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[irse ү ыи Жао. 133, 232, 394, 670, 
814, 877 
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Pall Mall (London), 521 

Passage (Cork), 670 

Penarth, 100, 198, 361 

Peterborough, 198, 328, 453, 521, 
591, 773, 808 

Plymouth, 877 

Poole Dorset), £09 
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БОО, 877 
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Porthcawl, 295 
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Portsea, 554 

Portsmouth, 231, 393, 424, 591, 
809, 844 | 

Preston, 108 
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‘Thanet, 264, 425 

‘Tonbridge, 29, 133 

Torquay, 232, 591, 029, 773, S09 
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Transvaal, 198, 670 

Treeton (Yorks), 773 
Tanbridge Wells, 486, 810 
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Tynemouth, 166, 394 


Ventnor, 591 
Victoria, 555 
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Wallasey, 29, 04, 101, 394, 425. 
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Walton on- ee 100, 424 
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та 50 iverno, 64, 180, 


Wednesbury, 670 
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Ww рахе, 425 

Willesden (London), 394, 670 

Wimbledoa, 101 

Winchester, 670, 877 

Wingate (Durham), 787 

Witham (Essex), 877 

Wolverhampton, 64, 101, 555, 
737, 545 

Worcester, 425, 483, 629, 510 

Wrexham, 29, 101 


| Work, 29, 522, 629, 810 


Queensbury (Bradford), 555 


Radcliffe, 264, 393, 705, 341 

Kamsbottom (Lancs.), 100 

Rangoon, 133, 809 

Rathmines, 64 

Reading, 231, 705 

Reigate, 486 

Rhondda, 845: 

Richmond (Surrey), 705 

Rochdale, 424, 486, 809 

Rotherhain, 486 

Rotherhithe (London),. 29, 100. 
231 


Salford, 231, 362, 670, 509 

Salisbury, 393, 486, (21 

Saltconts, 198 
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neo), 705 
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Agencies, 130 

Amalgamatlons, 483, 702 

American Tariffs, 703 

Appointments, 26, 130, 228, 293, 320, 301, 309, 552, 667, 
702 735. 771, 806, 875 

Appointments Vacant, 26, 61, 98, 130, 164, 196, 228, 262, 
216, $22, 451, 518, 652, 588, 627, 687, 702, 771, 806, 842, 


Asylum Lighting, 229, 484, 772 

Auto-Motor Carriages, 62 

" Automotor and Horseless Vehicle Journal, 98, 392, 
553, 668, 843 

Award, London Tramways, 629 

Ayrton and Mather Shunt Box, N. C. S. Pattern of, 520 

Bankruptcies, 61, 180, 164, 196, 228, 263, 326, 827, 358, 
422, 451, 483, 518, 589, 627, 667, 668, 702, 735, 771, 806, 
842, 843, 875 

Bead Ray Diffusers, 164 

Berne cial Vocabulary, 627 

Peton and Rottingdean Seashore Electric Tramway, 


38 
British Chamber of Commerce (Paris), 892 
Brompton and Piccadilly Railway, 340 
Brush Company, Important Changes in Staff of, 399 
Brush Plant, 543 
Building Works Lighting, 229 
Business Notices and Changes, 130, 225, 268, 203, 326, 
891, 451, 518, 559, 627, 734, 806, 875 
Cable Making Machinery, 627 
Calendars, 294, 327, 359, 392, 423, 451 
Capital Expenditure in Electricity Supply Undertak- 
ings, Additions to Table of, 026 
** Cassier's Magazine," 62, 197, 360, 484, 703, 807 
Catalogues, (Gent and Со.) 26, (Whitney Electrical 
Co., America) 27, (Haigh and Co.) 27. 519, (F. C. 
Allsop) 62, (Baxendale and Co.) 98, (Royat Electric 
Company of America) 98, (W. F. Stanley) 13), (К. 
Schall) 165, (New Beeston Cycle Co.) 196, (Ha vor ant 
Coulson) 229, (A. W. Richardson) 359, (Julius Schuch) 
392, (Cor Walkers) 484. (Davies, Kent and Stewart 
484, (Siemens and Halske) 484, (Easton, Anderson a 
Goolden, Ltd.) 484, (Edison and Swan United Electric 
Light Co.) 519, 817, (R. D. Stewart) 519, (Krupka and 
Jacoby) 627, (S. Smith and Sun) 792, (Nalder and 
Thompron) 703, (Hul-s and Jones Company) 703, 
сине and Со.) 735, (Laing, Wharton and ЕН 
771, ( Bearings Со.) 771, (Drake апі Gorham 
771, (D. Н. Bonnella and Son) 771, (Perci and Scha- 
cherer) 807, (New and Mayne) 807, (Forest City Electric 
Co.) 875, (Veritya, Limited), 875 
Central London Railway, 392 
Change of Address, 196 | 
Christmas and the Telephone, 263 
Christmas Greetings, 399 
Church Lighting, 63, 263, 485, 772, 807, 876 
Coast Defence, 452 
Collieries, Electric Lighting in, 423 
Concerts, 98, 167, 392, 452, 738, 773 
Conversion Table, 293 
Correction, 518 
Country Bouse Lighting, 99 
Creditors, Meetings of, 519 
Crompton and Co., 428 
t Cryselco " Glow Lampe, 589 
Customs Duties, 203 
Davy-Faraday Research Laboratory, 891 
Decorative Fittings, 627 
Deeds of Arrangement, 98, 130, 422, 484, 519, 552, 589, 
702, 771, S48 
Diamond Jubilee Illumination Designs, 771, 806, 875 
Diffusers, Bead Hay, 164 
Dinners, 165, 360 
Dissolutions of Partnership, 98, 198, 228, 293, 358, 891, 
422, 451, 483, 589, 667, 702, 771, 812 
Dividends, 98, 293 
Dynamo brushes, 850 
Earl's Court— Mansion House Electric Railway, 522 
" E. C." Lamps, ?29 
Edison and Swan United Electric Light Company, 165, 


860, 668 

Ediswan “ Cat-Eye" Lamp, 391 

Ediswan ‘‘ Queen Lamps. 627 

Electric Bells, 375 

Electric Lampe ín Collieries, 423 

Electr.c Lifts, 327, 627 

Electric Light Fittings, 702 

Electric Light in Government Offices, 486 

Electric Lighting in Russia, 197 

Electric Omnibuses, 165 

Electric Motor Car Charging, 130 

Electric Traction, (in Chili) 530, (in Ireland) 99, 323, (in 
Manchester) 131, 861, (in Spain) 131, (in Japan) 773 

Electric and other Traction, 391 

Electric Traction Notices, 131, 165, 166, 197, 193 

Electric Welding, 289 

Etectrical Engineering in Germany, 392 

Electrical Installation Rules, 327 

Electrical Pcogress in Japan, 28 

Electrical Vehicles, 627 

Electricity v. Gas, 520 

lectro-Harmonic Society, 27, 131, 167, 423, 589 

Elevated Electric Ratiway, 230 

Elmore Copper Tubes, 391, 484 

Embezzlement, 132 

** Engineering Magazine,“ 62, 197, 350, 482, 668, 807 

Entertainment, 392 

“E. P. 5." Cells, 359, 392 

Exhibits, Chamber of Commerce, 230 

Exhibitions, (Berlin) 27, (Brewers) 63, (Brussels) 99, 104, 
843, (.Veiccastie-on-Tyne) 198, (Moscow) 254, (Omaha) 
554, (Sydney) 554, 500, (Munich) 628, (Paris) 701 

Exports of Electrical Apparatus and Material, 26, 62, 
ib Se ш, н, Ла, ФИ; SO d ЫЗ" 

, 519, 553, 580, 629, ‚ 771, 806, 848, 875 
Export Guides, 735 


Factory Lighting, 99, 828 

Fatal ^ccident, 628 

Field Telegraphy, 230 

Fires, 63, 182, 198, 229, 423, 589, 773 

Fire Alarm Fiend, The, 100 

Fireproof Floors, 702 

First Ald, 521 

For Disposal, 702, 724, 770 

Foreign Telegrams, 166 

Fraud, Alleged, 229, 263 

Gas and Klectric Lighting Committees, 736 

German Competition, 234 

German Tramways, 703 

Gold Recovery Patents, 62 

Government Offices, Electric Light in, 486 

Great Northern and City Railway, 361 

II. M. S. Fwordfish," 27 

„Helios“ Arc Lamp, 451 

Hornsby Water Tube Boilers, 702 

Hospital Lighting, 63, 168, 424, 623 

Illuminated Signs, 543 

Indiarubber, 130 

Intirmary Lighting, 629 

Infringement of Copyright, 133 

Inland Telegrams, Foreign Names in, 62 

580 848 of Electrical Engineers, Journal of the, 484, 
668, 843 

Junior Engineers, Institution of, 424 

“Jandus” Arc Lamp, 95, 553, 806 

Japanese Trade Mark Law, 361 

Journal of the Institution of Electrical Engineers, 484, 


Junction Box Covers, Frozeu-on, 62 

Lectures, 61, 100, 704, 737, 778 

Legal, 26, 130, 361, 452 

Lessing Carbons, 451 

Liquidations, 26, 62, 98, 164, 196, 228, 263, 327, 359, 391, 
422, 451, 483, 519, 552, 589. 685, 702, 735, 771, 812, 875 

Light Railways, 152, (in Midlothian) 193, (in Ireland) 
328, (in the Potteries) 590 

Limited Liability Undertak!ngs, 434 

Local Authorities and the Light Rallways Act, 132 

London, Walthamstow and Epping Forest Railway, 393 

London Railways, Proposed New, 328 

Londou Tramways Award, 629 

“ Luna ” Arc Lamps, 392 

Lundberg Fittings, 735 

Marine Propulsion, 327 

“ Mc^orquodale's Railway Diary," 197 

“ McDonald " Battery, 423 

Merchandise Marks Act, 808 

** Micanite," 452 

Mill Lighting, 29 

Motor Cars and Carriages, 161, S07, 875 

Motor Cycles, 164 

Motor Car Licences, 263 

Motor Сат S8p»ed Indicators. 229 

„Municipal Year Book," 875 

N. C. S. Pattern of Ayrton and Mather Shunt Box, 520 

New Firms, 130 

New Jouraal, 519 

New Telephons Company, Proposed, 186 

Non-maguetisable Watches, 702 

Official Vocabulary for Code telegrams, 27, 627, 843 

Oil as an Illuminant, 361 

Otis Elevator Company, 423 

Parcel Post Arrangements, 827 

Past Year's Work, 359, 392 

Patent Amendments and Notices, 262, 451, 627 

Patents in Japan, 555 

Personal, 26, 98, 130, 228, 262, 335, 358, 391, 451, 483, 
519, 667, 735, 842 

Photography, Guide to, 452 

Plant for Sale, 61, 451, 518, 627 

Platinum, 591 

Poles, Spencer's Patent, 98 

Portable Accumulators, 785 

Portable Ammeters and Voltmeters, 827 

Postal and Telegraph Regulations, 29, 424 

Post Office Telephones, 737 

Presentations, 589 

Private Bill Lezislation, 591, 629, 705, 773 

Private Code Vocabularies, 204 

Provisional Orders, Applications for, &c., 29, 100, 133, 
166, 773, 877 

Radiography Apparatus, 229 

Railways, Proposed New London, 328 

Railway Station Lighting, 231 

Receivership. $43 

Receiving Orders, 359, 518 

Reduced Telegraph Rates, 291 

Removals, 26, 130, 293, 358, 422, 702, 842 

Richards (Geo.) & Co., 02 

Ralmony (H. M.) & Co., 653 

Sanitary Institute, 451 

Sales by Auction, &oc., 26, 98, 164. 228, 262, 820, 358, 390, 
391, 1:2, 681, 020, 627, 667 

Screw Threads, B A., 229 

Ship Fittings, 164, 196 

Smithfield Club Show, 231 

Société d' Exploitation des Cables Eléctriques, 130 

St. Petersburg-Moscow Telephone, 29 

Sequestration Petition, 552 

Tampcring with Fire Alarms, 332 

Taritf Changes, 133, 283, 423, 703, 705, 575 

Telegrams to South America and the West Indies, 263 

‘Telegrams to India, 100 

Telegraph in Argentina, The, 591 

Telegraph Extension in Nyassaland, 555 

Telegraph Wire Exports, 229, 391, 519, 608, 513 

Telephone Communication, 425 

Telephone Company, Proposed New, 486 

Telephone Directories, 360, 575 

Telephone in Manchester, The, 705 

Telephone Royalties, 705 
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Telephone, The, (in Fifeshire) 232, (in Manchester) 737 
809, 315, 877, (in Peru) 737, (in Italy) 771 

Telephone through the Sahara, 29 

Telephone Trunk Lines, 229 

Theatre Lighting, 737 

Thefts, 328, 809 

Tilghman’s Patent Sand Blast Co., 268 

Tram Lighting, 29, 64, 100, 295 

Tramways and Light Railways Association, 670 

Transformers, 359 

Tread's Patent, 327 

‘* Todor’ Accumulators, 735 

(nderground Wayleaves in the City, 845 

‘* Universal" Engine, The, 627, 343 

Vacnum Tubs Company, 294 

‘Whitaker's Titled Persons for 1897," 591 

Whitechapel and Bow &ailway, 295 

Willans & Robinson, 702 

* Willing's British and Irish Press Guide," 591 

Wire Guards, 359 

Workhouse Lighting, 04, 165, 555 

Works Lighting, 555, 629 

X-Ray Tubes, 263 

Yorkshire College Engineering Society, 205 


Tenders Invited, Received and Accepted— 
‚ (Tenders Accepted are shown in Italics.) 


Aberdeen, 326, 806, 811, 874 

Alcazar de San Juan (8 аіп), 26 

Argentine Finance Minister, 61 

Arnay-le-Duc (France), 842 

Ashton-under-Lyne, 518, 552 

Asile d’Alicnés (France), 927 

Astorga (Spain), 195 

Austrian State Railway Authorlties, 701 

Ayr, 25, 61, 97, 129, 252 

Baden State Railways, 129 

Bailen (Spain), 588 

Bath, 770 

Bedford, 129, 806, 812 

Belfast, 874 

Belfast Royal Infirmary, 326, 422 

Belgian State Railways, 734 

Belgrade, 129 

Birkenhead, 24 

Blackburn, 320, 841, 674 

Blackpool, 358 

Blackpool Tower Co., 842 

Boston, 506 

Bradford, 26, 228 

Braila, 552, 687 

Bray, 515, 667, 770, 875 

Bresse»ux (Liege), 26 

Brighton, 552, 734, 770, 575 

Bristol, 320, 358, 433, 667, 701, 731, 812 

British Electric Traction Co., 61 

Brussels, 195, 293 

Bujalance (Spain), 770 

Bury (Lancs.), 163, 451 

Camberwell (London), 227 

Cardiff, 734, 770, 806, 375 

Carrion de los Condes (Spain), 777 

Cazéres-sur-Garoune (France), 129 

Cheshire Lines Committee, 25 

Chester, 164 

Colchester, 896 

Cotwyn Bay, 195, 227, 262, 293 

Copenhagen, 61 

Cosham (Hants), 227 

Derby, 422, 451 

Dover, 422, 688 

Dublin, 26, 61 

Dundee, 61, 129, 784, 874 

Dusseldorf (Germany), 874 

Ealing (London), 618 

Eccleshall (Sheffield), 20 

Edinburgh, 262, 555, 734, 770 

Edinburgh Royal Infirmary, 853, 390 

Edison and Swan United Electric Light Company, 
875 . 

Ekaterinoslav (Russia), 626 

Elder, Dempster & Co., 518, 806 

Fareham, 450, 483, 488 

French Post and Telegraph Authorities, 97, 163, 358, 
399, 552 

General Post Office, 667 

(German State Canal Authorities, 701 

German State Railways (Kattowitz) 896, (Breslau) 
826, (Hanover) 390, (Altona) 483, (Berlin) 618, 
(Erfurt) 538, (Dresden) 588 

Glasgow, 552 

Great Indian Peninsula Railway Co., 129, 667 

Great Northern Railway Co., 129, 163 

Great Yarmouth, 842 

Halifax, 326, 358, 451 

Hamburg Finance Deputation, 826 

Hampstead (London), 26, 390, 451, 518, ^53 

Hammersmith (London), 557 

Henley, 97 

Harrogate, 227, 262, 390 

Hartlep»ol Electric Tramways Co., 61 

Hastings, 227 

Hernani (Spain), 667 

Hull, 282, 552, 701, 734, 770 

Islington (London), 227, 518, 626, 667, 701 

Kingston (Jamaica), 293, 326, 358 

Kingston-on- Thames, 77^ 

L3 Carolina (Spain), 358 

Lancashire апі Yorkshire Railway Co., 734, 770 

Lancaster County Lunatic Asylum, 667 

La Teste de Buch (France), 842 

Leeds, 754, 770 

Lincoin Harbour Trust, 433 

Liege, 806 
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Topoon Сопу гоа 1 5 518, 552, 588, 734 
ndonderry, 61, 97, 129, 

London School Board, 61 

Luxembourg Post and Telegraph Authorities, 770 

Magdeburg (Germany), 842 

Malta, 841, 874 

Maochester, Sheffield and Lincolnshire Railway Co., 


626, 667 
Marischal College (Aberdeen), 129 
Middlesex County Council, 734 
Midland Railway Co., 97 
Mile End (London), 483. 518 
Monmouth, 196, 358, 390, 770 
Monte Video, 293 
Morecambe, 552, 588, 6:6, 875 
Morley, 97, 98, 262 
National Telephone Co., 541 
Netherlands Ministry of Waterways, 227 
Newiogton (London), 875 
North tern Railway Co., 97 


(C ued)— 
North Staffordshire Tramways Co., 26 
Oldham, 129 
Paisley, 771 
Plymouth, 588, 626, 667, 701, 842, 875 
Poplar (London) Guardians, 483, 553, 588 
Portsea Guardians, 358, 451 
Portsmouth, 552, 701, 784, 842 
Queen's Hotel (H te) 390, 492 
Boumanisa Post and Telegraph Authorities, 770, 


Rubi (Spain), 518 

Salford, 562, 770, 806, 842 

Seine Prefectural Authorities, 483 

Shoreditch (London), 61, 97, 98, 223 

South African Republic, 806 

Southampton, 61, 129, 164, $90, 451, 626 

South Shields, 61, 97, 129, 227, 626, 607, 701 
Spanish Ministry of Public Works, 842 

Spanish Post and Telegraph Department, 195, 588 
St. Paul (Deptford, London) 129, 842 


Invited, Received and Accepted Loy foes Invited, Received and Accepted 


(Continued)— 
St. Pancras (London), 129, 358, 390, 422, 433, 518, 552, 
701, 770, 806, 842 
Stansted (Essex), 168 
Tarragona (Spain), 483 
Taunton, 875 
Tees Conservancy, 6£6 


Torquay, 25, 61, 130, 164, 105, 196, 562, 688 


Wallasey, 890, 422, 451, 488, 518, 701 

Warrington, 667 

Wells, 626, 667, 701 

ver Ham, 25, 61, 97, 129, 228, 488, 518, 662, 701 
West Looe, 61 

Weat pading ош) Asylum, 196, 227 

Western Joint Asylum (Somerset), 626 

York, 97, 129, 163, 262, 518 


Companies (New Electrical, &c.), Registered. 


Alcolite Syndicate, 83 

Allen and Adamson, 296 

Aluminuim Supply Company, 459 

Armstrong-Dove Motor Syndicate, 66, 135 

Auxiliary and Light Railways and Tramways Co., 190 
B. C. Electric Syndicate, 818 

Beeston Motor Company, 599 

Berend (O.) and Co., 66 

“ Blot” Electric Accumulator, 895 

Borough Mills Power Co., 813 

Bray Electric Tramway Company, 199 

British and Colonial Cycle and Components Syndicate, 


185 
British Blahnik Arc Light Company, 135 
Briti h Carbide Manufacturing Co., 847 
British Cinematographe Company, 672 
British Columbia Electric Railway Cv., 813 
British Electrical Cycle and Eogineering Co., 777 
British Electric Traction Company, 33 
Brookes, Fulwell and Company, 83 
C. and A. Musker, Limited, 708 
Canton (е spori) ining and Electric Puwer Co., 818 
Caswell (Limited), 283 
Charles Churchill & Co., 708 
Chislehurst Electric Supply Company, 459 
Compagnie Continentale Jandus d'£lectricitó, 67 
Conduit and Insulation Company, 266 
Conrad Dewey and Co., 233 
Continental Water and Electrical Power Syndicate, 66 
Crossley Bros., &47 
Crystal Electric Lamp Company, 599 
Cycle Electric Lamp Company, 296 
Dundalk Electric Tramways Company, 199 
E. and F. N. Spon, 297 
Edmundsons' Electricity Corporation, 847 
Electric Metal Working Syndicate, 777 
Electric Supply Corporation, 847 
Electrical Time Recording Company, 740 
Electrical Traffic Syndicate, 266 
Electrolytic Plating Apparatus Co., 135 


Companies’ Meetings, 


African Direct Telegraph Company—266 

African Transcontinental Telegraph Company—Stat. ,491 

African Trust—331 

Akkumulatorenfabrik Aktien Gesellschaft Hagen (Ber- 
lin)— Rpt., 33 

Akkumulatorenwerke System Pollak—709 

Aktieugesellschaft Elektricitütewerke vorm. О, L. 
Kummer & Co.— 740. 

Allgemeine Elektricitiits Gesellschaft — 199, 672 

Altrincham Electric Supply— 709 

Aluminium Company—Stat., 108 

Amazon Telegraph Company—Mtg., 329 ; Stat., 491 

American Bell Telephone Company —Div., 266, 709 

Anaconda Copper Mining Company —363 

Anglo-American Telegraph Company —192 ; Rpt., 458 ; 
Mtg., 528 ; Div., 813 

An 5 Telephone Company - 297 ; Rpt., 740; 

tg., 

Armstrong (Sir W. G.) and Co.— 598 

Augusta Kailway and Electric Company—362 

uu 1 e Lighting and Distributing Company 


э 
Auvomatic Electric Railway Signal Company—Stat., 103 
Babcock and Wilcox—Div., 459 
Barcelona Tramways Co.—672 ; Mtz., 7\9 
Belfast Street Tramways Company ~ 525, 561 
Belliss (G. E.) and Co.—Stat., 103 
Bell’s Asbestos Co.—Div., 709 
Berend (O.) and Co.—-83 
Birmingham Electric Supply Company—Ept., 636; 


Mtg , 709 
Blackheath and Greenwich District Electric Lighting 
Company—Stat., 190 
Boiler Insurance and Steam Puwer Company—135 
Bordeaux Tramways and Omnibus Company — 702 
Bournemouth and District Electric Supply Co.— Rpt., 
818 ; Mtg., 879 


Electrophone (Limited), 427 

Eiektrochemische Werke Rheinfelden, 427 

English Serpollet Motor Syndicate, 160 

Fabrik Elektro-Metallu he und Produkte Gesells. 
schaft, 199 

Folkestone Electricity Supply Company, 777 

Frederick Smith & Co., Wire Manufacturers, Ltd., 740 

Gem Dynamo-Brush Company, 878 

General Electric Company of Roumania, 459 

Great 8t. Bernard Railway Concessionary Company, 103 

Great Yarmouth and District Tramways Company, 266 

Hampstead General Electric Fitting Company, 185 

High Wycombe Electricity Supply Company, 135 

Improved Incandescent Electric Lamp (Foreign 
Patents) Syndicate, 599 

Improved Lightiug Syndicate, 266 

Indian Electric Company, 427 

International Telescriptor Syndicate, 66 

Isle of Thanet Light Railways (Electric) Name 

Jandus Arc Lamp (Coutinental Patents) and E 
Company, 560 

Joseph Rhodes and Sons, 862 

Kilduchevsky Mega Telephone Syndicate, 206 

Lancashire Watch Co., 708 

Laurence, Scott and Co., 330 

Leatherhead Electric Lighting and Power Company, 66 

London and Provincial Motor Syndicate, 672 

London Electrical Cab Company, 135 

London Motor Car Works. 135 

London Motor Vun aud Waggon Company, 660 

Makin, Smith and Co., 266 

Martin Noiseless Safety Motor Syndicate, 672 

Mauritius (Gas and Electric) Lighting Corporation, 560 

Mavor and Coulson, 740 

Max-Saturn Electrical Syndicate, 185 

Mechaaical Appliances Company, 427 

Michoacan and Pacific Railway Company, 185 

Millet’s Patent Motor Wheel Company, 297 

Motor Attachment Syndicate, 560 

Motor Development Corporation, 238 


, 108 
ectric 


Mutual Electric Trust, 862 

Nalder and Hilton, 708 

National Gas Engine Company, 560 

New Fowler-Lancaster, 777 

New Motive Power Syndicate, 830 

New Traffic Syndicate, 238 

Nikko Electric Power Joint Stock Company, 363 

Nuneaton Electric Company, 362 

Peto and Radford, 636 

Phenix Accumulator Syndicate, 103 

Porcelain Electrical Fittings Company, 266 

Practical Primary Electric Battery Syndicate, 362 

Prince Motor Syndicate, 199 

River Plate and Brazil Roller Bearing Company, 233 

Rottingdean Electric Lighting and Power Company, 66 

Savage's Engineering Works, 33 

Schweizerische Calcium Carbide Fabrik, 

Siemens Elektrische Betriebe, 108 

Société d' Eola de la Ville de Kovno, 831 

Société de Force Eclairage par l'Electricité, 672 

ен 7 в Electrolytiques Procedes Leon 

ubin, 

South London Electric Supply Corporation, 233 

South Wales Motor Car and Cycle Company, 266 

Taunton and West Somerset Electric Railways aud 
Tramways Co., 847 

“ Times Electric Lamp Co., 847 

Tinker, Shenton and Co., 813 

Traffic Syndicate, 103 

Transvaal Siemens Company, 267 

Veritya’ (Limited), 33 

Walter V. Scott and Co., 878 

Walton-on-Thames Electric Lighting and Power Co., 06 

West Coast of America Telegraph Company, 878 

Western Counties Electric Railways and Tramways 
Company, 636 

Westminster Engineering Company, 830 

Wilson Manufacturing Syndicate, 491 

Winchester Electric Light and Power Company, 427 

W. Lucy and Co., 878 


Reports, Dividends, Statutory Returns, &c. 


Brazilian Submarine Telegraph Company—Mtg., 30, 
169, 297 ; Div., 637 
Brightou and Rottingdean Seashore Electric Tramroad 
Company— 331 
Bristol Tramways and Carriage Company—Rpt., 525; 
561 


British Aluminium Company – Rpt., 776; Mtg., 811 

British Blahnik Arc Light Company--672 

British Electrical and Industries Company — Stat., 396 

рав ои Traction Company, 103 ; Mtg., 264, 380 ; 
tat. 

British Electric Traction (Pioneer) Company—Mtg., 


65, 185 
British and Foreign Electric and Engineering Company 


—491 

British Insulated Wire Company—Ept., 847 

British Motor Syndicate—199 

British North Borne» Company—Mtg., 67 

Brockie-Pell Arc pep rie, 108 

Brush Electrical Engineering Company—47 ; Stat., 160, 
266, 637 ; Rpt., 672 

Buenos Ayres and Belgrano Tramways Company—740 

Buluwayo Waterworks Company 266 

| Bury, Rochdale and Oldham Tramway Company —740 
шеле Cable and Construction Company—58 ; 
t., 491 

Cambridge Electric Supply Company—Rpt., 421 ; Mtg., 
524 ; Stat., 072, 813 

Castner-Kellner Alkali Company 741 

Central and South American Telegraph C». —Div., 776 

Central London Railway Company-—368, 427 ; Rpt., 458; 
Mtg., 489, 561 

Chagford and Devon Electric Light Company —297 

Charing Cross and Strand Electricity Supply Corpora. 
tion —Rpt. 550; Mtg., 596, 672, 709 ; Stat., 879 

Chatham, Rochester and District Electric Lighting 
Company—Mtg., 135 


10 


Chelmsford Electric Lighting Company—Stat., 560 
Chelsea verter d Supply Company—Kpt., 697 ; Mtg., 


032 ; Stat. 

RON Edison Com —76, 108 

Chloride Electrical Storage Syndicate—Stat., 569 

City and South London Railway Company—Rev., 83, 67, 
108, 185, 169, 193, 283, 267, 297, 881, 368, 427, 459, 491, 
525, 561, 599, 687; Rpt., 426; Mtg., 465; Rev., 673, 
709, 741, 777, 818, 847, 879 

City of Birmingham гонет Company—83, 700, 879 

City of London Electric Lighting Company—Rev., 67, 
267, 863, 525; Rpt., 559; Mtg., 598, 637 

Column Printing Telegraph Syudicate Stat., 66 

Combination of Electrical Companies in Germany —267 

анаа Cable Company—199, 297, 427, 469; Rpt., 
637, 678 

Connolly Bros. (Limited)—Stat., 67 

соопто ater Power and Electrio Company— 

County о Loadon and Brush Provinclal Eleotric Light- 
ing Com —Div., 561 ; Rpt., 686; Mtg., 670 

Coventry Electric Tramways Company—427 

Cowper-Coles Galvanising Syndicate—Stat., 740 

Crompton and Co.— Mtg., 265 

Crompton Electric Supply Company of Australia—Stat., 
524 

Crompton-Howell Electric Storage Company—Stat., 266 

Cruto Incandescent Lamp Agency —Stat., 594 

Crystal Electric Lamp Company —661 

Cuba Submarine Telegraph Company —Div., 491; Rpt., 
523; Mtg., 556, 673; Stat., 740 

Davis Motor Company —Stal., 524 

Detroit Telephone Company, 395 

рис x i Generator (Foreign Rights) Syndicate— 

9 
Direct Spanish Telegraph Company—Rev., 67, 199, 963 ; 
Div., 709; Rpt., 789; Mtg., 774 


Supplement to The 5 
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Companies’ Meetings, Reports, Dividends, Statutory Returns, &c.-—(Contznuea.) 


DS United States Cable Company — Div., 395 ; Rpt., 
; Mtg., 455; Div., 777 
Dionis Southern Electric Tramways—500 
Dover Electricity Supply Co.—Rpt , 672; Mtg., 739 
D. P. Batwry Company —8tat., 233 
Dublin t nited Tramways Company —Mtg., 528 ; 598 
Dudley, Sedgley and Wolverhampton Tramway Com- 
pany - 363, 395 
Dutton and Company — Stat., 233 
Eastbourne Electric Light Co. — Rpt., 708; Mtg.. 740 
Eastern and South African Telegraph Company —135 
Eastern Telegraph Company—Div., 267; Rpt., 394; 
Mig., 425, 454; Div., 709 
Eastern Extension, Australasia and China Telegraph 
Company — Mtg., 30, 233, 427, €37, 709 ; Div., 777, 813; 
Rpt., 816 
East Grinsted Electric Lighting Сопрапу= він, 560 
Ecuador Telephone Company—Stat., 
Economic Electric Speciality Company Stat., 560 
Edison and Swau United Electric Light Company—135 ; 
Mtg., 168, 363; Div , 525 
Edison Electrical INuminatirg Company (of New York) 
—Rpt., 535 
Edison Qower Bell Telephone Company of Europe— 
Rpt., 741; Mtg., 777 
Edmundsor's' Electricity Supply Corporation —879 
Electris Construction Company—Stat., 33, 199, 233, 363, 
561 
Electric Lighting Extension Syndicate—Stat., £60 
Electric Lighting in Russia, 331 
Electric and General Investment Company – Div., 267 
Electric Meter Company —Stat., 561 
Electric Sign and General Advertising Company— Stat., 
531 
Electric Organ Company—Stat., 561 
Electric Motor Power Company —Stat., 331 
Electrical Coal-\‘ytting Corporation—Stat., 331 
Electrical Levelopment and Finance Corporation — 
Stat., 362 
Electrical Manufacturers—Stat., 362 
Electrical Oil Refining Company—Stat., 362 
Electricity Users’ Assoc!ation — Stat., 362 
Electric Welding Company- Stat., 561 
Elektrizitüts Aktien Gesellschatt vor mals Schuckert 
> and Co.—599 
F lectro-Chewical Company-—Stat., 599 
Elmore's Patent Copper Depesiting Company— M(g.,267 
Elmore's American and Canadian Copper Depositing 
Company -331 ; Stat., 633 
Elmore's Wire Manufacturing Company— 03 ; Mtg., 297 
English and Colonial Electric Light Company, 636 
*pstein Electric Accumulator Company— Stat., 636 
Esson Motor, Limited—Stat., 708 
Europe and Azores Telegraph сола Stat., 708 
Evered & Company— Div., 741; Rpt., 
Fleetwood ana District Electric Light and Power Co. — 
Stat., 708 
Ganz and Company Div., 590 
Gas, Water and General Investment Trust 525 
General Electric Company—Stat , 740 
General Electric Tramways Company Stat., 103 
General Electricity Company of Frankfort 363 
German Electrical Companies, Combination of—367 
Gesellschaft für Elektrische Unternehmungen (Berlin) 
—141 
Giants Causeway, Portrush snd Bush Valley Railway 
ard Tramway Compa: y— 491 
Globe Telegraph and Trust Company— 363 ; Div., 777 
Great ^ orthern and City Railway Company —363, 525 
Great Northern telegraph Company—Rev., 233, 297, 
363, 491, 637, 673. 741, 813; Div., 847 
Groat St. Bernard Railway Concessionary Company— 
Stat., 740 
Guernsey Railway Company— 637 
Guildford Electricity Supply Company—Mtg., 297; 
Stat., 740 
Hagen "Accumulator Company—703 
Halifax and Bermudas Cable Company — Stat., 103 
Hartlepool Electric Tramways Company —Stat., 813 
Haycraft Gold Reduction Company- 267 


Henley's (ҮҮ. T.) Telegraph Works Company Div., 524; 
Rpt., 560; Mtg., 633 

Hints to Investors —812 

Hobart Electric Tramway 363 

Hornsby (R.) and Sons — 169, 598 

House · to- House Electric Light Supply Company — Rpt. 
and Mtg., 596 

Hove Electric Lighting Company-—Rpt., 598; Mtg., 635 

Bnet (D.) and Co.—Stat., 283 
. E. 8. Accumulator Company - Stat., 313 

Та Tramways Com yang 

Improved Incandescent Electric Lamp Syndicate – 818 

Incandescent Electric Lamp Company—Stat., 847 

India Rubber, Gutta Percha and Telegraph Works 
Company— —Hpt., 560 ; Mtg., 597 

Indo-European Telegraph Com ny—Rpt., 846 

Internat'onal Telescriptor Sync icate—Stat., 847 

Is'e of Man Tramways and Electric Power Company— 
Ept., 595; Mtg., 673, 706 

Italian Electrical Light and Power Co. —Stat., 847 

Jaudus Are Lamp and E'ectric Company —8tat., 206 

Julius Sax & Compiny—Stat., 847 

Kelvinside Ele ‘tricity Company — —207:; Mtg., 331 

Kensington and Knightsbridge Electric Lighting Com- 
pany—Hpt., 559; Mtg., 692; Stat., 740 

Knoeferl-Bonn Dental and Electrical Manufacturing 
Company —266 

Liverpool District Lighting Company—Mtg., 709 

Liverpool Overhead Railway Company— ev., 33, 67, 
103, 135, 1€9. 199, 233, 267, 297, 33 , 363, 395, 427, 491, 
525, £61, 599, 687; Rpt. and Rev., 495; Mtg., 528; 
Rev., 673, 709, 741, 777, 813, 847, 879 

London Electrical Cab Company 135 ; Mtg., 490; Stat., 


636 

London Electrical Umnibus Company —8tat., 33; 673 

London Motor Van and Wagon Company- 561 

London and Lancashire Electric and General Engineer- 
ing Company—Stat., 199 

London (Ont.) Street Railways Company— 561 

London Flat ino- Brazilian Telegraph Com pany—599 

Londcn, Walthamstow ard Epping Forest Railway 
Company—263 

Ludwig Loewe & Company—741 

Lynton and Lynmouth Electric Light Company—Stat., 
595 


Madeira Flectric Lighting Company — 331 

Malaga Electricity Supply— Stat., 233 

Manchester Carris ge and Tramways Company—B pt. ,879 

Manchester Edison-Swan Company — 135 ; Mtg., 168, 207 

Mather and Platt — Stat., 233 

мрн Electric supply Company — Rpt., 738 ; 

g., 115 

Mevagissey Electric ! ighting Company — Mtg., 741 

Mexican Telegraph Company—Div., 777 

Mica Manufacturing Company—598 ; 673 

Milwaukee Street Railway Company—267 

Monmouth Municipal Loan - 395, 673 

Monte Video Telephone Company —Stat., 169 

Montreal Street Railway Compauy — 159, 637 

Morle y-Fietcher Wave-Power System —3tat., 352 

Motor Aktiengeseilschaft für Angewandte Elektricitat 
— 777 

National Electric Supply Company—Rpt., 491; Mtg., 
558; Stat., 740 

National Telephone Company — 296; Div., 459; Rpt., 
523; M g., 557, 741, 812 

Newcastle and District E'e.tric Lighting Company— 
Mtz., 523: stat., 672 

Newcastle-upon-Tyne Electric Supply Company—Rpt., 
491; Mtg., 561; Stat., 708 

New Fowler-Lancaster—813 

New General Traction Company—Stat., 331 

Newton Electrical Works—Stat., 331 

Northampton Electric Light and Power Company— 
Rpt., 560; Mtg.. 637; Stat., 777 

North Staffordshire Tramways Company—Mtg., 599 

Norwich Electricity Company —Mtg., 878 

Notting Hiil Electric Lighting Company—Rpt., 597; 
Mtg., 631: Stat., 777 

Okonite Company —Stat., 524, 776 


Oriental Telephone and Electric Company— Div., 741 

Osaka Electric Co opper Refining Company - 199 

Oswestry Босы ghting and Power Compauy — Rpt., 
847 ; 

Oxford Eieetrie Company — 363, 395; Rpt., 708; Mtg., 
739 


Жы and European Telegraph Сотрапу— 267 ; Stat., 


Phosphor Bronze 1 9 —297 

Pioneer Electric Carri ompany—Stat., 427 

Pontypool Electric Lig t and Power Company—Rpt., 
598; Mtg.. 673 

Postal Telegraph Cable Company -233 

Preston Electric Company—Stat., 497 

Pullman (R. & J.)—Mtg., 297 

Rand Central Ore Reduction 
Stat., 169 

Richmond (Surrey) Electric Light and Power Company 

Robey & ‘Company — —Rpt., 709 

jure a (Queensland) Gas and Coke Com pany — 

tpt., 741 

Roller Bearings Company—M tg., 32 

Royal Electric Company cf Montreal- 637, 741 

St. James’ and Pall Mall Electric Light Company— 
Div., 427 ; Rpt., 458, 459; Mtg., 487; Stat., 740, 813 

Salt Lake and Ogden Grs and Electric Light Company— 


331, 395 
Scarborough Electric Supply Company—Rpt., 560; 


Mtg., 637 

Scott (Ernest) and Mountain—Stat., 686 

Sheffield Electric Light and Power Company--267 ; 
Rpt., 740; Mtg., 776 

Simplex Electric Tramway Conduit Syndicate—8tat., 


Company—Mtg., 33; 


South London El ectric Supply Corporation —741, 776 

South Staffordshire Tramways Company —363 

Standard Dynamo and Motor Manufacturing Company 
—Stat., 395 

St ck Exchange Notices —33, 67, 102, 135, 109, 267, 297, 
331, 427, 459, 401, 525, 501, 599, €37, 673, 741, 777, 813, 
579 

Submarine Cables Trust —Mtg., 66, 363, 813 

Sulphide Corporation (Ashcro't's Process)—Mtg., 169 
267 

Sussmann’s Electric Minera’ Lamp Company—Stat., 395 

Telegraph Construction and Maintenance Company— 
Rot., 599; Mtg., 631 

Town Properties cf Western Australia —303 

Tramways Union Company -- 637 

Union Elektricität« Gesellschaft — Div., 741; Rpt., 777 

United Electric Wire and Telegraph Works 103 

Venezuela Telephone aud Electrical Appliances Com- 

рапу— 27; Stat., 395, 459 

Victoria Electric Railway Company —817 

Walsall E ectrical Company —-3tat., 33 

Waterloo and City Railway Com: »Any—895 ; Rpt., 459 ; 
Mtg., 489 

West African Telegraph Company —599 

West Coast of America Telegraph Company—Mtg., 3 30, 
738, 777, 812, 879 

West India and Panama Telegraph Company  Rev., 33, 
135, 233, 207, 297, 363, 427, 491, 599, 709, 813; kpt., 
103; Mtg.. 134, 879 

Western and Brazilian Telegraph Company - Rev,, 33, 
07, 103, 135, 169, 199, 267, 297, 331, 363, 395. 427, 159, 
491. 525, 561, 599, 637. 673, 709, 741, 777, 813, 817; 
Kpt., 66; Mtg.. 102, 557, 879 

Western Union Telegraph Company —Rpt., 134, 331, 459, 
812; Div., 233, 673 

Westminster Electric Supply o Div 
491; Rpt., 524; Mtg., 595, 673, 

Westralia, Limited! g., 879 

Whitehouse and Thomas —Stat., 491 

Willans and Robinson —135, 459 ; Mtg., 453, 777, 845; 
Rpt., 812 

Williamson and Joseph -Stat., 33 

Yorkshire House-to-Hou.e Elect: icity Company — Rpt., 
426; Mtz, 490 

York Tram ways Company -599, 637 


Supplements to Volume XXXVIII. 
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February 26, 1897 ... ... 


SUPPLEMENT LARGE SHEET TABLE OF ELECTRIC SUPPLY STATIONS. 

SUPPLEMENT COLOURED SKETCH МАР or ELECTRIC SUPPLY STATIONS. 

STEEL PLATE Portrait oF Sir HENRY C. MANCE, PRESIDENT OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
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XIX. 


TELEPHONE No. 15,077. TELEGRAMS: "INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Etectrical Auctioneers, Valuers, 


AND ARBITRATORS. 


average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E. C. 
TENDERS INVITED. 


B ORO UG H OF TORQUAY. 


The TOWN COUNCIL of the BOROUGH of TORQUAY ате prepare to receive 
TENDERS for the SUPPLY and ERECTION of the following P à 


Section A.—BOILER-HOUSE PLANT: Boilers and Fittings, Forced Draught 
Apparatus. Feed Sto , &c. 

Section B. BNOINÉ-HOUSE PLANT: Steam Alternators, Condensers, Pumps, 
Steam and Exhaust Pipes, &c. 

Section C.—SWITCHBOARD, &c. 

Section D. CUNDERGROUND MAINS, LAMP POSTS, &c. 

Section E.—TRANSFURMERS, &c. 

Section F.— METERS. 

Section G.—ACCUMULATORS, &c. 

Secticn H. —CRANE, &c. 

Section I. —8UILDER. 


ета are at liberty to tender for any Section or Sections, but not for part of 
a on. 

Specification, with Terms and Conditions of Tender and Contract, may be ob- 
tained of Mr. W. H. Trentham, the Consulting Engineer to the Council, at 80, 
Victoria-street, Westminster, S. W., or of the undersigned, on payment of £8. 8в., 
which sum will be returned on receipt of a bona fide Tender. 

Tenders must be addressed to me, sealed and marked Tender for 975 
Works," at the Town Hall, Torquay, and delivered at or before 3 p.m. on TURES DOA 
che 3rd November, 1896. 

The Council do not bind themselves to accept шешке or any Tender. 


K. 8. HEX, Town Clerk. 
Town Hall, Torquay, October 15th, 1896 
OUNTY BOROUGH OF WEST HAM. 


TO ELECTRICAL ENGINEERS AND OTHERS, 
The COUNCIL hereby invite TENDERS for :— 


FOUR STEAM ALTERNATORS лир EXCITERS. 
SURFACE CONDENSER AND PUMPS. 
STATION SWITCHBOARD, &c. 

HIGH AND LOW TENSION MAINS, &c. 
TRANSFORMERS, SUB-STATIONS, &c. 
INSTRU MENTS, 

ARC LAMPS, POSTS, &c. 

CRANE. 

Plans of the suggested arrangements, Specification, form of Tender, and farther 
ae may be obtained at the Office of Mr. John J. Steinitz, Borough Electrical 

neer, Town Hall, Stratford, E., on the deposit of a £5 Bank of England note, 
which will be returned on recetpt of a bona-fide Tender. 

Tenders endorsed ‘‘ Tender for Machinery, &c.," to be sent to my Office not later 
than Four o’clock on TUESDAY, 24th November, 1896. 

Ths Council does not bind itself to acces the lowest or any Tender. The Con- 
tractor will be required to enter into a bond, with two sureties, for the due perform- 
ance of the Contract, and no work will be ordered under the Contract until such 
bond has been duly executed. 

The Contracter whose Tendef*is accepted, and with whom a Contract is entered 
into, wlll be required to pay the whole of his workmen such rate of wages, and 
observe such hours of labour, as are recognised by the workmen's trades unions and 
in force at the time of signing the Contract. In the eveut of any breach of such 
agreement the Council will enforce the penalty clause in its entirety. 

| By order of the Council, 
FRED. E. HILLEARY, Town Clerk. 

Town Hall, West Ham, E., 


22nd October, 1896. 
URGH OF AYR. 


EXTENSION OF ELECTRICITY WORKS. 


THE ELECTRIC LIGHTING COMMITTEE of the Burgh of 
receive TENDERS for the SUPPLY and ERECTION of the follo 


* 
е э 


are prepared to 
g Plant :— 


(The whole bound up in one Specification. Price £2 2s. 0d., returnable on receipt | 


of boná fide Tender.) 


Section A.—BOILER HOUSE PLANT: Two Lancashire Boilers and Fittings, 
ыам! косе Extensions to Economiser, Feed Pump, Steam and Exhaust 
A ves, &c. 
n B.—ENGINE [HOUSE PLANT: Two 200-kw. Steam Alternators and 
Condensers. 
Section C. —UNDERGROUND WORK: Cables and Culverts. 


Tenderers are at liberty to tender for either section, but not for of & section. 

The Ground Plans of Plant, and Specification, with terms and conditions of Tenders 
and Contract, may be obtained at the Offices of Mr. Robert Hammond, the Consult- 
ing Engineer to t. N Ormond House, Great Trinity-lane, London, E. C., 
on and after Tuesday, ovember 10th, on payment of £2 2s. for each copy, which 
sum will be refunded on the return of the Specification filled up with a bona fide 
Tender. Tenders (sealed and marked Tender for Electric Lighting") must be 
addressed to me, at the Council Chambers, Ayr, N.B., and be delivered on or before 
WEDNESDAY the ?5th November. 

'fhe Committee do not bind themselves to accept the lowest or any Tender. 


A. G. YOUNG, Town Clerk. 
Counoll Cyambera, Ayr, 20th October, 1896. 
T? ELECTRICIANS AND MANUFACTURERS. 


ADVERTISER wishes to NEGOTIATE for an ELECTRIC LIGHT INSTALLA- 
TION of about 500 lampe . 
Reply, В. A. САМЕ, The Spa Hydropathic, Woodhall Spa, Lincoln. 


2 Gold Medals. 


PRVVVATY 


Manufacturer of 


STANLEY |. 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


5 


egrams, ‘‘ Turnstile London." Telephone, 65188 


TENDERS INVITED. 


NOTICE TO CONTRACTORS. 
M ARYBOoROUGH DISTRICT LUNATIC ASYLUM. 


The Plans can be seen at the office of the Electri 7 
85, Dame-street, Dublin. oh se Electrical ˙ Walter Leake, Esq. 


The Board will not be bound to accept the отс ог any Tender. 
9 


By o 
P. J. TUOHY, Secretary. 
Office of the Board of Control of Lunatic Asylums, І 
Custom Hause, Dublin, 28th October, 1896. 


GLASGOW POLICE ACTS, 1866 TO 1595: 
NOTICE TO ENGINEERS. 


The CORPORATION of the CITY OF GLASGOW, Police Department, invite 
Offers for the CONSTRUCTION and ERECTION of FANS and MOTORS for the new 
Sanitary Chambers, Cochrane-street, dl LA 

Specific itions and Forms of Offer ma had, and Drawings seen, on application 
at the Office of Mr. William Arnot, Electrical Engineer of the Corporation, 75, 
Wate rloo-street, Glasgow; and Offers, properly sealed and marked outside Tender 
for Fans and Motors,” must be lodged with the Subscriber at his Office here not 
later than 10 o'clock a.m. on MONDAY, 9th November proximo. 

The lowest or any Offer may not be accepted. 


City Chambers, Glasgow 
22nd October, 1890. ` 


J. LANG, Clerk. 


ADY RTISERis authorised to OFFER established WIRING 


BUSINESS as going concern in northern town where electricity works are 
nearly completed. Large contracts pending; satisfactory reasons for selling.— 
Apply, stating capital available, to Rex,” 73, St. Stephen's-read, Upton Park, E. 


SITUATIONS VACANT AND WANTED. 
BELFAST TECHNICAL SCHOOL.—WANTED, from 


January lst, а TEACHER for Electrical Department, City and Guilds course 
in Electric Lighting and Power. Evening classes only. Salary £2. 2s. a week.— 
Apply to SECRETARY, 10, Donegall-square West, Belfast. 


RMATURE WINDERS.—WANTED, good drum-bar 


armature winders.—Apply, stating experiences, to WILSON HARTNELL, Volt 
Works, Leeds. | 


(ABLE JOINTER and WIREMAN required by Electric 


Supply Com pany {п London. Constant employment for a reliable and suitable 
man.—Apply, '' C. J., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


XPERIENCED DYNAMO and SWITCHBOARD ATTEN- 


DANT required by one of the Electric Supply Companies in London. Average 
wages about £2.— poly stating references, to E. D., Electrician Office, Salisbury- 
court, Fleet-street, E.C. 


PUPIL or IMPROVER WANTED on installation plant and 


arc work.—Apply personally, GILBERT AND Co., 85, High-street, Kensington. 


ANTED, Practical ELECTRICAL ENGINEER to 


take charge of Alternating Current Station.—Send particulars of past 
experience to E. L., Electrician Office, Salisbury-court, Fleet-street, E. C. 


WANTED, a good and accurate DRAUGHTSMAN, 


accustomed to Electrical work and estimating.—Apply, stating salary, 
experience, &c., to 2,810, Electrician Office, Balisbury-court, Fleet-street, E.C. 


WANTED, JUNIOR to take charge of light shift and 


outdoor work. Alternating-current experience necessary. £52 рег annum. 
—Apply, with copies of testimonials, AYR BURGH ELBOTRICTY WORKS. 


WANTED, FOREMAN to take charge of winding, in 
Manchester district, experience in armature and transformer windin 


necessary.—Apply, stating age, experience and required, with copies of testi- 
monials, to 26, Electrician Office, Salisbury-court, Fleet-street, E.C. 


ANTED, Dynamo and Engine SUPERINTENDENT ; 


High-Tension, Alternating.—Apply by letter only, MANAGER, Electricity 
Works, Chatham. саи 


SSISTANT ELECTRICIAN (23) desires APPOINTMENT 


shortly. 7 years’ practical and theoretical experience. Honours, City Guilds. 
Highest testimonials. Central station or manufacturing preferred.—'' SECOHM," 
10, Mansfield Grove, Nottingham. 


MPROVER seeks SITUATION as WIREMAN, 23 years’ 
experience ; aged 18.—'' E. W.," 220, King-street, Hammersmith. 
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BATTERSEA POLYTECHNIC. 


EVENING CLASSES in ELECTRICAL ENGINEERING are held as follows, under 
the immediate supervision of A. E. BRISCOE, B.Sc., (Hon.) Lond., A. R.C.8. (Hon. ) 
Head of Department of Physics and Electrical Engineering :— 

LECTURES AND LABORATORY.—Elementary Course, Th 
Intermediate Course, Fridays 
Senior Course, Tuesdays and na Thursdays: 
Dynamo and Motor Testing and Alternator and Transformer Testing form a 
feature of the Laboratory Work. The Institute possesses Electrical and 
None Laboratories and a Dynamo Testing - Room. 
TRADE CLASSES. 
Electric Wiring and House Fitting (A. M. BILLAR, M. I. E. E., and W. WALTON) 


esdays. 
Electrical Workshop Practice (W. BREW, A. I. E. E.), Mondays. 
For Fees and other particulars, apply for Prospectus to the SECRETARY. 


NIVERSITY COLLEGE, LONDON, 


In conjunction with the Technical Education "Board of the London 
County Council. 

EVENING CLASS in ELECTRICAL ENODYEBEING; Tuesday Evenings, 7-9.30, 

MECHANICAL ENGINEERING d .. Monday Evenings, 7-9.30. 


A Course of about 20 Advanced Ne is now bei ven In the Electrical 

Eugineering Laboratory at University College, Gower-street, W.C. 
he Course is open to any who are practically engaged during the day in some 

electrical trade, business, or occnpation. 

The Course includes instruction in Advanced Electrical Measurements and Testing 
ех ee for those who have already acquired an elementary knowledge of 

e subject 

Applications for admission to the class should be made to Professor J. A. FLEMING, 
F.R.8., and should state the nature of the applicant's day work and previous 


experience. Fee for the Course £1. 1e. 
is being given in the same College by 
Inst. C. E., on Mondays evenings, at the 


A Course on Mechanical 5 
Professor T. HUDSON BEARER, B. Sc., 
same fee. 

October 28, 1896. 


WANTED, and I FOR SALE. 


HM-METER WANTED, must must be in good condition and 
Bir accurate and reliable results.—Fall artisan t to No. 177, Keith and Co., 


H. P. nominal CROSSLEY GAS ENGINE, with 60-light 


Crompton-B Dynamo, complete, for sale, second bund. Price £75.— 
Address, No. 4996, Electrician Office, 1, 2 and 8, Salisbury-court, Fleet-street, London 


DLATIN UM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C.  N.B.— 
Platiggm sold — | d І at 
CCUMULATOR CHARGING.—C. H. CATHCART 

and CO., having plant specially adapted for this purpose, Charge Cells of all 

sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 


Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet- street, E.C. 


(Telephone No. 65,266.) 

Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
CATALOGUES FREE. 


SPECIALISTS IN 


Y VENTILATING 


By Electrical or any other Motive Power. 


BLACKMAN ZENZILATING 


COMPANY LTD. 


63, Fore Street, LONDON, E.C., & Branches. 
ELECTRICAL PATENTS. 
Mr. J. Ө. LORRAIN, M. Inst. E, E., M. Inst. M. R., Fellow of the Chartered 
Institute of Patent Agents, 

NORFOLE HOUSE, NORFOLK STREET, STRAND, LONDON, W.C. 


% PATENTEES HANDBOOK,” post free on application, gives Full Information 
to Iuventors and upon all the chie points of үре atent La 
ams: '* ‘Lorrain London.’ L 


T2ADE MARK 
— — 


—- 


Crystal Electric Lamp Company, Ltd. 


Offices: 
ST. STEPHEN'S CHAMBERS, TELEGRAPH STREET, LONDON, E.C. 


Works: KEMPSTON, BEDFORD. 
Telegraphic Addresses: Bulbs London," and “ Bulbs Kempston. 


MANUFACTURERS OF 


INCANDESCENT -= е 


- ELECTRIC LAMPS. 
High Efficiency and Long Life. 


Trade Mark *GRYSELCO." ° Price Lists on Application. 


WHITTAKER’S BOOKS, 
TRANSFORMERS ғов smere AND 


MULTIPHASE CURRENTS: a Treatise on their Theory, Con- 
struction and Use. By GisBRRT КАРР, M. Inst. C. E., M. Inst. E. E., 
Author of Electric Transmission of Energy.“ Translated from the 
German by the Author. With 133 Illustrations, 254 pp. with 
Index. Crown 8vo, бв. (Just Published.) 


THE DYNAMO 2 Its Theory, Design and 


Manufacture. With 190 Illustrations, mostly from original drawings. 
By C. C. HAwkINS, M. A., A. I. E. E., and Е. Warris, A. I. E. E. Second 
Edition. Revised. 550 pages. 10e. 6d. 


“A work of no mean abili One valuable feature throughout the book is the 


excellence and number of the illustrations.” — Electrical Engineer. 


“ We welcome this book as a thoroughly trustworthy and useful ui И — 


ELECTRIC LIGHTING ax» sowed 


DISTRIBUTION. An Elementary Manual of. For Students pre- 
paring for the Preliminary and Ordinary Grade Examination of the 
City and Guilds of London Institute and General Readers. By 
W. P. Maycock, M.LE.E. Third Edition. Revised and re-written 
in two volumes. Vol. L, with 231 Illustrations. Crown 8vo, бв. 


„The work will no doubt become a standard text-book for schools and classes on 
this subject; as such it has few equals.”—Electrical Review. 

"One of the best educational electrical engineering manuals now before the 
public."— Electricity. 


AUTO-CAR S. By D. FARMAN, Mechanical Engineer. 


Sole Authorised Translation from the French. By LUCIEN SERBIALLIER, 
With 112 Illustrations. Crown 8vo, 5s. (Jmmediately.) 


METRIC WEIGHTS AND MEASURES: compared 


with the Imperial System. By W. Н. Waastarr, Gresham Professor 
of Geometry. Is. 6d. (Just Published.) 


London: WHITTAKER & С0., Paternoster NS E.C. 


SAFETY LAMPS 
CP.” Fa 


FACTORIES, _ 197] BRIGADES, 
GAS WORKS, % 3). TRAVELLERS, 


K., &c. &с., &c. 


J. PITKIN, 


56, Red Lien Street, Clerkenwell, E.C. 


BRITISH ELECTRIC TRACTION (PIONEER) C0., 


1 and 2, GREAT WINGHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G.C.M.G., C. B. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality. 


Address communications to E. GARCKE, Wanaging Director. 
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Hoard of Frade Regulations, 


1856. 


CLAUSE 7.—“ Every Main shall be tested for Insulation after having 
been placed in position and before it is used for the purposes of supply, the 
testing pressure being at least 200 Volts.” 


EVERSHED PORTABLE 


GIVES 100, 200 or SOO VOLTS, 


AND WEIGHS LESS THAN 20LBS. 


SOLE MAKERS: 


EVERSHED & VIGNOLES, Ltd., 


Woodfield Werks, Harrow Road, 
Telegrams: ‘‘ DOROTHEA, LONDON.” L O ND О М, W. 


Telephone No. 7064. 
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Incandescent Lamps 


Improved Porcelain Socket. 
гәл» THE INTERNATIONAL ELECTRIC CO., 2... 


|! 
| 55, RED CROSS STREET, Barbican, LONDON, Е.С. | Prien 
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BATTERY HYDROMETERS, 


FIG. 1 has four different colo re beads,‘indicating different vities, and 
the correct gravity is shown on the bead which floats nearest the centre of 
the tube. It has a hooked top, so that tt may hang inside the accumulator, 
and is excessively simple and absolutely reliable. 


Price only 4s. Od. 


IG. 1. 
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FIG. 2. 


FIG. 2 is loaded with shot at one end, and has the scale clearly marked іп 2 
its stem. It is made to float in the battery, and is in extensive use by 


Electric Companies. 
Price 2s. 


Fig. 3. This beautiful Instrument (designed by Mr. Keating) has a pure anew- * 
white enamel glass stem, which is open at the top, and there is a hole at the 264 
bottom of the stem through which the fluid enters as it sinks іп the test jar. 
It therefore differs materially from all other Hydrometers, and gives such a 
splendid open scale that reading is rendered exceptionally easy and distinct. zun 


Price 4s. Od. 
8, 9 & 10, Hatton Garden, London, E.C. 


r — THE ELECTRICAL and GENERAL ENGINEERING 
NLA TAA A — COLLEGE (PENYWERN HOUSE). 


2&4, Penywern Road, BARL S COURT, S. v 


X6 15s. 


Complete, in Leather Case, 


ТТА? муу" = 
А 


Y "єусмєқ , | 


т NC principal: G. W. de TUNZELMANN, B. Sc., M. . E. E. 
CARE e Senior Instructor: C. CAPITO, M. i. E. E., M. i. M. E. 
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EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, &c. 


Nearly 250 Illustrations, demy 8vo., price 10s. 6d. post free. 


ELECTRIC MOTIVE POWER. ву ALBION T. SNELL, Ass OC. M. INT. C. E., M.LE.E. 


The rapid spread of electrical work in collieries, mines, and elsewhere has created a demand for a practical book on the subject of transmission 
of power. Though much had been written, there was no single work dealing with the question in а sufficiently comprehensive and yet practical 
manner to be of real use to the mechanical or mining engineer ; either the treatment was adapted for specialists, or it was fragmentary, and power 
work was regarded as subservient to the question of lighting. The Author has felt the want of such a book in dealing with his clients and others, and 
in ELECTRIC Мотгув PowER"' has endeavoured to supply it. | 

In the introduction the limiting conditions and essentials of a power plant are analysed, and in the subsequent chapters the power plant is 
treated synthetically. The dynamo, motor, line, and details are discussed both as to function and design. The various systems of transmitting and 
distributing power by continuous and alternate currenta are fully enlarged upon, and much practical information, gathered from actual experience, is 
distributed under the various divisions. The last two chapters deal exhaustively with the applications of electricity to mining work in Great Britain, 
the ль and America, particularly with reference to collieries and coal-getting, and the results of the extensive experience gained in this field аге 
em 
In general, the Author's aim has been to give a sound digest of the theory and practice of the electrical transmission of power, which will be of 
real use to the practical engineer, and to avoid controversial points which lie in the province of the specialist, and elementary proofs which properly 
belong to text-books on electricity and magnetism. 


Second Edition, price 2в., post free. 


ELECTRO-CHEMISTRY. By GEORGE GORE, LL. D., F. R. S. 


This book contains, in systematic order, the chief principles and facts of electro-chemistry, and is intended to supply to the student of electro- 
plating and electro. metallurgy a scientific basis upon which to build the additional practical knowledge and experience of his trade. A scientific 
foundation, such as is here given, of the art of electro-metallurgy is indispensable to the electro-depositor who wishes to excel in his calling, and should 
be studied previously to and simultaneously with practical working. As the study of electro-chemistry includes a knowledge not only of the conditions 
under which a given substance is electrolytically separated, but also of the electrolytic effect of a current on individual compounds, both are described, 
and the series of substances are treated in systematic order. An indispensable book to Electro-Metallurgists. 


“The Electrician” Printing & Publishing Co., Ltd., 1, 2 and 8, Salisbury Court, Fleet Street, London, England. 
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“EDISWAN” HIGH- VOLTAGE | AMP 


New Pattern, Improved Terminal, 
Short Rigid Double Filaments 
without supporting wires. 


“The Best and the Cheapest in the end.“ 3 


8 and 16 c.p. 220 Voltage. 
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to anyone who has not already > 
received one. — 
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EDISON & SWAN 


UNITED ELECTRIC LIGHT COMPANY, Limited, 


MANUFACTURERS OF THE 


World-Renowned 


“ШАН” LAMPS 


EDISWAN BUILDINGS, 36 and 37, Queen Street, London, E.C. 
58, Parliament Street, Westminster, S.W. 


AND BRANCHES. 
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CONNOLLY BROTHERS, LIMITED, 


Blackley, MANCHE STER. 


INSULATED WIRE & CABLE MANUFACTURERS. 


Agents for 


SCOTLAND, 
THE UNITED ASBESTOS CO., Ltd., 93, Bothwell Street, Glasgow. 


TELEPHONE No. 4400. TELEGRAPHIC ADDRESS: “SALAMANDER GLASGOW." 


Bg A Stock ef tbe Leading Sizes kept at tho above address. 
ee 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., sans MANCHESTER. 


on page «ccv 


DAVEY, PAXMAN & CO., Colchester 


Engineers and BWoilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS or Engines of all Sizes up to 1,500 h.p. The “ECONOMIO” Boiler is one of the best 
-——— —— steam generators before the public not only 
Portable and Semi-Portable Engines. | for Efficiency but for Economy and Dura. 
Semi-Fixed Engines and Boilers, bility. This Boiler contains particularly 
Horizontal Engines, good features and high qualities, and is 
Vertical Engines and Boilers. BEING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. CENTRAL ELEOTRIO LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
BUCCESS. 
т; Lancashire, ' "Essex," V ertical, Looo- 
ve, Eoonomic," Safety, Water-Tube, 
шол and other Boilers. 
D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Telegraph Address: PAXMAN,COLCHESTER,"  Paxman's Patent Economic” Steam Boller. BOILERS MADE UP TO 20010, WORKING PRESSURE. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & GO., Engineers, COLCHESTER. 


а Office: 78, QUEEN VICTORIA STREET, Е.С. 


| Crompton E Go. Г A euer, A 


pressers. 
Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi.Fixed Engines and Boilers. 
Compound Horizontal Fixed Engines 
————— en a a 
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Ovr good friends the French are in such excellent humour 
‘with themselves just at present that we may venture, without 
fear of international unpleasantnesses, to bring into close juxta- 
position a few comparative figures relating to the electric lighting 
of London and Paris. According to some detailed statistics 
collected by M. J. LarramGUE, and published in [Industrie 
Electrique for October 25th, the electric supply undertakings 
actually at work in Paris at the present moment number 
seven, one of which is municipally managed. In London, of 


ihe four-mile radius variety, there are no less than 18 con- 


cerns supplying current to all and sundry, three of these 
undertakings (St. Pancras, Hampstead, and Islington) being 
parochial ventures. In Paris the average selling price of the 
kilowatt-hour is given as 113d. ; in London the figure is not 
more than half this. This, happily, is a subject for a double 
congratulation ; we congratulate the Paris companies, and we 
‘congratulate the London consumers. The lamp connection of 
the seven Parisian undertakings amounted at the end of this 
month to 545,914, the corresponding total for London at the 
end of last year was 1,178,000; the Paris figure, however, 
includes 7,448 arcs, The Paris companies have, in addition, 
no less than 220 elevator motors connected to their mains, and 
the total horse-power in motors amounts to nearly 2,000 н.р. 


Finally we come to the electrical sales in the two cities. In 1895 


Paris consumed 8,107,258 kilowatt hours; London, exclusive 
of the City and the large areas catered for by the Metropolitan 
and the London Companies, managed to dispose of 9,558,105 
units. That the London consumption must be immensely 
greater than that of Paris may be gathered from the fact that 
the three English concerns which decline to divulge their 
annual sales have between them a lamp-connection equal to 
50 per cent. of the metropolitan total. On the whole, these 
figures tend to the belief, even making allowances for the 
differences in population, that electric light is at once more 
extensively used, and on a sounder and more prosperous basis, 
in London than in Paris. 


— a 


Tx regulations relating to Electric Undertakings framed 
by the Electrical Adviser to the Cape Government under the 
authority of the Electric Lighting and Power Act (1895) area 
very close copy of the latest editions of the corresponding sets 
of regulations of the Board of Trade. The main difference 
consists in the avoidance of detailed specifying as to how a 
given end shall be attained; in other words, Mr. Твоттев, in 
his practical way, considers the proof of the pudding to be in 
the eating, rather than in the mode of cooking. Among the 
* General Rules the only difference of note is the omis- 
sion of the first part of Board of Trade Rule 18, which 
runs as follows: a high-pressure electric line shall not 
be used for the transmission of more than 800,000 
watts. Two points call for notice in the Cape 
rules with regard to aerial lines." In the Board of 
Trade regulations the maximum wind pressure to be allowed 
for is taken at 50lb. per square foot; out at the Cape the 
more merciful figure of 85lb. is preferred; but as both pres- 
sures are bracketed ‘‘ Hurricane" in Molesworth, Cape 
weather would appear to be as full of surprises as its British 
congener. Again, Board of Trade Rule 28 makes bearer 
wires and insulating ligaments obligatory; out at the Cape 
some choice is allowed. 


Comme to Electric Traction,“ we find that the law as to 
the maximum allowable fall of volts between the far and near 
end of an uninsulated return has been made more stringent 
in South Africa than in the United Kingdom. A Govern- 
ment inspector is to make periodical tests, and ‘‘if at any 
time such difference of potential is found to exceed five volts, 
and the undertakers fail to reduce it below that limit after 
being notified, they shall thereafter keep a continuous record 
of the said difference of potential; and if at any time such 
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difference of potential exceeds the limit of seven volts, the 
undertakers shall take immediate steps to reduce it below that 
limit." Board of Trade Rule 17, enforcing the use of a 
20-part rheostats, is not followed; some efficient method of 
gradually varying resistance alone being enjoined. 

Tue latter part of the Cape regulations relate to the rules of 
procedure to be observed by intending electrical undertakers. 
Dutch law, although a trifle arbitrary and drastic, is, it would 
seem, & comparatively cheap commodity. In England the 
Board of Trade require a solatium of £50 before they will 
even so much as consider an application; the Cape Treasury 
fee is a humble ten-pound note, or, rather, cheque. We feel 
sure the Afrikander mind must experience a decided feeling 
of relief at the sight of these carefully-compiled regulations. 
We certainly do. It is pleasant to behold the well -“ regu- 


lated ” lives of others. 


In some respects there is greater difficulty in the electrical 
utilisation of an entire river, such as the Rhone at Chévres, 
than in the abstraction of an equal amount of power from a 
high-fall cataract such as Niagara Falls. On high falls, it is 
true, enormous pressures have sometimes to be controlled ; 
and, where the dynamos are to be put at the top of the fall, 
Special problems of design are raised which do not meet with 
easy solution. But on such falls the volume of water handled 
is more than proportionately lower than that required, for 
equal power, at Chévres on the Rhone, the recently erected 
works at which place are described by Mr. PeraveL in our 
issue this week. Nor is this all, for the storm water poured 
into the Rhone by the rapid melting of snow causes in summer 
8 troublesome and wasteful reduction of the available head, 
with the result that the engineer designing such a station has 
to choose between an inereased capital outlay on turbines, to 
enable the variable head to be adequately utilised, and a 
turbine which for a large part of the year will work unsatis- 
factorily and at a low efficiency. 

To obtain 12,000 н.р. in summer, at Chévres, about 10,000 
cubic ft. of water per second must pass through the turbines. 
It is no easy matter to regulate such an enormous flow 
sufficiently promptly to ensure steadiness of electrical pressure 
in the mains, and yet without that super-sensitiveness of 
governing which gives rise to hunting. We are glad to see 
that Messrs. EschER, Wyss and Co. have adopted a governor 
gear ‘во arranged that a very small angular motion will 
entirely cut off the water, and thus rapidity of action is 
ensured." At the same time it is curious to notice that Mr. 
STEIGER, in his Paper before the Institution of Electrical 
Engineers, based his unfavourable opinion of high-fall 
governing on the ground that under a high fall the areas 
through which the water giving a large amount of power 
passed was so small that by a trifling movement a very great 
variation of power could be produced." As all who have 
designed steam-engine governors well know, and as the 
designers of the Chévres turbines evidently recognise, it is 
only by this combination of large power-variation with small 
movement that sensitive and prompt governing can be ensured. 


In another column will be found an account of certain rival 
theories of the reactions taking place in the ordinary lead 
accumulator. There is much strife between those who believe 
in the existence of PbO, ions, and such as pin their faith to 
the potent action of tetra salts of lead. It may not be super- 
fluous to state, that although lead commonly forms salts of 
the form PbCL, in which Pb is divalent, yet that lead tetra- 
chloride PbCl,, and a few other salts corresponding with the 
peroxide PbO,, are known, and have not only a paper but also 
a three-dimensional existence. Clearly the opportunity is too 
good to let slip. No ionist worthy of the name could resist. 
the attraction emanating from a tetra salt of lead. Its forma- 
tion, Wanderungsgeschwindigkeit, and delightful instability, 
are text for many pages. And in truth the pages have not 
been spared. In the triangular duel which is now proceeding 
among Prof. Erss, Herr Lös, and Herr Liesenow, it does not 
appear—or, to be exact, the appearance is not prominent— 
that anyone of these polemicists has made a single quan- 
titative experiment. бо trivial a circumstance is no bar 
to the promulgation of firm, large, round statements. These 
statements must be taken with a large dose of some stable 
salt. In the first place, the actual exposition of the idea, on 
the one hand, of a lead peroxide ion, and, on the other, of a 
tetra salt of lead capable of decomposition with the pro- 
duction of a lead peroxide coating, is obscure in both the 
Papers to which we refer. The authors’ notions have been 
sorted out as well as their inherent profundity will allow ; but. 


! we are bound to confess that even in the English version, 


which is something more than a translation, there are certain 
lapses into obscurity. These dark spaces must be bridged by 
the native intelligence of the reader. Secondly, it must be 
remembered that each combatant is at least as anxious to 
discredit his opponent’s dogma as to establish his own. Thus. 
his positive assertions are of smaller value than his nega- 
tionary criticisms. In this very circumstance lies the value 
of the whole work. Spread before us are certain ideas, 
excellent and ingenious in their way. These ideas are dealt 
with very tenderly by their parents, but mercilessly by their 
opponents. The residuum may therefore be expected to have 
some permanent value ; and the assimilation of this residuum, 
although a slightly painful task, may prove a useful one to 
many of our readers. 


«вилата уссат 


In another column will be found an interesting Paper by 
Herrn von Errinexavsen and Ossana on the effect of insule- 
tion resistance and capacity on the absolute potentials in 
alternate-current systems. The Paper is chiefly devoted to 
the consideration of three-phase circuits, but the methods are 
also applicable to single and two-phase alternating systems. 
It is shown how clock-face diagrams can be drawn to repre- 
sent the relations between the insulation resistance, capacity 
and absolute potentials of the mains, and experiments are 
cited which prove that the treatment is correct. It is to 
be regretted, however, that Herrn von ЕттіхснА0ЗЕЧ and 
Ossana did not go a step further in their investigations. 
A method of measuring the insulation resistance of a 
single, two, or three-phase system of mains, by tests at. 
the ends worked out by simple clock-face diagrams, would be 
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invaluable. The problem presents itself in this form: Given 
the capacities and the absolute potentials of the two or three 
mains, and the difference of potential between each wire; also 
given the possibility of connecting an artificial fault of known 
resistance between each main and earth, and of observing the 
current flowing through it; determine the insulation resis- 
tance of the system, or, better still, the fault resistance of 
each main. A solution of the problem probably exists already; 
but what is wanted is a graphic method easy to understand 
and easy to put into practice. 
A e 
Damage by Lightning.— Leigh (Essex) Church was struck 


by lightning during a storm on Sunday, and the belfry was set 
on fire. | 

Bury.—The Bury Municipal Electric Supply Works will be 
opened at 4 p.m. on Thursday next, November 5th, by the 
Mayoress. 

Mr. Orompton.— We regret to learn that Mr. Crompton 
whilst bicycling on Richmond-hill last Sunday week met with 
an accident, resulting in a collar-bone broken in two places. 


Cable Interruptions.— Date of Interruption. 
Puerto Plata— Martinique t Dec. 19, 1895. 
Monte Alegre —ЗЅапіагеюа ........................ May 5, 1896. 

Каш pec Oct. 8,1896. 


The London Tramways.—The consideration of the report of 
the Highways Committee with reference to the purchase by 
the London County Council of the undertakings of the North 
Metropolitan and London Street Tramways Companies, has 
been adjourned until next week for consideration by the Finanoe 
Committee. 


The Economy of Electric Transmission in Factories.— From 
some experiments made at tbe works of the Central Stamping 
Company, Brooklyn, U.S.A., it appears that the use of electric 
transmission instead of belt gearing has resulted in considerable 
economy of engine power. When the belts are used the daily 
average power is 44:1 H.P., while when the same work is done 
by electric motors the average power required is only 25'7 H. P. 


University College, London.—In conjunction with the Tech- 
nical Education Board of the London County Council, a course 
of about 20 advanced demonstrations is now being given in the 
electrical engineering laboratory at the University College, 
Gower-street, W.C. The course is open to those engaged in 
practical electrical work. Applications for &dmission have to 
be made to Prof. J. A. Fleming, F. R. S. A course on mechanical 
engineering is also being given by Prof. T. Hudson Beare, B.Se. 
Some further particulars will be found in an advertisement 
elsewhere. | 


Honours.— The Princeton University has conferred, on the 
celebration of its 150th anniversary, the degree of LL.D. on 
Prof. J. J. Thomson and on Lord Kelvin. The King of Servia 
has conferred upon Prof. D. E. Hughes tbe Grand Officer’s 
Star and Collar of the Royal Order of Takovo. Lieut.-Col. 
Wells, R.E., Director of Telegraphs in Persia, an appointment 
held under the Government of India, has lately been the 
recipient of a handsome sword of honour presented by his 
Majesty the Shab. The distinction is accompanied by a very 
complimentary firman, and marks the satisfaction with which 
the telegraph service and their chief are regarded by the 
Government of the country. 


Scholarships of the City and Guilds of London Institute.— 
The foliowing is a list of scholarships awarded in connection 
with the present Session, 1896-97, of the Central Technical 
College :—Clothworkers' Scholarship (£60 a year with free 
education for two years), L. P. Wilson; Mitchell Scholarship 
od a year with free education for two years), В. S. Potter ; 

lothworkers’ Technical Scholarship (£30 a year with free 
education for two years), E. W. Cook ; David Salomons’ Scholar- 
ship (£50), E. W. Marchant ; John Samuel Scholarship (£30), 
H. W. Hanbury ; Institute’s Scholarships (free education for 
three years), F. S. Miller, J. I. Hunter, and F. W. Fawdrey. 


Accident at an Aluminium Works.—<According to a corres- 
pondent of the Electrical World of New York there was recently 
an accident at the Pittsburg Reduction Company's plant, 
where aluminium is manufactured, that came near being 
attended with fatal results. One of the employées says that 
the accident was caused by the short-circuiting of a generator. 
The effect was to throw out bricks and pieces of iron, which 
riddled all the windows at the rear end of the building in 
which the machine was situated. Several men who were at 
work near the machine escaped unhurt, but were frightened. 
Another employée said the accident was caused by the breaking 
of a brush holder. The machinery was repaired in a short 
time, and the mill started again. 


Influence of the Silent Discharge upon the diselectrifying 
Properties of Gas.—In the Comptes Rendus for October 19th 
M. Emile Villari states that in a previous communication he 
had pointed out that gases acquire the power of diselectrifying 
charged bodies not only by means of X-rays, but by being 
traversed by the electric spark. He now finds that at the same 
time they become better thermal conductors. Acting upon the 
generally received assumption that the discharging properties 
of the gases are due to molecular dissociation, M. Villari blew 
air, oxygen, hydrogen, and coal gas through a glass ozoniser, 
and directed the column of gas, after its exposure to the silent 
electric discharge, against the leaves of an electroscope. The 
electroscope was not discharged. The silent electric discharge 
does not, therefore, confer diselectrifying power upon a 
exposed to its influence. On the contrary, M. Villari found 
that the silent discharge actually neutralised the diselectrify- 
ing property previously acquired by exposure to the influence 
of X-rays. | 

Electric Ploughs.—The Zlektrotechnischer Anzeiger describes 
an electric plough, built by a firm of agricultural machine 
manufacturers in Halle. 
dynamo generate the electricity which is led to the twin-share 
tilting plough. The connection wires to the motor on the 
plough rest on supports, and their distance from the furrow is 
automatically maintained by the contact arm. The ends of 
these wires are connected through a cable cart to the dynamo. 
The dynamo delivers 25 amperes at 400 to 500 volts. The 
motor cn the plough makes 500 revolutions, and drives a chain- 
wheel at 160 revolutions per minute. This chain-wheel works 
slong a chain laid out in the field as in the case of a steam 
plough. A furrow, 10in. deep and 400 yards long, was cut in 
about six minutes. Three men are required to manage the 
apparatus; one: sitting on the plough and the other two at 
either end of the furrow, to move;the cable.cart and the anchors 
which hold down the chain. The following proportional figures 
are given by our contemporary :—Cost of working electric 
plough, 5:5; cost of working steam plough, 10; cost of work- 
ing plough drawn by oxen, 12:5. 

. Electric Destructor Station at Budapest.—The rubbish in 
Budapest is collected in a special kind of closed cart, and is 
all brought to a depot just outside the town. From here it is 
transported to a suburb, Szt. Lérintz, about a mile distant, 
along a normal gauge railway. At Szt. Lörintz the rubbish 
is sorted by mechanical means, and the combustible part is 
burnt on step-grates in ordinary boilers. At present the works 
are driven by a 50 н.р. engine; but as the amount of fuel in 
the rubbish is sufficient, a 100 н.р. engine is being erected. 


TRU 


A 12-н.р. portable engine and 


This will drive a 70-kilowatt 3,000-volt three-phase dynamo. о 


An electric line, consisting of three wires of 4mm. diameter, 
runs from the generator to the unloading depot above men- 
tioned. Here there are two transformers, which reduce the 
pressure to 300 volts for the motors and 100 volts for lighting. 
The crane which transfers the boxes of rubbish from the carts 
to the trucks will be driven by three 3-phase motors of 16, 8, and 
3 H. P. respectively. The craneway is 50 yards long, and current 
is brought to it by means of two overhead wires and trolleys, 
the rails forming the third conductor. There are in addition 
some 3-phase motors used for other purposes. 

Victorian Loan Exhibition.— The Directors of the Crystal 
Palace have decided to devote the entire resources of their 
vast establishment during the summer of 1897 to what they 
hope will prove to be a thorougbly National Commemoration 
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of the completion of the sixtieth year of the Queen's reign. 
The Victorian Loan Exhibition, which it is intended to open on 
May 24th—the anniversary of Her Majesty's birthday—will 
illustrate, by historical and modern specimens, original models 
and practical examples :—The famous inventions in the arts 
and industries of the last sixty years ; the naval and military 
services, 1837-1897 ; the fine arts of the Queen's reign ; the 
mational sports, pastimes, and recreations of the Victorian 
era; the colonies and dependencies. The Fétes and Loan 
Exhibition will be preceded by a series of popular lectures, 
demonstrating the advancement made during Her Mejesty’s 
reign in the more important branches of art, science, letters 
and industries. These lectures will be delivered on Wednesday 
evenings in the Crystal Palace Theatre, and will be illustrated 
by brilliant experiments or limelight views. On Wednesday, 
March 10th, at eight, Prof. Silvanus Thompson will deliver a 
lecture on Electrical Discoveries and Inventions during the 
Queen's Reign." 

Laboratory for Glasgow University.—The 
Bellahouston Trustees promised a donation of £12,500 to the 
University towards the foundation of an engineering laboratory, 
conditional on an equal sum being forthcoming from other 
sources. A committee, of which Sir William Arrol is chairman, 
has succeeded in raising nearly the whole of this £12,500, and 
the new buildings will be commenced in the coming spring. 
Meantime the University Court, acting in conjunction with 
the Engineering Laboratory Committee, has arranged for 
the equipment of a temporary laboratory. This laboratory 
wil be opened next week; and thus, for the first time, the 
University School of Engineering will have facilities for the 
instruction of its students in experimental work, and for the 
investigation of problems bearing upon engineering practice. 
The Court have also instructed Prof. Barr to carry out, in 
connection with this installation, a scheme of electric lighting 
for the Bute and Randolph Halls. The University Court has 
appointed Mr. J. D. Cormack, B.Sc. (Glasgow), formerly lecturer 
on electrical engineering at the Yorkshire College, Leeds ; and 
Mr. Н. Bamford, M. So. (Victoria University), formerly assistant 
lecturer in engineering at Owens College, Manchester, and 
latterly associate professor of hydraulic engineering in M‘Gill 
University, Montreal, as assistantsin the engineering department. 


Hysteresis and Memory.—‘“‘Suppose that we took two 
manikins,” says Mr. R. A. Fessenden, in the Journal of the 
Franklin Institute, and by ordinary mechanical contrivances, 
say with the aid of a device worked by the expansion of a 
heated fluid, constructed one of them so that, on bringing it 
up to a lighted candle, it would thrust its hand into the flame, 
and when the hand became heated the manikin would with- 
draw it, the action depending upon the elasticity of a wire 
spring which we may suppose to be placed in its head. So far, 
the toy is simply an automaton. It is influenced entirely by 
circumstances. Bring it to the candle a thousand times, and 
it will still thrust its hand in the flame. Suppose we now 
unscrew the head and screw on another one in which the 
spring is made of a metal showing elastic hysteresis very 
markedly. Now, on bringing it to the candle, it will 
put its hand iu the flame as it did before, and will bring 
it out again; but now there is a difference. The wire has 
its atoms arranged differently, and so the future action of 
that spring will no longer be dependent merely upon its 
circumstances. Another factor enters in, that is, the past 
Ө history of the spring; and the action of the manikin will now 
be due to the resultant of the two. So that by taking advan- 
tage mechanically of the hysteresis of the spring, we may, 
though using the same mechanism in the body part of the 
manikin, have two entirely separate sets of acts. So with our 
device. Suppose the second head is screwed on; briaging it 
up to the candle as mentioned before, the hand is thrust in 
and withdrawn. Bring it up a second time; instead of the 
act being repeated, the hand is now withdrawn ; and no matter 
how many times the flame is placed near it, the hand always 
withdraws. If, however, the head be left alone for a few 
months; then, on bringing the candle near, the hand will be 
thrust in it again; the manikin has temporarily lost ita 
memory, but, the impression being again renewed, it now once 
more avoids the flame.” 
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Contemporary Electrical Science.—No. 10 of Niedemann : 
Annalen is quite up to the average. L. Еомм describes what 
looks like a really trustworthy determination of the wave 
length of X-rays obtained from a tube 30cm. long. The 
method used was that of diffraction—the only one available in 
the absence of regular reflection and refraction. The rays were 
passed through a slit O'1mm. wide, and the slit was photo- 
graphed. Diffraction fringes do not appear outside the image 
of the slit, as they would with ordinary light, but within it, as 
they do in ordinary light when the slit is wide. Herr Fomm 
was во fortunate as to obtain a first minimum in the centre of 
the slit, and he deduces a wave-length of 0:000014mm., or 
one-fifteenth of that of the shortest ultra-violet waves yet 
examined. Messrs. WINKSLMANN and STRAUBEL present some 
novelties in connection with the same rays. Plates of fluorspar, 
in contact with the sensitive film turned away from the source, 
have an extraordinary intensifying action. But the plates 
must be rough on the further side. Shadowgraphs of bones 
may be obtained in a few seconds. The ''fluorspar-rays" 
into which the X-rays are converted, and which produce this 
strong photographic action, have wave-lengths from 396 to . 
233 micromillimetres, aud are, therefore, ordinary ultra- 
violet rays. The authors also searched for regular reflection 
and refraction, but without success.——Herr E. WiEGHERT 
writes on & very different subject, but one of at least equal 
importance. His Paper on Тһе Foundations of Electro- 
dynamics” introduces a new conception of one of the two 
* digplaoements" which form the basis of Maxwell’s theory. 
Instead of regarding both displacements as vectors, he regards 
only the electric displacement as a vector, but the magnetic 
displacement as а “ rotor in Clifford's sense. In dealing with 
both, he adopts the conceptions of divergence (Schwellung) 
and curl (Qutrl) from Heaviside's theory. The Paper is highly 
mathematical. The author concludes that both the electro- 
magnetic vibrations take place at right angles to the plane of 
polarisation, and also attempts an explanation of Róntgen rays 
and certain aberration phenomena. The Paper is daring enough, 
and can do nothing worse than clear the ground. G. Jav- 
MANN's Paper has already appeared in translation in these 
columns (see The Electrician of July 10). A confirmation of 
his observations of a transient electrostatic deflection of cathode 
rays is brought by R. HiLDEBRAND, in the course of an interest- 
ing dissertation on the bending of alternating discharges by 
tinfoil and other conductors. Hildebrand obtained the tran- 
sient phenomenon by using an induction coil, not an influence 
machine as Jaumann did, and he also noticed the vibration 
of the rays before returning to rest. He found it necessary to 
introduce a spark gap between the coil and one electrode. 
Mr. R. W. Woop has succeeded in measuring the temperature 
of the various portions of a stratified vacuum discharge by 
means of a delicate bolometer wire introduced into the tube 
and movable in it. The rise of temperature when the 
discharge is passing is not more than from 20'C. to 60'C., 
according to the current and the pressure. The dark 
portions are colder than the bright ones. We must 
not omit to direct attention to a remarkable Paper published 
in the previous number of this valuable periodical.  I* is 
written by PETER LEBEDEW, the eminent Russian physicist, 
and deals with attractions and repulsions observed between 
spheres vibrating in water. A sphere immersed in water 
and kept vibrating by an electromotor attracts another 
sphere attached to an elastic band when the period of the 
latter is somewhat shorter. If the period of the “ resonator ” 
is longer, there is repulsion. The maxima are in the neigh- 
bourhood of unison, and are the same whether the vibra- 
tions are longitudinal or transverse. To eliminate all actions 
not due to resonance alone, the resonator was compensated 
by a rigid sphere mounted on the same support, which 
was suspended by a torsion wire to measure the force 
exerted. The vibrating sphere was midway between them. 
During attraction by longitudinal oscillations, the phases of 
source and resonator were opposite; while for transverse 
oscillations they were equal. But the most noteworthy result 
is that these hydrodynamical resonance phenomena are 
identical with those previously developed for electromagnetic 
resonance. 


THE ELECTRICIAN, OCTOBER 30, 1896. 5 


THE GENEVA ELECTRICAL WORKS. 


BY J. E. PETAVEL. 


The use of water as a motive power dates further back in 
Geneva than in most other towns. This is accounted for by 
its position at the overflow of a natural millpond of some 223 
square miles in area. As early as 1708 the town was provided 
with a complete hydraulic station, while various mills and 
factories already occupied the banks of the river. In 1886 all 
the previously existing water-wheels were finally swept away, 
and one large central station erected, capable of utilising the 
whole power of the Rhone at its outflow from the lake. Part 
of the 8,780 н.р. thus available was utilised for the water 
supply of the town, the main portion, however, being distri- 
buted as motive power by a network of high-pressure water 
mains. In a very few years the demand for power had risen 
to nearly the full capacity of the station, and to meet future 
requirements the municipality decided to erect a new station 
at Chévres, some four miles further down the river, the esti- 
mated cost being £240,000. It is with the construction and 
working of this station that we now propose to deal. 

The current of the Rhone beyond Geneva is rendered ex- 
tremely variable by the influx of the waters of the Arve. In 
summer, when the mountain snows are melting, the flow may 
attain to 82,000 cubic ft. per second; but to prevent inunda- 
tions the head of water is not allowed to rise above 14ft. 9in. 
In winter, on the contrary, the flow of the river is reduced to 
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Ес. 1..—Chévres Station. 


4,200 cubic feet, and the whole of the water passes through 
the turbines under a head of 27ft. llin. To satisfy these 
widely varying conditions a special design of turbine had to 
be adopted. 

The weir consists of seven massive concrete piles 9ft. 10in. 
in width and 56ft. in length, rising to 31ft. above the sill. 
Supported on a series of pillars at a height of 16ft. above 
the top of the piles is a bridge, on which is placed the 
mecessary machinery for raising and lowering the seven 
sluices. These are 28ft. high and 88ft. wide. They move on 
a series of rollers, and are balanced with an iron counterweight 
of 50 tons. Thanks to this mechanism, two men can easily 
work them, even when the pressure on their surface rises to 
860 tons. M. Turrettini, the chief engineer of the Chévres 
works, adopted for these sluices the design he had seen in use 
on the Manchester Ship Canal. The dyke shown in Fig. 1 
prevents the rush of water from the weir from raising the level 
of the water in the tailrace of the turbines. The power house 
when completed will contain 15 sets of turbines, each set being 
capable of giving from 800 н.р. to 1,200 н.р. according to the 
level of the water; thus the total power of the station will not 
be less than 12,000 н.р. 

The difficulty we have already pointed out with regard to the 
design of the turbines was overcome in the following manner. 
Two complete turbines were placed one above the other on the 
same shaft, the lower one alone being used in winter, when 
ihe available quantity of water is small. This turbine can 
give up to 1,200 н.р. under a head of 28ft., the full load 


efficiency being 75 per cent. Under a head of 14ft. Qin. this 
same turbine only gives 400 m.r., and it is then that the upper 
one is brought into use to make up a total of 800 н.р. То 
allow for the passage of a sufficient quantity of water without 
increasing the external diameter, and therefore decreasing the 
angular speed, the vanes and guides are disposed in three 
stories on three concentric circles, thus giving to each turbine 
the appearance of a large cone. The view shown in Fig. 2 
will give a clearer idea of the turbines and alternator employed 
than any lengthy description we could give. It is taken 
from a full-sized model placed in the Geneva Exhibition. On 
the left-hand side we see the plant used at Chévres, and on the 
right a turbine of the pumping-station of the town to which 
we refer at the beginning of this article. At the close of the 
Exhibition the turbines will be fitted up at their respective 
stations. 

The Chévres turbines are provided with a regulator so 
arranged that a very small angular motion will entirely cut 
off the water, and thus rapidity of action is secured. An 
ordinary centrifugal governor actuates a small slide-valve, 
which admits oil under a pressure of 15 atmospheres to one 
side or the other of a piston, this piston in turn governing 
the regulator. 

The top of the main shaft supports a large cast-iron bell, 
14ft. 9in. in diameter, which, as we shall see later, takes the 
place of the field-magnet of the alternator. The total weight 
of the movable part is about 80 tons, rising with the pressure 
of the water on the vanes to 40 or 50 tons under full load. The 
method adopted to prevent excessive friction is worthy of note. 
The main shaft carries a large disc, ground perfectly true on 
its lower surface. This disc bears on another, which forms 
part of the bed-plate of the alternator. Before starting the 
turbines, oil under a pressure of about 15 atmospheres, 
is forced between these two discs, thus lifting the shaft a few 
thousandths of an inch, and floating the whole revolving mass 
on a surface of oil. Under these circumstances the friction 
is so much reduced that one man can set the alternator in 
motion. Three sets of pumps driven by electric motors 
placed on the exciter-circuit force the oil into an accumulator, 
where а pressure varying from 12 to 25 atmospheres is main- 
tained. This accumulator can supply the necessary flow of 
oil for a few minutes should a breakdown of the pumps occur. 
These pumps will in time be replaced by a set forcing a con- 
stant flow of oil through each turbine, the pressure adapting 
itself automatically to the weight of the moving parts. 

The principal point of interest lies in the fact that both 
field-magnet coils and the armature windings are stationary. 
The alternator is double, each half forming a complete machine 
and giving one phase. It is so constructed that by changing 
the relative positions in which the upper and lower halves of 
the bell-shaped inductor are bolted together, the two phases 
can be brought into synchronism. 

Referring to Fig. 8, we will limit ourselves to describing the 
upper half of the alternator. The fixed part of the magnetic 
circuit is formed by an iron ring, A, in which a space has been 
reserved for the field-magnet coils. 

We may note in passing the way in which these coils were 


wound. A circular rail was laid round the alternator already 


erected in position. On this line a truck worked by а small 
electric motor ran round and round, winding the coil as it went. 

The lower face of the ring A is made of laminated iron, and 
on this are placed the armature coils. Opposite this face, and 
forming part of the bell, are a number of polar projections, P. 
These poles, as they revolve, carry round the magnetic field, 
thus producing the desired electromotive force. The magnetic 
circuit is completed by the side, b, of the bell and the upper 
part of the ring. 

The tests of the first alternators, though quite satisfactory 
in other respects, showed the electromotive force to be very 
much lower than the calculations had led to expect. This 
was attributed to the presence of a small percentage of man- 
ganese in the composition of the iron. 

The transmission line is about four miles in length, and 
entirely underground. The conductors are laid in a concrete 
conduit 153in. wide by 117in. deep, the flooring being 2ft. 4in. 
below the surface of the soil. Walls and floor are first coated 
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with an insulating preparation of tar, then bare copper con- 
ductors are stretched over porcelain insulators placed at 
intervals of 2ft. along the line, and the conduit is filled up 
with asphalt concrete, poured in at a temperature of 200°C. 
In the upper part of the conduit, seen in Fig. 4, are three 
small cables containing the telephone and pilot wires. The 
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consists of seven cables, and each cable of seven wires 9:6ómm.. 
in diameter. 
fore, 0°76 sq. in. 


The cross section of one of the lines is, there- 


The centre of the town of Geneva has already, for several 


years past, been supplied with continuous current on the 
three-wire system ; the pressure adopted is 2x 110 volts. The- 
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Fic. 2.— View of full-sized Model shown by MM. Escher Wyss et Cie, of Zurich, at the Geneva Exhibition. 


whole of this work is protected by a concrete cover. The 
pressure on the line is 8,000 volts, and for the first few 
months the insulation did not prove as satisfactory as had 
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Fic. 5.— View of Alternator. 


been hoped. Of late, however, the condition of the line has 
greatly improved. To ascertain the position of any fault, two 
men walk along above the conduit, each holding an iron staff, 
connected by a wire some 20 or 30 yards long. In this 
circuit is inserted a telephone, which immediately signals the 
existence of a fault. Four lines were necessary; each one 


older dynamos are now being replaced by a set of rotary 
transformers utilising the power received from Chévres. The 
outskirts of the town are provided with alternating current by 
a number of small transformer stations. Three wires are 
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Fic. 4. —Chévres-Geneva Conduit. 


used, the motors and lamps being so distributed as to keep 
the load on the two phases as equal as possible. 

It is on the low-pressure alternating-current network that 
the 150 arc lamps, which light the principal streets of the 
bie are placed. A separate transformer is used for each 
amp. 


THE ELECTRICIAN, OCTOBER 30, 1896. 


7 


A number of tramway lines radiate in all directions round 
Geneva. Eight or ten of these have been constructed within 
the last few years, and several are already being worked on 
the overhead trolley system. The experiment having proved 
thoroughly satisfactory, the other lines will in all probability 
shortly follow suit. The municipality furnishes power to the 
tramway company at the exceptionally low rate of 1:15d. per 
kilowatt-hour. 

The electrical works we have just described were carried 
out by the Compagnie de l'Industrie Electrique of Geneva, 
and our thanks are due to MM. R. Thury and A. Graizier for 
the valuable information they have kindly furnished. 
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OERLIKON THREE-PHASE ASYNCHRONOUS MOTORS. 


The high-pressure three-phase asynchronous motors now 
being constructed at the Oerlikon Works are made in ten 
standard sizes, varying from 15 to 250 E. P., and capable of 
being directly connected to high-pressure circuits of 1,750, 
3,400, and 5,000 volts ; these limiting voltage can, of course, 
be varied to meet the requirements of existing plants, and 
could, if necessary, even be exceeded. Many of these motors 
are already in practical use, and several are in course of con- 
struction, one of them of 200 н.р. being intended for a power 
iransmission plant in Northern Italy, near Biella. 


Fic. 1.— General View of Oerlikon Asynchronous Three-Phase Motor. 


The stator of these motors is of the ordinary kind, with 
laminated polar pieces. The windings are of the drum type, 
with either star or triangle connections; they are placed in 
holes stamped out in the internal periphery of the laminated 
iron core, and are highly insulated from it by a special mica 
and shellac insulation. The rotor is so constructed that a 
non-inductive resistance can be inserted in its circuit. This 
device has, the Oerlikon people believe, several advantages 
over the ordinary method of inserting the starting resistance 
in the stator circuit ; not only does it prevent the motor from 
taking from the main circuit too much current at starting, but 
by permitting us to increase the rotor resistance, the starting 
couple can be greatly augmented (as is easily seen by 
drawing the mechanical characteristic of such asynchronous 


motors). The same device enables us to modify the speed 
of the motor, and to regulate it according to requirements. 
The rotor can be short-circuited, with a simple lever con- 
trivance (shown in Fig. 1). If the short cireuit is off, the 
induced current is taken by three conductors to three rings 
fixed on the projecting end of the shaft, collected by three 


Fia. 2.—Diagram showing бошо йн of Motor. 


sliding contacts, and taken to the resistance box. The con- 
nections from the motor to the line and from the resistance 
box to the rotor are clearly shown in Fig. 2, and need no 
further explanation. 

The resistance box contains three groups of non-inductive 


Fic. 5.— Standard Resistance Box used in connection with Oerlikon 
Asynchronous Three-Phase Motors. 


resistances of nickeline wire of sufficient diameter to prevent 
undue heating (the cooling being obtained by simple air 
circulation). For varying the resistance a three-armed con- 
tact switch which closes the circuit of the rotor, is made to 
rotate around a frame (see Fig. 3) carrying on its cylindrical 
surface bronze segments communicating with different points 
of the nickeline resistance. Insulation is obtained by porcelain 
and asbestos tissue. When the motor is to be started, the 
short circuit on the rotor is left open, and as the sliding con- 
tacts rest on the collecting rings, the induced current flows into 
the starting box, the resistance of which can be varied to suit. 
When the motor has attained its normal speed, by pulling the 
lever (see Fig. 1) outwards the rotor winding is short-circuited ; 
theslidimg contacts can then be lifted by simply moving a handle, 
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and the motor can work without attendance, as the bearings 
are fitted with automatic oiling contrivances. The currents 
that flow in the induced circuit of the rotor are at a very low 
pressure (100-110 volt), and present no danger whatever, so 
that the starting and speed regulating resistance can be placed 
ata certain distance from the motor without any inconvenience. 

Among the exhibits of the Oerlikon Maschinenfabrik at 
Geneva was a horizontal travelling band-saw that could be 
seen at work. This saw (see Fig. 4) was designed for sawing 
logs of timber of any length. The frame is made to travel 
while the log is fixed on the foundation floor. This kind of 
saw requires more space than the ordinary one, but it enables 
us to work without interruption, as, owing to the length of 
travel, while the machine is working on one log another one 


by a worm and wheel gear to a friction wheel fixed on a 
vertical spindle, that can be moved radially on a large disc, 
thus permitting us to vary the rate of travel of the frame, 
as the movement is transmitted from this shaft to the driving 
wheels by means of a vertical spindle and two conical gears. 
The return movement is very rapid, attaining a maximum 
speed of 47ft. per minute. The reversal is obtained by a 
double conical friction gear. The forward movement can be 
regulated at will; the minimum speed із 34in. per minute. 
The other three-phase motor of 16 н.р. is direct-coupled on to 
the spindle of one of the band-saw pulleys (see Fig. 4, right 
hand), and drives it at a speed of 480 revolutions a minute, 
the band-saw attaining a linear velocity of about 125ft. per 
second. To allow of a vertical movement of the saw frame, 


Fic. 4.—Electrically-Driven Band Saw. 


can be prepared and set at the other end of the track. The 
machine is driven by two independent three-phase motors ; 
one of them of 6 H. p., running at 810 revolutions, is set on 
the platform of the travelling frame, and provides for forward 
and backward movement. From the motor pulley the move- 
ment is transmitted by a belt to a larger pulley, and then 


and of a lateral shifting of the pulleys for tightening the band- 
saw, the connections of the motor to the trolleys are made by 
means of three flexible cables. The vertical downward move- 
ment of the saw is regulated by a dividing disc, so that the 
boards can be cut of equal thickness. Every movement of 
the saw can be directed from the frame platform by hand wheels.. 


ee ͤ— ee .. 


THE DIRECT PRODUCTION OF ELECTRICAL ENERGY 
FROM CARBON. 


In the many communications which have lately been made 
public on the direct production of electrical energy from 
carbon itself, or from some form of carbonaceous fuel, solid, 
liquid, or gaseous, some at least of the writers, notably Dr. 
Borchers, have shown an intimate acquaintance with the 
nature of the reactions which may be expected to yield the 
desired result; while others, of whom Dr. Jaques may be 
taken as a type, have signally failed to comprehend the very 
elements of the question. In the former class Dr. A. Coehn, 
whose work we have had occasion to transcribe into this 
journal, may safely be reckoned; and although his methods 
and conclusions have not escaped sharp criticism, possessing 


much claim to be equally heard, yet it is certain that his 
general views are sound, and that the process which he has 
described possesses a certain intrinsic interest. It is, there- 
fore, not surprising that, although some time has elapsed 
since the publication of Dr. Coehn’s results, there is still a 
considerable correspondence and debate concerning the ideas 
which he has put forward. The latest contributor to this 
discussion is M. Tommasi, who, writing in the /lektrotechnische 
Zeitschrift for October 15th, claims that the idea of a galvanic 
cell in which the carbon acts as the soluble electrode is not 
new, but has been expounded by himself in June, 1884, betore 
the Academy of Sciences in Paris. The following is a 
description of the apparatus used by M. Tommasi. 

A cell has been devised by Tommasi and Radiguet in which. 
the electrodes are not metals, but carbon. The constituents. 
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of the cell are arranged thus: carbon, solution of salt, a 
porous partition, lead peroxide and carbon. 

The resulting element has a voltage of 0:6 to 0-7 volt, and 
works only on a closed circuit. It polarises so quickly that it 
is only suitable for purposes requiring an intermittent current. 
Two forms of it have been devised: the first consists of a 
rectangular porcelain vessel, containing at the bottom a carbon 
plate, constituting the positive electrode of the cell, and 
surrounded by a paste of lead peroxide; above this plate is a 
sheet of parchment paper, and above this again is another 
carbon plate, forming the negative electrode, and covered with 
a layer of broken retort carbon. The second form of the cell 
consists of a cylindrical glass vessel, containing a carbon stud, 
surrounded by a layer of lead peroxide, enclosed in a linen 
bag, the whole being encircled by a perforated carbon tube; 
the space between this tube and the glass vessel is filled up 
with fragments of retort carbon, and the electrolyte used is a 
strong solution of common salt, to which calcium chloride has 
been added; the level of the solution should not be higher 
than the middle of the glass vessel, and such fragments of 
carbon as are not immersed in the electrolyte are covered with 
a layer of calcium chloride, in order to keep them moist. 

The theory of the action of this form of cell may be gathered 
from the following considerations. According to Tscheltzou 
the oxidation of a molecule of lead monoxide to lead peroxide 
evolves 12°14 cal. Seeing that the heat of formation of 
lead monoxide liberates 51 cal., it follows that the heat of 
formation of lead peroxide is 68:14 cal. The reaction between 
carbon and water, according to the equation 

C4-2H,0 = CO,4- 4H, 


absorbs 85:4 cal. On the other hand, the oxidation of these 
four atoms of hydrogen by means of lead peroxide, according 


to the equation 
PbO, + 4H = Pb + 2H;0 


evolves 74:86 cal. The algebraical sum of these two thermal 
values is + 89:46 cal., whence it is reckoned that the voltage of 
a cell in which carbon is oxidised by lead peroxide in the cir- 
cuitous manner shown above would have a maximum value 
of 0-85 volt. The observed value 0:6 to 0'7 volt agrees fairly 
with this, regard being paid to the fact that the whole of the 
carbon may not be oxidised into carbon dioxide. 

This ingenious calculation of what a cell of that description 
should do, and the gratifying concordance between the calcu- 
lated and observed results, are unfortunately of the smallest 
possible value, on account of the circumstance that no evidence 
is forthcoming that an oxidation of carbon occurs, still less 
that it takes place in proportion to the output of electrical 
energy. With every wish to accept any valid evidence of 
the direct production of electrical energy by the regulated 
oxidation of carbon under determinate conditions, we fear that 
we must demur altogether to unsupported statements of this 
character. 


THE RELATIONS OF ELECTRICITY TO STEAM AND 
WATER POWER.* 


BY CHARLES E. EMERY, PH.D. 


It is a common inquiry of late, by those who wish, in a general 
way, to keep in step with modern progress— Will electric power be 
cheaper than steam power? No general answer is possible. The cost 
depends upon the conditions obtaining at a particular place, and а 
discussion of the subject can only point out the nature of the 
conditions and illustrate their application by comparatively few 
examples. Steady power is dependent upon some means of storing 
energy. For the steam-engine the best storage is the coal itself. 
One ton of coal utilised through the organism of a steam-engine is 
capable of practically exerting 1,120 н.р. for one hour. One 
ton of water, even if it have a fall of 100ft., would exert no more 
power during such fall than the ton of coal falling through the same 
distance, or about one-tenth of a horse-power for one hour. Storage 
of water for power purposes is therefore only practicable in enormous 
nat reservoirs. As yet, electricity is not a source of power, but 
а means of transmission which enables power to be generated where 
sources are available, and work to be performed where there is 
work to be done, and long transmissions are in general commer- 
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cially desirable wherever transmitted power can be furnished at less. 
cost than an equal power can be developed on the premises. 

The facility of developing power in desired quantities where it is 
wanted has given steam power a great advantage for many loca- 
tions ; but the т improvements in electrical transmission of 
recent years will do much to offset this advantage. It is now 
possible to utilise water power in mountain fastnesses and at con- 
siderable distances from centres of trade and mechanical operations, 
and transmit it where the energy can be utilised. The industry 
has long since passed from the experimental stage, and the applica- 
tion to a particular case is a commercial question to be on an 
estimate as to the cost of the installation in relation to the work to 
be done, rather than the practicability of accomplishing the pur- 
pose electrically. The advance has taken place rapidly, but has, 
nevertheless, been thorough, so that there is no probability that 
there will be any material change in conditions in the future, and 
new applications will, in the main, be practically duplications of 
those y established. This arises from the fact that both of 
the general features of progress stated have about reached the 
limit. Electric machinery is now constructed on a business basis, 
and sold for about the same price per pound of finished material as 
other machinery, the manufacturer depending upon larger sales for 
E instead of higher prices, ad: patents have very much 

ess influence on the result than in former times. The later appa- 
ratus has, moreover, as nearly reached the theoretical limit of 
efficiency as can be desired. 

The principal improvements which have made electrical trans- 
mission practical have been made in the development of methods and 
apparatus which will permit the use of higher electrical pressures or 
K. .F. 's than formerly. Formule based on Ohm's law show that 
a given amount of energy will be transmitted over conductors of a 

iven size to distances proportioned to the squares of the E.M.F.’s. 

hat is, by doubling the E. M.F. the distance may be increased four 
times. For long-distance transmission the copper in the line is one 
of the most important elementa in the cost, and the above con- 
Biderations show that, to secure economy in copper, the voltage 
must be as high as practicable. The electric pressure is limited 
by questions of safety and the use of particular apparatus ; varying 
from about 50 to 127 volts for incandescent lamps, which is doubled, 
so far as transmission is concerned, by the use of the Edison three- 
wire system, in which part of the lamps are supplied at, say, plus 
125 volts, and part at minus 125 volts, while the pressure between 
the outer wires, or about 250 volts, is used for larger electric 
motors. Electric railroads are usually operated at from 500 to 
600 volta, which is about the limiting pressure which can be endured 
by human beings, though sufficient to kill a horse. Arc lamps are, 
however, opera in series, with a difference of potential at ter- 
minals of dynamo of 2,000 to 4,000 volts, so that such circuits are 
extremely dangerous. 

It is assumed that it will not be necessary here to elaborately 
develop elementary details. Most of those present already know 
the difference between direct and alternating current, and realise 
the difficulty of generating direct current with high voltages. We 
will, however, call attention to the fact that alternating current is 
most advantageous for the electric transmission of power ; first, 
from the fact that the current can be generated and utilised with- 
out the use of commutators and brushes, and, second, that alter- 
nating currents of a given pressure may be transformed into cur- 
rents of other pressures, by the use of what are termed trans- 
formers,” without the use of moving parts of any kind. Calling 
the circuit carrying the original current the ‘‘ primary,” and the 
parallel circuit the ‘‘ secondary,” the voltage in the secondary may 
be made any proportion of that in the primary by simply varying 
the number of turns in the coils, but the work done in each will be 
the same, less ordi losses. For instance, 10 amperes at 100 
volts in the primary will, in a secondary containing one-tenth the 
number of turns, vida 100 amperes at 10 volts. This is call 
** step-down " transformation, because the pressure is reduced. If, 
however, the primary contains a fewer number of turns than the 
secondary the pressure in the latter is increased, and it is called 
‘* step-up transformation. It should be noted that alternating 
current can be generated at a comparatively low voltage, or one 
whieh is safe to human life, and causes no difficulty with the 
insulation of the moving parts, and that the energy thus developed 
may, by step-up transformation, be transmitted with lower current 
and higher voltage to a distance where, by means of step-down 
transformers, a large current and low voltage may be obtained for 
lighting and power purposes. 

Alternating-current motors are of several kinds, such as syn- 
chronous motors," very much like, and running in ‘‘step” with, 
the generators—that is, so as to pass the same number of poles in 
the same time—which motors are preferred for large installations. 
With moderate powers, electric transmission is preferably made 
with what are called ** polyphase currents," or several currents, in 
which the phases, or maximum E. M. F. 's, are not coincident. In 
** polyphase motors " of the ‘‘ induction type " the armatures carry 
con@uvters short-circuited on themselves. Tlie action of the alter- 
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nating current in the coils of the magnets is to cause alternating 
magnetism to flow across the armature, thus inducing current in 
the conductors of the armature on the transformer principle, which 
currents are attracted by the field produced, and motion results. 

The eddy currents, produced in a mass of metal subject to 
alternating magnetism, were early investigated by Prof. Elihu 
Thomson ; but the first conception and practical carrying out of 
the idea that these currents—if localised by conductors inserted in 
the iron core of an armature—would be attracted by the magnets 
generating them is, doubtless, due to Tesla, whose inventions on 
this subject are owned by the Westinghouse Company, and form 
one of the elements of value considered in the recent agreement 
between the General Electric and Westinghouse Companies in 
relation to the joint use of patents. It is also possible to pass 
alternating currents in at certain points of the armature of an 
electric generator, and take direct current from the same armature, 
by means of a commutator and brushes, in the same way as from 
an ordinary direct-current machine. Such an apparatus is called a 
“ rotary converter." The application of these various devices for 
long-distance transmission would be, substantially, as follows :— 
If the power were derived originally from a waterfall, the water- 
wheel would preferably be directly connected to an electric gene- 
rator, forming what the speaker hae called a turbine dynamo,” 
to correspond with the term ‘‘ engine dynamo,”’ so frequently used 
to designate apparatus consisting of a steam engine operating 
directly an electric generator. There should bea sufficient number 
of these turbine dynamos to furnish the current with, at least, one 
spare unit, and, where practicable, all the power units in operation 
would deliver to main ‘‘’bus bars," or large electric conductors, in 
the station, and from the same to step-up transformers, which 
would raise the E. M.F. and reduce the current transmitted, thereby 
reducing the amount of copper required for transmitting the energy 
to a distance. For instance, the electric current may originally be 
generated at 2,000 volts, be raised by transformation to 10,000 
volts or upward, at which pressure it may be conveyed many miles 
to points on the high-tension lines, and branched to points where 
the work is to be done, when, through step-down transformers, the 
pressure would be reduced to suit such work. For instance, one 
bank of transformers could reduce the alternating current to about 
350 volts effective pressure, or about 500 maximum, and the current 
be transmuted by means of a rotary converter into direct currrent 
at 500 to 550 volts, and employed to operate electric railroads, the 
rotary transformer taking the place in the local station of the 
boilers, engines and generators required for operation by steam. 

In another case step-down transformers would be employed to 
reduce the pressure to 2,000 volts—for instance, on entering a city 
aud a local distribution circuit would be established at this pres- 
sure, which in turn would supply transformers at different parts of 
the city ; for instance, in a building where considerable power is 
required, or at one point in a block where there are a large number 
of small consumers, the reduction for power purposes being gene- 
rally to 500 volts, or to suit the motors employed, and for lighting 
purposes to 60 or 100 volts to suit the lamps installed. Synchronous 
motors could be operated at the full pressure of 2,000 volts from 
the distribution lines. At other points local stations would be esta- 
blished to supply three-wire city distribution. In other cases arc 
lights would be supplied from the high-tension current, the circuit 
for several lamps being supplied from one transformer; but in 
many cases a small transformer would be provided for each light. 
Cut-outs would, of course, be located in all the branches, and, in a 
low-tension system for local distribution, regulators would be placed 
to maintain a uniform voltage on each of the circuits. 

The cost of steam power depends upon the fuel consumed, the 
cost of the labour, supplies and repairs, together with interest on 
the investment and a contribution to a sinking fund, which will 
renew the plant in 20 to 25 years. The cost of fuel depends upon 
the kind of engine, which varies the quantity of water which must 
be evaporated into steam in order to supply such engine ; also 
upon the kind of boiler, which varies the amount of water which 
will be evaporated per pound of fuel. There are so many conditions 
affecting the problem that separate calculations must be made for 
each case, or the probable result be inferred by consulting a number 
of large tables formed by progressively varying some one or more 
of the important conditions. *“ 

At this time we can only present briefly the calculations required 
for a single case. Let it be supposed that 250 н.р. is to be 
delivered from a compound condensing engine to a jack shaft at 
higher speed. We assume that the friction of the apparatus as a 
whole will be 10 per cent., so that the mechanical efficiency is 90 
per cent. All calculations are based on the indicated horse-power, 
or that measured by the indicator in the cylinder of the engine. 
Such indicated horse-power must, therefore, be 1 -- 0:9, or 1'111 
times the net horse-power. We assume that the engine requires 
l8lb. of water per indicated horse-power per hour, and that the 


* See tables of the writer in Trans. Am, Soc. C. E., Vol. III., p. 425, 
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boiler will evaporate regularly 83lb. of water per pound of coal. 
The former quantity is larger than that shown by some experimental 
resulta, but all that can be depended upon in regular work for vari- 
able power. The quantity last named is smaller than that obtained 
experimentally, but fully as high as can be secured under average 
conditions. Gn this basis it will be found that, with coal at $3 per 
ton of 2,240]b., the cost of coal per net horse-power per hour will 
be 0:3465 cent. In manufacturing neighbourhoods the cost per 
net horse-power hour for labour will be 0:17 cent, and from obser- 
vation it is known that supplies and ordinary repairs will cost 
approximately 0:09 cent. If we allow for sinking fund, taxes and 
insurance 5 per cent. of the total cost of the apparatus, and also 
D per cent. for interest on the money invested, the cost per net 
horse-power per hour for this item will be about 0:2078 cent. The 
total cost per net horse-power per hour for coal, labour and 
supplies will, therefore, on this basis be 0:607 cent, and with fixed 
charges for interest, &c., added, be 0:815 cent, or for a year of 
3,080 hours, $25.18. Similarly proceeding for an ordinary non- 
condensing engine of 10 H. ., for which the whole of one man's 
time would not be required, the cost of the power will be found to 
be much larger, or about 2 45 cents per net horse-power per hour, 
or $75.46 for a year of 3,080 hours. ith triple-compound engines, 
with units of not less than 500 B. P., and very careful attention, the 
wer can be obtained at the rate of 0'7 cent per horse-power per 
our, or $21.38 per year of 3,080 hours. For every hour in the 
year the prices for the 10 н.р. and 500 н.р. engines will become 
$215 and $61 per net horse-power per year respectively. 

In ordinary practice, and particularly with variable power like 
that required for electric lighting and power purposes, the cost 
with compound condensing engines, which are the best available 
for such a purpose, will be practieally 1 cent per horse-power per 
hour, or 1 horse-power hour as it is called, or $30.80 per year for 
1 H. p. continued for 10 hours per day and 308 working days in the 
year. At this rate, if 1 H.P. were operated throughout the entire 
усаг. or 8,760 hours, such horse-power would cost $87.60 per year. 

f, however, the power were variable, the yearly cost would be 
made up from the sum of the horse-power hours. It is found in 
practice that, by summing together the horse-power hours de- 
veloped in ordinary electric lighting and power plants, the sum is 
in general not greater than if the maximum power were operated 
during 10 hours per day for 308 working days, or, say, 3,080 hours 
per year. In this case each average horse-power would cost $87.60 
per year, and each maximum horse-power $30.80 per year ; but 
the average horse-power would be to the maximum horse-power as 
3,080 to 8,760, so the total cost for the year of the entire power 
used would be the same as if the maximum power were employed 
for the shorter time, or the same as for what is called 10-hour 
power. We shall have occasion to refer to this point more at 
length in connection with the charges for water power. 

The cost of a water power on streams reasonably free from ice 
and floating obstructions is due principally to the interest on the 
capital invested. Where the work is on a large scale, money can 
generally be raised for 5 per cent., and in making the calculations 
it is customary to include, iu addition to this, 2} per cent. for а 
sinking fund, 13 per cent. for repairs, 1 per cent. for taxes and 
incidentals, or a total of 10 per cent. on the cost, with about 75 
cents per horse-power for attendance, oil, &c. On this basis water 
power has been developed at a number of pointe in different parts 
of the country at a total cost corresponding to an annual charge of 
$8 to $12 per horse-power year. On the contrary, the water power 
on the Merrimac, calculated on the same basis, has apparently cost 
about $30 per horse-power per year, or practically the same as 
steam power ; but this cost includes certain rentals, which are in 
the main returned to the owners through the water power com- 
pany, which is itself owned by the mills, for which reason—and 
the fact that the real estate investments have been very remunera- 
tive—the actual cost of the power is considerably less than the 
apparent oost. It is, however, a fact that cotton mills can be 
operated profitably by steam power without water power, as shown 
by the oonsiderable number of mills at Fall River and New Bedford, 
Mass, and elsewhere. 

This preliminary discussion of the available facts will be of 
assistance in an examination of the outlook for companies incor- 

rated to develop water power and distribute the same electrically. 

he desirability of employing electricity for transmission to a dis- 
tance is evident ; but the decision of a number of eminent experts, 
in relation to the enormous developments of power proposed by 
the Cataract Construction Company at Niagara Falls, was that it 
was cheaper to distribute power locally by means of electricity than 
by the use of ordinary mechanical methods, and that the transmis- 
gion of power to & distance could be part of the same system. In 
carrying out these views, units of 5,000 н.р. were adopted, each 
consisting of an electric generator and a direct-connected turbine 
of sufficient size to operate the same. The cost of the work at 

Niagara Falls is not known to the speaker ; but, continuing the 
discussion on general principles, it may be stated that, when the 
electric distribution of a very large power is undertaken, there are 
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numerous distinctive features which reduce the cost. Work done 
on a large scale is cheaper as a general rule, and, moreover, the 
system of massing a number of large power units in one location 
makes it possible to do the work with one head-race, one tail-race, 
and one series of wheel pits arranged in a single building. Under 
these conditions it is thought that the hydraulic development for 
80,000 н.р. to 100,000 н.р. —о include head-and-tail races, head- 

tes, wheel pits, wheels and mechanical means of transmission 
са the wheels to the dynamos, together with necessary buildings, 
water rights, promotion expenses and the land needed for the work, 
independent of investment in extra property—should not cost more 
tban $30 per gross horse-power, or 942.75 per net horse- power 
delivered. It is probable, however, that, to secure capital for such 
an enterprise, the original cost, represented by the securities 
issued, would be considerably greater than that stated. More- 
over, it would not be practicable to develop at once the whole of 
such an enormous power, though the principal portion of the 
expense would necessarily be incurred at the outset. These con- 
siderations might raise the cost of a plant to $80 per net horse- 
power delivered. 


At present prices it is considered that the cost of local electrical 
transmission will not exceed $40 per net horse-power. The total 
cost of plant would then, on this basis, be $120 per horse-power, 
and, allowing interest and fixed expenses as before, and $1.50 per 
horse-power for running expenses, would make the yearly cost 
$13.50 per horse-power. With the cost price as low as this, the 
power company might afford to sell at a profit power for $15 to $18 
per year per net maximum horse-power, and the advantages to 
consumers would be very apparent, compared with twenty-four- 
hour steam power, every hour in the year, for $61 to $88 per horse- 
power ; or even ten-hour working day steam power at $30.80; or 
for coal at $1.50 per ton, say $25 per horse-power per year. 

Long-distance transmission in large units differs only from local 
transmission in requiring the employment of longer electrical lines 
and the use of step-up and step-down transformers previously 
referred to. The double set of transformers in large units will 
only oost about $11 per horse-power, and for a transmission of 20 
miles at 10,000 volts, the copper in the line will cost about $21.50 

horse-power. The total cost of the hydraulic and electrical 
Jevelo ment should not exceed 8150 per horse-power delivered; 
so, calling the cost of attendance $2.50 per horse-power, and 
deducting the interest and fixed charges as before, the yearly cost 
would be only $17.50 per horse-power. Promotion expenses, the 
interest accumulating on bonds during construction, and other 
expenses incident to financing a large operation of this kind, would 
probably increase the cost greatly ; still it would appear that the 
transmitted power might be sold for 820 or, at least, $25 per net 
horse-power in large units along the high-tension lines, which 
would still show an advantage over steam power developed with 
coal at $3 per ton, and at the worst, would stand on an equal foot- 
ing with 10-hour steam power developed in large units with coal at 
$1.50 per ton, as above stated. 

Everything considered, it may be assumed that prices will be 
adjusted so as to make it advantageous for large consumers to use 
the power, aud for high-tension lines to be run to their premises 
for that purpose. In а large city, however, it is not practicable to 
run high-tension lines except underground, and in connection with 
lines at lower tension, so that the distribution becomes complicated, 
and, without great care, quite dangerous. Two methods of distri- 
bution would be practicable—one to reach the power-houses of 
companies already installed and utilise their lines; the other to 
transmit the power locally through lines at lower tensions, though 
much higher than have been employed until quite recently. For 
instance, the 10,000 or 20,000 volts used for transmission could be 
transformed down to 2,000 volts, and these lines distributed to 
various points in a manner already described, to furnish current 
through other transformers for power and lighting purposes. If 
such distribution be attempted through companies already installed, 
as first assumed, their plants have already cost several times as 
much as we have estimated for the entire transmission plant, and 
interest and dividends must be paid on the whole capital invested ; 
consequently, a saving of $5 or even $10 per horse-power would not 
be so large a proportion of the necessary total cost, including 
interest, as to make agreat difference in the charges to small con- 
sumers. The attempt to establish a new distribution in a city 
already containing local companies for the same purpose, would 
necessarily meet with opposition, and, if forced through, the cost 
of making the distribution in the most economical way would be so 
serious that power in small quantities would still be so expensive 
that a very large use could not be predicted, in competition with 
10-hour steam power where coal is less than $3 per ton. 

It is improper to calculate that all the power available can be 
sold at the prices now charged by the electric lighting companies, 
or for from 4 to 6 cents per horse-power hour instead of 1 cent 
for large engines and 23 cents for small ones previously mentioned. 
Such companies necesearily charge large prices, principally on 
account of the large amount of capital invested and large operating 
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expenses independent of the cost of coal, and such prices are 
advantageous to small consumers from the fact that the power 
supplied is convenient, always available on demand, and costs 
nothing during periods of disuse. It is true that the uses of power 
are greatly extending in the larger cities, even at these prioes ; but 
the applications are generally in very small unita, and the whole 
output for this purpose is very limited compared to the total amount 
of power used in the city, the majority of which cannot be reached 
without reducing prices nearly as low in some cases, and in others 
lower than the same work can be done by the steam engine. In 
making the comparison the use of the steam plant, and particular] 

of exhaust steam in winter for heating purposes, must be Considered. 

These remarks apply principally to ten-hour working-day power, 
or variable power for which the mean is a moderate fraction of the 
maximum. For steady power during 24 hours the regular local 
companies could afford to make large reductions, ard a special 

wer branch of an electric transmission company give very satis- 
factory prices, for the reason that the number of hours’ service 
does not increase the cost of water power, whereas the cost of steam 
power is practically proportioned to the number of hours it is used. 
Even, however, if the transmission company obtained prices approxi- 
mately as high as are now charged by the electric light companies 
for very small powers, and made rates which appeared reasonable 
for 24-hour power, it would still be unable to give satisfactory 
prices to the large amount of 10-hour power, which goes so far in 
making up the aggregate, for the reason ihat it costs the trans- 
mission company practically as much foc 10-hour power as for 24, 
and charges must be made on that basis ; that is, the transmission 
company could not reduce its price in proportion to the number of 
hours used, or sufficiently to compete with steam power where coal 
is less than, say, $3 per ton. The same would be true for variable 

wer continued through 24 hours when the average power is muc 
ower than the maximum. 

If the average powers during each hour be suinmed for the entire 
year, the horse-power hours for that time will, in most cases, 
found not greater than if the maximum power were continued for 
10 hours per day during the working days in the year, as has 
already been stated. It follows, therefore, that the cost of the 
3,080 H. P. hours, or for each horse-power per year, would, at 
1 cent per horse-power hour, be only $30.80 per year, and, there- 
fore, the charge for water-power, although available every hour of 
the year, must be sufficiently less than $30.80 per year to warrant 
the change. 

It is interesting to note that these facts have been put in an 
entirely different shape by publishing only the cost of average 
power, when the charges for transmitted water power must neces- 
sarily be based on the maximum power. If the total cost of 
variable power be divided by the average horse-power throughout 
the year, the cost for each average horse-power will necessarily be 
very much greater than for each maximum horse-power, for the 
reason that the average horse-power is much less than the maximum 
power, and the prices of the two must be inversely proportional to 
each other, though the total cost remains the same. As stated, the 
cost of 1 H.». for 308 days of 10 hours each, at 1 cent per horse- 
power hour, is $30.80, and if the power were continued for every 
hour in the year it would be $87.60. The larger amount is 2:844 
times the smaller, and the smaller 35:2 per cent. of the larger. 
For variable power with the average 35 2 per cent. of the maximum, 
the cost of each average horse-power would be 2:844 times as much 
as for each maximum horse-power, or $87.60 per horse-power per. 
year; but, on the other hand, the maximum horse-power, which is 
2-844 times the average, would only cost for each horse-power 352 
per cent. of the average horse-power, or $30.80 per year; so the. 
total cost per year, found by multiplying the lower power by the 

igher price, or the higher power by the lower price, will be 
exactly the same. 

In the published account previously referred to, only the vory 
high prices based on the average horse-power per year are given, 
or those which correspond to the $87.60 in above illustration ; 
whereas, the lower prices are the ones applicable, corresponding to 
$30.80 in the illustration given. "The ratio of the average to the 
maximum power, or 35:2 per cent. in the above case, is called the 
“© power factor." If such power factor were only 20 per cent., the 
cost of the average power would be five times as great as that of 
the equivalent maximum power; but as there would be only 20 per 
cent. as much power to pay for at the higher rate, the cost would 
necessarily be the same as if the maximum power were continued 
one-fifth of the time, and the cost of steam power would evidently 
be only one-fifth of the cost of that continued for every hour in the 
year. The price of water-power must evidently be low enough to 
meet this cost, though actually available five times as many hours 
in the year.* 


* The calculations above presented are well illustrated by a contract 
recently made by the Cataract Construction Company with the Buffalo 
Street Railway Co. (See Elec. Ап у. of New York, Aug. 5, 1896, p. 155.) The 
railway company is to be furnished with 1,000 H. P. day and night for $40 per 
horse-power per year, and apparently pays $45 per horse-power for appa- 
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It may be necessary for a power transmission company to sell 
electric power by meter, but in such case the charge must be 
increased in the proportion above indicated, or 2:844 times in one 
illustration and five times in the other, making the result the same 
as if the maximum power were charged for. It is true that on 
electric light circuits it has been found that the plant need not be 
inoreased in as great a proportion as the increase in rated power of 
motors installed, for the reason that all are not operating at maxi- 
mum power at the same time, so it would be possible for a power 
transmission company to make allowance for this in fixing prices. 
With the larger demands for variable power this could not take 
place. For instance, in the afternoon of a dark day the electric 
lighting plants and the electric railroad plants would both demand 
practically maximum power at about the same time. Moreover, 
the power factor of 35°2 per cent. is about that found in practice 
with large motor loads, as determined by the electrical output, so 
that the low average power of a large number of motors is already 
included. Consequently, with this power factor the hydraulic 
generating and transmitting plants must be 2'8 times as large as 
would be required for average power, and the interest on the cost, 
which principally regulates the charges, be increased accordingly. 
With steam plants there is not so great a discrepancy, for the reason 
vnat the whole apparatus can be forced above capacity for a short 
time during the peak of the load, whereas the.capacity of a water- 
power plant can only be increased by increasing the capacity of the 
wheels, aud, consequently, of the whole hydraulic plant. 

In conclusion, it may be stated that the investigation shows :— 

l. That & very large water power may be developed, aud the 
power transmitted locally with advantage, in competition with 
Steam power, even where fuel is cheap, if the cost of construction 
be kept within reasonable limits. 

2. That transmission of power 20 miles from a waterfall is prac- 
ticable, even in competition with steam power from cheap fuel, if 
the power is utilised for 24 hours, or in large units, or delivered at 
high tension on the premises of the manufactory and distributed 
under conditions less exacting than those which obtain in a large 
city. 

3. That when fuel is $3 per ton or over, electric transmission is 
very generally applicable. 

The lecture was illustrated with a large number of lantern slides, 
showing the distinguishing features of electrical transmission instal- 
lations in different parts of the country. The speaker stated that 
the business was advancing with rapid strides, and that the future 
growth was very promising. 

The speaker continued : It is considered impossible within rea- 
sonable compass to even give a list of the principal plants of this 
kind, but brief references will be made to a few of the same for the 
purposes of illustration. 

The possibility of electric transmission of power was foreseen by 
very many parties in different parts of the world, and some com- 

aratively unimportant applications were made from time to time; 

ut an historical work would be necessary to give the same proper 
credit. The growth of the business as a commercial industry prac- 
tically began with the Electrical Exposition at Frankfort, in 1891, 
where electric energy was transmitted from 4 waterfall at Lauffen, 
108 miles away. The cost of this particular plant was so great 
that the power developed at Frankfort really cost some four to fivé 
times as much as it could have been developed for with steam 
machinery on the spot ; but the installation settled a large number 
of doubtful questions and warranted the application of such trans- 
missions in evidently favourable locations, thereby bringing about 
a reduction in the cost of apparatus and opening a wide field for 
such enterprises. 

The Westinghouse Electric and Manufacturing Company are 
understood to have installed the first commercial long-distance 


transmission in America, and this firm has carried out works of the 


largest magnitude that have been undertaken in any part of the 
world, as instanced by the 5,000 H. P. biphase alternating generators 
at Niagara Falls. The (General Electric Company has probably 
been doing the greater volume of business during the last few 
years. The Westinghouse Company, about the year 1890, or 
before the Frankfort Exhibition, arranged to light the city of Port- 
land, Ore., by power generated at the falls of the Willamette 
River, at Oregon City, 14 miles distant. The fall is about 40ft. 


ratus, 10 per cent. of which, on basis stated in text, makes the total cost 
$44.50 per horse-power per year. If 1,000 н.р. of steam is actually used 
every hour in the year, it would cost, at 1 cent per horse-power hour, as 
stated in text, $87.60 per horse-power per year, so the railroad company 
has made a good bargain even if 1,000 n.r. is not used all the time. Addi- 
tional power is to be furnished for $36 per horse-power, equivalent to 
$40.60, with fixed charges added as above. The load of the railroad, less 
1,000 n.r. must show a very low power factor; but if it be as high as 
$5'2 per cent., this represents, as explained in text, a cost for steam-power 
of only $30.80 per year per maximum horse-power, showing, as stated in 
the Paper and emphasised in the conclusion of the first part, that 24-hour 
power can be furnished advantageous'y by transmitted power, but that 
questions arise for 10-hour power or variable power of an equivalent num- 
ber of horse-power hours. 


Victor wheels of 300 H. P., through intermediate shafting, operate 
two alternating-current dynamos. The current generated at 4,000 
volte is received in Portland at 3,300 volts, and reduced by trans- 
formers to 1,100 volts for distribution through the city to ordinary 
transformers, by which it is reduced to 50 to 100 volts. Another 
early plant installed by the Westinghouse Company was at Tel- 
luride, Col, where power is furnished the Gold King Mill from a 
waterfall nearly three miles distant, but on the other side of a 
mountain 2, 500ft. high. In this case a Pelton wheel, receiving 
water through a 2ft. steel pipe, under a head of 320ft., drives an 
alternating-current generator, which in turn operates an alternating- 
current synchronous motor of 100 н.р. at the mill. The pressure 
is 3,000 volts. The Westinghouse Company has also a single- 
phase transmission plant in the mountains at Bodie, Cal., where 
the ruling price of wood has been $10 per cord for years. Saffi- 
cient water is obtained from Green Creek, on the north slope of 
one of the spurs of the Sierra Nevadas, to operate, at a head of 
36bft., four 21in. Pelton water-wheels. The transmission is made 
at 3,030 volts, without transformers, to a distance of 123 miles. At 
present only one 120-kilowatt synchronous motor has been installed. 


The same company has an interesting plant at Pomona, Cal. 
It consists of a Pelton water-power plant and a Westinghouse 
single-phase alternating-current transmission plant, in which the 
generators supply current to step-up transformers, raising the 
pressure to 10,000 volts, and transmitting current on separate cir- 
cuits to Pomona, 132 miles distant, and San Bernardino, 281 miles 
distant, where the pressure is reduced by transformers to 1,000 
volts for local transmission, and finally to lower pressures to supply 
incandescent lamps. The water is supplied through a pipe 30in. 
in diameter and about 2,000ft. long, which has sufficient capacity 
for 1,882 H. p. at 390ft. ahead, and only about one-third of the 
power being at present required. The efliciency of this transmis- 
sion is over 75 per cent., and, experimentally, the two lines have 
been connected so as to make a circuit 85 miles in length, corres- 
ponding to a distance of transmission of 424 miles, which distance 
is greater than has yet been covered by any transmission since the 
Frankfort experiments. The efficiency over this long line proved 
to be over 60 per cent. 

One of the earlier installations of the General Electric Company 
was at Taftsville, Conn., where the Ponemah Mills are driven 
electrically by power from water-wheels at Baltic, 44 miles distant. 
The electric plant consists of two 250-kilowatt three-phase gene- 
rators, and two 250-kilowatt synchronous motors, wound for 2,000 
volts. At Columbia, S.C., there is a local electrical transmission 
plant, the turbines and generators being situated in a gorge and 
the mill on a bank near by. Victor turbines connect directly, 
through horizontal shafts, to two 500-kilowatt General Electric 
three-phase generators, which, on account of thelow head of water, 
are built to operate at a speed of 108 revolutions per minute, and, 
consequently, are of colossal size, each weighing 10, 000lb., witharma- 
tures 10ft. in diameter. In the mill there are 16 induction motors 
of 65 H. P. each, severally hung from the ceiling, and driving separate 
sections of line shafting. The speed of the motors is 535 revolutions 
per minute. The General Electric Company has erected a trans- 
mission plant at Lowell, where three-phase generators, operated 
by water power, furnish alternating current to sub-stations nine 
and fifteen miles from the power-house, from which direct current 
is delivered to operate the railway system between Lowell and 
Nashua. The transmission is at 5,500 volts, which in the sub- 
stations is reduced in potential by transformers, and supplied as 
direct current to the trolley lines at 550 volts through rotary con- 
verters. The same company has installed, at Portland, Ore., 
three 450-kilowatt three-phase generators, with armatures mounted 
on vertical shafts, each of which can be connected directly to a 
turbine operating the same at 200 revolutions per minute. These 
turbines can, however, be disconnected and larger ones connected 
by belt during high water, when the head is greatly decreased. 
Current is generated at 6,000 volts, which is transmitted the whole 
distance, and at a local station at Portsmouth is, in part, trans- 
formed down and used to operate two 400-kilowatt rotary 
converters; which furnish current at 500 volts for operating street 
railways. Light is also furnished and motors operated on the 
Edison four-wire system. 

The General Electric Company has also made a very interesting 
adaptation of three-phase transmission to operate the Silver Lake 
group of mines, lying about four miles south-east of Silverton, Col., 
at an elevation of 12,300ft. above the sea. The mill was formerly 
operated by steam power, coal being brought by a zigzag track up 
the mountains, and, by the time it reached the furnace, cost $8.75 
per ton. The plant is now operated by water power brought from 
the Animas River, above Silverton, by a 3ft. by 4ft. flume, 9, 750ft. 
in length, which carries 2,350 cubic ft. of water per minute. The 
head of water is about 180ft., which is used to operate two double- 
nozzle Pelton water-wheels, 4ft. in diameter, in a small building in 
the valley below. The conductors are No. 3 B. and S. bare copper 
wires, supported on a pole line extended up the mountain passes 
for three miles through the rugged country, spanning at one point 


THE ELECTRICIAN, OCTOBER 30, 1896. 


13 


а distance of 275ft. across a chasm. The transmission is made at a 
pressure of 2,500 volts. About three times as much power is now 
available as when the steam engine was employed, so that the 
change has been a great improvement in efficiency and economy. 


A notable transmission system has recently been completed to 
supply light and power at Sacramento from Folsom, on the Ameri- 
can River, 24 miles distant. The State, mostly with prison labour, 
developed the water power, the water being first used for power 

urposes in co-operation with the Sacramento Electric Light and 

ower Company, and then for irrigation. There is a massive dam 
of granite, 650ft. long, 89ft. high in the centre, 87ft. wide at the 
base, and 25ft. wide at the crest, with flash-boards 6ft. high, which, 
at high water, can be lowered in a recess in the crest of the dam, 
and raised when desired by hydraulic pistons. The water is con- 
ducted in a canal two miles long to the power-house, where a fall of 
55ft. is available. There will be installed four pairs of wheels of 
the McCormick horizontal shaft turbine type, each pair of 1,260 n. P. 
at 300 revolutions. Four General Electric three-phase 750-kilo- 
watt generators are operated at 800 volts, which is raised to 11,000 
volts through step-up transformers, each of 265 kilowatts capacity. 
The sub-station is centrally located in the city of Sacramento, and 
contains step-down transformers, and 1,000 н.р. in three syn- 
chronous motora. These motors drive arc lighting and railway 
machinery. The power is distributed through the city by a low- 
tension three-phase four-wire Edison feeder and main system, the 
potential regulators being located in the sub-station. Street cars 
a ey have been operated by transmitted power since July 
14, 1895. 

The Niagara Falls hydraulic and electric plant, with which Dr. 
Coleman Sellers has been so prominently connected, is notably much 
the largest tbat has yet been undertaken, it having been decided, as 
previously stated, to use the entire power developed for the genera- 
tion of electric current, and operate all local manufactories, as well 
as those at & distance, by electric transmission. The arrangement is 
distinctive, as the water, instead of being conducted in a canal to a 
power-house and discharged at a low level directly, is received by 
Ме turbines in a deep pit about а mile back of the Falls, and dis- 
charged through a tail-race tunnel extended northward under the 
village of Niagara Falls, and coming out of the bluff near the lower 
water level. Each unit is 5,000 H. P., or larger than either of the 
entire plants previously referred to. It is intended to instal ten 
such units in the first wheel pit, though the tunnel has sufficient 
capacity for about 100,000 H. F. The head utilised is about 140ft. 


The turbines were designed by Messrs. Faesch and Picard, of 
Geneva, Switzerland, and built by I. P. Morris and Co., Philadel- 
phia. They operate at 250 revolutions per minute. The governor 
was designed by the same parties. The turbines are necessarily 
near the bottom of the pit, and are connected with the head-race by 
steel penstocks. The generators are at the ground level, and are 
connected directly with the turbines by steel shafts made up of 
tubes 38in. in diameter, reduced to 1lin. solid shafts at the journals. 
To secure regulation, a heavy flywheel is necessary to give the 

overnor time to act. A separate flywheel was made unnecessary 
y the suggestion of Mr. Forbes, the consulting engineer, of Eng- 
land, that the fields of the generators be made to revolve instead 
of the armatures. The generators were designed and constructed 
by the Westinghouse Electric and Manufacturing Company. The 
revolving field consists of a heavy steel ring, 11ft. 6in. in diameter, 
with internal pole pieces and bobbins, connected by means of an 
upper disc with the shaft which extends through and above the 
stationary armature. The generators deliver biphase alternating 
current at 2,000 volta, with a periodicity of 26 cycles per second. 
The total weight of the revolving parts is 152,0001b., of which 
about 79,0001Ь. are included in the revolving field above referred 
to. This enormous weight is practically balanced by the water- 
puo the remainder being supported in an ordinary collar thrust 
ing. Twin turbines are employed. The lower disc of the case 
carries interior guides for the lower turbine, which latter is sup- 
ported outside the guides by a revolving disc below, receiving no 
pressure, while the upper stationary disc for supporting the guid«s 
for the upper turbine is perforated and permits the water-pressure 
to reach the under side of the revolving disc carrying such turbine 
outside the guides. In this way the greater part of the load, and, 
at times, the whole of it, is water-borne, and the thrust bearing: 
only receive the residual up or down strain. The gates are ring- 
shaped, and are moved up and down outside the discharge open- 
ings of the wheels by the governor, an arrangement, not used or 
favoured by turbine manufacturers in this country, though appa- 
rently operating satisfactorily in this case. Water for power is 
supplied through two wheels of 1,100 H. P. each to the Niagara 
Falls Paper Company and discharged into the tunnel. About 
2,000 R. T. is being electrically supplied to the Pittsburg Reduction 
Company, and used in the manufacture of aluminium, the biphase 
alternating current being transformed in four large rotary con- 
verters to direct current. The uses of power in this catablishment 
is to be greatly increased. About 1,000 n.r. is supplied tu the 
Carborundum Company, which manufactures an abrading material 


used as a substitute for emery. This process being a heating one, 
the alternating current is employed directly, being simply reduced 
in pressure by a special regulator and static transformer to between 
100 and 200 volts. About 1,500 н.р. is also being furnished 
through rotary converters for the operation of electric railroads, and 
it is understood that other applications will soon be made. It is 
also anticipated that large power will be transmitted to Buffalo for 
various uses in that city. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, October 30th. 
INTERNATIONAL SUBMARINE-TELEGRAPH MEMORIAL. 


3 p.m. Meeting of Executive Committee in Room 186, 
Winchester House, Old Broad-street, E.C. 


PHY8ICAL SOCIETY. 

5 p.m. Special General Meeting in the rooms of the 
Chemical Society, Burlington House, to be followed by 
an Ordinary Meeting, when the following Papers will be 
read: (1) A Satisfactory Method of Measuring Electro- 
lytic Conductivity by Means of Continuous Currents,” 
by Prof. W. Stroud and Mr. J. B. Henderson. (2) “A 
Telemetrical Spherometer and Focometer," by Prof. W, 
Stroud. (3) An Experimental Exhibition, by R. Apple- 
ага. 

' ErLECTRO-HARMONIC SOCIETY. 

8 pam. Smoking Concert in the Banquet Room of the St. 

Jaines’ Hall Restaurant. 


SATURDAY, October 31st. 
INSTITUTION OF JUNIOR ENGINEERS. 
3 p.m. Visit to Hotel Cecil to inspect its electric lighting 
and other engineering features. 


MONDAY, November 2nd. 
SocigTY OF CHEMICAL INDUSTRY. 
8 p.m. Meeting at Burlington House. Papers to be rend: 
(1) * The Production of Inoculating Materials for use in 
Agriculture (Nitragin), by Dr. J. A. Voelcker ; (2) 
“The Smelting and Refining of Cyanide Bullion,” by A. 
Caldecott. 


TUESDAY, November 3rd. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Presidential Address by Mr. J. 
Wolfe Barry, F.R.S., to be followed by the presentation 
of Medals for the Session of 1895-6. 


WEDNESDAY, November 4th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

7.30 p.m. Ordinary General Meeting at 25, Great George- 
street, Westminster. Papers to be read and discussed : 
(1) Research Committee on the Value of the Steam- 
Jacket ; Experiment on a Locomotive Engine,” by Prof, 
T. Hudson-Beare and Mr. Bryan Donkin ; (2) “ Trans- 
mission of Heat from Surface Condensation through 
Metal Cylinders,” by Lieut.-Col. English and Mr. Bryan 
Donkin. 


THURSDAY, November 5th. 
INSTITUTION OF MECHANICAL ENGINEERS, 
7.30 p.m. Ordinary Meeting at 25, Great George-street, 
Westminster. Paper to be read: “ Breakdowns of 
Stationary Steam Engines, by Michael Longi idge. 


FRIDAY, November 6th. | 

INSTITUTION OF JUNIOR ENGINEERS. 

S p.m. Meeting at the Westminster Palace Hotel. 
dential Address by Mr. A. R. Binnie. 


Presi- 


*,* Particulara of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Thursday, 6 p.m. 


—————— € 

A German Overhead Railway.—An overhead railway in- 
tended both for goods and passenger traffüc has just been 
opened. It connects the Bavarian watering place of Worishofen 
with Türkheim. The Elektrotechnische Zeitschrift gives the 
following particulars. The railway was previously tested by 
running trains according to the prescribed time table during a 
whole day, the trains being much heavier than will be the case 
during the actual working. Each motor-car had to draw at 
full speed two trucks, each loaded with ten tons. ‘The motor- 
cars are each provided with two motors. Each car has two com- 
partments, for first and third class passengers. The whole 
equipment was carried out by the firm of Naglo Bros. of Berlin. 
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W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. y 
large e N 198. 6d. net, post free, 188. DEM m o парова, Ba; 
"THE CIAN” PRIMERS. In T Vol 
paper covers, 2s., post free, 28. 9d., each; eng cloth, 9s ^ ыр 
Уя. 9d. each. Single Primers, 3d., post free, id. Abroad а extra. i 
THE WORK „ By Dr. O. J. Lopaz. Price 2s. 6d. 
A DIGEST OF E LAW OF ELECT TRA 
By A. C. CURTIS-HAYWARD, B.A. Price > 100 : epe оа 
THE MANUFACTURE OF ELECTRIC LIGHT CARB Prac 
Guide to the Establishment of a Carbon Manna Pra] h i co 
THE STEAM ENGINE INDICATOR AN 
Edited by W. W. BEAUMONT. Price 3s. 6d., би Sd ICATOR DIAGRAMS, 
MOTIVE POWER AND GEARING. By E. TRzMLETT ÜARTER. [Nearly ready 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
APHAEL Ti : 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. p rci 


THE ELECTRIC ARC. By Mrs. HERTHA AYBTON. з 5 


FULL CATALOGUE PQST FHEE ON APPLICATION. 


J 


SPECIAL NOTICE. 


Last week's number of “ The Electrician " completed Volume XXXVII. 
With this week's number is issued (Gratis) the Index to the Volume. 


Complaints of non-receipt should be promptly made to the Publisher. 


— ——— — — — 


NOW READ T. — Vol. XXXVII. of Tue ELECTRICIAN," bound in 
strong cloth. Price 178. 6d., post free 188. 6d. Also ready, Cases for 
binding. Price 28., by post 28. 3d. 


—— — — ͤ ——— . ädômvkeX—..... ——.—....—..—..—..— ——ꝛ—8 Zn 


THE FIRE INSURANCE OF ELECTRIC SUPPLY 
WORKS. 


The large increase in the rates of fire insurance premiums 
recently adopted by the tariff companies on all policies for 
Electric Supply Works has caused not a little surprise and 
indignation. On searching the records of fires which have 
occurred in Electric Supply Works it is not easy to find the 
justification for this augmentation of the burdens laid upon 
the shoulders of those engaged in the none too easy task of 
selling electrical energy at a profit. It must be remembered 
that modern methods of erecting works and appliances are 
the result of a progress spread over many years, and the small 
percentage of serious disasters has been confined to works 
fitted up during the pioneering days when wood was regarded 
as the safest insulator. Surveyors of the Fire Offices are now 
not only experts in fire risks, but possess considerable know- 
ledge of the technical details of Electric Supply Works. 
They frequently recommend alterations in fixtures or improve- 
ments in construction which may reduce fire risks; but, no 
matter what the cost of these alterations may be, the premium 
is-not reduced—occasionally it is even increased. Works 
recently fitted up with every improvement in design and con- 
struction, so as to render a serious fire absolutely impossible, 
are compelled to pay excessive premiums even on the full 
value of buildings and every item of plant. In vain are 
enormous sums expended on imposing-looking Clapham 
Junction-like ‘switchboards of enamelled slate or marble, 
secured on iron framing, or built in walls surrounded 
neither by wood nor any other inflammable material; the 
floor may be of stone or cement, free from culverts or 
conduits for mains, which may all be enclosed in iron pipes; 
the roof may be constructed with iron principals and 
purlins, and with neither roofing felt nor timber of any kind ; 
—all these precautions have been taken, yet nothing can save 
the insured from the exorbitant charges of the Fire Offices. 
The Committee of the Fire Offices is, in fact, all powerful, and 
it is difficult to believe that the Offices are in any way 
influenced by the reports of the surveyors, since these gentle- 
men cannot possibly be ignorant of the value of their own 
improvements. The Electrical Industry has good cause for 
complaint. Yearsof hard work have resulted in the successful 
utilisation of capital ; and it seems strange that the industry 
which has removed gas, paraffin lamps, and candles, from a 
large percentage of houses insured, should now be the sport 
of those who might reasonably be expected to givo it every 
encouragement. 

Fire risks in modern electrical works probably have not 
been fully considered, but have been arbitrarily assumed to 
be hazardous and dangerous; possibly because the premises 
have been unfortunately described as Electric Light Stations.“ 
To reduce their premiums our Electrie Supply Works 
would certainly not object to be called, in defiance of all 
mechanical laws, Energy Factories,” or Power Houses," 
though, as power may be defined as the rate of doing work, the 
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BAR-LOCK 


VISIBLE WRITING MACHINE. 


THE IDEAL FOR ENGINEERS AND ELECTRICIANS. S =. 


Jam е d 


; | 1 ut 


Used by Messrs, Sieiuens Brothers and Со. ; Johnson and Phillips; Ernest Scott, Mountain and Co., Ltd.; | 7 
Crompton and Co., Ltd.; &c., ќе. 
Eastern, Eastern Extension, Brazilian Submarine, and many other Cable Companies. 


Machines sent on Free Trial. Catalogues Furnished. | | 
THE TYPEWRITER COMPANY, Ltd., 12 & 14, Queen Victoria Street, Eondon E. C. 


BY APPOINTMENT TO H.M. THE QUEEN. 
GLASGOW-—2?, Renfield Street. LEEDS - 1, Guildford Street. BIRMINGHAM 5, Corporation Street. 
LIVERPOOL— 41», North John Street. MANCHEST ER—25, Market Street. NEWCASTLE—42, Grainger Street. 


pe TELEPHONES 


AND ALL ACCESSORIES FOR INTERNAL 


AND EXTERNAL CONSTRUCTION. 
w WRITE FOR CATALOGUE. -w 


THE GENERAL ELECTRIC COMPANY, Ltd., 
БАРТ i 65, 71, & 88, Queen Victoria Street, LONDON, Е.С. 


Including Electric Branch Offices: 196, St. Vincent Street, GLASGOW, Works: 
Bell. 39, Corporation Street, BIRMINGHAM, and Peel Works, Adelph!, SALFORD 
13, Westgate Road, NEWCASTLE-ON-TYNE. 


Mavor « (ошоп ['oncentrie Wiring 


47, King Strect, Bridgeton, GLASGOW. London Representative: C. R. d. SMYTHE, 12, Idol Lane, EC. 2 


NOTIOE! 20° EXTRA PROFIT FREDERICK SMITH & CO., 


Can be made by Buying your Goods from 


re 


F C ALLSOP MANUFACTURING BLECTRICIAN, CALEDONIA WORKS, HALIFAX 
з 97, Queen Victoria St., London, k. C. KHK. С. COPPER WIRE (1007). 
ESTABLISHED 1889. HARD-DRAWN COPPER LINE WIRE. į 
BEST AND CHEAPEST HOUSE FOR ALL ELECTRICAL ‘SUPPLIES. STRAND. STRIP. TAPE. SPECIAL QUALITY TINNED WIRE 


CTUAL MANUFACIURERS. 
Write at once for Large Illustrated Cata'ogue, and compare my Prices. ALL KINDS OF IRON AND STEEL WIRE AND STRAND: 


Telephone No. 3248. 62 & 63, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


P ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, [| 
BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., еїс., 
And by the LONDON SUPPLY COMPANIES. 


E - THE SaL dm — 


V 
| 
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mY 
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7 FOR 2 UNDERGROUND ELECTRIC MAINS ^x 
DOULTON & C0., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, S.E, BIRMINGHAM. б акең St. 

WORKS: 5 ROWLEY REGIS, STAFFS. DEPOTS: f IVERPOOL .. .Soho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER: .Deansgate. 
ST. HELEN'S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS...... Rue de Paradis. 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in THE ELECTRICIAN.” 


The following forms a List ef the Leading Firms in the Eleotrloal and Engineering Trades, 
from whom all desoriptiens of Electrical and Engineering Plant, Apparatus, instru- 


mente, and Aooessories oan he obtained. 
to the size of their Advertisement. Additional entries are made at à low cbarge, 


Advertisers are entitled to entries in this List free of charge according 


particulars of which will be forwarded on application to The Publisher.” Bold Type entries or 


the Publisher, 


AGENTS (Electrical). PAGE 

Berend (O.) and Co., Dunedin House . London, E.C...... 29 
Agents for Messrs. Hartmann and Braun, &c., &c. 

Conse and Simon, 52, Queen Victoria-st., London, Е.С. .......2... 16 
Agents for i Constantia” Incandescent Lamps, &o. 

Dennis (W. Р.) and Co, 28, Billiter-street, London, E.C.. А 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephone Works. 

Espir, F., 8, East India-avenue, London, Е.О. .................... — = 
Agent for the Hungarian Incandescent Lamp Company. 

International Electric Company ,55, Redcross-street, London, E. CO. 3 23 
Agents for Mix and Genest (Limite d), Berlin, 

Levi (J.) & Co., 97, Hatton-zard»n, London, B.C.. 

Agents for Jules Richard, Paris. 

Pope and Boddy, 26, Pall M all, Liverp tee 6 „%%% %%6 „„„6„ „ оз ао ао æm во ев 7. 
Agents for Venloo'' Incandescent Lamps. 

Quicke, C. Е. 2, Finsbury Pavement, London, E. CO... . co eo 11,21 
Agent for Messrs. C onnolly Bros., and John Turner & Sons. 

Venner and Sillar, 10, Delahay- street, Westminster, London, 8,W. .......... 15 
Agents for Chamberlain and Mookham, and lor Pritchetts and Gold. 
Wilhelm and Co., 183, Wool Bxchange, Coleman-street,London,E.O......... 17 
Agents for‘ Hard” Incandescent Lamps, Weinert’s Aro Lamps, and 

Messrs W. Kücke & Co. 


ACCUMULATORS. (See also BATTERIES). 


Chloride Electrical Storage Syndicate, 39, Victoria-street, London, S. W.. 9 
Cologne Accumulator Works, Kalk, near Cologne — 
„PD. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent.. 12 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C., & Millwall, E. 42 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 


% „% „%%% ö % „%% % „ „% „%% „ овое „% „%%% %%% ee 16 


. , ⅛—⁰—⁰et!— . ̃ ̃̃m1w ˙m-s ] K thee ve Se x E A 2 
Greenwood & Batley, Armley- rd., Leeds; and 16, Great George-st., Lond., S.W. — 
"ILE.S." Accumulator Co., 3, Delahay- street, Westminster, London, S.W.... 15 
International Electric C omp ny, 55, Redcross-street, London, E. CO.. 22 
Salmony (H. M.) & Co., 61, Charing Cross-rd., London, W. Oe. фев — 
Siemens Bros. & Co., 12, Qi Leen Anne's-zate, L ndoa, S. W. ; & Woolwich, Ke nt. 6 
Tador Ascumuiators,8. Cross-street, Manchester . 8 
Turner (J.) and Sons, Denton, near Manchester ............................ 11 

ALTERNATORS. 
Brush ElectricalEngineering Co., 49, Queen Victoria-st.,London, E.C. .... 88 
Crompton & Co,, Mansion House- bull. lings, London, E. C., ani Chel: nsf ord, 24, 85 
Easton, Anderson & Gooldsa, 8, Waitehall-place, Lon lon, S. W. Works: 

c ЫК . ½ . СОА орар E EA АЙС ЛК NE RS RS 49 
Electricitats-Actien-Gesellschaft—Conze and Simon (Sole Agents), 52, Queen 


r „ . e 
Electrie Construction Company, Wolverhampton; and Dashwood House, Old 

% %% ² ²ů mA те елеше аз» с» ˙²·ꝛ mvv азы РИ 5 
Johnson & Phillips, 14, U nion- -ct., Old Broad-st., London ; & Charlton, Kent. 1, 31 
Siemens Bros. & Co.,13,Queen Aune's-gate, London, S. W.; & W ool wich, Kent. 6 


AM METERS. 
Berend (O.) & Co., Basinghall-avenue, London, E.C. ..... WA Eau a REP: MU 
Edison and Swan United Electric L ight Company, Fidiswan-buildings, 86-87, 

Queen-street, London, E. C., and Branches 93 
Electric Construc tion Comps пу ‚ Wolverh: unpton; an: 1 р; Dashwood ‘House, Old 
Broad-street, London, E.C. . CCC 
Elliott Brothers, 101, St. М; artin's- lane, London, W. C. i 
Evershed and Vignoles, Woodfield Works, Harrow- road, London, W. sosesk og OL 
Johnson & Phillips, 14, Union-ct., Old Broad-st. „London; 3 & Chariton, кш 1,31 
Nalder Bros. and Co., 16, Red Lion- street, Clerkenwell, London, E.C.. 


ADDRESSES. 

JULIUS SAX & OO., Ltd., Electrical En ngineers and 
ELEOTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.O. 

Established 1855. 

Specialities—Electric Bells, Burglar Alarms, Watch 
Clocks and Fire Indicators ‘combined, Water Ge e 
Electric Vanes, Lig ming Conductor, Speaking Tubes, Gas Lighters, 
Electrical al “Testing pee elegraph Instrumenta, Electrical Torpedo 


Apparatus 
Automatic Call Bells for Fire Stations, &c., fixed at a 5 under the 
control of the Metropolitan Board of W. 
Cell Calls for Police Stations, Prisons, &., as devised for and adopted 
H.M. Light Office. соо! а М. Post Office and War ра Бу 

Electric ting Domestio an 10. timates Free on Application. 
Eight Prize Medals awarded. xu 

Telephone No, 3648. Telegraphic Address: 8де London.” 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 

STREET, LONDON, W., Electric Light Engineers and Contractors. 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, 08, Switches, Eleotroliers, Brackets, 
Ko. Specialities in Primary Batteries for Electric Lighting, Venetian 
Shades and Glass, Oarbons, &c. Tem Lighting on any soale at 
short notice. Estimates free. Telep о. 8602. 


additional matter can be arranged for with 


ais conie Соне PAGE 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. 5 .. 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, S999. 
Richard, Jules, Paris V 
Salmony (н. M.) & Co., 61, Charing Cross-rd., London, W.O. — 
Siemens Bros & Co. 12, Queen Anne’ s-gate, London, 8.W.; ;& Woolwich, ‘Kent 6 


ANTI-FOULING COMPOSITIONS. 


Indestructible Paint Company, 27, Cannon-street, London, В.С. ............ 87 
Kirkaldy ,(J.) and Sons, East London Works, Garford-street,London, E. 37 
ARC LAMPS. (See LAMPS) 
ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, B. CO. 15 
Willcox (W. H.) and Co., 84 and 86, Southwark-street, London B 
AUOTIONEERSB AND VALUERS (Mechanical). 
Wheatley Kirk, Esto ane Goulty, 49 Queen Victoria-street, London, E.C., and 
Manchester. . оооод аео сово зе вео оо оо ооое во оо оооо по оо оо оооо оо оо оо во од о овоо 19 
BATTERIES. 
Chloride Electrical Storage Syndicate, 83, Victoria-street, London, S.W.. 9 
Cologne Accumulator Works, Kalk, near Cologne Tre — 
D. P.“ Battery Co., 66, Victoria-st.. London, S. W.; and Old Charlton, Kent .. 11 
Electrical Fower Stor. Co., 4, Greut Winchester -st., Lond., E. C.; & Millwall, E 42 
Epstein Electric Accumulator Co., Victoria Mansions, 23, Victoria-street, 
estmiuster, London, В.М. .........................ә.жя 4 2 


General Eiectrio Co., 69 & 71, Queen Victoria-st., London, E. C. and Salfor’ 25 
* J. E. 8B. Accumulator Co., 8, Delahs street, Wostminstar, i md im . 15 


Balmony (Н. M.) & Co., 61, Chirag Crosa-rd., London e — 

ros. & Co., 12. Queen Anne's-gate, Loudon, S. ы p. Woolwich, Kent . 6 

Universal Electrical Fittings Co., Suffolk-road, Shoffield...... 8 
BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, 8.B........cccrcascsus — 


BEARINGS. 

Auto-Machinery Oompany, Read-street, Ooventry (Patent Ball Bearings) .. 8! 
BELTING. 

Willoox (W. H.) and Oo., 84 and 86, Southwark-streot, London,8.E.......... 8 
BOILERS. 


Olayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, Е.С. — 
Davey, Paxman & Co., Colchester ; and 78, ueen Victoria-st., Loadon, Е.О. 34 
Easton, Anderson & Goolden, 8, 'Whitehall-place, London, 8. W. Works: 
Erith; Oi . ИЕ hae etn See 43 
Mather ‘and Platt, Salford Ironworks, Manchester. 24 
Weeks (J.) and Co., Oheises, Loadoa, 8 
CABLE COVERING ‘MACHINERY, 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, a 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland................ 
CABLE COMPANIES. 
African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, E. O. 88 
Auglo-American Telegraph Co., 36, Old Broad-street, London, K. C.. 41 
Brasilian Submarine Tel. Oo., Winchester House, 50,014 Broad-st., London. 89 
Commercial Oabie Co., 258, Broadway, New York, U.8. A. London Office, 
65 and 56, Bishopsgate-street Within, London, E.C 
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Direct United States Cable Co. „Winchester House, 50, Old Broad -st., London. 87 
Eastern Telegraph Co., Winchester House, 50, Old Broad- st., London, К.О... 895 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, E. C. 86 
Eastern & S. African Tel. Oo., Winchester House, 50, Old Broad-st. „London, E. С. 88 
Indo-European Telegraph Co., 18, Old Broad -street, London, E.C........... 87 
West African Telegraph Co., Winchestor House, 50, Old Broad-st. „London, E. C 88 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 


ENGINEERS IN INDIA AND THE EAST. 


The INDIAN AND EASTERN ENGINEER" contains the latest and most 
authentic information on all subjects conuected with Engineering enterprise in 
Indla and the East. 


Correspondence invited on any subject which may be of interest to the profes:ion. 
RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage ):— 
INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly .. 40s. 
Published at 137, Canning St. CALCUTTA. 
LONDON OFFIGE: 28, Victoria Street, Westminster, S.W. 


USEFUL HANDBOOKS. 


By F. B. AD. 
Price hs. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BELL-HANGER’S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK. 


"THE ELECTRICIAN” PRINTING & PUBLISHING OO,, Limited: 
1, 2 and 3, Salisbury-court Fleet.street, London E. O. 


We AUTOMATIC 
STANDARD SCREW 


“hm. COMPANY 
MALIFAX. 


— —— — ä — - — — — —— — — — —— — — - 


if You Want to Buy, Hire er Soii 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY, 


SEND SIX STAMPS FOR 
PHILELIY' Ss 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stoek of Miscellaneous Maehinery in the 


ngdom, Ready for Prompt Delivery. · 
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DELAWARE HARD. FIBRE С ae. 
2.15. LONG LANE.LONDON.£.C. 


Price id.) |» DAILY [Price 1d. 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 


Contains :— 
ALL THE CONTRACTS OF THE DAY. 


Including :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. . 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers. 


Subscriptions:—3 months, 9s. 9d. ; 6 months, 19s. 6d. ; 12 months, 398. 
post free. Single Copies 1d., post free 11d. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, 
LONDON, E.C. 


Classified Index to Electrical Trades— continued. 


CABLE SUPPLIES. PAGE | DISINFECTANTS. PAGE 


Callender's Cable and Cotstruction Co., 90, Cannon-street, London, E. C.; 

and Erith Marshes, Reni ез5,» 

Connolly Brothers, Blackley, Manchester. London Agent : C. F. quiste; 
Finsbury-pavement, B.C .........................5 оен 


78, ent, E 
Felten and Guilleaame—Sole Agents: W. F. Dennis & Co., 28, Billiter-st. 
Fowler-Waring Cables Co., 82, Victoria-street, London, S. W.; & N. nat. EC. 
ani (W. T.) & Co. Salford , Manchester; and 89, Victoria-st,, London, 8.W. 
ey’s (W. T.) Tel. Works Co,, J. Martin's. Iane, Lond., E. C.; and N. Woolwich 


Sanitas Co., Three Colts Lane Bethnal Green, London, .... . 32 


10 | DYNAMO BRUSHES. 


24 
1 
10 
1 


Jobe Орозов and Phillips, 14, Union-ct. ,Old Broad-st.,London; ;& рыно кери, a 


London Electric W e Co. Plazhonte-rard, »Golden-lane, London, E.C....... 
Selmony (H. M.) and Co ring Cross-road, London, W.C. ........... 
Biemens Bros. and AN Queen Anne'aGate „London; and Woolwich, Kent 
Bociété adr par pri des Cables Electriques, Cortaillod, Switzerland .... 
Telegraph Manufacturing Co., Helsby, near Warrington ; and "m Queen 

Victoris-street,London,E. C. and Liverpool......... F 

CABLE WAX. 

Mayer & Moller, Helferstorfer-strasse 5, Vienna I., Austria ................. 

CARBONS. 

Brush ElectricalEngineering Со, 49.Queen Victoria-street, London, E. C. 
Carbon Syndicate, Glynneath, Glamorgan o AE nae eer 
General Electric Go., 69 & 71, Queen Victoria-st., London, E.C.; and Salford 


6 
85 
1 


16 


88 
81 
25 


Johnson and Phillips, 14, Union-ct., Old Broad-st,,London; & Charlton, Kent1,81 
18 


ыл & Jacoby, 61 and 6?, Watling-street, London, Е.С. ....,............. 
Salmony (H. M.)andCo., 61, Charing Cross- road, London, W.C. ........... 
ране ros, and Co. ‚13, Queen Anne's-gate, London; ; and Woolwich, Kent 
Harris(J. F. and G.),58-60, Wilson-street, Finsbury, London ,E.0........... 
McGaw and Co. .York-road, Lambeth „London, S. W... "c 
CHEMICALS. 
Boor(G.)and Co., 1 and 8, Artillery-lane Bishopsgate-street Without, Е.С. 
CONDENSING PLANT. 
Allen(W. H.)Son & Co., Bedford; and 19, Great George-street, London, 8.W. 
Belliss (G. E.) & Co., Ledsam- street Works, Birmingham ; and 9, ооа 
street, London, 8. ............ voses ............ ..........5.555...ә 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. W. РОТИ 


CONDUITS. 


6 
88 


Doulton and Co., Lambeth, London, S. EE. . 
Fowler-Warin сане Со. ‚89, Victoria-st. „London, 8. W.; ; ; and N, Woolwich.. — 
z- Johnson and 14, Union-ct., Old Broad-st.,London ; & Charlton, Kent 1, 21 
Laurence, Recital and Co,, Gothic Works, Norwich. Nae eta ax 
aUbi J.)aud Бове. The London Potteries, Lambeth, London, {8-E. — ä—ůä 2 — 
LES, PLUMBA 
Б Syndicate, Glynneath, Glamorgan .. eeeeesese cesses neces aesecee ХЕХЕ 83 
OU 
од 90 (8 Jand Oo. Dunedin House Basin singhall-avenue London, »H.C.....- 29 
Dorman and Smith, Manchester; and 94, Charing Cross-road London, WL. 27 
ер Co., 69 & 71, Queen Victoria street, London, E. C.; & Salford 95 
noe, Scott and Go., Got с Works Norwich оооозоосооовоо ав оовосооегос ое 3 
м: 4С 61 4, . 10 
an 0. 9 0, в « me es C» an БУ 
Electrica] Fi Fittings Сол Bufolk road, Sheed М0, ——— 8 


Dickson, James, 48B, Gray's Inn-road, London, W.C. ..... Cites eee xad pes — 


. DYNAMO MANUFAOTURERS. 


Allen (W. H.), Son and Co., Bedford; and 19, Great George-st. red pad т: — 
Brush Electrical Engineerin ‚49, Queen hee yo nite Lond on 
Clarke, Chapman and Co.,Ga De and енд and 60, Fenchurch.st., 3 10 
Crompton & Co., Mansion House- buildings, London, E.C.; and Chelmsford 24, уя 
Crypto Works Co., 29, Clerkenwell-road, London, EK.C....................... 
Davy Electrical Construction Co. 15, Victoria-street, Westminster, S PE 
Easton, Anderson& Goolden,8, Whltohall- pl., . W. Works: keith, Kent 43 
Electric Construction Co., Wolverhampton ; Dashwood House, Old 
Broad-st., London, E. Ce %%% „66ꝙ „ 5 
Eleotricitats-Actlen- Gesellschaft Conze and Simon (Sole Agonts), 52, Queen 
Victorla- street, London, E. C. % „„ „%%% €066069000000€0990000929906€95292€ % 6 % % „% „% „ 6 „ 8 
Fowler (J.) and Go. „Leeds, and 6, Lombard-street, London, E. .......... — 
Holmes (J. H.) and Co., Newoastle-on- Tyne ; and 17, Coleman- street, Е.С... 4 
Jackson (P. R.) and Co., Salford Rolling Manchester 7 
Johnson and Phillips, 14 , Union-ot. Old Broad-st., London ; ; & Charlton, Kent l, 81 
Laurence, Scott and Co., " Gothic Works, Norwich . CCC 


Mather and Platt. Salford Ironworks, Manchester —Ó é 

Newton Electrical Works, Taunton England —«——————— a ceases -— 
Opperman, C., 3, Wyn street, Clerkenwell, London,E.C. .. escasa — 
Slemens Bros, & Co. 12, Queen Anne's-gate, London, 8.W. ; & Woolwich, Kent 6 


Turner (J.) & 8ons, Denton, near Manchester ............................. . 11 
EBONITE AND VULCANITE. 

Harburg India Rubber C.Co., F. Winter,188, London Wall, Wood-st., London 16 

Moseley (D.) and Sons, Chapel Field Works , Ardwick, Manchester „ 


. BELLS. 
meral Боо бо, ‚69-71, Queen Victoria-st. London, B. C.; and flalford. $96 


Manufacturin g Co., Богот near Warrington ; and 1, Queen 
Telegraph ‘Man ;London, E... and L iverpool.......... РРСРР ré ssew Ka -o 
Universa! Electrical Fittings O 0., Suffolk-road. Sheffield ddl 8 
Western Electric Co., 79, o arest london B.C. §öÜ—wwmꝛ¼ ¼m— ma ОБ 
E 


ELECTRIC GAS LIGHTERS. 
General Electric Co., 69 & 71, Queen Victoria-st London, H. C; & Salford.. = 


ELECTRIC LIGHT CONTRACTORS, 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 
street, ones ↄ W x RENT Cod p RE es — 
Brush Electrical Eng. Co., 42. Queen Victoria-street, London, E. —...... 89 
Crompton & Co., Mansion ouse-buildings, London, E. C.; and Chelmsford 94, 35 
Davy Electrical Constraction Co., 15, Victoria-street, Westminster, 8. W. 82 
Drake and Gorham, 66, V шошка, ice 8.W.. — — HH oa c 
Baston, Anderson and Goolden, 8, Whitehall-place, London, S. W.. 42 
Electric ge pd eti соз N ; aod Dashwood House, Old 


Broad-st., London, E. e*99€0220090906909000090209909099092209908299095 (EEEE j 5 
Elec. Power . со ‚ Gt. Winchester-at , London, E.C. rand Millwall... hid 
3 Sera rd Co., Leeds ; and 6, Lombard-street, London, E.C. ........ E. 

WorksCo, a Martine ne баласа Јова. Woolwich E 


78) 11, 4 C0. iord Victoria-street, London, Е.С ; urton, Dorset 
Rolling Mills, Manchester „ 
ошоп ips,16,Dnlon-ct Old Brosd-st.,Lond.,E.C. A iiic on at 


d 
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Classified Index to Electrical Trades— Continued. 


EOT T RACTORS—Continued. PAGR | INDIA RUBBER ‘ PAGE 
zx Lace, Wngrten аа Down. о Now Bond-street, London, WWW... . Harburg India RubberC. Co.,F Winter 188, London ашты ‚Е.С... 16 
Laurence, Scott and Co., Gothic Works. Norwich ......................5+.. Д Moseley D.) and Sons,Chapel Field Works, Ardwick Mano ester........— 11 
Mather and Platt, Salford Ironworks, Man bester 24 | INSTRUMENTS. 
Sax (Julius) and Co., Ri ount-street, Store-street, London, W.C.......... . 96 Berend (O.) and Co. , Dunedin House, Basinghall-avenue, London, B. C. . 29 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W.; & Woolwich, Kent 8 Chamberlain and Hookham, New Bartholomew- street, Birmingham ........ 15 
Turner (J.) & Sons, Denton, near Manchester ........... — A E E Crompton and Co., Mansion House-buildings, London, E.C. ; & Chelmsford $ 
{ Elliot Brothers, 191, St. Martin's-lane, London, W. C.... . . — 
ELECTRIC MINE EXPLODERS. Evered and Co., 37-85, Drury-lane. London, W. C.; and Birmingham — 
Siemens Bros. & Co., 13, Queen Anne's-gate London,8.W.; & Woolwich,Kent 6 Everghed & V. n oles, Woodfield Works, Harrow-rd., London, W..... ся ve 21 
ELECTRIC MINING MACHINERY. Gent and Co., Faraday Works, Leicester аана ... 82 
Eastou, Anderson & Goolden p DE London,S.W. Works:Erith,Kent 42 Hicks, James J., 8, 9 & 10, Hatton-garden, London, Е.С. ..................-. 28 
Jackson (P. R.) and Co., Salford Rolling lis, Manchester 7 Johnson & Phillips, 14, Union - ot., Old Broad-st., London; & Charlton. Kent 1,31 
RLECTRIC TRAMWAY SUPPLIES, Nalder Brothers and Co., 16, Red Lion-street , Clerkenwell London, R.C..... 18 
Anderson, A. and J. M., 35, Victoria-street, Westminster, London. S. W.. 14 Paul, В. W., 44, Hatton-garden, and Gt. Saffron Hill, London, Е.С. ........ 
ENGINEERS and CONTRACTORS Pitkin, J., 66, Red Lion-street, Clerkenwell, London, Е.С ............. es... 20 
Bolliss (G. "v Co., Ledsam-st. Works, Birmingham; and 9, Victoria - t., Richard, Jules, Paris ................... DX NNNM АИА 16 
London, 8.W............ . C e 2 Bax (Julius) and Co., Ridgmount-street, Store- street, London, W.C.......... . 28 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.С. .. 83 Siemens Bros. and Co., 19, Queen Anne's-gate, London; and Woolwich, Kent 6 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ..... .. 15 Stanley, W. F., Great Turnstile, Holborn, London, E.C. .................... 19 
Caloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W... 9 Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
С:агке, Chapman & Co., Newcastle-on-Tyne, & 50, encore eio шор ЖС. 10 Victoria-street, London, E.C.; and Liverpool . ou | 
Connolly Brothers, Blackley, Manchester. Agent: C. F. Quicke, 72, Fins . White. James, 16-20 Cambridge-street, Glasgow ......................- e — 
pavement, London, E.o—a³•rT . 9 . 94 | INSULATORS, 

‚ Crompton & Co., Mansion House-bulldings, London, E. C., and Chelmsford. 34,85 Bullers, Limited, 82 & 33, Queen-st., London, E.C.; and Hanley and Tipton. 18 
Davy Electrical Construction Company, 15, Victoria-st., Westminster, S,W.. 82 Doulton and Co., Lambeth Pottery, London, 8.E. .......................... 25 
Deake and Gorham, 66, Victoria-street, London, о ДООРОО РР eo Evered and Co., 37-86, D -lane, London, W.O.; and Birmingham........ — 
Easton, Anderson and Goolden, 8, Whitehall-place, London, S. W. Works: Henley's (W. T.) Tel. Works Co., 27, Martin's-In, Cannon-st., Lon. & N.Woolwich 1 

Erith, Kent ....................... S 0 Ra ie 000 Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Gharlton, Kent 1, 81 
Electric Construction Co., Wolverhampton; and Dashwood House, Old Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwich, Kent. 6 

Broad- st., London, E. CO. 22öͥͤĩX50%P nats E ERA er AW 5 Stiff (J.) and Sons, London Potteries, Lambeth, London, 8. W. .............. — 
Electrical Power Stor. Co., 4, Gt. Winchester-st., London, E. C.; & Millwall, Е. 42 Telegraph Manufacturing Oo., Helsby, near Warrington; and 11, Queen 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, E.C. ............ — Victoria-street, London, Е.О. and Liverpoolll l é⁰⁰1 
Greenwood and Batley, Armley-rd, Leeds; & 16, Gt. George-st, London, B. WW. | LAMPS. 
Henley's(W.T)Tel, WorksCo.,27, Martin's-Ine,Cannon-st,London,£&N,Woolwich 1 Borend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.С. .... 99 
Hindiey E. 8., 11, Qu^en Victoria-st., London, E.C.; and Bourton, Dorset. Brush Electrical Co.. 49, Queen Victoria-street, London, E.C. .. 83 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 7 Conse and Simon, 52, Queen Victoria-street, London, Е.С. ................ 16 


Johnson & Phillips, 14, Union-ot, Old Broad-st, London, Е.С; & Charlton, Kent. i. sl 


Laing, Wharton and Down, 824 New Bond-street, London, MW. 
Laurence, 8cott and Co., Gothic Works, Norwich ....... "— — 
Mather and Platt, Salford Ironworks, Manchester J 
Mavor and Coulson, 47, King-street, Bridgeton, Glas go e e 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ...... 
Rigg, J. H., 48, Sklaner-lano, Leeds ............ Vni x4 ТЕ ГОЛГО ч 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W. 
Sax (Julius) and Co. , Ri ount-street, Store-street, London, W. 0000. 
Siemens Bros. & Co., 12, Queen Anne's-gate London S. W.; & Woolwich. Kent 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, 8. W... 
ENQ'NE PACKING. 
willoox (W. H.)and Oo., 84-86, Southwark-street, London, В.Е. .........._ 
„ Company, Dock House, Billiter- street, London, E. O... 
Allen (W. Н. Son, and Oo., Bedford; & 19, Gt. George- street, London, S. W.. 
n, LJ . оосооорзосооов ооо e „ee „„ осооо оо оо оосо оо воосооовоооо оо оз оо 
Brush Electrica) mee peering Oo., 49, Queen Victoria-street, London, E.O... 
Bumsted and Chandler, Cannock Chase Engine Works, Hednesford, Staffs. 
Clarke, Chapman & Oo. Gateshead-on-Tyne; & 50, Fenchurch-st., London 
Clayton & Shuttleworth, Lincoln; and 96, Queen Victoria-st., London, E. O. 
Crossley Bros., Ww vorat Manchester; and 10, Rt. Bride-st, London, k. C. ; 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., London, Е.С. 
Кк, сонор and Goolden, 8, Whitehall-place, London, B. W. Works: 
en "259009242509 €*099€9€9*006€6080009582*6€6959506€9000259^»99»99»09€t9*292295069 ооооооо А. ооо оо о о 
Fowler (J.) and Oo., Leeds; and 6, Lombard-street, London, E.O.......... 
Greenwood & Batley, 3 Leeds; & 16, 8t. George’s-st., London, S. W. 
Hindley, E. B., 11. Queen V otorla- at. Lon don, E. C.; and Bourton, Dorset 
Mather and Platt, Salford Ironworks, Man shester C . 
Ransomes, Sims, & Jefferies, Ipswich; and 9, Gracechurch- st., London, E. O. 
Robey and Co., Globe Works, coln, and 79, Queen Victoria-st., E.C. .... 
Willans ani Robinson, Thames Ditton, Surrey .................... Ek ue 
ENGRAVERS AND DIVIDERS. 
Naumann, P., 71, Pentonville-road, London, QU . . 
EXPANSION SHEETING AND RINGS. 
аА Asbestos Company, Dock House, Billiter-street,London, B.O ...... 
Delaware Hard Fibre башрапу 16. Long-lane, London, E. O. ©2068 08 ог Q9 9.9 (9 
Moseley (O,) and Sons, Ohapel Field Works, Ardwick, Manchester......... 
Mosses and Mitchel!.66-71 Chiswell-street London, E. O. овоа coso an as as as a 
FITTINGS FOR ELECTRIO LIGHT. 
nham and Froud 40-43, Chandos-street, Strand, London, Ұ.С «09098002009 
Crompton & Co. М! 
Dorman and Smith Salford, Manchester; and London and GI „ 
Edison and Swan United Electric Light Company, Ediswan Buildings, 86-87, 
Queen-street, London, E.O., and Вгапоһев................................. 
Е тегей and Co., 27-85, Drury- „London, W. O.; and Birmingham... 


4 


ansion House-buildings, London, E. O., and Chelmsford 24,85 


37 


37 = 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent.1,91 
36 


Laing, Wharton and Down, 82a, New Bond-st., London, W..... . 
Lundberg, A. P., Bradbury-street, Kingsland, London, М. РР —— n 
Macfarlane and Co., Glasgow ............ J Qu Vales edu a ea cee se 
Salmony (H. M.) and Co., 61, Спаи Cross-road, London, W.C............. 


Telegraph Manufact Co., Helsby, near Warrington ; and 11, Queen 
Victoria-st., London, E.C., and Liver E000 5 
Universal Electrical Fittings Co., Suffolk -road, Sheeld o OONN 
Western Electric Co., 89, Coleman-street London, Е.О. .................... 
FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin Hoase, Basinghall-avenue, London. E.C. 
Bonnella (H. D.) & Зоп, 58 Mortimer-atreew London, .................. 
Hioks, J. J.,8, 9 and 10, Hatton-garden, London, E. ..... 
FORGINGS 


J nings (C.) and Co., 90, Cannon-stroet, London Е.С...................... 
Fuses. 


10 


858 Sam 


І, varence, Scott and Co.,Gothio Works, Norwich = = ~. =» æ = = = æ s| 2 
GAS LIGHTERS (ELECTRIC . 
General Electric Co. ,69-71, Queen Victoria-street,London,E.C,3 and Salford 25 
GLOBES AND SHADES. 
Dorman and Smith, Manchester; and London and Glasgow .............. 97 
Drake and Gorham, 66, Viotoria-street, London, 8[.W. ..................... — 
Evered and Co., 27-85, Drury-lane, London, W. G., and Birmingham 
Johnson and Phillips, 14, Union- ot., OldBroad-st London; & Chariton, Kent 1,81 
HYDROMETERS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E.C. **e€60909€90 Pe 8600292 X25 98 
INSULATING MATERIAL. . 
parley аорти ее 5 p. РЕТТИ а өкөө У, 
ullers А » Queen-s n O.; and Hanley and Tipton 18 
Delaware Hard Fibre Co., 15, Long-lane, London, R. C TIPP idis оосоесез ев — 
Mayer and Moller, Helfer sto ferstrasse 5, Vienna I., Austria ——— 6 
Moseley (07) ane кые: нын ; Анов, Manchester .......„. ll 
Gasen * w bel ө as as as со =з =з аз ев OD 
{RON STAMPINGS. VN 
Jenvin ts( C.) and Co., 90, Cann on- street, London, E. CO. аа... ma "^ 


Crompton and Co., Mansion House- buildings, London, E. C.; & Chelmsford 24,85 
Crystal Electric Lamp Co., 8t. Stephen's Chambers, Lon ion, Е.С. ........... 28 
Davy Eleotrios1 Construction Co., 15, Victoria-street, Westuninster, S. W, .. 24 
Dorman and Smith, Mancheeter; and London and Giasgow ............. sec т 
Drake and Gorham, 66, Victoris-street, London, 8. WWW. — 
Edison and Swan United Blectric Light Co., Ediswan-buildings, 86-87, 


Queen-street, E. C.; and Branches ¶]˙⸗ .. 23 
Electric Constraction Company, Woiverhampton; and Dashwood House, Old 

Broad-street, London, E.·oꝛy;ſ Pw ww ehe rre . 5 
Electrical Company, 122 and 124, Charing Crog3-road, London, W.C......... 14 
Gabriel and Angenault, 84, Victoria-street, London, 8.W. 17 


General Electric Co., 69 and 71, Queen Victoria-st., London, E. C:; & Salford 25 
's (E.), Pope and Co., Venioo, Holland— British Agents: Pope and 

Boddy, , Pall all, Liverpool ...... @eeeeeeesees @eeeeenee оооовгоооооооооо en оо == 
© Aard” Incandescence Lamp Co.—Sole Agents, Wilhelm and Co., Wool 


e, London, E. ......... Ve C 
Holmes 4 Н.) and Go., Newcastle-on-Tyne; & 17, Coleman-st., London. E.C. 4 


E. C 
International Electric Co., 55, Redcross-street, London, E. CC. ⁊ 22 
Johnson & Phillipe( Arc), 14, Union-ct, Old Broad-st, London: & Charlton, Kent ы 
1 


Krupka and Jacoby, 61 and 61, Watling-street, London, E.C. ................ 
Siemens Bros. and Co., 12, Queen Anne's-gate, London, 8. W.; and Woolwich 6 
Stewart Electrical Syndicate, 103, New Oxford-str»et, London, W. C. 8 
Bunbeam Lamp Co., Gateshead-on-Tyne; and 60, Fenchurch st., London, Е.С. 11 
Weinert, K., Admiralstrasse 18d, Berlin  ...................... РОТЕ od 
Western Electric Co. (Arc), 79, Coleman-street, London, Е,С................ 83 
Zurich Incandescent р Co., 47, Victoria-street, London, S. W.. .. ~ 
LAMPHOLDERS. 
Kdison and Swan United Electric Light Company, Ediswan-buildings, 86-87 
Queen-street, London, E.C., and Branchen ͥ estés. 8 
Electrical Company, 122 and 124, Charing Cross-road, London, W.C. ........ 


1 

General Electric Co., 69 and 71, Queen Victoria-street, London; and Salford 25 

Universal Electrical Fittings Co., Suffulk-road, Sheffield .................. 
LAMP PILLARS 

Macfarlane and Co., Glaegohy,;,[,;rõ h оо == 
LIGHTNING CONDUCTORS. 

Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1,81 

Sax (Julius) and Oo., Ridgmount-street, Store-street, London, W.C.......... 96 
LUBRICANTS. 

Reliance Lubricating Oil Co., 19 & 31, Water-In., Gt. Tower-st., London, E. O. 33 

Willoox (W. Н.) and Co., 84-86, Southwark-street, London, 8. H. посака можа. G 
MANUFACTURING ELECTRICIANS. 

Allsop F. C., 97, Queen Victoria-street, London, Е.С.......................... 

Dorman and Smith, Salford, Manchester; and London and Glasgow........ #7 


Drake and Gorham, 66, Victoria-street, London, 8.W............ ere AA AN — 
Easton, Anderson & Goolden, 3. White Aail pL London; 8.W. Works:Erith,Kent 42 
Elliott Brothers, 101, 8t. Martin’s-lane, Charing Cross, London, W.C....... . = 


General Electric Co., 69-71, Queen Victoria-st., London, E. C., and Salford. V 
Henley's(W. T.) Tel. Works Co., 27, Martin’s-lane, London, and N. Woolwich. 1 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ........... аа i 
Johnson & P ps, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1,81 
Laurence, Boot t and Co., Gothic Works, Norwich. 62% % % „ „% %% % „%%% „%%% %N ü „„ „6% oe 2 
Lundberg, A. P., Bradbury-street, Kingsland, London, N. .................. 10 
Nalder Brothers and Co., 16, Red Lion - street, Clerkenwell, London, E.C.... 18 
Вах (Julius) and Co., Ridgmount- street, Store- street, London, W. COC. q 26 
png Bros. & о 19, чеп Aune's gate, London 8.W. ; & Woolwioh, Kent 
egraph Man uring Company, y, near Warrington; and 11, Queen 
Victoria-street, London, E. O.; and Liverpool i es 55 as 


IGA. 
Wiggins(F.) and Sons, 10, Tower-hill, and 63 and 68, Minories, London, E.O. 
MICROPHONES. 
Consolidated Telephone Construction & Manufacturing Oompany, 186-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, England.............. 
General Electric Co., 69-71, Queen Victoria-street, London, E. O.; and Salford 
International Electric Company, 66, Red Cross-sfreet, London, R. C. өөө же Ө 
MO ah Electi al Engin ering Co, 49, Queen Victoria-street London E 
ectrica e 0, ueen Vic - ndon E. G 88 
Crompton & Co., Mansion House-buildings,!London, E.C, ; & Chelmsford . 24,35 
Crypto Works Co., 29, Clerkenwell-road, London, Е С. e.. 16 
Easton, Anderson & Goolden,8, Whitehall-pl., London, S. W. Works: Erith,Kent 43 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 


Broad-street, Loudon, E. 000 oe b 
Eleotricitata-Actien-Gesellschaft —Conze and Simon (Sole Agents), 52, 
Queen Victoria-street, London, Е.С..................................... 8 


Greenwood and Batley, Armley-road, Leeds; and 16, Gt. noone st London — 
Holmes (J. H.) & Co., Newcastle-on-Tyne ; & I ondon, E. C. 4 


Jackson (P. R.) and Oo., Salford Rolling Mills, Manchester ed 
Johnson & Phillips, 14, Union. ct., Old Broad - st., London; & Charlton, Kent 1,81 
Liurenoe, Scott and Co., Gothic Works, Norwich .................. — @ 
Mather and Platt, 8alford Ironworks, Man shes ten dede ais 
Newton Electrical Worke, Tauoton, England e эз 


Siemens Bros. & Co., 12, Queen Anne’s-gate, London, B. W. and Woolwich И 
Turaer (J.) & Sons, Denton near Maachester esesans 5 ocean 62 9.9 esot eub aD 11 
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BASINGHALL AVENUE, 


10 BEREND & C0 


LONDON, Е.С. 


LIMITED), Telegraphic Address:—‘‘ YTTRIUM LONDON.’ 


SPECIALITIES. 


1 HIGH TENSION” 


Switches, Cut-outs, Fuses, Tei „ 
Lightning Protectors, | . A 


* sus ws ee X 
ч ; ^ ^U e ry 
< C. | 4 > k K X A 2. 2 P A 
` A's o. Ф. 


M RESISTANCES. B 


Large Variety for Arc Lamps, 
Motor Starting, Stage Purposes, ќе. 


Í AUTOM ATIC 


4 E Switches and Cut-outs. 


* NEU ap — 2 2 
* $ | 1 { = A " AA - — === EZ = - SS > 
zou |I TUNES L- rr, a 
V = ud EAE aoe 
кк с s — qi - — — = = 
Pg il — = "р, —— — SSE — 7 
mui: — > —— —— — — — Un 
М; Hl = " * | z— — — === == 
V qw [ L — — = Е — А 
ү к". | ——— —À I - z = - p 


алач 
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- 
* * gre a 2 AU Eie. 
Uhr у > oY 


ммм ТУ x 
4b Лл ч Гым 
jd» a o. 


ъъ ГМ 
de de do. 


-— 


* V.H," HICH TENSION MAIN SWITCHES. RESISTANCE FRAMES. 
Contact Bars behind Switchboard. REGU LATORS 
diem And Accessories. F 


— — HÀ 


A Excellent and 
| Approved Desicns. 


Workmanlike and 


Ø: / Substantial 
р Construction. — — xm 
Д Superior Finish. E © те n M y М = | 


“т! "TUM LE 


she ade, cbe cbe ефе der ote аб ope 
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APPLY FOR EN. 
, к=. 
“S” LIST. 


AUTOMATIC CUT-OUTS, ACCUMULATOR REGULATORS. 


Í 
RECORDING WIRE GAUGES. « DAYLIGHT „ HIGH-CLASS 


STEAM CAUCES.) міскометекѕ.| crow Lames. | А ИГА, 
i. e see 
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Classified Index to Electrical Trades.— continued. 


METERS npa bet d PAGE 
Chamberlain and H am, New Bartholomew-street, e: wean teen. ЛО 
Johnson and Phillips, 14, Union-ct., Old pron sts London; & ton, nent 1,81 
T.anrenes, Scott and C^.. Gothic Works, Norwich M 3 
Weatinghouse Electric Co., 82, Victoria-street, Westminster, London, 8. W.. — 


NON-CONDUCTING COMPOSITION 
United Asbestos Co., Dock House, Billiter-atreot London. B.C. .......... 15 


NON-MAGNETISABLE WATCHES. 


Smith (S.) and Son, 9, Strand, London, W.C. 6 %%% %%—%ũ1fß8˙nn „ 6 оз зо „%%% „%% „„ „%% — 
OIL FILTERS. 
Wells (A. C.) & Co., 9), Midland-road, St. Pancras, London; and Manchester 9 


aisi iod rk Жо: 
Ind ctible Paint Co., 27, Cannon-street, London, E. CCC. 87 
PATENT AGENTS. 
Chapman (J. C.), 70, Chancery -lane, London, W.C. 2 „ „ W. Co 2 0 „ 0 — 
PLODR A (J. G.), Norfolk House. N orfolk-street, Strand, W 
Ostermann, F.W., 37, Leadenhall-st., London, E.C. S@eecgececaseeseneesesesere — 
PORCELAIN. 
Ballers Limited, 82 & 83, Quesn-st., London, E. C.; and Hanley and Tipton 18 
POROUS CELLS. 
E in Elec. an Co., Victoria Mansions, 28, . 
estminster, London "E 
Btiff (J.) and Sens, London P Potteries, Lambeth, "London, 8. W E — 
PUMPS. 
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latter term becomes dangerously suggestive of Workhouse,” 
a name, however, which Directors might approve of as repre- 
senting bad load factors combined with small outputs, and one 
which would certainly appeal to the sentiments of tho staff as 
correctly describing their employment and remuneration. 

It may be naturally inferred that while Fire Surveyors have 
become electricians, our electrical engineers have had every 
opportunity of qualifying as fire experts, and consequently, if 
meetings were arranged for discussing the various risks by 
the Engineers of Supply Companies, it might appear reason- 
able to hope that some scheme for mutual insurance would be 
evolved, or at least a strong deputation would be organised 
to remonstrate with the Fire Offices Committee. We fear, 
however, that this hope assumes a very sudden change in 
human nature; for with the experience before us of past 
criticisms of „systems and descriptions of too clever 
inventions, it is more than probable that the meeting would 
generate sufficient heat to demonstrate bad efficiency, and 
that the chairman would have to place on the table a hose-pipe 
attached to a hydrant conveniently placed for his manipula- 
tion. The formation of a non-tariff Fire Insurance Company 
to deal especially with electrical risks is another alternative ; 
and assuming that financial support could be obtained to 
guarantee a firm foundation, there are many ways in which 
those who undertake the supply of electrical energy could be- 
come interested in the success of the Company and also assist 
in the management by acting as local agents and inspectors or 
surveyors. To get rid of their huge accumulations of wealth, 
it is well known that the Insurance Offices grant handsome 
commissions to (hose introducing new business. The 
Electric Supply Companies might offer inducements in the 
form of rebates on their accounts to all customers insuring 
through their agency, and recoup themselves by the aforesaid 
commissions. Further, as all wiring is inspected and tested 
prior to connection, the records of a Supply Company could be 
utilised by the Insurance Company with the additional advan- 
tage of having prompt notice of any faults. Any serious con- 
sideration of this alternative ought not, however, to be necessary 
if the Fire Offices realise how much they are indebted to elec- 
trical enterprise for the reduction of house fire claims, and we 
should prefer to see them show businesslike foresight in their 
dealing with Electric Supply Works, and either grant a sub- 
stantial bonus to the insured at stated periods—provided no 
claim is made—or make a reasonable general reduction of the 
charges which at present press so heavily upon an enterprise, 
the continued progress of which the Fire Offices have so 
much reason to encourage, | 


CONTRIBUTIONS TO THE THEORY OF THE LEAD 
ACCUMULATOR. 


There bas lately been much discussion as to the precise 
nature of the ionisation which occurs in the charging and 
discharging of a lead accumulator; and a section of the con- 
iroversy found expression at the annual general meeting of 
the German Electro-Chemical Society, and subsequently in 
an article by Herr Walther Löb, published in the Zeitschrirt 
für Elektrochemie. 

According to recent views promulgated by Le Blanc, the 
source of the E. M. F. of a lead accumulator is to be looked for 
in the passage of tetravalent lead ions into those which are 
divalent. Liebenow and Löb, on the other hand, are loth to 
accept the idea of a tetravalent lead ion, and adopt a different 
view as to the mode of formation of lead peroxide. Thus 
Liebenow, recognising that lead oxide is soluble in alkalies 


with the formation of a plumbite, and that such a solution 
allows of the separation of lead peroxide at the anode, regards 


the anion as PbO,, which becomes a molecule of lead peroxide 
on giving up its charge. He considers the occurrence of such 
an anion to be proved by the fact that lead in an alkaline 
solution migrates in a direction contrary to that which the 
positive current may be accepted as taking, and is thus to be 
looked at as a constituent of the anion. Prof. Elbs, however 
(to whom the above exposition of existing theories is due), 
points out that in the case of the accumulator we have to do 
with lead not in an alkaline, but in an acid solution ; further, 


that the existence of the ions PbO, in acid solution is improb- 
able, and needs cogent evidence for credence. No greater 
grace is shown by Prof. Elbs to the explanations put forward 
by Liebenow on the ground afforded by observation of. the 
behaviour of lead acetate when electrolysed. A solution of 
lead acetate on electrolysis evolves no gas, the acetic acid 
remains undecomposed, and equivalent quantities of lead and 
lead peroxide are separated, the former at the cathode, the 
latter at the anode. Hence he concludes that half the salt is 
decomposed electrolytically and half hydrolytically, and that 
ions of lead peroxide are present from the first. Prof. Elbs 
characterises this concept as complicated and unconvincing. 
He himself has studied the electrolysis of solutions of the 
acetates of various metals, and find that these bodies may be 
divided into three groups. 

1. Those which chiefly generate ethane (C,H,) and carbon 
dioxide at the anode. 

2. Those which liberate oxygen at the anode. 

8. Those which give off no gas at the anode. 

The acetates of metals having but one valency, belong to 
group (1). Most of the acid ions available at the anode have 
no choice but to decompose—given adequate current density 
—according to the equation— 


COO pea 4900, 


To group (2) pertain the acetates of divalent and trivalent 
metals, of which the іс’ salts are less stable than those 
which are ‘‘ous.” Little or no ethane is produced, because 
under suitable conditions the available acid ions find oppor- 
tunity to join themselves to the “ous” salt already existing 
in solution. As а secondary result, the “ic” salt in the 
presence of water decomposes with the formation of an ous "' 
salt, oxygen and free acid, thus :— 


. 000 

(1) CH eg Co+ CH, C00 = CH,COO—Co. 
s CH, C00 

cobaltous acetate. cobaltic acetate. 
(2) 2(CH,CO0),Co+H,0 = 2(CH,CO0),Co 


cobaltic acetate. cobaltous acetate. 


+ 2(CH,;COOH)+0 
acetic acid. 


Metals having both divalent and tetravalent atoms may 
be placed in Group 8, provided they form tolerably stable 
peroxides. In the first stage of the reaction the acid residue 
continues with the salt in which the metal is divalent, and in 
the second the resulting tetra salt is decomposed with the 
formation of a peroxide and the liberation of acid, thus :— 


CH,COO CHCOo 
„C E CH,COO., 
(1) CH,COO 2 Pb +: (CH:000) = ccoo”? Pb 
lead acetate. CH,COOZ 
lead tetracetate. 
(2) CH, COO), Pb+2H,0 = PbO, + 4 (CH,COOH) 


lead tetracetate. 


Lead tetracetate is a highly unstable substance, not readily to 
be isolated from a solution of ordinary lead acetate undergoing 
electrolysis. The tetrachloride is better known, and the pro- 
pionate appears to have some claim to an objective existence. 
Hence it follows that the formation of a corresponding sul- 
phate in a lead accumulator does not transgress the rules of 
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thought, and the equations representing the production of lead 
peroxide may be written :— 


(1) PbSO,+(SO,) = Pb(SO,),* 
lead sulphate. lead disulphate. 
(2) 


Pb (SO,),+2H,0 = PbO, + 2H,80, 


Prof. Elbs thus imports the idea of a sulphate of lead 
peroxide acting as an intermediary in the cycle of reactions 
of an accumulator. It must by no means be supposed that 
Prof. Elbs has it all his own way in this controversy. Herr 
Walther Lób has met him with a spirited rejoinder, in which 
he at once puts his finger upon the weak point in the 
argument, as will be seen from what follows. From the 
equations given above, representing the formation of lead 
tetracetate and its subsequent decomposition by water with 
the formation of lead peroxide and free acetic acid, it is clear 
that lead tetracetate is not capable of existence in the presence 
of water. As a matter of fact, when working in aqueous 
solution the production of lead peroxide alone is observed. 
Surely, urges Herr Lób, it is reasonable to regard as a primary 
process this reaction which Prof. Elbs relegates to a secondary 
position. Further, he points out that when working with 
dilute solutions it is generally true that spongy lead separates 
at the cathode and lead peroxide at the anode, but that the 
quantities thus separated are not necessarily equivalent ; rather 
are they functions of the current densities at the two elec- 
trodes. Prof. Elbs's theory, on the other hand, seeing that it 
postulates the existence and regulated decomposition of a lead 
tetra salt, requires that the quantities of lead and lead peroxide 
separated shall be equivalent. This is a legitimate deduction, 
for it is only after one atom of lead has been precipitated that 
two acid residues become available to form a molecule of 
the tetra salt by combination with a molecule of the normal 
di salt ; it is only by decomposition of the tetra salt formed in 
this way that the production of a molecule of lead peroxide is 
conceivable if we adopt this hypothesis. Experiment, how- 
ever, shows that the quantities of lead and lead peroxide 
deposited are not necessarily equivalent, for by using a large 
anode surface it is possible to bring about the deposition of the 
greater part of the lead as peroxide. 


The critic proceeds: Should Prof. Elbs's view be correct, 
metallic lead must be dissolved in the course of electrolysis ; 
and, moreover, at the cathode. This process of solution can- 
not be ascribed to the action of free acetic acid. If it be 
ascribed to the solvent action of lead tetracetate, it is evident 
that the latter body must be diffused throughout the electrolyte. 
Granting this, and remembering that lead tetracetate is decom- 
posed by much water, it appears that lead peroxide must be 
separated at all points in the aqueous solution serving as an 
electrolyte, which must be consequently turbid. (Incidentally 
it may be observed that the formation of a dense and coherent 
film of lead peroxide at the cathode—resembling a metallic 
deposit in its appearance and adhesion—is little consonant 
with the idea that the peroxide is the outcome of a secondary 
reaction.) Supposing that the sparing solubility of the 
tetracetate causes the separation of the greater part of the 
lead as peroxide at the anode, and that only a small fraction 
of the tetracetate remains in solution for the exercise of a 
solvent action on metallic lead, there would be, nevertheless, 
some decomposition of lead tetracetate by water, and a turbidity 
would result. Such turbidity Prof. Elbs states that he has 
observed; but Herr Löb, on the contrary, maintains that he 
cannot endorse this statement, it being possible to pour off a 
clear solution from the separated and adherent lead peroxide. 
(It is proper to remark that this observation seems to have 
been made in the electrolysis of lead benzoate, which is not 
immediately in question.) 

Having regard to the fact that considerable dilution of the 
golution is found to be incompatible with the existence of lead 
tetra salts it is fair to conclude that in a lead accumulator 
which contains a dilute solution oflead sulphate, the formation 


No good term is available; the salt strictly corresponds with the tetra- 
chloride PbUl,, but caunot well be called tetrasulphate, because sulphur.c 
acid is dibasic. Neither can it be called either persulphate or supersul- 
phate or bisulphate, all these names being hypothecated. 
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of the body Pb(SO,), as a step towards the production of PbO, 
is improbable, and that the direct separation of PbO, from 
PbO, ions is more worthy of acceptance. 

Thus the controversialists. Their rival theories will be 


found appraised elsewhere. 
e 


DISSIPATION SHEETS AND WIRES. 


The behaviour of a sheet or wire as an energy-dissipating 
apparatus is a subject which it is important for electrical 
engineers to consider. "The subject may be attacked in several 
useful and practical ways: Firstly, from the point of view of 
the relative current-carrying power and power-dissipation power 
of sheets or wires of varying dimensions and quality ; secondly, 
from the point of view of the relation between the prime cost 
of the dissipating sheet and the power it will dissipate. To 
obtain a general solution of this important problem would 
require an accurate knowledge of the behaviour of each kind of 
metal,and of each shape which might be given to it, under 
every practicable condition of temperature distribution, and in 
every form of environing material. The requisite coefficients 
would be overwhelmingly numerous, or else the assumptions 
which would be necessary to evade them would be such that 
no practical value could rightly be set upon the conclusions 
which might be drawn. It is sufficient to state that the mass 
and thermal properties of each neighbouring body, and the 
thermal properties of the intervening medium, must exert 
influences which will modify the resulting state of the dissi- 
pating apparatus, in order to show the hopelessness of arriving 
at any general solution of the problem. It is due to the ignoring 
of these environing influences that so many discrepancies are 
to be found between, and so many interna] inconsistencies in, 
the various formule for the limiting temperatures of buried, 
covered, and other cables which from time to time have been 
launched into the electrical world. 

In attempting to discuss a problem of this nature it will, 
therefore, be necessary to confine the conditions to a somewhat 
restricted area; and we shall here deal only with the case of 
sheets and wires of bare metal placed in a position such that 
equal radiation in all directions, and free but not forced (or 
fanned) convection, will carry away the heat energy, and the 
coefficients which are likely to influence one another by 
minute secondary variations will be treated as if such secondary 
variations did not exist. In this way the inquiry may be 
narrowed down to a simple discussion which will have greater 
practical value on that account. 

(1) Dissipation Sheets.—Let a flat rectangular sheet of homo- 
geneous metal, of length A, breadth /, and of very small thick- 
ness ¢, be clamped by two massive metal clamps at the opposite 
edges along the breadth 6, and let a current c amperes pass in 
parallel straight stream lines from one clamp to the other. 
Then, if 

т = surface = 2bA, 

P = watts dissipated, 

з = вр. res. in ohms, 

0 limiting temperature C.“, 

e = radiation per sq. cm. per 1°C. in calories per second, 

R — total resistance in ohms, 


we have P= A 
also P = 4:2e08. 
Let there be a fixed ratio between X and b, such that 
À — nh, 
P = 8:4enl*0. 
If 0 is constant Рх eb?, 
a 6%. 
{ 
And if ¢ is also constant, 
Px csx el”. 


Therefore, if the thickness and limiting temperature of any 
number of sheeta of fixed proportion, but of different size, 
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are constant, the current-carrying power of the sheets will vary 
directly as the product of the breadth into the square root of 
the emissivity, and inversely as the equare root of the specific 
resistance, and the power-dissipating power will vary as the 
product of the square of the breadth iuto the emissivity, and 
will be independent of the specific resistance. The current- 
carrying power varies as the square root of the thickness, and 
the power-dissipating power is independent of the thickness. 
Turning next to the relative cost of materia's for dissipation 
sheets, we shall first assume that the limiting temperature and 
the thickness are to be constant in every case. Since the object 
is to dissipate the same amount of power by means of the same 
current in each case, it will be evident that the resistance must 
be constant, and that the product of the coefficient of emissivity 


into the area must also be constant. Thus 
CR, = С,2К,, 
121%; 
also е = e. 


We will next assume, what is practically the case, that the 
cost of a sheet is proportional to the weight of metal, w ; thus 


Cost = kw = T. A. b. t x å = Z, 


where k is the cost per unit of weight, and A represents the 
specific gravity. Substituting the value of o in terms of the 
cost, in the equation of surfaces, we arrive at a result which 
indicates that 
La = 
e 

t being constant, as assumed. Or the comparative cost of two 
materials for dissipation sheets of equal thickness is directly 
proportional to the product of the specific gravity into the cost 
per unit weight (the dearness), and inversely proportional to 
the value of its coefficient of emissivity. The shape which 
such sheets must have in order to dissipate the same amount 
of power with the same current will be such that the length 
will vary inversely as the square root of the specific resistance. 

Emissivity—so far as is now known—is purely a surface 
function, and is greatest for blackened or tarnished surfaces, 
aud least for a mirror-like polished surface. Economy, then, 
can be effected by avoiding bright surfaces, and even by cover- 
ing the dissipation plate with soot, or lampblack from a smoky 
flame. In some cases it will be cheapest to employ slabs of 
carbon instead of metal for the resistance plates. Assuming 
that efforts of this kind are made to secure the highest possible 
emissivity, we may take the same value for this constant in 
every case, by which the choice of material will depend only 
on the product ДА. In the following table a few of the most 
commonly used metals are tabulated in the order of their 
tuitability in respect to these considerations :— 


r 
| 


Metal. Sp. Ог. = å. | Pence per lb. = А. | Coefficient = Ak, 
Iron (sheet) ......... | 7:60 | 2:0 15:2 
Brass... ............ 854. 5:5 470 
Copper ...... cec | 890^ | T5 668 
German silver ...... 8:50 ( 18:0 | 153:0 
Platinoid ............ 9°0 (?) 56:0 | 524-0 


— —— 


These materials differ in practice in more respects than we 
have enumerated, aud the difference will modify the compari- 
sons. For example, one material can be employed in much 
thinner sheets than another, and the thinner it cin be made 
the more serviceable and cheap it will be, exactly in inverse 
proportion to the thickness. Again, one material can be run 
at a higher temperature than another, and the suitability and 
cheapness of it will be directly proportional to the temperature 
above surrounding objects to which it can be raised. 

In relation to the change of specific resistance, which will 
occur with rise of temperature, it is not necessary to make any 
elaborate calculation ; for, having fixed upon the working limit 
of temperature with fu!] current, and having made a test on a 
sample of the material to determine its specific resistance at 
this pre-arranged temperature, it is only necessary to design 
the sheet so that it shall have the requisite resistance at this 
working temperature. There is absolutely no need to trouble 
about the temperature coefficient, or what the resistance will 
be at any lower than the highest working temperature. 


(2) Dissipation Wires —A very common, mode of dissipating 
large amounts of electrical energy is to pass the current through 
spirals of some highly-resisting wire. Various metals may be 
employed for this purpose—such as German silver, platinoid, 
manganese steel, ігор, &c.—and the points to be decided are 
the choice of the material and of the gauge of wire to be used. 
The dissipatieg wire is required to offer a oertain amount of 
resistance, which may be calculated by dividing the watts to 
be wasted by the square of fhe current to be passed. But 
mere resistance is not the essential quality ; neither, indeed, is 
cheap resistance. If it is only desired to have cheap ohms 
they can be obtained by getting the finest wireavailable. Take 
platinoid, for example. This material is usually sold in gauges 
varying from 0:002in. to O 16in. in diameter. The number of 
ohms which may be purchased for a penny is shown by the 
following table :— 


Diameter in Ohms per Diameter in Ohms рег 
inches. penny. | inches. penny. 
00:2 8,400 0:02 | 8:5 
0:004 1,100 0:04 6:6 
0.006 460 008 | 0045 
0-01 | 64 | 0:16 00025 


According to this table it would be cheapest to purchase the 
finest wire. But the chief objeotion arises ſrom the faot that a 
single length of this fine wire might not carry the required 
current without overheating, and perhaps melting. To com- 
bine the finest wire by grouping lengths of it in parallel would 
be one step towards the most satisfactory conditions, but would 
still be far short of perfection. As a matter of fact, not 
resistance so much as surface is the desideratum — cheap sur- 


50 


8 


Shillings per ib. 
S 


10 


0:06 0:68 0:12 0:1oln. 


Diameter. 
face ; because it is desired to get rid of a certain number 
of watts, and a definite amount of surface is required for the 
purpose. The problem then resolves itself into getting as 
many square inches of dissipating surface as possible for a 
penny. If the wire were sold at a fixed price pcr unit of 
weight the cheapest surface would be that offered by the 
finest wire. But, as a matter of practice, the price varies very 
considerably with the gauge, owing to the increasing cost of 
labour in drawing a thinner wire. 

The accompanying curve gives the relation for platinoid 
between the gauge of the bare wire and the price of one pound 
of it. In order to determine the cheapest surface it will be 
necessary to take this curve into account. The thinnest wire 
will not be the cheapest from this point of vlew, because the 
cost of labour is great; the thickest wire will not be the 
cheapest, because there will be so little surface per pound of 
metal. There will always be some definite gauge of wire 
which will depend only on the price of the material, and will 
be independent of the amount of power to be dissipated, or of 
the current to be passed, which it will be best and cheapest to 
use. The following table, which has been worked out for 
platinoid, will make the point more clear :— 


0°02 0°04 0°10 0:14 


—— — —— — — —_— — —— 


Diameter of Diaineter of |54. inches of sur- 


wire. 


Sq. inches of sur- 


wire. face per penny. face per penny. 
002 122 0-02 12:5 

0:0C4 12:9 0:04 78 

0:006 18:0 0:08 4-5 

0:01 160 0:16 45 
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It will be scen that the best guuge of platinoid wire is 
0:006in. in diametef or No. 36 S. W. G. Whenever the current 
to be passed is sufficient to heat this wire to its safe working 
limit it will be cheaper to employ this gauge than any other. 
It will further be noticed that as the size of wire increases 
above this point there is a rapid fall in the amount of surface 
which can be obtained for a penny. 

Taking a dull red heat as the limiting temperature, this 
diameter of platinoid wire will carry about 1:21 amperes. ff, 
then, the current to be passed is more than this figure—say, 10 
times ав much— it will be necessary to place several spirals in 
parallel—namely, 10—so that each will carry the requisite cur- 
rent. Now, one foot of this wire has a resistance of 5:8 ohms 
at the working temperature, and will dissipate about 9 watts. 
In order, then, to find the total length of wire in all the spirals 
we have only to divide the total watts to be dissipated by 9, 
and the quotient is the length in feet. And to find the number 
of parallel spirals into which this wire must be wound we 
must divide the total current by 1:21. It will be observed 
that this method of fixing upon the size of wire assumes that 
there is no variation in the cost of labour in making the spirals 
with different gauges. As a matter of fact, it will be more 
expensive from this point of view to wind several fine spirals 
in parallel, instead of one thicker and longer spiral. But we 
can only indicate the direction in which calculations must be 
made, as it would occupy too much space to enter fully on 
this secondary consideration. Incidentally, we may mention 
that the shape of a round wire is bad, because it offers a 
minimum of surface for a given weight and section of metal. 
ТЬе spirals would behave much better, and less metal would 
be required, if the wire were run between steel rollers, or 
otherwise flattened out to a ribbon before use. 

In regard to the choice of material, theoretically the cheapest 
material to use is that for which the product of the number 
of square inches per penny on its best gauge multiplied by 
the number of degrees of its safe limiting temperature is a 
maximum ; or where there is any considerable difference in the 
emissivities of the wires the continued products of the last two 
factors and the coefficients of emissivity must be compared. 
The specific resistance of the material has no direct importance, 
but for any given gauge of wire its variation affects the 
current-carrying power; and, therefore, although it cannot in 
any way affect the total length and surface of wire which must 
be used, the specific resistance will indirectly affect the number 
of parallel spirals into which that total length must be sub- 
divided. 

(3) Some Practical. Dissipators. —W here the object is purely 
to get rid of electrical energy a very convenient apparatus may 
be constructed by placing a resisting wire or strip in a tank of 
water. The current-carrying power of such a conductor is 
almost unlimited as compared with the same conductor exposed 
to air, for in this case the heat is not got rid of by pure 
emissivity and convection, but to the greatest extent by the 
formation of steam. The latent heat of water is very high, so 
that a very considerable amount of energy can be got rid of in 
this way by means of a small water bath. The formation of 
steam is not usually objectionable, as it can be conducted away 
through a small pipe, or turned into distilled water for chemical 
purposes. Where the dissipation is to be carried on for some 
time the tank may be provided with a ball-cock for giving a 
regular supply of cold water. The limiting capacity of such 
a dissipator is the point at which a skin of super-heated steam 
is formed around the immersed conductor; but this limit, as has 
already been observed, is very high. One advantage of this 
form of dissipator is that it can be made to combine high 
dissipating power with non-inductance, so that it is very useful 
for getting rid of large amounts of alternate-current power. 
The resistance wire or strip should be placed near the bottom of 
the tank, and every facility for rapid circulation should be given 
to the water. Where a really large dissipator of this kind is to 
be constructed the principles of quick-steaming boiler construc- 
tion could advantageously be applied for providing very rapid 
circulation. Experiments on immersed resistances with thia 
high circulation are wantiog ; but it seems probable that the 
carrying capacity and dissipating power of a wire would be 
many times that of the same wire exposed to air. For example, 


an iron plate one square foot in area will emit about 400 watts 
at a low red heat in air; while the same area of plate in a 
quick-steaming boiler will evaporate from 5lb. to 1010. of water 
per hour (and would probably not become dangerously hot at a 
much higher rate of heating), which represent from 1,500 to 
3,000 watts. 

Another common form of dissipator is constructed of inferior 
arc-lamp carbons, arranged in series or in parallel to suit the 
conditions required. Ora similar resistance can be constructed 
of a paste formed by mixing powdered coke with bituminous 
or saccharine syrup, the paste being moulded into slabs or 
rods, and dried. Some makers mix insulating powder, such as 
plaster-of-paris, with the coke, in order to increase the specific 
resistance; but the practice is fallacious, as a higher specifie 
resistance only implies that the rods must be made thicker or 
more of them put in parallel, and it would be better to increase 
the current-carrying power of the material by having it as 
conductive as possible and moulding it accordingly. 


A REVIEW OF ELECTRIC TRACTION. 


In the August number of the Mémoires et Compte Lendu des 
Travaux de la Société des Ingénieurs Civils de France, there 
is an important and voluminous Paper on *'La Traction 
Kleetrique des Chemins de Fer," by M. E. de Marchena. 
The Paper is divided into two parts, and contains five chapters. 
Part I. is for the most part descriptive of complete systems in 
operation, while in Part II. the author has entered more fully 
into details of construction, adding thereto statistical matter 
and useful criticism. 

One noticeable feature is the exclusive reference to American 
practice in electric traction. All the examples selected are 
American. This, however, is scarcely to be wondered at, 
since, as Prof. R. H. Smith has remarked in a recent article 
from his pen, in spite of the original tramway installations 
in Ireland, and the various interesting and instruetive short 
lines in Germany and Switzerland, no fair-minded observer 
can dream of denying to the United States the honour of. 
practically solving in a commercially successful form the great 
problem of light railroad traffic with electric propulsion.” 
Not only do the 12,138 miles of American electric lines repre- 
sent a vastly greater length than in any other country, but they 
also corresponds to a higher percentage of the total mileage of 
tramway, viz. 84 per cent., than anywhere else. Electric 
traction, says M. de Marchena, has been one of the principal 
elements of the industrial life of the United States. 

Consideration is first directed to the application of electric 
traction to light trains on short interurban railways. During 
the past two years the number of these railways has increased 
at an extraordinarily rapid rate. At first they were constructed 
exclusively for passenger traffic; but now they are equipped 
with goods vans and postage and parcels vans; and at the 
present time, in one instance, the goods traffic is more im- 
portant than the passenger traffic. The connection of these 
lines to the urban tramway systems enables passengers 
to alight and goods to be discharged much nearer t» 
their destination than on the main steam lines. An impor- 
tant system of inter-urban electric lines is that in the 
vicinity of Cleveland, Ohio. In many parts this system runs 
in competition with the original steam railways; but, the 
speed attained being as high, and there being a cheaper and 
better service of cars and more facilities for entering and alicht- 
ing, the electric service, it is stated, has absorbed a consider- 
able slice of the traffic of the heavier lines. In this electric 
system there are several lines. One of these extends from 
Cleveland to Akron, via Bedford, and is 343 miles long, the 
greater part being of single track. A fare of 2s. 6d. is charged 
for the single journey, and 4s. 2d. for the double journey ; 
while on the steam line these fares are 4s. 4d. and 8s. respec- 
tively. The single journey occupies nearly two hours, con- 
siderable time being lost in slowing down and in the various 
stoppages within the terminal towns. This line is supplied with 
power from two steam stations of equal power, each station being 
equipped with two 850 n.r. steam engines, belt-geared to two 
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250 kilowatt railway generators. Each dynamois wound to give 
simultaneously continuous and three-phase currents, the former 
for traction and for arc lighting, the latter for glow lighting. One 
station is situated about 6} miles from Cleveland, at Bedford, 
and feeds the Cleveland half of the line, while the remaining 
half is fed by the other station, which is situated at Cuyahoga 
Falls. There is a project to utilise these falls and to transmit 
three-phase power to the Bedford station, the construction of 
the dynamos being well adapted to this purpose. The cars 
on this line are about 40ft. in length; some are provided with 
a baggage compartment, these each seating 32 persons, while of 
the remainder each seats 42 persons. The cars are heated 
electrically, and are each provided with 20 glow lamps. There 
are two 50 н.р. motors for the propulsion of the car, these 
being both on one bogey ; and each car is fitted with an air 
pump for supplying the compressed air brakes. 

Another line in the Cleveland system extends from this 
town to Ellyria, a distance of 17 miles, and traverses a beau- 
tiful district on the Lake Erie shore. A third line in this 
system is in reality an extension of the second line from 
Ellyria to Lorrain. It is, however, of a more solid construc- 
tion, specially adapted to the high speed of nearly 40 miles an 
hour, at which the cars are, run. There is now in process of 
completion ғ fourth line, namely an extension from Cleveland 
to Painesville, a distance of 31 miles; while it is intended 
shortly to construct a branch of the Cleveland-Akron line to 
Cuyahoga Falls. The total length of the Cleveland system 
now exceeds 125 miles, and numerous other extensions are 
being projected. 

Another line worthy of notice is that which extends from 
Buffalo to Niagara Falls, over a route 23 miles in length. 
This line is entirely of double track, the greater part being on 
the side of the road, and the rest on & specially-constructed 
track, the solidity of which equals that of an ordinary railway. 
At present this line is fed from two stations, one being & 
steam station at Tonawanda, and the other being the well- 
known electric power station at Niagara Falls. The rolling 
stock comprises 20 motor cars and 10 trailers, the former 
each seating 40 persons and the latter 60 persons. Each 
motor car is carried on two bogeys, and on each of the two 
axles of either bogey there is a 25 н.р. G. E. motor, thus giving 
100 н.р. to each motor car. A maximum speed of 85 miles 
an hour is attained. There is a competing steam line—viz., 
the New York Central; but, as in the former instance cited, 
ihe fares on the electric line are just half those on the steam 
line, with the added advantage of a transfer between any 
point on the Buffalo tramways and any point on the Niagara 
Falls tramways. 

Three important cities in Massachusetts—viz., Lawrence, 
Lowell and Haverhill—are connected by a system of electric 
lines covering some 56 miles in length. Besides this main 
system there are lines extending from Haverhill to the seaport 
town of Newbury, and from Lowell to Nashua. For the 
main system there are provided two power stations, each of 
1,500 R. P., the one at Lawrence and the other in the vicinity 
of Haverhill. The branch from Lowell to Nashua is of 
special interest from its being supplied with three-phase 
power. This branch is about 15 miles long, and is fed from 
two substations deriving power from a 500 н.р. main station 
at Lowell. One of the substations is six milea from Lowell, 
and the other is at the Nashua end. From the main station 
these substations receive three-phase power at 5,500 volts, 
converting it into continuous current at 600 volts, at which 
pressure the line is operated. The transformers are said to 
work at high efficiency, and do not require an attendant to be 
constantly at the substations. | 

Having reviewed these examples of lines primarily con- 
structed for electric traction, M. de Marchena passes on to 
consider instances where lines originally run by steam locomo- 
tives have been converted into electrical lines. He selects as 
his first example the Nantasket Beach branch of the New 
York, New Haven and Hartford Railroad. This branch is of 
double track, and extends a distance of seven miles. It 

is equipped on the trolley system, the construction of 
which, however, has been specialy adapted to the high 
speeds at which the cars are run, and to the heavy cur- 


rents taken by the motors. The trolley wire is of double- 
headed section, somewhat resembling the figure 8. Within 
the power station on this branch line are two 500-kilowatt 
generators direct-coupled to 800 н.р. steam engines, the elec- 
tric power being generated at 700 volts. Recently this line 
has been extended a distance of nearly four miles, fron Nant- 
asket to East Weymouth; but this extension is worked on the 
third-rail system, and not by the trolley. The locomotives are 
arranged to collect current from either overhead or surface 
conductor. There are at present four locomotives, externally 
resembling baggage trucks. Each locomotive is equipped with 
four motors of 125 н.р. each, and weighs about 27 tons. The 
normal draw-bar pull is 7, 700lb., and will draw trains weigh- 
ing from 400 to 500 tons. There are also six motor carriages, 
each fitted with two motors of 125 n.r. These each carry 80 
passengers, and will haul several 96-passenger trailers. High 
speed is one of the objects sought, and it is said that a speed 
of 63 miles an hour is attained without injury or risk to the 
rolling stock. The normal service speed is about 85 miles an 
hour. 

Other examples of conversion from steam to electric railway 
follow. The Pennsylvanian Railroad Company, one of the 
richest and most powerful railway companies in America, has 
adopted electric traction for its branch line extending be- 
tween Burlington and Mount Holly, the length of which is 
about eight miles. The special rolling stock comprises cars 
arranged partly for baggage and partly for passengers, besides 
which the ordinary coaches of the main-line service may be 
used as trailers. Each motor car is mounted on bogeys, and 
is fitted with two motors of 75 н.р. A normal service speed 
of about 35 miles an hour is attained, the maximum speed 
being about 60 miles an hour. The Columbus Hockin Valley 
and Toledo Railway Company has electrically equipped a 
25-mile branch line of single track, traversing the mining dis- 
trict of Wellston. This system has the advantage of working 
its power station in the midst of the collieries, with coal at 
a very low price. There is in process of construction by 
the Washington, Alexandria and Mount Vernon Railway 
Company a high-speed electric line, about 20 miles in length. 
This line is to be worked at 600 volts in the rural districts and 
220 volts in the town of Washington, the variation in voltage 
giving a variation in speed in the ratio of 60 to 11. In the 
rural districts a speed of 50 miles an hour is to be attained. 
Each train, consisting of four coaches, will be drawn by a 
locomotive equipped with two motors of 125 н.р. each. 
Finally, the Columbia and Maryland Railroad Company is 
actively engaged in constructing a high-speed line between 
Baltimore and Washington, the route covering about 98 miles. 
The single journey is to be performed in 45 minutes, necessi- 
tating a speed of over 62 miles an hour in some parts of the 
line. The overhead construction and rolling stock have been 
specially designed for this speed. 

Chapter II. in M. de Marchena’s Paper is devoted to 
* Matériel Employé par les Lignes Electriques." Motors 
receive the first attention. To the great improvement in 
motors during the last few years, and to the abandonment of 
double-reduction gears, the author attributes the progress and 
enhanced efficiency in electric traction. The use of high- 
permeability steel for magnets, permitting, as it does, a small 
expenditure of magnetising power, is regarded as one important 
cause of improvement. Four-pole motors are also considered 
an important advance in the right direction, since they more 
readily give the low speed required with single-reduction 
gear. Carbon brushes are commended, the more especially as 
with them a position of no-lead-nor-lag can be maintained, 
and the motor run in either direction, without. injurious 
sparking. Gramme armatures are sometimes employed, and 
in other cases the drum type is used, a very general tendency 
being to adopt the Eickemeyer system of armature winding. 
The G.E. 800 motor is regarded as typical, and is described in 
detail. This motor is constructed under Thomson-Houston 
patents. It is one of the lightest motors in existence in pro- 
portion to its power, and with its gearing weighs about 1,456lb. 
The rated power of this motor is 25 н.р., with the normal 
current developing a tractive force of 800lb. at the rim of 
wheels 88in. diameter. The field-magnet coils of this motor 
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are carried the one on the upper half and the other on the 
lower ha!f of the carcase, and by means of two additional 
polar projections a 4-pole field is produced. The Eickemeyer 
windings of the armature are cross-connected for two brushes, 
which are on the upper half of the commutator and are con- 
veniently reached through the trap doors in the car floor by 
lifting back the hinged upper part of the motor frame. "There 
are various ways in use of suspending the motor, but in that 
most commonly adopted part of the weight is taken directly 
by the axle and part by the motor truck. Particulars 
are also given of the G.E. 1,200 and G.E. 2,000 motors, 
after which there follow descriptions of the Westinghouse and 
Walker motors. With regard to gearless motors, M. de Mar- 
chena observes that they are little used, and are objectionable 
on account of the difficulties in removing them for repairs. 
Evidently he has forgotten the use of these motors on the 
City and South London Railway and the Liverpool Overhead 
Railway. 

Trucks next receive consideration, and are classified under 
(1) ordinary trucks with rigid axles; (2) bogey trucks, with 
central pivot and rigid axles; and (8) bogeys for ** maximum 
traction, arranged with eccentric pivot for giving the greatest 
rail adhesion. All these possess one common feature, namely, 
the mode of suspension of the car body, which is carried on 
the axle by means of suspending springs. The truck itself 
rests on the axles by means of other springs, of less flexi- 
bility. This arrangement lessens the effect on the car body 
of the vibration of the gear and the irregularities of the track. 
The first class of truck is best adapted to short cars, in which 
the length of car body does not exceed 16ft. to 18ft., and the 
wheel base from Oft. to 8ſt. 3in. But with longer vehicles, 
and with speeds of considerable magnitude, this type of truck 
is disadvantageous, it being dangerous either to carry the 
car body far beyond the wheel base, or, on the other hand, 
to increase the wheel base so as to include a greater length of 
car. For such cars, and for speeds employed on interurban 
lines, bogeys are suitable, since they permit of lengthy cars 
passing safely round curves of short radius. Unless, however, 
all four axles have motors, this arrangement must result in 
loss of adhesion to the rails, an effect of importance where 
the gradients are steep. Four motors are essential in order 
to use the entire weight for adhesion, an arrangement, 
however, which is expensive and inconvenient, in view 
of the complications in the controlling apparatus. It is 
generally preferable, therefore, to have only two motors of 
convenient power, except where very great power is required. 
Where great rail adhesion is essential, recourse is had to 
a special construction of bogey truck, giving maximum 
traction“ or adhesion. This type of truck comprises two 
axles, one carrying wheels of much larger diameter than the 
other, the weight being thrown principally on the former, which 
carries the motor. With this type of truck 80 per cent. of the 
weight can be utilised for adhesion, and cars of as great length 
as with ordinary bogeys can, it is said, be adopted. When the 
length of the car exceeds 25ft. to 30ft. it is advisable to use 
radial trucks. In these there are three axles, each carried on 
a separate frame, all three frames being united by pivotal 
connections. The car body is attached only to the two extreme 
axles, on which also the motors are placed ; and about 90 per 
cent. of the total weight is utilised for adhesion. This form of 
truck greatly diminishes the rail friction on curves. 

The series-parallel controller for two motors on a car is next 
described, the author selecting for detailed explanation the 
form provided with 10 notches in addition to the“ off notch. 
Reference is made to four-motor controllers, but these are not 
described. The success of the series-parallel controller is 
attributed to its superior efficiency over the ordinary interpola- 
tion of resistance, to the arrangement for electromagnetically 
blowing out sparks, and to the easy gradations of speed 
obtained therewith, as well as to the relief which it gives to the 
motorman by combining many actions in the movements of 
one handle and a switch. 

Different forms of brakes are used on cars, according to the 
weight and speed of the cars. Hand brakes are insufficient 
where the momentum of the car exceeds a certain value, and 
in such cases tlie use is made of electric or compressed air 


brakes. M. de Marchena considers inconvenient and uncertain 
that form of compressed air brake system in which the air 
pumps are worked by an eccentric on one of the car axles. He 
prefers that these pumps should be worked by an independent 
electric motor placed in the motorman’s cabin, the working 
of the pump motor being automatically controlled by the pres- 
sure in the reservoirs. This method is extensively used on large 
cars, and particularly where several cars are run in train. 
Two classes of electric brakes are in existence: (1) those in 
which an electric motor is employed to actuate ordinary brake 
shoes on the rims of the wheels; (2) those in which the energy 
of the moving car is absorbed by Foucault currents generated 
in a mass of metal attached to the axle. Dependence for 
brake power on obtaining power from the main circuit renders 
liable failure of the brake at a critical moment, when it is 
most needed. A better and more general plan is to use the car 
motors as electric generators; and in the emergency of an 
impending accident this method of braking is of great service, 
the two motors being temporarily short circuited on one 
another, and thereby developing for a brief interval an intense 
resistance to motion. 

In Chapter II. the trolley system of distributing current to 
the cars alone is considered, other systems being reserved for 
later discussion. A common pitch for trolley wire suspen- 
sions is from 100ft. to 160ft. On curves, the wire is thrown 
into a polygonal shape by means of pull-overs, to obtain 
careful cantering over the track and to avoid throwing off the 
trolley. We may observe, in passing, that this often-difficult 
and always-clumsy arrangement is avoided by the use of the 
Dickenson side-trolley system, the trolley pole in that case 
being on а swivel,'and the trolley wheel capable of adapting 
itself to positions on either side of the track. On single 
tracks, we are told, the wire is generally supported on 
brackets, while for double tracks span-wires are commonly 
used. The span-wire suspension is more flexible, and more 
readily permits of the passage of the wheel at high speeds. 
In order to make easy the passage of the trolley wheel at 
high speeds, where bracket supports are used, the trolley 
wire is attached not directly to the bracket, but to a loop of 
wire attached to the two ends of the bracket. For high- 
speed lines of single track also the trolley-wire is duplicated 
throughout, instead of being looped at the turn-outs, the 
two wires being frequently cross-connected. Ordinary round 
trolley wire, with the usual type of wheel, is unsuited to the 
supply of very large currents to a car or train; and in some 
of the lines where large power is required on each train there 
is an 8-shaped section of wire, flattened on the lower side to 
present .a great surface to the wheel. In other cases a 
trefoliated shape of section has been adopted for the trolley 
wire, two of the lobes of the trefoil presenting a contact 
surface to the wheel. In still other instances where a car 
has had to collect a very large current, this has been done by 
means of several trolley wheels, instead of by only one. On 
high-speed lines the points of support of the trolley wire must 
be at no great distance apart, and it is well that this distance 
should not exceed 8Oft. to 100ft. The wire must also be 
stretched so as to sag less than on slower lines, to prevent 
oscillations of the trolley wheel. 

In the matter of the permanent way, much improvement 
has recently been effected, and the tendency is to adopt a 
standard of construction approximating to the solidity of 
steam lines, and based on much the same principles of con- 
struction. The use of the rails as a return conductor is one 
reason why great economy in rail section cannot be permitted, 
since the resistance, of steel rail is six or seven times that of 
copper. Fish-plate joints are insufficiently good conductors ; 
and a system of bonding the joint, to improve its conductivity, 
must be used. No end of unsuccessful methods of bonding 
have been devised, but there have been others which have 
given satisfactory results. Particularly, the ** Chicago" rail- 
bond may be instanced. This consists of a copper bar, the 
ends of which are enlarged and socketed, and forced through 
holes drilled in the two railends. By means of an iron pin 
driven into the socket at each end, the joint is tightened: 
and to prevent this pin from dropping out, as well as to 
increase the contact surface, the end is well hammered over 
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the pin and the side of the rail. It is well to coat the bonds 
with insulating compound when completed. As a rule, each 
joint consists of two bonding pieces, and further to com- 
plete the return circuit the opposite rails are cross-connected 
with copper conductors at every 100ft. or 120ft. run. Great 
care has to be expended in making these joints and cross con- 
nections, as, when finished, they are often out of sight beneath 
the surface of the ground, besides which their importance 
renders it essential that they should not fail. When these 
connections are well made the drop in pressure on the return 
circuit is but small, this permitting of some econumy of copper 
in the overhead line. With 50lb. rail one yard of simple track 
has the same conductivity as about 100 yards of copper wire 
of the section of ordinary trolley wire. In the early days of 
electric traction it was erroneously assumed that the earth 
would serve as a return conductor. M.de Marchena gives the 
following formula for the resistance of a rail-return circuit per 
kilometre length, assuming the bonding and cross connections 
to be well made, 1-64 

R= , 

P 

where P is the weight in kilogrammes per metre of rail. Con- 
verted into English measures, this formula becomes 

R 5:88 

1 5 
Р, | 

where Б, is the resistance per mile of track, and Р, is the 
weight in pounds per yard of rail. 

Power-station equipment for electric traction differs very 
considerably from the plant which was used for electric light- 
ing stations ten years ago. At that remote time 100 kilowatt 
dynamos were considered enormous, while at the present time 
this is the smallest type of railway generator constructed. 
Gradually units of 200, 500, 800, and 1,500 kilowatts have 
successively been adopted, and in some plants now being pro- 
jected still higher powers are contemplated. Up to about 500 
kilowatts capacity, it had been customary to use belt or 
rope gearing. But this practice is being replaced by that 
of direct coupling, which is now used for units as low 
as 200 kilowatts. There equally prevails the slow-speed 
type of steam engine, this necessitating a larger and more 
costly size of dynamo. Nevertheless, direct coupling is 
preferable on account of the reduction of floor space, the 
security and simplicity of working, and the abolition of all the 
inconveniences arising from the use of gearing. In regard to 
the efficiency of these machines for 500-kilowatt generators, a 
size largely used in Europe, efficiencies of 96 per cent. at full 
load and 91 per cent. at one-fourth load are guaranteed. 
Formerly the adoption of direct-coupling for traction gene- 
rators was criticised unfavourably by many eminent engineers, 
who believed that sudden changes in the load would react 
injuriously on the engine, unless a flexible link, such as a belt 
or system of ropes, were provided. In practice, however, these 
injurious effects can be eliminated by providing flywheels of 
sufficient mass and diameter.  Direct-coupled units of mode- 
rate power, such as the 400-kilowatt generator used at the 
Chicago Exhibition, have the armature mounted on the shaft 
of the engine, which, although it makes the armature and 
commutator readily accessible, yet has the disadvantage of 
throwing an excessively heavy load on one bearing. In large 
units, if the steam engine is of the single-cylinder type, or if 
it has two cylinders on separate bed-plates, the armature is 
generally placed on the rim of the flywheel. If the two 
cylinders are on one and the same bed the armature is gene- 
rally carried by two bearings beside the engine, and driven by 
it by means of a flexible coupling. In that case the flywheel 
is on the opposite side of the engine. 

For units up to 500 kilowatts the single cylinder, or else 
the compound-tandem type of steam engine, is preferred, on 
account of the readiness with which it adapts itself to sudden 
and large variations of load. But where very large units are 
required, to employ а single cylinder, if usual designs were 
followed, would necessitate excessively high piston speeds. In 
America piston speeds in the neighbourhood of 750ft. per 
minute are frequently employed. An alternative practice lies 
in the adoption of compound or triple-expansion engines, with 
a corresponding possible reduction in piston speed. 


The folowing are some particulars of the large 1,500- 
kilowatt generators at Brooklyn power station :— 


рева Metu 75 revs. 
Number of poles..................... 12 

Weight of generator ............... 81 tons 
Weight of armature ............... 87 tons 


The diameter of the armature is 10ft. Gin., and its length 
is 8ft. There are 868 slots, each containing four conductors 
of 120 sq. mm. section. The weight of copper in the arma- 
ture is 8:2 tons. There are 696 segments, i.e. 58 per pole, on 
the commutator, which is 7ft. in diameter. The length of the 
commutator is 2ft. There are 12 sets of carbon brushes, the 
aggregate section of which amounts to about 1,000 sq. cm., 
or, roughly, 5 amperes per square centimeire. At 60deg. 
the armature resistance is 0:004 ohm, causing & drop of 10 
volts at full load, or 1:6 per cent. of the total volts. There is 
а magnetising force of 8,000 ampere-turns in each field- 
magnet coil; and the total resistance of the field coils is 54:7 
ohms, the magnetising current being 11 amperes, or only 0:4 
per cent. of the total current. At 600 volts the magnetic 
induetion in the armature is 14,400 lines per sq. cm., and 
13,000 lines in the field magnets. The electrical efficiency at 
full load is 98 per cent. The commercial efficiency varies 
from 97 per cent. at full load to 95 per cent. at one-fourth 
load. This dynamo is direct-coupled to a triple-expansion 
Allis-Corliss engine, developing from 2,000 to 2,500 н.р. This 
generating set has given most satisfactory results, the con- 
sumption of fuel in ordinary service having been as low as 
2-64lb. per kilowatt-hour. The cost of labour, repairs and 
maintenance, and lubrication, per kilowatt-hour, amounts 
to 0-44. 

(To be continued.) 


THE EFFECT OF INSULATION RESISTANCE AND 
CAPACITY ON THE ABSOLUTE POTENTIALS IN 
ALTERNATE-CURRENT SYSTEMS.“ 


BY A. VON ETTINGHAUSEN AND G. OSSANA. 


Observations of the insulation-testing on several three-phase 
light and power systems led to the following investigation and 
experiments. To check the condition of the insulation of mains 
which carry current at potentials of 1,000 to 1,200 volts, the 
use of an electrostatic voltmeter has been recommended, the needle 
of which is consecutively connected to the three high-pressure 
mains, whilst the case of the instrument is connected to earth. If 
the condition of the insulation of all three mains is equally good, 
the absolute effective potentials are about equal ; if, however, a 
fault occurs in one of them the pressure of this main usually 
decreases, while the pressure of the other two mains also change— 
usually one is increased and the other is decreased. But it can 
happen that the absolute pressure of both the other mains increases, 
and it is even possible under certain conditions that the faulty main 
has a higher absolute pressure than the other two which are better 
insulated. 

For instance, in one system (Niklasdorf) the three mains, when 
connccted together and tested with continuous current at 100 volts, 
showed an insulation resistance of 2:2 megohms; and it was noticed 
that each of the three mains had about 950 volts absolute pressure 
(950 volts effective difference of potential between the main and 
earth). On connecting an artificial fault, w, of about 50,000 ohms 
resistance between main I. and earth, the absolute pressures in 


volts were 

0,—820, ¢,=1,300, 0,—850. 
On connecting the fault- resistance w to main II., the pressures were 

0,2870, ¢,=750, 6,=1,380. 
Finally, when w was between main III. and earth, 

é,=1,370, 6,—840, “. = 750. 
On another system, which included only one single three-phase 
motor, the insulation resistance of the whole was 1:8 megohms, and 
each of the three wires had an absolute pressure of 1,220 volta. 
On switching a manganin resistance of 104,000 ohms between 
main I. and earth, 

71950, ¢,=1,880, 2,—1,170. 
On transferring the resistance to between main II. and earth, this 
main had the smallest potential and main III. the largest. When 
the resistance was between main III. and earth, this main had the 
smallest potential, but now main I. had the greatest. 


* From the Zeitschrift für Elektrotechnik, 
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To consider the case in the simplest manner, we will make the 
assumption that the faults in the insulation lie in the conductors 
between the generator and motor or transformer, and we will con- 
sider these faults as non-inductive resistances 1, tr, and 103. Ав 
we shall chiefly use the reciprocals of these, we shall take the con- 


ductivities ki E ka= 2. and h=}. We will also imagine that 


1 3 
the capacities C,, Ca, C, ‘are connected to the mains. Both the 
resistances and the capacities are connected between the respective 
mains and a common point, O, which represents the earth. The 
otential difference between each conductor and earth varies accord- 
ng to a simple periodic law. Let the maximum values be A,, A, 
and A, and the maximum values of the current JI, J, and J,, so that 


4 4. A 
J,= J=A,k „=. 7=Ak, J, Ak, 
ee, rd бату. Ko Јз 10 6 23 


| І 
The capacity currents will have the values 
A Ai Cp IA Cz. *-4,0,p 

where p=, T being the periodicity of the alternating current. 

The currents J are in phase with the pressure; the currents ! 
are a quarter period in advance. In Fig. 1 the maximum values of 
Jı, J. and J, are represented by the lengths OA,, OA, and OA,, 
the maximum values of #,, 4, апа 3, by the lengths OB, OB, and 
ОВ,. The arrow shows the direction in which the diagram must 
be rotated in order to obtain the momentary values of the currenta 
by projecting OA and OB on any fixed straight line GG passing 
through O. "Taking this momentary value as positive if upwards 
from O, and negative if downwards, we have 

Оа = = Ј, сов p =å; Ку cos ф, 
Ob, =), = 4, cos (ф, + 90) = — A, C, pain ф,, &c. 

The angle ф between A and the positive direction of OG is 

reckoned by rotation from this line in the direction of the arrow up 


-G 
Fic. 1. 


to 360deg. If the projection of A, (OL) on the fixed line b b, and 

on a line perpendicular to it be д, and A,” respectively, then also 
= A, ki and ј = - A,” C, p. 

Similarly, at the same moment, 
а= A К; Jp = — Ay” Ср, 
: h= 43 hy ; j= Ag €, p, 
and since X i+ x j— 0, 
A ki A2 hey 43 ky AC p - Ag” Co p AL 0, p=0. 

This equation can be taken to mean that опе can consider kis Ka, 
and k, as forces acting at the points I., II., and III., in a horizontal 
direction to the right, and C,p, Сур, and С.р, as forces working 
vertically upwards at the same points ; the turning moments in the 
direction of the hands of a watch being positive. Thus the equa- 
tion expresses the condition that the sum of the turning moments 
of these six forces about the point O shall be O at any moment, 
t.e., the resultant of the six forces must pass through the point O. 
One can easily determine the magnitude, position and direction of 
this resultant by construction. Since the equation must hold at 
any moment, we can consider the forces turned through an angle 
of 90deg. (any angle would do, but 90deg. is the simplest) and, 
repeating the construction, obtain another resultant which must 
also pass through O. is therefore the cutting-point of the two 
resultants. One can see that on reversing the direction of rotation 
of the diagram, the currents j would assume values of opposite sign. 
This is the case if the generator's direction of rotation be reversed, 


It follows thus that, other things being equal, the position of O 
depends on the generator's direction of rotation (i. e., on the order 
the electromotive forces succeed one another). 

To test the proof of these investigations we have made numerous 
experiments with a small three-phase machine. The machine was 
turned by a 1 н.р. electric motor, the speed of which could be so 
regulated that p was always exactly 500. Three condensers were 
connected to the machine terminals, one between each terminal 
and earth. The capacities of the condensers for alternating currents 
of the given frequency was previously carefully determined by 
connecting them in series with a non-inductive resistance of known 
value, and measuring the potential differences between the coats of 
the condensers and between the ends of the resistance by means of 
a Carpentier mirror electrometer. The capacities were 

С,=0` 198, C,=0°473, C,,=0°0954 microfarads. 

Between the neutral point N of the winding on the machine 

and the terminals I., II., and III., there was an equal pressure of 


F16. 2. Fic. д. 
77:5 volts. The observed potentials between the common point О 
(earth), and the terminals were, however, 

6,2930, 6,=45°2, 6,=105°0 volts. 

Let us take, instead of the maximum, the measured potentials, 
and draw a circle, the radius of which corresponds to the potential 
difference between the neutral point N and the terminals, calling 
the centre N. Let us take three points I., II. and III. on the 
circumference, 120deg. apart, and draw arcs from these points with 
radii ô à,, ё; respectively. 

Assuming a simple periodic pressure, these arcs must cut at the 
same point, the position of which will correspond to that of the 
point О (see Fig. 2). On connecting a non-inductive resistance w 
of about 20,000 ohms parallel to the condenser C, the values of 
the pressures between the terminals and earth became 

€,—9177, 6,—424, ¢,=116°5 volts. 

Describing arcs with these new radii and with the points I, II., 

and III. as centres we get a new point О,. 


Fic. 5. 


Fic, 4. 


When w was connected parallel to the condenser C, 
(,—95 77, ¢,=486°2, ¢,=99°2, 
and a point О, was obtained. 

When о was parallel to the condenser C. 

C — 74:9, 6,=56°8, 3 1028, 
which gave the point O3. 

It will be noticed that the point II. had, in every case, the 
smallest absolute potential, whichever terminal w was connected to. 
This is caused by the relatively high value of C,. 

From the relative position of the point O, determined by the experi- 
ment, the relation between the three capacities can be determined. 
When no resistance is connected between the terminals O is the 
junction-point for the three capacity currents only ; besides this 
the directions in which the three currents X are to be drawn is 
also known. Since it is only a question of determining the ratio of 
the currents, we can neglect the difference in phase between them 
and the pressure, and simply find lengths OI., OIL, ОШ. propor- 
tional to the currents. Thus on Fig. 3 we take arbitrarily on OII. 
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а length ОЗ, draw through f а line parallel to ОПП. until it cuts 
10 produced at a. Then drawing а / parallel to ОП, the capacity 
currents must bear the following proportion to one another :— 
11: X: #, = Оа: ОВ: Oy Ci A, : Cy Az: О, A3. 

And since we know the relation A, : A2: А, from our experiment we 
get C,:C,:C, This construction gives the following ratio, 
1 : 2°43 : 0:496, and the direct determination of the capacity gave us 
1 : 2°39 : 0:482. 

From each of the three sets of observations taken with the resis- 
tance w we can further determine the absolute values of the three 
capacities. As already shown, the current flowing through о must 
have a common junction point with the three capacity currents. 
Thus we draw Fig. 4 for the first case, w connected to I., marking 
off on OI., ОП. and OIII. lengths proportional to the product of the 
potential and capacity. Thus O;a proportional to 91:7, O,b pro- 
portional to 2°43 x 42°4, and Oje proportional to 0:482 x 116-5. 
Combining these into a resultant O,d, and turning this through an 
angle of 90deg. to the position O,d,, this represents the resultant 
capscity current, which must be equal and opposite to the current 
through the fault; the magnitude of the latter is already known 


ір = : =4,580x10-° amperes. If the values for the capacity cur- 


rents given &bove be marked off as lengths in mm., one finds that 
Od = 47˙5 mm., and one has the following equation to determine 


O,d. C per i, — 4,580 x 10-*, 


from which C, 20:193 x 10, or C, 0:193 microfarad, which agrees 
with the actual value. At the same time, C, and C, are also 
known. In asimilar manner the values of the capacity determined 
from the other observations made to find the points O, and O, are 
very approximately correct. The direction is also determined in 
which one must conceive the diagram to rotate (about O or about 
O1. Op and O4) in order to reproduce correctly the order in which 
the E. M. F.'s of the three-phase machine must succeed one another.“ 
From numerous other experiments which we made under different 

conditions, we may mention one in which a resistance as well as a 
capacity was connected to each terminal of the machine. Their 
values were 

C,=0 959, С,=0 007, C,=0°492 microfarads. 

w,=2,240, w,=4,000, = 2, 650 ohms. 


The pressures ¢,, ¢, and 6, were observed, and also the pressures 
between the terminals ^,4, ¢,, and &4. They were 


e146 7, ¢,=50°5, ô 535 volts. 

(a7 88:6, ¢,,=87°8, 0, = 87 ö volts. 
The relative position of the points I., II. and III. can b» drawn 
directly from this, as well as the position of the junction-point ; 


the figure then shows that the angles of phase differeuce between 
the pressures ¢,, c, and ¢, are 


a =127}", ауз = 1133°, G4 =119°. 


Checking this by an experiment by Joubert’s well-known method, 
the angles were given as 


12 131°, Bg=113°, 61116 


The close approximation between the values a and 8 shows that 
the potential curves of the machine are not very far from sine curves. 
Again, if from the known values of the capacities and resistances 
the relative position of the point O be constructed, it will be 
found that 
(,—47 2, 6,—020, and 6,—52 7 volts, 


which are not far from the observed values. 

It has also been pointed out that the direction of rotation of a 
three-phase machine has considerable effect on the position of the 
point O. A direct experiment, in which both capacities and resist- 
ances were again both connected to the terminals, confirmed this 
result. When rotating in one direction with an armature pressure 
(between the neutral point N of the winding and one of tho 
terminals I., II., or IIT.) of 67:1 volts. we had the values 


71 = 02:5, 6,25 101:0, 6,— 644 volta. 


* Observations on a three-phase system at Kapfenberg with an electro- 
static voltmeter gave the relative positions of the junction-point, as shown 
in Fig. 5 above. Under ordinary conditions this point was at O ; the 
absolute pressures of the three mains were 1,100, 895, and 870 volts 
respectively ; J. is the topmost wire on the line. On connecting a fault resis- 
tance of 104,000 ohms consecutively between each of the poles of the gene- 
rator and eartb, the positions of the junction-point (earth) relatively to the 
three mains was O;, О„ and Os respectively. But on connecting a vo micro- 
farad condenser between each pole and earth consecutively, this point took 
the positions Kj, Kp and Ks. The insulation resistance of the whole 
high-tension line (about a mile long) was 10 megohms when measured 
with 100-volts pressure. On calculating the position of one of the 
points Oi, O4, Os, or К,, Ka, Ks, as well as the position of О, the capacities 
of the three mains (neglecting the insulation currents) worked out to 
0009, 0-015, and 0:016 microfarads respectively. 


i on reversing the direction of rotation by crossing the belt we 
oun 
6,=51°9, 6,=68°7, 6,—83'1 volts. 


The position of the junction point had, therefore, changed. In 
Fig. 6 the two positions are indicated by О and Q respectively. 

Our conclusions also hold for two-phase currents ; the position of 
the point O can be found ia the same way as above. If, for 
instance, the insulation resistances of the conductors are equal, 
and also their capacities, one gets for a two-phase current with 
three conductors (Fig. 7), 


A = 
LO=ILO=% V6, if I., II. II, III. =a, 


: A . 
from which III. О = " V2, and the ratio of the absolute pressures 


of the outer conductors (I. and II.) and the middle conductor (III.) is 


b 
—] 58. 
He! 


Observations on such a system (Weiz) showed, however, a greater 
ratio between the pressures, on an averaze 2°18, showing that the 
above assumption was not fulfilled. The absolute pressures of the 
two outer conductors also varied 11 per cent. from one another. 
Instead of 6,,;=¢,,=2,100 volts, we had 6,=1,720, 5 1, 600, and- 
&, 760 volts. | 

One more experiment with the small polyphase machine is worth 
mentioning. One of the three windings on the inductor can be 
separated from the others at the neutral point, by removing a screw. 
The separated end of this winding, however, remains connected 
with the contact ring of what was until now the central point. 
Thus the armature has two windings, independent of one another, 
whose electromotive forces (assuming the sine law) bear the ratio 
of 1: „/д to one another, and differ 90 deg. in phase. The brushes 
making contact with one end of the windings are connected to 
terminal III., and the free ends of each winding are connected to 
the terminals I. and II. On connectiog the three resistances 


Fic. 6. Fic. 7. ric. 8. 
10, —8,170, 10, —8,860, 10, —9,470 ohms between each of these ter- 
minals respectively and the point O, the following pressures were 
observed : 

0,277813, 


As expected, these are approximately in the ratio 2: \/3:1. 
Next the pressures between the terminals and O were measured, 
and were found to be 2, —48 7, 6,=38°5, 0,—20:8 volts. Fig. 8 is 
drawn from these figures. The threo resistance- currents are 


i, = 91200590, i,=0-0434, +,=0 0315 amperes. 
701 
Marking these lengths off on Ol., ОП. and ОПП. one sees that the 
sum of the three currents is actually O and that they therefore 
meet at O, also using the known value of K the construction also 
gives with accuracy the observed point O. 


Assuming t, —1,— tg, if the conditions dia = 4/3 0,, 2072 are ful- 
filled we get, accord ing to our investigation, 


ò 724, 64,41 7 volts. 


Finally, so far as regards the ordinary single-phase alternating 
current, it is sufficient to point out that the point O in the diagram 
must lie on the straight line joining the points I. and II. if only the 
fault-resistances of the mains are considered. But if account is 
also taken of the capacity, O lies on one side of this line. On 
reversing the direction of rotation of the armature the point 0 
moves to the other side of the line I. to a position symmetrical with 
its former one. 

Throughout this Paper we have assumed that the resistances «^ 
were non-inductive. If 10 were inductive and its coefficient of self- 
induction were L, ac:ount can be taken of its current lagging 90deg. 


behind the pressure by substituting Cp – a for Cp. Otherwise 
l 


the construction remains the same. 


a 
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QUEENSLAND NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


BRISBANE, September 15, 1 896. 


Electric Light and Power Bill.—A Bill was introduced in 
the Legislative Council by the Hon. A. J. Thynne, Postmaster- 
General, for facilitating and regulating the supply of elec- 
tricity for lighting and other purposes. Previous to this the 
only legislation existing on the matter was contained in two 
private Acts, enabling the gas companies at Rockhampton 
and Warwick to supply electricity for lighting purposes in 
their areas. Three other small electric lighting undertakings 
also existed, but without any statutory powers. The Bill now 
before the Council is based generally on the English law, 
but differs from it on two essential points. Firstly, all under- 
takings for electric supply other than private plants supplying 
electricity only within the premises of the owners, must come 
under the Act ; and secondly, the order enabling any company 
to supply, is given by the Governor in Council upon.applica- 
tion in the prescribed manner, and the expense of obtaining 
special Acts is thus rendered unnecessary. The consent of 
the Local Authority is required to the application of a com- 
pany, but may be dispensed with on sufficient reason being 
shown. An Order does not carry with it a monopoly, whether 
granted to a company or Local Authority. The term of 
tenure by the company before the compulsory purchase clause 
can be enforced is suggested as 42 years. The framing of all 
Orders and Regulations is left in the hands of the Governor in 
Council. There has been some opposition to the measure 
from the Drisbane Municipality, on the grounds that they 
desire the exclusive right of supply within their area. The 
Bill is now before a Select Committee, and it is hoped it will 
pass through the Houses this Session. In another Dill ai 
present before the Legislative Council it is proposed to remove 
the duties from all electrical machines and fittings brought 
into the colony. 


Charters Towers.—The work of laying the mains at Charters 
Towers is progressing rapidly. The supply is at 2,500 volts 
by underground cables (Callender's), feeding on to low-pressure 
network, which will eventually be on the three-wire system, 


Brisbane.—The Brisbane Municipal Council have resolved 
to apply for an Order in Council to supply electricity within 
the city. The Brisbane Electric Supply Company was regis- 
tered recently, being formed by a Mr. Barton, who has a plant 
supplying 3,000 lights, at work at present. Gas is 6s. 8d. per 
1,000 cubic ft. 


Ipswich.—The Ipswich Municipal Council have asked Mr. 
Hesketh to prepare them a scheme for an electric lighting 
plant, capable of supplying 5,000 lamps. 

Electric Traction.— The Brisbane Electric Tramway Com- 
pany is making rapid progress, and hope to have their work 
completed by next June. Part of the plant has arrived. 


Telephones.— Consequent upon the introduction of electric 
traction the Post and Telegraph Department are considering 
the advisability of double-wiring the telephone circuits, and 
placing the wires underground. All the lines are in the hands 
of the Government. As the interior of Queensland is very 
sparsely populated, facilities for communication are costly. 
The Brisbane Courier notes an important departure in the 
application of a telephone on Van Rysselbergh’s system 
between Pratten and Warwick, to be used for telegraphic and 
general purposes. The question of telephone trunk lines 
between important centres is also under consideration. 


Glow Lamps and Nature.—A writer in the Engineering 
Magazine, while lauding the gas engineer, humorously remarks 
that he goes hand in hand with Nature in all the ways of his 
profession, so differently from his friend the electrical engineer, 
Who seems at all points to be endeavouring to thwart her, and, 
with his lamp, depends for his success upon his ability to oppose 
her. For Nature abhors a vacuum." 


CORRESPONDENCE. 


—9—— 
TELEPHONE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am sorry that in your leader of October 16th you 
endorse the assumption that I advocate any arrangement 
which would increase the capacity of a telephone circuit. 
There is nothing in my Paper to justify such an assumption. 
You say that in my Fig. 6, p. 691, I have increased capacity 
very nearly to а maximum, and that the ** permittance" must be 
enormously increased. 

I had 300ft. of the proposed core made, and very careful 
measurements taken, in water, of its capacity and resistance. 


Table of Electrostatic Capacities and Conductor Liesistances of 
Various Types of Post Office Cables. 

Capacity Conduc- 

per nau- tor resis- 


Type of cable. 2 of И 5 tical mile tance per 
: micro- nl. mile, 
farads. at 75°F. 
New, twin conductor, 1 Measured between | 0:2625 | 5032 
2401b. copper. wire and earth. 
2 Measured between | 0:2614 , 5:052 
| wire and earth. | 
| and 2 Measured between | 0'3076 
wire and wire. | 
Ordinary 4-wire, 1071b. | Measured between | 0°2974 ' 1127€ 
copper, 15010. g. p. wire and earth. | 
(Anglo - German, 
1891). | | 
New 4-wire, 180lb. Measured between | 0:5759 | 6°704 
copper, 150lb. р.р. ' wire and earth. 
(Anglo - German, | 
1896). | 
Paris d- wire telephone, Measured between | 0:2750 7:&54 
1601b. copper, 300Ib. | wire and carth. | 
Ер. | 
Irish ditto (same type) Measured between | 02758 | 7:578 


| wire and earth. | 


You will see that the results do not justify any such con- 
clusion.—Yours, &c., . Н. PREECE. 
G.P.O., October 29, 1896. 


[We are glad and not surprised to learn that the capacity 
of Mr. Preece's new cable bids fair to be slightly less than 
that of any of the cables cited by him. That, however, it 
seems to us, is not the point at issue between Mr. Preece and 
the“ mathematicians.” What that point is may, perhaps, be 
made clearer if we repeat in a slightly altered form the 
sentence from our leading article of October 16th, appa- 
rently quoted by Mr. Preece: But, as will be seen by a 
glance at lig. 6 on p. 691 of our issue of September 25th, 
in the four-cireuit cable proposed, Mr. Preece, with the 
materials selected. by himself, has reduced inductance to a 
minimum and increased capacity very nearly to a maximum.“ 
Our additions are italicised. In other words, given the same 
weight of copper, the same weight and kind of dielectric, 
the ‘‘ mathematicians ” would secure less capacity and more 
inductance; given a free hand and equally splendid experi- 
mental facilities, they would, we fancy, design a totally differ- 
ent cable.— Ep. J.] 


RECTIFIERS: A RECTIFICATION, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I am sorry that in your issue of August 7th, which 
reaches me only to-day, you have reprinted an imperfect proof 
of my Paper ор “ Rectifiers.” 

Owing to its being prepared in the hurry of packing for 
Queensland I was obliged to leave the supply of final copies 
to you to be done by proxy. This does not appear to have 
been done. I have not even a final copy before me now, but 
from memory and my rough notes the following appear to be 
the most important points of difference. 

By the insertion of the word “ not my wish to draw 
attention to the slightly different photometric curve given by 
a rectified lamp was defeated. 
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On the occasion of the reading of the Paper I explained 
that from experiments made up to that date I concluded that 
the curve was a direct-current arc curve distorted ; that is to 
say, its direction of maximum intensity is greater than 45deg. 
with the vertical, and is not so sharply defined as in the 
direct-current arc. The tests from which I drew these conclu- 
sions were carried out on one lamp and one type of carbons 
only; therefore they are not to be taken as standard by any 
means. 

If this be so, then the mean illumination of the footway is 
higher than with the ordivary curve, and the illumination 
more satisfactory, the bright circle at 45deg. being toned 
down and spread over a larger area, giving a more uniform 
illumination. The luminous efficiency of the rectified lamp is 
also lower than that of a direct-current arc, being in the ratio 
of four to five in one series of tests made on the roadway with 
two separate lamps in ordinary working condition, and there- 
fore liable to render results unreliable. Facilities for confirming 
these tests are lacking here at present. 

I heartily agree with you in saying that the success or failure 
of rectifiers is largely à matter of intelligent management. 
This was found to be the case at Blackpool, where the interest 
taken in the apparatus by the engineers responsible for its 
actual running was greatly conducive to its successful working. 

I certainly believe rectifiers to be the most efficient solution 
in the present state of our knowledge of the problem of arc 
lighting from an alternate-current central station, but will not 
go so far as to so sweepingly assert their universal superiority in 
guch cases, as, for instance, over direct-current lamps in short 
series off a direct-current supply.—Yours, &с., l 


Brisbane, September 18, 1896. JohN HESkErn. 


[Mr. Hesketh's Paper was held over for a considerable time 
in the hope of obtaining copies of the wall diagrams and a 
corrected proof of the Paper itself; but receiving from the 
Northern Society of Electrical Engineers no reply to our 
repeated requests for these desiderata we were finally com- 
pelled to publish the Paper in the state in which it was 
originally received by us.—Ep. E.] 


A CONTRADICTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: It has come to my knowledge that reports have been 
circulated that I am acting as consulting engineer to the Mile 
End Guardians. I shall be obliged if you will allow me to 
state that such is not the case, as my appointment with 
Messrs. Crompton and Co. (Limited) prevents my acting in 
such a capacity.— Yours, &c., В. Н. JEnkrnson. 

Mansion House-buildings, London, 

October 26, 1896. 


AN INTERNATIONAL CATALOGUE OF APPLIED- 


SCIENCE LITERATURE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Тһе “ Catalogue of Scientific Papers," compiled and 
published by the Royal Society of London, was intended to 
serve as an index to the titles and dates of scientific Papers 
contained in the Transactions of societies, journals, and other 
periodical works. This catalogue is highly valuable to all 
technical inquirers, and it is a matter of deep regret that the 
International Conference held under the auspices of the Royal 
Society of London has decided that the International Cata- 
logue of Scientific Literature, which is to begin with 1900, is 
to relate to pure science only, applied science being strictly 
excluded. It is possibly too late to remedy the position, which 
is probably due to the absence of representatives of technical 
societies at the International Conference. 

It would seem desirable, further, that there should be a Con- 
ference of technical societies to discuss the publication of a 
Subject-Matter Index to technical and scientific periodicals. 
The Federated Institution of Mining Engineers has had for 
some time before it the question of the publication of such an 
index of subjects of interest to mining and metallurgical 
engineers, and probably a comprehensive index to engineering 
and other technical Papers would prove more valuable. 


This suggested Conference of technical societies might also 
consider other questions which interest technical societies 
individually, but which they are unable to obtain owing to the 
want of concerted action. Thus, such an association might 
approach the Government on such questions as the excessive 
cost of postage of Transactions, as there can be no valid 
reason why they should not be placed in the same position, 
although their Transactions are issued at varying intervals of 
time, by a short Act of Parliament, as an ordinary weekly 
newspaper. 

And there are many other matters which no doubt crop up 
in connection with the carrying out of the objects of indi- 
vidual societies in which concerted action would produce 
valuable results.—Yours, &c., 

M. Watton Brown, Secretary. 

Neville Hall, Newcastle-upon-Tyne, October 21, 1896. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first por Thursday morning. New pi Ec 
Price Lists, and simular matter should be sent early in the .] 


SPECIAL NOTIOE-—The 1896 (fourteenth annual) edition of 
"THB ELECTRICIAN" ELECTRICAL TRADES' DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and cirewiars and 
full information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 5s., postage 9d.; abroad, 6s. 6d. post free. After publi- 
cation, 7s. 6d., by post 83. 3d., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 

“THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

LABORATORY NOTES AND FoRAS.— With the above title, we have ready 
a веб of 40 Elemen and Advanced Exercises for use in Electrical 
Engi п омо» ese have been pre 
ails will found of 


by Dr. J. A. Fleming, 
great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., or За. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in nr cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be „ price 1s. each. A full 
prospectus sent post free. 
% ELgoTRIO Morive PowER."—A. new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information reepecting 


the application of electric en to mining and general power transmission 
purposes; in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 118.). 


"MorivE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now Binding. Price 12s. 6d. 
post free ; abroad, 13s. 6d. 


TENDERS Invirep.—Particulars will be found in our advertise 
ment columns of tenders required by the Town Council of Torquay 
for the supply and erection of plant, &c., at the electricity works 
which are about to be erected. Specifications, &c., can beobtained 
from Mr. W. H. Trentham, consulting engineer to the Council, 
39, Victoria-street, London, S. W., or of Mr. Fredk. S. Hex, the 
Town Clerk, Town Hall, Torquay, to whom tenders have to be sent 
in not later than 3 p.m. on Tuesday, Nov. 3. 

The Council of the County Borough of West Ham 
require tenders for four steam alternators and exciters, surface 
condenser and pumps, station switchboard, &c., high and low 
tension mains, &c., transformers, sub-stations, &.; instruments, 
arc lamps, posts, &c., and crane, for their electricity su ply works. 
Plans, specifications, &c., can be obtained at the office of the 
Borough Electrical Engineer (Mr. John J. Steinitz), Town Hall, 
Stratford, E. ; and tenders must be sent in to Mr. Fred. E. Hilleary, 
Town Clerk, the Town Hall, West Ham, E., not later than four 
o'clock on Tuesday, Nov. 24. Some further particulars are given 
in our advertisement columns. 

— — — The Electric Lighting Committee of the Burgh of Ayr 
invite tenders for the supply and erection of (Section A) boiler 
house plant, (Section B) engine house plant, (Section C) under- 
ground work, details of which will be found in an advertisement 
on another page. Specifications and other particulars can be 
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obtained at the offices of Mr. Robert Hammond, consulting 
engineer to the Corporation, Ormond House, Great Trinity-lane, 
London, E.C., on and after Tuesday, Nov. 10, and tenders must 
be sent to Mr. A. G. Young, Town Clerk, Council Chambers, Ayr, 
N.B., not later than Wednesday, Nov. 25. 

TENDERS INv.TED.— The borough electrical engineer of Bradford 
(Mr. Alfred H. Gibbing:) invites tendersfor the purchaseof 117 Aron, 
86 Frager, 24 Edison апа 21 Oulton-Edmondson electricity metere. 
Lists giving details and capacity of the meters may be obtained 
from the Electricity Office; and tenders should be sent in to 
Mr. Gibbings, Town Hall, Bradford. 

The Commissioners for the Control of Lunatic Asylums 
(Dublin) invite tenders for the supply and erection of an electric 
light installation at the Maryborough District Lunatic Asylum. 
Forms of tender, &c., can be obtained at the office of the Board, 
aud plans can be seen at the office of the electrical engineer (Mr. 
Walter Leake), 35, Dame-street, Dublin. Tenders, addressed to 
the Secretary of the Board (Mr. P. J. Tuohy), Custom House, 
Dublin, should be sent in by 10 a.m. of Nov. 23. Further par- 
ticulars in our advertisement columns. 

The North S:affordshire Tramways Company (Limited) 
invite tenders for the reconstruction of the whole of their tramway 
lines. Particulars from the secretary (Mr. J. G. B. Elliot), 18, 
Eldon-street, London, E.C. 

The Cheshire Lines Committee invite tenders for the 
supply of various stores, including telegraph materials, instruments, 
wire, K.; galvanised sheets, signal wire, pulleys, iron bars, sheets 
and plates, wrought-iron tubing, lead piping, &c. Tenders, 
addressed to the Secretary (Mr. Glegge Thomas), Cheshire Lines 
Store Department, Warrington, should be in by 10 a.m. of Nov. 28. 

— ———— The municipal authorities of Alcazar de San Juan 
invite tenders for the concession for the electric lighting of the town 
for 30 years. Tenders to El Secretario de Ayuntamiento de Alcazar 
de San Juan (Ciudad Real), Spain, by Nov. 17. 

——— The municipal authorities of Bressoux, near Liége, 
invite estimates for the lighting of the public streets by either elec- 
tricity or gas. 

TENDERS ACCEPTED. —The Birkenhead Town Council has accepted 
the tender of Messrs. J. Gordon, Allison and Co. (Limited), for the 
wiring of the Central Free Library for £89. 


————— The Hampstead Vestry ‘has accepted the tender of 
Messrs. Whincop for supplying and fixing a lightning conductor at 
the chimney shaft of the electricity works for £17. 11s. 

The Eccleshall (Sheffield) Board of Guardians have 
accepted the tender of Mr. J. T. Sutcliffe, for the erection of an 
electric bell and telephone installation at the local hospital. 


SALE BY AvcTION.— Messrs. Protheroe and Morris, of 67 and 68, 
Cheapside, London, E.C., will sell by auction, on the premises, 89, 
Worship-street, London, on Tuesday, Nov. 3, at one o'clock, a 
quantity of valuable electrical plant and machinery, belting, over- 
head gears and slides, lathes, shafting, &c., and а З н.р. Spiel oil 
engine, together with furniture and effecta. 

APPOINTMENTS.— We are asked to state that the appointment of 
workshop instructor at Haileybury College has been filled. 

Mr. N. Applebee has been formally appointed elec- 
trical engineer to take charge of the Cardiff electricity works, at a 
salary of £200 perannum. As announced previously, the electricity 
department has now been separated from the borough engineer's 
control. The sslary of the new appointment is shortly to be re- 
considered. 


Dr. J. E. Myers, M.Sc., Ph.D., has been appointed 
agsistant lecturer and demonstrator in physics at the Durham 
College of Science, Newcastle-upon-Tyne. Dr. Myers commenced 
his scholastic career at the Keighley Trade and Grammar School, 
where he won the Holden Exhibition in 1888. He also gained the 
Akroyd Scholarship and proceeded to Yorkshire College, where he 
took the degree of B.Sc. in 1891 and M.Sc. the following year. In 
1893 he was awarded one of the Royal (1851) Exhibition Scholar- 
Ships, which he held at the University of Strasburg, and took the 
degree of Ph.D. in 1895. This scholarship was subsequently 
renewed for two years. 

——— Mr. C. L. Bloxam, at present chief assistant in the 
Chemical Department of the Goldsmiths' Institute, New Cross, 


has been appointed in a similar capacity to the Northern Poly- 
technic Institute, Holloway, N. 


APPOINTMENTS VACANT.—À teacher for the electrical department 
of the Belfast Technical School is required to undertake the City 
and Guilds course in electric light and power. Salary £2. 2s. per 
week. See advertisement on another page. 

— — An assistant master is required for the Organised 
Science School, Swindon. Salary £100 per annum. Applications 
to the Secretary, Technical School, Swindon. 

PersonaL.—Mr. Francis Jehl asks us to state that he has given 
up his engagement with the Hardtmuth Company, and is now no 


longer connected with that firm. He is about to commence busi; 
ness as a consulting engineer and carbon expert in the erection of 
carbon factories. Mr. Jehl’s new address is Lichtenauergasse 8, 
Brinn, Austria. 


Removat.—Mr. Walter Leake, consulting electrical engineer, 
has removed from No. 30 to more commodious offices at No. 51, 
Victoria-buildings, Manchester. 


HERMITE AND OTHERS V. THE BRITISH ELECTROZONE CORPORA- 
TION (LiMITED).— We are asked to state that this action at law has 
been dismissed on the plaintiff's initiative. 


LIQUIDATIONS.—At an extraordinary general meeting of the 
Southampton Electric Light and Power Company (Limited), held 
at Southampton on Sept. 23, it was resolved that the Company be 
wound up voluntarily, and that Mr. J. T. Hamilton, 23, High- 
street, Southampton, be appointed liquidator. These resolutions 
were confirmed on the 12th inst. The undertaking of this Company 
was recently taken over by the Corporation. 


————— A meeting of the Electric Novelty Syndicate (Limited) 
is to be held at 18, Walbrook, London, E C., on Nov. 30, to receive 
the liquidator's account of the winding up of the Syndicate. 

— ———— А meeting will be held at 67, Aldersgate-street, London, 
E.C., on Nov. 27, to receive the liquidator's account of the wind- 
ing up of the Railway Automatic Electric Light Syndicate (L'd.). 

Mr. Justice Vaughan Williams on Wednesday made 
an order continuing the voluntary liquidation of the Wigston 


.Electrical and Engineering Company (Limited), under supervision. 


WATCHMEN's CLOCKS AND ELECTRIC TELL-TALES.— Messrs. Gent 
and Co. forward us a new list, of electric tell-tale apparatus for 
detecting the movements of night watchmen, night nurses and 


attendants, and for similar work in connection with warehouses, 
factories, hospitals, asylums and other institutions. The illustra- 
tion shows the latest form of this firm's alarm clock and combined 
checking atrangement, for which they claim that it is impossible 
for anyone to falsify the records made by the machine. The parties 
to whose interest it would be to tamper with the records do not 
go near the apparatus, but press ordinary electric push buttons 
situated in various parts of the building, and so, in reality, telegraph 
to the apparatus from time to time, the signals being accurately 
recorded by the mechanism. The simplicity of the arrangement 
can be seen from the illustration, and it is guaranteed to work year 
in and year out without skilled attention. The 1896 tell-tale is 
claimed to be a very perfect piece of apparatus. The printed list 
to hand gives a number of interesting particulars regarding these 
instruments, the prices at which they can be supplied, and the long 
list of institutions and factories at which the clocks are already 
installed, several of these possessing as many as three clocks. The 
list is a very handy one generally. 


EXPORTS OF ELECTRICAL APPARATUS AND MaT£RIAL.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph апа 
telephone wire and material, but not including electrical instrumentg 
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or machines, which are not separately specified) from October 21st 
to October 27th, with the ports of destination :— 

Argentina—Buenos Ayres, £380 (including £80 telegraph material) ; 
Rosario, £945. Austra/asia—Brisbane, £65; Hobart, £29 (telegraph 
material); Melbourne, £334 (including £84 telegraph material); Sydney, 
£537 (including £150 telephones); Wellington, £570. Belgium —Antwerp, 
£50 (fuses). Brazil- Para, £3,560 telegraph cable). British Guiana— 
Demerara, £38 (including £22 telegraph material). Burm n Rangoon, 
455. Canary [slunds—Teneriffe, £10. Ceylon—Colombo, £141 (including 
£120 telegraph wire) China—Shanghai, £66. Egypt—Alexandria, £67 
(telegraph material’. France—Tréport, £18. Holland —Amsterdam, £100. 
India—Bombay, £39 (including £12 fuses); Calcutta, £220. Italy— 
Spezia, £140.  Panuma—Santos, £28. Portugul—Lisbon, £14. Russia—- 
Riga, £17; St. Petersburg, £420 (telegraph material). South Africa 
Cape Town, £420 (including £144 telegraph material); Durban, £118 ; 
East London, £130 ; Port Elizabeth, £381. Straits Settlements —Penang, 
£25 (telegraph material. Sweden—Gothenburg, £27. Uruguay —Monte 
Video, £350 (including £317 telegraph material,. Total, £9,369. 


Tue OFFICIAL VoCABULARY-— There can be no doubt that the 
Chambers of Commerce here and corresponding commercial bodies 
in other countries were well advised in their opposition to the com- 
pulsory use of the first edition of the Official Vocabulary for code 
telegrams ; but we cannot understand the opposition which is now 
being expressed by a number of the principal Chambers of Com- 
merce in this country in respect to the second edition of the 
Vocabulary, of which the Berne Bureau has given notice. This 
opposition must be owing to some misunderstanding. If the 

ureau provide ccde-users with a sufliciently large number of 
words from which good selections can be made, there can be no 
reason for opposition. Such a work will, in our view, if thoroughly 
donc, much simplify code telegraphing. 


ELECTRICAL INSTRUMENTS. — The Whitney Electrical Company of 
America forward a well got-up list of their specialities, which 
include voltmeters, ammeters, station indicators, and other mea- 
suring instruments and aocessories for continuous and alternating 
currents. The illustrations and particulars include a description 
of the Houston- Kennelly illuminometer, which is constructed upon 
the principle of determining the amount of illuminated porcelain 
surface which will suffice to render а test object just legible in a dark 
box under definite conditions." This instrumentconaists of a metallic 
cylindrical box blackened on the inside and provided on the outer 
surface with a porcelain cover. Under a portion of this cover is an 
opening or window in a brass sheet, while a slide or shutter moves 
over this window under the control of a pointer situated above the 
cover. By moving the pointer the aperture of the window can be 
varied from zero to the full opening of the window. A claim on 
behalf of this instrument is that it requires no special training in 
its use, and users can ascertain whether the illumination they 
receive upon & table or reading desk is adequate for the purpose of 
convenient and healthful reading. 


Woop-wonkiNG MACHINERY, &c.— Messrs. Haigh and Co., of 
Oldham, have just issued à handsome catalogue of wood-working 
machinery, which forms a volume of 170 large quarto pages. Of 
recent years there has been a rapid development in the manufac- 
ture of this special class of machinery, and changes have been 
introduced in design and construction which have almost revolu- 
tionised the trade. The illustrations, which appear on nearly 
every page, are clearly printed, and afford engineers and others 
engaged in this special: branch of trade an excellent opportunity 
for selecting their requirements. It is impossible to do justice in 
a brief review to the mass of information which so comprehensive 
a publication affords to those seeking information regarding this 
important branch of work ; and it would be difficult to select any 

ial type of machine for commendation where all appear to so 
fully meet requirements. Some of the machines illustrated and 
described in the list are entirely new, and those of old pattern 
have been fitted with recent improvements, bringing them quite up 
to date. The list includes boilers, horizontal and vertical engines, 
steam winches, and other machinery suitable for industries outside 
that of wood-working. 


H.M.S. ‘*Sworprisu.”—Messrs. G. E. Belliss and Co. supplied 
the engines for this vessel, which forms one of the strong fleet of 
new torpedo boat destroyers built for the Navy. During the naval 
manceuvres of July last it was found that the vessel, although 
developing a horse-power considerably in excess of the contract, 
did not reach the stipulated speed by about a-quarter of a knot. 
Messrs. Belliss and Co. were determined that this contract speed 
should be obtained ; and at a further trial, which took place on the 
21st inst., a speed rather over the contract was successfully main- 
tained. The staff of engineers from Messrs. Belliss and Co.’s works 
was in charge of their marine superintendent engineer, Mr. Thomas 
Scott, R. N. A total of 4,570 1. H. P. was obtained, which is about 
15 per cent. in excess of the contract. This is claimed as a record 
performance for machinery of this description. The total weight 
of the engines, boilers, pipes, auxiliary machinery, floor plates, &c., 
together with water in the boilers, condensers and pipes, is less 
than 110 tons. 


ErEcrRo-HARMOoNIC Socirety.—The second smoking concert of 
the season takes place to-night (Friday), at the St. James's Hall 
Restaurant, at eight o'clock. Included in the exceptionally strong 
company of artistes is Mr. Walter Banks (‘‘ the new Corney Grain"). 


ABERDEEN.— The Harbour Commissioners recently decided to 
light the harbour electrically, and at the same time entered into 
negotiations with the Town Council for the supply of the necessary 
current. The Gas Committee of the Corporation now agree to 
supply current at a reduction of 20 per cent. on the usual price, 
provided the Commissioners guarantee an annual consumption of 
at least 80,000 units. 

ARGENTINA.—It is reported that work in connection with the 
electric light installation at Azul will shortly be completed. Similar 
installations are also to be carried out in mauy other provincial 
towns. 

AYR.—The demand for electric current continues to increase at 
such a satisfactory rate that it is now proposed to considerably 
modify the scheme of extensions recently approved by the Town 
Council. The consulting engineer (Mr. R. Hammond) has received 
instructions to prepare specifications for two sets of plant, each 
capable of generating current for 6,600 lights. An advertisement 
in this connection appears elsewhere. 

BELrAsT.— The question of the introduction of a system of electric 
traction on the local tramways has been once more dissussed by 
the City Council. It will be remembered that the Tramways 
Company recently decided to introduce a Bill in Parliament autho- 
rising the equipment of the lines on the overhead system, and 
formal application was made to the Council for their sanction to 
the scheme. After considerable discussion it has been decided to 
defer the further consideration of the question in order that the 
Law and Improvement Committees may appoint a tramway expert 
to report on the question financially and generally. 

BERLIN INDUSTRIAL ExHIBITION.—It is stated that the estimated 
deficit to be covered by the guarantee fund of this Exhibition will 
amount to at least £60,000. 

BERMONDSEY (LoNpoN).—4A lengthy discussion arose at the last 
meeting of the Vestry on the question of the erection of combined 
electric and refuse destructor works. The Electric Lighting Com- 
mittee recommended the appointment of Messrs. Kincaid, Waller 
and Manville to report upon the subject at a fee of 50gs. ; but it 
was referred to a committee to appoint a deputation to wait upon 
the Board of Trade with a view to ascertaining '' whether there 
was any probability of the Vestry obtaining a Provisional Order 
should they decide to undertake the supply of electrical energy." 
Iu the event of an aftirmative reply the suggested appointment 
will be approved. 

CHAGFORD (Drvox).—Incandescent gas lighting evidently does 
not meet the requirements of the Chagford Parish Council. The 
streets of Chagford were illuminated electrically by the Chagford 
and Devon Electric Light Company for a few years, but at the end 
of last year the Council decided to try incandescent gas. The 
Lighting Committee now recommends a return to electric light, as 
being the best for street illumination." 

Conway.—The Town Council has decided to favourably enter- 
tain and support the scheme for the construction of an electric 
tramway from Llandudno to Deganwy and Conway, particulars of 
which were given in our last issue. 

CovENTRY.—4AÀSs stated in our issue of Sept. 18, the Coventry 
Electric Tramways Company have decided to apply for Parliamen- 
tary powers in the next Session to enable them to construct new 
lines from Chapel Fields, on the west of the city, to Gosford Green, 
on the east, and along the Stoney Stanton-road as far as Bell 
Green, a total distance of about 64 miles. At a meeting of the 
Company on Wednesday it was resolved to ask the Corporation to 
allow the proposed extensions to be commenced as soon as the 
Parliamentary sanction is obtained. 

DvpLEY.—In connection with the scheme for the amalgamation 
of the undertakings of the South Staffordshire, the Dudley and 
Stourbridge, and the Dudley, Sedgley, and Wolverhampton Tram- 
ways Companies, it is stated that the latter Company has agreed to 
dispose of its undertaking, and that those sections of the South 
Staffordshire Company at present worked by steam will be included 
in the scheme. The consulting engineer for the project has assured 
the committee of the Dudley Council, who are applying for a Pro- 
vigional Order, and have decided to erect an electricity station at a 
cost of £20,000, that they would be prepared to take current for the 
working of the tramways within the borough from the new station. 


DvNBLANE.—The proposal to establish electricity supply works 
in this town has now taken practical form. A meeting of local 
gentlemen, presided over by Provost Cramb, was held last week to 
consider the subject, when the consulting engineer attended and 
gave particulars of the proposed scheme. It is recommended that 
the water of the River Allan be utilised for the power plant. The 
cost of the installation is put at £6,000. The proprietors of the 
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hydropathic establishment, who pay £375 per annum for gas, are 
naturally strongly in favour of the scheme, as they anticipate a 
large saving by the adoption of the electric light. They propose 
to put down an independent installation if the efforts tu float a com- 
pany should not prove successful. 

DoNpaALEK.— The Town Commissioners propose to apply for a 
Provisional Order. It will be remembered that the Commissioners 
obtained an electric lighting licence some years ago ; but nothing 
was done to comply with its provisions, and the licence lapsed in 
July of last year. The combined electric lighting and traction 
scheme set out in our issue of the 2nd inst. has been approved by 
the Commissioners, and it is proposed to commence work as soon 
as the necessary powers are obtained. 

ELECTRICAL PROGRESS IN JAPAN. Мапу weeks ago we published 
particulars of the considerable extension of telephonic lines and 
exchanges in Japan, and this paragraph is now going the round of 
the English papers. An even more important question is stated to 
be engaging the attention of the Japanese authorities, who are 
said to have actually decided to substitute electrical engines for the 
steam locomotives at present used on the Government railway lines. 
As evidence of the activity displayed by the Japanese in electrical 
matters, it is stated that native engineers and electricians have 
been appointed to visit the United States, Great Britain, and the 
Continent, with a view to acquiring a knowledge of recent advances 
in electric light, traction, and telephone matters, more especially 
in relation to municipal electricity supply work. 

FAREHAM.—Mr. F. H. Tulloch, M. I. C. E., held а Local Govern- 
ment Board inquiry on Wednesday into the application of the 
Town Council to borrow £1,900 for electric lighting purposes. 

FarnwortH.—The Electric Lighting Sub-Committee recom- 
mends the District Council to obtain powers for the erection of 
electricity works. 

GrRimMspy,—After many discussions on the subject of the purchase 
of a new dynamo for the electric lighting installations at the Town 
Hall, the Town Council have placed an order with Messrs. P. R. 
Jackson and Co. to supply a suitable machine for the work. 

Hoy wake (CHESHIRE).—The Hoylake and West Kirby District 
Council intend to apply for a Provisional Order. 

HvupDDERSFIELD.—The Borough Electrical Engineer (Mr. A. B. 
Mountain) at the last meeting of the Council, submitted a report 
showing the comparative cost of lighting the streets of the Central 
Wards by electricity and gas respectively, and the scheme submitted 
by Mr. Mountain was adopted by the Electric Lighting Committce. 
A discussion subsequently arose upon the course adopted by mem- 
bers of the Gas Committee in applying to the gas engiueer of the 
town of Derby for particulars with reference to the working of the 
electric light in that town. Mr. Alderman Calvert took exception 
to this action, and expressed himself pretty strongly on the matter. 
Alderman Stokes claimed that any member of the Council had a 
right to obtain information on any subject in any manner he chose, 
and the tenour of his remarks showed that the relations between 
the Gas and Electric Lighting Committees of Huddersfield are some- 
what strained, which is much to be deplored. In the course of these 
remarks Mr. Stokes called attention to Mr. Mountain’s statement 
that by lighting the lamps of the Central Wards of the town by 
electricity a saving of £130. 15s. per annum would be made, as 
compared with the cost of gas. His calculation was that electricity 
would cost £60 or £70 more than gas. Councillor Longbottom 
said that for any information they required upon electric lighting 
matters it would be unnecessary for them to go to Derby ; their 
own experienced electrical engineer could provide them with such 
information. There was no undertaking of the Corporation that 
had a brighter future in prospect than the electrical works. The 
number of consumers on the electric mains is 341, and the lamp 
connection 25,904. The units metered for September, 1896, were 
21,403, against 14,078 in September, 1895, or an increase of 52 
per cent. 


JOHANNESBURG.—The African Critic states that the Government 
of the South African Republic has granted a concession to Mr. 
Jan Lombaard, a member of the Volksraad, for the construction of 
a system of electric tramways in Johannesburg. 


LEEps.— In connection with the proposed extension of the Cor- 
poration's tramway system the city engincer has just issued plans 
of the suggested new routes. | 

Lewes.—A meeting of ratepayers was held last week to consider 
a scheme for the erection of electricity supply works at Lewes. 
Mr. W. G. Walker, consulting engineer, attended the meeting, and 
explained the outlines of the proposal. A station capable of supply- 
ing current to about 1,600 8-c.p. lamps would, he said, meet local 
requirements at the outset, and the capital expenditure entailed 
wonld be £5,000. Provision should, however, be made for in- 
creasing the capacity of tho station to 4,000 8-c.p. lamps. An 
effort is being made to form a local company for carrying out the 
project. 

, LEVTON.—At a special meeting of the District Council last week 
it was stated that owing to numerous applications for the supply 


of electric current it was necessary to at once extend the plant at 
the generating station. Prof. H. Robiuson's report on the subject 
recommended that another gas producer and two additional engines 
and dynamos be provided. He also advised the erection of an 
additional battery of accumulators. These additions would cost 
about £3,000, and would more than double the capacity of the 
station. The report was approved. Negotiations are in progress 
for the supply of electric current for lighting the Temple Mills 
goods yard of the Great Eastern Railway. 

LIVERrOOI.— The City Council has decided to bring in a Bill in 
next Session of Parliament for the acquisition of the undertaking 
of the Liverpool Tramway Company. The estimated purchase 
price is put at from £750,000 to £1,000,000.—The Council has 
authorised the extension of the electric light mains to four 
additional streets, at an estimated cost of £500. 

Lonpon County Councit.—At its meeting on Tuesday the 
Parliamentary Committee submitted a report which included the 
confirmation of the following Electric Light and Provisional 
Orders :—Battersea, Camberwell, St. Saviour's, Newington, and 
St. Olaves. 


LonponvERRY.—An inquiry has been held by an Inspector of 
the Local Government Board of Ireland respecting the application 
of the Tuwn Council for sanction to borrow, amongst other sums, 
£5,194 for electric lighting and other purposes. 


MANCHESTER.—A report on the question of the supply of electric 
current to the out-townships was presented by the Gis and Electric 
Committee at Wednesday's meeting of the City Council. The 
Committee recommended the insertion of a clause in the Council's 
omnibus Bill to enable them to supply electric current beyond t he 
limits of the city by agreement with adjoining Local Authoritie^s. 
As several applications for Provisional Orders were likely to be 
made by neighbouring District Councils, and having regard to t he 
fact that the Gas Committee of the Corporation (by sanction of 
Parliament) has for many years supplied these districts with рав, 
and has corsiderable property there in the shape of street mains, 
&c., the Committee were of opinion that these applications should 
be opposed. The Committee also reported that they had reason 
to think that several Local Authorities were willing to take 
a supply of electric current from the Corporation, and it was 
desirable that the Committee be empowered to make arrange- 
ments with these Authorities with regard to such supply. In 
moving the adoption of the report, the Chairman of the Com- 
mittee (Mr. Alderman Gibson) said that the recommendations might 
seem to some a large order, but all they proposed to do was to 
supply electric current to the outlying districts on the same terms 
as to the citizens. They possessed power to supply current through- 
out the whole of the city, and, as a matter of fact, the electric 
light mains had that day been taken to the boundaries of Stretford, 
Moss Side and Withington. In order to supply those districts 
effectively they would be compelled to erect a station and put down 
plant somewhere near the borders of the district; and if by an extra 
expenditure of, say, 25 per cent. they could get 50 per cent. more 
business it would be well to do so. and thus ba able to supply the 
out-townships at a profit to themselves and cheaper than these 
districts could do it for themselves. It was only desired to do this 
with the approval of the out-townships. The motion was seconded 
and adopted. The Committee’s proposals relative to the erection 
of arc lamps in Albert-square, St. Anu's-square and Piccadilly were 
approved. The charge for current to these lamps has been fixed 
at 2d. per unit, to be charged to the City Fund. — —The Manchester 
Carriage and Tramway Company have approved the scheme for 
various extensions of the Company's tramways, and have authorised 
the Directors to apply to Parliament for a Provisional Order 
authorising the construction of the proposed new lines and the 
introduction of electric traction or other system of mechanical 
haulage. It is proposed to borrow £128,000 for carrying out the 
scheme. 

MIDDLESBROUGH. —TheImperial Tramways Company, who operate 
the Middlesbrough tramways, have formally submitted to the Cor- 
poration a scheme for the introduction of electric traction. The 
Company also propose to make considerable extensions to their 
lines, and particulara of these extensions have also been submitted 
to the Council. The estimated expenditure entailed by the re- 
building, extension and electrical equipment of the lines, including 
the erection of the power-house, is put at £100,000. 

Ming END (LowpoxN)— The Guardians recently formulated а 
scheme for the electric lighting of the workhouse, offices, &c., in 
Bancroft-road, and a tender for carrying out the work was duly 
accepted. As the scheme provided for the supply of electric 
current for the lighting of the Vestry Hall adjoining the work- 
house, the Local Government Board has written to the Guardians 
stating that they have no power to spend money for that purpose, 
nor have they (the Local Government Board) power to sanction 
such expenditure. This letter, as well as a communioation to the 
Local Government Board from one of the tenderers for the electric 
lighting contract, complaining of certain irregularities in regard to 
the tendering, have been referred to a committee of the Guardians. 
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Мил, Licutinc.—The first electric light ng installation in the 
Haslingden district has just been erected at the mills of Messrs. T. 
Warburton and Sons. Current is supplied by a Crompton dynamo, 
driven by a 10 B. H. P. steam engine. The concentric system of 
wiring has been adopted. There are 190 lights in the mills and 22 
in the house adjoining. The installation has been erected by the 
Corlett Electrical Engineering Company, of Wigan; and it is stated 
that other firms in the district are contemplating the adoption of 
the light. 

NEWMARKET.—After an exhaustive discussion the District 
Council has decided to apply for a Provisional Order. 

PARCELS Post ARRANGEMENTS. —On and after Nov. Ist parcels 
will be accepted for transmission to Paraguay, to St. Vincent and 
Santiago in the Cape Verde Islands, and to the following places in 
Portuguese West Africa, Ambriz, Benguela, Bolamo in Guinea, 
Cabenda, Loanda, Mossamedes and St. Thomas. Maximum weight 
111b., except to the Cape Verde Islands and Bolamo, where the 
maximum weight is 71b. 

PROVISIONAL Окревз. —The Northwich Electric Supply Company 
(Limited) and the Lincoln A give the usual official 
notices of intention to apply to the Board of Trade on or before 
Dec. 21 for Provisional Orders for the districts controlled by the 
Rural and Urban District Councils of Northwich and the Lincoln 
Town Council respectively. 

ROTHERHITHE (LONDON) —The County of London and Brush 
Provincial Company has written to the Vestry for sanction to its 
application for a Provisional Order. In the discussion which arose 
it was pointed out that the London Electric Supply Corporation 
already possessed electric lighting powers for the district; but 
mains had only been laid in the Rotherhithe New-road. The letter 
was referred to a committee. 

SoUTHPORT.—AÀ meeting was held at Southport, on the 22nd 
inst., in support of the scheme for the construction of an electric 
tramway between Southport and Blackpool, embracing Lytham and 
St. Anne’s. The Chairman (Mr. J. H. Wilkinson) stated that Mr. 
S. Speedy, architect, of Southport, had prepared plans of the pro- 
posed undertaking, and the estimated capital expenditure was put at 
£400,000. The tramway would start near the end of the north lake 
on the Southport foreshore, and would cross the mouth of the river 
Ribble in its course to Lytham, but by the provision of a swing 
bridge at this point there would be no danger of interference with 
shipping. By taking this route to Blackpool Liverpool passengers 
would be enabled to cut off no less than 26 miles from the journey, 
while the saving between Southport and Blackpool would be about 
30 miles. A provisional committee has been formed to take the 
necessary steps for the formation of an influential committee, and 
to arrange for the holding of further meetings in support of this 
project. 

St. GEORGE’s-IN-THE-East (LoNpoN).— The Vestry has decided 
to sanction the proposed application of the County of London and 
Brush Provincial Company for a Provisional Order for the parish. 

Sr. Pancras (Lonpon).—At Wednesday's meeting of the Vestry 
iv was reported that, owing to the continually increasing demand 
for electric current, it was necessary to provide a separate main 
extending from Cleveland-street to Gower-street, Euston- road, and 
a new main would also be required along the north side of Euston- 
road from Tottenham Court-road to Gower-street. The London 
and North-Western Railway Company, who already take current 
from the Vestry, propose to erect additional lamps at Euston station. 

Sr. PETERSsBURa-Moscow TELE HONE.— It has been decided by 
the Russian authorities to construct a telephone line between St. 
Petersburg and Moscow, the estimated cost of construction being 
400,000 roubles. 

STIRLING. —Prof. A. B. W. Kennedy has had an interview with 
the Lighting Committee of the Police Commissioners relative to 
the erection of an electricity supply station. It is stated that the 
professor reported that there would be no difficulty in establishing 
works which would be self-supporting after the first or second year. 


TELEPHONE THROUGH THE SaHARA.—It is announced that a tele- 
hone has been constructed from the town of Bistera, Algiers, to 
agurd, a distance of about 150 miles. The line is to be extended 

to Elbiadth. 

THE TELEPHONE IN MANCHESTER.—A movement is on foot in this 
city to establish a competing telephone Company with the existing 
exchanges, the object being to offer subscribers the benefit of an 
improved system at reduced rates." The circular issued by the pro- 
moters of this scheme states that it would be useless to incur the 
expense of floating this Company unless the syndicate could rely 
upon the support both of the present users of the telephone and 
those intending to use it in the future." There does not appear 
anything in the scheme likely to disturb the officials of the National 
Telephone Company. The subscription to the telephone in Man- 
chester is £10 per annum, against £20 in London. 

Tonsripce.—Mr. Е. Н. Medhurst's report on the desirability of 
applying to the Board of Trade for a Provisional Order was dis- 


cussed at the last meeting of the District Council. The report re- 
commends the erection o Misi works at an estimated expendi- 
ture of £10,300. It is calculated that at least 2,000 16-c.p. lamps 
would be in use at the expiration of the first year's working ; and 
the income, assuming the price of current to be 6d. per unit, is put 
at £1,800. The site recommended for the generating station is the 
garden in the rear of the Council's offices. Thestreet gas lamps in 
the compulsory area would be replaced by incandescent electric 
lamps, and by this means a considerable saving, it is urged, would 
be secured, and in addition the streets would be much better 
illuminated. If the present steam and gas engines at the sewage 
works were removed and replaced by electric motors a further 
saving of £200 per annum in working expenses would be effected. 
It was unanimously decided to apply for an Order. 

TRAIN Licutinc.—The Brighton Railway Company have now 
43 trains on their system lighted electrically. 

WALLASEY.—4A Local Government Board inquiry is being held 
to-day (Friday) at Egremont, into the application of the District 
Council to borrow £17,000 for electric lighting purposes. 

WrexHaM.—The Town Council has now settled the area to be 
included in the suggested Provisional Order. In addition to various 
streets within the municipal boundary, it is also proposed to include 
portions of Stansty and Broughton lying within the paramenta 
borough and the townships of Bersham, Erddig, Abenbury an 
Acton, and to again apply to the Rural District Council for sanction 
to the application. 

Yonk.—Mr. C. W. Sax (who is associated with the Lambeth 
Order) has submitted a propose to the City Council for the 
transfer of its Provisional Order (1890). The terms suggested 
include (1) electric current to be supplied at 64d. per unit, this 
price to be reduced by 1d. per unit for each 1 per cent. dividend 
declared over 8 per cent. on the capital of the company pro- 

sed to be formed to carry out the provisions of the Order; 
2) the Council to have the option of purchasing the under- 
taking at the end of twenty-one years, (3) every householder's 
premises to be wired free of cost, (4) all expenses incurred by the 
Corporation in obtaining the Order to be paid by the transferee, 
(5) a dust destroyer to be erected free of cost, but to destroy on 
terms to be agreed upon; (6) the penny-in-the-slot meter system 
to be introduced. This proposal is being considered by the Streets 
and Building Committee. 


PATENT RECORD. 
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A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

Nors.—The Specifications of Applications for Patents ате not open to 
publio inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of tnrentions, or 
where complete specification accompanies application an asterisk is sufixed. 

September 30, 1896. 

21,668. Sremens Bros. AND Co. (LiurrED). London. Centrifugal con- 
tact apparatus for effecting the connection of the armature wind- 
ings of rotary phase electromotora on the attainment of a certain 
speed. (Siemens and Halske, Germany.) 

21,684. J. W. Sincer, W. Н. SiNaER and E. R. SINGER. 
provements in joints for electric light fittings. 


21,688. W. P. THowrsos. Liverpool Improved means of applying elec- 
tricity to the human body. (Karl Zdrahal and Josef Minärik, 


Austria.) 
October 1, 1836. 
21,749. THE SussMANN ELEcTRIC MiNEns' Lamp Comrany (LIMITRD) and 
S. A. RosENTHAL. Improvements in active material for secondary 


battery plates. 
October 2, 1896. 
Sheffield. Improvements in electrical burglar- 


London. Im- 


21,809. J. Н. BowkEn. 
alarms. 

21,822. G. Davis. London. 
glow lamps. 

21.826. T. Froccatt. London. Improved grids for plates in secondary 
electrical batteries. 

21,879. C. A. TIMME. 


Improvements in leading in wires of electric 


London, An electric furnace or oven. 
October 3, 1896. 


21,950. G. H. Verity. Birmingham. Au improvement or improvements 
iu the method of enauring a quick break in electrical switches 
known as the knife switch, “chopper” switch or hatchet " 
switch.“ 

21,956. J. JULIEN. Liverpool. Improvements in or connected with elec- 
tric accumulators. | 

21,960. J. MoHR. London, Improvements in electric bells.“ 
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21,972. S. С. Bnowx. London. Improvements in dynamo-electric gene- 
rators and motors. 

October 5, 1896. 

22,000. J. H. WHEAT and A. WHEAT. Nottingham. Improvements in 
arc lamps employed in electric lighting. 

22,043. A. HECKER. London. Improved means applicable for use in 
working electric railways provided with underground conductors. 

22,016. R. E. B. Crompton and E. A. M. Pocus. Chelmsford. Improve- 
ments in electric switches. 

22,061. D. Cook. Richmond. Converting direct electric currents into 
alternating currents. 

22,069. D. Younc. London. Improvements in electric accumulators or 
storage batteries. (La Société Anonyme, Accumulateur Eclai,” 

l Belgium.) 
22,076. J. S. E. ElLis. Sydney, N.S.W. Electric current-director system 
for saving telephone and telegraph lines.“ 
October 6, 1896. 

22,093. J. H. Warp and M. H. GoLpsTONE. Manchester. Improvements 
in and connected with dynamos or electric generators more espe- 
cially to small machines where permanent magnets are used. 

22,102. H. D. FITZPATRICK. Glasgow. An electric lighting device for oil 
lamps. (Julius Eckel and Albert Glinicke, Germany.)* 

22,127. H. H. Lake. London. Improvements in electric locomotives. 
(Louis Warfield, United States.)“ 

22,144. Тнк British Тномѕох-Носѕтох Co. (LIMITED). London. Im- 
provements in electric or other motor trucks. (Norman C. Bassett, 
United States.) 

22,146. E. W. BoWLES. London. Improvements relating to electric light 
and power circuits. 

22,156. P. F. W. SiMoN. London. А new or improved duplex electric 
switch. (Friederick Wilheim Busch, Germany.)* 

22,167. C. BOUDEWIJNSE. Liverpool. Improvements in or connected with 
electric incandescent lamps. 

22,175. P. J. Bost. London. Improvements іп or relating to telephone 
apparatus.“ 

22,193. P. JEBSEN. London. A process for carbonisation of peat by elec- 
tric heating. [Date applied for under Patents, &c., Act, 1883, 
sec. 103, 13th March, 1896. Being date of application in Norway.]* 


SPECIFICATIONS PUBLISHED. 
NoTE.—All specifications can now be obtained at the uniform price of 
8d. each. iie 


17,124. LAKE (Greenfield). Conduits, more especially suitable for elec- 
tric conductors. 


17,125, LAKE (Greenfield), Conduit tubes. 


17,180. Wisk (World Hash Co.) Combined typewriters and electro- 
telegraphic transmitters. 


‘17,643, SMITH and GREEN. Pocket electric lamp for use by surgeons and 
the like. 


18,275. LAKE (Lundell and Johnson). Dynamo electric machine:. 


COMPANIES' MEETINGS AND REPORTS. 


Eastern Extension, Australasia and China Telegraph 


Company (Limited). 


The forty-sixth half.yearly ordinary general meetiug of this Company 
was held on Wednesday at Winchester House, Old Broad-street, under the 
presidency of the Marquis of Tweeddale. 

The MANAGER and SECRETARY (Mr. F. E. Hesse) read the notice 
calling the meeting, and the minutes of tbe list meeting, which were 
confirmed. 

The CHAIRMAN : Gentlemen, I have now to ask your approval of the 
report and accounts, which have been in your hands for soine days, and 
which I imagine you will take as read. Before dealing with the ordinary 
business of the day I have to refer with profound regret to the loss which 
the Company has sustained since I last met you here through the death of 
our late Chairman, Sir John Pender. The energy, skill and foreaight 
which he brought to bear upon the affaira of the Company are familiar to 
you all, and I feel sure you have learnt with great satisfaction that it is 
proposed to commemorate in some suitable manner the great services 
rendered by him to his country in connection with the extension of sub- 
marine telegraphy throughout the world. Your Directors have done me 
the very great honour to elect me to the vacant chair. I accepted the 
post with the less hesitation that I know I shall have the advice of 
colleagues of great ability, who are thoroughly versed in the businesa of 
the Company ; nor do I overlook the fact that we shall have the counsel 
as well of a gentleman who has been made manager, Mr. Hesse (hear, 
hear), who is of marked ability, and who is thoroughly acquainted with 
every detail connected with our business. Gentlemen, I will now refer 
briefly to the figures. The gross revenue for the half-year under review 
amounted to £313,914, showing an increase over that of the corre- 
sponding period of 1895 of no less than £49,776 (cheers). This large increase 
is undoubtedly due in a great measure to the gold mining traffic with 
Western Australia, which now represents а con-iderable proportion of the 
Australasian traffic. The working expenses have amounted to £67,256, 
showing a decrease of nearly £8,000—actually £7,998. This diminution is 


owing to the cable repairs for the past half-year having been exceptionally 
light. Experience teaches us that this is a very fluctuating item, and 
accordingly there is every reason to suppose that this sum will be consider- 
ably larger during the current half-year, inasmuch as our maintenance ships 
have been almost constantly engaged on repairing work since June 30th. 
You will have observed from the accounts that £20,000 has been trans- 
ferred from the revenue account to the fire insurance reserve fund, You 
are no doubt aware that the Company underwrites three-fourths of the 
fire risk on its property abroad, which is valued at about £125,000. 
Therefore, after making this addition to the fund, it is no larger than suffi- 
cient to meet possible contingencies. The usual interim dividends at the rate 
of 5 percent. per annum have been paid for the past half-year, amounting to 
£62,500, and after transferring £75,000 to the general reserve fund, the 
balance of £33,235 is carried forward. This may appear to some to be a 
very large amount to carry forward, but before I sit down I will refer for 
& moment or two to some of the reasons which have led us to take this step. 
The result of the fifth year of working of the Australasian tariff arrange- 
ment, like the previous year, shows an excess over the guaranteed figure, 
so that the Governments interested have not been called upon to con- 
tribute anything towards the guarantee for the last two years. This 
satisfactory etate of things is due to the development of the gold mining 
industry iu Western Australia already referred to. We cannot, of course, 
always count on that continuing, but it will no doubt be a large traffic for 
a considerable time yet. At the last meeting I referred to the proposed 
revision of the Company's local rates. This revision took effect on July Ist 
last, and has given much satisfaction to the telegraphic public. Your 
Directors have since considered it advisable to make substantial reductions 
of tariff between India, China, Japan, &c., во as to meet the requirements 
of the large trade that is growing up between these countries, 
and at the same time to enable us to compete successfully with the 
landlines through Burmalı and Yunnan, upon which extremely low rates 
have been fixed. It has also been found neceasary to reduce most 
of the Company's through rates in order to harmonise them with the new 
China tariff fixed by the Chinese agreement, and to which [ shall presently 
more particularly refer. Most of these reductions will come into opera- 
tion on January lst next, and the remainder on July 1, 1897, when the 
Buda Pesth Conference Regulations take effect. The estimated loss, if 
no increase of traffic results from the reductions, is roughly at the rate 
of £80,000 per annum, but we may fairly expect that it will, in course of 
time, be recouped by increase of business. Apart from tariff changes the 
principal features of interest in connection with the recent Conference a* 
Buda Pesth were:—41) The extension of the ten- letter limit for words in 
plain language used ia transmission of extra-European teleg-ams, to 15 
letters ; (2) The extension of the three-figure limit to five figures for 
cypher telegrams ; and (3) The postponement of the introduction of the 
proposed Official Vocabulary until after the next Conference. This 
question of the Official Vocabulary excited considerable interest and led 
to a very interesting discussion, which I had the pleasure to hear. Many 
objections had been raised to the Vocabulary on various grounds—among 
others that the number of words was inadequate to meet public wants, and 
also that others were unsuitable ; and the decision of the Conference to 
poatpone the matter has been well received. I will now refer to the 
important negotiations which have been pending for so long with the 
Chinese Government. As you are aware, the Company, in concert with 
its partners in the China and Japan traffic, the Great Northern T. legraph 
Company, has for many years past endeavoured to arrange a friendly working 
agreement with the Chinese Telegraph Administration, and since 1893, when 
the Chinese landlines were joined to the Russian telegraph system, the Ad- 
ministration have conipeted withus for the European and local traffic. As far 
back as1887an agreement was actually sigaed by the Chinese and Companies’ 
representatives, but owing t» difficulties that arose in connection with its 
ratification it was never carried into effect, Recently, however, we have been 
more successful, our negotiations having resulted in a satisfactory working 
agreement, which was duly ratified by all the interested Governments on 
July 3lst last, and brought into operation the following day. The 
arrangement is based on the pooling and division of the receipts from the 
China traffic, and the collection in Chinese currency of a fair equivalent of 
our sterling charges, thus settling the troublesome question of exchange 
from which we have во severely suffered for many years past. The increased 
rate of collection introduced on August 1st has evoked a good deal of unfavour- 
ab'e comment on the part of the local Chambers of Commerce, Press and tele- 
graphiug public generally; but as the Company was carrying the China 
homeward traffic for next to nothing, and the telegraphing public of China 
was paying only about da. 64. per word instead of 75, аз charged on this side, 
it will be seen that there i3 no just ground for the agitation against the Com- 
pany's recent action. I may aleo say that the arrangement had the entire 
approval of our Government at home, as well as of the Russian, Danish and 
Chinese Governments. I think the statement that I have made will be 
regurded by the proprietors as eminently satisfactory (hear, hear). We 
have maintained our dividend, added largely to our reserve, and our cables 
are in capital order (cheers). But although we are in smooth water now 
we can discern, without much difficulty, breakers ahead. I have referred 
to the large reduction we have been constrained to make in our tariff 
charges, and to the possibility of a further reduction being made in the 
future. Then we have a Pacific cable looming in the distance, with 
& probable further large reduction in the rates between this country 
and Australia. In connection with this I may mention that the 
Imperial Commission to consider the question of laying an “all British 
cable across the Pacific was duly opened in June last, but only one sitting 
was held before the Commission adjourned for the vacation in consequence 
of the Buda Pesth Conference requiring the presen e of some of the dele- 
gates. It is expected to reopen very shortly, when the question will 
doubtless be exhaustively considered. 1 am urible, of course, to say 
what will be the result, There are a great many matters which will have 
to be considered by the Conference, and I should question very much if 
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anything was decided before still further information had been obtained 
with re- pect to the route and the character of the sea which it would have 
to traverse ; but to give you an idea of what the poasibilities are with 
respect to the reduction ot our gross income I may mention that the tariff 
proposed between Europe and Australia is 38., and if that were adopted 
it would involve a loss to the asscciated Companies, based on the present 
traffic, of about £157,000, without making any allowance for diversion of 
traffic. Should, however, half the existing traffic be diverted to the 
Pacific cable, as anticipated by its advocates, the loss would probably be 
increased to £266,000. That, however, is not at all probable. The chances 
are altogether in favour cf our retaining & much larger proportion of the 
traffic, especially as the whole of the Western Australian is almost 
certain to go by our lines at equal rates. I do not dwell on these matters 
with a view to creating anything like alarm, but rather to explain and 
justify the policy which we have puraued for so many years of building up 
a large reserve, and in otherwise strengthening our position, thus enabling 
us the better to meet competition from whatever quarter it may come. 
With these remarks I beg to move the adoptiou of the report. 

Mr. FRANCIS A. BEVAN: I have the pleasure of seconding that 
motion. 

The CHAIRMAN: I shall be very gla l to answer any questions to the 
best of my ability. 

Mr. GIBB: I should like to say a few words as to the proposal to 
perpetuate the name of Sir John Pender in connection with this Company. 
I have no doubt the Directora will do their utmost in regard to the matter, 
but an expression of opinion on the part of the shareholders may be 
desired: and I feel sure that, not only on account of our interest in sub- 
marine telegraphy, but also especially having regard to Sir John Pender's 
intimate connection with this Company, the shareholders will rather urge 
on фе Directors than keep them back, by rendering them every help they 
can to make the memorial to our late Chairman a worthy one. I have no 
doubt also that the publie will take their share in the project ; but we are 
specially interested, owing to the fact that our prosperity very greatly 
depends on the work which Sir John Pender did in connection with this 
Cotnpany. 

Mr. SAMUEL SMITH: I should like to ask you to explain to us what 
the amount of our revenue will be when it is subjected to the large reduction 
of traffic which you think probable. It is satisfactory to know that we 
shall still have a very large revenue and an enormous reserve, and we also 
have the satisfaction of knowing that the interest on the securities in 
which our reserve fund is invested will really afford another addition to 
our resources. 

Mr. M. DAVIS : I quite agree with the remarks of the last speaker in 
reference to the diminution of income in consequence of the contemplated 
oppoeition on the Australian line. Ithink you said that the diminution 
would be £265,000 ? 

The CHAIRMAN : Trat would be the very worst. 

Mr. DAVIS : Well, that is bad enough. 

The CHAIRMAN : What I said was, that if the traffic was halved that 
is the amount that might be lost. I did not, however, say that we should 
lose that amount ; on the contrary, I pointed out that the West Australian 
traffic would go by our lines. 

Mr. DAVIS: Then you also said there would be a diminution of about 
£80,000 in our traffic in consequence of the new regulations of the Buda 
Pesth Conference. I do not know if I am right, but if these two sums are 
to be added together it appears to be something considerable. There- 
fore, from your speech to-day, our position does not seem very brilliant or 
encouraging. 

Mr. JOHN NEWTON: I think you are in a position to tell us that 
from the commencement of this Company you have made a series of reduc- 
tions in your rates, under pressure sometimes from the Telegraph Con- 
ferences, but sometimes from the careful judgment of the Directors. I 
should like you to tell us what has been the effect upon our general traffic 
and business of this continual series of reductions in the tariff. That is the 
point which will guide us in forming a judgment of our position. I myself 
think it will be а great many years before the Chairman will see any 
diminution in our revenue from the Pacific cable. I have carefully read 
everything I can gather as to the possibility of laying a cable in that ocean, 
and my reading has told me tbat it will be an exceptionally difficult work 
to carry out. [t might be advisable to do it if it could be done easily and 
inexpensively, but probably it will be the most expensive work ever carried 
out in connection with submarine telegraphy (hear, hear). I was very glad 
to hear a shareholder make the remarks he did with regard to the memorial 
to Sir Jobn Pender and two or three other gentlemen connected with the 
founding of this Company and of the Eastern Telegraph Company. I was glad 
to hear him say that this is a matter which should be properly and suitably 
dealt witb, aud I trust that these companies will see that the memorial is 
commensurate with the results achieved by them. I think that this Com- 
pany and the Eastern Company have been во largely indebted to tbe ability, 
statesmanship and foresight shown by Sir John Pender in guiding the two 
concerns that the shareholders would be glad to see the work proposed 
carried out in à mauner which would be satisfactory to them. I was this 
morning totalling up what has been the result of the careful management 
of these properties. At the present moment this Company's property is 
valued at a premium of £2,000,000 on our capital values—a most sub- 
stantial benefit, and the property ranks as the finest that investors can put 
their money into. The foreaight which has brought us to this point has 
also protected us against competition. I trust that the support you give 
to the proposed memorial will be commensurate with the results that 
have been gained by this Company. As regards the other kindred 
Company, I believe that their property stands at a premium of about 
£4,000,000. This is a premium of £6,000,000 together, due to the 
statesmanzhip displayed by our late Chairman and his colleagues 
in the conduct of these concerns; and I think that the shareholders 
will be very glad to recognise such a state of things. I congratulate 


you, sir, on the position you now occupy. I think that your lon 
experience of the working of this Company and of the other company wil 
be extremely valuable to the shareholders, and I hope that there will be a 
continuance of the policy which was inaugurated by your predecessors. 
You are also, I am glad to see, recognising the services rendered by a 
valued servant of the Company by advancing him to a position of greater 
responsibility ; and it is well that you have a comparatively young man, 
although he has had such long experience—I refer to Mr. Hesse. 

Mr. H. BURGESS: I quite agree with every word that has fallen from 
the last speaker. I think that every shareholder in this Company must 
feel very greatly indebted to the late Sir John Pender for the prosperity 
of the Company. There is no doubt at all that our late Chairman spent 
the best of his days and the best of his energies in promoting the 
interests of the Company, and I hope that every shareholder will show his 
gratitude to one to whom they owe so much. I should think that every 
shareholder will subscribe something, however small, towards the memorial 
80 800n as we know what form it is going to take. 

The CHAIRMAN : Mr. Gibb, Mr. Newton and Mr. Burgess have referred 
with satisfaction to the fact that a memorial is to be established to the 
memory of Sir John Pender and others who have taken part in the exten- 
sion of submarine telegraphy. What I should like—-and I believe my 
colleagues would also like it —would be some indication as to what this Com- 
pany, as а company, would be prepared to subscribe to such a memorial. 
I may mention that letters have been addressed to various public institu- 
tions, as well as to private individuale, and we expect to receive a very 
handsome response from them. I should have been prepared before to 
recommend a sum to the shareholders, but I thought that as the meeting 
would be held very soon, it was better to leave such a matter in the 
hands of the shareholders. If, therefore, any gentleman would like 
to suggest a figure, I should be very glad to hear what would 
be considered a proper amount, assuming always that the memo- 
rial should take a shape that would be acceptable to the shareholders. 
Mr. Davis has referred to the probable large reduction that will take place 
in our traffic from the laying of the Pacific cable. I have already explained 
that we do not anticipate losing half our traffic. We expect that we shall 
retain two-thirds of it at least, because West Australia is so much nearer 
to our system than it would be to the rival system. Then Mr. Newton 
asked very properly what had been the result of past reductions. Well, 
our experience as regards Australia had been very favourable to the idea 
that our reductions would, in time, be recouped. When I say "Australia" I 
mean Australia proper, because the reductions which have been made 
between Australia and New Zealand have entailed а loss — about £10,000 
a year ; but the increase in the Australian traffic has been far greater than 
that. Therefore, in the long run, I do not believe that this Company 
would suffer so very much. Besides that, the Pacific cable is not yet 
arranged for, and I should thiok that some years mnst pass ere that 
project is carried out. Before actually putting the motion for the adoption 
of the report I should like to hear some suggestion from the body of the 
hall in d to the memorial question already alluded to. A meeting is 
about to be held of the Memorial Committee, at which Lord Kelvin has 
promised to be present and at which, I hope, to preside, when this matter 
will be brought up ; and it would be extremely gratifying to me if I were 
able to intimate that one of the companies with which Sir John Pender 
had been so long connected, and which owed so much to him, was prepared 
to subscribe a handsome sum. 

Mr. SMITH: I think we should give the Directors a free hand in the 
matter. 

The CHAIRMAN : It is suggested that the Directors should have a free 
hand. I think you would find us very careful in dealing with this ques- 
tion; I do not think there is much chauce of our doing anything that 
would not meet with your approval at the next meeting. If you will leave 
the matter in that way I shall be glad. 

Mr. NEWTON : I think it is the proper way to leave the matter to the 
Directors, who can measure it more carefully than the shareholders can. 
I think also that the free hand given to the Directors should be given 
liberally, and that the work should be done generously. It is rather diffi- 
cult for us to mention a sum, because there are two Companies, and both 
Companies should, I think, take it in hand, and do so in а manner that 
will reflect credit on the shareholders as well as the Directors. 

The CHAIRMAN : Very well, then, gentlemen ; I understand that you 
leave the matter practically in the hands of the Directors. Those in 
favour of the adoption of the report and accounts will be good enough to 
signify the same in the usual manner. Those of a contrary opinion. Carried 
unanimously. "That constitutes the business of the meeting. 

Mr. GIBB: I have much pleasure in moving a vote of thanks to tlie 
Chairman and Directors for their able management of the Company's 
affaira. 

Mr. DAVIS : I will second that. 

The motion was carried by acclamation. 

The CHAIRMAN: I beg to thank you very heartily, and also Mr. 
Newton for his remarks. 

The proceedings then terminated. 


Brazilian Submarine Telegraph Company 
(Limited). 


The forty-sixth ordinary general meeting of the shareholders of this 
Company was held at Winchester House, Old Broad-street, on Wednesday, 
under the presidency of Mr. J. Denison Pender. 

The SECRETARY (Mr. Richard Collett) read the notice convening the 
meetiug ; and subsequently he read the minutes of the last general meeting, 
which were approved and signed by the Chairman as correct. 

The CHAIRMAN : Gentlemen, before we begin the business of the meeting 


there is one matter in the report which I am very sorry to have to refer to ; 
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paragraph 5 alludes to the death of your late Chairman. It is not for 
me, ав Sir John Pender’s son, to say very much on this point ; but he was 
connected with this Company as Chairman for some few yeare, and he was 
a strong arm in telegraphy since, I may say, it became a commercial busi- 
ness. When the history of deep-sea telegraphic communications is written, 
among the various developments that have taken place during Her 
Majesty's reign, I am sure that Sir John Pender's name with others 
will not be forgotten in such record. He died within a month of the 
age of eighty-one ; and I think that even I, as one of his family, am 
not going too far in saying that he has left behind him an example 
of energy and commercial pluck which any man, whosoever he may be, 
might be proud to follow. We will now proceed with the business of 
the meeting, gentlemen. I presume that you will take the report, 
which bas been in your hands for some days, as read. If that is so, I 
will go over a few of the items which are of greatest interest to the 
Shareholders. I think the report makes it clear that the Brazilian Sub- 
marine Telegraph Company is in as strong a position as it has been for 
many years past, and I see nothing in the future which should diminish ite 
prosperity. The receipts from messages, &c., £92,071, show a decrease of 
£14,097, as compared with the £106,168 taken in the previous half.year, 
but this is due chiefly to unavoidable and, I hope, temporary causes, of which 
may be mentioned, first, the further fall in the exchange values of the 
currency collected in Brazil, which, on the average for the half-year under 
review, was about thirteen-sixteenths of a penny per milrei lower than in 
the previous half-year. Secondly, owing to dulness of trade in and with 
South America generally, and keen competition in the River Plate district, 
fewer commeroial telegrams have been transmitted by our lines. On the 
other hand, Press telegrams have increased. The work entailed by them is 
great, for the messages are long, and have to be transmitted iu time for 
publication in the morning papers; but as the charges for them 
are very low, the additional revenue only helps in a slight 
degree to make good the falling off in receipts from the commercial 
messages, most of which are now in code, and average only a little over 
nine words per message. The decrease in receipts from the messages 
is, however, due above all to the reduction in the rates. A reduction of 
about 6d. per word on telegrams to South America was made on and 
from September 1, 1895. In two months, therefore, of the half year to 
December 31, 1895, the higher rates were collected. Compared with the 
receipts for the corresponding half-year of last year—namely, £108,206— 
the decrease is £16,135, or £2,038 above the amount I have already spoken 
of. This is fully accounted for by the fact that in the entire first half of 
1895 the higher charges were collected. A reduction of 6d. per word is 
looked upon as a small reduction by many who use our cables; but I think 
when they look into such a reduction and see what it costs us to make it, 
and how few sixpences our total rate is made up of, they would agree 
(perhaps not openly) that sixpence is a very considerable percentage to 
give. On the other hand, our expenses, £19,210, show a decrease of 
£2,413, due, I may say, to the absence of any expenditure for repair of 
cables, which in the previous half-year cost £2,770. This in itself is a 
pleasing testimony to the condition of our cables, but it must not be 
looked upon in any other light. Any reduction in expenses caused 
through the absence of repairs in a half-year I never like to take 
credit for. We may gain in one, or even in two or three half-years; 
but my experience is that the half-year comes round, sooner or 
later, when perhaps more than two or three repairs are required ; 
and when you come to think of the enormous cost of repaira in the deep 
water our cables lie in, and the long distance that we have to send to 
—as, for instance, when we had, a short time ago, to send a ship all 
the way to Brazil to renew the shore ends and put through one of our 
cables in sight of the port of Pernambuco, at a cost of over £16,000—you 
will agree with me that we must not look upon the decrease of expendi- 
ture shown in the accounts, namely, £2,413, as altogether aaved ; but con- 
gratulate ourselves that the cables have worked another six montbs 
without expenditure on repairs, and that we have still the amount of 
money mentioned in our pockets for future repairs. Taking both receipts 
and expenditure together we bave a profit, after providing for payment 
of income tax, of £68,011 for the half-year under review, compared with 
£79,658 for the preceding six months. To the profit for the half-year is 
added £15,049, the balance to credit of the revenue account brought forward 
from December, 1895, making а total of £83,060, of which £20,000 has been 
transferred to the reserve fund. An interim quarterly dividend of 14 per 
cent. was paid in June, amounting to £19,500, and a similar dividend is 
now proposed, with a bonus of 2s. per share, amountiog together to £32,500, 
making a total, with the interim dividend, of £52,000. The balance remain- 
ing, £11,060, is carried forward to the next account. We have felt justified 
in dietributing these dividends and a bonus amounting together for the 
year to 14s. per share or 7 per cent., being the same as for the preceding year, 
and one-half per cent. higher than the distribution for the year anterior to 
that. We have also transferred to the reserve fund £20,000 for the half- 
year, and this fund will then stand at the good sum of £832,000. It is 
this reserve fund, gentlemen, which is the strength of a company, not 
only from the point of view of a fighting reserve, but the Governments 
and our customers undoubtedly like to have a company which they know 
to be in a financial position to do the work well and carry out the obliga- 
tions imposed upon them. We are also placed in a position with this 
reserve fund to renew one of our cables throughout if necessary ; and we 
must not forget that one of the two cables has been already down for 
many years, for thc first portion of it was laid in 1873. You may also 
depend upon it that our strong position has been a main factor in securing 
the Company against any purely vexatious competition, and thereby giving 
you the reliable dividend and bonus you look upon now as so secure. I 
have very few remarks to make specially concerning the past half-year ; 
but I had hoped to report the laying and opening for traffic of the new 
German cable running from Emden to the Eastern Telegraph Company's 
station at Vigo. Ав you know for it is mentioned in the accounts —your 
Company, in conjunction with others, has taken a share in this under- 


taking, and we hope to derive a considerable traffic therefrom ; but the 
* Scotia," the ship which was to lay the cable, while on her way to Vigo 
about a fortnight or three weeks ago, had an explosion on board, caused 
by some paint throwing off gas, which, when the door of the hold was 
opened and a man entered with a light, exploded, and literally blew the bows 
of the ship away. This taking place in a heavy sea we have to be thaukful 
that the ship was able to make her way back to Plymouth without the loss 
of a single life. The cable was not damaged ; and through the kind per- 
mission of the Admiral Superintendent at Devouport, the “Scotia,” draw- 
ing too much water for any private dry dock, was taken into the Government 
dry dock. She will sail again next Saturday, and I hope will carry out her 
work successfully. In June and July last, as you know, this Company 
was represented at the International Telegraph Conference held at Buda- 
Pesth for tbe revision of the rules and rates affecting international tele- 
graphs, where à proposal was adopted by the Conference to collect 
sufficient currency, when the currency was depreciated, to realise the tariffa 
in effective francs. This is a matter of considerable importance both to 
this Company and to our joint-purse partuers, the Western and Brazilian 
Telegraph Company. There were, of course, many other questions brought 
up at the Conference ; but the one I have referred to, and the increase of 
the number of letters and the number of figures to count as one word in a 
certain class of the traffic, which means more work for the same money, are 
the only points which materially affect this Company. Ido not like to pass 
over the subject of the Conference without telling you that our thanks 
are due to Mr. Lamb and the gentlemen with him who represented Great 
Britain, India, and other Dependencies of England at Buda-Pesth, for 
the courteous way they discussed any objections we had to the regu- 
lations which came up for consideration when they affected the cable 
companies, for you must remember that the companies have no actual vote 
at these Conferences. It is the power that we possess through having 
these cables in the sea which causes us to be invited to the Conferences ; 
but we are asked to attend as a matter of courtesy, and therefore the 
Governments, I am glad to say, do consider us, and discuss points with us 
before they lay down the final law at the Conference, where we can simply 
only make ourselves heard, having no voice when it comes to a vote. 
Naturally, we do not always get our way, and we did not this time. The 
interests of the telegraphing public are, as a rule, perhaps, looked after 
more carefully than ours ; but still the companies were, at any rate, not 
forgotten last July. I do not think I need detain you further. The 
tendency iu all telegraphic enterprises has been, and continues to be, that 
more work has to be done at lower rates. This Company is not an 
exception to that; but still it must be a pleasure to our older as well as to 
our present shareholders to see that, in spite of the opposition which we 
have had in later years, the Company seems to be in as good a position, 
judging from the accounts, as it was when we practically for 15 years had 
a monopoly of all tbe South American traffic. I think I have now touched 
upon all the questions which really are of interest to you. I will, there- 
fore, read the resolution, which will be seconded by Mr. Youle, after which 
I shall be happy to answer any question that any shareholder may wish to 
put, provided that I do not consider it against the interests of the Corn- 
pany to do so. This is the resolution, — 

* That the report of the Directors and the accounts to June 30, 1896, пою 
submitted, be approved and adopted, and that a dividend be now declared of 
ds. per share, making, with the interim dividends already paid, a total 
dividend of 6 per cent. for the year, and also a bonus of 2s. per share, 
making in the aggregate а distribution of 7 per cent. in respect of the profits 
for the year ended Jun: 30, 1896, the said dividend and bonus to be respec- 
tively free of income taz." 

Mr. FREDERICK YOULE seconded the motion. 

The CHAIRMAN again invited discussion, but no sharcholder rising 
to address the meeting, he put the motion, and declared it carried 
unanimously. 

Mr. FREDERICK YOULE afterwards proposed, and Sir ALBERT J. 
LEPPOC CAPPEL, K. C. I. E., seconded, the re-election as a Director of 
Mr. J. Denison Pender, which was unanimously agreed to; as, was also a 
further resolution, proposed by the CHAIRMAN, and seconded by Lord 
SACKVILLE A. CECIL, for the re-election of Mr. Youle. 

On the motion of Mr. J. H. HODGSON, seconded by Mr. WILLIAM 
C. WEST, the auditora, Messra. Deloitte, Dever, Griffiths, and Co., and 
Messrs. Gane, Jackson, Jefferye, and Wells were afterwards re-elected. 

Mr. WILLIAM T. ROWTON then proposed a cordial vote of thanks to 
the Chairman and Directors for their able administration of the Company's 
affairs. 

Mr. WEST seconded the motion, which was carried unanimously. 

The CHAIRMAN briefly acknowledged the vote, and the proceedings 
then terminated. 


Roller-Bearings Company (Limited). 


The first ordinary general meeting of the members of this Company, pur 
suant to section 39 of the Companies’ Act, 1867, was held at the registered 
office, 1, Delabay-street, Westminster, yesterday (Thursday), Major-Geu. 
Hutchinson, C.B., presiding. 

The SECRETARY (Mr. Thomas W. How) having read the notice calling 
the meeting, 

The CHAIRMAN said: The Directors have to report with much satisfac- 
tion that the whole of the share capital issued to the public has been sub- 
scribed, and the first call, which was made on Sept. 7th, was promptly paid in 
every case, which they regard ax an evidence of confidence in the undertaking. 
Since the allotment furtherimportant experimenta have been made with the 
bearing with completely satisfactory resulte, and as an example of this it may 
be stated that upou the Liverpool Overhead Railway it was demonstrated 
that à paesenger train of three coaches, fitted throughout with the Com- 
pany’s roller bearings, was able to do the same work in the same time, and 
with the expenditure of the same amount of electrical energy, asa train of 
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(wo coaches fitted with ordinary bearings ; and as the outcome of this 
experiment the Company bas received orders to fit other trains with the 
bearing. Inquiries have also been received from such important centres as 
Edinburgh, Croydon, Burnley, Nottingham, Worcester, Hull, Birkenhead, 
India, Western Australia, South Africa, and Belgium, from all of which it 
is anticipated business will result. The bearings are at present being fitted 
to the largest bell at St. Paul’s Cathedral, London, known as Great 
Paul, and it is hoped that further business in this direction may be 
obtained. Further trials are about to be made with the bearings 
fitted to a main line bogey carriage upon one of the principal London rail- 
ways. Your Directors have entered into a contract with а responsible 
firm of manufacturers for a large output of the bearings, and are negotiat- 
ing with others, with a view to their appointment sx representatives in order 
to push the busine:s which they have every reason to expect will expand 
and develop into an important commercial industry. The field for the 
application of these bearings is very wide—in fact, almost unlimited. The 
Company possesses patent rights in all the principal countries of Europe, 
India and the Colonies and America ; and when it is remembered that these 
bearinga are applicable to railway coaches and wagons, tramcars, carts, and 
carriages, works, shafting und all forms of rolling motion, it will be seen 
that their operations are capable of very large expansion. 

There being no other business to be transacted, the meeting terminated. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the information given under this heading, detailed par- 
ticul ars of many of the Companies whose returns appcar below will 
be found in THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY ANG 
HaNDBook, 1896, pages 318-846, dc., Ёс. 


а ае 


ALCOLITE SYNDICATE (LIMITED).—This Company was registered on 
Oct. 22, with a capital of £20,C00, in £1 shares, to manufacture, sell and 
deal in aluminium goods of all kinds, and to carry on the business of 
mechanical and electrical engineers, machinists, metallurgists, &c. 

BEITISH ELECTRIC TRACTION COMPANY (LIMITED).—This Company 
was registered on Oct. 25, with a capital of £600,000, in £10 shares, to 
enter into agreements with the British Electric Traction (Pioneer) Com- 
pany (Limited), and with Mr. Emile Garcke, and to carry on the business 
of carriers of gooda and passengers, electrical enginecrs, electricians, 
engineers and contractors, manufacturers of and dealers in railway, tram- 
way, electric, magnetic, galvanic and other apparatus, mechanical and 
chemical engineers, and also the business of generating, accumulating, 
transmitting, using and supplying electric light, heat and power. The first 
subscribers with one share each are :—The Earl of Suffolk and Berkshire, 
the Hon. Sir C. W. Fremantle, K.C.B., Sir C. Rivers Wilson, G.C.M.G., 
C.B., Mr. Emile Garcke, electrical contractor, Mr. George Herring, Mr. 
Jeseph B. Braithwaite, Jun., and Mr. J. Cecil Bull. The first Directors 
are :—Sir C. Rivers Wilson, G.C. M.G., C.B. (Chairman), the Earl of Suffolk 
and Berkshire, the Hon. Sir C. W. Fremantle, K. C. B., J. S. Raworth, 
M. Inst. C. E., and Emile Garcke, M. Inst. E. E. 

BROOKES, FULWELL AND COMPANY (LIMITED). - This Company was 
registered on Oct. 20, with a capital of £5,000, in £1 shares, to carry on 
amongst other businesses that of manufacturers of and dealers in electrical 
and other carriages and motors. 

SAVAGE’S ENGINEERING WORKS (LIMITED).—This Company was 
registered on (ct. 22, with a capital of £120,000, in £1 shares, to carry 
on the buainess of general engineers, steam engine and boiler makers, 
metal workers, &c. 

VERITY'8 (LIMITED).—This Company was registered on Oct. 21, with a 
capital of £140,600, in 7,000 £5 per Cent. Cumulative Preference and 
6,980 Ordinary skares of £10 each, and 200 Management shares of £1 
each, to acquire and take over as a going concern the business now 
carried on in London, Manchester and Birmiogham under the styles 
of “B. Verity and Sons," “Verity Bros.“ and “ Verity's,” to enter 
into an agreement with Messrs. John B., George H., and Harry S. Verity, 
and to carry on the business of clectricians, electrical and mecha- 
nical engineers, artificers in metal, enamel manufacturers, suppliera of 
electricity, electrical apparatus manufacturers, contractors, aud electric 
light fitters, &c. The first subscribers, with one share each, are: — 
Joha B. Verity, J.P ; George H. Verity, engineer; H. Sidney Verity; J. 
Elwin. Coles, engineer; P. G. Ebbutt, manager; C. L. Harris; and C. 5. 
Northcote, manager. The first Directors are: - Messrs. John В. and 
George H. Verity, John E. Coles, P. G. Ebbutt and C. L. Harris. 


ELECTRIC CONSTRUCTION COMPANY (LIMITED). — The annual return 
to Sept. 10 has been filed. The nominal capital is £400,0.0, divided into 
150,000 Ordinary and 50,000 £7 per cent. Preference shares of £2 each. 
110,000 Ordinary and 16,343 of the latter have been taken up, and all the 
Ordinary and 13,145 Preference have been issued as fully paid. The full 
amount has been called and paid on 3,198 Preference. 

LONDON ELECTRIC OMNIBUS COMPANY (LIMITED). —'l'he statutory 
return to Oct. 1 has been filed. The nominal capital is £250,000, in 
170,000 Ordinary and 80,000 Deferred shares of £! each. 50,007 of the 
former, aud all the latter have been taken up, and the Deferred have been 
iasued as fully paid. 103. per share has been called on 50,000 Ordinary, 
and £24,947. 5s. has been received. 

WALSABt, ЕЙЕСТВІСАІ, COMPANY (LIMITBD).—'l'he annual return to 
Sept. 17 has been filed. Out of the nominal capital of £10,000, in £10 
shares, 685 shares have been taken up, and 200 have been issued as fully 
paid. The full amount has been called and paid on the remainder, 


WILLIAMSON AND JOSEPH (LIMITED).—The statutory return to 
June 18 has just been filed. 5,000 shares have been taken up out of & 
capital of £10,000, in £1 shares, and all have been issued as fully paid. 


— —ů— 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver, 
291 ad. per oz. (Oct. 29th). Consols (22 per cent.) 1088—1088 for money, 
1084—1C82 for account; 24 per cent. 1054—106 (Oct. 29th) Stock 
Exchange Settling Days: Console, Nov. 5th ; Stocks and Shares Con- 
tinuation Day, Nov. 10th ; Ticket Day, Nov. 11th ; Pay Day, Nov. 12th ; 
Mining Share Carry-over Day, Nov. 9th. 


AKKUMULATORENFABRIK AKTIEN-GESELLSCHAFT HAGEN-BERLIN.— 
The report of the Directors of this Company for the year 1895-96 states 
that the gross profits for the period amounted to £86,979. 10s., against 
£95,548. 10s. in the previous year. The working expenses increased from 
£46,120. 14s. in 1894-95 to £50,211. 7a., leaving a balance of £36,768 on 
the years working, against £47,120. 14s. last year. After taking into 
account the interest on investments, income from licensees, carrying certain 
gums to reserve, and allowing for law costs, exhibition and research expenses, 
the net profit amounted to £351,512, out of which a dividend at the rate of 
10 per cent. has been declared. The Company state that considerable 
progiess has been made during the year in the employment of storage 
batteries for traction purposes, several cars in Hanover, Dresden and other 
places being worked on theiraystem. It is also announced that the busi- 
ness prospects of the current year are of a eatisfactory character, the value 
of the orders to the end of September showing an improvement of nearly 
$0 per cent. over last year. The Company's works at Oerlikon, Switzer- 
land, have been sold to the Schweizerische Akkumulatorenfabrik Oerlikon, 
while a general agency, with independent works, has been established at 
Budapest. 

BIRMINGHAM TRAMWATS.— The Board of Trade having intimated 
their willingness to con-ent to the transfer of the present tramway system 
to the newly-formed City of Birwingham Tramways Company, it has been 
arranged to complete the purchase on the 3lst inst., after which the 
liquidator of the Birmingham Central Tramways Company (Mr. H. 8. 
Smith) will proceed to repay the Debentures and share capital. 


CALLENDER'8 CABLE AND CONSTRUCTION (LIMITED).-—The Directors 
of this Company have declared an interim dividend on account of the 
current year at the rate of ds. per share, equal to 8 per cent. per annum. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).— The 
trafic returns of this Company for the week ended Oct. 25th were 
£1,003, against £977 in the corresponding week of 1895, an increase of 
£26. The total receipts for the half-year are £15,696, against £14,678 
for the corresponding period of 1895, an increase of £1,018. 

CITY OF BIRMINGHAM TRAMWAYS COMPANY (LIMITEd).— Letters of 
allotment for the recent issue of First Mortgage Debentures and Preference 
shares have been posted. 


BLECTRICITY IN MINING.—At a meeting of the Rand Central Ore 
Reduction Company held at Johannesburg on Sept. 25, Mr. C. S. Gold- 
man, who presided, spoke of the treatment, by the Siemens process, of 
slimes which had hitherto been consilered unworkable. These slimes 
were now profitably treated, and the process was rapidly coming into 
general uxe. The various works on the Rand bad a gross capacity for 
treating 21,000 tons of these slimes per month, and they had on hand 
tailings, slimes, &c., totalling about 1,500,0С0 tons. They were in 
negotiation for the erection of similar works in the Barberton district, 
and had entered into an agreement with a number of companies to treat 
their residuals, The success of their company was largely due to the 
Siemens-Halske process, which gave reliable results, and did not by incom- 
plete precipitation make losses that could neither be accounted for, 
remedied, or recovered, as the zinc process so frequently did. The 
Siemens-Halske process did not depend upon chemical reaction, and it was 
not necessary to add chemicals to the solutions in order to get correct 
precipitation or better results—the imple application of the electric 
current was all that was necessary. A 10 per cent. dividend was declared. 


LIMITED LIABILITY.—Owing to the growth of business and contem- 
plated extensions of the various departments of the firm of O. Berend and 
Co., of Dunedin House, Basinghall Avenue, E.C., it has been decided to 
increase the capital, and to convert the firm into a limited liability under- 
taking, under the style of O. Berend and Co. (Limited). The management 
remains in the hands of the partners of the old firm. who become sole 

"Managing Directors. The business will be carried on exactly аз heretofore, 
and all debts due to, and all liabilities of, the old firm, will be dealt with 
by the new Company. The firm of B. Verity and Sons, of London, Bir- 
mingham, and Manchester, has been converted into a limited liability 
undertaking, under the style of Verity’s (Limited). No shares will be 
offered to the public. | 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 25th inst. amounted to £1,092. ‘The 
amount for the corresponding week last year was £1,075. Increase, £17. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
appointed Wednesday, Nov. 4, a special settling day for 5,250 Vendors’ 
Seven per Cent. Preference shares (No. 11,504 to 14,533), and a further 
issue of 467 Seven per Cent. Preference shares (Nos. 14,534 to 15,000), and 
5,000 Seven per Cent. Preference shares, £4 paid (Nos, 15,001 to 20,000) 
of the British Aluminium Company (Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week euded Oct. 23, after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company (Limited), were £2,432. 


. 
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* In Soul the yleld on this security, allowance has be»: made for accrued Interest, but not for redemption. 
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TELEPHONB No. 15,077. TELEGRAMS: “INDICES LONDON.’ E. а Gold Medals. 
WHEATLEY KIRK, PRICE & GOULTY DRAWING and SURVEYING INSTRUMENTS 


Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, —~ 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W. d. 
Telegrams, ‘‘ Turnstile London." Telephone, 66188 


FENDERS INVITED. 


BOROUGH OF SHOREDITCH. 


ELECTRIC WIRING MATERIALS. 


TENDERS are invited for the SUPPLY of the best INSULATED WIRES and 
MAINS for the interior wiring of the consumers premises, Insulated Iron Pipes. 
Junction Boxes, Main Switches, Tumblet Switches, Cut-Outs, Coiling Roses, and 
other necessaries, in quantities that may be ordered from time to time, for one year 
from the date of the acceptance of the Tender. Samples to be sent in with Tender 
not later than 4 p.m. on TUESDAY, the 17th Novem r, 1896. 

Specification, Conditions and Forms of Tender can be obtained on application, ot 
Mr. C. H. Doughty, Lighting Engineer, at the Town Hall. Old-street, London. В.С. 
сте to be sealed and endorsed Tender for Wiring Materials,” and addressed 


H. MANSFIELD ROBINSON 
Shoreditch Town Hall, Solicitor and Vestry Clerk. 
Old-street, R.C. 


EXTENSION OF TIME. 


The date for sending in Tenders for Plant, &c., required by.the Town Council of 
Foray (ae detailed in our three previous issues) haa been EX [ENDED to 3 p.m. of 


the 18th November inst. 
FREDK.S. HEX, Town Clerk. 
Town Hall, Torquay. 


APPOINTMENTS VACANT. 


TRE CITY OF BIRMINGHA M. 


mgri ТРОПИК Dore Ed us met Ave TOM TION for 
e fe g n. usveyor’s partmens, n — 
— AIG INS ТОЁ and ASSISTANT ELECTRIC INSPECTOR. 

Candfidates for the post of Electric Inspector must be thoroughly qualified electri- 
cal engineers, capable of uudertaking efficiently the duties of Rleotrical Inspector 
under the Birmingham Blectric Lighting Order, 1894, and of advisiau upon pre- 

g Specifications for, and carrying out all electrical matters devel: upon the 
City Surveyor's Department. Salary, £200 per annum, rising by annual increments 
of £10 per annum to £280 per annum. 

Candidates for the post of Assistant Biectrio Inspector must be competent electri- 
cians capable of carrying out the testing of meters, and the other teste required 
under the Birmingham Klectric Lighting Order, and to assist in super u 


Eieotriont Auotioneer e, Valuers, 
AND ARBITRATORS. 


— — 


avesage Annual Valuations exoeed 41,500,000 Sterling. 
49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


COUNTY BOROUGH OF SOUTH SHIELDS. 
ELECTRIC LIGATING. ° 


The CORPORATION of SOUTH SHIELDS are Prepares to recelve TENDERS for 
the SUPPLY and ERECTION of the following PL = 
Sec A.—STEAM ALTERNATOR with Vertical Triple Expansion Engine and 

rmers, 
Section B. RECTIFIER and EXTENSION to SWITCHBOARD, 


Firms tendering are at liberty to tender for either or both of the Sections, but not 
for part of a Section, and no Tender for any Plant which is not in strict accordance 
with the cification will be considered. 

of Specification including Conditions fof Tender and Form of Contract can 
be o at the Boro Electrical Engineer's Office, West Holborn, South 
Shields, on and after November 9th, 1896, on payment of one guinea, which sum will 
be returned on receipt of a bona fide tender. 

Tenders, sealed and marked, “ Tender for Electric Lighting," to be delivered to 
me by noon on the NOVEMBER, 1896. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


J. MOORE HAYTON, Town Clerk. 
Contt Buil South Shields, 
Yow 4th, 1806. 


COUNTY BOROUGH OF WEST HAM. 


TO ELECTRICAL ENGINEERS AND OTHEBRS. 
The COU NCIL hereby invite TENDERS for :— 


FOUR STEAM ALTERNATORS AD EXCITERS. 
SURFACE CONDENSER ARD PUMPS. 
STATION SWITCHBOAED, &c. 

HIGH AND LOW TENSION MAINS, &c. 
TRANSFORMEKS, SUB-STATIONS, &c. 


INSTRU MENTS. of the laying of mains and service connections. mending salary, 478 per annm. 
ane LAMPS, POSTS, &c. Candidates for both appointments must not exeeed 35 » in age, and will be re- 


quired to devote the whole of their time to the service of the Corporation, and to 
subseribe to the su uation fund when it comes into operation. 

Applications in the candidates' own handwriting, stating age, experience, present 
and employment, accom by copies of not more then recent testi- 
monials, to be sent to the un ned by not later than the 20th of November next. 

Canvassing, either directly or indirectly, will be held to be a disqualification. 


JOHN PRICB, City Surveyor. 
The Council House, Birmingham, Oet. 30th, 1896. 


SHOREDITCH VESTRY TECHNICAL SCHOOLS. 


Рарз of the suggested arrangements. Specification, form of Tender, and further 
may be obtained at the Otfice of Mr. John J. Steinitz, Borough Electrica) 
Town „E., on the deposit of a £5 Bank of Bnglend note, 

w will be returned on receipt of a bona-fide Tender. 

Tenders endorsed Tender for Machinery, &c.," to be sent to my Office not later 
than Four o'clock on TUESDAY, 2¢th November, 1996. 

The Council does not bind iteelf to accept the lowest or any Tender. The Con- 
tractor will be required to enter into a bond, with two sureties, for the due perform- 
ance oi the Contract, and no work will be ordered under the Contract until such 
bond 


has been duly executed. 
The Contractor whose Tender is accepted, and with whom a Contract is entered m 
into, will be required to pay the whole of his workmen such rate of , and TO ELECTRIC FITTER$.—Required, a competent man to act as ASSISTANT 


INSTRUCTOR to Electric Fitting Class at above schools for one vight per week at 
5s. per night. Applications, stating ane and experience, to be sent to the under- 
signed on or before Friday, di cs 27th, endorsed '' Electric Fitter.” 


order, 
H. MANSFIELD ROBINSON, Vestry Clerk. 


observe such hours of labour, as are recognised by the workmen's trades unions and 
In force at the time of е the Contract. Ір the eveut of any breach of such 
agreement the Council will enforce the penalty clause in its entirety. 
By order of the Council, 
FRED. E. HILLEARY, Town Clerk. 
Town Hall, West Ham, E., 
22nd October, 1896. 


BURGH OF AYR. 


EXTENSION OF ELECTRICITY WORKS. 


THE ELECTRIC LIGHTING COMMITTEE of the Burgh of are prepared to 
receive TEN DERS for the SUPPLY and ERECTION of the following Plant :— 

(The whole bound up in one Specification. Price £2 9s. 0d., returnable on receipt 
af bon fide Tender.) 

Section A. —BOILER HOUSE PLANT: Two Boilers and Fittings, 
Mechanical Stokers, Extensions to Economiser, Pump, Steam and Exhaust 


— 
о B.—ENGINE HOUSE PLANT: Two 200-kw. Steam Alternators and 
ensers. 

Bection C.—UNDBRGROUND WORK : Cables and Culverts. 

Tenderers are at Hberty to tender for either section, but not for of a section. 

The Ground Pians of Plant, and omen with terms and con of Tenders 
and Contract, may be obtained at the Offices of Mr. Robert Hammond, the Consult- 
ing Engineer to the Corporation, Ormond House, Great Trinity-lane, London, E.C., 
оп and after Tuesday, November 10th, on payment of £2 2s. for each copy, which 
sum wil] be refun on the return of the Specification filled up with a ропа fide 
Teader. Tenders (sealad and marked “Tender for Electric Lighting") must be 
addressed to me, at Council Chambers, Ayr, N.B., and be delivered on or before 
WEDNESDAY the 25th November. 

The Committee do not bind themselves to accept the lowest or any Tender. 


A. G. YOUNG, Town Clerk. 
Council Chambers, Ayr, 29th October, 1896. 


Town Hall, Old-street, E.C. 
TO ELECTRICAL ENGINEERS. 


HE LEYTON URBAN DISTRICT COUNCIL are pre- 


ared to receive APPLICATIONS for the post of ASSISTANT ELECTRICAL 
ENGIN EER for Electric Lighting Works, at a salary of from 30s. to 854. per week. 
Applications, with copies of testimonials, to be forwarded to the undersigned. 
R. VINCENT, Clerk to the Council. 
Town Hall, Leyton, Essex, November 4th, 1896. 


DOULTON &,. 


MANUFACTURERS ОР 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 
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LAMBETH, LONDON, S.E. 


— — 


TEE CORPORATION of LONDONDERRY invite 


TENDERS for the SUPPLY of CARBONS for one year from lst J anuary, 1897. 

Schedules of quantities and further particulars may be obtained on application to 
Mr. John Christie, City Electrical Engineer, Guildhall, Londonderry. 

Tenders accompanied with Samples, marked '' Tenders for Carbons," to be lodged 
with me not later than TUESDAY, 1st December, 1896. 

The lowest or any tender not necessarily accepted. 

R. W. CHAMBERS, Town Clerk. 
Guildhall, Londenderry, 4th November, 1898. . 
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SITUATIONS VACANT AND WANTED, &c. 


ELFAST TECHNICAL SCHOOL.—WANTED, from 


Janu Ist, a TEACHER for Electrical Doparimens; City and Guilds course 
in Electric ting and Power. Eve classes only. Salary £2. 2s. a week.— 
Apply to SECRETARY, 10, Donegall-square West, Belfast. 


REQUIRED immediately a first-class BRASS FINISHER. 
None but first-class men need apply.—DAVY ELECTRIC CONSTRUCTION COM- 
PANY, Horsell-road Works, London, N., between 6 and 7 p.m. 


WANTED, Dynamo and Engine SUPERINTENDENT ; 
Works, Сивата ошон Alternating.—Apply letter only, MANAGER, Electricity 


AN ELECTRICIAN, experienced in the manufacture of 


Incandescent Lamps, cooki POSITION with firm of standing; highest 
references.—Address J. S., care of J. W. Vickers, 5, Nicholas-lane, E.C. 


FWLECTRICAL and Mechanical ENGINEER, with a thorough 

practical knowl of electric lighting and car plant, steam boilers and 
шшш. desires ENGAGEMENT on a gentleman's estate, ighting or car station, or 
would go abroad. Five years general foreman last appointment. —For further 
reference, apply ARC,’ care of Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ENGINEER. (25), with good theoretical, electrical, and 


mechanical knowledge, Te ears’ practical experience in a manufactory of incan- 
descent ¢lectrical lamps, speaking French and German, seeks SITUATION at an 
incandescent ашр 0 eed in England. —Address 2,818, Electrician Office, Satisbury- 


court, Fleet-stree 
wishes to EXCHANGE Electrician for 


DVERTISER 

Nature, or vice versá, within week of publication; or would arrange for first 

or eis dh read of either of them.—2,316 Electrician Office, Salisbury-court, Fleet. 
street 


WANTED, and FOR SALE. 


OR SALE.—The School Board for London are prepared 
to receive OFFERS for the PURCHASB and CLEARING AWAY of a 60- 
AMPERE BATTERY consistin ng of 52 D.P. K Type cells filled with acids, negative 
plates intact ( ш plates aged), together with 3 hydrometers, connecting 
cable and en and cut-outs on switchboard.—Full particulars may be obtained 
and the articles for sale inspected upon application at the Head Offices of the Board 
(Contracts Room), Victoria Embankment, W.C., between the hours of 11 a.m. and 
4 p.m. on and after Monday, the 9th November, 1896 (Saturday, excepted) Offers 
enclosed in the envelope provided must be received not later than 12 Noon on 
Monday, the 16th November, 1896. 


W ANTED, one dozen LARCH POLES, 26ft. long, 4in. 


diameter at top.—Address, LIVERPOOL GAS AND ELECTRIC FITTINGS Сом. 
PANY, LIMITED, 126A, Duke-street, Liverpool. 


— —-— 3 a — 


palk DAIR MORSE PRINTERS, with Keys and Galvano- 


meters, £9. Dozen Galvanometers, 25. —MIDDLETON, 65, Sou thampton- street, 
Camberwell. 


pe nominal CROSSLEY GAS ENGINE, with 60-light 
Address, se. No. 7 4206, Electrician Gos, 17 3 and — оош, band. Erie ei 


858 “ELECTRICIANS,” dating from May, 1880, all in 
8 good order, FOR SALE. — Apply, Relay Station, Eastdean, near Eastbourne. 


p UM UTENSILS, SCRAP, LAMP TOPS.— Best 
efl Dium by Derby and Co., 44, Clerkenwell- road, London, E. C. N.B.— 


Platinam sol 


A CCUMULATOR CHARGING. —C. Н. CATHCART 

and CO., having plant ally adapted for this purpose, Charge Cells of all 
sizes promptly, жышуу т, and cheaply. mo on dir geen gs Accumulators on 
Hire for temporary 1 к experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E.C. (relephone No. 05 260) 


AUTO MOTOR FACTORY TO LET; spacious, well 
lighted ; close to Newin and passenger stations, —Apply MARSHALL and Co., 
Campbell Works, Stoke Ы аа 


-e — — —— —À ny 


BRITISH ELECTRIC TRACTION — (0, 


1 and 2, GREAT WINCHESTER STREET, LONDON, 
F RIVERS WILSON, Gd. C. M. G., ^i 
This Co y has been formed to DEVELOP ELECTRIC TRACTION in the 
United KM and Sn locas, on the most approved methods and according to 


the requirements of, each locali 
Address communications to E. GARCKE, ee Director. 


| THE 
ELECTRICAL DEVELOPMENT & FINANCE CORPORATION 


CAPITAL - - - - - £500,000. 
DIRECTORS. 


His Grace the DUKE OF NEWCASTLE. 
W. CLAUDE JOHNSON, C.E. 


Professor WILLIAM M CROOKES, F.R.S. 
J. G. LORRAIN, 
SOLICITORS. 


RENSHAW, KEKEWICH and SMITH. 
CONSULTING ENGINEER. 
У. HASTINGS MEDHU RST, B.Sc., MI. B. R. 
All communications relative to business should be addressed to 
THE SECRETARY, 
89, Victoria-street, Westminster, S. W. 


PORTABLE ELECTRIC 


SAFETY LAMPS 


SHIPS, 
FIRE 


FACTORIES, 
GAS WORKS 


i) BRIGADES, 
О). TRAVELLERS, 


MAKER 


J. PITKIN, 


56, Red Lion Street, Clorkonweli, Е.С. 
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Manufacturer с ot 
ELEGTRIGAL AND PHYSICAL. 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
OATALOGUES УВЕЕ. 


READY NEX T WEEK. 


650 Pages; 200 Illustrations, Scale Drawings and Folding Plates; and over{80 Tables of Engineering Data. 
Price 12s. Gd. Abroad 13s. Gd. post free. 


MOTIVE POWER & GEARING 


FOR ELECTRICAL MACHINERY : 


A Treatise on the Theory, Practice and Cost of the Mechanical Equipment of Power Stations for Electric 
Supply and for Electric Traction. 


By E. TREMLETT GARTER, . E., .J. E. E., & O. 
‘The Electrician” Printing & Publishing Co., Ltd., 1, 2 and 3, Salisbury Court, Fleet Street, London. 
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The LIST of APPLICATIONS OPENED YESTERDAY (Thursday) and CLOSE TO-DAY (Friday) 6th November, 1896, 


OMIOAGO EDISON СОМЕ? А Г”. 


CAPITAL AUTHORISED - - - $6,000,000. 


FIRST MORTGAGE FIVE PER CENT. 80-YEAR GOLD BONDS, dated 1st July, 
1896, due 1st July, 1926, but redeemable at the option of the Company, on six 
months’ not.ce, on Ist April or 1st October in the year 1011, or any year thereafter. 
Interest payable Ist April and lst October ; first coupon due 1st April, 1897. Prin- 
cipal and interest payable to bearer in United States gold coin of or equal to the 

nt standard of weight and fineness, free of United States Government, Illinois 
, or muniei taxes, 

The LONDON SCOTTISH AMERICAN TRUST 1 75. Lombard - street, 
London, OFFER for SALE $1,200,000 of the above BONDS at the price of £217 per 
$1,000 Bond, payable as follows: 

On Application ........... ............. £10 
On 1 November, 1896 .......................... £207 = £217. 

Payment of the final instalment may be deferred until any date or dates not 
later than 1st February, 1897, interest from 16th November, 1896, being charged at 
the rate of 44 per cent. per ennum. 

At this price the Bonds yield over 4j per cent. per anoum interest after allowing 
for redemption at par in 1911. 


rhe Direetors of the Chicago Edison Company are— 
SAMUEL INSU LL, President. 
J. W. DOANE. President Merchants Loan арл Trust Company. 
BYRON L. SMITH, President Northern Trust Company. 
R. C. CLOW RY, Vice-President Western Union Telegraph Company. 
ERSKINE M. PHELPS, of Phelps, Dodge, and Company. 
ROBERT T. LINCOLN, formerly United States Minister to England. 
ANTHONY Е. SEEBERGER, Treasurer World's Columbian Exposition, 1898. 
A. A. SPRAGUE, of Зр e, Warner, and Company. 
E. L. BREWSTER, of E. L. Brewster and Company, Bankers. 
JOSEPH LEITER. 
JOHN J. MITCHELL, President, Illinois Trust and Savings Bank. 
LAMBERT TREE, formerly United States Minister to Belgium and Russia. 
F. 8. GORTON, Secretary and Treasurer, Chicago Edison Company. 
Trustees for First Mortgage Bonds. 
THE MERCHANTS’ LOAN AND TRUST COMPANY (CHICAGO). 
The above Bonds were purchased last July by the London Scottish American Trust 
(Limited) for themselves and others, subject to inquiry as to the statements made 
g the earnings of the Chicago Edison Company, its title to the subjects 
, and the nature and capacity of the property and plant. I his inquiry 
was conducted on behalf of the purchasers : 
(a) As regards the accounts of the Company and the results of the last two years 
working by Messrs. Price, Waterhouse and Co. 


(b) As the titles and franchises of the Company by Mr. W. H. Swift, Counsellor- 
at-law, , the mortgage and bonds being adjusted and approved by him. 
(c) As the cbaracter and сарасит of the property and plant by Mr. Horatio 


A. Foster, member of the American Institute of Electrical Engineers, and member 
of the American Society of Mechanical Engineers. 

These reports being satisfactory the purchase of the bonds was concluded; and 
they are now offered for sale. 

Prospectuses and forms of application may be obtained from the London Scottish 
American Trust (Limited), 75, Lombard.street, London, E.C., or their brokers in 
Scotland, Messrs. Bell, Cowan and Co., 22, St. Andrew-square, Edinburgh. 

The Chicago Edisou Company is incorporated under the Jaws of the State of 
Minois to supply electric light and power in сова 

Dividends at the rate of 8 per cent. per annum have been paid in cash since the 
year 1889 upon the capital stock issued. The amount of stock now issued is 
4,973,437.50 dols., the market price of which is 117 per cent. 

Messrs. Price, Waterhouse and Co.'s report is appended to the prospectus. From 


CAPITAL ISSUED - - - $4,973,437.50. 


this it wiil be seen that the net earnings for the year ending 81st March, 1806, 
amounted to 581,020.37 dols. The maximum amount of Bonds which can be issued 
without further extension of the Company's property is 8,500,000 dols., the full 
interest charge upon which is only 175,000 dols. 

The reporte of Mr. Swift and Mr. Foster are too lengit for publication, but 
copies of them may be seen at the Office of the London Scottish American Trust, or 
of the Brokers in Edinburgh. 

In forwarding his report, Mr. Foster states: “I think the conclusions which you 


willifind on pages 82 and 83 express my opinion on the pro fully, viz. : 
the value far exceeds the amonnt of Mo e Bonds mentioned ; that the franchises 
afford all reasonable facilities, and that the property is first-class in every ерсе 
or 
? 


In his report (page 68) he values the property and plant, exclusive of good 
which a large amount was paid in the case of one company absorbed, at $6,204,107 
to which must be added the amount available for extensions out of the 
proceeds of the present issue 640, 000 
Present valuation............ $6,841,107 
The Mortgage under which the Bonds now offered are secured is for 6,000,000 dols., 
and the issue of Bonds is limited as follows :— 
Avallable for the general purposes of the Company, of which the 
bonds now offered form part . . e ... $1,305,000 
To be offered in exchange for 2,195,000 dols. 6 per eent. Debentn 
Notes which, if not exchanged, will rank as a junior security to the 


bonds now offered...... 2,195,000 
Present limit of issue... ................ $8,500,000 
For extensions in or after the year 1897 ...................................... 1,479,487.50 
Ditto ditto itto only after issue of a like amount 
of stock paid for in full ........................................................... 1,026,562. 50 
„..... $6,000,000 4 


Total amount of mortgage: — 

Provision has been made out of the proceeds of the bonds now offered to repay the 
only Prior Lien Bonds outstanding, amounting to 255,300 dols. After repayment of 
these and other obligations, about 640,00 dols. will be available to pay for property 
receutly acquired and extensions commenced gis Mila year. 

The ordinance granted by the City of Chicago is dated 28th March, 1887, and runs 
for 25 years. No diffculty is anticipated in obtaining a renewal, but provision has 
been made in the mortgage obliging the trustee to declare the bonds du¥ on 1st April, 
1911, should the ordinance not have been renewed before 1st October, 1910 

A letter from the President of the Company, dated 31st August, 1896, is circulated 
with the prospectus. 

Purchasers desirous of registering their bonds may deposit them with the London 
Scottish American Trust (Limited), who will issue registered trust receipts to the 
depositors. The interest on the bonds deporited will be paid by cheque or warrant. 
at the current rate of exch to the tered holders of the trust receipts. Such 
кеши duly discharged by the holders, may be re-exchanged for the bearer bonds 
at any time. 

Default in payment of any instalment when dye will render all previous payments 
liable to forfeiture. 

тае 1 ht is reserved to reject any subscription or to allot less than the amount 
applied for. 

quotation on the London and Edinb Stock Exchanges will be applied for. 

Applications will be received by the London Scottish American Trust (Limited), or: 
their Bankers, the Royal Bank of Scotland, St. Andrew-square, Edinburgh. 128, 
Bishopsgate-street Within, London, and Branches; and Messrs. Melville, Fickus 
and Co. (Limited), 76, Lombard-street, London. 

2nd November, 1896. 


THE NEW IMPROVED GLOW LAMPS 


ncrease the Power of Lighting by 100 per cent. Reduce the Cost of Lighting by 45 
: ne Holders. de guarantee e 85 al сда Ee M 1 
Guaranteed to last as long as any in the market. Are Guarantee ccurately Marked. 
Are Guaranteed as to Candle Power and Voltage. Are Guaranteed to be Tested before being 


Save the Cost of Special Shades an 


sent out. Are the Only Electric Lamps which effectually and 


r cent. 
e. Are 


BCONOMICALLY REPLACB ARC LIGHTS. 


250,000 


THE IMPROVED 


Telegraphic Address, VOUSSOLR, LONDON." 


LAMPS OF ALL CANDLE POWERS, VOLTAGES AND CONTACTS IN STOCK. 


SEND AT ONCE FOR SAMPLES, POST FREE, ON APPROVAL, AND PRICE LIST, GRATIS AND POST FREE, TO 


ELECTRIG GLOW LAMP COMPANY, LIMITED, 


103, QUEEN WICTORIA ST., LONDON, E. G. 


Telephone No. 15,084. 
2 
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» WILLANS “е. ENGINES ¢ 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 
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Extreme pt. of Steam. 


(A consumption of less than 131%. per I. H. P. per hour has been recorded under suitable conditions of size, pressure, «&c., 
and even in Engines of 80 LHP. a consumption of less than 14jlb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
Loe and DUREBILITY, o to all sses being in constant thrust., 


OVER 158,600 H.P. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., a 


on page хой. 


DAWVEY,PAXMAN «CO, 


EN GNS, QOILOEZILEIS'EENEL. 


London Office: 78 Gate 139), QUEEN VICTORIA STREET, Б.О. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


saw: Steady Running Engines for Electric Lighting. 


| Crompton 4 Co. z Sy Important — 


CATALOGUES, 
PRICE LISTS, ESTIMATES, j «Ё L | NW AA Al TRLEGRAPHIC ADDRESS: 
PHOTOS, ае. » "PAXMAN COLCHESTER.” 


Qd - Mere 
o» < = 


| "A * Ne portable Steam E ngine, with Dynamo attached, forming 3 
Coupled Horizontal Engine, a portable electric light plant, Single cylinder 4 to 12 h. p.; double Horizontal High Pressure Coupled Compounó 
4C to 1,000 H. P. cylinder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal, Engine. 12 to 1,000 Н.Р 
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NOTES. 


In all great engineering enterprises there is a disposition to 
belittle the part played by capital; and in many, if not in 
most of the letters which have recently appeared in the daily 
papers on the subject of the proposed submarine telegraph 
memorial, this tendency has been most marked. It is with 
great pleasure, therefore, that we give publicity to a letter from 
that veteran telegraphist, Mr. J. W. Wikis, in which he 
chivalrously takes up the cudgels on behalf of the capitalists, 
who, with true British doggedness, remained faithful to their 
engineering advisers, and in so doing rendered inestimable 
service to the cause of progress. For our own part we have 
always been astonished that capital was forthcoming in 1865 
and 1866, let alone 1857, for what sober-minded financiers 
had reasonable cause to believe was an impossible undertaking. 


—— 


їн view of the somewhat unedifying correspondence just 
alluded to, the decision of the Exeeutive Committee to pro- 
pee a personal memorial to Sir Јонм Prenpen and an 
international memorial celebrating the jubilee of effective 
submarine telegraphy in 1901, was probably the only course 


cannot give public expression to their appreciation. 


| 


possible. Apparently, only a few in touch with submarine 
telegraphic affairs, and certainly very few not so situated, fully 
realise the enormous national service rendered by Sir Joun 
PkNpER when by never-failing resource and untiring diplo- 
macy he converted the capital of the British Empire into 
the telegraphic centre of the World. Those upon whom his 
mantle has fallen, and upon whom has devolved the task of 
maintaining as best they can the telegraphic supremacy he 
won for England, can alone adequately measure the worth 
of his work, and they, from the very fact of their position, 
Mr. J. 
C. Laws, however, is not so hampered, and all who are 
acquainted with the facta will admit that his eloquent 
testimony to the memory of Sm Joan Ремрев was not pitched 
in too high a key. 
cc — 

Mr. CHARLES Виюнт stated at Friday's meeting that “the 
flnancial work in which Sir Jons Penner was so leading a 
figure was of an international nature.“ There was no обса- 
sion to drag in thus invidiously the word “ financial,” and if 
it had been omitted the phrase would have been correct. As 
a matter of fact, there is not even now one per cent. of the 


Capital of the English cable companies held by foreign in- 


vestors. Again, to sum up Sit Jonw's work in connection with 
the second Atlantic telegraph by saying that he joined with 
ten others in putting down £10,000 is, to say the least, a con- 
siderable economy of truth. 


d 


Тнк London County Council has acquired a first-class 
reputation, rivalling that of the House of Commons, for long- 
wanded debates leading nowhere; and the debate of Tuesday 
laat on the tramway question will not diminish its tame in 
this direction. Inadequate as the London tramway service 
undoubtedly is, and great as would be the benefits, economic 
and social, resulting from the gradual adoption of a well- 
considered scheme of electric traction, and the complete 
unification and great extension of the present tramway net- 
work, a too high priee ean be paid, even for these benefits; and 
to our mind the munioipalisatiom of me tramways of London, 
with all that this would probably mean under the present 
régime, ia too high a priee. However, be that as it 
may, electric traction, as Mr. J. Alx Baker urges in 
his excellent letter, which we print in full elsewhere, and 
as many of the speakers urged in the course of the debate 
on Tuesday, is really the crux of the matter; a reform of the 
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London tramway system, in which the adoption or non-adop- 
tion of electric traction was left open, would be Hamlet 
without the Prince of Denmark. We repeat our suggestion 
of June 26th. Let the County Council appoint a small Special 


Committee, consisting of tramway, electrical, legal, and finan-. 


cial experts, and let it accept the suggestions of this body sans 
phrases. Mr. Baker, in the exuberance of his enthusiasm, 
goes, we think, a little further than the actual facts warrant. 
Experts alone can sift the evidence in favour of electric 
traction, and make due allowance for the differences 
which undoubtedly exist between England and America; 
and between the capital cost, running expenses, and suit- 
ability of the overhead trolley, the slotted conduit, and the 
accumulator car system. The speakers at the County 
Council rather gave the impression that they believed in 
the inherent profitableness of any system of electric traction. 
If so they will do well to study their brief somewhat more 


closely. 
— 


Now that the long-deferred electric-railway ** boom ” would 
appear to have arrived, at any rate so far as London is 
concerned, both those who disinterestedly and those who 
interestedly advocate the taking over of the tramways by the 
London County Council would do well to consider at least one 
of the probable consequences. Municipal bodies in general, 
and the London County Council in particular, have a natural 
inclination to snap up any unconsidered trifle that may swell 
the revenue without increasing the rates. When the Local 
Authority does not happen to be running a rival concern the 
inexpediency of levying indirect imposts upon those engaged 
in the urban rapid-transit business is usually obvious. When, 
on the other hand, the Local Authority owns the tramways 
there is impropriety as well as inexpediency in this policy ; but 
we are afraid the inequity of the proceeding will be lost to 
view. in the dust raised by the specious cry of: Protect the 
ratepayers’ property. The County Council, as it is, has 
already offered considerable opposition to the solution of the 
London rapid transit problem by means of deep-tunnel electric 


railways; it is easy to imagine the support which a short- | 


sighted policy of this kind would receive from the ratepayers, 
if they had purchased and electrically equipped the tramway 
system of London. Сап one be pardoned and yet retain 
one’s monopoly? Yes, if it be municipal. 


ALL who have the interest of this country at heart must 
wish to see that in the extension of electric traction throughout 
the United Kingdom, now apparently about to begin, not 
only English capital, but also English manufactures, shall 
be employed. Of course, if i$ can be shown that the superiority 
of American traction plant is such that it can beat our own in 
the open market, it would be puerile to complain, save only 
to complain to our engineering firms that they are not alive 
to their best interests. But we do not believe that such is the 
case. Enormous as is the mere bulk of electric traction 
enterprise in America, in comparison with this country, we do 
not think that England lags behind in the matter of the quality 
of the equipment of our best electric lines, even though there 
is not a particle of American plant to be found on them. We 
have a good round dozen of thoroughly British engineering 


firms who are competent to erect either a high-speed electric 
railway such as the Chicago elevated or an ordinary street 
tramway, that would not suffer in any way by comparison 
with the American article. 


We notice that American steam engines, direct-coupled 
to the dynamos, have been introduced into the Bristol electric 
tramway power station, as an extension beyond the Willans 
rope-geared plant originally erected. It would be interesting 
to know why this change was made in the type of engine. 
Was it made for business reasons, which do not immediately 
concern the engineer, or for purely engineering reasons? 
That there should be a desire to adopt direct-driven plant 
we can readily believe; but it was certainly not the Willans 
engines that stood in the way of this, in the first instance, but 
rather the dynamos, which required to be run at an anti- 
quatedly high speed. This speed was 650 revolutions per 
minute, and was characterised by Engineering last week as 
** glow-speed." Obviously, this was scarcely a fair trial of a 
type of steam engine which has shown such remarkably good 
results, both in traction and other work, when direct coupled. 
It would have seemed more fair had the Bristol Tramways 
Company determined, in this extension plant, to give the 
Willans engine a trial on its usual footing. 

— 

Wirz two useful Papers bearing on questions of steam prac- 
tice, the Institution of Mechanical Engineers last Wednesday 
inaugurated its winter session, following these up yesterday 
evening by a most valuable statistical Paper, by Mr. MicnAEL 
Гохавірве, on ‘ Breakdowns of Stationary Steam Engines.“ 
Though the circumstances under which Prof. Hupson 
ВклвкЕ, Messrs. Bryan ПРомкіх and М. Loneringe, and 
* several assistants," clung to the precarious foothold of 
an express locomotive, travelling faster than 60 miles 
an hour, were not such as to enable any definite con. 
clusion to be drawn with regard to the value of a steam 
jacket, the Paper which these gentlemen presented last Wed- 
nesday led to a very fruitful discussion. Whatever errors of 
observation might have arisen in this trying trial, most of the 
speakers seemed to consider the steam locomotive a very 
efficient apparatus. Mr. Worsy Beaumont spoke depre- 


catingly of the custom of electricians, “ and sometimes even 
of electrical engineers," of advocating electric traction on the 


score of higher economy of coal. If they only knew what a 
remarkable showing the steam locomotive made they would 
cease their clamours. But Mr. Beaumont has set up а man 
of straw in order to knock him down. Electric traction is 
designed to do far more than to merely compete with steam 
locomotion under its most favourable conditions, and the ques- 
tions involved include several matters of at least equal importanoe 
with the coal consumption per horse-power per hour. 


Yer another experiment is to be made in the gas-engine 
type of electric supply station, and we wish the experiment a 
fuller measure of success than has been the lot of earlier ones. 
At Leyton, an Essex suburb of London, the Urban District 
Council have started an electric supply and street-lighting 
business, on a small scale, and are generating the power by 
means of a couple of 60 в.н.р. gas engines supplied with 
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Dowson gas. The engines are of the Premier," type, and 
have been substantially and strongly built by Messrs. We 
Bros. They are provided each with a massive flywheel, 
together with a speeder gear to enable the speed to be reduced 
from 220 to 160 revolutions. We cannot confess to а liking 
for speeder-gears on gas engines, especially where an inferior 
quality of gas, such as producer gas, is used; for reduction 
of speed inevitably increases the losses in the cylinder. How- 
ever, the speeder gear in this instance is required in order to 
give a range of voltage on the dynamos, the higher voltage 
being used in charging a large storage battery, which, curiously 
enough, is placed on only one branch of the three-wire net- 
work of mains. To balance the other branch a motor-gene- 
rator, fed from the battery, is kept running ; but it is evident 
that only imperfect equalisation can be obtained by this 
means. We understand that another battery is to be erected, 
to replace this motor-generator; but we believe it is 
intended to place the two batteries in series across the outer 
mains, with no connection to the middle conductor. The 
experiment now fairly started at Leyton will be watched with 
interest by gas and electrical engineers; though, to be sure, 
the use of Dowson gas deprives it of much of its interest for 
the engineers of town gasworks. 


Ar a recent meeting of the Kingston and Surbiton District 
Council the General Purposes Committee recommended the 
Council to increase the salary of the borough electrical 
engineer from £200 to £250, making, with £50 as advising 
engineer in respect of the sewage works, £300 in all. We 
are well aware that Kingston, even with Surbiton thrown in, 
cannot be considered a big town. At the same time, a small 
job often entails much work; and if the district of a Council 
is too small to justify the paying of a “living wage” to its 
electrical engineer, it is too small, we should argue, to warrant 
an electric lighting station at all Moreover, the Council is 


about to dispense with the services of its consulting electrical | 


engineer, and it recently worked Mr. Еросом into an illness. 
Notwithstanding, 18 worthy councillors voted against the pro- 
posed increase, and only 12 in favour of it. Shortsighted 
parsimony! We hope the object of it will begin the New Year 
in a new place. | 


Lord Kelvin.—Lord Kelvin hus been suffering for some 
time past from severe neuralgia in the head, but he is now 
much better. | 

Sixty Years of Submarine Telegraphy.—Prof. W. E. Ayrto 
will shortly deliver a lecture on Sixty Years of Submarine 
Telegraphy at the Imperial Institute. 


Cable Interruptions. — Date of Interruption. 
Puerto Plata - Martinique tt Dec. 19, 1895. 
Monte Alegre—Santarem ........................ May 5,1896. 
Para —Mar anna. nnne ne Oct. 8, 1896. 


Lord RBayleigh.— Nature states that Lord Rayleigh has 
intimated to the Council of the Royal Society that he does not 
intend to seek re-election as one of the Secretaries of the 
Society. 

The Queen’s Telegraphist.—The Queen has placed a sub- 
stantial ornamented cross over the grave in Whippingham 


Churchyard where lie the remains of Mr. George Warren, who 


for 34 years was telegraphist to Her Majesty at Osborne. "The 
inscription on the oross states that it is erected by Queen 
Victoria as a mark of regard for faithful and zealous service. 


Fire Insurance of Electric Supply Works.—Owing to an 
intimation received by the Brighton Town Council that the 
insurance companies have decided on a considerable advance 
in the fire insurance premium on the electricity works, the 
Chairman of the Lighting Committee, at the last meeting, 
suggested that the authorities should become their own 
insurers by creating a reserve fund. The suggestion met 
with considerable favour, and the Council decided to renew 
the insurance only until Christmas next. 


Fire.—An alarming incident occurred at the Prince of Wales's 
Theatre, Coventry-street, Haymarket, last week. During the 
performance of the second act of “The White Silk Dress,” 
about half-past 10 o'clock, it was noticed that something was 
wrong with the electric lights." Those behind the scenes 
discovered that flames were running up from behind the switch- 
board. Tne immediate result was that the electric lights all 
over the theatre became extinguished. In a short time, how- 
ever, the performance was proceeded with under the combined 
illumination afforded by electricity and gas. 


The Proposed International Submarine Telegraph Memorial. 
In addition to the names already given, the following have 
recently consented to juin the Committee formed in couuection 
with the above :—Sir Frederick Abel, K.C.B., F. R. S.; Sir 
Alfred Dent, K.C.M.G.; Sir James Sivewright, K. C. M. G.; 
Lieut.-Col. H. Hoencke (Minister of Danish Posts and Tele- 
graphs); Capt. W. H. Davies; Dr. J. A. Fleming, F. K. S.; 
Mr. Somerset R. French (Postmaster-General, Cape Town); 
Mr. Henry Holmes; Mr. Thomas McKie; Mr. George Royle ; 
Dr. John Hopkinson, F.R.S. (President of the Institution of 
Electrical Engineers); Mr. F. H. L. R. Moll, and Dr. Wholey. 


The Telegraph Service in Queensland.—The following 
figures are taken from the Report of the Post and Telegraph 
Department of Queensland for the year ended 1895 :— 


Number of telegraph stations ........................ 566 
Miles of line Z ẽ . 9,979 
Miles of wirre. E̊L nnne nnne i 17,790 
Number of messages transmitted and received 

(including international)) . . . . . . . . . . . . . . . 1,055,615 
Value of ordinary meesages transmitted (exclud- 

ing O.H.M.S., value £8,718. 11s. 7d.) ............ £71,000 5 9 


Revenue paid to Treasury (including £4,976. 11a. 5d. 
on &ccount of telephones) £76,011 4 7 
Cost of construction to date (including buildings) £846,670 2 1 . 

“ Approved” Electric Meters.—In the London Gazette of 
October 30th it is announced that for the purposes of the 
Electric Lighting Acts, 1882 to 1890, and all Provisional 
Orders and Licences made and issued thereunder, the Board 
of Trade approve, for the measurement of electrical quantity, 
when supplied on the constant-potential continuous-current 
system, of the HookHAM meter. Approval is also given, for 
the measurement of electrical quantity when supplied on the 
constant-potential continuous-ourrent system, and where the 
arrangements are such that no current exceeding the proper 
maximum current for which the meter is intended by more 
than 50 per cent. can be through it, of the FERBANTI 
meter. The Board of Trade further approve methods of fixing 
meters of these descriptions, and of connecting them with the 
service lines. | 

Science and Arts Grants.— The Lord President of the Council 
has appointed a committee, consisting of the Vice-President of 
the Committee of the Council on Education (chairman); Mrs. 
Sidgwick, member of the late Royal Commission on Secondary 
Education ; Sir John F. D. Donnelly, K.C.B., secretary of the 
Science and Art Department ; Sir H. Roscoe, F.R.S., member 
of the late Royal Commission on Secondary Education ; Mr. G. 
L. Ryder, C.B., H.M. Treasury ; Prof. R. C. Jebb, M.P., member 
of the late Royal Commission on Secondary Education ; Mr. W. 
Armstrong, director of the National Gallery, Dublin ; Capt. W. 
de W. Abney, C.B., F.R.S., Science and Art Department (seore- 
tary), to consider the mode in which the grants in aid to science 
and art schools are distributed, and to report if it is desirable 
to make' any alteration therein. 

The City Lighting.—Just before six o'clock on Thursday 
evening last week, when in the midst of our arduous editorial 
labours, we were suddenly left in complete darkness. Any 
unusual obscurity in our remarks must, therefore, be excused. 
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The light came on again” in about an hour. The cause of 
this mishap was as follows :—Ferranti coils ha ve been fitted to 
three of the Brush alternators, and while the other machines 
are being altered, the plant available for running is somewhat 
limited, and tbe running requires care. On Thursday the 
three Ferranti-Brush machines were running in parallel with 
some of the old plant, and some of the old coils failing, the 
reconstructed machines were called upon to do not ous tle 
additioual work of supplying the circuits, but also of blowing 
out the cut-out of the damaged machine; and they did this 
work with so much eagerness that many fuses blew simul- 
taneously. Rapid progress is now being made in completing 
further machines, and some of them have been put to work 
since the unfortunate accident in question. 


Royal Institution.—4A* the general monthly meeting of the 
members of the Royal Institution, held on November 2nd, it 
was announced that the Christmas lectures specially adapted 
for children will this year be given by Prof. Silvanus P. Thomp- 
son, F. R. S., his subject being “ Visible and Invisible Light ” ; 
and it was reported that the managers had elected Prof. 
Augustus D. Waller, M.D., F.R.S., Fullerian Professor of 
Physiology for three years, the appointment to date from 
January 13, 1897, and also that the managers had appointed 
Dr. Alexander Scott, M. A., D. Sc., to be superintendent of the 
Davy Faraday Research Laboratory of the Royal Institution, 
the D.rectors already appointed by the Managers being Lord 
Rayleigh and Prof. Dewar. After the meeting, the members 
inspected the new rooms which have been lately added to the 
library of the Royal Institution, through the munificence of 
Dr. Ludwig Mond, F. N. S., which roomse will provide increased 
accommodation for the members са the осоавіор of the Friday 
evening meetings. The special thanks of the members were 
returned to the proprietors of the #imes, to Dr Ludwig Mond, 
F.R.S., to Prof. Dewar, and to Sir Andrew Noble for their 
donations to the fund for the promotion of Experimental 
Reseateh at Low Temperatures. 


A Proposed Hammersmith-Gity Blecttie Tr&mway.-—-It is 
announced in The Times thet а deep-tunnel electric railway 
between Hammersmith and Cannon: street Station is projected. 
The total length of the proposed line, which will ran past Hyde 
Park and under сему, tho Strand, Flest- street and Ludgate- 
hill, is just under six miles, and it will be contained in double 
tunnels, having an intstual diameter of lift. Gin. The trains 


ate to oe made up of corridor carriages built on the tramcar | 


principle, with platforms as each end. These carriages will be 
40ft. in length, containing seats for 48 passengers. Seven of 
them will make up a train, which will thus aocommodate 336 
persons. There will be either a two or a two-and-a-half 
minute service atl through the day. The journey from one 
téfniinus to the other will take not muoh more than half an 
hour. With regard to the cest of the undertaking, it is calcu- 
lated chat the expense of construction, including the stations 
and the general equipment of the line, will come to about 
£500,000 per mile. The system of electric traction to be 
adopted will be decided upon later. Steps are now being 
taken by Messrs. Arhurst, Morris, Crisp and Co. for the presen- 
tation tu Parliament in the ensuing Session of a Bill embodying 
the scheme that has been thus roughly sketched out; and 
though the promoters are quite prepa: ed to see determined 
opposition offered to their proposal, they are resolved to press 
it forward as energetically as possible, and, even if beaten once, 
to persevere until they succeed. For the capital of this under- 
taking no appeal to the public will te made. A very strong 
private syndicate has been formed, and the promoters will in 
this way command from three to three-and-a-half millions 
sterling. 

The Lausanne Electric Tramway.—The recently-opened 
electric tramway at Lausanne possesses several unusual features. 
The total length of the lines already erected is about 7:5 miles, 
and the maximum gradient of 11:3 per cent., which extends a 
distance of 300 yards, is probably the stiffest in Europe. The 
lins, аза whole, is very hilly, so that each car, to the number of 17, 
is supplied with two motors of 20 н.р. each. The cars employed 
on the line, which includes the maximum gradient, are some- 
what shorter than those employed on the rest of the line, con- 
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taining 26 instead of 28 passengers. These cars are also 
provided with an emergency brake, consisting of & pieoe of 
toothed iron, which, when in use, is pressed down by two 
powerful springs against a wooden rack rail laid next to the trum 
rail. Experimemts have shown tha£ the ear can be brought to 
a standstill in two yards on the steepest incline. The greatest 
velocity permitted is 12 miles an bour, and on the heaviest 
gradient seven miles an bour is attained. The weight of the 
car empty is about six tons, representing eight tons when full, 
which would require fully 40 н.р. on the steepest incline, 
assuming a traction coefficient of 25lb. The motors are of the 
four-pole type, and are calculated for an efficiency of 85 per 
cent. when developing 15 н.р. at 540 revolutions a minute. At 
270 revolutions the efficiency is guaranteed at 81 per cent. As 
it is proposed to employ salt for melting the snow and ice in 
winter, the motor and all connections are exceptionally well 
protected from all splashings and drippings. The generating 
station is situated in a central position, and from here radiate- 
the six feeders supplying the six divisions into which the line is 
divided. Though mechanically joined, each of these divisions 
is electrically independent of the others, so that a short circuit 
on the line would not affect the service in the other districts. 
Three of the feeders are overhead, and the other three are 
armoured cables, but all six have an underground return cable. 
The return cables are not insulated to the same extent as the 
feeders. At the station each feeder is provided with au auto- 
matic cut-out switch, acting at a current somewhat above the 
maximum current required by the motors. These switches can 
instantly be closed again by the attendant should he find that 
there is no permanent short circuit. The motive power at the 
station is supplied by two Crossley gas engines of 130 effective 
horse-power, at 160 revolutions, each directly coupled, by means 
of Raffard couplings, to a six-pole dynamo of the Thury type. 
The flywheel of the gas engine weighs six tons. The dynamos 
are mounted on porcelain insulators, and provided with carbon 
brushes, which it is unnecessary to shift, though the loads vary 
from no load to the maximum one. These machines oan be 
employed at will as compound or shumt dgnames, and ere 
supplied with starting resistances, in order to run as motors for 
starting the gas engines. The dynamo, the second one forming 
the reserve, isin parallel with a large battery of aceumulators of 
675 ampese-hours capacity. This battery is intended to give 
350 amperes maximum current, but can for a few minutes 
supply as much as 400. For charging the accumulator battery 
a shunt dynamo, driven by an electromotor, is employed; and, 
by varying the velocity of the motor and the excitation of 
the dynamo, the current varies from 100 amperes at 125 yolts. 
to 140 amperes at 50 volts. The motor works at 550 volts. 
The discharge of the accumulators is effected automasically, 
the regulation extending to 60 elements. Both the accumula- 
tor battery and the machines are provided with automatic 
cut-out switches, but no fusible out-outs are employed, the 
interruption in the service, in case of a short cirouit, being 


thus reduced to а: nffhimum. 

Contemporary Electrical Science.—Some elgptrochemical: 
Papers worthy of note appear in No. 20 of the Zeitschrift für 
Physikalische Chemie. Messrs. Richarz and LoNNBES ingegti- 
gate what actually takes place when a feeble current is passed 
through an acidulated solution. Some months ago Sokolow 
(Pied. Ann., No. 6) proved that electrolysis of water is pro- 
duced by any E.M.F., however small, and explained the absence 
of any visible decomposition by the absorption of the gases by 
the platinum electrodes. The present authors point out the 
probable formation of hydrogen peroxide by molecular oxygen. 
This may be detected by the yellow coloration of titanic acid, 
and its amount may be quantitatively determined by means of 
the permanganate reaction. H,O, was actually formed at a 
gold, palladium, or platinum cathode immersed in a 1 per cent. 
solution of sulphuric acid, as soon as the E M.F. amounted to 
that of one Daniell, but not less, Thus it appears probable 
that the current which. is not used up in occlusion and absorp- 
tion may be aecounted for in this manner. О. F. Tower, in 
the same number, compares differences of potential between 
various acids and salt solutions with the figures furnished by 
the theories of Nernst and PLANCK, and traces a close agree- 


ment. 
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ELECTROMAGNETIC THEORY.—XUII.* 


BY OLIVER HEAVISIDE. 
(Continued from page 756, Vol. X X XVII.) 
[Equations (157) to (159) contain errors; о/р should be 
replaced by unity. Read thus :— 
That is, instead of (153), we have the following, 
V e ese fert FE - 1) + F( ti 1 - ti) +...}; (157) 
or, collecting the terms involving «7^, 
V mee Ete- ox/v(] ＋ Fi Fe ...) ~ ege 7 P(F, + Ее," + ‘its 


where “ is now the sum of the first n+ 1 terms of h. 

But use (156). Then in the first portion of (158), we have 

e PTS us e- ENB, 
and therefore 
V «gc - Eti — ee 7 PF, + Frei + Fre,” . ). (159) 

This is &n alternative form of the solution (115) of the s&me 
Problem 

§ 375. In the method of § 874 we require the expansion of 
the operator G-) in powers of p-. This is obtainable 


by expanding it in powers of o°. Simplify by removing the 
- рив. Pat —x/vey, md- o = s, еп, by Taylor's 
Theorem, 


А = erm . PME - (164) 


if D means d/ds*, and we put s = 0 in the differential coefficients 
alter thog are deyeloped. This process will be found to be 
very labori 


ous, owing to the rapid elongation of the expres- 


sions for the differential coefficients, several of which are 
required before the law ef the expansion can be recognised. 
Bat the waste work can be avoided by observing that differen- 
tiation to р? produces the same result as differentiation to &; 
tit is, D may signify d/dp*. Then we see that з? may be 
put =0 in the qperand before the differentiations. That is, 


Ac Per - {1 ЖЫП ОШ | 


alre fa +... ber 
U Be dp 2 9р dp 8р dp | 
There is now no waste work, and the result is 
гу 1 бууу, 10 
As eli tat uud s d 
e 
*à ) ( „ + . (164s) 
where the function in the {} contains р inversely only. 

If we interchange s and p we shall ebtaig another expansion 
of A. Numerically congiderefi, if one is eonvergent, the ether 
is divergent. But we are not guided tn our choice of the form 
(1641) By that consideration, but by its having p in the denomi- 
nators, 50 that the integrations can be at onde carried out as 
in $374. Besides, we cannot use the other form of expansion 
in our application, because s* has to be negative then, which 
causes failure. What is important hee is to recognise the 
law of formation of the coefficients of the powers of #y/Dp. 
We obéaip the rule by ebserving how a differentiation with 
respect to p derives any term in the expansion from the 
preceding ome. So if we write 


(1644) 


2 0% tan] 
1 (nA гы Т, 
we shall obtain rs, r., &c., by this simple process :— 
T; 1 8 8 
8 12 
А 1 6 15 15 
4 30 90 
" 1 10 45 105 105 
5 60 845 840 
Ts 1 9 105 420 945 945 


This series ot Articles rs а portion of Vol. II. of Mr. Heaviside's work 
on “Electromagnetic Theory.” All rights of reproduction are reserved. 


| It almost explains itself. We start with the coefficients in r, 


and multiply them by 8, 4, 5 respectively, 5 the 
second tine, and add them as shown to produce the coefficients 
in r, These, again, multiplied by 4, 5, 6, 7 and added on, 
produce the coefficients in 11. And во on. Thus 

6 15 15 10 45 105 105 


"= 1—— + — $$ + + 
° py py py 


—— , "n-l- . 
py py py ` ру 

Ko., &c. Guided by this rule, we can see that the expansion 

(164c) is really a series of H,, functions. See equation (8) 

§ 886. For, by that formula, 


and soon. This makes 
-G R. ну a (52) K. ü (N . 
(165). 


Bat the above numerical process is sufficient. 
We also require the expansion of A/(p*--s?)*. Call this B. 


Then working in che same way, we get B by (1644), pro- 
vided we use the operand / instead of ew. The result is 


14 % „ / , 1 Ce 
B Er a А "E a (166) 
Ав a verifipetion, derixe the A series (1640) from the В series by 
iffarentiation to y. Compering the two series, we see that 
series for By is obtained from that for A by shifting all 
е r functions one term to the left. 
Now, in the application, for y put – /e and for & put — o°. 


Then A and B але expressed by 
-o t | eu 1 cy 1 с) Nu 
€ (p a?) It = adu -w i^ )^*à fpu Tot | 
| (187) 
— (мі — 2y'ziv - " 
3 )* 
{P =) D dpe (2 | 
1 e M3 
| | 32 бо 15 155 
1117, f E o C 109 
1 r It pet T tut et pee 99) 


| ае. AN signa are gow positivo in the v fanetions, Finally, 


if wenge dn powers of c/p, во that 
A1 F. A F. р... А 
| р P 2 
Be «esi +9 +09, + m (170) 
p p p . 
then the Fs and G’s are functions of т only, given by 
ox 1 a 1, 1 /o 
fig, ogg) Fg) тв (s) 
8 N 1 /Ta\' 
9 osig (=) (e) 
_ 8 усх 6 for , 1 (ox\5 
Fog) tas) 505) | 
o _ 8 (ox 1 (0% 
2) Gem Ce) (7) 
8 6 /oczM3 1 fox\4 
ul 4 9 (Жз Боку" 172 
6, vg 20 Cs) MEO 1) а 0m 
where the coefficients are picked out from the v functions. 


§ 376. It is with the expansion B that we are concerned 
when dealing with the wave of current generated by impressed 
voltage. For the ourtent due to e at the origin is 


с, ee... 1 € * 
C RV 


(171) 


cz 1 
425 Gendt og 


р-с)Веєі. (178), 


e pF 
a 
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This is developable by the B expansion in the same way as 
the wave of V in § 874. One case will do to illustrate. Take 
ee — e" *, where e, is constant, so that the voltage impressed 
at х = O із ee K /s, such as would arise from the initial distri- 
bution of transverse voltage V = 26, on the whole of the left 
side of the origin. Then we may put p/(p—c) for & in the 
-operand,.and produce 


— pt -pt с? 
EN Cu B 2:0 - pale f — aes 
L Bp= Le 1776.50. ) (174) 
which develops at once to 
-p 3 o*t,® 
C r { +010, + aot get) (175) 


or, in terms of x and t, 
-pt ot 2/1 1 о? 
Oa% fy (1-2 ox ы Hie sar) m 
Le { d vt w'e : vt +2 vi ш } 
(176) 


This is an alternative form of the compact solution (101). 
We conclude that 
2 
1 ne б, + . le- s/o. ^^ (177) 

Sincejthe sign of х may be changed, the coefficients of all the 
odd powers of z must vanish in (176) and previous equations. 
We might, in fact, have started using cosh qz instead of є-4®, 

We may also interchange o and — / in ш, or ot 
and ioz/v. This makes ot, become 5 ut for the 
reason just mentioned it — x/v) will do as well. That is irt. 
So by (177), 


Lect, t 01+... =1+еһ tat (178) 


where the G's are known functions of æ, as above, whilst the 
g’s are functions of t instead. They are obtained from the 
functions of x by turning a/v to t/t, and then multiplying by 
i, 0, &c., for 91, Ja, &. Thus, by (172), 
„ 
242 28 
‚Во in the expansion (175) we may substitute these g functions 
of t for the functions G of х. This is a very curious change. 
The modified form of solution arises directly in another way 
‘of developing solutions, which will be referred to later. 

To put connected matters in one place, it may be mentioned 
-here that if we arrange the solution (175) in terms of powers 
of o/ as they occur in the G functions, we shall obtain the 

0 


form 
- pt 1 2 
C M gt (=) т 
Le ere) + Shot) + AE 1 (сї) + (179a) 
Compare with the expansion (99), § 867. That is also 
arranged in powers of o/, though only even powers. But 
it is the P functions of ot that occur there, whilst now we 
have the I functions of ct, or e(t — z/v). 
Collecting identities conveniently for memory, writing t for 
ot and x for o/, we have | 


Gr Le-. 


9з = . (179) 


= 


(1795) 

= It - 2) - aL(t — 2) +21 (t—2) +... (1790) 
x4 

a (179d) 


and in these the signs of z and t may be changed. Also, by 
interchanging / and zi, 


"OE = ; * 
= Pii) 5, Pieri) + Pini) +... 


2 
= „ F (еа) + еа) + % (1797) 
in terms of oscillating functions, where the signs of х and t 
may be changed. 


§ 377. In the method of developing the complete wave of 
current from the formula for the current at the origin followed 
in $ 367, we had occasion to use the expression (р? – o*)"1,(c7), 


= P0) — S B) + ЖЫР — .; 


(179e) 


and its result in terms of P. (ot), m being positive and integral. 
It may be asked how things work out when m is negative and 
integral? It happens that a comparison between two of the 
formule previously obtained furnishes the answer, so that it 
is worth while indicating the result in passing. We found 
in $867 that | 


e- (P-a I. ot) - Illo (P - /e]; (80) 
and previously, equation (86), § 854, that 
P tllt). 181 
Ge c Mnt (181) 
Now in the last, turn о? to o (I- 2*/v*t?). Thus, E 
г Le- а/а). (189) 


(р? — о? + ut 
Comparing the last with (180), we see that the resultant 
functions are the same. Of course on the left side of (182), 
t explicit is treated asa constant. Now we can easily make the 
operand on the left side of (182) be I,(ct), as in (180). Thus, 


p . p»p(p-6)3 . (о) (188) 
(p! — о? + с? het) PEE FEM 
p—o р? – а? 


by using (181) again. So 
am — 
(1er) LC -en (pohoi), 8и) 
where we put cosh for exp because the resultant function is 
even as regards x. Now expand. Then 


(% ple- Pu) onm en 


= {1 -3 TEP- gj) ty ve (2? -0?)* 4- ед), (185) 


8o, comparing similar powers of x, we see that 


1 N 2n / c V9 2 —а 
a („-- is) z) --=, (188) 


which shows the relation required. For we know already that 
L (о-у, (о) = () 562, 
Bn (p 


this being equivalent to (97). "Therefore, equating the right 
members of the last two equations, we obtain 

(rh e) Piet) = n P., (188) 
when лп is a positive integer. Thus, whilst (p! — o°)" leads to 
P., its reciprocal leads to t*'P,, n being positive in both cases. 

There are very likely easier ways of getting (188). The 
interesting thing in the above is the way it comes out from 
such very dissimilar operational solutions as (180), (182). To 
verify our constants, take п —1. Then 

g? gà с^ oe с‘ 
poeta) (5*2 T — + 5 + 2545 + .). 

This is easily developed in the way done before many times 
and the result is (o / (2) Pi( ot), in accordance with (188). On 
the left side of (185) we have differentiations only, on the right 
side integrations only. 

As regards harmonisation with the vanishing of (р? – P, 
which seems to assert that a repetition of the operation 
(-) will still produce O, whereas (p*-o*)P, is really 
— }o*P,, that is easily done. What (p*—o*)'P, really repre- 
sents is the impulse pl; so a repetition of the operation 
produces 


Go = p(1 /p) = p? x ES -, (190) 


the third expression being got by algebrising the second 
through the binomial theorem. 

It is worth pointing out here that these P functions furnish 
the readiest way of exhibiting the structure and connection of 
the Bessel functions. Thus, let D mean d/dy. Then 


Ей 2 
e ‘alt tgp 111 20 еВ 


п РЁ 
Therefore, if y stands for (30t)2, we have 
(о) = P, = eb 


(189) 


(191) 


(199) 
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It is now easily to be seen that 


D- P. = = p-P,- P, (198) 

n 

when n is integral. Also E 
L(st) -YZP = DF. y-inD-*P,, (194) 


when n is integral. But if nis not integral we do not have 
equivalence of differentiations and integrations in the way ex- 


pressed in (194). Since, however, by (28), $888, 
| 1 y y' ) 
#) = yin coe fo 
I. (сё) = y d mes + Barat (196) 
generally, we do have 5 B 
I. C0 = у" P.ey-bD-P,-g-inD-^e^, (197) 


for any value of n from — © to +, provided that D—"1 = у"/п 
generum, as well as when л is integral. This matter will 
treated separately. 

§ 378. Another way of treating the general characteristic of 
V and C is founded upon the division of any initial state into 
two waves travelling in opposite directions. If V, and C, be 
the initial states of V and C, and 

U, = (Vor LC), W, =3(V, – LvC;), (198) 
then U, is the positive wave, and W, the negative wave, at the 
initial moment. If V,=Lv(, the initial state represents a 
positive wave only; if V, — – LrC,, then a negative wave only. 

If there is no waste of energy, that is, if R= 0 = К, the state 
at time t is got by shifting U, through the distance vt to the 
right, and W, through the same distance to the left. That is, 
if U, is f(x) апа W, is g(z), then 

U =f(z — vt), W 2 g(z + vt) (199) 


express what U and W become at time ¢ later. Their sum 
and difference will show the real V and C. | 
Going further, if R and K are finite, but balanced, so that 
c =), the same division into a positive and negative wave 
occurs, but there is, besides the translation, attenuation due to 
the waste of energy, so that 
U =e" P f(z — vt), 
express the waves at time t. 
If ос is not zero, the theory of the distortionless circuit with 
bridges and leaks inserted shows that (200) always represents 
the phenomena in the first stage, approximately. How long 
it will remain fairly true depends on the amount of distortion 
in the interval due to the unbalanced wastes due to R and K 


W 2 €7 g(x + vt) (200) 


respectively. It is clear, then, that quantities U and W may . 


themselves be made the objects of attention in a mathematical 
treatment differing from the preceding. At the same time, 
instead of x and t we should make 2—4 and х + ог be the 
independent variables. To show how to do this, go back to 
connections of V and C, 
К. - AV=(R+Ip)C, ~ AC=(K+Sp)V, (201) 
where А and p are the æ and t differentiators. These are the 
same as 
(Vet) = Le( p +.0)(Ce), (202) 

| (Cet) = Se( p - o)(V A). (208) 
Multiply the second of these by Lv, and then add and sub- 
tract these equations to form two new ones, 

— vA(V + LI C) = p(V + LcC)&* - o(V —LvC)e* (204) 

— vA(V - LC) = p(LvC - V) oV LC) (205) 
or, which are the same, 


(p+rA)U =cW, (p—vA)W =U, (206) 
if U = 4&*(V + LC), WSI (V- LO), (207) 
Going further, let 

u ho(t /) w = do(t — z[v) (208) 
be the new independent variables, then 
d pra d pA. 

| Un cH a ae (209) 
consequently the equations (206) become 

dU dW d*U 

— — — — 2 • 21 

aoe Gee ur » d 


4l 


The third of these is the characteristic of U (or of W) obtained 
from the previous two connecting equations. ! 
It is easy to see that the mathematical expression is now 
simplified to the uttermost. All solutions have, except at 
sources or places of imposition of external influence, to satisf 
the new characteristic. The general solution is easily found. 
Let a be the u differentiator and [ the w differentiator, so that 


(aß — 1)U =0. (211) 
Then Jag : i А 
~ 9 _ OOF (44144 1 T8 7 

Ua = (% 4 50 (212) 


Here 0/a8 is any function of и and w which when operated 
upon by af is made to vanish. This can only be F(u) + G(v), 
the sum of any function of v and any function of v. So 


_ F(u) + G(v) . (1 1 1 ) F 
U I (a) + Ва +... ){F(u) + G(w)} (218) 
is one form of the general solution. We can now see how it 
works out and examine some special cases. 


(To be continued.) 


A REVIEW OF ELECTRIC TRACTION. 
(Continued from page 21.) 


In Chapter III. of his Paper on ‘ La Traction Électrique 
des Chemins de Fer," M. de Marchena gives descriptions of the 
electrical equipment of the Metropolitan West Side Evevated 
Railway of Chicago, and of the Baltimore, Ohio, tunnel. 

The former of these lines had been designed and constructed 
for steam locomotive traffic; but the brilliant success of the 
intramural electric railway at the time of the Chicago Exhi- 
bition led to the decision to work it electrically. When this 
decision was arrived at the permanent way was completed, so 
that the conversion of this line into an electric railway prac- 
tically furnishes an example of the conversion of an ordinary 
working steam railway. Many reasons favoured the adoption 
of electric traction, among them being the absence of smoke 
and sparks, and of heavy and noisy locomotives, together with 
the probability of a marked economy in opérating expenses. 
At, the present time the line, which is wholly overhead, 
is only about 61 miles long, but when the several branches 
contemplated have been completed the total length will be 
about 19 miles. Working conductors of the same type as on 
the Chicago intramural railway were adopted, viz., steel rails 
earried a short distance above the ground on insulators, the 
current being collected by shoes on the motor cara. These 
rails weigh 60lb. per yard, and the insulators consist of cubes 
of wood, which have been boiled in paraffin wax, the insulators 
being fixed to the rail sleepers. The insulators are spaced at 
about 5ft. apart. This method of insulating the working 
conductor might be expected to cause considerable leakage, 
especially in wet weather; but it is stated that in actual prac- 
tice the leakage is insignificant when compared with the 
enormous traffic over the line.  Fishplate joints ensure 
mechanical strength and continuity at the rail ends, while the 
electrical conductivity is ensured by means of bonds, consisting 
of copper bands riveted to the rail flanges with copper rivets. 
Similarly, the feeders are composed of steel rails, of Vignoles’ 
type, supported on paraffined wooden blocks resting on poroe- 
lain insulators, which in turn are placed on the sleepers. 
These rails are protected by a timber covering, to prevent 
platelayers, &c., on the line from receiving shocks ; but the 
working conductor rails are, of course, uncovered. The con- 
nection between the two sets of rails is made by means of 
copper cables soldered to the bonds. For all these conductors 
an inferior quality of steel rail suffices, and the use of this has 
led to considerable economy; for, although steel rail has only 
jth the conductivity of copper, it costs only „th or туф as 
much, and the cost of handling, it appears, is not much 
greater. For the return conductor the ordinary track rails 
and the metal structure of the viaduct are used. There are 
six separate feeder circuits branching from the power station, 
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each circuit being equipped with an automatic circuit breaker, 
which comes into action in the event of a short-circuit. 

The power station is equipped with all the latest improve- 
ments in mechanical and Баа plant. The total engine 
power is 6,000 m.r., divided into two sets of 2,000 н.р. each, 
and two sets of 1,000 H.. each. All the engines are of the 
vertical compound Corliss " t The larger engines have 
eylihders of 86in. and 72in. diameter, the stroke being 4ft. 
These run at 75 revolutions per minute, and are direct-coupled 
to 1,500 kilowatt С.Е. railway generators, of the type 
described at the end of the previous article. The smaller 
engines have cylinders of 85in. and 46in. diameter, the stroke 
being 4ft. These run at 100 revolutions per minute, and are 
direct-coupled to 800 kilowatt G.E. railway generators similar 
to the others, but smaller in size. There are 12 boilers of 
800 н.р. each, and these are automatically stoked with cheap 
slack coal, which is purchased for four shillings per ton. 

Some 55 motor cars and 100 trailers constitute the rolling 
stock. The ordinary American type of railway car, mounted 
on bogies, is adopted. At each end of the motor cars is a 
motorman’s cabin, situated between the platform and the 
interior of the car. The 48 seats are arranged longitudinally, 
access to the car being provided at each end. Heating and 
lighting are effected by electric power, the advantages of 
electric heating outweighing the extra cost. The weight of 
the motor car empty is 29 tons, while the weight, when full, 
of each trailer, is 22 tons. There are two G.E. 2,000 motors 
on each motor car, capable of developing a speed of 25 to 28 
miles an hour. Both motors are carried on the same bogey, 
and though the draw-bar pull is rated at 4,000}. it is possible 
for this to attain 6,000lb. or more, the motor car hauling 
two or three trailers, and moving a total load of 80 to 100 
tons. When the traffic shall have developed sufficiently, two 
additional motors may be used, these being placed on the now 
idle bogey. With such an arrangement some 140 tons may 
be put in motion. Compressed air brakes are used, the air 
pumps being worked by an electric motor in the cabin. The 
series - parallel method of control is used, but some departure 
from the ordinary patterns of controller has been introduced. 
Owing to the large currents to be carried, the controllers were 
made of considerably greater size than usual, and at first they 
were actuated by compressed air instead of directly by hand. 
Now, however, this complieation has been abandoned, the 
motorman working the controller in the usual way. All the 
working parts are made of ample size, and they are so 
designed as to be cheaply and easily replaced. Currents of 
500 to 1,000 amperes are regularly taken without injary and 
with insignificant cost for repairs. 

The current-collecting shoe, whieh slides over the third rail 
of the track, weighs about 9lb., its weight alone being sufficient 
to ensure good contact. The shoe is carried on flexible links, 
and a length of flexible cable eonveys the current from the 
shoe to the car wiring. There are four shoes on each motor 
oar, so arranged that in, passing places where the coifductor is 
Necessarily interrupted contact is not broken. 

There are four intermediate stations on this line, at an 
average distance apart of about 800 yards. The single 
journey, including stoppages, is performed in 24min. or 
25min., ог, in the case of certain trains, 20min. The 
starts are made very smartly, a draw-bar pull of 66lb. per 
ton being exerted by the motors. It is found that quite 
two-thirds of the energy consumed is absorbed during starte. 
Nevertheless, the mean current does not exceed 175 amperes, 
for a 100-ton train travelling at 153 miles an hour, corre- 

nding to 573 watt-hours per ton-mile. It is found that 
the average consumption of coal costs about 4d. per train- 
mite. Durmg the last half of 1895 the expenses of working 
this line amounted to only 54 per cent. of the receipts. The 
total expenditure in that time was at the rate of 104d. per 
train-mile, taking trains weighing on the average from 80 to 
100.tans. These are brilliant results! 

Some useful criticisms of the present designs for the Paris 
Metropolitan Railway are based by M. de Marchena upon the 
working of the Chicago elevated line. Particularly, he points 
out that a metre gauge is too narrow for the heavy rolling 
stock and large motors which it would be advisable to use on 


such a line. On а metre gauge it would be difficult to carry 
motors exceeding 80 н.р. to 40 н.р. each; whereas on the 
4ft. Вір. gauge motors of 125 н.р. to 150 н.р. might be used, 
assuming 86in. driving wheels to be adopted. 

The next point considered is the means to be taken to 
absorb efficiently the kinetic energy of a train, when it is 
to be stopped from a high speed. Two modes are suggested : 
(1) to construct the line with super-elevated stations, an 
elevation of a yard or so exerting an appreciable influence on 
the consumption of energy ; (2) to wind the motors in such a. 
way that they may be used as generators, to pass into the line 
electrically the kinetie energy of the train. 

We now come to the descriptlon of the powerful locomotives 
used in hauling trains through the Baltimore tunnel. In 
1890 permission was granted for the construction of a railway 
tunnel under the town of Baltimore, the dompletion of which. 
tunnel would obviate the use of a steam ferry on the river 
Patapsco, and would furnish a through railway connection 
between Washington and Philadelphia, via Baltimore. This 
tunnel commences near Camden station, in the heart of the 
city, and extends due northward, а distance of nearly 2,500 
yards, almost to Mount Royal station, after which point the new 
line passes through several short tunnels, and finally makes a 
junction with the old ferry line. The entire length of new 
line is about 12,600 yards. Owing to the enormous traffic to 
be passed through the Baltimore tunnel, the question of its 
ventilation assumed considerable importance; and it was 
finally decided to do away with the necessity of running 
ateam locomotives through the tunnel, by working that part 
of the railway by electric traction. The General Electric 
Company of America undertook the risk of building 
suitable and reliable electric locomotives, and to comply with 
the onerous conditions which the nature of the task rendered 
imperative. These locomotives were required to ply between 
the two stations at opposite ends of the tunnel, over a distance 
of about 5,000 yards, hauling as occasion required passenger 
trains of 500 tons, or pushing freight trains of 1,200 tons. 
The passenger trains were to be moved at 86 miles an hour, 
while the speed of the freight trains was to attain 15 miles 
an hour. The gradient in the tunnel is 8 in 1,000, and on 
the part of the line extending beyond one end the gradient 
is 15 in 1,000. With heavy freight trains, although the 
eleetric locomotives alone do the work inside the tunnel, the 
steam locomotives render some assistance on the steep 
gradient beyond it. For safety’s sake the passenger trains 
are drawn and not pushed from behind. 

Owing to delay in the completion of the tunnel, its electrical 
equipment was net commeneed until last year. A site for the 
power house waa selected to the south of Camden station. 
The boiler house is about 1006. by 70ft. It contains 12 
boilers, each having about 8,000 aq. ft. heating surface, the 
draught being forced by two fans. Feed-heaters and auto 
matic coal and ash conveyers.are among the equipment. The 
machinery room ів 225ft. long and about 55ft. wide. Only a 
portion of this space is used by the traction generators, the 
remainder being devoted to alternate-current machinery for 
electrical supply. The traction plant comprises four Reynolds 
tandem-compound “ Corliss engines, each developing 800 н.р. 
when running at 110 revolutions per minute. These engines 
are direct-coupled $o four G.E. 500 kilowatt railway generators 
of the 10-pole type. The dynamos are over-compounded to 
develop 700 volts at full load, and 600 volts on no load. 
From the four generators to the switchboard there extend 
eight cables, and beyond the switchboard the current 1s carried 
by three feeders, each of 650mm. cross section, together with 
the aerial conductor, which has an equivalent copper-section of 
650mm. The opposite pole of the generators to that con- 
nected to line, is connected to a return conductor of copper 
which extends the length of the track. 

At the Camden end of the tunnel there are three tracks, 
throughout the tunnel there are only two, while at the Mount 
Royal end the road diverges into four traeks. The electrical 
equipment of these tracks possesses several features of interest. 
Owing to the fact that a current of 3,000 amperes would have 
to be taken by a single locomotive, it was manifestly impos- 
sible to adopt the ordinary trolley; while, for various reasons, 
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that their efficiency varies from 90 per cent. at one quarter- 
load to 98 per cent. at half-load, falling to 90 per cent. at 
full-load. 

In order to enable a comparison to be made between the 
cost of this form of traction and the cost of steam locomotives, 
M. de Marchena has given the subjoined data of costs of the 
Baltimore tunnel plant. It must be remembered, however, 
that the conditions of service are peculiar and exceptionally 


surface conductors were considered unsuitable. Descriptions 
of the overhead equipment adopted appeared in The Electrician, 
Vol. XXXV., pp. 444, 458, 758. A substantial iron con- 
ductor is supported on frames or light girders where outside 
the tunnel and inside the tunnel it is supported from the roof. 
Current is collected by means of substantial sliding shoes of 
copper, there being now two shoes on each locomotive. 

The following are some particulars of the electric loco- 


eo 
o 


motives :— severe. The data relate to the working of the plant during 

Weight ..................... 87 tons | Diameter of drivers ......... 62in. October, 1895 : 

Weight on drivers ......... 87 tons | Total length .................. 15ft. Labour and management. £272 0 0 

Number of bogies ......... 2 Width (extreme) ............ 8ft. Power station... Fuel ТИЯ 80 0 0 

Number of motors..... ... 4 Wheel base ..................... 6˙8ft. Lubrication, repairs, £c... 46 0 0 

Weight of each motor ... 13 tons 

The motors actuate the wheels directly through a flexible | Rolling stock "onus VVV 40 0 0 

` Lubrication .................. 212 6 

coupling. To the armature axle are connected five steel arms, — 4212 6 
which actuate the wheels through caoutchouc packings or 


buffers. Each armature drives in this fashion the two wheels ! £440 12 6 
on the shaft on which it is placed. The armature is of the The mileage of the single locomotive used during that 
drum-wound toothed pattern, and is carried on a hollow axle, | month was 5,160 miles, so that the expenditure per loco- 
making a loose fit with the wheel axle, this arrangement ! motive-mile was about 21d. It must, finally, be pointed out 
enabling the armature sufficient play to avoid the shocks, &c., | that there would be a much lower cost of management per 
imparted to the wheels. The field has six poles, and there | locomotive-mile had there been more locomotives to share the 
are six brushes, but these are interconnected, so that only | burden of the expense. With three locomotives the total 
one pair need be used at a time. The two armatures in each | expenditure per locomotive-mile would have been 11d. The 
truck are coupled in series, and each is capable of developing | average expenditure for the steam locomotives used on the 
350 н.р. when running at 120 revolutions at 850 volts, or 700 | freight trains of the same company ameunted to about 1814. 
volts for the two. From tests made on the moters it appears (To be continued.) 


A REDUCING GEAR FOR ELECTRIC MOTORS. deseription would work efficiently and smoothly, amd not more 

neisily than ro 8 ri gear. ane | € 
ingeniens modification З ; ч Fig. 1 gives a longitudinal section e gear as attac 

. also be used E шга инген oe Ge to а 30 . p. elestric motor by Messrs. Mavor and Coulson. 


А . ig. 2 shows a transverse section through the gear wheels. An 
invented by Mr. J. Mac Ewan Ross, and 18 being adapted by 5 wheel, A, fixed to the motor case, SO as to be 


concentrie with the motor shaft. The end of the motor shaft 
is provided with an overhung crank, F, upon the erank-pin of 
which is earried & casting composed of the two spur-wheels or 
pinions, B and C. The pinion B is geared into the wheel A, 
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Fic, 3.—Mavor and Coulson Motor coupled by Ross Gear to a 
Fics, 1 AND 2.—Ross’s Reducing Gear for Electric Motors. Portable Drill. 


Messrs. Mavor and Coulson to their electric motors for drills | while pinion C gears similarly into a second internal-toothed 
and other work requiring the use of gears. The advantages | wheel, D, which is keyed directly on the low-speed shaft G. 
of Mr. Ross’s gear over ordinary spur gear are: (1) that the | The revolutions of the respective shafts are, of course, accom- 
driving and driven shafts are in the same line; (3 that the | panied by a rolling of the pinions over the toothed wheels. 
gear is eompactly contained within an extension of the motor | But since the difference in the diameters of the wheels in each 
case; and (3) that high ratios of speed reduction are obtain- | geared pair is exactly equal to the complete throw of the crank 
able with gear wheels of comparatively small differences in | F, a reduction in angular speed takes place corresponding to 
diameter. It is also claimed that this gear is more efficient | the difference in the number of teeth on the two wheels. The 
than worm gear, and of equal efficiency with ordinary spur | crank pin is balanced to eliminate vibration. | 

gear; but, when the construction of the gear is understood, | In Fig. 8 is shown a Mavor and Coulson electric motor, 
the reader will perceive that the efficiency is as much or more | coupled by means of one of Mr. Ross’s gears and a jointed 
& matter of materials and workmanship than anything else. | shaft to a portable drill, the whole apparatus being light, 
We quite believe, however, that a well-made gear of this | compact, handy and expeditious in use. 
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TRANSMISSION OF NIAGARA POWER TO BUFFALO. 


BY ORRIN E. DUNLAP. 


Great progress has been made in the construction of the 
Niagara-Buffalo power transmission line. The contract for 
the work is, as already announced, held by the White-Crosby 
Company of Baltimore, Maryland. For nearly 26 miles this 
link of copper stretches through city and village and across 
country and as there are three cables, or one three-phase 
system, the total length is nearly 78 miles. Throughout its 
length the transmission line runs for nearly 18 miles through 
private property. Two and a half or three miles of the line 
is built within the limits of the city of Buffalo, and about five 
miles of it along the bank of the Erie Canal, the right of way 
for which was obtained through the franchise granted by the 
State to the Cataract General Electric Company. 

Work was commenced on the line on August 14th, when 
nearly 200 men started setting poles. In length the poles vary 
from 85ft. to 65ft. They are of white cedar, shaved, and have 
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thoroughly well tamped, the soil being of very hard clay. The 
two top cross-arms are 12ft. long by 4iin. by 5 in., and made 
of yellow pine. Both of these cross-arms are designed for 
power cables. They are supported by solid braces made of 
2in. by 2in. angle iron. The lower or telephone line cross- 
arms are 6ft. long by 81in. by 4}in. They are supported by 
ljin. х jin. iron braces. The cross arms are all staggered, 
the gains being painted before the arms are set. Where double 
cross-arms are used at corners and other angles in the line, 
they are fastened by Zin. x 10in. lugs, and a jin. bolt through 
all parts. All poles set at angles will be guyed by a 1in. wire 
strand and turnbuckles to the bottom of the opposite pole. 
The cable of the line is of 850,000 circular mils, furnished by 
the American Electrical Works of Providence, R.I. The poles 
are all to be painted with two coats of pure white lead and 
boiled linseed oil. They are set from 60ft. to 75ft. apart. 
Complete transposition is effected every five miles, and 
at these five points on the line two poles, which are öft. 
higher than the adjacent poles, are placed. One of 
these transposition points is shown in the illustration. 


Transmission of Niagara Power to Buffalo. A very Crooked Portion of the Pole Line. 


now all been placed in position. From the rear of the power 
house of the Buffalo Street Railway Company there extends 
for a distance of nearly 4,200ft., to where the terminal house 
will be built, a conduit formed by 12 vitrified tile ducts, each 
9in. in diameter in the clear. The ducts are laid in concrete, 
with 4in. as the minimum protection on all sides. The cable 
to be laid in this conduit will be lead-covered, and furnished 
by the New York Safety Insulated Wire Company, and is 
guaranteed to stand a pressure of 20,000 volts ; the first trans- 
mission, however, is to be at 10.000 volts. This lead cable 
will be carried upon a trestle inside the terminal house, where 
the ends will be sealed, and & rubber-insulated wire without 
lead will be carried out as far as the first pole, the distance 
probably being about 20ft., and thereit will be connected with 
the bare copper cable of the pole line. 

The accompanying illustration gives an idea of the manner 
in which the pole is constructed, but does not show it in its 
finished state. The poles are set at a depth of 61%. to 8ft., 
and where soft soil was met they were set in concrete. For 
the main, however, they are placed right in the ground and 


In turning corners six poles and double cross-arms are used, 
in order to distribute the strain of the cables on six instead of 
three pins. The pinholes have a depth of 4in., and all have 
drainage holes in them. The pins are boiled in linseed oil, 
and their butts are painted. They are not nailed in position 
until after the double-petticoated insulators are screwed on. 
The upper cross-arms are prepared for pins, on which 
galvanised iron barbed wire will be strung at a height of 
about 18in., to afford protection from lightning. These wires 
will be grounded at frequent intervals. 

The expectation is that Niagara power will be sent to 
Buffalo before the close of November; but it is evident that 
the power company will not have any great amount of power 
to send to that city before the wheel-pit extension is finished. 


— — —n MM 
Traction Station Loads. According to Dr. Louis Duncan, 
the average load, at any time, of the 2,000 н.р. railway power 


station at Baltimore is only 48 per cent. of the momentary 
maximum load. 
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ARMATURE REACTIONS.* 


BY ALEXANDER ROTHERT. 


As the use of alternating or polyphase currents for the trans- 
mission and distribution of energy has been spreading, the dynamo 
designer has felt the need of an accurate method to enable him 
both to undertake the dimensioning of generators for that purpose 
in a scientific manner, and to account for their mode of action, and 
especially for the loss of pressure in the cases of inductive and 
non-inductive loads. The uency of faulty applications of the 
methods hitherto in use has led the author to test their correctness 
from another point of view. This point of view permits not only 
the drop of pressure at constant excitation to be determined, 
but, what is much more important, the increase in the excitation 
for increasing loads and constant pressure. This latter could 
only be calculated indirectly by the older methods. The new 
method has also the advantage that it examines the effect of the 
stray field and of the armature reaction separately, whatever the 
phase difference. 

Continuous- Current Machines, —One can represent the case of a 
continuous-current machine in the following way :—In every such 
machine two magnetising forces are present, one roduced by the 
magnet windings, the other by the armature windings. The rela- 
tive position of these two forces is decided by the relative position 
of the brushes. If the brushes are exactly in the neutral zone, the 
two magnetising forces are at right angles to one another. Both 
forces produce lines of force through the same path, viz., through 
the magnet limbe, the yoke, the air-space, and the armature core. 
As, however, they are acting in different directions, we must add 
them geometrically. Fig. 1 is an example of this. 


Pe 


— аэ — X UD QD ФР =з =» Qe Р т» A ФР ФӘ ФБ > 
~~ 
“saa Á j 
“m. 
~ 
"- 
Ww? 
Р 
* 
`~ 
M 
~ 
лаа - 


> 
' “=з 
П 
1 
1 
1 
* 
1 
* 
1 
` 


Fic. 1. 


Let AW, and AW, be the ampere-turns on the primary and 
secondary circuits—that is to say, on field-magnets and armature 
respectively—when the brushes are in the position shown in Fig. 2. 
The resultant ampere-turns AW, are found as shown in Fig. 1. 
Thus, we have now only one magnetising force proportional to 
AW, to consider. This magnetising force, divided by the mag- 
netic resistance of the path of the lines of force, gives us the num- 
ber of lines of force N., which pass through both systems (armature 
and magnets); that is to say, without considering the magnetic 
leakages (which will be dealt with later on), this is the magnitude 
and direction of the only field which is actually acting. From this 

netic field the number of wires on the armature, &c., the 
E.M.F. of the machine is estimated. In this case the magnetic 
field of the armature is at right angles to the resultant one, and 
thus also perpendicular to the magnet field N,—that is to say, 
the brushes are in the displaced neutral zone, and their angle of 
lead is equal to the angle between AW, and AW,. However 
the example in Figs. 1 and 2 is only a special case. Fig. 3 
shows us the diagram of the ampere-turns if the brushes are placed 
rpendicular to the line (оши the poles. Here the fact of AW, 
being perpendicular to AW, corresponds to the actual field N, being 
greater than when the ine is running without load. In this 
case the machine has, at all events a parently, no armature re- 
action; for although the strength of the field N, increases when 
the machine is loaded, part of the electromotive forces generated in 
the armature are in opposition. If the brushes are shifted still 
further back (of course without minding the strong sparking) the 
armature reaction becomes negative—that is to say, the pressure of 
the machine increases when the lcal ia nut on, ard the dynamo 


* Abstract of a Paper read at the Berlin meeting of the Verband 
Deutscher Elektrotechniker. 
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can also generate в pressure if no current flows through the magnet: 
windings. ! 
These are the well-known effects of armature reaction, which we 
have here considered as a result of the arrangement of the magne- 
tising forces, instead of deducing them from the 5 of the 
etic fields. This latter method, which is the usual one, con- 
a fault, in that it takes no notice of the change of permea- 
bility of the magnetic circuit ; and so it is only correct if this 
permeability is assumed to be constant. The difference between 
the two methods comes out clearly if we consider the following 
case. Suppose we increase the size of the air-space of a machine; 
then we need more excitation to коле the same number of lines 
of force and the same E. M. F., for the resistance of the magnetic 
circuit has inoreased. The strength of the field remains as before ; 
in consequence, according to the usual method, all the conditions. 


Fio. 2. 


remain as they were. But from our diagram (Fig. 1) we can assume 
that there is a considerable change. As already mentioned, AW, 
increases, and as AW, remains constant, Fig. 1 changes to the con- 
figuration shown by the dotted lines. As we see, the difference 
between AW, and AW, has become smaller, that is to say the 
armature reaction has decreased. 

The armature reaction can be defined in two ways: (1) As the 
ratio between the exciting currents at no load and at some certain 
load, the E. M. F. being constant ; (2) As the ratio between the 
E. M. F. 's at no load and full load, the excitation being constant. 
The former definition is by far the more useful in practice, as one 
usually works with constant pressures. 

We see from above that the smaller AW, is compared with A Wi, 
the smaller the armature reaction becomes. We see at the same 
time that the known rule, that the strength of the magnet field 
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should be as great as possible so as to make the armature reaction 
as small as possible, is not always correct, for in general a stronger 
field requires more excitation and fewer armature windings. How- 
ever, as а matter of fact, the reaction can be also changed when 
the field-strengths remain constant. E22 

If the brushes are in their proper position, as defined above 
(i. e., in the zone which is neutral under the particular conditions), 
ABC in Fig. 1 must be a right-angled triangle ; co uently, if 
the current through the armature and the excitation (AW,) be 
constant, the point C will move in a semicircle drawn on AB= AW). 
If we neglect, throughout this paper, the loss of pressure in the 
copper of the armature, it is apparent that if we construct a curve 
the abscissæ of which are the values of AW, and the ordinates of 
which are values of A W,, it will be an ellipse ; if we further assume 
for the moment that the permeability of the magnetic circuit is con- 
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stant we get an ellipse as the characteristic of the coutinuous-current 
machine with constant excitation. Fig. 4 is an example, Let 
BO, BC’, &., be the values of AW, for various armature our- 
rents, and let AC, AC’, &c., be the corresponding values of 
AW,. Let us take an origin B and measure our abecisse 
along AB; and let us choose such a soale that, the permea- 
bility being constant, the magnetism on the drawing is equal 
to the magnetising ampere-turns, and the values of AW, are 

ual to the armature current. Then we get the points DEF, &o., 
which all Ite on an ellipse which in this special case beeonwes а 
circle. This result only obtains, as already stated, whem the 
brushes remain always in one position, corresponding to the 
points of greatest difference of potential in the armature. 

From the above one obtains also a very simple eonstemotion to 
determine the increase of the exciting ampere-turns for an isicreased 
load. In Fig. 5 let AW,=AC=the ampere-turns for the 


Fra. B. 


machine to produce normal RM. F. at no load.  Assmming the 

brushes placed correctly, we can mark off values of CUP d 

CB, CB’—at right angles to AW,. Thence we gst AB er AB’, 

the ampere turns for necessary excitation. This eemetewotion 

is due to Dobrowolaky, and is here repeated for corapietenees' sake. 
Polyphase Machines. 

The following asumptions are usually made: (1) The mdividuel 
alternate currents have sine form ; (2) The magnetising forces of 
the individual pheses combine in a parallelogram to a constant 
magnetising force of the armature, which rotates with the same 
velocity as the magnetic field. 

In the investigations which follow the typical case of three-phase 
generators will be taken, it being easy to apply the results to 
another system with more phases. It has y been frequently 
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proved (by Ferraris, Sahulka and Arnold) that, under the assump- 
tions above mentioned, the magnetic forces—and, if the permes- 


bility be constant, the fields also—of the three phases can be 
combined to form a single constant magnetising force on a single 
constant rotating field. The resultant magnetising force of a three- 
phase system is equal to 14 times the amplitude of one phase. Thus 

he resultant number of ampere-turns on the armature of a three- 


phase machine is 1:5 4/9 x number of convolutions x current 
strength of one phase, if we change from the maximum to the 
effective current strength. Fig. 6 shows the correctness of this 
combination. We know that the winding of a three-phase arma- 
ture is such that the three phases are in position 120deg. apart 
(360deg. here corresponds to the circumference of the armature 
divided by half the number of poles). 
when the current of phase I. is just at its maximum, we know from 


| phases are connected so that the m 
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Kirchoffs law that the sum of currents of the other phases II. 
and IIT. has this same value, and as they are 120deg. from one 
another, the currente II. and III. are each half as large as I. In 
consequence of the position of these windings one can represent 
the three instantaneous values of the ourrent, as in Fig. 6. 

The lines I., II., and III. represent the three currents, or rather 
ampere-turns, both in magnitude and position. Now the three 
etising forces act in the same 
sense as the dotted lines II. and ПІ’. Adding II.“ and III. geome- 
trically, we get the resultant half as big as I., and in the same 
direction, во that the sum of the three magnetising ampere-turns is 
H times the maximum magnetising ampere-turns of one phase. 

e have now brought the problem to the same basis as in the case 
of continuous-current dynamos. We have again two component 
ampere-turns, AW, those of the magnets, and AW, those of the 
armature, and the resultant AW, produces the working field N,. 
But in several respects there are considerable differences between 
the two eases. The direction of AW, was, in the case of the direct- 
current machine, given by the position of the brushes; and it 
was only when they were in the correct ition for minimum 
sparking (a defined) that AW, was Perpondioulkr to AW. The 

is now somewhat different. 

he direction of the E.M.F. is always at right angles to the 
field producing it. Neglecting magnetic leakage as before, N, is 
the only field acting; the E. M. F. must be at right angles to N, and, 
therefore, also at right angles to AW,. If we have no self-induc- 
tion in the outer circuit of the machiné—that is, no other magnetic 
fields generated by the circuit and working inductively on it—then 
J the ture current, and AW, are also at right angles to N., 
and m resembles Fig. 1. This is exactly the same 
diagram as fot a transformer. th both cases we have primary, 
secondary, and resultant ampere-turna, the latter generating t 
inducing field to which both E. . F. s аге at right angles Fig. 7 


is the transformer diagram, which is drawn in the same position as 
Fig. 1 for the sake of comparison. We see thus that the same idea 
of the statement of a general case for transformers, recently intro- 
duced by Steinmetz, can also be extended to generators. For 
transformers the angles between the individual magnitudes only 
represent intervals of time, while in three-phase generators and 
motors they give at the same time actual positions of the resultant 
vector quantities. 

If we follow the application of this method of representing arma- 
ture, reaction we get the same results as are obtained from the well- 
known self-induction theory of alternate-current and polyphase 
machines. The characteristic of a three-phase generator for con- 
atant excitation and non-inductive load is constructed as shown on 
Fig. 4, and is an ellipse if the permeability of the magnetic circuit 
is taken as constant. By our method we can construct the charac- 
teristic without making this assumption, with the assistance of the 
magnetising curves of the iron employed, and thus the increase of 
the excitation for an increasing load and constant E.M.F. can be 
determined by Fig. 5. In this case AW"=AC remains constant, 
and the variations in AB=AW, depend on the variations in the 


1 of AW,- CB. 

сазе for inductive loads is just as simple. Then there are 
also magnetic fields working inductively in the outer circuit of 
the current, and this occasions displacement of phase between 
E. M. F. and current. AW, will no longer be at right angles to 
AW, but will make an angle ꝙ with this perpendicular, ф being 
the angle of phase-difference (Fig. 8). One sees from this figure 
that the armature reaction increases in importance as the angle of 
lag ф between the current and E. M.F. increases. In a condenser, 
or an over-excited synchronous motor with a leading instead of 
lagging phase, the conditions are reversed. Then, as shown in 
Fig. 9, the armature reaction is negative ; that is to say, there is 
an increase in the voltage or decrease in the excitation. Fig. 10 
shows the armature reaction for the same armature current, 


If we choose the moment | depending on the direction and magnitude of the phase-displace- 


ment. AW,and AW, are constant. The end-points of AW, for 
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different phase - displacements lie on а circle whose radius РО) = AW; 
PQ, PQ’, &c., are the various directions of AW, and OQ, OQ’, 
&c., are the values of A Wr. 

Influence of Magnetic Leakage. 

If one employs the law of the magnetic circuit, which is analogous 
to Ohm's Jaw, one must remember that the conductor is surrounded 
by air, which is also a conductor of magnetic lines. It is as if a 
metallic circuit carrying electric current were iinmersed in а worse- 
conducting substance, such as water. 
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Fig. 11 reprerci.ts a magnetic circuit. We assume first that no 
current is flowing through the armature and that the winding on the 
magnets produccstherequired magneticflux N, As shown in Fig. 11, 
there is a leakage of lines n, from pole to pole direct. The ratio 
between n, and N, is inver:ely as the magnetic resistances. Thus 
if we can determine or estimate tho magnetic resistance «f the 
stray field, n, (which we will call the primary stray field, to keep up 
the analogy to the transformer) can easily be calculated in each 
case. As we see, if the number cf lires of force in the magnet 
limbs themselves is greater than in the armature, №, is greater than 
N. We have thus a field N, which passes through both systems 
(both magnet and armature) and a primary stray field n, passing 
only through the primary system (the magnet). 
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The magnetic leakage in the case of the armature can be con- 
sidered ір a similar manner. The msgnetising forces in the arma- 
ture and field magnets must be added geometrically, and the 
resultant. ampere-turns AW, generate the main field N, which 
passes through both systems. But the magnetising force of the 
armature produces a leakage field at the same time, which is 
dependent for its megnitude and position on AW:; this secondary 
stray field has thus the direction of the armature current in the 
diagram. 
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Adding AW, and AW, together geometrically we get the resultant 
ampere-turns AW,. From this we can calculate, by Hopkinson's 
method, the useful magnetic field N,. From what has already been 
said N, must be in the same direction as AW,. In Fig. 12 we draw it, 
therefore, parallel to AW,. Besides N,, the primary stray field n 
flows through the magnet limbs; n, has the same direction as, an 

is proportional to, AW,. Ву adding N, and ui, and N, and u, we 
get and N, the number of lines of force which actually go 
through the magnet and armature respectively, N, being, therefore, 
those lines of force which generate the E. M.F. In this manner 
there is only one E. M. F. to deal with, which is really there. It is at 


right angles to N, if the load is non-inductive, AW, and n, being 
also at right angles to N,. In the case of an inductive load, neg- 
lecting the drop of pressure in the copper of the armature, the 
angle between n, and the perpendicular on N, (thus between л, 
and the E. M.F.) is equal to the angle of phase difference G. 

The chief advantage of this method is that one has only te do 
with one field and one E. M. F., and that the hysteresis and eddy- 
current losses in this field can be estimated. If we know the 
amount of the leakage, i e., the ratio between the magnetic resist- 
ances of the main field N, and the stray fields n, and ^», respeo- 
tively, we can at once draw the whole diagram for ару load and 
any phase difference, and also determine the drop in pressure and 
the increase in excitation. 

In practice this task can be still further simplified. The magnetic 
resistance of iron is in general small compared with that of the air, 
and small changes in it do not make much difference to the result. 


AW 
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Fig. 12. 


When machines are at all correctly designed, and their magnetic 
leakage is not abnormal, one can assume their magnetic resistances 
to be constant unless the magnet limbs are unusually saturated. 

This assumption has the advantage that one can leave the mag- 
netic leakage in the primary out of consideration. 

The problem, to determine the necessary excitation for a given 
inductive or non-inductive load, assumes the following form if the 
leakage is known (Fig. 13) :— : 

We first draw to any scale the number of lines of force corres- 
ponding to the required E. M. F., N= AB. Perpendicular to this, 
we draw at В the direction of the E. M. F., and then the direction 
of the current making an angle with the direction of the E. M. F., 
ф being the angle of phase difference. n, the stray armature field. 
is in this latter direction, and we determine its magnitude from the 
current strength; n; and №, combine to NI. We draw AW, = DE 


AW 


AW 
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parallel to N, ; this istheresultant ampere-turns cstimated by Hop- 
kinson's method. We calculate AW, from the current strength 
and number of windings, and mark it cff on EF parallel to BC. 
Then DF is our AW,, the primary ampere-turns, from which, and 
from the numbgr of convolutions on the magnet limbs, we estimate 
the necessary strength for the exciting current. 

We can now test whether the primary magnetic leakage n 
which can be estimated from AW,, can be neglected. To this end 
we draw a line from C parallel to DF, and make it equal to . 
Thus we get N,. Now we can examine whether the saturation of 
the magnet limb has so increased by the leakage that this has an 
appreciable effect on its magnetic resistance, and, if necessary, we 
can make the correction for it. 

All these considerations and constructions can be applied directly 
to oontinuous- current machines, with the difference, however, that 


D 
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the direction of the armature ampere-turns AW, is settled by ће | as in the well-known diagram in the Paper (Fig. 6). For instance, 


position chosen for the brushes, and no phase difference exists. 
Thus we need not further consider the magnetic leakage on con- 
tinuous-current machines. 


Single-Phase Alternate-Current Dynamos. 


In the author’s opinion the only difference between single-phase 
and polyphase alternating-current machines is that in the former 
the magnetising force of the armature is a pulsating sine function, 
while in the latter it is constant. This alternating magnetising 
force tends to produce induction currents in the exciting coils and in 
the iron of the magnet system. But as the coils and the solid core 
of the magnet possess a considerable amount of self-induction, this 
effect is only possible within very small limits, so that one can 
assume for most purposes that the field strength of the эр onde 
system is constant during a period. But the question is, how 
great is the resultant magnetising force which produces the 
magnet field N,? We have here, again, two magnetising com- 
ponents—the ampere-turns of the field coils and those of the 
armature. The latter are of a pulsating character; we must 
therefore take the mean value of AW, and add it geometrically, 
according to magnitude and phase, to AW,. 

Thus the diagram of the magnetising forces is given. The 
resultant AW, again excites the field N,; this latter has, how- 
ever, two meanings for an alternate-current machine. Whereas 
in the diagram for polyphase dynamos all the quantities were 
vectors, in this case the field strength N, may also be considered 
at its, maximum value as soon as one fixes the position of one 
armature coil. So let N, represent the maximum of the strength 
of field which acta inductively on the armature ; the projections of 
this maximum value on any straight line give us, of course, the 
momentary value of the number of lines of force. This change to 
& diagram of maxima is necessary in order to introduce the mag- 
netic leakage from the armature into our calculations, for in the 
case of alternating-current machines this is no longer a constant 
vector quantity. The E.M.F. induced in the armature coils must also 
be drawn at right angles to the field strengths ; between this direc- 
tion of the E. M.F. and the current is included the angle of phase 
difference. As before, n, the armature stray field, is in the same 
direction as the current, and then the diagram for a single-phase 
machine is completely given. As we see, there is no difference 
between this and the polyphase diagram, if the values are under- 
stood in the manner described. The primary magnetic leakage n, 
can be noticed exactly in the same way as for polyphase machines, 
for it is now also a vector quantity. 

We see thus that under certain assumptions a diagram exactly 
similar in every detail to a transformer diagram can be made for 
any kind of generator, and that this extension of the idea of the 
** generalised transformer is of great service. 

Dynamos are simply transformers in which the primary system, 
i. e., the magnet field, varies in position instead of in time. If 
one considers a dynamo from the point of view of the armature, 
one has actually a variation with regard to time, and the analogy 
becomes complete. But a real difference remains ; in transformers 
one endeavours to make the armature reaction as large as posaible, 
while in dynamo building the case is exactly the converse. 

In conclusion, the author wishes to point out that this theory is 
not one of those which has no application in practice ; on the con- 
trary, after many searching tests, it was found that the agreement 
with the actual machines was very good. "The author will, perhaps, 
go into the results of these trials on a subsequent occasion. 


Herr Emil Ziehl, of Berlin, and Dr. Robert Haas, of Plettenberg, 
have written to the Elektrotechnische Zeitschrift, finding fault with 
some of Herr Rothert's assumptions and conclusions in the above 
Paper. Herr Ziehl writes: ‘‘ Herr Rothert asserts that the arma- 
ture reaction in three-phase machines is produced by a resultant 
rotating field which has & constant value, expressed in ampere- 
turns, corresponding to 1:5 times the magnetising force of one 
phase. I can only allow that this is true for the special case of 
a two-pole machine, as in Fig. 6. In practice, however, one has 
chiefly to do with multipolar machines, and it is not correct to 
assume that the theory for a two-pole machine is applicable to 
them. In order to get the resultant ampere-turns of the reacting 
rotary field (which would in reality only be present if no excited 
magnetic field were there) from the three phases, it is necessary to 
add the magnetising components of the individual phases graphi- 
cally in the actual positions of the armature coils on the armature. 
Thus, if we consider a four-pole machine, with the ordinary short 
windings (Fig. 4), the three (or two) coils or magnetic components 
of the phases, which form a resultant field, no longer lag 60deg., but 

360 360 
3xno. of poles 3x4 шег 

Now, as the magnetising current of one phase always lags 
120deg. behind the preceding one, we have to add the momentary 
values of the currents of the three (or two) phases for each position 
of the rotary field, when calculating the resultant magnetio field, 


if one takes the position of the rotary field in which the current of 
phase I. reaches its maximum value, and the currents in phases 
II. and III. half the maximum, the resultant magnetising force is 
made up of that due to phase I. and the two componente of 
phases II. and III. Expressed in мары these magnetising 
forces are in phase I. nJ, in phases II. and III. each 0:5 nJ, in 
which » is the number of turns on one coil and J the maximum 
value of the current in one phase. As already shown, the two 
components make an angle of 30deg. with the resultant (see Fig. 14), 
so that the magnitude of the resultant is R'=nJ +2 (0:5 nJ сов 
30°) 1:866 nJ ampere-turns. 

In another position of the rotary field in which the instan- 
taneous value of the current in one phase is 0, and by Kirchhoff's 
law the value of each of the currents in the other phases are 0:866 
times the maximum, these two, each making 30deg. with the 
resultant, would have to be added together. In this case we have 


R 2(0 866 nJ oos 2 =1 671 nJ ampere-turns. 


The two moments we have considered are the extreme ones, and at 
every other moment the resultant ampere-turns have a value 


Fic. 14. 


between these limits. Generally for any machine the two resultant 
numbers of ampere-turns at the extreme points considered are 
given by the following equations :— 
R'—nJ + 2(0`5 nJcosa) ampere-turns, 
and R'—2( 0-860 nJ сов 2) ampere-turns, 
a being the actual angle between the magnetising componenta of two 
adjacent coils of two phases. Thus, the smaller a is, i. e., the more 
les a machine has the nearer the resultants approximate to 2J. 
We see thus that the demagnetising action of the armature coils on 
the excited magnet-field is not constant, but undergoes a small 
cyclical variation with the motion of the armature or magnet-field. 
This latter variation will only be partially compensated for by the 


Fic. 15. 


excited field, as it works as a choking coil, and, so as to simplify 
the calculation and introduce it iu the graphio treatment, we can 
take a constant field, which is the arithmetic mean of the two cal- 
culated values. Herr Kapp has already pointed this out. On 
examining the curves of the exciting current of a loaded machine 
(see the Elektrotechnische Zeitschrift, 1895, No. 27), one sees clearly 
that these undulations in the fields of three-phase machines really 
take place, although the discontinuity of the magnetic resistance 
during rotation contributes to the effect. One obtains exactly.the 
same result in estimating the resultant induction in a three-phase 
motor. Here, also, in the case of multipolar motors with similar 
windings, one has such a rotating field which is itself varying 
cyclically in value, There is, however, this difference :—in the case 
of motors we have an actual field transmitting work, instead of the 
opposing field as in generators. With the same assumption of 4 
mean field as with generators, I have obtained the greatest accu- 
racy in all my investigations. 

Another point in the Paper is the introduction of the armature 
ampere-turns in Fig. 7. Herr Rothert says; — If we have no 
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self-induction in the outer circuit of the machine, then J,, the 
armature current, and AW, are also at right angles to N,’. This 
is quite right, but it is not proved that all the ampere-turns con- 
tribute to the reaction or demagnetisation. On the contrary, Herr 
Kapp has proved, during a lecture at the Charlottenburg Technical 
Collage, that this was not the case, but that the demagnetising 
action varies with the sine of the angle of lag between the current 
and the E.M.F. induced in the armature corresponding to the 
primary field. Thus, if we have no lag in the outer circuit, and if 
the secondary stray field produced by the ampere-turns is so small 
as to be negligible, it can happen that no armature reaction at all 
takes place, since sin ф is O. 

Dr. Haas objects to Herr Rothert’s assumption (in Fig. 2) that 
the magnetic resistance of the primary magnetic circuit, considered 
in the direction of the excited field, is equal to the magnetic 
resistance of a magnetic circuit taken in any other direction, e.g., 
in the direction of the resultant magnetising force. ‘‘ This," says 
Dr. Haas, **is not correct in the case of dynamos of the usual 
type, whose pole-pieces only cover & part of the circumference of 
the armature. It appears incorrect to add up the magnetising 
forces, simply according to their magnitude and direction, as if 
they were equal. Account should surely be taken of the difference 
in magnetic resistance. 

Herr Rothert, in replying to the above criticisms, states that he 
had expected that these objections would be raised. With regard to 
the question of the correctness of assuming a constant magnetising 
force in the armature of three-phase generators, and of the factor 
1:5 with which the magnetising force of one-phase is multiplied to 
obtain the resultant ampere-turns, Herr Rothert states that, as the 
matter was of secondary importance and does not affect the utility 
of his theory in any way, he had purposely made the usual assump- 
tion that this manner of adding up the magnetising forces was 
correct. The factor 1:5, which varies between wide limits according 
to the shape of the current curve, is a fair average value. He has 
found experimentally that it is accurate enough for all practical 
purposes in the case of several machines ; and he remarks that it is 
a simple matter to determine the value of the constant empirically 
in the case of machines with short armature coils, whose curves 
differ considerably from sine curves. He does not agree with Herr 
Ziehl that the armature reaction depends on the number of poles, 
for the constant primary field must (if the magnetic resistance be 
assumed constant) produce such a shape of current curve in the 
armature that the reaction of the three phases together is constant. 
As, however, the discussion of this point is too long to do justice to 
in a letter, he proposes to go into the matter on a future oocasion. 
With regard to three-phase motors he contends that quite different 
conditions obtain to those for generators ; since the magnetic 
resistance is constant in all directions, a rotary field must ensue 
which is quite independent of the number of poles. Herr Rothert 
further remarks :—‘‘ Herr Ziehl's last objection would, if it held, 
upset my whole theory, as, with a non-inductive load and neglecting 
the armature stray field, there would be no armature reaction at all. 
This also agrees with Kapp's theory ; but Kapp assumes, besides 
the armature reaction, an armature self-induction, which latter 
notion the whole object of my paper is to eliminate. According to 
Herr Ziehl a machine with no stray field, and with a non-inductive 
load, would have no fall of pressure; while, according to Kapp's 
theory, a fall of pressure would take place, caused by the self- 
induction of the armature. I have experimentally confirmed the 
construction of Fig. 5, on several machines loaded non-inductively, 
even when AW, had considerably high values.” 

Replying to Dr. Haas’ criticism, Herr Rothert confesses that 
the point that he has raised is the weakest of the whole theory. 
The assumption in question is an approximation, but experiment 
has shown that it is an allowable one. 


PHYSICAL SOCIETY. 


At a special general meeting of the Physical Society, held on 
October 30, 1896, Captain Abney, President, in the chair, some 
important alterations were made in the constitution of the Society. 
The Secretary having read a summary of the replies sent by 
members to a circular which had been addressed to them during 
the last session, a series of resolutions drawn up by the Council 
bearing on the points raised by this circular, were adopted. The 
chief of these resolutions were to the following effect :—(1) That 
the subscription to the Society be raised to £2. 2s. (2) That 
present life members be invited to voluntarily subscribe £1. 1s. 
annually to the funds of the Society, or to compound for this annual 
contribution. (3) That à guarantee fund be instituted. (4) That 
in future members of the Society be styled ‘‘ Fellows of the 
Physical Society of London." In the course of the discussion on 
these resolutions the President, Seoretary, and Treasurer, gave an 
account of the financial position of the Society, and explained that 
at present each member receives from the Society, in the shape of 


Proceedings and Abstracts, printed matter which costs the Society 
more than the amount of the annual subecription. 

The ordinary Science meeting was then held. 

A letter was read from Lord Kelvin, thanking the Society for the 
address which the President, on their behalf, had recently presented 
to him. 

Prof. W. Stroup read a Paper by himself and Mr. J. B. 
HENDERSON— 

“On a Satisfactory Method of Measuring Electrolytic Conduc- 
tivity by Means of Continuous Currents.” 

The method consists in placing a balancing electrolytic cell in 
the arm of the Wheatstone’s bridge adjacent to the arm containing 
the chief electrolytic cell, so that the electromotive force of polari- 
sation in the two cells neutralise each other’s effect on the gal- 
vanometer. The authors find that if the resistance of the arms of 
the bridge are high (20,000 ohms), and if an E. M. F. of about 
30 volts 1s used in the battery circuit, then the resistance of a solu- 
tion (of potassium chlorate in their experiments) can be determined 
to within about one part in two thousand. With a D'Arsonval 
galvanometer the balancing cell is so efficacious that it is impossible 
to tell that it is not a metallic resistance that is being measured. 

Prof. PERRY asked if the authors had tested whether the difference in 
resistance of the two cells was proportional to the difference in length of 
the liquid columns. 

Mr. APPLEYARD said he had found that the resistance of an elec- 
trolyte appeared to vary because in the ordinary arrangement the cell was 
short-circuited through the arms of the bridge. He suggested as a remedy 
the making and breaking of the circuit by a special key, so arranged that, 
except when taking a reading, the cell is on open circuit. 

Mr. BLAKESLEY asked if the authors had tried the method in which 
the resistances are adjusted till, when the battery circuit is broken, there 
is no immediate change in the galvanometer deflection. It is ible by 
this method to measure a resistance of between 6,000 and 10,000 ohms to 
within 0'1 per cent. 

Prof. AYRTON said the method referred to by Mr. Blakesley was the 
ordinary false zero method. In using this method you were working 
to a continuously altering zero; in Prof. Stroud’s method, however, the 
zero was constant. 

Mr, APPLEYARD said he had found the false zero method trouble- 
some to use. 

Prof. STROUD, in reply, said they had not tested the proportionality 
between the resistance and length, and they had not tried the false zero 
method. 

Mr. APPLEYARD then exhibited a number of different forms of 
electrical Trevelyan rockers. 

The most interesting one consisted of two rods of carbon fixed to 
a wooden sounding board, with a third carbon rod lying across the 
other two, so as to form a microphone. A fairly strong current is 
passed through this microphone, and through two electromagneta, 
which act on the prongs of a tuning fork fixed to the sounding 
board. The tuning fork acts on the microphone, which, by making 
and breaking the current, keeps the fork in vibration. 

A cylinder of carbon forming the knife edge of a small pen- 
dulum supported on two horizontal carbon rods, kept the pendulum 
in violent oscillation as long as a current from one of the 
horizontal rods, through the movable cylinder and out through the 
other horizontal rod. 

The Society then adjourned till November 13th. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) PRIDAY, November 6th. 
INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. Presi- 
dential Addreas by Mr. A. R. Binnie. 

TUESDAY, November 10th. 
INTERNATIONAL SUBMARINE TELEGRAPH MEMORIAL. 

3 p.m. Meeting of full Committee in Room 186, Winchester 
House, to receive Report of Executive Committee. 

NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 

& p.m. Ordinary General Meeting at the Palatine Hotel, 
Hunt's Bank, Manchester. Paper to be read: Cheap 
Steam Power," by J. S. Raworth. 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Papers to be read: (1) The 
Tower Bridge: Superstructure,” by G. Cruttwell. (2) 
»The Machinery of the Tower Bridge, by S. G. 
H omfray. 

THURSDAY, November 13th. 
INSTITUTION OF ELECTRICAL ENGINBERS. 

8 p. m. Ordinary Meeting at 25, Great George-street, West- 
minster. Paper to be read: Telephone Trunk Lines,” 
by John Gavey. 

FRIDAY, November 13th. PaysicaL Society. 

б p.m. Meeting at the Rooms of the Chemical Society, 
Burlington House, when the following Papers will be 
read: (1) “Qn Rontgen Rays," by Prof. Threfall and 
Mr. Pollock. (2) “ Тһе Absorption of Electric Waves 
along Wires by a Terminal Bridge," by Dr. Barton aud 
Mn Bryan, | 
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THE ELECTRIC SUPPLY OF SEASIDE 
RESORTS. 


Much capital has been made in certain quarters out of the 
results published in a Blaekpool paper of the cost of the 


| electric lighting of one of the local theatres for the summer 


season just past. From the information before us it appears 
that the theatre in question last year obtained its supply 
from the Corporation mains; but that the account when 
sent in was, in the opinion of the Directors, abnormally 
large. So great, in fact, was their dissatisfaction with the 
cost of the supply that they were easily prevailed upon 
to lay down their own plant this season, with a result 
far exceeding their most sanguine expectations—at least, 
so the papers said. As a matter of fact, the results 
show that if the electrical energy has not actually been 
obtained for nothing, that devoutly-wished-for consumma- 
tion has been closely approached. We are told that they 
have saved no less a sum than £126 in nine weeks by 
generating power themselves, instead of being supplied by the 
Corporation ; and that if the same rate of saving be observed 
for the whole of the year, the total saving effected would 
be no less a sum than £700. In the meantime we find, on 
glancing over the figures, that during 60 working days some 
6,970 units are supposed to have been consumed, and the 
generation expenses of these amounted to £48. 4s., being 
made up as follows :—Gas used on engine, 276,000ft. at 2s. 4d., 
£82. 4s.; nine weeks’ wages of engineer at 30s., £18. 108.; 
and oil, waste, &c., £2.103. The cost of these units, had they 
been supplied by the Corporation, would have been, we are 
told, £174, the rate being 6d. per unit. Now, without enter- 
ing at length into the question, the points that will strike 
anyone who knows anything at all about the supply of elec- 
tricity are: the absence of any sums for interest and deprecia- 
tion of the plant, and the handsome salary paid to the engineer 
in charge. It is in the first place hardly to be expected that 
the plant can have been supplied for nothing, so that there 
must surely be something to pay in the way of interest, and 
something to set aside for depreciation; moreover, we have 
always been under the impression that discounts were given at 
Blackpool, which would amount in the present case to 15 
per cent. Hence, we are led to infer that the contractors for 
the plant may have found their recompense in the satisfac- 
tion and gratification of the theatre Directors, and not in the 
more substantial and common form of pounds, shillings and 
pence; and, further, that the Corporation, having suffered 
this knock-down blow, have taken a mean revenge by refusing 
to allow the customary discount. Again, it is to be deplored 
that such a paltry sum should have been allocated to the 
engineer. Why not have left it out altogether, and have 
given the outside public the impression that with this gentle- 
man ‘salary was no object“? 

The publication of these curious figures has, however, served 
a useful, albeit unintentional, purpose in drawing attention to 
the conditions affecting supply in seaside summer resorts. As 
is well known, the maximum load at central stations in such 
districts is reached during the summer months, or at the 
brightest period of. the year, while the minimum is reached 
during the winter, or at the darkest period—an experience the 
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D WIA , = > Р 10, TOWER HILL, E. 
GINS Sz SON е. апа temporary premises during rebuilding, 


Е. WIG 
Telephone No. 3348. 62 & 63, MINORIES, LONDON, E.C. 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
TONTRACTORS TO HER MAJKSTY'S GOVRRNMENT, 


EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 
BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


RIOUS TYPES 22 37225 KEPT 


| ^ FOR UNDERGROU ND ELECTRIC MAINS 
DOULTON & CO., Lambeth, LONDON, S.E. 


WORKS: LAMBETH, LONDON, S.E, DEPOTS: BIRMINGHAM..Granville St. 

— ROWLEY REGIS, STAFFS. — LIVERPOOL .. . Soho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER..Deansgate. 
ST. HELEN’S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS. Rue de Paradis. 
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THE ELECTRICIAN, 


NOVEMBER 6, 1896. 


CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in “THE ELECTRICIAN.” 


The following forms a List of the Leading Firms In the Eleotrioal and Engineering Trades, 
from whom all desoriptions of Eleotrioal and Engineoring Plant, Apparatus, inetru- 


ments, and Aooeesories oan be obtained. 


Advertisers are entitled to entries in this List free of charge according to the size of their Advertisement, di 
particulars of which will be forwarded on application to “ The Publisher.” Bold Type entries or additional matter can be 


the Publisher, 


AGENTS (Electrical). PAGE 


Berend (O.) and Co., Dunedin House Basinghall-avenue, London, E. O.. 
Agents for Messrs, Hartmann and Braun, &o., &. 

Conse and Simon, 52, Queen Victoria-st., London, E. ee... . 
Agents for Constantia Incandescent Lamps, &0. 

Dennis (W. F.) and Oo, 28, Billiter-street, London, E. Co..... ͥ 1 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephone Works. 


Drake and Gorham, 66, Victoria-street. Westminster, London, S.W......... b 
Sole Agents for the Jandus Arc Lamp, 
Espir, F., 8, East India-avenue, London, E.C. ., PE n 


Agent for the Hungarian Incandescent Lamp Company. 

International Electric Company, 55, Redcross-street, London, E. Oo. "> 
Agents for Mix and Genest (Limited), Berlin. 

Levi (J.) & Co., 97, Hatton-garden, London, E. C.. 

Agents for Jules Richard, Paris. 

Pope and Boddy, 26, Pall Mall, Liverpool 00000625 0006020 е » өз 6 9 00 9.9 оо „ 9 
Agents for '* Venloo'' Incandescent Lamps. 

Quicke, C. Е. 73, Finsbury Pavement, London, E. Oe „ 11 
Agent for Messrs. Connolly Bros., and John Turner & Sons. 

Venner and Sillar, 10, Delahay-street, Westminster, London, Bl. .......... 14 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 

Wilhelm and Co. 7183, Wool Exchange, Coleman-street,London,E.O......... 17 


Agents for Hard” Incandescent Lamps, Weinert’s Aro Lamps, and 
Messrs W. Kücke & Co. 


AQCUMULATORS. (See also BATTERIES). 


Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W.. 12 
„PD. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent. — 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C., & Millwall, E. 88 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 

renn . ово обаса воо сей онаа 
Greenwood & Batley, Armley- rd., Leeds; and 16,GreatGeorge-st., Lond., S. W. — 
%. E. S.“ Accumulator Co., 3, Delahay-street, Westminster, London, S. W. 
International Electric Company, 55, Redeross- street, London, E.. 


„„ % % % % % eee 8 


Salmony (H. M.) & Co., 61, Charing Cross- rd., London, W. .............. — 
Siemens Bros. & Co., 12, Queen Anne's-zate, London, S. W.; & Woolwich, Kent. 6 
Tudor Accumulators, 5, Cross-street, Manchester 9 
Turner (J.) and Sons, Denton, near Manche sten 11 
ALTERNATORS. 

Brush ElectricalEngineering Co. 49, Queen Victoria-st.,London, k. CO. 81 
Crompton & Co., Mansion House- buildings, London, E. C., and Chelmsford, 22, 
Easton, Anderson & Goolden, 3, Whitehall-place, London, S. W. Works: 

Erith, Kent 


Electricitats-Actien-Gesellschaft—Conze and Simon (Sole Agents), 52, Queen 
» Victoria-street, London, E. C. 


*9*9*99999992399*9259«9*8*9"W*9s*9^"**^ э е * © ээ = ө ээ Фф э э ө ө ээ өө 


Berend (O.) & Oo., Basingh ill-avenue, London, E.C. OOOO 000900202468202290:98 — 
Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87 
Queen-street, London, E.C., and Branches . z sosacososoaseessse ph P 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
ROR GRO ТОЮДАН, ДАС; . И 8 coerce == 
Elliott Brothers, 101, St. Martin'e-lane, London, W. C00 . 7 
Evershed and Vignoles, Woodfield Works, Harrow-road, London, W 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent.1, 15 


ADDRESSES. 


JULIUS SAX & 00., Ltd., Electrical Engineers and 
ELECTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.C. 

Established 1855. 


Spedialities—Electric Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
Clocks snd Fire Indicators combined, Water Gauges, Billiard Markers, 
‘Electric Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
5 Testing and Telegraph Instruments, Electrical Torpedo 

para tus. 

Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 
| ` control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
Н.М. Home Office. Contractors to Н.М. Post Office and War Office. 
Electric Lighting—Domestio and Publio. Estimates Free on Application, 

Eight Prize Medals awarded. 
Telephone No, Telegraphic Address: Sam London." 


G, WHARTON & DOWN, Ltd., 82a, NEW BOND 
8 ; LONDON, W., Eleetrio Light Engineers and Contractors, 
‘Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, Ошо Lamps, Switches, Electroliers, Brackets, 
Co. Specialities in Primary Batteries for Electric Lighting, Venetian 
Shades and Glass, Carbons, &c. 
abort notice. Estimates free. 


Temporary Lig hting on any scale at 


Additional entries are made at a low charge, 
arranged for with 


AM METERS —Continued. Ten 
Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell, London, E. CO.. 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. CO. 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E. CO...... . 
Richard, Jales, Paris %. ² ве зе өөө 
Salmony (H. M.) & Oo., 61, Charing Oross- rd., London, W. C0. 
Siemens Bros & Co., 12, Queen Anne's-gate, London, 8. W. ;& Woolwich Kent 

ANTI-FOULING COMPOSITIONS. 

Indestructible Paint Company, 27, Cannon-street, London, Е.О. ............ 83 
Kirkaldy ,(J.)and Sons, East London Works, Garford-street,London, . 89 
АКО LAMPS. (See Lamps) 


ASBESTOS. 
United Asbestos Company. Dock House, Billiter-street, London, B. ...... 
Willoox (W. Н.) and Co., 84 and 86, Southwark-street, London es so se 
AUOTIONEERS AND VALUERS (Mechanical). À 
Wheatley Kirk, Prioe, and Goulty, 49 Queen Victoris-street, London, I. C., and 
Manchester.... ооеовооо во оооозо оз ооосооеовезеоовто 6 %% 2 6 %% 19 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8.W....... 18 
“ D.P.” Battery Co.,68, Victoria-st., London, 8. W.; and Old Charlton, Kent. — 
Winchester-st., Lond., E. C.; & Millwall, E 33 


6 %%% „„ „0 ов e % % „ „6% „% % % % ] „e „ „% „%%% „% „ з оов „%% „% „% „% used 2 
General Electric Co., 69 71, 4 88, Queen Victoria-st., London, E. C.; &Salford 98 
"T, E. B.“ Accumulator Co., 8, Delahay-street, Westminster, London, S.W. .. 14 


al og 


Salmony (E: M.) & Co., 61, Charing Cross-rd., London, W... . 
Siemens Bros. & Co., 12, Queen Anne's-gate, London 8. W., & Woolwich, Kent. : 


8 Co., Suffolk-rosd, Sheffield 6625526 „% „%%% 50683090079 
BATTERY JARS. 


Stiff and Sons, London Potteries, Lambeth, London, 8.E........... as es v 
BEARINGS. 

Auto- Machinery Company, Read-street, Coventry (Patent Ball Bearings) — 
BELTING. 

Willooz (W. H.) and Oo., 84 and 86, Southwark-street, London,8.B.......... 3 
BOILERS. 

Clayton & Shattleworth, Linooln ; and 95, Queen Victoria-st., London, Е.О. 9 

Davey, Paxman & Co., Colchester; and 78, Quoen Victoria-st., Loadon, Е.О. 23 


n, Auderson & Goolden, 8, Whitehall-place, London, S.W. Works: 
Erith, Kent *9«€0020250809605600695602«0209090509»5090525920250209800220699 "ecc е 6 % % %% „% „% ео 33 


Mather and Platt, Salford Ironworks, Manchester VADE DN — 
Weeks (J.) and Oo., Ohelsea, London, З.М 
CABLE COVERING MACHINERY. 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 15 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland.......... "o! 
CABLE COMPANIES. 
African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, Е.О. 84 
Anglo-American Telegraph Oo., 36, Old Broad-street, London, E. CO. q 87 
Brasilian Submarine Tel. Co., Winchester House, 50, Old Broad-st., London. 85 
Commercial Cable Co., 258, Broadway, New York, U. S. A. London Office 
55 and 56, Bishopegate-street in,London,E.C ................. esses 86 
Direct United States Oable Co., Winchester House, 50,014 Broad-st., London. 83 
Eastern Telegraph Co., Winchester House, 50, Old Broad-st., London, Б.О... 83 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, E. O. 82 
Eastern & S. African Tel. Oo., Winchester House, 50, Old Broad-st., London, E. O. 84 
Indo-European Telegraph Co., 18, Old Broad -street, London, E. CO. 83 
West African Telegraph Co., Winchester House, 60, Old Broad-st.,London,B.O 84 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 


authentic information on all subjects connected with Engineering enterprise in 
India and the East. 3 


Correspondence invited on any subject which may be of interest to the profession. 
RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEERS DIARY, and postage ):— 


INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly . 40s. 
Published at 137, Canning St., CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, $.W. 


USEFUL HANDBOOKS. 


ЕЗ У Е. B. DAD. 
Price hs. 6d. each, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES), 
THE DYNAMO-TENDERS HANDBOOK. . 
THE BELL-HANGER'S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK, 


"THE ELEOTRICIAN "-PRINTING є PUBLISHING OO., Limited 
1, 2 and 3, Salisbury-courc Fleat-sireet, London ЖО, 


00 00 о0о оов оо оо оо ољ сеооороесааоооо 17 


The 


CABLE SUPPLIES. 


CRUCIBLES, PLUMBA 


ait, SCREWS 
e oV AND 
e «ue 
Ww 1 
STANDARD SCREW 


COMPANY 
au 


nM ALTFAX 
if You Want te Buy, Hire er Sell 


- 

— 

— 
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ENGINES, BOILERS, OR ANY KIND OF;MACHINERY, 


SEND SIX STAMPS FOR 
PHILLIPS 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
st Stock of Miscellaneous Machinery in the 
ingdom, Ready for Prompt Delivery. 


E. S. HINDLEY, 


~ 
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11, Queen Yictoria St., LONDON, and Bourton, DORSET. 


Dynamos and Electric Motors. 


ENGINES. 


High Speed. 
Compound. 
Condensing. 
Horizontal. 

Vertical. 


Classified Index to Electrical Trades— continued. 


Callender’s Cable and Construction Oo., 90, Cannon-street, London, E. C.; 
and Erith Marshes, Kenn esssoeeseo co 
Connolly Brothers, veri Manchester. London Agent: C. F. анс, 
72, Finsbury-pavement, Е.С .......................... 
Elliott Brothers, 101, St. Martin’ s-lane, Charing Cross, London, W.C. 
Felten and Guilleaume—Sole Agents: W. F. Dennis & Co., 28, Billiter-st., B.C 
Fowler- Waring Cables Co., 82, Vitoria ettet London,8.W.; & N. eat. B.C. 
Glover we T.) & Co., Salford , Manchester ; and 89, Victoria-st., London, 8.W. 
Henley's(W. T.)Tel. WorksCo.,27 Martin’s-lane,Lond.,E.C,; and N. Woolwich 
Johnson and Philli 8, 14, Union-ct.,Old Broad-st.,Loadon; & Charlton, Kent1,1 
London Electric Wire Co. Playhouse-vard, Golden-lane „London, E. O. 
Salmony (H. M.) and Co., 61, Charing oss-road, London, W. C. 2 
Siemens Bros. and Co., 13, 9 neen Anno’ Gate, London; and Woolwich, Kent 
Société d'Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 
Telegraph Mannfacturing Co., Helsby, near Warrington ; and 11, Queen 
Victoria-street London, E. C. ‘and Liverpool............ 
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CABLE WAX. 
CAR 


y & Moller, Helferstorfer-strasse 5, Vienna L, Austria ...... 


м8. 
Brash Electrical Engineering Со, 49,Queen Victoria-street, London, R. CO.. 81 
Carbon Syndicate, Glynneath, Glamorgaae ss 17 
General Electrio Co., 69, 71 & 8S, Queen Victoria-st., London, E. C.; & Salford 93 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 115 
Selmony ые М.) and Со. 461, Charing Cross-road, London, W.C. case cv cones 
PT ros. and Co., 13 , Queen Anne’s-gate, London; and Woolwich, Kent 6 


Aa F. and G.), 58-60, Wilson- street, Finsbury, London, R. C0. . 81 
MoGaw and Co., Tork-Toad, Lambeth, London о о 10 


10 


CHEMICALS, 


Boor(G.)and Co.,1 Hec d 9, Artillery-lane Bishopsgate-street Without,E.C. 


Son E) PLA 


1 & Co., Bedford; and 19, Great George- street, London, 8. W. 18 
ET "a ) & Co., Ledsam-street Works, Birmingham ; and 9, oe 

street, London, 8. W. F/ T 18 
Pulsometer Engineering Co., Nine Elms Iron Works, London, &W. .. „ „ „„ = 


Orompton & Co., Mansion F E. C.; and Chelmsford mc 
Doulton and Co., Lambeth, London, S. ............... „ 

шо Co. 33, Victoria-st., Londo S. W.; and N. Woolwich.. % 

4, Union-ct., Old Broad-st.,London ; & Charlton, Kent 1,15 

A оонап an ton Gothe Works, Norwich ..... 5 

Stiff (J.) and Sons. The London Potteries, Lambeth, London, I8. H. 3 

Саро буен Glynneath, Glamorgan . оооосоовоевасзазоовоооо в „етее әзе ә "ewe ee 

Doulton Co., Lambeth Pottery, London, 8.E, 


all- avenue, London, R. O.. 


mith, Manchester; and 94, arin e road London, W. C. 
don, I. C.; & Salford 


Co., 69, 71 & 88, nest Victoria-st. 
Go, бойдо Wor nd, London VV; 
маза 00.281, b WO. Cua. 
Kisstriel Fittings G0, Suffolk-coad, . 


ES vl 


OUT-OUTS.. 


Berend (O.) and Co., Dunedin House, B 
Dorman and 


London, W.O. n 


PAGE | DISINFECTANTS. 
Sanitan Co., Throe Colts Lane BothnalGreen, London, I... 80 


8 | DYNAMO BRUSHES. 


ELKOTRIO GAS LIGHTERS. 


PAGE 


Dickson, James, 48B, Gray's Inn-road, London, b for Я 


DYNAMO MANUFACTURERS. 


. H.), Son and Co., Bedford; and 19, d gib ut dr e London,8.W. 18 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E. C 
Clarke, Chapman and Co.,Ga head-on-Tyne; and 50. Fenchurch.st. nndis. 10 
Crompton & Co. , Mansion House-buildings, London, E. C.; and Chelmsford $9, 20 
Crypto Works Co., 29, Clerkenwell-road, London, | DTE 


Davy Electrical Construction Co. 16, Viotoris-street, ' Westminster, 8.W, .. — 
Easton, Anderson& Goolden, 3, Whitehall-pl London W. Works: Erith, Kent 88 
Electric Construction eos Wolverhampton ; Dashwood House, Old 
Broad-st., London, E. e ̃ — 
Electricitats-Actien-Gesellschaft—Conze and Simon (Sole Agents), id Queen 
Victoria-street, London, E.C. ...... Raus Cd yd = 


Fowler (J.) and Co. , Leeds, and 6, Lombard-street, London. E. 6 
Holmes (J. H.) and Co., Newoastle-on-Tyne and 17, Coleman- -street, E. C. 4 
Jackson (P. R.) and Co., Salford Rolling M Mills, Mancheste 


Johnsonand P lips,14, Union-ct., Old Broad-st. "London ; лса, Kent1,15 
Laurence, Scott and Co., Gothic Works, Norwich... q — 
Mather and Platt, S:lford Ironworks, Manchester VERE Cea rere e — 
Newton Electrical Works, Taunton England T aie a dy 9 
Opera Он, л ано, Clerkenwell, London, Е.С. .............. 2 
Siemens Bros. & Co,.12, Queen Anne's-gate, London, 8. W.; T & Woolwich, Kent 6 
Turner (J.) & Sons, Denton, near Manchester ............... RUN .. 11 
EBONITE AND VULCANITE. 
Harburg India Rubber C.Co., F. Winter,188, London Wall, Wood-st., London 17 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester .......... 
ELECTRIC BELLS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st. London, E. C. &. Salford 18 
Telegraph Manufacturing Co., Helsby, near W. n; 'and 11, Queen 
Victorla-atree treet London, E.C., and Liv erpoo 2 % 6 „ 66 6% „% %%ͤꝗ66 6% %%ꝗ7“ĩ о 6 eee 00 ME] 1 
Universa! Electrical Fittings Co., Suffolk-road, Sheffield .................... 18 


Western Electric Co., 79, Coleman-street, Lon / аав 3 


General Electric Oo., 69 & 71, Queen Victoria-st London, E. O; &Salferd.... 23 


anch dp LIGHT CONTRACTORS, 


Belliss (G. E.) & 594 Ledsam-street Works, Birmingham ; and 9, Victoria- 
street: Toads ч 18 
репер Electrical Eng. Co. 42, Queen Victoria-street, London, E.C. 81 
n & Co., Mansion House-buildings, London, E. O.; and Chelmsford 3?, 27 

t, W Westminste E 

88 


a e . ee 


Da ectrica] Construction Co., 15, Victoria. stree 

Der and Gorham, 66, Victoria-street, London, 8. 

Easton, Anderson and Goolden, 8, Whitehall-piace 

Electric Construction 855 V ; 
Broad-st., London, Go. 


London, B. W. РРА 
рвав тоза House ом і 


and 


Rolling , Manchester 
Laie 014 Broad-st. Lond., C. A Chariton, Kentl,15: 
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Classified Indox to Electrical Trades—consinued. 
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ELEOTRIO LIGHT OONTRAOTORS —Continued. 
Lairig, Wharton and Down, 82a, New Bond-street, London, W.. 


Laurence, Scott and Co., Gothic Works. Norwich ....... e m= 
Mather aud Platt, Salford Ironworks, Manshester ............... eee — 
Sax (Julius) and Go., Ri ount-street, Store-street, London, W.C.......... . 24 
Siemens Bros. & Co., 12, Queen Anne's-gate, London,S. W.; & Woolwich, Kent о 
Turner (J.) & Sons, Denton, near Manchester ........ Suave a Cua E оаа. Rh 
ELECTRIC MINE EXPLODERS. 
Siemens Bros. & Co., 12, Queen Anne's-gate London,8.W.; & Woolwich,Kent 6 
ELECTRIC MINING MACHINERY. 
Easton, Anderson & Goolden SW e London,S.W. Works: Frith, Kent 88 
Jackson (Р. R.) and Co., Salford Rolling Mills, Manchester — 
ELEC rRIC TRAMWAY SUPPLIES. 
Anderson, А. and J. M., 83, Victoria-street, Westminster, London. S. W. . 18 
ENGINEERS and CONTRACTORS 
B slliss (G. Ad Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 
London, $, 2 66 %%% %%% %%% „% 9 ocaso’ e % % „% %% „%% „%%% „ „%„%„%„ „„ „„ „„ 2 62 6 „ 6 „ 0 % „ „„ ео 18 
Brush Electrical Engineering Co., 49, Queen Victoria- street, London, Е.С. .. 81 
Chamberlain and Hookham, New Bartholomew- street, Birmingham ........ 14 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W... . . 12 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch-st., London, E. O. 10 
Connolly Brothers, Blackley, Manchester. Agent: C. F. Quicke, 72, Finsbury- 
pavement, London, E. CO. Véd ce eve ——— 33333300 a. = 
Crompton & Co., Mansion House-buildings, London, E.C., and Chelmsford. 23,27 
. Davy Electrical Construction Company, 15, Victoria-st., W ,8W.. — 
rake and Gorham, 66, Victoris-street. London, S.W. .................. . 5 
iston, Anderson and Goolden, 8, Whitehall-place, London, S. W. Works: © 
Nm co TE s WERE ER ———— 5333 А 
Е ectric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E. 29252 "0969 66969646 „„6„„6„% 6 6 „ 6 % %%% 200800 
Electrical Power Stor. Oo., 4, Gt. Winchester-st., London, E. C.; & Millwall, E. 
Fowler (J.) and Co., Leeds, and 6, Lombard - street, London, E. COO. à 
~ Greenwood and Batley, Armley-rd, Leeds; & 16, Gt. George-st, London, 8. W. 


Johnson & Phillips, 14, Union-ct, Old Broad-st, London, E.C; & Chariton, Kent.1, 


Laing, Wharton and Down 
Laurence, Scott and Co., Gothic Works, Norwich ................... e.c eene 
Mather and Platt, Salford Ironworks, Manchester % 
Mavor and Coulson, 47, King-street, Bridgeton, Glasgow ............ 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. ...... 
Rigg, J. H., 48, Skinner-lano, Leeds ............ J —8 s 
Pulsometer 1118 Co., Nine Elms Iron Works, London, S. ....... n 
Bax (Julius) and Co. ,Ri unt-street, Store-street, Londen, W.O........ «x 
Siemens Bros. & Co., 12, Queen Aune's-gate London S. W.; 4 Woolwich, Kent 
Westinghouse Electric Co., 82, Victoria-stroet, Westminster, London, 8.W... 
ENGINE PACKING. 
Willoox (W. H.) and Oo., 84-86, Southwark-street, London, 8. .. 2... ~e =» a 
=й ME Asbestos Company, Dock House, Billiter-street, London, E. O.. 
allen (W. H. Son, and Oo., Bedford; & 19, Gt. George-street, London, 8. W.. 


Belliss (9. E Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st 
on on . LJ *€9*606*9*090060980€6€9$20909205€90909289090979508990900909*09*«206895902942925 ee ee ee 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, Е.С... 


Clayton & Shuttleworth, Linooln ; and 95, Queen 3 рес 


Е.С. 
Erith, Kent. TO . e . 


Hindley, E. 8., 11, Queen ушопа лы Lon ion, Е.С.; and Bourton, Dorset 


wich; and 9, Gracechurch-st., London, E. O. 
incoln, and 79, Queen Victoria-st., E.C. .... 


Naumann, P., 71, Pentonville-road, London, N. ....... 
EXPANSION SHEETING AND RINGS. 
ai понед Asbestos Company, Dock House, Billiter-street London, Б.О ...... 


Sal ol il Ral 78-13 


So 


28 


Delaware Hard Fibre Company, 15. Long-lane, London, E. 0. Ʒ „ 81 

Moseley (D,) and Sons, Chapel Field Works, Ardwick, Manchester......... — 

Mosses and Mitchell.68-71 Ohiswell-street London, H. O0 . 16 
FITTINGS FOR ELEOTRIO LIGHT. 

Benham and Froud, 40-42, Chandos-street, Strand, London, W.C............ 4 

Crompton & Oo., Mansion House-buildings, London, E.C., and Ch ord 22,97 

Dorman and Smi 25 


th, Salford, Manchester ; and London and Glasgow........ 
United Electric Light Company, Ediswan Buildings 


Evored and Co., 27-85, Drury-lane, London, 
Johnson & Phillips, 14, Union-ct., Old Broad-st. 
aing, Wharton and Down, 824, г Í 
Lundberg, A. P., Bradbury-street, Kingsland, London, N. EE 


n; and 11, Queen 


ria-st., London, E.C irasa anande 
Universal Electrical Fittings Co., Suffolk-road, Sheffield .................. 
Western Electric Co., 89, Coleman-street London, Е.С, @eeeeseosenecesese оо 22 
FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. E.C. .... 
Bonnella am D.) & 3on, 58 Mortimer-streus, London, ùͥy . 
Hicks, J. J., 8, 9 and 10, Hatton-garden, London, Е.О 
FOR di Nas. 
aca (C.) and Co., 90, Cannon-street, London E.C.. *»*9500606*923090092*90099 


Laurence, Scott and Co.,Gothio Works, Norwich s =» as as =o ae as ~s = as wo es oo 
GAS LIGHTERS (ELEOTRIC . 

General Electric Co., 69, 71 & 88, Queen Viotoria- st., London, E. C.; & Salford 
GLOBES AND SHADES. 


Dorman and Smith, Manchester; and London and Glasgow ................. 


Drake and Gorham, 66, Victoria-street, London, 8.W. ............ 
Evered and Co., 27-85, Drury-lane, London, W.C., and Birm 


ham 


Johnsonand Phillips, 14, Union-ct., Old Broad-st London; & Chariton, Kent 1 


HYDROMETERS. 
Hicks, James J., 8,9 & 10, Hatton-garden, London, E. 0000 
IVSULATING MATERIAL. 
Bayley & RENTAR en 111 AE VENUS RR RATE 
ullers Limited. » Queen-st., London, E. O.; and Hanley and Tipton 
Delaware Hard Fibre Co., 15, Long-lane, London, R. C EXE VE da Va es p p 
Mayer and Moller, Helferstorferstrasse 6, Vienna I., Austria ............. Б 
Moseley (D.) and Sons, Ch apel Field Works, Ardwick, Manchester 
өц, 


Masses and Mito 71, Chiswell-street, London, E. CO = uS = = = 
[ROM STAMPINGS. 


Jennings C.) and Co., 90, Cannon-3treet, London, E. C. „„ 


15 
8 


arburg India Rubber C. Co., ? Winter 188, London Wall, Wood-st', Е.С... 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Mano x TE LIT 
INSTRUMENTS. 
Berend (O.) and Co., Dunedin House, Basinghall-avenue,London, E.C, .... 
Chamberlain and Hookham, New Bartholomew-street, B ham 


irming 
Crompton and Co., Mansion House-buildings, London, E. C.; & Chelmsford 0 


Elliot Brothers, 101, St. Martin's-lane, London, W. C 
Evered and Co., 27-85, Drury-lane. London, W. C.; and B 
Evershed & Vignoles, Woodfield Works, Harrow-rd., London, 
Hicks, James J., 8,9 & 10, Hatton-garden, London, Е.С. sh 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E.C. ........ 


оосоососеве • и 


*"»*.02250(6006006* 929268 i Btore-street, London, W... 
Siemens Bros. and Co., 18, Queen Anne's-gate, London; and Woolwich, Kent 


Bullers, Limited, 82 & 33, Queen-st., London, E. C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, 8.E. ......... e 
Evered and Co., 27-85, Лапе, London, W. C.; and B ham 
Henley's (W. T.) Tel. Works 7, Martin  Cannon-st., Lon 
Johnson & P 
Siemens Bros. & Co., 13, Queen Anne's-gate, London; and Woolwich, Kent. 
Вит (J.) and £ Sons, London Potteries, Lambeth, London, 8. W. 11 11. uses 
elegrap anufacturing Co., Helsby, near Warrington; an А een 
ä London, E. O. and Liverpool Err 
Berend (O.) and Oo., Dunedin House, Basinghall-a venue, London, Е.О. .... 
Brush Electrica} eering Co.. 49, Queen Victoria-street, London, E.C. .. 
Conse and Simon, 53, Queen Victoria-street, London, Е.С. 
Crompton and Co., Mansion House-bull 
Crystal Electric Lamp Oo., St. Stephen's Chambers, Lon ion, Е.О. .........-. 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, 8. W, 
Dorman and Smith, Manchester; and London and Glasgow ................ 
Drake and Gorham, 66, led Electric Light Ga NFC 
Edison and Swan United Electric ht Co., 
-street, E. C.; and Branch 
Electric Constraction Com 


Electrical Company, 122 and 114, Charing Crogs-road, Lon don, W. CCC. 
Gabriel and Angenault, 84, Victoria-street, London, 8.W. .............. r 
General Electric Co., 60, 714 88, Queen Victoria-st., London, E.C: ; & Salford 
Qoossen's XE). Pope and Co., Venioo, Holland — British Agents: Pope and 
Boddy, U all all, Liverpool 6 6 %%% „„ „ „6 6 „6 0 [ENT (KEEKEEKE) (ERKE е 2 „ 6 6% %% „ ö ө . 

" пч , l Lamp Co.—Sole Agents, Wilhelm and Co., Wool 
e n on, е . LE EE EERE] e 6e ¶,i ee eee e e „eee оо „„ „ „% 6% %% 6% „% „„ 6% „„ „% „% „„ 6 6 оо 

Ho! mes (7. H.) and Co., Newoastle-on-Tyne; & 17, Coleman“ ct., London, Е.С. 
Hungarian Incandescent Lamp Co. —801e Agent, Fernand Eapir, 8, East India- 
avenue, London, E. C. АРУУ 
International Electric Co., 55, Redcro 


N. Woolwich 


Weinert, K., Admiralstrasse 18d, Beriin.—Sole Agents, Wilhelm and Co., 
132 оо O e, +® ао ee оо ог 
western Electric Co. (Aro), 79, Coleman- street, London, E. 0. ane 
Zurich Incandescent Lamp Co., 47, Victoria-street, London, B. .......... 
LAM PHOLDERS. | 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 


LEAD MACHINERY. 
Wilson (J.) and Son, Valcan Works, Johnstone, Scotland 
LIGHTNING CONDUCTORS. 


000500 090009025 909090 0 е 008 


m 14, Union-ct., Old Broad-st., London; & Óharlton, Kent 1, 
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14 


& Chariton, Kent 1,15 


18 


81 am 


па tam | 
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dings, London, E.C. ; & Chelmsford 2197 


eU lw 


«e Ball I 


al 


81 


Johnson & Phillipe, oy union cs. Old Broad-st., London ; & Chariton, Kent, ne 


Sax (Julius) and Co., Ridgmount-street, Store-street, London, W. 
LUBRICANTS. 

Reliance Lubrica Oil Co., 19 & 31, Water-1n., Gt. Tower-st., London, Е.С. 

Willcox (W. Н.) and Co., 84-86, Southwark-street, London, 8. H. invade” aaa 
MANUFACTURING ELECTRICIANS. 

Allsop F. C., 97, Queen Victoria-street, London, E. oo . А 

Dorman and Smith, Salford, Manchester; and London and Glasgow.. 


G.. eseo oes 


Henley’s 
Jackson (Р 


А Бава Co., Salford Rolling Mills, Manchester 
Johnson & P ps, 14, U 


nion-ot. ‚Т Broad-st., London ; 


elsby, near 

:  Victoria-street, London, E. G.; and Liverpool 

MIOROPHONES. 

Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, Londo 2, W. C.; and Coventry, England.............. 
General Electric Co.,69,71 & 53, Queen Victoria-street, London, B.C.; & Balfor i 
International Electric Company, 65, Red Cross - street, London, E. C. ИРЕР 
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18 
24 
6 


1 


Easton, Anderson & Goolden,8, Whitehall-pl.,London,8.W. Works: Erith,Kent 33 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. ...... cess ccccccccccncccsssccesccesecsccee oo = 
Electricitate-Actien-Gesellschaft—Conze and Simon (Sole Agents), 5 
Queen Victoria-street, London, H. C. e — 
Greenwood and Batley, Armley-road, Leeds; and 16, Gt. George-st., London — 
Holmes (J. H.) & Co., Newcastle-on- e; 4 17, Coleman-st., ondon, E.C. 4 
Jackson (P. B.) and Co., Salford rolling Mills, Manchester ‚.... =з 
Johnson & P ps, 14, Union. ct., Old Broad-st., London; & Charlton, Kent 1,15 
Laurence, Scott and Co., Gothic Works, Norwich ......... €— Á—M— 
Mather and Platt, Salford Ігор works, Мапоһезфег.......................... — 
Newton Electrical Works, Taunton, England S e E А 
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CROMPTON ARC LAMPS 


EDINBURGH. 


MMP PL PPL ALS r e e . e > waa aD 5 a a a a a әәә ә». 
7 ` м - " e 


MADE AT CHELMSFORD, ENGLAND, UNDER CROMPTON-POCHIN PATENTS, 


CROMPTON & CO., Ltd., 
ARC WORKS, CHELMSFORD. 
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Liberal Discounts to the Trade. 
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Classified Index te Electrical Trades.—Continued. 


MÀ eot E 
Chamberlain and H am, New Bartholomew-street, Birmingham ........ 


PAOR 


Johnson and Phillips, 14, Union-ot., Old Broad- st London; &C lt l; Eent Lis 


Laurence. Scott and Co., Gothia Works, Norwich... . .............. 
Westinghouse Electric Co., 32, Victoria-street, Westminster, London, 8. W. 


‘MICA, 
. A Wiggins(F.) and Sons,10, Tower-hill. and 63 and 68, Minories, London, E С. 


NON-CONDUOCTING COMPOSITION. 
United Asbestos Co., Dook House, Billiter-street London, E. C. 2 6 %% „„ % 00 ое 


NON-MAGNETISABLE WATCHES. 
Smith (S. Jand Son, 9, Strand, London, W. C. «9009.029290023090000909250020990 


OIL FILTERS. ` 
Wells (А. C.) & Co., 93, Midland-road, St. Pancras, Loadon; and Manchester 


FAIN Hes Жо: 
ctible Paint Co., 27, Cannon-street, London, E. CCCC0C0OC0OOo0. 
e AGENTS. 


рп. C.), 70, Chancery-lane, London, W.C. . ———ÁÓ— 
Lorrain (J. G.), Norfolk House, Nortolk-street, Strand, WO, музы зен: 
PORCELAIN. 


Ballers Limited, 82 & 33, Qaeen-st., London, E.C.; and Hanley and Tipton 


POROUS CELLS. | 
Epstein Elec. Accumulator Co., Victoria Mansions, 28, Victoria-street, 


Westminster, London, B. WMW „ 
Stift (J.) and Sens, London Potteries, Lambeth, "London, 8. N 

PUMPS. 
Allen, Son and Co., Bedford; and 19, Great Geo » London, 8.W..... 
Bellis (G. E.) & Co., Ledsam-et. Works, Birmingham ; and 9, Victoria-si,, 
ndon, 53. WůꝗMMͥWm 4444 ое те 


Easton. Anderson & Goolden.8, Whitehall- pl. London,. W. Works: ie Kent 

Jackson (P. R.) and Co., Salford Rolling ills, Manchester 
SAND BLAST APPARATUS. 

Tilgh man’ 8 Patent Sand Blast Co., Sheffield eeeeoeosvecec onan ee 94 то оо ов ооевооеоо 
SOREW THREAD. i 

Bros., 88, Hampshire-street, Wee аа London, N. w. 8 

SCREWS, TERMINALS, a0. Us ne 

Automatic Standard Sorew Co., Halifax ШУУГ ЛК УУС 

Armstrong, Stavens & Son, Whittall-streot. Birmingham. FCC 

Kandt (J.) & Co., 19, Shaftesbury- avenue, London, W. . 

Lehmann Bros. ‚ 88, Hampshire-street, Torria20-avenue, London, N. We ads 
SH UNT-BOXES. 

Paul, R. W., 44, Hatton-garden, and Great Saffron hill, London, E.C .... 
SOCKETS. 

Electrical Company, 122 and 124, Charinz Cross-road, L-n lon W. C. 

General Electric Co., 69,71 & 83 Queen Viotoria-st.,London, E.C.; & ‘Salfora 

Lundberg, A. P. , Bradbury-street, Kingsland, Londo don. N. еоооовеоооовсе во ое 


STEEL WHEELS. te 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 
STEEL AND IRON FOUNDERS. Ut € 


Jackson (P. R) and Co., Salford Rolling Mills, Manchester 
STONEWARE AND POROELAIN. 

Doulton and Co., Lambeth, London, 8.E. ...... TT PES 

Stiff (J.) and Sous, London Pottery, Lambeth, London, 8. . . 
STORAGE BATTERIES. (See ACCUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 

троха, Malot "Um m 114, оошо, . E. CO. 

estra nt Co., 27 non-stree ndon, 

Johnson & Phillips, 14, Union-ot., Old Broad. ab., Lo т 
SURFACE e 

ване (9 E bd Co., Ledsam-st. Works, Birmingham; and 9, Victoria-et, 

‚8. % % „%%% „% „% e „„ „% „% %%% „%%% „%% „% %% „%% %% оо ое „% % „ „%% „%%% %%% %%% „ % „%%% %%% овоз „„ „%F » 0% 

SWITCHES AND SWITCHBOARDS. 

Berend (O.) and Co., Dunedin House, Lee eer London, Е.С... 


80 


83 


83 
-st., London; & Charlton, Kentl, 15 


18 


Crompton and Co. , Mansion House-buildings, E.C.; and Chelmsford .... 223,27 
5 


Dorman and Smith, Salford, Manchester; and London and Glasgow...... 
Drake and Gorham, 68 Victoria-street, London, СА РРР caress, эз 


Easton, Anderson & Go iden, 3. W hitehall-pl., London, S. W. Works: Erith, Kent gà 


Electric Construction Co., Wolverh to 
p Brond-st,. London, a Со, Wolverhampton ; and Dashwood House, 04 
vered an 27-35, Drury-lane, London, W.C.; and Birmingham...... 
General Electrio Со.63, ns 85, Queen Vlotoris st. Lo 
8 ew e-upon- ө; & 17, Coleman-st, London, E. 
Jackson (P. R.) and Go., Salford Koll Мм Mills, Manchester 5 Sura us `: a 


ndon, E. 0s & Salford 23 


4 


Johnson & Phillips, 14, Union-ct., Old ros st., London; & Charlton, Kent 1, 15 


Laurence Scott and and Co., чоно k N wi h огтоос €90989606*4250909025090 о о 
Lundberg, A. P., Bradbu . Kingsland, London, N 35 КӨ 
Nalder Bros. and Со., 16, a Lina erase. lecker Д L London, E. C. 
3 Bros, & о, 12, Queen Anne’ s-gate, гомо, nb 3 & Woolwich. 


TAPE. 
Connolly Bros. Blackley, Manchester. onion Agent: C. F. 
Finsbury- pa voment, Eb. b ape чан 
Victoria Rabber Company, Edinburgh award dv n 
Vi Consolidated Teleph 
nso elephone Construction and Manufacturin „ 18d- 
Shaftesbury- “avenue, „лоп, W.C.; and Coventr „Bogan 09 : = iis 
General Electric Co., 69,71 & сото Victoria-st., London, E.C.; & Salford 
Telegraph Manufacturing Co a Hes by, near Warrington, and 11, Queen 
Victoria-street, London, E d.; and iverpool . e S id 
Western Electrio Co., 79, Coleman-street London, E. % 


1 
2 


TELEPHONE APPARATUS. PAGS 
Consolidated Telephone Construction and Manufacturing Co., 186-188, ' 
Shaftesbury-avenne, London, W. C.; and Coventry, England ,.... ...... 


TELEGRAPH ENGINEERS. 
Elliett Broth 101, St. Martin’s-lane, Charing Cross, London, W. C.. 7 
Henley’ Саа T. Telex. Works Co., 27, Martin's-lane, London, & N.Woolwich 1 
Johnson & Phill [м 14, Union-ct., "Old Broad-st., London; &Charlton, Kent 1 15 
Sax (Julius) ane Cos Ridgmountetreot, Store-steet, London, WS. 
Siemens Bros. & 2 ee Aune’s Gate, Lo on, S. W. а & Woolwich 
Telegraph Macntacturtug Helsby, near arrington, and 11, Queen · 
Victoria-street London, EG and iverpool v.9900900900099090968090606606002902079 1 
THERMOMETERS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E. O. eeesesespeeeecan eon оо 8 е 


TOOLS. 
Kücke Wi and Co., Elberfeld, Germany—Sole Agente: Wilhelm and 
Co., 132, W ool Exchange, London, B. G...... .. 2 % eee „e „„ „ „„ „„ „„ 17 


TRANSFORMERS. 
Brash Electrical Engineering Co. 49, Queen one London, E.C. 01 | 
Crompton & Co., Mansion ing Оо. 49, Qa London, E.C.; & Ch eimstord. 22,27 
Easton, Anderson & Goolden, 3, Whitehall-pl., London, S. W. Works: Krith, Kent 18 
Electric Construction Co., Wolverhampton, and Dashwood House, Old 

Broad-st., London, R. (Coo — 

Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,15 
Jackson (P. R.) and Co., Salford nti ues bas Manchester .... 4 as. — 
Laurence, Soott and Co., Gothic Works, Norwich ........................ — 
Siemens Bros & Co., 12. Queen's Anne's-gate, London, 8. W.; & ооо 6 
Westinghouse Electric Co., 32, Victoria-street, Westmi ster, London, 8. W.... 30 


TRANSMITTERS. 
Consolidated Telephone Construction and e Co., 186-188, 
Shaftesbury-avenue, London, W. O.; and Coventry, England ............ 40 
Electric Construction Co., Wolverhampton; and Dashwood House, 014 
Broad-st , London, E. oO. +.» е ооо еен о. — 
General Electric Co. „69-71, Queen Victoria-st., London E. C.; and Salford 28 
TRAVELLING CRANES. 
Easton, Anderson & Goolden,$,Whitehall-pL,London,S. W. Works: Erith,Kent 38 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E.C.. €€969*.0000€98»09080090800060908909009000909€9002€9 eeeoeeecueeegeesnea — 


TURBINE MAKERS. 

Gilbert Gilkes and Co., Ke ndal. 02029 » 0 осоооооооооовоо оооозооосовсоеоз оь eee @Oaneee == 

Howes, З., 64, Mark-lane, London, E.C. €09e69290*9029000090000090€500002000980000 4 
TYPEWRITERS 

Typewriter Co., 13 and 14, Queen Victorla-street, London, Е.С. ............ e 
TURNERS (Ivory and Hard Wood). 

Bonnella and Son, 58. Mortimer-st., W.; and 42-43, Kirby-st. London, E. C. 2 
UNDERGROUND MAINS. 

Callender’s Cable and Construction Co., 90, Cannon-street, London; Erith 

Pte e x әз зо rT eT 8 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton, Kentl1,15 


VACUUM TUBES. 


Bonaelle (H. D) and Son, 58, Mortimer-street, London, ч CCC 
Hicks J. J., 8, 9 and 10, Hatton garden, London, E. C. CCC 
VENTILATIN 


NO. 

Belliss (G. E.) & Co, Ledsam-street Works, Birmingham; aud 9, Victoria- 
street, London, 8. W. 33%; VTV 8 18 

Blackman Ventilating Company, 68, Fore vireot, London, К.С... 


Matthews & Yates, Swinton, Manchester CCC . 80 
VOLTMETERS. 
Crompton & Co.,|Mansion House-buildings, wontons E.C.; & Chelmsford. 22, y. 
Drake and Gorham, 66, Victoria-street, London, S.W. ............. 
Electric Construction "Qo. ., Wolverhampton; and Dash wood House, old 
Broad- st., London, E.C €50690e002*9095006050099*90009020»599*0*909»26099809€69 2992 22 6 0 „ „ о — 
Elliott Brothers, 101, St. Martin's-lene, London, / ˙ *» oeie e 
Evershed and Vignoles, Woodfield Works. Harrow-rd., в РТУ — 
Johnson & Phillips, 14, Union-ct., Old Broad.st., London; & Charlton, Kent 1,15 
Walder Bros, and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. .... 18 
Paul, R. W., 44, Hatton- garden, and Great Saffron-hill, London, E.C. sera 13 
Pitkin, J., 56, Red Lion-street, Clerkenwell, E.C. ................. — 1. 
Richard, J ales, ll аа PEN A UR WV c V V wes vives 8 
Salmony H. M.) and Co. 81. Charing Cross- road, London ,W.C. ......... — 
Siemens Bros. & Co., 12, Queen’ s Anne’ PEOR London, 8. E * Woolwich 6б 
White, James 16-20, Cambridge-atreet 5 6 „ „„ „ „ „„ ve 6 66% %% % % „%% ое b 
VULCANITE. 


Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, E.C. 17 
' Moseley D.) and Sons, Chapel Field Works, Ardwick, Manchester — 
WIRE BARS. 
Liverpool Silver and Copper Company, 5, Fenwick-street, Liverpool. „ = 
WIRE (Covored and Uncovered). 
Connolly Brothers, Blackle oy &. ‚ Manchester—Agent: О. F. Quicke, 72, Fins- 
bury-pavement, “Londo don, Е.С. , ß 8 
Keenan Guilleaume—Sole icu W. F. Dennis and со, 38, Billiter-st., i 
ndon .... 
Fowler-Waring Cables Co., 32, Victoria-st., London. 8, W.; & N. “Woolwich 8 
Glover (W. T.) and Co., Salford, Manchester ; and 39, Violoria-st., London 10 
Henley's Put Tel "Works Co. 21, Martin' nene London, &N.Woolwich 1 
Johnson ps, 14, Union-ct., oid Broad-st., London; & Chariton, Kent 1,15 
London Electric Wire Co., Playhouse-yard, Go den-lane, London, E.C. .. 
Salmony (H. M.) aud Co., 61, Charing Cross-road, London, W.C. ............ 
Siemens Bros. & Co., 12, "Queen Anne's-gate te, Lond on, S. W.; and Woolwich 
Smith (F.) and Jo., Caledonian Works, Найдах ...... .................... 
Telegraph Ма nufacturing Co., Helaby, near Warrington; sad 11, Queen 
Victoria-street, London, E.C.; and Liver Шаан VVV 
Western Electric Co., 79, Coleman-street, ndon, E C. 6 6 6 „„ „ % „%%% „%% 666 оз 
WIRE-COVERING MACHINES. 
Johnson & Phillips, 14, Union-ot. Old Broad-st.,London; & Chariton, Kent 1,15 
h RING. 
Mavor and Coulson, 47, King-street, Bridgeton, GlasgoaoÿQ,¶.; — 


Price IS., post freels.3d. Annual Subscription, 128. Gd. post free, abroad 14s. 


n THE ENGINEERING MAGAZINE?” 


An American Monthly Periodical, having-an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 


CONTENTS OF THE NOVEMBER ISSUE (No. 2, Vol. XII.). 
THE INDUSTRIAL EFFECTS OF FINANCIAL ISOLATION pe G. McPherson. 


THREE PHASES OF AMERICAN RAILROAD DEVELOPMEN G. Prout. 


THE CANTILEVER AS APPLIED TO BUILDING CONSTRUCTION — John 


Beverley Robinson. 
THE USE OF EL&CTRIC POWER IN SMALL UNI T3-- William Elmer, 


THE IMPORTANCE AND ECONOMY OF PAVEMENT OUNSTE CFION— 


8. Whinery. 


THE ECONOMY OF THÉ MODERN ENGINE БООМ Н. M. Chance. 
GAS versus ELECTRICICY FOR POWER-TBANSMISSION—N. W. Perry. 
SIX BXAMPLES OF SUCCESSFUL SHOP MANAGEMENT—Henry Roland. 
INVE TOR 10105 D DESIGN AS RELATED TO MECHANICAL PROGKESS— 
Redfie 
Tum ABE OF A STANDARD IN BATTLE-SHIP DESIGN- Ridgely 


European Agent: GEO. TUCKER, Pablisher, “ THE ELECTRICIAN » PRINTING & PUBLISHING co., Ltd. 
SALISBURY COURT, FLEET STREET, Lol bor, E.G. 
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very opposite to that generally prevailing. Nor is this to be 
wondered at when the circumstances are taken into con- 
sideration. The majority of the inhabitants of seaside towns 
іо a large extent “live upon visitors," and these are only 
forthcoming during three or four months out of the twelve. 
After the busy period is over, and the visitors have departed, 
the aborigines are obliged, in the interests of economy, to 
shut off their supply of electricity, or to use it very sparingly, 
until the season comes round again. Again, the places of 
entertainment are nearly all closed during the winter months. 

Under the most favourable conditions, then, we find that the 
manager of an electric supply station so situated cannot hope 
to have his plant fully or even partially employed for more 
than a small fraction of the year. And yet no sooner is an 
electric supply available in such places than there is a rush 
for current. About Easter the applications literally pour in, 
necessitating both rapid connection and, in many cases, hastily- 
considered schemes of distribution. And it is impossible for these 
applications to be ignored, providing the applicant is within 
the compulsory area," and submits to the legal stipulations. 
Nor is this question of demand the only one. There are the ques- 
tions of staff and of machinery and of mains. In the matter of 
the staff, it is, of course, perfectly clear that no works, what- 
ever their conditions may be, can be successful unless they 
have both an efficient and an adequate staff; and a staff of this 
kind cannot be got together at a week’s notice to meet the 
summer demand. Consequently, although there is no occasion 
—except when extensions are being carried out—for the same 
staff to be employed in the winter as in the summer; yet the 
fact remains that it must be maintained at full strength. As 
to the machinery, when it is considered that for about a fort- 
night, at the extreme height of the season, the demand exceeds 
the capacity of the plant, it must be obvious that only the best 
machinery can be made use of. As bearing more directly upon 
this diffculty we may point to one such station where some 
600 kilowatts are laid down, and where not fewer than 680 
are required for about a fortnight, but where not more than 
300 of these kilowatts are ever called for during nine months 
_ of the year, thus leaving half the plant lying absolutely idle 
for the remaining period, The question, also, of distributing 
mains is not the least difficult one to handle. In districts 
such as those under notice the compulsory area” is rarely 
compact; generally, it is rather straggling in its formation, 
and even with the greatest care and ingenuity the sums spent 
on mains are apt to be abnormal. 

Such are some of the adverse conditions affecting electric 
supply in seaside places, and it is gratifying to observe 
that, with all these drawbacks, not a few of the seaside stations 
show good results. There are, however, some which come 
out badly; and naturally it is these which the opponents 
of electricity seize upon as arguments against the erection of 
electric lighting works in their particular neighbourhood, 
which is usually totally differently situated. Special con- 
ditions merit special treatment. Not only should the plant 
at a seaside resort be most judiciously selected, but the engi- 
neer in charge should make it work to its utmost capacity. 
Just at the present moment much ingenuity is being exercised 
upon the devising of methods of charging which shall bear 
unmistakably the impress of the deep originality of their respec- 
tive authors, and result in as close an approach to perfect poetic 
Justice as can be hoped for here below. Nowhere would an 
engineer be better justified in spending time and trouble upon 
the tariff question than in the case of a seaside town full to 
overflowing for the so-called summer months, and deserted by 
all save a few sturdy natives during the long-drawn- out agony 

of “а good old English winter.“ 


THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 
(Concluded from page 788, Vol. XXXVII.) 


We will now describe the construction of the indicators, or, 
to use a more accurate term, the relays," and then trace out 
what happens when a fault occurs at a point in the cable 
network. 

The coil C of the relay is wound of wire of high resistance 
and of such length that the working station pressure cannot 
send enough current through it to overheat it in a few seconds. 
If it is found that this would make the coil too bulky, the 


same condition is fulfilled by winding part of this wire into 


an inactive resistance coil in series with the working coil. 
This latter expedient has the additional advantage that the 
inactive coil can be wound non-inductively, so that the spark- 
ing, when contact is broken (as hereafter explained), is not so 
great as when all the wire is on the indicator coil itself. The 
test wire is connected to the coil through the links L and H 
(Fig. 61). When a current flows through the coil the hammer 
h on the link H is attracted towards the iron core of the coil. 
The link L falls back, and the contact being thus broken, the 
link Н is allowed to drop to the position H'. On His a small 
ebonite button e, which now presses against the bell push P 
and holds it down, thereby closing a local bell circuit. A flap 
of metal is fixed to H, so that, on hearing the bell, the elec- 
trician in charge can see at a glance which indicator has been 
in action. For alternating-current (low-pressure) systems the 
construction of the relay could be slightly modified. 

Returning now to Fig. 60. Under normal conditions it is 
seen that each feeding point is connected through its test- 
wire and relay and the switch S, which is in its normal posi- 
tion 1, to the corresponding test- -wire bus bar. The test 
wires to points on the negative mains run inside the positive 
mains, and vice versa. Thus the voltmeter V, shows the mean 
pressure at the feeding points, and as that i is the pressure by 
which the station-pressure should be regulated, this instru- 
ment should be on the main switchboard. It must here be 
pointed out that the voltmeter has a considerable resistance 
in series with it, viz., the resistance of two indicators (and the 
non-inductive coils in series with them, if such be used). The 
value of this resistance must be notified to the ma ers in 
ordering the voltmeter, else the latter wil always give too 
low a reading. It must also be remembered in the construc- 
tion of the relay coils, that all must have the same resistance. 
This resistance being great compared with that of the test- 
wires, the difference in the length of these does not affect the 
voltmeter reading. 

Suppose a fault occurs in the cable+A as before. This 
causes contact between + А and its test- wire — a, and во a short- 
circuit is produced—from the+’bus bar, through + А to the 
fault, then through — a to the feeding point, and straight back 
to the — 'bus bar. The current through this short circuit 
immediately melts the fuse d, which connected — a with the 
junction of the — cables at the feeding point, and then the 
current takes the course :—from the + bus bar, through + A 
to the fault, back through —a and the coil I, to the - test 
wire 'bus bar; then dividing itself through all the other relay 
coils I, І,, &c., and through the corresponding test wires it 
reaches the — main at the feeding points. I, is in this case 
the only relay through which the whole current has passed. 
This relay acts, therefore, as explained, ringing the alarm 
signal and breaking the indicator circuit. There are two 
objects in breaking the circuit at once. Firstly, if the current 
continued flowing, it might damage the coil of the relay ; but 
secondly and chiefly, so long as this contact is left on, there 
is a false pressure indicated on the voltmeter Vi. 

The connections of the bell circuit are shown on Fig. 61. 
It is simplest to actuate the bell by a couple of Leclanché cells, 
and not to use current from the mains. The bell will continue 
ringing until the link Н is replaced. The same battery and 


* From a forthcoming work to be published by The Electrician Printing 
and Publishing Company. All rights are reserved. 
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bell can be used for each relay, it is only necessary to connect 
each relay's bell-push to the points P, and P.. 

The link H is now replaced. If it will remain up it shows 
that the fault was only momentary. If immediately on 
making contact with L it is attracted towards the coil and 
then drops again, as at first, one knows that the fault still 
exists. In this latter case it is necessary to switch off the 
switch S to position 2. This disconnects the test wire from 
the test-wire 'bus bar and allows the flap to be replaced, so 
that the bell is stopped. 

By using the switches S, it is possible to see what is the 
pressure at any one feeding point. This is simply done by 
switching off all the other test wires from the test-wire ’bus 
bar. Or, what is more convenient, a second voltmeter V, may 
be used, and the switch S may be a two-way one, as shown in 
Fig.60. Then thecontacts 8 of the switches are all connected 
to bars +T, and — T,, which are in connection with the ter- 
minals of the second voltmeter V, On switching the two 
switches S of any particular pair of test wires over to the 
position 8, these two test wires will be connected to V,, which 
will then indicate the pressure at the corresponding feeding 
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point. Two reversing switches Si S, should then also be con- 

nected so that the positions of Vi and V, may be interchanged 

and the accuracy of their readings checked against one 

eri This is better than connecting T, directly to V, and 
з to Vs. 

Up to the present we have assumed that the network is 
divided up into independent sections, each fed by its own 
feeders. This need not be the case. The distribution net- 
work may be a closed one, as in the case of any big low- 
pressure system. The map is then divided arbitrarily into as 
many districts as there are feeders, the feeding point being in 
each case in the middle of the district. Thus there are a 
number of districts, A, B, C, &c., corresponding to the feeders. 
The test wires + a are enclosed in the — cables, as already ex- 
plained, throughout the district A, and the test wires — a in the 
+ cables. + а is connected through a fuse, d, to the + cable 
at the feeding point A only, and — a to the — cable, also 
through a fuse. As soon as the boundary of the A district is 
reached, the testing wires a end in dead ends; that is to say, 
the wires are out off, and the ends insulated. The cables 
themselves need not be cut at this point : the district boun- 
daries only exist on the map and in the test-wire network. 


The other districts B, C, &c., are each connected in exactly 
the same way, one end of the test wire in the feeder being 
connected to the opposite main at the feeding point, and the 
other through its indicator to the test-wire bus bar in the 
station, exactly as shown in Fig. 60. If there are not-many 
feeding points, so that the districts would be few and large, 
one can subdivide the map into more districts, making any 
important branching points their centres. Then, of course, 
independent test wires must be run from the station test wire 
'bus bar, through switches and indicators, to these points, and 
these wires must be connected there through fuses to the 
mains, just as at the feeding points. 

In Berlin this system is used exactly as above described. 
The network is fed at 115 points, and the test- wire network is 
divided into as many districts. In the surface junction boxes 
one of the test wires (the — one) is bared for a short distance, 
and runs about an inch from the ground below the other 
connections. If water penetrates into the box and remains 
standing, the test wire is thereby earthed, and the signal in 
the station drops. The distribution system is an earthed 
three-wire one, there being 110-volts between each outer and 
the middle wire. Thus there is 220 volts between each cable 
and the test wire in it. The whole network was laid under 
Dr. Kallmann’s supervision, and works admirably. 
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For а two-wire network the connections are also exactly as 
on the preceding diagram (Fig. 60). For five-wire networks, 
whose middle wire is earthed, the connections of the relays, 
test wires, &c., would also be the same, but twice over. The 
voltmeters can be arranged as preferred, only in each case 
allowance must be made for the resistance in series with 
them, as already explained. The two outermost mains would 
form one pair of + and — cables, enclosing — and + test 
wires respectively, and the two 200 volt mains another pair. 
There would thus be a difference of potential of 400 volts 
between each of the outer mains and the test wire laid up 
with it. There is no difficulty to insulate the test wire to 
withstand this pressure; but a method of reducing the pres- 
sure, which can be used if desired, will be explained presently. 

Three wire networks which are not earthed may be con- 
nected as shown in Fig. 62. The test wire in the —mains is 
connected to the middle wire at the feeding point through a 
fuse, the test wire in the middle main is connected to the 
Tmain, and the test wire in the + main is connected to the 
- main. This gives a pressure of 100 or 110 volts between 
the — main and its test wire, and between the middle main 
and its test wire, but 200 or 220 volts between the + main 
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and its test wire. Of course, if it be a 400 or 440 volt three-wire 
system these pressures are doubled. By tracing out the con- 
nections it will be seen that the indicators correspond to the 
mains over which they are placed in the diagram. The volt- 
meter — V, connected between the bars T', and - T, shows the 
mean pressure at the feeding points on the - side; T,' is connected 
through the coils of the indicators to below it to a’, ö“, c', &c., 
and these test wires are connected to the middle wire at the 
feeding points; T, is connected through the indicators on 
the side and – a, – b, – с, &o., to the- feeding points. (Only 
a ара a are shown in the diagram, b and—d would be the 
corresponding test wires in the feeders-- B and B’ which feed 
the next feeding-point B, and so on). Similarly +V shows 
the mean of the pressures at the feeding points on the side 
of the network. By switching any three corresponding switches 
over to the contacts 8, the feeding point they represent will 
be connected to the bars T,’,+T, and – T, respectively, and 
the pressure which obtains at this feeding-point may be read 
off by means of the voltmeter V, and its two-way switch. 

So as to avoid crowding the diagrams, neither the dead 
resistance in series with the relays nor the bell circuit of the 
latter have been shown in Figs. 60 and 62. 

Dr. Kallmann has worked out a modification of the 
foregoing method, by which only a few volts' pressure 
between the cable and the test wire in it is required. 
However, in the author's opinion (and he believes that 
Dr. Kallmann himself shares this opinion) it is rather 
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advantageous than otherwise to have a fairly high pressure 
between the cable and its test wire. Ifa large pressure exists 
there, only a small fault will suffice to break down the insulation 
of the test wire; and that the small faults shall be detected 
immediately is just whatisrequired. Therehas been no difficulty 
in insulating the test wires in Berlin to withstand the 220 volts 
difference of potential; and it is perfectly easy to insulate a small 
wire to withstand double that pressure, without. materially in- 
creasing the size and cost of the cable. Where any trouble 
has occurred it has only been occasioned by moisture having 
soaked into cable ends which were not properly protected. 
It may here be mentioned that the cables in the Berlin 
streets are of the type illustrated in section by Fig, 59. 
They are insulated with jute or cotton, which is impreg- 
nated with an insulating compound, the whole being 
lead-covered and armoured with iron ribbon. The insu- 
lated test wire is laid up with the main copper conductor 
of the cable, and the thickness of the insulation on the wire 
should be just sufficient to withstand the difference of poten- 
tial between them. The cables are laid direct in the ground, 
without other protection than their own armouring. When 
such cables, insulated with a hygroscopic material, are used, 
the insulation at the ends must be out tapered, and be covered 
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with a wrapping of waterproof insulating material, which 
reaches from the end of the lead tothe copper. The omission 
of this simple precaution frequently causes the failure of the 
cable at these points. 

The following is the method referred to for reducing the 
pressure. Fig. 68 shows the connections for а two-wire or an 
earthed three-wire network, At the feeding points the test 
wires in the cables are connected to the joints of the same 
polarity. This connection is not made directly, but through 
a small coil, r, of a few hundred ohms resistance. One indi- 
cator is sufficient for the pair of cables in each district. Its 
coil has a resistance of several thousand ohms. The test wires 
are also connected to the test wire or voltmeter bus bars 
through resistances w. The sensibility of the indicator is such 
that, under the normal conditions shown in the figure, the current 
through it is not sufficiently strong to actuate it. But, so soon 


as a cable is damaged, and the test wire brought into contact 
with the main conductor at the fault, the coil r is short- 
circuited, and a greater current flows through the indicator, 
sufficing to attract the armature and release the flap, thereby 
also closing the bell circnit. 


Fic. 64. 


Fig. 64 shows how this method would be applied to a three- 
wire network which is not earthed. The connections for an 
earthed five-wire network would be those on Fig. 68 twice 
over. One must first consider the figure to represent the two 


mains on the positive side, and then the two mains on the 


negative side. 

Dr. Kallmann has also devised another way of connecting a 
system of test wires to form a fault-signalling network. This 
method is also used in Berlin, and it is applicable to nearly 
any system of mains. The principle is to measure auto- 
matically any increase in the potential of the earth at various 
points of the supply area. Insulated test wires are connected 
to the armouring or junction boxes at several points of the 
network. At the station each of these wires is connected to 
an indicator; the other terminals of these indicators are 
connected to an earth plate. When a fault occurs on any 
part of the system, the potential of the carth in its neigh- 
bourhood willrise. Thus the potential of the test wire nearest 
to the fault will be higher than the potential of the normal 
earth " at the station, and a current will flow through the 
indicator coil and cause the flap to drop and close a local bell 
circuit as before. The connections are shown in Fig, 65; the 


-gonnections of the bell cireuit have been omitted, so as not ta 
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fill up the diagram. The bell circuit is connected up, as in 
Fig. 61, its connections being the same in every case. On 
. Fig. 65 it is seen that each test wire is first brought to a con- 
tact plate, P, thence connection is made to the relay. Very 
often more than one indicator flap drops at a time. . Then, by 
means of the voltmeter V (an ordinary galvanoscope, or lines- 
man’s detector, will answer the purpose) one tests between 
which contact plate and earth the greatest pressure obtains. 
One terminal of the voltmeter is to earth, and the other is 
connected by a flexible wire to a contact maker, T, mounted 
in a handle, so that contact can be made quickly with each of 
the plates on the terminal board in succession. A resistance 
coil is shown in series with the voltmeter. Ordinarily, this 
remains short-circuited by the plug of the plug switch 8; but 
when a bad fault occurs so that the voltmeter needle is at the 
end of the scale for more than one contact plate, the sensibility 
of the instrument can be reduced by removing this plug. 
Besides connecting the test wires as described, the network 
may be divided into districts, as in the other methods. Atthe 
boundaries of these districts the continuity of the armouring 
and lead-covering of the cables should be broken, a gap of gin. 
being all that is actually necessary. If the insulation of the 
cables is of cotton or jute and compound, or of paper, this 
discontinuity should only be made at the surface junction 
boxes bounding the districts, and the gap should be covered 
with waterproof insulation. By thus dividing the armouring 
of the cables into districts, as it were, a concentration of the 
higher earth potential occasioned by a fault is ensured, or, to 
put it more accurately perhaps, the potential of the armouring 
rather than the potential of the earth itself is made to work 
the indicators. When the network is not covered in by a 
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metal sheathing or piping—as in the case of bare copper strip 
systems and of unarmoured cables in non-metallic pipes or 
conduits—a network of bare wires may be run along the 
cables and connected to the junction boxes and to the water- 
pipes of the houses which are on the supply. These wires 
should end in dead ends at the boundaries of each district as 
in the case of the test- wires for Agthe's method. 

. One of the advantages of this last system of fault signalling 
networks is that it also signals bad faults which occur in the 
house installations. A disadvantage is that it effectually pre- 
cludes. locating faults accurately by the telephone method 
described in Chapter V. However, when such fault-signalling 
networks are carried out thoroughly and well divided up into 
districts, the faults are usually accurately enough located by 
them, without the necessity of resorting to other means. 

A proof of the efficacy of this method is given by the 
number of false alarms in Berlin, due to momentary short- 
circuits or earths. (On the Berlin network, the. middle wire 
being earthed, any short-circuit is signalled as an earth.) 
These occur as many as 80 times a day. Of course, if the 
indicator flap remains up when replaced, one knows that the 
disturbance was only momentary, and no harm is done. The 
indicators are wound so as not to act until 1:8 volts difference 
of potential between the test wire and the normal earth is 
reached. For a network which is not earthed this minimum 
may be considerably reduced, while on an earthed five-wire 
network it should be somewhat increased. 

In a district where there are electric trams the method 
could, probably, not be depended on, as leakage from the tram- 
rail circuit would also increase the earth potential locally, 


. 


and thus occasion false alarms. This could only be prevented 
by reducing the sensibility of the relays, probably to such an 
extent as to render them useless. Whether this would be 
the case or not would depend upon the particular individu- 
alities of the lighting and tram systems, as well as on the 
geographical and geological properties of the district; and 
careful determinations of the potential of the earth at various 
points in the lighting area would have to be made before 
deciding to provide the district with such a fault-signalling 
network. | 

The method is quite applicable to a high-pressure network. 
The indicators would only have to be designed for alternating 
currents, and the minimum pressure at which they would 
work might be considerably increased. It would be necessary 
to have a high-pressure fuse in series with each indicator, 
and to thoroughly insulate all the parts of the latter and its 
connections, so as to avoid all danger of accident. 

In conclusion, the particulars of faults signalled in Berlin 
during the year 1893 will be interesting. As already stated, 
both Agthe’s original method and Kallmann’s earth potential 
method are in use in this town. The two outer wires are 
provided with test wires on the former method, and the test 
wires in the middle main serve to connect the junction boxes, 
&c., with the station indicators for the latter method. 

In all 14 faults were signalled. 

3 were in house connections, 
6 were due to water in junction boxes, 
and б were in the street cables. 

In nearly all these 14 cases the relays on Agthe’s system 
acted, showing that the test wire avas brought into contact 
with the main conductor of the cable. 

In addition there were four more faults in the mains. Two 
of these occurred in districts which had no test wires, and the 
other two were discovered by chance before they had become 
bad enough to affect the fault-signalling networks. 


WAVE LENGTH OF RONTGEN RAYS.* 
BY L. FOMM. 


Professor Röntgen, at the end of his first publication, On a New 
Form of Radiation, f expresses the supposition that the rays dis- 
covered by him have some relationshipto rays of light, and propounds 
the question whether the extraordinary behaviour of these rays may 
be due to their being longitudinal ‘ether vibrations. On the other 
hand, Puluj's hypothesis concerning the nature of the cathode rays 
was also applied to Röntgen rays. To decide this question in 
favour of the wave theory it is necessary to prove that these rays 
are capable of interference. Since they exhibit no sensible reflection 
and refraction, the one remaining method is that of diffraction. 

For experiments in this direction I used a Hittorf tube from 

Geissler in Bonn, excited by an induction coil of 15cm. sparking 
distance. The tube, which was pear-shaped and 30cm. long, 
showed at an exhaustion of 30mm. an intensely green fluorescent 
patch about the size of half-a-orown on the wall opposite the 
cathode. The Röntgen rays originating there were capable of 
exciting fluorescence of a barium platino-cyanide screen 3m. away. 
A line of light of O 5mm. wide was separated out of the region of 
most vivid fluoresence by means of a brass slit. The divergent 
rays impinged upon a highly sensitive photographic plate, after 
having traversed another slit (the diffraction slit). 
_ The width of the slit and the distance of the screen were altered 
in various ways, and after every alteration a diffraction image was 
produced with blue light, for purposes of control. The width of 
the diffraction slit was varied from O-lmm. to 2mm., and the 
distance of the screen from 10cm. to 50cm. The slit of 0-lmm. 
required an exposure of 50 minutes. 

‘The photographs obtained are of a uniform type. The image of 
the slit is the geometrieal representation of the source, i.e., there is 
no broadening. No interference fringes, i. e., maxima and minima, 
can be detected on either side. But the interior of the slit image is 
traversed by bright and dark fringes, as it isin the case of light when 
the diffraction slit is wide. These photographs, which I obtained 
as far back as March, established the wave nature of the Röntgen 
rays, but did not permit a calculation of the wave length, since 
they lacked the definition necessary for the exact estimation of the 
number of fringes and the distance between them. In any case the 


* Wied. Ann., Vol. LIX., 2, pp. 350-53, 1896. | 
t See The Electrician, Vol. XXXVI., January 24, 1896, p. 415. ' 


THE ELECTRICIAN, NOVEMBER 6, 1896. 55 


character of the diffraction images, as compared with similar 
phenomena in ordinary light, showed that it was a case of very 
small wave-lengths. 

In the course of further experiments I fortunately chose the dis- 
tance of the source from the diffraction slit and the plate, and the 
width of the slit, in such a manner as to obtain a first minimum in 
the middle of the slit image. Thus an opportunity was presented 
of measuring the wave length in a simple manner. 

If the rays of a narrow homogeneous line of light are allowed to 
fall upon a screen through a sufficiently narrow slit, we know that 
interference fringes appear on both sides of the image of the elit. 
On gradually widening the diffraction slit, these interference fringes 
gradually contract towards the central image, and suddenly a dark 
line, being the first minimum, appears in the centre of it. 

On continuing to enlarge the slit, this minimum is replaced by a 
maximum, giving rise to two minima, and soon. With the aid of 
the formule and tables calculated by Prof. von Lommel for his 
dissertation on ‘‘ The Diffraction Phenomena of Screens with 
Straight Edges," the wave length of the light employed may be 
easily obtained from the configuration of these maxima and minima 
and the constante of the experimental arrangement. 

Professor von Lommel gives the following relation : 


= 27a tb; 
Aab 


where A is the wave length required, a the distance between the 
source and the diffraction slit, b the distance between the latter and 
the screen, and ris half the width of the slit; y is an absolute 
number 5 the order of the fringes, and is obtained 


from the tables. our case, that of the first minimum, it is 11. 
а= 200mm. 
b — 200mm. 
r=0: 05mm. 
y=11. 
Hence 
21 400 


À . 0 05? = 0 000014mm. 


11 40,000 

This is a wave length 15 times smaller than the smallest wave 
length hitherto measured in the ultra violet. Since the distances 
between the first few minima are very small in the case of this very 
short wave-length, it is not quite certain that we have to do with 
the first minimum. І should therefore regard the above value as 
зе ворепот limit for the rays furnished by the tube experimented 
with. 

Meanwhile, Messrs. Sagnac *, L. Calmette and G. T. Lhuillier t 
have published researches in the same direction. Sagnac employed 
a wire grating, and calculated from a barely measurable broaden- 
ing of the slit a superior limit of 0:00004mm. for the wave length. 
Calmette and Lhuillier made diffraction experiments with two slits, 
and also obtained bright and dark fringes. But they say nothing 
about the wave length. 


THE BUDAPEST SUBWAY RAILWAY.1 


Although the new subway railway in Budapest was only built for 
the purposes of the Exhibition, it seems probable that it will 
remain after the Exhibition is over. 

The length of the line is 4,160 yards, of which 3,490 are below 
the street level. About 92 per cent. of the railway is straight ; the 
few curves there are have radii over 330ft., except in one instance, 
where a radius of 150ft. could not be avoided. The gradient is 1 in 
500, except at the point at which the railway rises to the surface, 
where the gradient is 1 in 50. The line is two-track for the whole 
distance, the gauge being normal, and the distance between centres 
10ft. Gin. There are eleven stations, nine of which are below the 
level of the street. The depth of the railway below the surface of 
the road was practically determined by the position of the main 
scwer, which had to be crossed, and could not be tunneled under. 
Consequently, only 13ft. was available for the height of the tunnel, as 
over 3ft. had to be allowed for the thickness of the roof. A width of 
20ft. had to be adopted, as the track was double, so that the tunnel 
was given a rectangular section. The foundations of the floor of the 
tunnel and of the rails required a depth of 3ft. 3in., so that only 
9ft. remained between the surface of the rails and the cross-girders 
of the roof. At the stations the tunnel is widened to allow room 
for two wide platforms, 1ft. above the top of the rails. Stairs lead 
down to the tunnel from the surface of the road. 

The considerable strain due to side pressure, the load on the 
roof, vibration, &c., necessitated an extremely solid construction 


* G. Sagnac, Complies R nu, Vol. CXXII., No. 18. 

T Comptes Rendus, Vol. CXXII., No. 16. 

+ Abstract from an article by Dr. J. Kollmann in the Elcktrotechnische 
Rundschau. 


for the tunnel. The sides and floor have, in consequence, been 
made of concrete throughout, and the roof is formed of iron cross- 
girders, with concrete coping, which are supported by double longi- 
tudinal girders resting on a continuous row of wrought-iron pillars 
from 10ft. to 13ft. apart. On the straight portions of the line the 
cross-girders of the roof are 3ft. Jin. apart; on curves and under 
street crossings 2ft. Gin. apart. 


Over the cross-girders is first a bed of concrete, then several 
layers of felt, smeared with hot asphalt, and over this the road 
metal. The floor of the tunnel consists of a bed of concrete, 3ft. 
thick ; this thickness is increased to 4ft. 3in. in places where there 
is water, when also a layer of asphalted felt is added. The sides of 
the tunnel are 3ft. Зір. thick for half their height, and the thickness 
is then gradually diminished to 2ft. at the top. All the girders are 
made of an excellent quality of Siemens-Martin steel, and the 
concrete was specified to resist one ton per square inch, though it 
proved much stronger when tested. Before the construction of the 
roof was commenced an experimental tunnel was firat made, which 
was subjected to searching load tests four weeks after it had been 
built. It was found that the cement vaulting between the cross- 
girders and the roof considerably increased the resistance of the 
girders, and that even the heaviest street waggons produced no 
perceptible bending of the roof of the tunnel, so that oscillations 
of the roof were also out of the question. It may be noted that 
about 4,000,000 cubic ft. of earth had to be excavated for the 
tunnel, and 15,000 tons of cement, &c., were used. 

The distributors, from which the current is taken direct, are 
fastened to the roof of the tunnel, as are also the feeders, the elec- 
tric light conductors, and the signal wires. On the short piece of 
line beyond the tunnel the mains are carried on poles in the usual 
manner. The current for the railway is generated at the central 
tramway station, where a new boiler has been erected, and three 
steam dynamos each of 600 1. H. P., 700 amperes and 300 volts. 
Two of these machines are used normally, the third being in reserve. 
In cases of emergency the subway railway circuit can be switched 
over to the older machines which work the trams, and it was for 
this reason that the same pressure of 300 volts was adopted. The 
rails are of the light Vignoles type, resting on iron sleepers well 
filled in with loose stones. | 

The cars had, of course, to be designed to suit the dimensions ot 
the tunnel. The car body is hung on longitudinal springs between 
two bogies at either end. Each car has 32 seats; the parts over 
the bogies are shut off from the remainder, and are set apart for 
the motormen and apparatus. Each car has two motors. Some of 
the cars have motors running at 200 revolutions direct on the axle, 
and some have chain gearing. The maximum speed at which the 
cars run is 174 miles an hour. To brake the cars they are allowed 
to run as generators, though, of course, there is a very strong hand 
brake also. In consequence of the strong under-frame the weight 
of the cars is considerable, being 13 tons empty or 16 tons when 
loaded. Tests showed that at the maximum speed of 173 miles per 
hour an average of 1:28 kilowatt-hours was required per car mile. 


At the exit from the tunnel, where there is a change over to aerial 
wires, much trouble was experienced with the bow-shape form of 
collector, and long experiment was neccessary before a useful form 
of conducting rail could be found. The cars are electrically lit. 
The ventilation is bad when the cars are full, and it will be neces- 
sary to have ventilating fans on them. The air in the tunnel itself 
is normal and not moist, as, for example, in the Underground Rail- 
way; the design of the tunnels at the stations results in а 
thoroughly satisfactory ventilation. The effective way in which 
drainage water is excluded from the tunnel is shown by the fact 
that it has at times been necessary to water the track to lay the 
dust. Up to the present there are no trailer cars. The railway is 
often running 18 hours a day— from 6 a.m. till midnight. There is 
a three minutes’ service of trains, and there is an automatic b'ock 
system arranged so that the signal for leaving the station does not 
drop until the train in front has already left the next station. A 
car takes 10 minutes to get from one end of the line to the other. 

The fare is 23d. for any distance. During the time the Exhibi- 
tion was open the receipts corresponded to over ono gulden per 
car kilometre (33. 24d. per car mile), the maximum daily income 
being £350. The actual running expenses, without reckoning 
interest on depreciation, come out at about 8d. per car mile. The 
total capital expenditure per mile being £480,000, considerable 
interest and depreciation has to be added to this, although the 
concession has only been granted for 90 years. When trailers are 
used the accounts will be still more favourable, but the profitable- 
ness of the line is already made certain. 

The authorities insisted that each car should be accompanied by 
a driver and conductor. At first it was intended to replace these 
two officials by various automatic devices (e. )., the car doors were 
to be kept automatically locked when the car was in motion), but 
this had to be abandoned. Penny-in-the-slot turnstiles are not 
used either. 

The Budapest tramway, which has been in existence some time, 
is alto a profitable concern. It has now 75 miles of double track 
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on the slotted conduit system, and 67 miles of double track on the 
overhead trolley system. In 1895 there were 17,200,000 passengers, 
and the total receipts were £132,000. The receipts per car mile were 
13:14., the running expenses 5 8d., and the dividend paid was 
10 per cent. 


5— ...... 


THE PROPOSED INTERNATIONAL SUBMARINE 
TELEGRAPH MEMORIAL. 


The first meeting of the Executive Committee of the Inter- 
national Submarine Telegraph Memorial was held at Winchester 
House, Old Broad-street, on Friday last, Viscount Peel presiding. 
The following were present: The Most Hon. the Marquis of 
Tweeddale; Lord Kelvin; Sir Robert Herbert; Sir John R. 
Robinson; Sir Eyre M. Shaw, K.C.B.; Messrs. H. Alabaster 
(Electrical Review) ; W. Andrews ; W. H. Baines ; J. Wolfe Barry, 
C. B.; Е. A. Bevan; W. G. Bond (The Electrician); Charles 
Bright; G. von Chauvin; J. C. Lamb, C. B., C.M G.; W. Н. 
Maw (Engineering); John Newton; F. C. C. Nielsen; J. 
Pendred ; E. M. Underdown, G. C. 


The HON. SECRETARY read letters which had been received, con- 
taining suggestions as to names which, in the opinion of the writers, should 
be associated with the Memorial. 

Mr. C. BRIGHT then said he wished to propose a resolution as to the 
title of the Memorial. He thought, as originally suggested at the share- 
holders’ meeting of the Eastern Telegraph Company, this should be a per- 
sonal Memorial to the late Sir John Pender, and suggeated that it should 
be couched іо these words: — To commemorate the leading part he took 
in promoting and establishing the commercial development of submarine 
telegraphy, and ita extension throughout the world, especially through the 
East and Far East." He thought it perfectly natural that the Memorial 
should be of an international character, inasmuch as the financial work in 
which Sir John was so leading a figure was of an international nature, for 
which, in fact, honours were bestowed on the deceased by foreign Sovereigns. 
The part he took in Atlantic telegraphy was not quite of such a leading 
character. He joined with ten others in putting down £10,000 in connec- 
tion with the second Atlantic cable. It was afterwards that Sir John took 
the lead in the pn for the various Companies to the East, and it was 
for that reason he (the speaker) had inserted in the resolution he wished to 
move, and especially in the extension of telegraphs to the East and Far 
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Mr. J. WOLFE BARRY wished to second the motion, во that the matter 
might be thoroughly discussed. 

Sir JOHN R. ROBINSON thought it might be possible to inaugurate a 
Memorial with which no names would be associated. He understood the 
object was to commemorate submarine telegraphy, and it was a difficult 
matter to select names to be connected with it. 

Mr. J. C. LAMB would support the motion with entire satisfaction 
if the words especially through the East and far East“ were omitted. 
When dealing with the very great work which Sir John did for the public, 
it would be a pity to add words which seemed to discount the importance 
of it. The recognition of Sir John Pender's part in the enterprise 
ought to be very full and hearty, without any reserve. Sir John 
Robinson had raised the question as to whether this should not be 
a general Memorial of submarine telegraphy, without any names; 
but it seemed to the spesker that there was at the present time an 
absence of occasion. There was obvious appropriateness in a Memorial to 
Sir John, who had just left them, and whose services were fresh in their 
minds. He(Mr. Lamb), owing to his position, had ou some occasions had to 
meet Sir John as an opponent ; but he could say that it would be with the 
most hearty feelings, and with the greatest possible satisfaction, that he 
should join in a Memorial to him. He was deeply impressed with 
the services Sir John had rendered to his country in establishing and 
maintaining that position of pre-eminence in international submarine 
telegraphy which Great Britain certainly occupied. There might be 
questions whether England held its own in certain directions ; but 
that certainly did not apply to ocean cables. Sir John had done— 
not only his shareholders, that was a matter of course—but the 
nation a service which could hardly be exaggerated. More than that, he 
(Mr. Lamb) happened to know that on many occasions their late friend 
had rendered immense service to the Government when they were 
in difficulties with regard to cable communication. While protecting the 
interests of his shareholders he had been able to come in at the nick of time, 
and render services which could not be weighed. The speaker would have 
been delighted to fall in with any scheme which secured general accep- 
tance, but he could not shut his eyes to the differences of opinion which had 
been expressed. The jubilee of effective submarine telegraphy would be in 
1901, when also an International Telegraph Conference would be held in 
London ; and if it were desired by the people of this and other countries to 
have an International Jubilee Memorial, that would be a suitable occasion 
when representatives from evı ry civilised country would be present. 

Viscount PEEL said the amendment was that the words * especially 
through the East and far East be withdrawn. This was agreed to. 

Mr. F. A. BEVAN thought the Committee should be quite clear as to the 
effect of the motion if carried. Tbe whole matter would assume an alto- 
gether different shape. Would not the effect be to dissolve the Committee ? 

Mr. W. Н. BAINES thought the motion would be a very serious diffi- 
culty in the way of giviug an international character to the Memorial. 
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Mr. WM. ANDREWS said the original idea of the General Committee 
in assisting in the Memorial was, that it should be very much limited to 
the names of Sir John Pender and Sir James Anderson. From the first 
the speaker could scarcely see that other names could be associated with 
it unless one went very far afield, for the names of those connected with 
the inception and carrying out of submarine telegraphy were legion. It 
was always found that there were numbers of individuals who made 
almost simultaneous discoveries of those things which take their place in 
the work of the world. The firat really practicable international cable was 
that laid between Dover and Calais in 1851. The Atlantic cable laid in 
1857 was not a reason for making this a Memorial to commemorate next 
year the inception and extension of «ubmarine telegraphy. What he 
thought was, that it was desired to commemorate the original and ener- 
getic efforts of Sir John Pender to establish electric communication between 
this country, its colonies and dependencies, which had brought together 
the families of the world under the British flag. That enterprise had 
been crowned with success. It did appear to the speaker that the proper 
course to adopt was to limit the nature of the Memorial. If not he did 
not see who was to be excluded and who included. They were not cele- 
brating the success of the enterprise, either electrical or engineering. if they 
were celebrating the enormous merit of a man who knew how to seize the 
time to briog this country into almost instantaneous communication with 
every part of the world. For all these reasons he would be glad to see а 
Memorial more limited in its scope and applied more perticularly to those 
who had led in the great enterprises connected with the room in which 
they met that day. 

Sir ROBERT HERBERT felt that, the Committee having brought 
forward a proposition for a commemoration of submarine telegraphy, he 
could not be content with a Memorial to Sir John Pender oniy ue 
fitting as it was that he should be honoured in that way. As Mr. Lam 
had told them, 1901 would form a Cable Jubilee at a time when represen- 
tatives of almost every nation would meet in London. Why should they 
not determine to establish an appropriate Memorial to Sir John Pender 
now, aud prepare to record the Jubilee of submarine telegraphy in 1901 ! 


Lord KELVIN had read a great many letters on the subject in The 
Times, aod had agreed with much that they contained. On the виррові- 
tion that the proposal was for an international Memorial of submarine 
telegraphy, pure and simple, the present did not seem very suitable for a 
perfectly general and comprehensive Memorial. Then, aguin, the question 
of names was a most difficult one. If they began to introduce other 
namea, their task would be endless. If they were to think only of ocean 
telegraphy, and confine themselves to the names of those who had left 
them, the matter would be greatly simplified —Cyrus Field, Sir John Pender, 
Sir Charles Bright, who actually laid the first cable in deep water across 
the Atlantic, and Sir James Anderson might be iucluded. Considering 
all the circumstances, and what they really could face with the prospect 
of bringing it to a satisfactory conclusion, it seemed to him the best 
thing to be done was to adopt the motion. 

Mr. E. M. UNDERDOWN, Q.C., was extremely glad that the words 
referring to Sir John Pender iu regard to telegraphy to the East and Far 
East had been eliminated. "Working with Sir Jolin. as he had done for 
20 years on Atlantic cables, he knew that his services in Western tele- 
graphy were very valuable iudeed. Any testimonial should include the 
whole world of telegraphy. Mr. Bevan had asked whether this exclusiun 
of other names would not alter the complexion of the whole matter ; and 
Mr. Baines suggested that the exclusion of Cyrus Field’s name would give 
offence in America. Sir James Anderson, if living, would have supported 
a Memorial to Sir John Pender, and he should have thought their friends 
across the Atlantic would not be angry at the exclusion of one name, 
because they had many other names which should be remembered. 
Perhaps the course recommended by Sir Robert Herbert would be the 
best. They should now confine themselves to a Memorial to Sir John 
Pender, who had just left them ; but that due provision should be made 
to meet the desire for a more general Memorial. 

Mr. JOHN NEWTON was glad the last clause of the motion had been 
withdrawn ; and with the knowledge that they were now only thinking of 
Sir John Pender, but with confidence that in 1901 he and thoss associated 
with him in placing England at the head of submarine telegraphy would 
be remembered, he would support the motion. 

Viscount PEEL said the motion now stood :—“ That a Memorial be 
established to the memory of the late Sir John Pender, G.C.M.G., to com- 
memorate the leading part he took in the establishment and commercial 
development of submarine telegraphy in its extension throughout the 
world." 

Mr. PENDRED said it appeared to be thought that the carrying of 
the motion would dissolve the Committee. 

The Marquis of TWEEDDALE replied that it was agreed that the 
decision of the Executive Committee should be referred for confirmation 
to the General Commitie>.” 

Viscount PEEL said the two propositions put into his hands were 
these :—(1st) ‘‘That it is desirable to commemorate the establishment 
of submarine telegraphy by erecting at the present time a personal 
Memorial to Sir John Pender.” (2nd) ‘That provision be made in the 
year 1901 for a general international Memorial recordiog the jubilee of 
submarine telegraphy." 

Mr. F. A BEVAN asked what was meant by a personal memorial.“ 
Did it mean a statue ? 

Sir ROBERT HERBERT said that was what was in his mind. 

After some further conversation. 

Viscount PEEL said the first proposal would then be: That it is desir- 
able to establish a Memorial to the late Sir John Pender, G.C. M.G., to 
commemorate the leading part he took in the establishment and develop- 
ment of submarine telegraphy throughout the world." 

For this 13 voted, to the contrary none. 
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Viecount PEEL put the second proposition : “That measures be taken 
fur promoting in the year 1901 a general International Memorial recording 
the jubilee of International Submarine Telegraphy," which was moved 

by Sir ROBERT HERBERT, seconded by Mr. LAMB, and carried 
unanimously. 

The Marquis of TWEEDDALE proposed a hearty vote of thanks to 
Viscount Peel for presiding, and to Sir Robert Herbert for the assistance 
he had given the Committee in arriving at the decision to which they had 


come. 
Mr. ANDREWS seeonded the proposition, which was carried with 
acclamation. 


A meeting of the full Committee has been called for Tuesday, 
10th instant, at 186, Winchester House, E.C., at 3 p.m. 


LONDON COUNTY COUNCIL. 


The Tramway Question. 


A long and important debate took place at the weekly meet- 
ing of the London County Council upon the adjourned report 
of the Highway's Committee with reference to the proposed sale 
to the Council by agreement of the tramways and depots of the 
North Metropolitan Tramways and the London Street Tramways 
Companies, and for leasing the same to the first-named Company. 
A report was submitted by the Finance Committee, in which they 
stated that they had 1 considered the subject in the light of 
the fuller information pu before the Council by the Highways 
Committee, and they also had before them the published 
accounts of the Companies for the year to June 30th last, which 
showed a very considerable increase both in gross receipts and 
net profits. With that fuller information the Committee had come 
to the conclusion that the offer of the North Metropolitan Tram- 
ways Company was not sufficiently advantageous to the Council, 
financially speaking, to justify them in endorsing it as it stood ; 
but they thought it inexpedient to set out their reasons, in view of 
the possibility of further negotiations between the Council and the 
9 | 

Mr. WISracorr (Chairman of the Highways Committee) proposed 
the adoption of the report in a lengthy speech, and, referring to 
the question of electric апы that = of e heads of the 
proposed agreement provi that any possible advantages to be 
derived from the introduction of that system on т: tramways 
should be secured to the Council. Under the agreement the 
Council were to receive 75 per cent. of the profits arising from 
electric traction, and one of the points upon which the agreement 
might be open to revision was whether those profits should not be 


90 cent. 
| Mr. BENN proposed the following amendment to the report :— 


That the report be referred back with an instruction to decline 


the offer of the Companies, which the Finance Committee report is 


not sufficiently advantageous to the Council, and to proceed forth- . 


with to establish the legal rights of the Council. He said that 
the very thing the Council wanted to know when they referred the 
report back was with regard to the expediency of adopting electric 
traction ; and yet all they were told on that subject was, that the 
committee did not consider that the system was possible in London. 
He could not understand that, seeing that electric traction was being 
adoptedall over the kingdom. Great towns were adopting thesystem 
one after the other ; and yet they were told by the committee that 
they could not recommend its adoption for London. He hoped the 
Council would pass his amendment, for if the present report were 
carried it would practically amount to the Council making the Com- 
panies a present of half a million of money. 

Mr. Hoare, Chairman of the Finance Committee, seconded the 
amendment. He said that in bis opinion the controlling question 
they had to deal with was that of electric traction. He had been 
very much impressed by the arguments used by Mr. Baker in the 
letter he had sent to the members, and he believed that the real 
crax of the question lay in their getting the trams worked by elec- 
tricity, and that in effect was the proposal put forward by the 
tramway syndicate. They rejected that proposal, partly because 
they wanted to give the Highways Committee an opportunity of 
stating their case fairly, and to see what the offer of the North 
Metropolitan Tramways Company would come to, and partly because 
they believed that whatever the syndicate could do for them the 
Council could do for itself. The important thing was that the tram- 
ways themselves should be worked on a good mechanical system, and 
that the system should be unified so as to save expense. They 
wanted the electrical question much more fully worked out, and if 
the matter went back he hoped the Highways Committee would 
devote their attention to seeing what advantages the adoption of 
electric traction would offer. He thought the Council had reason to 
complain that the question of electricity had been put by the com- 
mittee into the background, whereas it should have had a promi- 
nent place in the report. 
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Lord Мосхтмоввез said he did not think Mr. Westacott and the 
committee fully realised what the introduction of electric traction 
into the tramway system of London would mean. He found that 
the gross receipts of the London tram system represented something 
very little short of a million and a half, and throughout the world 
wherever the electrio system had been introduced they found an 
increase in the gross receipts, in some cases of upwards of 100 per 
cent., and in the case of Dublin there was an increase of 
400 per cent. in three months. Supposing, however, the increase 
was to be only 50 per cent., they arrived at the enormous total of 
2} million sterling gross receipts from the London tramway system. 
It did not need a tramway expert to know that electric tramways 
were conducted at a cost of about 60 per cent. of the gross receipta; 
which meant that the tramways in London, if conducted on a 
system of electric traction, would be worth, to whoever owned 

em, an annual revenue of about £816,000—and that was without 
taking into account any benefits that might and possibly would be 
derived from a consolidation of the various systems. He thought 
that all those considerations ought to weigh very heavily with the 
Highways Committee before they bound themselves to accept a 
proposal which amounted to London selling its birthright for a 
mess of pottage. The Companies had said that if the Council 
should consider it advisable that some form of electrical or 
other mechanical traction should be adopted, they would give 
the Council 75 per cent. of the increase in profits arising 
therefrom. Why, he should like to know, was the Council not 
to receive the full 100 per cent. ? Let the Tramway Companies, if 
they would, lease the lines at a definite rental ; but why should the 
Companies demand that the Council should take all the risk in 
laying down an eleotrical system, while the Companies were to take 
25 per cent. of the profits for doing nothing ? 

Mr. J. A. BAKEB, who has sent the following letter to the 
members of the Council on the subject, supported the amendment 
in a speech practically covering the same ground :— 


Re Tramways. 


DEAR Sir: I regret again to trouble you with another communication 
on the above subject ; but considering ita vast importance, and the evident 
interest taken in my previous letter by my fellow Councillors, I am 
emboldened to add this further. You will remember that on my motion 
in Council on June 23rd last, the recommendation of the Highways Com- 
mittee was referred back, with instructions to report, for the purpose 
of comparison as to the probable profit to the ratepayers if the Council 
itself worked such portions of the northern system of tramways as will be 
within its control after 1898, information being given upon the basis of 
horse traction and also electric traction or other approved mechanical 
means.” The present report of the Highways Committee, which is now 
before the Council, you will observe, deals with the first portion of this 


reference, but not with the second; and I venture to believe that the Council 


was especially interested in the results of mechanical traction as in use in 
various cities on the Continent of Europe, in America, and also in some places 
in England, and was particularly desirous of having an estimate of the prob- 
able results for London if such were adapted to our tramways. I especially 
urged in the Highways Committee again, that before the present report 
was sent to the Council, such information should be obtained, and was 
prepared myself to place before the committee much valuable informa- 
tion on the subject ; but by a majority of one the carrying out of this 
portion of the Council's instruction to the Highways Committee was de- 
feated. During the recess I have given considerable time and study 
to this subject, and have myself visited numbers of places where 
mechanical traction or municipal working of tramways is in vogue, 
notably, Blackpool, Huddersfield, Leeds, Glasgow, Edinburgh, &c., and 
have had reports and communications from numerous other places 
both in this country and in America. Аз а result I am more than 
ever confident that we shall not obtain proper value for our property 
either in the sense of givinr an efficient service to the travelling public of 
London, or an adequate profit to the ratepayers of London, until we adopt 
а suitable system of electric traction, and have the full benefit of the very 
great advantages that are to be derived therefrom. I am aware of the 
provisions in the proposed lease to the Companies aa to the Council's right 
of insisting upon the adoption of electric traction; but I venture to eay that 
“to lay down and equip about a mile” of electric railway could in no sense 
give a satisfactory teat, either of efficiency or economy, and no trial could 
be satisfactory in proving actual results, except the equipment of а com- 
plete line, in which the increase of traffic would be demonstrated. Further, 
the provisions of clauses A, B and C are not such as in my opinion will give 
the Council anything like the benefit they should derive from the adop- 
tion of improved traction, while the whole proposal is fraught with pro- 
visions that would be extremely difficult to carry out in actual working. 
I am convinced, however, that the results already obtained in other large 
citiea in which similar conditions prevail to those in London, are a sufficient 
guarantee of success to justify a complete line or system being laid down 
in London. The Engineer has also stated, in a report to the Highways 
Committee on October 25, 1896: That it is perfectly practicable to work 
the tramways in London by means of electricity conveyed either overhead 
or underground." I will further add that I am certain there is no city in 
the world that more greatly needa these improvements, nor in which they 
would prove more profitable ; therefore, if in cities on the Continent, in 
America and in provincial towns in the United Kingdom, the adoption of 
electric traction in substitution for horse traction effects an economy in 
working of from 25 per cent. and upwards, and secures an increase of traffic 
of from 25 to 100 per cent., such results may also be confidently anticipated 
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for London. I believe there are no exceptions to this rule in any country 
where electric traction has been adopted, and with the immense travelling 
: population of London and the necessity for a frequent and efficient service 
of tramways in all parte of the metropolis, the poasibilities are enormous. 
As an illustration of the above facts, let me instance the case of the new 
- electric line installed by the Dublin Southern District Tramway Company. 
The line runs from Dublin to Blackrock, Kingston and Dalkey. In the 
firat year of working the Southern System (then in three sections with 
‚ horse traction) the traffic was carried on upon an expenditure of 136 per 
cent. of the gross revenue ! The lines were afterwards united, and the yeer 
before its conversion to electric traction earned 23 per cent. on capital. 
In May, 1896, the electric line was opened, and at once became a marked 
success. Notwithstanding the fact that the fares are only half what they 
were formerly under horse traction, the gross takings are five times greater, 
‘and within two months of the new line starting operations the 72 miles of 
& double line, with electrical equipment, was sold to the Dublin United 
Company for the enormous sum of £273,000. (I estimate the entire cost 
: of installing the line to have been but little, if any, &bove one-third this 
sum.) And the line is now reported as paying well" on this huge 
capital. The Dublin United Company are now proceeding to convert the 
, Clontarf line of horse tramway to electric, and are also seeking parlia- 
mentary powers for the convers on of the whole 52 miles in the city. My 
informant adds: — This is very much the outcome of a visit of inspection 
to various cities on the Continent and also to America, made by three of 
_the Directors and the Manager. Their action may have been hastened by 
_the enterprise of the Dublin Southern District Tramways Company.” I 
‘give the following extracts from a letter just received from the Mayor of 
Springtield, Mass. :—“ The introduction of the electric system in Spring- 
field has increased our service from about eight miles of track to 60 miles. 
This has connected all suburban towns, to the very great benefit of our 
business men. It has increased our taxable property tremendously, and 
given our workmen much better homes, No one factor has done so much 
for the general welfare of our city as the change from horse-power to 
electricity. The advantage to the road has been that it has lessened the 
cost of operating per car mile considerably, of course more in some places 
than others; but I should consider 40 per cent. a safe estimate for the 
average decrease in this State. The rapid transit has very largely increased 
the traffic ; and the pleasure riding, during the summer ‘months, is enor- 
mous. I should consider 50 per cent. a very moderate estimate of the 
increased traffic occasioned by the change of power. The longest ride for 
one fare (5 cents) is about 15 miles.” I know this town and its electric 
system well. This is but one of the hundreds of like cases that can be 
produced from every part of the United States and Canada. Coming 
.nearer home, the town of Leeds has had a system of partly horse and 
partly steam traction worked by the Corporation itself, since February, 
1894. A trial line of electric traction has been installed, with the result 
that the whole of the lines in the town, amounting to about 17 miles of 
double line, are about to be installed. The Corporation engineer, in care- 
-fully prepared estimates, shows that the advantage to the Corporation by 
reason of the change, will be over £27,000 per annum. The improvement 
in the earnings, even under the present system of traction, has been re- 
markable since the Corporation itself has worked the lines, like experiences 
being also shown in Glasgow, Sheffield, and other towns where municipal 
working prevails. The hours and conditions of labour in all these cities 
have also been improved. In Sheffield, during 14 weeks of municipal 
working, with a reduction of fares and shorter hours of labour, the 
traffic receipts have increased over £112 per week, on their nine miles 
of double lines. So successful has the Corporation venture been that they 
;have decided to immediately add 22 miles of lines, and are now seeking 
information by deputations visiting the Continent and America, with a 
-view of installing electrical traction. The experience is univeraal in favour 
of Municipal as versus Company working of tramways; and I maintain 
that the most important point of all in connection with the present pro- 
Posals of the Highways Committee is the fact that if carried we would tie 
up а 14 years the possibility of obtaining a united tramway system for 
ondon. 
The present proposal deals with two Companies only. There are ten 
left! With separate working are divided interests, unnecessary working 
expenses, and the absolute impossibility of securing for London the tram- 
‘Way system that it so greatly needa. This was most ably put by Viscount 
-Mountmorres in the admirable speech which he made during the tramways 
debate on June 23rd, when the necessity of a much more efficient and 
extended tramway service for the benefit of the whole of London's 
millions was forcibly pointed out. In an article in The Times, on Monday, 
April 27th, appeared the following: —“ The present arrangements in con- 
nection with the tramways of London are very unsatisfactory. These 
arrangements always left much to be desired ; but it is only within the 
last few years that the condition of affairs has become so bad that amend- 
ment is imperatively demanded. The chief evil always was that the area 
covered by the tramways was in the hands of too many different Com- 
panies, only two or at most three of which were really prosperous, and 
consequently in a position to do their work well. Even if all the Com- 
panies had been successful financially, the existence of so many separate 
centres of administration would have been an evil. An even greater evil is 
the fact that at present the tramways of the metropolis consist of two 
entirely disconnected areas, one to the north, the other to the south of the 
Thames. The want of a coherent and well-organised system of working 
has become plainly manifest now that portions of the lines hitherto under 
the control of the Companies have fallen, through lapse of time, into the 
hands of the London County Council, and that other portions are on the 
point of doing so. The working and administration of tramways 
broken up into sections under different authorities must obviously be 
wasteful and inefficient. There can be little doubt that sooner or 
later electric traction will have to be adopted for London, as it has been for 
many other cities, especially in the United States. Cars driven elec- 


trically occupy less space than horse cars, the streets in which they run are 
cleaner, speed can, on the average, be greater, and there will, consequently, 
be less hindrance to other traffic. . It seems to us that any scheme 
by which the present piecemeal administration would be perpetuated ought 
to be rejected! 

In 1901 the whole of the lines north of the Thames, except a few unim- 
portant fringes, will be in the possession of the Council, and also about 20 
miles of the southern system. Within five years, therefore, the trunk lines 
on both sides of the water will be available for the Council to work as a 
united system. The case is, therefore, overwhelming in favour of the im- 
provements in service and traction for London, and nothing could be more 
favourable for the Council than to itself acquire and work the various lines 
as they fall in, and gradually adopt the most satisfactory mode of traction. 
This would give the needed experience for the undertaking and be more 
practical and satisfactory than at the end of 14 years having the whole of 
the old lines taken over and operated without previous practical experience. 
The interval would be useful in enabling the Council to gain the needful 
experience, and study both the requirements of the travelling public and 
the profit to the ratepayers. 

The number of car miles run by the North Metropolitan and London 
Street Companies during the last year is 12,546,474. The cost of working 
per car mile is about 10d., amounting to (approximately) £514,436. The 
cost of working the conduit system line at Budapest is 5d. per car mile, 
and a further liberal estimate for interest, depreciation and sinking fund 
would be 2d. per car mile—say 7d. in all as an outside cost of working per 
car mile, including repayment of capital, repairs and maintenance of lines. 
This would give 3d. per car mile of clear profit on the introduction of the 
conduit system for the North London lines, and would mean an extra 
annual income or profit (above the earnings of the present horse traction) 
of £154,529 per annum. (The difference of ld. per car mile in cost of 
working amounts to over £51,000 per annum.) The conditions of London, 
as compared with Budapest, are more favourable for mechanical traction, 
as there would be needed a much more frequent service ; and as it has an 
enormously greater travelling publie, this proportionately decreases the 
working cost ; and I think it certain that, with the still later improvements 
in underground traction than are now in use at Budapest, the working per 
car mile for Londo would be well within the above figure. 


The passengers carried per car mile run in Budapest are... 8:25 
The passengers carried per car mile by the North Metro- 
politan, year ending June 30, 1896........................... 10°66 
The passengers carried per car mile for the London Street 10°61 
The receipts per car mile are, in Budapest.... 11d. 
The receipts by the North Metropolitan line (half-year 
ending June 30, 1896 . . ‚ 12394. 
The receipts by the London Street (half-year ending June ees 
57d. 


50; 1896) E 

This is entirely in favour of economy in workiug and profit for London 
as compared to Budapest. Add to this the certain increase of traffic which 
upon a moderate estimate might be reckoned at 25 per cent. (the increase 
in the gross takings of the above two Companies even with horse traction 
during the past year amounts to £54,915), and it will be seen that to tie 
our hands and complete the present arrangements with the Companies 
would be а suicidal policy for the Council to pursue, and directly opposed 
to the best interests of the London ratepayer. 

I would plead one further and still greater consideration, viz. :— The 
claims of the millions whom we represent, to whose health and well-being 
an improved means of street transit will manifestly be a consideration of 
the first importance. The fact that the 131,506,427 journeys during the 
past year, made on these two lines alone, could be lessened in expenditure 
of time, fatigue, and possibly in cost also, thus giving to this vast number 
an increase of leisure, strength, and money for self-improvement, should 
make us hesitate before we hastily settle a question of such magnitude. 
Trusting I have not trespassed on your kind indulgence, I remain, dear 
sir, yours faithfully, J. ALLEN BAKER. 

The Earl of DENBIGH claimed that the question of electric traction 
was one which the Council could put on one side altogether at this 
stage of the matter. He wished to congratulate Mr. Baker upon 
the very able communication he had sent his colleagues, and the 
Council was greatly indebted to him for so much useful information 
on the subject of electricity ; but there were some weak points in 
the report which he had not referred to. He was not going to dis- 
pute that electric traction was not cheaper than horse traction; he 
thought they were all prepared to admit that. The only point they 
had to decide was, what form of traction was best suited to London ; 
and when they heard instances quoted from Budapest, Dublin, and 
various cities in America, it was very important to remember that 
in most of those places they had adopted the overhead system — 
notably in Dublin ; and the Council had already made up its mind 
that that system was not suitable for London. With regard to 
the conduit system, it was interesting to hear what Mr. Baker 
had to say about the success of the system ; but he would like to 
say that it had been remarked to him (the speaker) that the 
system might answer if worked on a straight road without many 
crossings, bit it would not do in London. He believed that the 
best solution of mechanical traction would be found in some system 
by which each vehicle contained its own propelling power. 

Mr. Dickinson said he thought the Council had reason to com- 
plain that the committee had brought up the report giving them 
hardly any information on the momentous question of electric 
traction. He hoped the amendment would pass, because then the 
present negotiations would be broken off altogether, and fresh 
proposals could be made. If they wanted the Companies to go 


THE ELECTRICIAN, 


NOVEMBER 6, 1896. 59 


in for electric traction, they would have to grant them a longer | to confer with the General Electric Company and its licensees, 


lease than 14 years. 

Lord OxsLow spoke against the amendment, and said he believed 
the object of Mr. Benn and those who supported him was that 
eventually the tramway lines should be worked by the Municipality, 
and he (Lord Onslow) was totally opposed to any such policy. 

Prof. Stuart, M. P., said that in his opinion the offer of the 
Companies was not good enough for the Council to accept, and the 
position would be simplified if they broke off the negotiations at 
the present stage. 

e closure was then carried, and on a division being taken the 
amendment was rejected by 12 votes, 48 voting for and 60 against. 

Dr. LoxcsTAFFE then moved that the further consideration of 
the matter be adjourned for a fortnight, with a view to the Finance 
Committee communicating to the Highways Committee the points 
upon which, in their opinion, the offer of the Companies was not 
sufficiently advantageous to the Council, and that the committee 
do report to the Council on the 17th inst. 

Mr. H. P. Harris seconded this amendment, which was agreed 
to without discussion ; and the matter was accordingly adjourned. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, October 23, 1896. 

The Berliner Patent.—The United States Supreme Court 
resumed its sittings on October 19th, after the summer vaca- 
tion, and it was expected that among the first cases to be 
reached would be that of the United States against the 
American Bell Telephone Company, which is a suit to amend 
the Berliner patent. The facts in the case are undoubtedly 
well known to your readers, therefore it would be going over 
a beaten track to enter into details. A great deal of interest 
centres in this case, upon which hinges the prolongation or 
death of the monopoly in the telephone business held by the 
American Bell Telephone Company. Anew complication was 
introduced into the situation on the day of the meeting of the 
Court, when it gave permission to the Standard Telephone 
Company to file a brief in the suit. The Court adjourned 
without reaching the case, but Chief Justice Fuller stated that 
argument would be heard thereon on November 9th. 


Standardising Lamp Bases and Sockets.—According to 
previous arrangement a meeting of lamp base and socket 
manufacturers was held in this city, under the auspices of 
the National Electric Light Association, on Friday, October 
9th, in the offices of the American Institute of Electrical 
Engineers. All of the principal lamp manufacturing com- 
panies were represented, as were also some illuminating 
companies. President Frederic Nicholls, of the National 
Electric Light Association, presided at the meeting, and 
in a few preliminary remarks stated that the object of the 
gathering was to try to solve the somewhat difficult problem 
of standardising the incandescent lamp socket and lamp 
base. He instanced the good results that had followed when 
the street railway voltage was standardised at 600 volts, 
and thought that after discussing the whole subject those 
interested would find some way out of the present dilemma. 
During the discussion which ensued the point was brought out 
that perhaps 70 per cent. of all the sockets in use in this 
country are those of the Edison variety, and that, therefore, 
the minimum of inconvenience would result from the selection 
of that socket as a standard. All present, however, were not 
friendly to the Edison socket. Mr. E. E. Ries favoured the 
Sawyer-Man or Westinghouse socket and base. His objection 
to the Edison method of inserting the lamp in the socket was 
the liability to breakage of bulb from the lamp slipping out of 
the hand in unscrewing, and the possibility of arcs forming 
where the lamps were not turned far enough was also urged 
as an objection. For these reasons he preferred thie sliding 
contact of the Sawyer-Man socket. It was also developed in 
the discussion that the patents on the Edison base have 
probably expired, but that the socket patent would not expire 
until May 2, 1899. Mr. А. D. Page, of the General Electric 
Company’s Lamp Works, suggested a conference with the 
Company to ascertain its views with reference to licensing 
other manufacturers to make the Edison socket should it be 
adopted as a standard. Finally, a committee was appointed 


and report back at another meeting, to be held at the call of 
the Chairman. 

The Celebration of the Arrival of Niagara Power at Buffalo. 
Active steps are being taken by prominent citizens and repre- 
sentatives of commercial and industrial bodies in Buffalo to 
fittingly celebrate the arrival of electric power in that city 
from Niagara Falls. The celebration, it is thought, will take 
place about December Ist next. Several meetings of those 
interested in the project have been held, and various plans 
have been submitted to carry out the scheme. Nothing of a 
definite character has yet, however, been decided upon, 
although there is no doubt but that the accomplishment of 
the great engineering work will be celebrated on a large scale 
both in Buffalo and at Tonawanda, where Niagara electric 
power is also to be utilised. Tonawanda lies midway between 
Buffalo and the Falls, and is a large manufacturing point. 

Iron Electric-Light Poles.—A small tempest has been 
created in electric-light circles in this city through a pro- 
position presented to the Gas Commission a few days ago, 
having for its object the compulsory substitution of iron poles 
for wooden poles now used by electric-light companies. The 
representatives of the companies concerned entered a strong 
protest, on the ground that iron poles, which are said to be 
patented, would cost from 50 to 100 per cent. more than the 
wooden poles; and as there are 8,000 poles in this city, the 
change would involve an outlay of $250,000. 
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CORRESPONDENCE. 


— Sa 
THE INTERNATIONAL SUBMARINE TELEGRAPH 
MEMORIAL. 


TO THE EDITOR OF THE ELECTRICIAN. 


8m: From letters I have lately read in various newspapers 
with reference to the proposed International Submarine 
Telegraph Memorial,” it seems to me that there exists a dis- 
position to cavil at a recognition of the obligation that ocean 
telegraphy is undoubtedly under to capital, in contradistinction 
to the services rendered by the engineer or scientist. The 
money expended in the first abortive attempts at cable laying 
was, presumably, the earnings of men of brains, too; and if I 
take up cudgels in behalf of capital — and I doso very modestly 
—it is only because, in my experience, I have found capitalists 
to have possessed other things than money, one among them 
being the faculty of doing the right thing at the right moment 
—especially for the benefit of the engineer and scientist. 

My object, however, to-day, is to tell the story of a man who 
had money, and so, for that reason, perhaps would be called 
а capitalist, and what he did to advance ocean telegraphy. I 
may have dreamed the whole matter, while I think I am only 
relating something the late Thomas Brassey, contractor, told 
me, tacking on to it parts of a speech of Cyrus W. Field him- 
self; and if I am right, I should like to know why men of that 
stampare not entitled to at least equal honours with the engineer 
or scientist. Mr. Field had apparently failed in his project of 
connecting the Eastern and Western hemispheres by telegraph, 
when accident introduced him to Mr. Brassey ; and the result 
of a very short interview was, that that gentleman accepted 
the obligation of providing one of the three sums of £60,000 
asked for by Mr. Field, to secure the construction of another 
cable. After some time had elapsed, Mr. Field wished to 
cancel the guarantee Mr. Brassey had given him—saying that 
he had not been able to meet with another Thomas Brassey.” 
But the interview undertaken for this purpose did not end in 
this way ; for Mr. Brassey took upon himself the responsibility 
of another £60,000, and sent Mr. Field on his way rejoicing, 
with the name and address of one who, I believe, made 
himself responsible for the remaining unappropriated trifle of 
£60,000. If I am wrong in all this I am open to correction, 
but to the best of my belief all happened as I have related it. 
Here then, if I am right, we see what engineers and scientists 
owe to those with large hearts and clever heads, only known 
to some people as capitalists. 
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Let us see what the other side had done for the parti- 
cular object in view, which would warrant special confi- 
dence of capital. With all that was known at the time of 
the resistance offered to a current of electricity by wire of 
small gauge, the 2,000 miles of ocean cable was made with a 
gauge of copper so small that no telegraph man of that period 
would willingly have used it to cross a river of 2,000 feet 
only; and, in the matter of ће “ retardation ” in the discharge 
of the wire—that was left to be combated when the cable 
should be laid. There was positively, also, no telegraph instru- 
ment in use anywhere that was at all applicable for cables of 
great length, nor was there any serious effort made at that 
time to invent or design one specially for the purpose, and 
recourse had after all to be made to an instrument which was 
constructed on the principle of Gauss and Weber's telegraph- 
coil magnet-mirror, scale and all, which had been adapted for 
use on board ship, as a galvanometer. 

It is old news to say that the second cable, which the 
engineers did manage to submerge, was so little adapted to 
the end required of it that it gave out altogether in two or 
three weeks! time, which, I think, I can show was not an un- 
mitigated evil after all. It may be paradoxical to say so, but 
I think the failure of the first two cables advanced ocean tele- 
graphy many years. The assistance of capital had to be again 
invoked, and if those who responded had not been possessed of 
something more than money, the call would have been made 
in vain. And this I want to point out most emphatically, that 
had there not been quite as much as, and perhaps more, 
talent on the side of capitalists than there was on the side of 
the specialists, it would have been many a year before another 
attempt to lay 2,000 miles of cable would have been possible. 

In my opinion the names originally proposed by the pro- 
moters of the Memorial" are just the names of those for 
whom an overwhelming amount of evidence of worth might 
be brought forward, and for none other in equal degree.— 
Yours, &c., J. W. Wikis. 


LEGAL INTELLIGENCE. 


— — 
Froggatt’s Electric Lighting Company (Limited) v. Quentin. 


- In the City of London Court, on the 28th ult., tha plaintiffs sought to 
recover £352. 13s, 8d. (balance of £115) from Mr. Cecil Quentin, retired 
engineer, 25, St. Swithin's-lane, E.C., for work done and materials supplied 
in fitting up the defendant's yacht for the electriclight. For the plaintiffs 
it was stated that the defendant instructed them to fit up his yacht with 
the electric light. The plaintilfs executed the work, and after some trouble 
received a cheque for £50 on account, but the defendant refused to pay 
the balance. For the defence it was said that the plaintiffs were not 
suing for the whole amount of the original price agreed upon. The 
defendant would not pay the amount now claimed because he said that the 
accumulators supplied were useless, and instead of lasting from 80 to 100 
houra, аз tbe plaintiffs said they would, they only lasted for about five 
hours. The £50 was paid upon the express condition that the plaintiffs 
would make the accumulators work properly, which they had not done. 
The plaintiffs, on the contrary, contended that they told the defendant 
that it would be necessary to renew the accumulators three or four times 
before they could be relied upon. In his evidence the defendant stated 
that he went on a cruise, and the lights went out soon after he had started. 
Mr. Commissioner Kerr considered the defendant had behaved very 
liberally in the matter. The lights did not work properly, and all the 
defendant had asked the plaintiffs to do was to put them right, which 
they had never done. The consideration for which the defendant had paid 
his £50 having failed, judgment must be entered for the defendant, who 
was at liberty to bring an action for damages against the plaintiffs. 


_ Froggatt's Electric Lighting Company (Limited) v. Arden. 


In the Lambeth County Court on Tuesday, before Judge Emden, 
the plaintiffs in this case sued the defendant to recover 18s. in respect 
of rent for electric lamps. The defendant appeared, and admitted having 
used the plaintitfs’ lamps, but contended that he was not liable, on the 
ground that the light was defective. The plaintiffs’ witness admitted that 
the lamps, when first fixed, did not work very satisfactorily ; but they 
were put right afterwards, and there was really no cause of complaint. 
His Honour said the probabilities were in favour of the plaintiffs, and 
judgment would be for the amount claimed, with costs, 


Andrews and Co. v. Ullathorne. 


` Mr. Justice Collins, in the Queen's Bench Division on Monday, heard an 
action brought by Messrs, Andrews and Co., Victoria-street, Westminster, 
London, S.W., to recover from the defendants, Messrs. Ullathorne and 
Hartley, Bradford, £483 for goods sold and delivered for use at a mill 


belonging to Messrs. Marshall, Kaye and Marshall, Ravensthorpe, near 
Dewsbury. It appeared that the defendants obtained a contract from 
Messrs. Marshall for an electrical installation at their works, and the 
goods in question were supplied by the plaintiffs to the defendauts for 
use in such work. The defendants paid into Court £173. The defen- 
dant's case was that the prices charged by the plaintiffs were beyond 
those usually asked in the trade, and they set up a counter-claim for 
£154 as damages for delay, which they alleged prevented them from 
completing their contract within a reasonable time, in consequence of 
which they had been mulcted in damages. 

At the conclusion of the evidence, his Lordship, in giving judgment, 
said the matters which were in dispute were matters of account, and 
ought to be dealt with elsewhere. He considered that the defendant's 
counter claim had been made out, and he therefore gave judgment for 
them both on the claim and counter-claim with costs. 

Stay of execution refused 


Jobnson v. Hanson, Scott and Co. (Limited). 


This arbitration, involving certain points of interest to engineers, has been 
decided by Mr. Jeremiah Head, M.Inst.C.E. The plaintiff is Mr. W. 
Claude Johnson, of Johnson and Phillips, and the defendants are a Stockport 
firm of cotton driving-ropemakers. Towards the end of 1891 defendants 
undertook to supply a quantity of ljgin. diameter cotton driving-rope, 
which should be suitable for use in certain oonditions under which it was 
to work, and should not “ fray or stretch quickly.” In September, 1893, 
a further contract wa3 entered into on the same terms and conditions for 
an additional quantity of rope. The ropes were supplied and paid for. 
A year later, when they had been sufficiently used to teat their capabilities, 
they were found, according to plaintiff's contention, not to have fulfilled 
the contract conditions, and they were rejected. Others were purchased, 
and the cost thereof, amounting to £120, was claimed as damages. 
fendants contended that the ropes were good, and according to 
contract, and not properly rejected. The case was, in the first 
instance, brought before Mr. Justice Wright, and after evidence had 
been taken it was ordered to be tried before three arbitrators. In 
April, 1896, however, Mr. Head was selected by the judge to be sole 
arbitrator, all questions of costs being reserved. During the proceedings, 
which extended over four days, a number of technical witnesses were heard 
Their evidence went to show that the difficulties which led to the rejection 
of the ropes arose mainly from two causes, viz., firat, the small diameter 
of the driven pulleys (2ft. 4in.), relatively to the size of the rope (1 gin. 
diameter) ; and, second, the fact that the man employed by the plaintiff 
to make the splices in the ropes first supplied was not sufficiently expe- 
rienced in this class of work, and his splices were continually giving way. 
The ropes supplied by defendants under their second contract, which were 
also rejected, were spliced by their own man. In the result, the arbitrator 
awarded the plaintiff half the damages claimed. As to coste, Mr. Justice 
Wright ordered that each party should pay his own, and the arbitrator's 
fees should be paid equally by each party to the suit. 


General Electric Power and Traction Company (Limited) 
v. Lewis. 

This case came before Mr. Justice Chitty in the Chancery Division 
of the High Court of Justice yesterday. It was a vendor's action 
asking for specific performance of a contract for sale of a leasehold 
factory and certain plant and effects situate at Millwall. The plaintiffs’ 
case was that the property was not sold as a going concern, but was sold in 
a condition by which the purchaser might turn it into a going concern. 
The Company was in process of being wound up voluntarily, and the 
agreement was made between the liquidator and the defendant. The 
purchase-money was to be £7,500, and the completion was to take place 
on November 1, 1895. The sanction of the Court was given to the 
purchase, but the defendant had refused to complete, alleging that there 
was not a good title. 

There was no defence, and judgment was given for the plaintiffs in 
the usual form. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New 
Price Lists, and si matter should be sent early in the ] 


SPECIAL NOTIOE-—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published prioe of the Directory and Hand- 
book is 7s, 6d., post free 8s. 8d. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and circulars and 
fullinformation have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 5s., postage od.; abroad, 6s. 6d. post free. After publi- 
cation, 7s. 6d., by post 8з. 3d., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 

THE ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A 
Fleming, M. A., D. Sc., F.R.S. The New Edition ts now ready. Price 
128. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 
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La»oRATORY Norges AND Forms.—With the above title, we have read 
a set of 40 етеп and Advanced Exercises for use in Electri 


Dr. J. A. Fleming 
and will d 


per dozen nett; in 
sets of any three 1s. nett ; or the seb of 5 (or Advanced) 
Exercises can be obtained price бв. 6d. nett. e complete set of Twenty 
dvanced Exercises are price 10s. 6d. nett, or in 


handy portfolio, price 128. nett, or bound in strong cloth case price 128. 6d. 
nett (now ready). Strong’ portioline сап be lial peice la. ask: A full 
prospectus sent post free. 


% ELorgIo Morivs Powss.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric en to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 11s.). 

* MorivE POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C. E., M.I.E.E. Now Binding. Price 128. 6d, 
post free; abroad, 13s. 6d. 

. Овом ARMATURES AND COMMUTATORS."—By Mr. F. Marten Weymouth. 
is also ready; price 7s 6d. (abroad 8s.). Prospectus on application. 

‘t SUBMARINE CaBLE-LAYING AND Reparrine.”—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now read y. 

“Tas Work or HznTz."—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

“ ELnornio LAMPS AND Exgorrio LiGHTING," by Prof. J. A. Fleming 
CPU dee K . ahr 

us ons, designs, init rice 78. 
free. Prospectus post free. i 


“ OAL ENGINEERING FORMUL2,” а pocket-book by Messrs. W, 
Geipel and H. M. Kilgour, is now ded. price 7s. 6d., by 7s. 9d 
(abroad 8s.). A peper edition with wide margins can be supplied" 


TENDERS INVIrED.— The Shoreditch (London) Vestry invite 
tenders for the supply of the best quality insulated wires and 
mains for the interior wiring of consumers' prerhises, insulated 
iron pipes, junction boxes, main switches and accessories, a list of 
which appears in our advertisement columns. The period of 
supply is for one year. "Tenders must be sent in not later than 
4 p.m. of Tuesday, 17th inst., to Dr. H. Mansfield Robinson, 
solicitor and Vestry Clerk, Shoreditch Town Hall, Old-street, E.C, 

——— The Council of the County Borough of West Ham 
require tenders for four steam alternators and exciters, surface 
condenser and pumps, station switchboard, &., high and low 
tension mains, &., transformers, sub-stations, &c. ; instruments, 
arc lamps, posts, &c., and crane, for their electricity supply works. 
Plans, specifications, &c., can be obtained at the office of the 
Borough Electrical Engineer (Mr. John J. Steinitz), Town Hall, 
Stratford, E. ; and tenders must be sent in to Mr. Fred. E. Hilleary, 
Town Clerk, the Town Hall, West Ham, E., not later than four 
o'clock on Tuesday, Nov. 24. Some further particulars are given 
in our advertisement columns. | 

———— The Electric Lighting Committee of the Burgh of Ayr 
invite tenders for the supply and erection of (Section A) boiler 
house plant, (Section B) engine house plant, (Section C) under- 
ground work, details of which will be found in an advertisement 
on another page. Specifications and other particulars can be 
obtained at the offices of Mr. Robert Hammond, consulting 
engineer tu the Corporation, Ormond House, Great Trinity-lane, 
London, E.C., on and after Tuesday, Nov. 10, and tenders must 
be sent to Mr. A. G. Young, Town Clerk, Council Chambers, Ayr, 
N.B., not later than Wednesday, Nov. 20. 

he Corporation of South Shields invite tenders for the 
supply and erection of: (а) steam alternator with vertical triple 
expansion engine and transformers; (0) rectifier and extension to 
switchboard. Specifications, &c., may be obtained at the Borough 
Electrical Engineer's Office, West Holborn, after the 9th inst., and 
tenders must be sent in to the Town Clerk (Mr. J. Moore Hayton), 
Court Buildings, South Shields, by noon of the 23rd inst. Further 
particulars appear in our advertisement columns. 

————— The Corporation of Londonderry invite tenders for the 
supply of carbons for one year from January 1st next. Particulars 
may be obtained from the City Electrical Engineer (Mr. John 
Christie), and tenders accompanied with samples, should be lodged 
with the Town Clerk, (Mr. R. N. Chambers), Guildhall, London- 
derry, by December Ist. Some additional particulars are given in 
our advertisement columns. 


— The Commissioners for the Control of Lunatic Asylums 
(Dublin) invite tenders for the supply and erection of an electric 
light installation at the Maryborough District Lunatic Asylum. 
Tenders to the Secretary of the Board (Mr. P. J. Tuohy), Custom 
House, Dublin, by 10 a. m., Nov. 23. 

—— —— The British Electric Traction Company (on behalf of 
the Hartlepool Electric Tramways Company) invite tenders for 
the construction of the permanent ways. Particulars from the 
Sere * J. Vincent Kitchener), 1 and 2, Great Winchester- 
street, E. C. - 
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TENDERS INvITED.—The Gas Committee of the Dundee Corpora- 
tion invites tenders for the supply of cast-iron pipes, indiarubber- 
covered cables and electricity meters. Tenders to the Olerk to the 
Commissioners by 10th inst. 


——— The Parish Council of West Looe (Cornwall) invites 
tenders for lighting the district by electricity, gas, or oil. Par- 
ticulars from the Hon. Clerk to the Council, to whom tenders 
should be sent by the 28th inst. 

The Southampton Corporation invite tenders from local 
electrical engineers for wiring the Municipal Offices, Guildhall and 
Police Offices. Tenders to the Town Clerk, Southampton, by the 
13th inst. 

———— Exlension of Time.—It is notified that the time for 
sending in tenders for plant, &c., required by the Town Council 
5 n has been extended to 3 p.m. of Friday next, the 

th inst. 


—— — The Municipal Authorities of Copenhagen invite tenders 
for the delivery of boilers, engines and dynamos, mains, &c., for the 
proposed electricity station at Vesterbro, Copenhagen. Conditions, 
&c., may be obtained from the electrical station, 30, Gothe e. 
Tenders to Fourth Division of the Magistracy of Copenhagen by Dec. 4. 


TENDERS Ассегтер. — The following tenders have been received by 
the School Board for installing the electric light at the new store for 
books and furniture on the Bowling Green-lane site, Clerkenwell:— 


J. E. Spagnoletti and Crookes (accepted) . £550 
J. О. Grant and СосЁв......................................... 870 
Electrical and General Engineering Company ............ 789 
TAs Fdo ĩ A ⁰ а веат ев 748 
Wenham and Waters .......................................... 699 
Strode: and G ði ĩ 687 
Edmundsons (Limited d/b eee eene 649 
(A, THOM c ito вооа га 628 
Brush pt 598 


— —— The Argentine Minister of Finance has accepted the 
tender of the River Plate Electricity Company for the supply of 
100,000 carbons for the electric lighting of the Madero Port, Buenos 
Ayres. | 

PLANT FOR SALE.—As will be seen by an advertisement else- 
where, the School Board for London are prepared to receive offera 
for the purchase and clearance of a quantity of storage cells and 
instruments and apparatus, &c., connected therewith. Particulars 
can be obtained at the head offices of the Board, Victoris Em bank- 
ment, W.C., on Monday next, and offers must be sent in by noon 
on Monday, Nov. 16. 


APPOINTMENTS VACANT.—The Public Works Committee of the 
Birmingham Corporation invite applications for the positions of 
eleotrio inspector and assistant electrio inspector in the City Sur- 
veyor's department.  Particulars of the qualifications which appli- 
cants must possess for these appointments, and the salaries attached 
thereto, will be found set out in our advertisement columns, and 
applications must be sent in to Mr. John Price, City Surveyor, the 
Council House, Birmingham, not later than the 20th inst. 


———— From our advertisement columns it will be seen that 

the Shoreditch Vestry [requires a man to act as assistant instructor 
to the electric lighting olass at the Vestry's technical school. 
Applications by Friday, the 27th inst., tothe Vestry Clerk (Dr. H. 
Mansfield Robinson), Town Hall, Old-street, London, E.C. 
— The Leyton Urban District Council require the ser- 
vices of an assistant electrical engineer for their electric lighting 
works. Mr. R. Vincent, Town Hall, Leyton, Essex, is Clerk to 
the Council. 


— ———- An engineer, with a thorough knowledg» of electric 
lighting plant, is required at the Mullingar (Ireland) District 
Asylum. Salary, £70 per annum, and all found. Applications to 
the Medical Superintendent by 12th prox. 


—————— The position of Chief Lecturer in the engineering 
department of the Hull Municipal Technical Schools is vacant. 
Salary 2250 per annum. Applications to the Director of Studies 
(Dr. J. T. Riley), 7, Albion-street, Hull, by the 14th inst. 

—— — — The Plymouth School Board require a science teacher. 
Salary £120 per annum, rising to £150. Applications to the Clerk 
(Mr. E. C. Cook), 18, Princes-square, Plymouth, by 12th inst. 

——— — The Professorship of Natural Philosophy in Queen's 
College, Belfast, is about to become vacant. Applications should 
be sent to the Under Secretary, Dublin Castle, on or before the 
21st inst. 
— The Local Governing Body of the Aberystwith Inter- 
mediate School invite applications for the position of janes 
assistant master, to teach experimental science. Salary £100 per 
annum. Applications to the Olerk (Mr. S. Evans), 6, Portland- 
atreet, Aberystwith. 

Bankruptcy.—Ronald Hope Bridie, н s 
Bene't-place, Gracechurch-street, London, E.O., 
cated bankrupt. 


ineer, 8, St. 
adjudi- 
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. Liquipations.—A petition has been presented to the High Court of 
Justice by Messrs. Alexander Shanksand Son (Limited), steam engine 
makers, of Arbroath and London, for the compulsory winding- 
up of Inrig and Chester (Limited), electrical engineers, 44 and 46, 
"Һе Post-lane, London, E., and will be heard at the Royal 
Courts of Justice, Strand, W. C., on the llth inst. Mr. Н. 
Toomer, 35, Walbrook, E.C., is solicitor for the petitioners. 


—— The petition for the compulsory winding-up of Dietz, 
Davis and Co., electrolier manufacturers, East Smithfield, London, 
will be heard at the Royal Courts of Justice, Strand, W.C., on the 
lith inst. In August last the Company decided to go into 
voluntary liquidation ; and Mr. A. G. Clark, 39, Beecholme-road, 
Upper Clapton, London, was appointed liquidator. 


Gorp Recovery PaATENTS.— Reuter's agency at Pretoria (S. A. R.) 
telegraphs that judgment has been given for the plaintiff, Mr. James 
Hay, in an action brought against the African Gold Recovery Com- 
pany (Limited), to decide upon the validity of the patents utilised 
in the McArthur-Forrest Gold Extraction process, generally known 
as the ** cyanide process, so far as relates to the Company's busi- 
ness in South Africa. Patents Nos. 47 and 74 were set aside on the 
ground of want of novelty. The judgment in favour of the plaintiff 
was with costs against the defendants. 


Exports оғ ELECTRICAL APPARATUS AND MATERIAL. —– Тһе follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from October 28th 
to November 3rd, with the ports of destination :— 

Argentina—Buenos Ayres, £565 (including £55 telegraph material) ; 
Rosario, £267. | Australasia—Brisbane, £76; Fremantle, £820; Laun- 
ceston, £146; Melbourne, £419 (including £340 telegraph material) ; 
Port Darwen, £10; Sydney, £486. Belgium —Antwerp, £118. Ceylon— 
Colombo, £40. Egypt—Alexandria, £34 (telephone stores). France 
Boulogne, £13. Holland — Amsterdam, £108 ; Flushing, £249 ; Rotterdam, 
£75 (including £29 telegraph cable). India—Bombay, £86 (including 
£78 telegraph apparatus); Calcutta, £215. Malta, £315 (inc'uding £301 
telegraph material) Mauritius, £8. — Russia--Batoum, £50 (telegraph 
material) ; Riga, £16; St. Petersburg, £219 (telegraph material). South 
Africa— Cape Town, £216 ; Durban, £50; Sp«in—Pasages, £341. Straits 
Settlements—Singapore, £20 (telegraph material) етеп — Gothenburg. 
£66 (including £51 telegraph material); Stockholm, £256 (telegraph 
material) aud 26 tons additional telegraph material unenumerated. Turkey 
Constantinople, £261 (telegraph material) United States—Boston, £114 
(microphones). Total, £5,650. 

Foreign manufactured Electrical Apparatus and Material. — 
Foreign made goods have been re-exported as follows :— 

2 ee £64. Cape Town--South Africa, £88 (telephones). 

152. 


Сео. RIcHARDS AND Co. (Lrurrgp).— The business of this firm 
of manufacturers of machine tools, pulleys, &c., which was adver- 
tised for sale some time since, has beon sold by private treaty, and 
9 00 shortly change hands. The business is to be carried on as 

itherto. 


FROZEN-ON JUNCTION-Box Covers.—A new compound named 
‘*Sternoline " has been introduced by Gebrüder Stern, of Germany, 
which, it is claimed, will eTectually prevent the freezing-on of 
junction-box covers. The edges of the cover are smeared with this 
grease before the frost sets in, and the process need not be repeated 
more than once during the winter, say after a long thaw. 


Total, 


Tae ‘‘ ENGINEERING Macazine.”—The contents of the November 
issue of this magazine include The Industrial Effects of the 
Financial Isolation," by Logan G. McPherson ; *' Three Views on 
American Railway Development "—II. ; ‘‘ Leisure as a Stimulant 
to Travel," by H. G. Prout; The Cantilever as Applied to Build- 
ing Construction," by J. B. Robinson; The Use of Electric 
Power in Small Units," by William Elmer, jun.; The Import- 
ance and Economy of Pavement Construction," by S. Whinery ; 
„The Economy of the Modern Engine Room "—III., ** The Condi- 
tions Governing the Choice of Fuel," by Н. M. Chance; Gas v. 
Electricity for Power Transmission," by Nelson W. Perry; Six 
Examples of Successful Shop Management — II.“ The Influence of 
Isolation and Environment at the Cheney Mills," by H. Roland ; 
Invention and Design as Related to Mechanical Progress," by 
C. L. Rad&eld ; and Тһе Absence of a Standard in Battleship 
Design," by Ridgely Hunt. The issue also contains the usual review 
of the World's Engineering Press. This number, as well as all 
the back numbers, may be obtained at the offices of the European 
Edition, 1, 2, and 3, Salisbury-court, Fleet-street, London, E.C. 


CassiER’s MaaaztiNE.—-The November issue of this magazine 
contains articles on The Present Status of Electricity," by 
William Baxter, jun.; ''Rope Driving," by Abram Combe; 
„Hydraulic Power in Switzerland"; The Failure of the 
Masonry Dam at Bouzey, France"; The Manufacture of Com- 
pressed Fuel in the United States; Hydraulic Dredging”; A 
Tribute to J. F. Holloway "; Pumping Water for Irrigation” ; 
Marine Evaporators " ; and Boiler Insurance and Inspection.” 


X-Ray PHorocRAPHY.— Mr. F. С. Allsop, of 97, Queen Victoria- 
street, E.C., forwards an illustrated catalogue of electrical supplies 
for X-ray photography purposes. The list will be found useful for 
this purpose, the apparatus illustrated being very clearly described. 


FoREIGN NAMES IN INLAND TELEGRAMS.— The Telegraph Depart- 
ment notify that the names of the following foreign towns are now 
accepted as single words in inland telegrams :— Aix le-Chapelle, 
Aix-lea-Bains, and New Orleans. 


ABERDEEN.— The scheme for tho electric lighting of the harbour 
is to be carried out jointly by the Town Council and the Harbour 
Commissioners, the former body contributing the sum of £6,750, 
and the latter £2,586, making a total expenditure of £9,336.—— 
Messrs. John Fleming and Co. propose to light their extensive 
premises in Market-street by electricity, and the Council has given 
them permission to lay a cable under tho street for the purpose of 
connecting their premises on both sides of the thoroughfare. —— 
The Peterculter School Board has decided to introduce the electric 
light at the schoo] at Culte at a cost of £70. The contract has been 
let to the Northern Electric Supply Company. Seventy-six 16 c. p. 
lamps will be used. 

AMBLESIDE.—The District Council has decided to apply for a 
Provisional Order, and to retain the services of Dr. John Hopkinson 
88 consulting engineer. 

ARGENTINA.—A company, with a capital of $60,000, has been 
formed for the purpose of establishing electric light works in the 
town of Chascomus. It is stated that two-thirds of the shares have 
already been subscribed for. 

AsTON (BIRMINGHAM).—The District Council has received the 
sanction of the Local Government Board to borrow £350 for the 
electric lighting of the Council’s offices. 

Асто-Мотов Carriaces.—The daily Press seems to be wonder- 
fully well informed in respect to the advances made in auto-motor 
cars and carriages. About every other morning recently (when 
they have not been employed in contradicting their previous state- 
ments regarding the number of motor cars about to be placed 
upon the thoroughfares by, say, the Road Car Company) the 
daily papers have contained conspicuous notices regardiog 
some new developments; and the only comment we have to 
make is, that the technical Press is left severely in the dark 
regarding these great advances. This is, we suppose, because the 
technical Press knows so much less of the matter than its 
daily contemporaries. But if those who are responsible for the 
paragraphs and notices which appear in the daily papers would 
take the trouble to furnish the technical Press with particulars 
of the alleged improvements, it is more than likely the public 
would give a little more credence to such statements than we 
believe to be at present the case. The public looks for guidance 
in these matters. The latest report, for instance, is to the effect 
that on Sunday last there were practical and satisfactory street 
trial trips of a small auto-motor ‘carriage which is about to be 
introduced by the London Electric Omnibus Company. It is 
described as a sort of waggonette, with seats for 12 pas- 
sengers, 8ft. in length, mounted on four pneumatic wheels (not 
wheels with pneumatic tyres) and running particularly easy 
aud noiseless. Its wheels are described as being 2ft. in dia- 
meter and the wheel base about 3ft. from centre to centre, 
so that it will turn easily in about its owalength. Its total weight, 
including accumulators, is said to be one ton. The particulars 
furnished to the daily papers are evidently supplied by one 
acquainted with the technics of the subject (probably Mr. Rad- 
clitfe Ward himself), as there are many claims for this vehicle 
which could only be made by one who is responsible for its 
evolution. The carriage is described as having ‘‘most seriously 
diminished the weight of the electric battery for motive power.” 
Whereas the old accumulator cells were 12in. by 8łin. bs 6in., 
and their weight per cell b6lb., those used on the present 
vehicles are 10in. by 8in. by 3in., and weigh 24lb. per cell. These 
particulars are interesting, but might be more complete; for 
instance, no particulars are given as to cost. This is a subject 
upon which the newspaper paragraphs referred to are silent. 

BARKINd (Essex).--The Urban District Council has decided to 
discontinue the present system of street lighting by oil lamps ; and 
in consequence of the strong objection of the Council to gas light- 
ing, Mr. W. C. C. Hawtayne has been instructed to prepare a report 
as to the practicability of introducing the electric light. 

Batu.—Major Е. H. Tulloch held a Local Government Board 
inquiry on Friday into the application of the Bath Corporation for 
sanction to borrow £08,000 for the purchase of the undertaking of 
the City of Bath Electric Lighting and Engineering Company 
(Limited), and for extensions of the plant and mains. The 
application was supported by the Town Clerk (Mr. J. Stone), and 
Alderman Sturges, Chairman of the Lighting Committee. The 
consulting engineer (Mr. Robert Hammond) gave technical details 
of the Council's scheme. It had originally been intended to 
borrow only £45,000, and the Inspector expressed the opinion that 
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part of this sum should be obtained by a further loan when the 


extensions became necessary. Some of the ratepayers objected 
to the loan on account of what they termed the risky nature of 
the scheme. Alderman Sturges wound up the proceedings on 
behalf of the Corporation, and appealed to the Inspector to report 
in favour of the entire loan. 

BEpwonTH.— The Parish Council is not satisfied with the manner 
in which the streets are illuminated, and inquiries as to the practi- 
cability of introducing the electric light are being made. 

BEkLTASr.— The Electric Lighting Committee is in negotiation 
with the Improvement Committee for the acquisition of the stone- 
yard on the south side of Laganbank-road as a site for the proposed 
new steam-driven electricity station. The capacity of the present 
station is about 17,000 eight с.р. lamps, and applications for 
17,145 lamps are already in hand. The estimated expenditure on 
the new station is put at £50,000. 

ВікміхонАМ. — Тһе Public Works Committee have approved the 
scheme of tramway extensions submitted by the City of Birmingham 
Tramways Company. 

BLacKPooL.—Since the commencement of Mr. Quin's régime 
there have been several changes on the staff of the Electricity Works. 
Mr. A. T. Cooper, the chief assistant, resigned his position some 
two months ago; and last week Messrs. R. L. Gamlen, mains 
superintendent, and E. R. Ні], his deputy, both relinquished 
their 55 Each of these gentlemen were the recipients 
of handsome tokens of esteem from the remaining members of the 
staff on their retirement. The new scale of charges which is to 
come into operation on lst January next appears to be the subject 
of much ‘‘ mystification " on the part of consumers ; for at a recent 
meeting of the Local Tradesmen's Association one of the speakers 
said they (the tradesmen) were mystified as to what the circular 
conveying the notice of alteration cf charges really meant; and 
he should be glad if Mr. Quin would meet them, and explain 
matters. The borough electrical engineer has, we learn, accepted 
the invitation. 

Braprorp.—The following circulars have been issued by Mr. 
À. H. Gibbings, borough electrical engineer :— 

„Dan Sin: I have been instructed by the Gas and Electricity Supply 
Committee to inform you that they have arranged to supply to all their 
consumers using electricity for incandescent lighting, a certain number of 
lamps free of charge at the end of every aix months. These lamps are for the 

urposes of renewals, and the supply is arranged on the well-known 

is that a good incandescent lamp will give an economical light for 1,000 
hours ; but it is not advisable to use them longer, as, after that time, they 
become black, a deposit of soot obscuring the inner side of the globe, and 
thus decreasing the candle-power. The Committee have decided to give 
this advantage to their consumers, as the lamps supplied will be the 
best lamps to be obtained on the market, and will obviate the tendency 
on the part of the consumer to purchase cheap and unsatisfactory lamps 
which are being introduced into the town. If you are using arc lamps 
as well as incandescent lamps, it will be necessary for you to have 
another meter fixed, in order to ascertain the amount of electricity used 
for incandescent lighting alone, and for this meter a rental of 5s. (five 
shillings) per annum will be made. If you are agreeable to this arrange- 
ment, kindly fill in the annexed form and return it to my office. You are 
requested to apply at the Stores, Electricity Works? Boltou- road, for the 
lampe to which you will be entitled, as soon as »ossible after receiving the 
account in January, 1897, for the current half.year. Every lamp will be 
tested before being sent out, and the Corporation will not recognise any 
breakages or defects after the lamps have once left the stores. Tlie supply 
of lamps will be subject to all the conditions stated on the enclosed list. 
Information will always be given upon any question concerning the supply 
of electricity upon application to the Electricity Department, Town Hall, 
or at the Show Rooms, 204, Swan- arcade. 

The further Notice to Consumers " is to the effect that the price 
for all electricity used for motive power, or electric heating and 
cookiog, will be reduced to 24d. per unit, on and after January 1, 
1897, and that electric motors, electric heating and cooking appa- 
ratus, arc lamps, &c., may now be obtained from the Corporation on 

, for use in connection with the Corporation electricity supply, 


Brewers’ Exuisition.—At the Agricultural Hall, London, 
during the week, a successful exhibition of brewery plant and 
apparatus, and of the many interdependent industries connected 
with the extensive brewing trades of this country, has been held. 
Contributing considerably to the success of the show may be 
mentioned several well-known electrical firms. Mr. J. J. Hicks, 
of Hatton Garden, has a prominent stand of scientific instruments 
used in the arts and mysteries of brewing, including a mash tun ther- 
mometer, self-registering cellar thermometers, hydrometers, &c. The 
Improved Glow Lamp Company have a fine show of artistic and 
novel forms of glow lamps calculated to popularise the electric 
light among hotel and restaurant keepers and the managers of 
popular places of recreation, who flock to the Agricultural Hall on 
the occasion of these Brewery Exhibitions in considerable num bers. 
The Improved Glow Lamp Company are pushing their special make 
of incandescent lamp to the front, and unquestionably the holding 
of a Brewers’ Exhibition offers an excellent opportunity of reaching 
an important section of the public, and one to which the facilities 


of electric lighting particularly appeals. We shall be surprised if 
the enterprise of the Company does not meet with a considerable 
measure of success. Messrs. F. A. Glover and Co., who are closel 

associated with the electric lighting of the Agricultural Hall build- 
ing, are also in evidence with an electric cooking and heating 
exhibit, which may be similarly held to appeal in a marked degree to 
the restaura'eur, owing to ita cleanliness, convenience of handling, 
and economy when all things are taken into consideration. 
Mr. Arthur Ross shows the ‘‘ Vernon " electric thermometer and 
fire alarm, for which he claims a number of advantagos, especially 
in its use for hotels, theatres, breweries, &c. Messrs. Doulton, 
of Lambeth, show many specimens of their well-known stone and 
brown ware for use in connection with the trade. The same may 
be said of Messrs. Stiff and Sons’ array of stoneware manufactures. 


BRIGHOUSE.—A formal resolution in favour of applying for a Pro- 
visional Order has been unanimously passed by the Town Council. 


CHURCH LicHTINc.—A very complete electric light installation 
has recently been fitted up at St. Francis Xavier's Roman Catholic 
Church, Dublin. Current is supplied by a dynamo driven by a 
10 н.р. Crossley gas engine. A battery of accumulators capable of 
supplying 100 50 c.p. lamps for 10 hours has also been provided. 
There are eight 500 c.p. Sunbeam incandescents in the nave, 
and the numerous side chapels, corridors, vestry, &c., are illuminated 
by means of 16 and 32 c.p. incandescents.——Ohrist Church, Bath, 
is to be wired for the electric light, at an estimated cost of 
£220. 

DARWEN.—After a lengthy discussion the Town Council has 
a resolution in favour of at once applyin g for a Provisional Order. 

DRovLspEN.—The District Council has decided to oppose the 
application of the Manchester Corporation for a Provisional Order 
for supplying the ‘outlying districts with electric current. The 
Council proposes itself to apply for an Order. 


DusBriN. —The question of the purchase of the undertaking of the 
Dublin United Tramways Company is at present under the consi- 
deration of the City Council. A majority of the members appear 
to be in favour of purchasing and of considerably extending the 
present lines. The Company is, however, preparing a rival scheme 
providing for the sharing of profits, and which may be attractive 


to the Corporation." In any event it is probable that electric 
traction will be introduced on the lines within the jurisdiction of 
Council. 


Fermoy.— Mr. F. J. Warden Stevens has submitted the proposed 
agreement to be entered into between the Town Commissioners 
and the Company to be formed for the purpose of lighting the town 
electrically. The matter is to з considered at a special meeting of 
the Commissioners. The Military Authorities are in treaty with the 
Company for the lighting of the two military barracks in Fermoy, 
and the new camp at Kilworth. 


Еке. А serious fire occurred on the 29th ult. at the premises 
of Messrs. J. Stone and Co., electrical engineers, Arklow-road, 
Deptford. 

GRANTOWN (ExrarN).—The electric lighting question will be dis- 
cussed at the next meeting of the District Council. Schemes 
involving outlays of £4,500 and £5,000 respectively have been 
submitted by Mr. P. C. Middleton and Messrs. D. Stewart and Co. 
It is proposed to utilise water power. 


HaMPsrEAD (Lonpon).—The Lighting Committee recommend 
that High-street and Haverstock-hill, to the boundary of the St. 
Pancras parish, be illuminated by means of arc lamps. 


HANLEx.—In consequence of the receipt of a number of appli- 
cations for electric current from residents in Wood. terrace, Fletcher, 
Clive, Bryan, and Boundary-streets, it has been decided to extend 
the electric light mains to these thoroughfares. 


Hosrirat Licut1nc.—-The Governors of the Devon and Exeter 
Hospital have decided to spend an additional sum of £2,000 on the 
electric light installation and the new laundry. 


Hvrr.— The Borough Electrical Engineer (Mr. A. S. Barnard) 
has reported to the Electric Lighting Committee that recent 
applications for electric current almost exhaust the full capacity of 
their station ; and in case of breakdown they would be in a serious 
predicament. He therefore suggests the hiring of additional 
machinery for three months until further and more definite arrange- 
mentscan be made. The salary of the assistant engineer (Mr. S. E. 
Bastow) has been increased to £104 per annum. 


LAMBETH (LONDON).—The Vestry has received а communication 

from the Board of Trade making certain objections to the pro- 
sed transfer of the Lambeth Provisional Order to Mr. C. W. 
ax. А special committee is considering the matter. 


Larne (IRELAND).—At the last meeting of the Town Commis- 
sioners a discussion arose on a proposal to extend the electric 
light mains; but, in view of the termination of the contract with 
the Electric Light Company in April next, the matter has been 
deferred until after that date. К 
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Lecrores.--Mr. W. Н. Preece delivered an interesting public 
lecture in the new hall of the North Wales University College, 
Bangor, on Friday last, the subject being Electric Lighting." 
In a popular way Mr. Preece brought home to the minds of his 
listeners the chiof points telling for the electric light over gas and 
other forms of illumination. Many of the points made, although 
well known to our readers, were doubtless presented for the first 
time to à Welsh audience, who were thus enabled to gauge the 
merits from every point of view of the electric light, especially in 
matters of health and economy. 

Mr. J. Shipp delivered, on Friday last, the first of a course of 
four lectures on Electricity, in the workmen’s dining-room 
attached to the Telegraph Manufacturing Company's extensive 
-worksat Helsby. Mr. E. A. Baylis manipulated the lantern slides. 


Leran (Lancs.).—Particulars of a project for the construction of 
a system of tramways for urban and suburban traffic have recently 
been submitted to the Town Council. A company is to be formed 
for the purpose of carrying out the scheme, which is looked upon 
with much favour by the Council. 

Loncton.—The agreement between the Corporation and the 
British Electric Traction (Pioneer) Company (Limited) for the con- 
struction and working of light railways in the borough, and from 
Longton to Trentham and Blyth Bridge, has been completed. 

NEWMARKET.—The District Council have received а communica- 
tion from the Newmarket Gas Company offering ‘‘to join the 
Council in the appointment of an engineer to advise on the 
suitability of the district for an electric light supply." This 
generous offer was promptly declined by the Council, who have, as 
already stated, definitely decided to apply for a Provisional Order. 


RaATHMINES (DunLIN). —In connection with the proposal to con- 
struct an electric tramway in the district of Rathmines and Pem- 
broke, the Commissioners of both townships have agreed to meet in 
conference for the purpose of discussing certain objections to the 
scheme made by the Pembroke Commissioners. It has already 
been decided by the Rathmines Commission to promote a Bill in 
Parliament for the construction of the tramway. 

SouTHAMPTON.—The applications for electric current are coming 
in in so satisfactory a manner that the Electric Lighting Committee 
have decided to at once start the work of extending the mains. 
The maximum price for current for lighting purposes has been 
reduced from 7d. to 6d. per unit, and the charge for motors has 
been reduced from 6d. to 3d. per unit. The reduced rates come 
into force after the Christmas quarter. 


Train LicHriNG.— The London, Chatham and Dover Railway 
Company have decided to introduce corridor trains between London 
and Dover in connection with the mail express services. The 
carriages will be of the latest design and will be lighted electrically. 


WALLASEY. —Mr. Rienzi Walton, C.E., held a Local Government 
Board inquiry on Friday last into the application of the District 
Council for sanction to borrow £17,000 for electric lighting pur- 

oses. In support of the application, the Clerk to the Council 
Mr. W. Danger) stated that a licence had been obtained for the 
supply of electric current within the district, but it was intended 
to apply for a Provisional Order. It was originally proposed to 
incur an expenditure of only £12,500 on the scheme, but it had 
been found that the electric light was likely to be popular in the 
district, and therefore it was decided to spend an additional sum of 
£5,000, which, with the original estimate, would cover all the 
necessary requirements for the next two years. The consumption 
of gas was increasing at the rate of about 10 per cent. per 
annum, and the Council considered itself justified in not only 
increasing and extending the gasworks, but in also introducing 
the electric light. Technical evidence having been given in sup- 

ort of the application by the Council’s engineer (Mr. H. A. 

ill), the inquiry closed. 

W ATERLOO (LIVERPOOL).—The District Council of Waterloo-with- 
Seaforth have approved the plans of the generating station of the 
Liverpool District Electric Lighting Company, which it is proposed 
to erect on the west side of the Brighton-road. 

West Ham.—Mr. G. W. Wilcox, M.I.C.E., has held a Local 
Government Board inquiry into the application of the Corporation 
for sanction to borrow £50,000 for electric lighting purposes. 
The Deputy Town Clerk appeared in support of the appli- 
eation, and the Borough Electrical Engineer (Mr. J. J. Steinitz), 
gave details of his scheme, after which the inquiry closed. 

WOLVERHAMPTON.—The demand for electric current continues 
to grow apace. Several customers, including the Post Office, aud 
the Birmingham and District Counties Bank, have recently been 
added to the books of the electricity department, while a number 
of the old customers are making extensive additions to their instal- 
lations. Two of the local churches are at present lighted electric- 
ally, and an effort is to be made to induce the other churches to 
follow their example. 

WoRKHOUSE LioHrING.— The Cork Guardians will, at their next 
meeting, consider a proposal to light the workhouse electrically. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, Y 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 


Nots.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete cati 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 

October 7, 1896. 
22,219. E. G. Mites and А. W. Turner. Birmingham. A portable auto- 
matically-driven phonograph and graphophone suitable for com- 
mercial, domestic and general use. 


H. J. Waca. Westminster. An improved automatic electrical 


cut-out, 
October 8, 1896. 

W.Wytp. Blackpool. An improvement in telephone switches 
(automatic). 

C. T. BRIscok and G. Н. SHaw. 
ing roses for electric lamps. 

G. F. KRIEGER. London. Improvements in electric apparatus for 
lighting and extinguishing gas jets. 

J. Imray. London. A method of exciting synchronous or 
asynchronous dynamo-electric machines or motors working with 
alternating currents of contact potential {La Société Anonyme 
pour la transmission de la force par l'electricité, France.) 

Н. EpuuNps. London. Improvements in electric cables. 

Н. EpMunps, London. Improvements in apparatus for com- 
pleting, interrupting, diverting and controlling electric currents. 
S. BERDITSCHEWSKY-APOSTOLOFF. London. An improved auto- 

matic telephonic exchange system. 
October 9, 1896. 

W. R. RaAwLiINGS and J. J. RAwrtiNGs London. 
switches for electric currents.* 

E. Prentice. London. Improvements in and relating to the 
supports or holders of electric incandescent lampa. 

L. Epstein. London. An improved manufacture of electrodes 
for secondary voltaic batteries. 

R. E. LogsENER. London. Improved means for electrically heating 
water and other liquids. 

October 10, 1896. 

J. ManspEN and M. Pearson. London. 
switches. 

A. WRIGHT. 
instruments. | 

J. M. Barr and C. E. S. Pillars. London. An improvement in 
telegraph cables and their connections. 

P. Vox WovwERMANS, C. Konn, J. Kony, and T. FISCHER. 
don. Improvements in phonographs. 

A. G. Hitt. London. Improved means for controlling and for 
effecting combinations in the stops of electro-pneumatic organs. 
G. E. M. STONE. Sheffield. Improvements in apparatus for elec- 
trically actuating the stopping mechanism of engines, motive 
power or machinery in cases of accident or otherwise, in part 

applicable to other purposes. 
October 12, 1896. 

. А. A. PoLLock. Glasgow. Incandescent electric light decorations. 

. G. Byna. London. Improvements in wall sockets for electric 

lighting and like fittings. 

. G. Вуха. London. Improvements in fittings for electric light 

and like purposes. 

. A. G. New. London. Improvements in electric accumulators. 

‚ V. A. FYNN. London. Improvements in dynamo electric machines, 

. G. H. Scorr. London. Improved method of and means for 
electrically connecting railway rails. 

Н. C. Mapsen. London. A high-speed dynamo.“ 


October 13, 1896. 
. R. BELL and W. T. Hart. London. 
bell pushes and their equivalents. 
8. Н. SHORT. London. Improvements relating to the generation 
of gas and electricity and to apparatus therefor, and the applica- 
tion thereof to motive power purposea.* 
. Н. H. Lake. London. Improvements in electric brakes. (Elmer 
Ambrose Sperry, United States.)“ 
. W. Turner. London. Improvements in or relating to switches 
for electric batteries. 
. W.J. Davy. London. Improvements in or connected with auto- 
matic switches for controlling electric lampe. 
October 14, 1896. 


. F. T. HoLLiN&. Leytonstone. Improvements in electric locking 
and block apparatus on railways. - : 


22,226. 


22,269. 
22,282. Hdifax. Improvements in ceil- 


22,526. 
22,333. 


22,352. 
22, 355. 


22,360. 
22,402. Improvements in 
22,416. 
22,423. 
22,442. 


22,464. Improvements in electric 
22,465. 
22,518. 


22,520. 


Brighton. Improvements in electric measuring 


Lon- 


22,530. 


Improvements in electrical 
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COMPANIES’ MEETINGS AND REPORTS. 


The British Electric Traction (Pioneer) Company 
(Limited). 


An extraordinary general meeting of the Company was held yesterday at 
Winchester House, Old Broad-street, “ to consider and, if deemed advis- 
able, pass a resolution approving a contract for sale of the Company's 
undertaking and assets to the British Electric Traction Company (Limited), 
(draft of which will be submitted to the meeting), and also to fix the 
remuneration of the Directors.” Sir Charles Rivers Wilson presided. 

The SECRETARY (Mr. J. Vincent Kitchener), having read the notice 
calling the meeting, 

The CHAIRMAN said: Gentlemen, this is the second time that I have 
bad the privilege of appearing before you on behalf of the Pioneer Com- 
pany, which has had, as you know, a very short existence. We only came 
into being less than a year ago, and it is only a little more than nine 
months ago since I had the pleasure of appearing before you aud explain- 


ing the policy of the Company, and what our expectations were as to 
the eventual formation of a larger company, of which the present 
Company would be the Pioneer. I think we may congratulate 
ourselves upon the fact tbat within so, comparatively speaking, limited 
& time we have been able to do such business and to command such 
results as to justify us in going forward iu the direction of the forma- 
tion of a larger company. In fact, I may say that the work done almost 
exceeds my expectations, and the consequence is we feel now that we are 
in a position to go to the public and to ask them to join with us in going 
forward upon a large and, I hope, very successful career. We have taken 
steps accordingly to form—we have formed and registered —a new com- 
pany, in which we propose to perpetuate the name of our existing Company, 
dropping the word “Pioneer.” The new Company will therefore be entitled 
the British Electric Traction Company. We propose that it shall have a 
capital of £600,000, to be divided into 30,000 Six per Cent. Cumulative 
Preference shares and 50,000 Ordinary shares of £10 each, and power will 
be taken to increase the share capital from time to time, as may be found 
necessary. The Directors will have power at any time to issue debentures 
to the extent of one-half the subscribed capital for the time being. 
The new Company will take over and carry on the business of the 
Pioneer Compeny, and the Directors of the Pioneer Company are to be the 
Directors of the new Company. There will therefore be no break in the 
continuity of the business, I may just explain that there will not be a com- 
plete merger of the Pioneer Company into the new Company, as perhaps 
might have been expected, for it will be necessary to maintain, I may say 
technically, the life of the Pioneer Company for a limited time. The 
reason for that is that the Pioneer Company has become the possessor of 
certain Provisional Orders authorisising the construction of certain under- 
takings, and by the provisions of the Tramways Act, 1870, it is not 
feasible to make a transfer of such undertakings until the expiration of six 
months from the period of completing them. The consequence is that 
as we have certain Provisional Orders enabling us to carry out works, 
the completion of which cannot be anticipated under a period of a year 
or 18 months, or perhaps two years, although for all practical purposes 
the Pioneer Compauy becomes one with the new Company, yet there 
are technical neceesities which oblige the Pioneer Company to remain in а 
quasi state of existence. I think it is necessary to give that explanation, 
as probably it might be expected that the Pioneer Company will disappear. 
But the shareholders in the new Company will be exclusively shareholders 
in the new Company. The terms upon which the business of the Pioneer 
Company is to be transferred is the payment by the new Company of 
£25,000. The paid up capital of the Pioneer Company is £20,000, or £4 
per share on 5,000 shares. The price to be paid by the new Company will 
therefore be equivalent to a return of the paid up capital together with a 
bonus of £1 per share. This is nominally a profit of 25 per cent. to the 
Pioneer shareholders on the year’s work ; in reality it is better than this, 
because, as the shareholders are aware, the second call of £2 a share was 
paid up only about & month ago. The new Company will take over 
and discharge all the liabilities of the Pioneer Company, so that the 
£25,000 will go to the sharebolders free from any deduction. In addition 
to this bonus of £1 per share, the Directors have stipulated, on behalf of 
the Pioneer shareholders, that they shall have a preference in the allot- 
ment of shares in the new Company to the extent of their respective 
holdings in the Pioneer Company ; that is to вау, every shareholder in the 
Pioneer Company will, as a matter of right, be entitled to an allotment of 
one Ordinary share in the new Company in respect of every share he 
holds in the Pioneer Company ; and, as it is expected that the capital 
of the new Company will be largely over-subscribed, the Directors 
consider that in obtaining this preference for the Pioneer shareholders 
they have secured a distinctly valuable concession to those who decide 
to avail themselves of the opportunity to join the new Company. But 
it must be distinctly understco і that any shareholder who does not apply 
for the shares at the proper time will forfeit his right to the allotment, 
and that this right toa preferential allotment is not transferable. Iam 
happy to state that the Electric and General Investment Company, who are 
arranging the issue of the new capital, and who are very much interested 
in the success of the new Company, will relieve the Pioneer shareholders 
of the necessity to remit cash in payment of the application money in 
reepect of the new shares, as the Electric and General Company have 
agreed to pay, on behalf of the Pioneer shareholders, the amount due on 
application for the new shares up to the! amount of £5 per Pioneer share. 
A circular explaining all this will be sent to you in due course. The object 


of the arrangement is, that you, gentlemen, who subscribe for shares in the 
new Company shall not be put to the inconvenience of having to pay cash 
when cash is due to you; and as no money, of course, will be available 
to make the payment to you until after the allotment, the Electric 
and General Company have come in, and have relieved us and you 
from the inconvenience I have referred to. I think you will like to 
know something about the assets we are able to transfer to the new Com- 
pany ; and as to that, I think I can give you some really satisfactory infor- 
mation. You will see the details of what I am now going to say to you 
set out in the prospectus which we propose to issue almost imme- 
diately in connection with the new Company ; but I will just men- 
tion what are the salient assets which we propose to transfer. First 
of all there are several valuable Provisional Orders and Acis of 
Parliament for the carrying out of various electric traction undertakings, 
We have obtained a Provisional Order for the construction of electric 
tramways from Oldham through Ashton to Hyde, a populous district in 
the neighbourhood of Manchester, where further tramway facilities are 
much wanted ; and we are at the present time negotiating a contract 
with the Corporation of Ashton to supply us with the necessary electric 
current. The extent of the lines I refer to there will be about seven 
miles. Another Provisional Order is for the construction of electric 
tramways in the Potteries district embracing an extent of about 124 miles, 
These tramways are extensions of the existing North Staffordshire Tramway 
Company’s system, and with respect to that system I am happy to state 
that we have made a most excellent arrangement with that Company by 
which we shall obtain the contract for the equipment of their lines electri- 
cally. For that purpose we have entered into what I consider is a very 
good and profitable contract with the Brush Electrical Engineering Com- 
pany, who are to provide the plant, machinery, rolling stock, and other 
necessary appliances. We have also undertaken on profitable terms to 
work these lines. There is another provisional contract that we have 
entered into with the Corporation of Longton to equip electrically the 
existing tramways within their borough and to carry out certain extensions 
of about three miles in one direction and three miles in another direction. 
Altogether it is expected that in the Potteries district of North Stafford- 
shire there will be, in the course of the next few years, a network of electric 
tramways, in which the new Company will be interested, extending over 
about 35 miles, and connecting the important industrial centres of Longton, 
Stoke-on-Trent, Hanley, Burslem, Newcastle-under-Lyne, Tunstall, and 
other places in the vicinity. We have also obtained an Act of Parliament 
to construct a short electrical tramway from Kidderminster to Stourport, 
and we have secured a Provisional Order authorising extensions of electrical 
tramways at Hartlepool. These various undertakings which I have speci- 
fied embrace a mileage of about 56 miles, and I may ғау that these are 
absolute assets. They are schemes which will undoubtedly be carried out, 
and, I venture to think, will be carried out very profitably by the new Com- 
pany. In addition to these negotiations and absolutely ascertained assets we 
are handing over to the new Coinpany the result of all our various other 
negotiations, and the negotiations themselves, and it is simply, because I 
wish to speak with very great reserve and prudence that I do not enter into 
some developments as to negotiations which we have undertaken in other 
directions. I may mention that those negotiations, some of which are 
not only in a very forward condition, but really almost completed—will 
undoubtedly in my opinion be carried to a successful termination, and 
those undertakings embrace a mileage of about 84 miles. Therefore 
I may say that we have during the period we have been at work 
been able to bring to a more or less successful conclusion negotiations 
embracing 120 miles of electric lines. There is even a third category of 
undertakings which I will mention, for in various quarters we have opened 
up communications from which we expect to obtain results in the near or 
more distant future. Thoseof you who attended the meeting last February 
may, perhaps, remember that I referred to the question of supplementing 
the trolley system by some other perhaps more satisfactory system, as some 
think it; and I told you that we had acquired certain rights in a valuable 
American patent known by the name of its inventor, Mr. Esmond. I men- 
tioned then, and I repeat now, that although, for all practical purposes— 
convenience, economy, and other technical reasons—we consider that the 
best system—I am speaking now from the point of view of shareholders— 
is the overhead trolley system, yet I told you that we thought it was advis- 
able to have some other system in reserve for employment in localities 
where the introduction of the overhead trolley system might be objected 
to. I will, therefore, tell you what we have done with respect to this 
Esmond system. By the friendly assistance of the Brush Electrical 
Engineering Company we have been able to have a full and continued trial 
of this system. A track bas been laid down at the Loughborough works 
of the Brush Company, aud the system has been there subjected to all 
sorts of experiments and trials in order to test its efficacy. The result 
is that while in its main lines it has simply carried out the expec- 
tations we formed, certain matters of detail require improvement and 
development ; and our engineers have given a great deal of trouble to im- 

roving the system as it came to ив, and, I believe, with entire success. 
Therefore, I eay, I fully look forward to this—that we shall alwaya have 
in reserve the surface conta:t system, which will be applicable where 
corporations or localities inay not think fit to adopt the overhead 
trolley system. At the same time I will again say that we look to the 
overhead trolley as being the system that is most likely to be generally 
adopted, and which certainly, if adopted, will give the best financial resulte. 
I speak with some confidence when I say that the prejudice against the 
overhead trolley system is gradually passing away, and that in that direction 
we shall probably advance the interest of the Company. The particular 
object of the meeting to-day is, if you approve of the proceedings of the 
Company, which I have had the honour to explain to you, to ask you to 
consent to the agreement which has been entered into between the pioneer 
Company and the new Company upon the lines I have just described. The 
agreement has been drawn up very carefully by our solicitor, Mr. Morse, 
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with our approval, and I think it will commend itself to you. I now 
propose 
“ That the agreement, draft of which has been submitted to the meeting and 
is initialed by the Chairman, purporting to be made between the British 
Electric Traction (Pioneer) Company (Limited) and the British Electric 
Traction Company (Limited) be and the зате is hereby approved and con- 
Armed, and the Directors are hereby authorised to execute and carry the 
same into effect.” 

Auy other particulars you may wish for we shall be delighted to furnish, 
and any technical matters which may require to be explained will be dealt 
with by Mr. Morse. 

The Earl of SUFFOLK AND BERKSHIRE seconded the motion. 

No shareholder making any observation, the CHAIRMAN put the 
motion to the meeting, and it was adopted. 

Mr. GEORGE HERRING: My experience of public meetings is that 
whenever there is a small attendance it means that the shareholders have 
entire confidence in their Board, and that, I take it, is the case now. I 
therefore feel that I shall have the cordial support of all present in moving : 

“ That the remuneration of the Directors of the British Electric Traction 

(Pioneer) Company be fixed at the sum оў £1,000, to be paid upon the 
formation of the new Company, and to be divided amongst them as they may 
determin-.” 
It may ba necessary for me to explain why I am the mover of this 
resolution. My friends and I are the holders of about half the 
present Company, and for that reason your Board requested that 
I should fix or suggest the remuneration, and after consultation I fixed 
the sum at £1,000—a proposal which I think is as fair as it possibly can be 
as between the shareholders and the Directors, and the Directors are 
perfectly satisfied. 

Mr. FISHER seconded the motion. | 

The CHAIRMAN : Before I put the resolution I should like, on behalf 
of my colleagues and myself, to express our appreciation of the kind and 
liberal manner in which our services have been recognised. I believe we 
are at the outset of a very great undertaking. We all know that electric 
traction in thia country is entirely in its infancy ; and when we com- 
pare what we have done in this direction with what has been done in 
other directions—notably in America, and, to a certain extent, on the 
Continent—one feels almost surprised at the little that bas been done 
here. At the same time we look forward with satisfaction to the 
enormous field that is lying before us. І do not think itis to be regretted 
that so little has been done in this country—certainly from our own point 
of view, because we shall be able to profit by the experience of other 
countries, We are walkiug carefully, prudently, and slowly, and I think 
that that fact alone entitles us to believe that, while reaping all the 
benefits of the experience of other countries, we shall be able to improve 
on those conditions, and I have very little doubt that in the course of 
time you will see an enormous extension of this business, of which, 
being first and foremost in the field, we ought to reap the full benefit. 

The motion was carried unanimously. 

Mr. HERRING : While we have in this way embodied a vote of thanks 
to the Directors I should like you to underatand how much we feel we are 
indebted to the Managing Director (Mr. Garcke) to whom I think we should 
accord a special vote of thanks. 

The CHAIRMAN : 1 am much obliged to you for the suggestion because 
it was in my mind tospeak on that personal question very strongly, had I 
not been restrained by the expressed modesty of my friend Mr. Garcke. 

Mr. HERRING then proposed a special vote of thanks to Mr. Garcke. 

Mr. MORDEY seconded the motion, which was carried unanimously. 

Mr. GARCKE: I should like to express my best thanks to you for the 
hearty and unexpected vote which you have just passed. The Chairman 
has referred to the work of the past year having been one of love ; but in 
my case it has been one of absolute confidence also. 1 feel that we are 
engaged in what will be a very successful enterprise, and, holding such a 
view, one has very great confidence in working hard and strenuously to bring 
about succes3. 

Mr. HERRING added that the £1,000 which had been voted to the 
Directors would not come out of the £25,000 which was to be received by 
the Pioneer Company from the new Company: 

The proceedings then terminated. 


Submarine Cables Trust. 


An extraordinary general meeting of the certificate-holders in this Trust 
was held on the 30th ult. at Winchester House, Old Broad-street, under 
the presidency of the Marquis of Tweeddale. 

The SECRETARY (Mr. A. Brodrick) having read the notice convening 
the meeting, 

The CHAIRMAN said : The business of this meeting is simply to fill the 
vacancy caused by the death of Sir John Pender, who was a trustee of this 
Trust from the first. I need hardly say—for you all know it— that we 
deeply deplore his loss—a feeling which, 1 am sure, is shared by every 
member of the Trust present. The gentleman whose name I beg to 
submit as a proper ard suitable person to succeed to the vacancy so 
caused is well known to you—-Sir Albert J. Leppoc Cappel— who, I am 
sure, will prove a most efficient and useful trustee. I therefore propose 
the following resolution :— 

“ That Sir Albert James Leppoo Cappel, of 27, Kensington Court-gardens, 
in the County of Middleser, Knight Commander of the Indian Empire, be 
and he is hereby appointed Trustee of the Indenture dated September 6, 1871, 
and made between Sir James Anderson, Sir Daniel Gooch, Dart., Lord 

Wiliam Hay, Viscount Monck, Capt. Sherard Osborn, R.N., and John 
Pender, Esq., of the one part, and Philip Rose, Esq. (for and on behalf of 
alt the holders for the time being of certificates thereinafter mentioned) of 
the other part, in the placc of Sir John Pender, G. C. M. G., deceased,” 


Mr. J. DENISON PENDER : I beg to second that. 

The CHAIRMAN put the motion in the usual way, and it was carried 
unanimously. 

A vote of thanks to the Chairman terminated the proceedings. 


Western and ‘Brazilian Telegraph Company 


(Limited). 


The following р. of the Directors of this Company for the half-year 
to June 30 last will be presented at the general meeting to be held at 
Winchester House, London, E. C., on Thursday next, at 12 o'clock :— 


The total earnings amount to £71,082. 4s. 9d., against £84,956. 168. 11d., 
a decrease of £13,854. 12s. 2d. compared with the half-year to June 30, 
1895. The loss of revenue for the half-year, as compared with the corre- 
sponding period last year, is owing to the diminution of the internal traffic 
of Brazil, probably occasioned by the disturbed state of commercial affairs. 
The working expenses amount to, £37,428. 9s. 1d., as against £37,891. 9a. 6d., 
a decrease of £463. Os. 5d, Including the amount brought forward 
(£4,952. 13s. 7d.), the balance to the credit of the revenue account is 
£38,606. 9s. 3d., from which has to be deducted £10,750. 10s. for deben- 
ture interest, £5,000 for the debenture redemption fund, £1,719. 2s. 8d. 
for income tax, and £3,000 placed to reserve fund. The Directors now 
recommend the payment of a dividend free of income tax, for the half. 
year, at the rate of £2 per cent. per annum, as against £24 per cent. per 
annum for the corresponding period, carrying forward £3,530. 58. 7d. This 
dividend will be payable as follows, viz., 58. per share to the Ordinary 
shares, and Is. per share to the Preferred Ordinary shares. 

There is no change in the position of affairs between the Government of 
Brazil and the Company as to the acquisition of the cables. 

The converaion of Ordinary shares into Preferred Ordinary and Deferred 
Ordinary shares is suspended until further notice. The dividend warrants 
will be posted on the 13th inst. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the information given under this heading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY АМА 
HANDBOOK, 1896, pages 318-346, dc., dc. 

—— 

ARMSTRONG-DOVE MOTOR SYNDICATE (LIMITED).— This Company 
was registered on Nov. 2, with a capital of £6,000, in £10 shares, to carry 
on the business of motor manufacturers, engineers, electricians, machinists, 
wire drawers, &c. 


O. BEREND AND OO. (LIMITED).—This Company was registered on 
October 28, with a capital of £20,000, in £1 shares, to enter into an 
agreement with Messrs. O. Berend and Co., and to carry on the business of 
electrical, mechanical, and general engineers and manufacturers, builders, 
&c. The subscribers, with one share each, are :—Oscar Berend, engineer, 
Albert Landor, merchant, Alíred Haywood, merchant, J. B. Salvat, 
C. H. Gregory, Ralph L. Fricker, engineer, and W. B. Glascot. 


CONTINENTAL WATER AND ELECTRICAL POWER SYNDICATE (LTD.)— 
This Company was registered on Oct. 28, with a nominal capital of £26,000, 
in £l shares (of which 1,000 are Deferred), to carry into effect agree- 
ments with Cavaliere Robecchi Guiseppe and Mario Azari and Signor Luigi 
Della Beffa, for the acquisition of certain property and rights, to carry on 
the business of an electric light and power company, electricians, elec- 
trical and general engineers, suppliers of electricity, and manufacturers of 
and dealers in electrical and scientific apparatus and materials. The first 
subscribers, with one share each, are: C. Luff, C. C. Wells, S. E. Newman, 
E. Sorrell, G. Beeson, A. Blackman, and F. Morton. 


INTERNATIONAL TELESCRIPTOR SYNDICATE (LIMITED).— This Com- 
pany was registered on Oct. 27, with a capital of £10,000, in £1 shares, to 
acquire the patenta and inventions of Bernhard Hoffmann for all countries 
of the world (other than Great Britain and the British Colonies and Depen- 
dencies) relating to telegraphic apparatus; to establish, manage, control 
and regulate electric recording systems, and to carry on the business of a 
telescriptor, telephone and telegraphic company. The subscribers, with one 
share each, are: C. M. Owen, J. A. Fraser, J. Blair, A. J. Tod, G. H. Kirk, 
B. Hoffmann and P. Hoffmann. 


LEATHERHEAD ELECTRIC LIGHTING AND POWER COMPANY (LTD. ).— 
ROTTINGDEAN ELECTRIC LIGHTING AND POWER COMPANY (LIMITED). — 
WALTON - ON - THAMES ELECTRIC LIGHTING AND POWER COMPANY 
(LIMITED).—These Companies were registered on Oct. 31, each with a 
capital of £1,000, in £5 shares, to generate, produce, store, accumulate 
and distribute electricity, to carry on the business of electricians, electrical 
and mechanical engineers, suppliers of electricity, and manufacturers of 
and dealers in electrical and scientific apparatus, and to use, manufacture, 
or erect and work telephones, telegrapha, electric belle, &c. The subscribers, 
in each case with one share, are: —C. F. Croll, G. Shenton, T. O. Dear, 
E. S. Edgecombe, A. Cochrane, A. W. Wells and J. A. Lloyd. 


COLUMN PRINTING TELEGRAPH SYNDICATE (LIMITED).—The annual 
return to Aug. 15 has just been filed. The capital is £25,000, in £50 
shares, and 289 of these have been taken ир; 100 have been considered as 
fully paid, and the full amount has been called on the remainder, resulting 
in the receipt of £8,940, and leaving £510 still unpaid. 

COTTONWOOD WATER POWER AND ELECTRIC COMPANY (LIMITED).— 
The statutory return to July 24th has just been filed. The capital of 
£210,000 is divided into 105,000 Preference shares of £1 each, and a like 
number of Ordinary shares of similar value. 35,627 of the former and 
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36,708 of the latter have been taken up, and 35,000 of each class have 
been issued as fully paid. 15s. per share bas been called and paid upon 
the remainder. 

CONNOLLY BROTHERS (LIMITED).—-The annual return to October llth 
has been filed. 1,805 shares have been taken up out of acapital of £20,000 
in £5 shares, and 1,798 of these have been issued as fully paid. The full 
amount has been called and paid on the remaining seven shares. 

WESTERN COUNTIES ELECTRIC LIGHT AND POWER SYNDICATE 
(LIMITED).—The annual return to Aug. 8 bas just been filed. The capital 
ia £25,000, divided into 580 Ordinary and 120 Deferred shares of £50 each ; 


85 Ordinary and all the Deferred shares have been taken up, and the latter 
have been issued as fully paid. The full amount has been called and paid 


on the Ordinary. 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver 
Consols (23 per cent.) 109—109} for money, 
Stock 
Exchange Settling Days: Consols, Dec. Ist; Stocks and Shares Con- 
tinuation Days, Nov. 10th and 24th ; Ticket Days, Nov. 11th and 25th ; 
Pay Days, Nov. 12th and 26th; Mining Share Carry-over Days, Nov. 9th 


293d. per oz. (Nov. 5th). 


1094—1094 for account; per cent. 105—106 (Nov. 5th). 


and 23rd. 
BRITISH NORTH BORNEO COMPANY.—The annual North Borneo 


dinner took place at the Hotel Cecil on Tuesday ; and among the guests 
were the Marquis of Tweeddale, who, in proposing the toast of The State 
of North Borneo," stated that the British North Borneo Company was 
occupied in developing the resources of a tract of country comprising 
about 30,000 square miles of one of the richest and largest islands of the 


globe. All that was wanted in this grand possession were British capital, 
British energy, and, above all, British administration. There was one 
thing which would contribute, he hoped, to the prosperity of the territory, 


to which he referred with considerable personal interest, because he had 
It had been his fortune to be able 


had a share in bringing it about. 
to assist their possession by establishing telegraphic communication between 
North Borneo and the whole civilised and commercial world. He believed 
that to be an essential in the progress of any country or colony. The Chair- 
man (Mr. R. B. Martin, M.P.), in the course of bis reply said they had 
been steadily working at the telegraph, and although he regretted;that they 
could not, owing to unforeseen causes, receive a telegram that night from 
Sandakan itsel, announcing that through messages could be sent to Europe, 
yet this could not be much longer delayed. The line was practically com- 
pleted through the country, and it was only on account of those casual 
difficulties which were inherent to such a stupendous undertaking that 
they could not receive a message that night direct from Sandakan. The 
telegraph, which was now completed, was and would be for some time to 
come, liable to interruptions from trifling causes, and they must, at all 
events, make many allowances for interruptions to the communications at 
the outset. Mr. W. C. Cowie, who proposed The Guests," said that 
last year they had amongst them one whom they would never see again — 
Sir John Pender. In losing him the world had lost a master-mind, and the 
Company a friend who took a kindly interest in their enterprise. What he 
had done for the world was well known; but he would just like to 
mention that one of Sir John’s latest acta was to confer on British North 
Borneo the benefits of telegraphy. For this his name would long remain 
green amonget them, and it would be handed down to posterity in the 
annals of the country. Originally the duplicate Hong Kong cable was 
only intended to embrace Labuan ; but when it was suggested to make a 
land- line across British North Borneo to Sandakan, Sir John, to encourage 
them, at once sanctioned the necessary branch to the mainland. That 
land-line, though not yet in working order throughout, had been most 
useful as à means of communication with the Company's distant stations in 
the interior. It had also been the means of making them better acquainted 
with their immense property. Without Sir John's prompt action in the 
matter the chances were that their telegraph, and several other important 
works which followed quickly on its heels, would have been indefinitely 
postponed, to the detriment of the Government and progress of the colony. 
The Marquis of Tweeddale and Sir Hugh Low responded to the toast. 

BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—An 
extraordinary general meeting of this Company took place on Monday at 
the Caunon-street Hotel, to confirm the resolution passed at the meeting 
on the 5th ult. for reducing the capital of the Company. Mr. J. B. 
Braithwaite, jun., presided. The Chairman said the resolution was carried 
by a very large majority at the annual meeting, but in order to give effect 
toitit was necessary this confirmatory meeting should be held. Mr. B. H. 
Van Tromp seconded the motion, which was carried unanimously. The 
Chairman said their solicitors advised that it would be desirable to take a 
formal poll on this occasion, as they would have to produce evidence when 
they went to the Courts to sanction the reduction of capital that the 
sbareholders, both Preference and Ordinary, practically agree to the pro- 
posal He might say that their proxies represented 30,000 Preference 
shares, and about 26,000 Ordinary shares. On the other hand, he had 
received one proxy for 10 Preference shares and another proxy for 50 
Ordinary shares, with a request that they should be used against the 
resolution. "They had, therefore, 56,000 shares in favour of the resolution 
and 60 against it, as far as proxies went. At the poll subsequeatly taken, 
59.421 votes were recorded in favour of confirming the resolution, and 60 
against. à; 

CHICAGO EDISON COMPANY.—A prospectus is issued, and will be found 
elaewhere, of an issue of First Mortgage Five per Cent. Thirty Year Gold 
Bonds in the Chicago Edison Company, which are offered here by the 
London Scottish- American Trust (Limited), of 75, Lombard-street, London, 
E. C., to the amount of 81, 200, 000 at the price of £217 per $1,000 Bond, 


payable £10 on AC dg and £207 on the 16th inst. The Bonds are 
dated July 1, 1896, are due July 1, 1626, but are redeemable at the option 
of the Company on six monthe’ notice in 1911 or any year thereafter. 
The Bonds were purchased by the London Scottish American Trust 
for themselves and others, subject to inquiry as to the statements 
made regarding the earnings of the Chicago Edison Company, its 
title to the subjects mortgaged, and the nature and capacity of 
the property and plant. This inquiry was conducted so far as the 
accounts of the Company and the results of the laat two years’ work- 
ing were concerned, by Messre. Price, Waterhouse and Co., as regards 
titles and franchises by Mr. W. H. Swift, of Chicago ; and ns regards the 
character and capacity of the property and plant by Mr. Horatio A. 
Foster, M. Am. I. C. E. and M. Am. S.M.E. Messrs. Price, Waterhouse and 
Co. 's report is fully set out in the prospectus, and the profits are given for 
the year to March 31, 1895, 8467, 28564; and for the same period to 
March, 1896, $631,020.37, in each case before charging interest on bonds 
and debentures, the full interest charged upon the maximum amount of 
bonds which can be issued without further extension of the Company's 
property being $175,000. The reports by Mr. Swift and Mr. Foster are 
lengthy, and asummary only appears in the prospectus. In this summary 
Mr. Foster values the property and plant, exclusive of goodwill, at $6,204,107 ; 
to this is added the amount available for extensions out of the pro- 
ceeds of tlie present issue of bonds, $640,000, making the present valuation 
$6,844,107. The Chicago Edison Company is the outgrowth of the Western 
Edison Light Company, formed in 1881, the licenses, &c., of which were 
taken over by the Chicago Edison Company, when it was organised in 1887. 
In 1893 the Chicago Arc Light and Power Company was consolidated with 
the Chicago Edison Company, which now owns important sites on the 
west side of the south branch of the Chicago river, an extensive plot on 
Wabash Avenue. &c. The site upon which the Company's Adams-street 
station stands is held under a 99 years’ lease from 1887, and the 
land bas considerably increased in value of recent years, and the Company's 
No. 5 station is held under a similar lease, and negotiations are in progrees 
to acquire the freehold of thie site. The buildings, of which there are five 
in all, are of a substantial character, and are fully equipped with 
up-to-date plant and apparatus. Mr. Foster's report deals fully with the 
station buildings, plaut, and general equipment, underground systems, 
feeders, transformers, electricity meters, and arc and incandescent lighting 
plants and connections. The incandescent lamps connected numbered, on 
Aug. 1 last, 194,817. The Company are able, owing to economy in working 
an efficient plant, to supply electric current at 6°02 cents per unit; and 
Mr. Foster's report concludes by stating that the Company bas succeeded 
in removing all competition from the business portion of the City. 
Dividends at the rate of 8 per cent. per annum have been paid in cash 
since 1889 upon the capital stock iasued. The amount of stock now issued 
is $4,975,457:50, the market price of which stands at 117 per centum. The 
list of applications opened yesterday (Thursday), and closes this day 
(Friday). Prospectuses, &c., may be obtained at the offices of the London 
Scottish American Trust, given above, or of the brokers in Scotland, 
Messrs. Bell, Cowan and Co., 22, St. Andrew’s-square. Edinburgh. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Nov. 1 were £1,016, 
against £971 in the corresponding week of 1895, an increase of £45. The 
total receipts for the half-year amount to £16,711, against £15,648 for the 
corresponding period of 1895, an increase of £1.063. ; 


CITY OF LONDON ELEOTRIO LIGHTING COMPANY (LIMITED).— The 
revenue return of this Company for the quarter ended Sept. 30, 1896, is 
as follows :— Sale of current for public lighting, £3,158, against £3,182 in 
the corresponding quarter last year ; private lighting, &c., £17,274, against 
£11,600 ; estimated revenue from other sources, £750, against £400 ; total, 
£21,182, as compared with £15,182, or an increase of £6,000. There was 
an equivalent of 228,740 8 c.p. lamps connected up to the Company's 
mains on Sept. 50, an increase during the quarter of 15, 181. "The increase 
during the corresponding quarter last year was 11,577. 

DIRECT SPANISH TELEGRAPH COMPANY (LIMITED). —The estimated 
amount of this Company's traffic receipts for Oct., 1896, is £2,720. 

“JANDUS” ARC LAMP.—A company entitled the Compagnie Сопи. 
nentale Jandus d'Electricitó has been formed in Brussels, with a capital of 
£40,000, for the purpose of manufacturing and exploitiog ће “ Jandus ” 
arc lamp on the Continent. 

LIVERPOOL OVERHEAD RAILWAY OOMPANY.—The traffic receipta of 
this railway for the week ended ist inst. amounted to £1,112. The 
amount for the corresponding week last year was £1,046. Increase, £66, 


STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
quotations to $5,500,000 Five per Cent. 50-Үеаг Consolidated Mortgage 
Gold Bonds of 1926 (Ncs. 1 to 5,500) of the Milwaukee Electric Railway 
and Light Company; £90,000 Four-and-a-half per Cent. first Mortgage 
Debenture Stock of Callender's Cable and Construction Company (Limited); 
40,000 cumulative Five per Cent. Preference shares, and £300,000 Four 
per Cent. first Mortgage Debentures of the City of Birmingham Tramways 
Company (Limited) ; 10,227 shares (Nos. 1 to 10,227) of the Electrical 
Development aud Finance Corporation (Limited) ; and the further issue 
of 5,000 Six per Cent cumulative Preference Shares (Nos. 70,001 to 75,000) 
of A. and J. Stewart and Clydesdale ( Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED). —This 
Company's traffic receipta for the week ended Oct. 30, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,988. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). — 
The estimated amount of the traffic receipts of this Company for the half- 
n a Oct. 31 is £2,407, against £2,178 m the corresponding period 
of 1895. 
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COMPANIES’? SHARE LIST. 


PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT AMOUNT| LAST : 
1 NAME. WEEK'S PRIOR | Wednesday, CENT. DIVID ров. DURING WEEK 
AMOUNT. 72 э OCTOBER 2°, | November 4. | YIELDED. * ENDING Ост. 31. 
T & s. d. Highest | Lowest 
£1,012,880| Stock | 12/0 | Anglo-American deret is sa RE a rt Le с 50 53 51 — 51 416 3 Jan., Apr., July, Oct. 514 5¹ 
42,908,560 Stock 240 CCC K aj 96 97 611 6 А : 903 951 
gi 993,560 Stock А 5/0 Deferred . ee s... 9 9 9 10 - -æ eu 
£173,400 | 100 4 * Atrioan Direct Teleg. 4% Deb. (Reg. & Bearer)....| 100 104 1 104 817 S | January and July .. . . 
£250,000 | 210 -. . | Amazon Telegraph (fully paid) .................. 4 9 8 9 ^ ^ 
180,000 £10 [25,0 | Brazilian Submarine да 1 15 14 15 41110 | Mar., June, Oct., Dec. 154 143 
275,000 | £100 5% |* Do. Cent. Bonds (2nd Series, 1906) . 112 116 112 116 4 7 4 | June and Decem z jg 
10,000,000; $100 7% | Comm Cable Capital Stock ......—........| 145 160 145 150 413 8 | April and October.. =- z 
16,000 10 8 Cuba Submarine ..... seuspadaduntn uod ed dn Mos 1 12] 11 19% 6 8 0 | February and August 121 ә 
6,000 10 10 Do. Preference 10 r Cent. ——— 19 18 P: B. dq " ' co ее 
12,931 5 Direct Spanish (fully paid) s.r... ЕРЗС I 34 4 4 4 8 11 April and October .. Ai А: 
6,000 5 1 Do. Preference 15 Per Cent. ненне на нн eee 10 10 10 105 4 11 6 ” "n өө өө 
£80,000 | Stock | 4} Do. 44% Debentures of £50 each ан осоо МЕУ 100 107% 110 429 РА e Е 
60,710 20 Direct United States Cable, 187777 9 9 9 9} 5 0 0 | Jan., Apr., July, Oct. 9} 9 
000 10 2/8 Eastern .... ieee es аа 17$ 171 813 3 n " isi 17 
70,000 10 6 Do. per Cent. Preference s 18 19} 184 19} 8 1 6 18 18 
21,297,887 Stock 1 Ds - per Cent. Mort. Debenture Stock ane 131 134 128 131 8 1 1 | May ‘and N ovember 133 129} 
£102,100 100 5 b per Cent. Debentures, 1899............ 104 107 104 107 414 4 | February & August 72 .: 
250,000 10 2 p nv ee gea uai ассо) Ui 171 174 172 8 1811 Jan., Apr., July, Oct. 17H 17 
£820,000 4 Do. ‘ per Cent. Debenture Stock ..........| 130 133 180 133 з о в | February & August | 133 - 
£54,100 100 5 * Do. 1; с. (Austin. Gov. Sub.)Debs. 1900 . 100 104 100 104 417 7 | January and July .. e — 
£30,600 100 5% "EK mle 1 African 5 p. Cent. Mor. Deb., 1900 101 105 101 105 416 7 -а .. 
£300,000 100 4 * Mortgage age Debentures, 1909 (regd.) . 1900 109 106 109 8 13 11 February & August . z 
£200,000 £25 4 7 De. ‘ Mauritius Sub. Debs. (regd.) ....xd| 1107 113% | 108% 117 $12 1 November - e 
180,227 10 1/8 Globe Telegraph and Trust 4d 103 14 101 11 813 7 Jan. Apr., July, Oct. | 1! 1 
‚ 180,042 10 6% Do б per Cent. Preferenee [ 17} 17} 121 17 810 5 17 17 
150,000 10 5/0 Great Northern....... ЧЕР 94 25 21 95 400 ты, а. April and J , and July 24t ve 
180,000 100 6 . b per Cent. Debentures, 1883 еке. z»»»]| ТЫ .., 101 107 413 11 27 27 
17,000 25 13, үн „ЧИ ДШ eee OD 55 53 56 49 3 May and еннет 51d 5611 
сла 10 .. London Platino- Brazilian „„ „% „%% „% „„ „-⸗«“&„„ я .. | . .. Г LE] bow ee 
£100, 10 | 6 Do. 6 per Cent. Debentures ...... 109 " 1:2 109 112 5 71) | March & September | — 
£100,000 | £100 4 "ела European Tel.47/ Guar. Debs." Red” iði? .| 108 111 108 1u 812 9 S 111 5 
11,839 8 Reuters .......... (M ny eat 7 8 7 8 5 0 0 | April and October., 71 — 
8,381 |8100 Cert. 17/6 Submarine Cables Trust 6 per . 136 141 136 141 4 5 1 " ' e^ — 
15,609 | . 10 | 6/0 West African Telegraph ... ea A. E 0 6 0 о | January and July . | .. h 
£238,300 100 20 * Do. Брег Cent. Debentures (red.)........ -| 102 105 103 106 415 8 | March & September .. .. 
80, 10 West Coast of America "ГҮ ҮҮЛҮЛҮТГҮТҮТҮ "КҮ ҮҮТ ee mm ТҮП à là i 14 ss January an July ы є e. 
£150,000 100 8% |* Do. 8 par Cant. Dabentares, MIN 2... 98 1938 93 103 713 Б | June and December e - 
88,921 | | 10 D" West India and Panama ........................ 1 1g 1 13 i -. 72 22 
84,568 | 10 Do. 6 per Cent Ist Preference ..............| 1 12 11 12 5 0 0 | May and November nij ui 
4,669 10 6 Do. 6 per Cent. 2nd Preference ............ 94 10} 9) 10 6 00 Т " se .. 
£30,000 | ^ 100 5% |" Do. бБрег Cent. Debentures, 1917 (red.). 108 111 109 111 411 4 | June and December e - 
64,251 15 5/3 | Western and Brazilian........ жь 24 711 8 7 B 5 9 1 | May and November e .. 
83,129 1 8/9 Do. 6 per Cent. Cumulative Preferred .... .. 64 6t 6 7 511 1 - е9 * 
129 7 1 Do.  DeferredOrdinary .... 1} 21 1 21 T — — ^" 
£158,100 100 6 * Do. брег Cent. Debs., Series “A 1910 . 103 107 103 107 5 13 2 | February & August se z 
£197,000 100 0 * Do. 6% Mort. Debs., Series B 1910 103 107 103 107 513 2 ә — 
$1,177,000 | $1,000 7 Western Union 7% 1st Mort. (Building) Bonds mà 110 115 107 112 6 в о | May and November - E 
,800 | 4100 6 Do. брег Cent. Sterling Bonds (red.) 190 105 100 105 5 15 5 | March & September — — 
44,000 : 12 imer qa 
224,850 * 11d. Consolidated Telephone c Consi. & Manufacturing .. A 1 è » May and November m = 
171,504 1 0/4 | Oriental Telephone and Electric (fully paid) . f H H 2 7 0 6 | Aprli and October... 7 еы 
4 5 5 National .... ... — 7 7% 74 7 814 7 | June and December i T 
. 15,000 10 6 ро. c per Cent. Cumulative 186 Pre... 17 19 17 19 832 " " 18 ба 
15,000 10 | 6 Do. 6% Cumulative 2nd Pref. (tally pald)....| 17 19 17 19 887 = " eh 18 
119,234 5 Do. 65% Non-Cumulative 3rd Pref. .......... 61 7 6} 7 311 5 — L * 
1,100,000 | Stock 83% „% Do. Debenture Stock, 3}% (red.) 105 109 108 109 8 6 0 | January and July .. —— .. 
, 08,000 5 4/0 | United River Plate . $ . "24 81 87 5 6 8 | July — z 
£146,783 | Stock 5% |* Do. Брег Cent, Debenture Stock (red.. . 101 108 10L 106 415 8 | January and July .. es LÁ 
ELECTRICITY SUPPLY COMPANIES, 
T 5 А Birmingham Electric Supply (fully paid) ......... 9} 91 "A ee — .. 
NT 5 — Do. b 74 8 * ^ 14 “+ 
40,000| £10 | 10/0 сну of London Electric ‘ot dal (fatty pi pald) ...| 16 17 18 17 2 18 10 | February & August 63 16} 
40,000 10 6/0 6% Cumulative Pref. (fu у pai d) Var rS 17 18 17 18 8 6 8 | January and July.. 31 — 
£100,000 | Stock | 5% 50. 5% Debenture Stock red аз ТЕ. ME 180 135 з 1411 | Junsand December | 18! - 
19,900 £5 is Blectricity d Supply Co. for Sp AD т ЎЗ ` - 3 
£30,000 £5 2:6 | Charing Cross & Strand Electricity Supply Corp. . 9) 10 9) 10 215 0 - 9} 9j 
£57,400 | £100 5% Do. брег Cent. Debentures, 1900 ............ - 2 b e» * — 
22,475 £8 A County of London & Brush Prov. Ord. (fully paid). 81 9} 8 9 ee — ii „ә 
210,000 £10 5/4} Do. . Pref. (fally pad) Даке» еб мә 11 144 13] 14 443 » ił 13] 
8,322 £5 Е House-to-House Electric .... - és "P EL — — 
15,000 £5 — Kensington & Knightsbridge Ei. Ligh (tally paid) ра * 5 ы = - 
10,000 £5 6% Do. Ist Pref. Cumulative (fully paid) ........ га | а а January and July .. >» =. 
111,000 5 » London Electric Supply................ — 1 1} 1 ц +s - T LY 
19,900 £10 4/0 | Metropolitan Electric Supply (fully bai d 13 14 13 14 3 21 к 3] 134, 
£ 50,000 | Stook | 43% |" Do. 48% Debs ......................-... s 31: 9 121 121 313 0 | June and December "e E 
6,452 £10 4/0 Notting Hill CB r 1?) es - e ee 
-- es ei Rand Electric ......... & Qu Rdeb же зә e 1% 1% if 13 es - " т 
19,930 £5 28 | St. James and Pall Mall). 12 13 12 13 820 i + .. 
20,000 £5 7% Do. 7 per Cent. Preference... T^ 10 11 10 11 з 6 8 ed 10). ve 
59,900 5 3/0 | Westminster Electric Supply (fully paid) .. ...... 10 TI 10) 1% 3 5 3 x 10} 10{ 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 8 1/6 Brush Electrical Engineering . AC fer i 1} 1 1 8 -3 А " 
90,000 2 6 Do. 6 per Cent. Pref. Non-Cumulative ...... 1 14 1 if А — 1 1j, 
£125,000 | Stock | 4j Do. 43 рет Cent. Debentures....... 110 113 1:0 118 4 0 9 | March & September 6 e» 
28, 180 b 8 Crompton and Co., 7 per Cent. Cumulative Pret. 2 2 2 2 Y January and July .. ee ove 
89,261 5 1/6 Edison = Swan United (“ A” Swan) (£3 paid) 1} 2 1} 2 613 4 | February & August - T 
£109,000 | Stock 44% Do. 49% 1 Mortgage Debenture Stock  .... 103 106 103 106 4 6 2 | January and July .. do ee 
£20,000 £5 a Electric and General Invest. Ordinary vis paid) . ы a & as m e" 
119,000 2 1/0 Electric Construction ......... b deiade ea 1 13 | 1 1} 217 2 =< 1j e 
12,845 2 2/9% Do. 7 per Cent. Cumulative Pref. . Tee a6 n6 62 2 8 5 8 413 4 | September ........ ча .. 
91,195 2 10/0 | Elmore's Patent Copper Depositing ......—.... 1 4 1 - x А` às 
29,000 5 B Fowler-Waring Cables (fully paid) . LESEN m * са * » 
59,000 10 5/0 | India Rubber, Gutta Percha, &c., Works ........ 21 22 2¹ 22 410 1 | February & August 218 #1 
£ 200,000 100 4% |* Do. 4 per Cent. Debentures Poe 105 108 | 105 198 814 1 | March & September de .. 
20,000 #5 ) Manchester Edison-Swan A ” (£1 103. рад). i 1 20 4: — 
87,350 12 12 ,Telegraph Construction and Maintenance.. ; 89 42 39 4? 4 5 9 | March and July... . 41 89 
£150,000 100 5 Do. & por Ooit БОШ 555дән eee ss 101 107 104 107 414 9 | January and Jule 107 106} 
£100,000 10 6/0 W. T. Henley's Telegraph Works Ordinary. аасы 174 18) | 17 18 4 811 | March & September 171 - 
£10,000 10 7/0 Do. 7 per Cent. Preference ..... ee 183 194 18} 194 8 11 10 Р * - - 
£ 50,000 Btock 4} ро, 44% Mortgaze Debentare Stock........ 110 115 110 115 318 9 | February & August ve - 
RAILWAYS ano TRAMWAYS. 
£330,000 | Stock 18% | City and South London Railway Con. Ordy. m... 50 5? 50 52 217 6 | January and Jaly.. 51 
‚1,650 10 5% Do. 5% Perpetual Preference e ms — ~s ~e ..... 15 154 15 1t} 3 5 7 » Т 153 113 
£10,171 | Stock 4% Do. Perpetual Debenture ......xd) 187 139 135 187 218 6 | May aud November * oe 
87,500 £10 21 N verhead Rall va 1: 135 138 1 8 5.9 ө is os 
10,000 10 5 . . a wr 178 163 10 217 9 = * $ 
125,000 | Stock 4 Do. 4X Debenture .........2.2-0..! 1126 114 112) 114 8 910 | January and July * * 


In calculating he yield on this security, allowance has been made for accrued interest, but not for redemption. 


Digitized by Google 
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THE piii REES ENGINE. 


Indicated 
Horse-power. 


Water per 
Indicated Horse-power. 


lb. | Ib. 
405 | 97 
615 20:5 


675 20°1 half load in E. H. P. 
19:8 


852 | 19:8 
888 198 full load, 
20:9 


“ It is scarcely necessary to add anything to these figures; 
they and the diagram tell their own tale most plainly. 
For the benefit, however, of those who have not followed 
the development of the high-speed engine, we may 
say that the results are, as far as we know, fhe best 
ever ehtained with a non-condensing engine 
of that type. It is noticeable that the half- 
power figures are only slightly below those of 
full power, a very important consideration in 
engines for electric light stations, where light EOS 
loads often prevail." Жый 

Engineering, 11th September, 1896. - 


THE BRUSH ELECTRICAL di — dn 


ШЕРИ: QUEEN VICTORIA STREET, LONDON, E. O. 


8 FLEXIBLE. 


B.A. STANDARD, SCREW THREAD 


DIES, SCREWS, 
SCREW- | А PS CHASERS, 
PLATES, a &c. 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 
LEHMANN Bros., late TH. LEHMANN, 
Original Maker of the above Thread, 
38, Hampshire Street, Torriano Av Avenue, LON DON, N.W. 


IT IS WORTH YOUR WHILE TO BUY DIRECT, __ 
| THE RELIANCE LUBRICATING OIL CO. 


SUPPLY ON APPROVAL 


PURE HYDRO-CARBON NON-CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz. 


Engine, 111d. ; Cylinder, 111d. ; Machinery, 11}а.; Spindle, 8d. ; Gas 
ne! 15. ва. ; ; and Psnamo Olls, 1s. ? per Gall., carriage paid. 
Also Solid and Liquid Lubricants for all other purposes. 


RELIANCE LUBRICATING OIL COMPANY, 


19 & 21, WATER LANE, CREAT TOWER STREET, LONDON, E.C. 
Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW. 
| — _ Telegrams: Ы- " Bubastral, Londo London.“ 


i gg COVERS $ AND CASINCS, 


THE | CRYPTO WORKS C0, Ltd, 


WHOLESALE MANUFACTURERS OF 


ELECTRIC MOTORS & DYNAMOS, 
29, CLERKENWELL ROAD, LONDON. 


Telegrams: ‘‘ COMMUTATOR LONDON.” 


A E 
, and BATTERY BOXES 


2222222222 a MADE TO ORDER. 


Price 14.] DAILY [Price 1d. | = Z 
— ш у к ү нл вла 
км йак Саку Кири, OFFICES (58, WILSON STREET, FINSBURY, E.C. 


BOUYERIE PRESS, Ltd., » e * Кыыл Chambers, Bouverle Street, and 42, ORANGE ST., Gravel Lane, SOUTHWARK, №) LONDON. 


PALMER'S RD., ‚ Green St., BETHNAL GREEN, N 
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— — —————————----—-—----:-_— 
THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
— lates 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to m Portugal, Gibraltar, Malta, Egypt,Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. Se 

Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. GC.; 37, HOLBORN VIADUCT, E. C.; FOREICN AUCT 10И HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER-—20, Brown Street. LIVERPOOL—E13, Exchange Buildings. 
GLASGOW —141, BUOHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


ба, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio m Candia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, чощ бие e us i anta ura, Tinos, Andros, Zea, and 
| ali the Gree 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
| Main Sections. 


cc 
тасрав range “NT A HA STERN, "ersada poyi 


Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 
37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
. Winchester House, 50, Old Broad Street, Е.С, By Order, GEORGE DRAPER, Secretary, 
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The LIST of SUBSCRIPTIONS is NOW OPEN, and will CLOSE TO-DAY (Friday), the 13th November, 
1896, for both TOWN and COUNTRY. . 


К а А АААААААААААМААААААААААААААААААААААААААМАААААААААААААААААААААААААААААААА АН 


THE 


BRITISH ELECTRIC TRACTION COMPANY, 


‘LIMITED. 
INCORPORATED UNDER THE COMPANIES ACTS, 1862 to 1893. 


SHARE CAPITAL --- £600,000, 


Divided into 30,000 SIX PER CENT. CUMULATIVE PREFERENCE and 30,000 
ORDINARY SHARES of £10 Each. 


The Directors have power to raise on Debentures any amount not exceeding half the Subscribed 
Capital for the time being. 
It is intended that in all future Issues of Capital, the then existing Shareholders will be preferentially considered. 


ISSUE of £300,000, in 30,000 ORDINARY SHARES of £10 Each 
at par, 


WHICH ARE OFFERED FOR SUBSCRIPTION ON BEHALF OF 


The BRITISH ELECTRIC TRACTION (PIONEER) COMPANY, Limited, 
The ELECTRIC AND GENERAL INVESTMENT COMPANY, Limited, 


1 & 2, GREAT WINCHESTER STREET, LONDON, E.C. 


PAYABLE—10s. on Application; £2 on Allotment; £2 10s. on 15th December, 1896; £2 10s. on 18th February, 
1897; £2 10s. on 18th April, 1897. 


BOARD OF DIRECTORS. 
* Sir CHAS. RIVERS WILSON, G.C. M.G., C.B., Chairman. 
* The Rt. Hon. The EARL of SUFFOLK and BERKSHIBE, Director of the City of 
London Blectric Lighting Company, Limited. 
* The Hon, Sir CHARLES WM. FREMANTLE, K.C.B. 
* J. 8. RAWORTH, М Inst. C. E., Chief Engineer and Joint Manager of the Brush 
Electrical Engineering Company, Limited. 
* EMILE GARCKE, M.Inst. E.E., Director of the Electric and General Investment 
кошш; Limited, Managing Director. 
ы tors of the British Electric Traction (Pioneer) Co., Limited. 
Solicitor. 
SYDNEY MORSE, Assoc. Inst. E. E., 4, Fenchurch-avenue, London, Е.С. 


Bankers. 
PARR'S BANK (Limited), Bartholomew Lane, London, Е.С. 


Brokers. 
FOSTER & BRAITHWAITE, 27, Austin Friars, London, E.C. 


Auditor. 
FRED. W. SMITH, F.C.A., 20, Basinghall Street, E.C. 


Secretary—J. VINCENT KITCHENER. 


Registered Offices. 
1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 


PROSPECTUS. 


PORMATION OP COMPANY.—This Company is formed under the auspices of 
the Electric and General Investment Company (on lines similar to those of the vid 
of London Electric Lighting Company), to acquire the business. of the Briti 
Electric Traction (Pioneer) Company, which has 4 subscribed Share Capital of 
£50,000, and was established to develop Electric Traction in the United Kingdom 
and elsewhere, with a view to the formation in due course of the present Company. 


PROGRESS OF ELECTRIC TRACTION.—The advantages of Electric Traction 
have beea demonstrated on the Continent of шор as well as in America, and аге 
now recognised in this country, as is evidenced by the installations at Bristol, 
Coventry, Douglas, Dublin, Hartlepool, Leeds, Liverpool, Staffordshire, and other 
pee In the United Kingdom the total еве of tramways of all kinds at date of 

Board of Trade returns was 982 miles, of which only about 60 miles are electrical, 
whilst in the United States there are at least 9,000 miles of electrical tramways in 
operaron and in the State of Massachusetts having an area and a population only 
about one-fifteenth of the United Kingdom there are over 1,000 miles of electrical 
tramways. 


VIEWS OF MUNICIPALITIES. —Various Municipalities and Tramway Com- 
panies are giving the adoption of Electricity for the working of Tramways their 
consideration, and the Extracts from Official Reports accompanying the Prospectus 
show the favour with which Electric Traction is regarded, and bear testimony to the 
superiority and greater economy of electricity as compared with horse-power. 


LIGHT RAILWAYS ACT —The Light Railways Act, which received the Royal 
Assent in August last, wil] greatly facilitate the operations of this Company. 


TERMS OP PURCHASE. —By contract dated 5th November, 1896, made between 
the Pioneer Company and this Company, the latter agrees to purchase the entire 
undertaking and assets (other than uncalled capital) of the Pioneer Company, at the 
price of £25,000, being equivalent to a return to the Pioneer Shareholders of their 
pa Capital of £4 per Share on 5,000 £10 Shares with a bonus of £1 per share, 

Company also undertakes to discharge the contracts and engagements of the 
Pioneer Company, which include a liability of £10,000 to the Electric and General 
Investment Company for benefits acquired from that Company by the Pioneer 
Company on its formation. The Agreement also provides that euch Pioneer Share- 
holder shall be entitled to an allotment of Ordinary Shares in this Company equal to 
the number of shares held by him in the Pioneer Company. 


ASSETS AND INTERESTS ACQUIRED.—Among the assets so acquired by this 
Company are the interesta of the Pioneer Company in the following:— 

A visional Order confirmed by Act of Parliament, authorising the construction 
of Electric Tramways from Oldham through Ashton-under-Lyne, Audenshaw and 
Denton to Hyde, a distance of about eight miles. 

A Provisional Order also confirmed by Parliament, authorising the construction of 
124 míles of Electric Tramways at Stoke-on-Trent, Hanley, Burslem and Tunstall in 
the Potteries, 

A contract with the North Staffordshire Tramways Company for the electrical 
equipment and subsequent working of that Company's tramways at present worked 


by steam, and a contract with the Brush Electrical Engineering Company for th 
sapply and erection of the necessary plant. 
An agreement with the Corporation of Longton for the use of the existing tramways 
in the Borough of Longton, and for making extensions. 
‚Ап Act of Parliament for the construction of electrical tramways from Kidder- 
minster to Stourport. 
A Provisional Order confirmed by Parliament for extensions of electrical tramways 
at Hartlepool. 
Parliamentary and other cash deposits made under the before-mentioned Acts of 
Parliament amounting to £6,483. 
An Agreement for a licence for the United Kingdom for the use of a surface 
contact system of Electric Traction under the patents of F. C. Esmond, and 
improvements thereon patented by the Pioneer Company and its engineer. 


SOURCES OF PROFITS.—The operations of this Company will comprise the 
formation of subsidiary companies to construct and work tramways in various 
localities ; the building and operating of new lines and extensions of existing lines 
under provisional orders and other powers (some of which have already been 
secured and others are in course of negotiation), and also contracts to work lines by 
electric power at a fixed rate per car mile. From these and other sources the 
Directors believe that large profits will be realised. 


MANAGEMENT.—The services of Mr. E. Garcke, Managing Director of the 
Pioneer Company, have been secured by this Company for a period of three years, 
under a contract between him and this Company, dated óth November, 1896. 


M DA UM сора of the two above-mentioned contracts, which are the only 
ones entered into by this Company, and of the Memorandum and Articles of Associa- 
tion of the Company, can be seen at the offices of the Company. 


PIONEER COMPANY'S OONTRACTS.— The Pioneer Company has, in the course 
of its business, entered into various contracts, the benefits and obligations of which 
n to this Company, and as these contracta may technically be contracts within 

e meaning of Section 88 of the Companies Act, 1867, applicants for Shares shall 
accept this notice of such contracts as sufficient, and shall be deemed to have 

with the Сошрану, as Trustee for the Directors and other persons Liable, to 
waive any further compliance with such Section with reference thereto. 


APPLICATIONS FOR SHARES.—Applications for Shares must be made on the 
form accompanying the Prospectus and forwarded to the Bankers of the Company 
with the full amount of the deposit. If no allotment is made the deposit will be 
returned in full ; and where the number of Shares allotted is less than that applied 
for, the avallable balance will be applied towards the paynient due on allotment, 
and any excess returned to the applicant. 

An official quotation for the Shares will be applied for, 

Prospectuses and Forms of Application can be obtained from the Bankers, the 
Brokers, the Electric and General Investment Company, and at the Offices of the 
Company. 

9th November, 1896, 
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Н. M. SALMONY & OO. 


Beg to inform the Trade that they have 


REMOVED 


from 61, Charing Cross Road, and 36, Gerrard Street, to more 
commodious premises at 


18 & 120, CHARING CROSS ROAD, 


LON DON, W. C., 


Where they Keep a Large and Varied Stock of all Electrical 
Supplies and Fittings. 


Works: BIRMINGHAM. 


(85 SEND FOR 1896 CATALOGUE. “®t 


Telegraphic Address: *SALMONY LONDON.” Telephone No. 35479, 


C 


NALDER CRAWLEY SOAMES 
Electrical Testing Instruments. 


8 


ҮҮ 
“+ 
А! 


AYRTON-MATHER UNIVERSAL SHUNT D'ARSONVAL GALVANOMETER. STANDARD 100,000 OHM COIL}. 


BOX FOR GALVANOMETERS. Very sensitive. High finish. Extremely portable. he Very High Insulation. Ebonite Pillar Terminal 
Does not need adjusting for each Instrument, but most useful Instrument in any Electrical Lab Ebonite Top. 
can be used indiscriminately. No plugs to get lost. Plane or concave Mirror. Damped or Ballistic. V 


Price £3 : 15 s О. Price £5 : O : ©. Price £45 s 5 0. 
Write for Catalogues of Tosting instruments and New Catalogue of Ammeters, &c., 
te sele address, 16, RED LION ST., CLERKENWELL, LONDON. 


NALDER BROS. & CO. 
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TELEPHONB No. 15,077. TELEGRAMS: '" INDIOB8 LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Etectrival Auctioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed 41,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, Е.С. 


SALES BY AUOTION, &c. 


TO ELECTRICAL ENGINEERS, BLECTRICIANS, AND OTHERS. 


Re Paterson and Oooper.—In Bankruptcy. 


OR SALE BY PRIVATE TREATY. 


The Trustee of the above Estate is prepared to receive TENDERS for the 
PURCHASE of the following :— 


1. The GOODWILL, FIXTURES, FITTINGS and FURNITURE as н going concern 
of the old-established and profitable Electrical Contracting Business, hitherto car- 
ried on by Mesars. Paterson and Cooper, at No. 8, Princes 8, Victoria-street, 
Weatminster. The average turnover for the past six years is stated to have ex- 
ceeded £10,000 per annum, with a very satisfactory gross profit. 

A purchaser would be required to take to stock-in-trade suitable for the business 
(estimated at about £8,000) at a valuation. 

The premises, No. 8, Princes Mansions, Westminster, consisting of three rooms 
on the ground-floor east, and one back room in the basement, are held on a yearly 
tenancy at a rental of £200, including rutes and taxes. 

2. The Goodwill, Furniture, Trade Fixtures and Fittings, as a going concern of 
the оса: Boe business carried on by Messrs. Paterson and Cooper, at 137, West 

e w. 
m де essi ius has шон ап increasing turnover, amounting last year to nearly 
wing a satisfactory gross t. 

The would have the option of to stock-in-trade suitable for this 

besiness to an extent of about £1,000 at a valuation. 
are held on lease at a yearly rental of £84, for a term expiring Whit 


, 1898, 

3. Goodwill ef the Measuring Instrument Department of Messrs. Paterson 
and Cooper's business, with their connection and the to make and sell their 
instruments, which are well-known and widely used in trade. 

The tarnover in this department is sta to have кеде about £1,700 рег 
аттат during the three years ended 81st , 1896, eonsiderad le gross 


t. 
The purchaser would be required to take to the Stock of this department, in clud- 
instruments ín process of construction, tools, plant, and accessories, at a valua- 
The purchaser would have the option Likewise of taking at 
Lu Switchboards, and Electric Light and Telegraph 
Appliances (whieh ean be worked with the Instrument Department), together wi 
the business connection in these goods 
ent, including e wind- 


4. The Goodwill of the Dynamo Dep 
ings, &c., with Messrs. Paterson and per's wide connection both in new dynamos 


and 
The tarosver (including re ) is stated to have averaged about £3,700 per annum 
during the three years ended 31st December, 1896. 


The purchaser would be required to take to the Stock, complete and inoomplete 
and materials, &c., of the department (estimated at about £2,000) at a valuation. 


The figures given above have been supplied by Measrs. Paterson and Cooper. The 
Trustee cannot, of course, accept герою ао for them, but permission may be 
obtai ay by 101000106 purchasers to inspect such books, contracts, and documents 
as may A . 

Farther particulars аб to the businesses may be inspected and permission to 
view obtained at the Offices of the Trustee as below. 

Tendess will be received by the Trustee up to and inclusive of November 20th, 1806. 

The Trustee does поё bin& himself to accept the highest or any Tender. 

EDWARD CECIL MOORE, Trustee, Chartered Accountant, 8, Crosby-square, 

London, E.C. 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


A RECORD AND REVIEW OF APPLIED AUTOMATIC LOCOMOTION. 
Monthly, price 6d. post free, Yearly 7s., Single Copy 7d._ 
No. 2, Profusely Illu trated, READY on TUESDAY, the 17th NOVEMBER. 
CONTENTS: 


К Report ot the Fi tatica al Li 1 Branch ef Self-Propelled 
0 e Formation verpool Branch e -Pro 
Traffic Asociacion. 
Important Address by Sir David Salomons. 

of iore ce Vehicles (Illustrated with Sectional Drawings and 


). 
Motors at the Lord Mayor's Show. 
The Government Regulations under the New Act. 
The Procession from London to Brighton.—Illustrations of the Vehicles and 
Fall Description. 
Recent Inventions, Reviews, and Special Articles on Technical Subjects, £0., &c., &c. 


May be obtained of W. H. Smith and Sons, from any Bookstall, or Newsagent, or 
F. KING & CO., Ltd., 62, St. Martin's Lane, London, W. O. 


BRITISH ELECTRIC TRACTION (PIONEER) co, 


1 and 9, GREAT WINCHESTER STREET, LONDON, RO. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. d., С.В. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom ce alls the most approved methods and according to 


the requirements of cach locali 
Addrem communications to И. GAROKE, Managing Director. 


2 Gold Medals. 


ec e 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188. 


TENDERS INVITED. 


COUNTY BOROUGH OF SOUTH SHIELDS. 


ELECTRIC LIGHTING. 


The CORPORATION of SOUTH SHIE’ DS are d to receive TENDERS for 
the SUPPLY and ERECTION of the following PL i 


Section A.—STEAM ALTERNATOR with V T 
оаа ertical Triple Expansion Engine and 


Section B.—RECTIFIER and EXTENSION to SWITCHBOARD, 


Firms tendering are at liberty to tender for either or both of the Sections, but not 
for part of a Section, and no Tender for any Plant which is not in strict accordance 
with the Specification will be considered. 

Copies of Specification including Conditions of Tender and Form of Contract can 
be obtained st the Borough Electrical Engineers Office, West Holborn, South 
Shields, on and after November 9th, 1896, on payment of one guinea, which sum will 
be returned on receipt of a bona fide tender. 

Tenders, sealed and marked, “ Tender for Electric Lighting,” to be delivered to 
me by noon on the 28rd NOVEMBER, 1896. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


J. MOORE HAYTON, T Clerk. 
Court Buildings, South Shielis, ome Clee 
November 4th, 1896. 


CITY OF YORK. 


ELECTRIC LIGHTING. 

The CORPORATION of the CITY of YORK invite TENDERS (Section A) for the 
SUPPLY and ERECTION complete of PLANT in a Central Electric Ligh Station; 
tection B) for the Supply, Laying, and Connecting complete of a System of MAINS; 
Section C) for the Supply, Erection, and Connection of ARC LAMPS; (Section Dj. 
and for the running of the whole system for a period of years. 

pre- 


The whole work is to be in accordance with the 8 cations and Drawi 
pared by Professor Alexander B. W. Kennedy, M.Inst.C.E., the Consulting . 
cal Engineer to the Corporation of York. Firms wi to undertake the whole or 
any Section of the above work may obtain copies of the Specifications and Drawi 
on роо to the und d. and on making a eposit of Two Guineas, w 
will be returned on receipt of a bona fide Tender. 

Sealed Tenders, endorsed Electric Lighting," to be delivered at this office nob 
later than MONDAY, the 30th day of November, 1896. 

The Corporation do not bind themselves to accept the lewest or any Tender. 


Signed WILLIAM GILES, Acting Town Clerk. 
Town Clerk's Office, ү ! | 
Guildhall, York, 9th November, 1896. 


APPOINTMENTS VACANT. 


ТЕЕ CITY OF BIRMINGHAM. 


The PUBLIC WORKS eee are to receive APPLICATIONS fer- 
the 8 APPOINTMEN in the City Surveyor's рератшевь namely— 
ELECTRIC INSPECTOR and ASSISTANT ELECTRIC INSP. R. 
Candidates for the post of Electric Inspector must be thoroughly qualified electri- 
cal engineers, an niri of und efficiently the duties of Electrical I 
under the Birmingham Electric Lighting Order, 1894, and of advising upon pro- 
paring Specifications for, and carrying out all electrical matters сотор epon the 
urveyor's Department. Salary, £200 per anoum, rising by annual increments. 
of £10 n annum to £230 per annum. 
Candidates for the poet of Assistant Electric Inspector must be compans electri- 
cians capable of carrying out the testing of meters, and the other tests required 
under the Birmingham Electric Lighting Order, 1894, and to assist in the supervision 
of the laying of mains and service connections. Commencing salary, £78 per annum. 
Candidates for both 7 abr must not exceed 35 years in age, and will be re- 
quired to devote the whole of their time to the service of the Corporation, and to 
subscribe to the ri api rr pore fund when it comes into operation. 
Applications in the candidates’ own handwriting, stating age, ence, present 
and past employment, accom W d copies of not more than ee recent festi- 
monials, to be sent to the undersigned by not later than the 20th of November векі. 
Canvassing, either directly or indirectly, will be held to be & disqualification. 


JOHN PRICE, City Surveyor. 
The Council House, Birmingham, Oct. 30th, 1396. 


SITUATIONS VACANT AND WANTED, &c. 


XPERIENCED TRAVELLER WANTED in the electric 


light fittings and artistic metal trades. Young man of good address and with 
connection preferred.—2,881, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


EjEECTRICAL ENGINEER WANTED for large Midland 


town. Must have had workshop and drawing office experience, understand 
testing and installation work. —Apply, stating experience, references, age and 
required, to 2,825, Electrician Office, dalisbury-court, Fleet-street, E.C. 


p, NGINEER WANTED, having theoretical and thorough 


practical experlence in tne manufacture of Aluminium, Carborundum and 
Calcium-Carbide. —Address ‘‘J. V.8,713," care of Rudolf Mosse. Berlin. 


ANTED, YOUNG MAN, who has some little electrical 


knowledge, to attend to correspondence and bookkeeping, ёс. ; one from 
technical school preferred.—Terms and full particulars to No. 2328, Electrician 
Offlce, Salisbury-court, Fleet-street, E.C. 


——————— 


ANTED, ELECTRICIAN with good knowledge of 
instruments, age about 26. —Apply 393, Strand, London, W. C. 


salary 


с 2 


Xxii. THE ELECTRICIAN, NOVEMBER 13, 1896. 


DVERTISER offers £10 to anyone obtaining him per- 9X5. SPECIALISTS IN 


manent situation as MANAGER, cr any like capacity, of private electric | X (jl v 

installation, gas, oil, or steam. Salary required about £190 per annum; age 25.— | b^ NIE 4 

Address, A. B.", 17, Blagrave-villas, Friar-street, Reading. | y 8 

ENGINEER. (25), with good theoretical, electrical, and Е. Eet By Electrical or any other Motive Power. 
mechanical knowledge, 2 years’ practical experience in a manufactory of incan- Ф / 


descent electrical lamps, speaking also French and German, seeks SITUATION BLAGKM AN 55 


at an incandescent lamp factory. Address 2,313, Electrician Office, Saisbury-court, 
63, Fore Street, LONDON, E. C., & Branches. 


Ay) 
7 


kal 
nO MANUFACTURERS, Electrical, Mechanical and TRAPE Was 


Engineering.— ADVERTISER seeks re-engagement as Works Manager or 


. tools and methods for spectal work sad general PORTABLE ELECTRIC 


W 


Fleet-street. E.C. 


management routine.—Reply 2324, Electrician Office, salisbury-court, Fleet-st., E. C. 


LECTRICAL ENGINEER takes EVENING STUDENTS. 


Practical work, engine and dynamos.—51, Sinclair-road, Kensington. 
ESSONS BY CORRESPONDENCE in Electric Light 


and Power Engineering; Course B.“; 20 lessons 25s.— For full particulars 
Apply ENGINEER," 83, St. Dunstan’s-road, Hammersmith, London, W. 


WANTED, and FOR SALE. FOR :— 
WIN TED Second Hand Compound DYNAMO. Output 2 


to 3 kilowatts (at 100 volts preferred’, also Voltmeter and Ammeter.— MINES, 
2,326, Electrician Office, Salisbury -court, Fleet-street, E.C. 


ASL? Vas a eo т her L^ LR 

FOE SALE, a Crossleys OTTO GAS ENGINE, 2 horse FACTORIES КУ [ИЙ pi: 

nominal power, complete in every respect with all fittings, and in full running 4 5 : NUR | BRIGADES 
order; can be seen at work any time.—Apply to HAWKES and SON, 28 Leicester- SN М ph ' j 
square, W.C. 


858 “ELECTRICIANS,” dating from May, 1880, ап im |046 WORKS, ( | 2: TRAVELLERS, 


good order, FOR SALE.—Apply, Relay Station, Eastdean, near Eastbourne. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best ko., ke. v JU ME &c, &c. 
ыны ом, ven by Derby and Co., 44, Clerkenwell-road, London, E. C. N.B.— DW 


“ACCUMULATOR CHARGING.—C. Н. CATHCART MEHR 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
- ЖРИЕ”Ж` ИКЕ ЕЛЫ. 
Manufacturer of à 


sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
ELECTRICAL AND PHYSICAL 56, Red Lion Street, Clerkenwell, E.C. 


Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
INSTRUMENTS, 


square, Fleet-street, Е.С. (Telephone No.?65,266.) 
44, HATTON GARDEN, LONDON. 


T — раа - | THE ELECTRICAL and GENERAL ENGINEERING 
Gum COVERS AND CASINGS. COLLEGE (PENYWERN HOUSE). 


In Stock and Made to Any Design. E — 
Ferrer Aq A COURT, аш 


' 4 And BATTERY BOXES > Ж. ote eae 
ZANE A eg MADE TO ORDER. Principal : G. W. de TUNZELMANN, B.Sc., M. I. E. E. 
* 


F & G H ARRIS Senior instructor: C. CAPITO, M. l. E. E., M. l. M. E. 
s С У V 


TIMBER MERCHANTS AND MOULDING MANUFACTURERS. EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 


OFFICES (58, WILSON STREET, FINSBURY, E.C. 
f 4 ORANGE 87. Gravel Lane, SOUTHWARK, 13 LONDON. ENGINEERING WORKSHOP with MACHINE TOOLS, 
PÁLMER' RD., Green St., BETHNAL GREEN, N. E. PATTERN SHOP, &c. 


WESTERN ELECTRIC COMPANY. 


MANUFACTURERS OF 


TELEPHONES. 


WHOLESALE ORDERS ONLY. 
тө, COLEMAN STREET, LONDON, H.O. 


CHICAGO, NEW YORK and ANTWERP. 


22 LT 
22 


— 
— — A 


NOW READY, NEW EDITION of YOL. I. 


THE ALTERNATE-CURRENT TRANSFORMER 


IN THEORY AND PRACTICE. 
By Prof. J. A. FLEMING, M. A., D. Sc., F. R. S., M.R.L, &c. FULLY ILLUSTRATED. PRICE 12s. 6d., POST FREE, 


VOL. IL, SECOND ISSUE. More than 600 pages, and over 300 Illustrations. Price 12s. 6d. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
*THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, E.C. 
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Board of Stade Regulations, 


1896. 


CLAUSE 7.—“ Every Main shall be tested for Insulation after having 
been placed in position and before it is used for the purposes of supply, the 
testing pressure being at least 200 Volts.” 


EVERSHED PORTABLE 
TESTING SET 


— 


PEDE eee 


GIVES 100, 200 or SOO YOLTS, 


AND WEIGHS LESS THAN 20LB3. 


SOLE MAKERS: 


EVERSHED & VIGNOLES, Ltd., 


Woodfiold Works, Harrow Road, 
Telegrams: ‘‘ DOROTHEA, LONDON.” L 0 NDO N, W. 


Telephone No. 7064. 
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Use “Blackley Em 


Sole Manufacturers, ОО, 


CONNOLLY BROTH ERS, 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. | 


Dirty the Fingers. 
Telephone No. 2361. Telegraphic Address: ‘‘Connollys Blackley.” t —— 


ORDERS EXECUTED FROM STOCK. No Solution 
LONDON AGENCY: C. F. QUICHE, 72, Finsbury Pavement. Е.С. Required. 
————————————————"——————————————————————————————————U— 


ғов тнк и EFFICIENT ” 
PROTECTION 


of Insulated 
Wire Joints. 


Does not Stick to or 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., оок MANCHESTER. 


on page cw. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


WAKER OF Engines of all Sizes up to 1 „5500 n. p. The “ECONOMIC” Boller is one of the best 
| | — —— steam generators before the public not only 
Portable and Semi-Portable Engines. = 


Semi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound беті-Ріхеа Engines and Boilers. 
Compound Horizontal Fixed Engines 


| rompon E Go. » AA | болгалы „„ 


for Efficiency but for Economy and Dura- 
bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIO LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
SUOCESS. 
Cornish, Lancashire, “ Essex,” Vertical, Loco- 
motive, ‘“‘Eoonomio,’’ Safety, Water-Tube, 
Marine, and other Boilers. 


D. P. A CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Telegraph Address: ' PAXMAN,COLCHESTER." Paxman's Patent Economic” Steam Boiler. BOILERS MADE UP TO 200lb. WORKING PRESSURE, 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


ивр д Office: 78, QUEEN VICTORIA STREET, Ю.С. 
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Tue allocation of the Royal Society’s medals this year 
should afford considerable satisfaction to electrical physicists. 
The Rumford Medal has been awarded to Profs. LENARD and 
Rénteren. The Davy Medal has been won by M. HENRI 
Moissan, a well-deserved reward for his splendid researches 
in connection with the electric furnace; and a Roya! Medal 
has been given to Mr. Vernon Boys for, amongst other things, 
his invaluable invention of quartz fibres. As electricians 
our readers will be proud to see so many medals won by 
men of electrical note; as natural philosophers” they 
will rejoice at so striking an evidence of the inherent 
internationality of Science. Of seven medals awarded this 
year, five have gone to foreigners. 


armi 


Ir has come at last. With the price of the Board of Trade 
unit steadily falling—our central-station managers, if they 
were of the same order of mind as the British farmer, would 
surely demand a heavy duty on foreign kilowatt-hours— with 
lamps being given away for nothing, and motors for next to 
nothing, it only remained to wire premises of intending 
consumers as a labour of love. This, or something super- 
ficially not unlike this, will be the life’s work of The Electric 
Free Wiring Syndicate. The idea of this truly philan- 
thropic concern is to do the wiring of small houses, or 
large ones for the matter of that, free gratis and for 
nothing, unless an extra charge of #d. per unit metered 
can, without an undue strain upon the English language, 


be deemed something. Whether this tribute (of esteem 
and affection) is to continue in perpetuity we do not quite 
understand. If so we can confidently predict that the venture 
will prove a case of 5 per cent. philanthropy at the very least. 
The difficulties—always encountered by a newcomer in an 
already overcrowded field—with which the electric light has 
to contend in making a headway among the smaller house- 
holders of our big towns, have given rise to many brilliant 
inspirations, not the least brilliant of which is this free 
wiring happy thought. As with most things on this sublunary 
Sphere, the success of the plan will depend more upon how it 
is worked, and who works it, than upon the intrinsic merits of 
the proposal ; and we are therefore glad to see that the Vestry 
of Shoreditch, at any rate, is ready to give the scheme its 
benevolent countenance, only upon well-ascertained conditions. 
However, the tenant and the landlord between them hold 
the key to the situation, if they only know it, and they 
generally do. 


— 
Tue friends of the motor car have reason to be proud of 
the ** Regulations " they have extorted from the Local Govern- 
ment Board—regulations which offer greater latitude to the 
new vehicle than is enjoyed by any other known mode of 
locomotion outside the railroad. That they have been framed 
in a pure spirit of benevolence, and not on the merits of the 
case, is betrayed in the condition requiring that a bell or 
other instrument shall give warning of the approach or 
position of the car—which is another way of saying that every 
other vehicle must give way to it or take the consequences, the 
use of the bell or whistle covering the motor driver’s responsi- 
bility. Speeds which are forbidden to an intelligent horse, or 
an expert cyclist are permitted to the motor car, though it 
has neither sense to restrain itself nor rails to constrain it. 
The height of complacency, however, is reached in respect of 
the car when drawing another vehicle," the pair being 
allowed to travel at the rate of six miles an hour. Judging 
by its performances when alone, the motor car coupled to 
another vehicle, turning a corner at six miles an hour, will 
be a sight to behold—at a safe distance. We are not sur- 
prised that the newspapers are begging the motor car people 
to use their triumph with moderation. For our part we do 
not expect any such self-denial, but rather that they will 
show us what they can do in the way of speed and aggressive- 
ness on the roadway—with results which may show that the 
Local Government Board has done its best, or worst, to kill 
this latest boom with kindness. 
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THE wide divergence which exists between the amount of 
condensing surface per horse-power usually given to & surface 
condenser, and the theoretical maximum of steam which an 
equal extent of surface will condense in the most favourable 
circumstances, was exemplified once again in the Paper 
on the Transmission of Heat from Surface Condensation 
through Metal Cylinders, contributed by Lieut.-Col. Exess 
and Mr. Bryan Donkin to the Institution of Mechanical 
Engineers last week. This divergence should direct the 
attention of engineers to means for improving the efficiency of 
condenser surfaces. In present practice an average of about 
2 sq. ft. per horse-power is allowed, which corresponds to a 
transmission of from 150 to 200 thermal units per minute. 
The experiments described in this Paper show that, for example, 
steel tubes jin. thick will transmit from 17 to 30 units of 
heat per second, from steam at 280°Е. to 268°F. to cooling 
water in the usual conditions of circulation. This amounts 
to from 7 to 12 times the rate of transmission adopted in 
. practice. 


Part of the discrepancy, no doubt, arises from the fact 
that the action of a surface condenser is often intermittent ; 
but it cannot be wholly due thereto. Even where the steam 
capacity of the condenser and its connections is sufficient 
practically to equalise the heat transmission, it would only 
be equalised down to the average, and not up to the 
maximum; so the effect would be equivalent to an inter- 
mittent one. There remains, however, even when this is 
taken into account, a considerable sluggishness in the action 
of condenser surfaces. The causes of this are probably 
numerous. Not only are the surfaces themselves rendered 
inefficient by being allowed to become dirty or oily, but 
sometimes defective arrangements are adopted for circulating 
the water over the entire surface, or for bringing the exhaust 
steam thoroughly and uniformly into contact with it. That 
such is the case is shown by results we have more than 
once obtained by removing some of the tubes of a condenser, 
the effect being a marked increase in the condensing power of 
. the apparatus. 


— Gera 


In another column will be found a brief description of a 
method of measuring the insulation resistance of house- 
wiring by utilising the potential difference of the street 
mains themselves. It is really a simple application of the 
** direct deflection method,“ and it can hardly be considered 
new; yet it is worth publishing, since it is a very practical 
solution of the difficulty of testing with 200 volts. Makers of 
portable instruments may find the suggestions in the first part 
of the article useful. It is pointed out that a wide range can 
be given to low-resistance milliampere-meters by means of two 
sets of resistance coils as shunts and series resistances, thus 
adapting these instruments for use as ammeters or volt- 
meters. A portable instrument capable of measuring house 
pressures, аз well as insulation resistances, should prove very 


useful to wiring inspectors. 
— — 


Some useful criticisms of current electric railway practice 
in the [lectrical Engineer of New York serve to emphasise the 
remark we recently made, that there is room for considerable 
improvement in traction motors. Perhaps the most radical 


change predicted by our contemporary is the abandonment of 
two-motor cars in favour of single- motor equipment, our 
contemporary expressing its opinion that probably many of 
the existing troubles experienced in trolley-car operation, both 
mechanical and electrical, are traceable, if not entirely, at 
least in large part, to the continued use of two motors." It is 
also predicted that gears and pinions must go.” Thus our 
American contemporary would seem to advocate single-gearless- 
motor equipment. Whether this would be the remedy for 
present ills, or whether it would savour of flying to others 
that we know not of, experiment alone can determine. We 
fail, however, to see that it would in any way eliminate one 
present defect to which reference is made, viz., the severe 
pounding of rail-joints which now takes place. 


Ir, as our contemporary appears to think, this arises from 
defective methods of motor suspension, resulting in too great 
a weight being thrown directly upon the axles, the removal of 
the defect would hardly be facilitated by the use of a single 
heavy motor in place of two lighter ones. However, we our- 
selves should be more disposed to attribute this evidence of 
severe pounding to imperfections in the permanent way, rather 
than to the design of the motor truck. Neither the speed nor 
the load on the driving wheels of electric cars attains the 
limits commonly reached on steam railways; and with rotatory 
motors there is absent that added tendency to rail-pounding 
which occurs with a reciprocating motor. If, therefore, there 
is evidence of failure at the rail-ends, should not suspicion be 
thrown on the undue lightness of the rail, on the inadequate 
mechanical stiffness given by the fishplates or joints, or on the 
inferiority of the foundations of the cross-ties ? 


Tue author of a Paper on “The Potential of Steam, 
recently read before the Institution of Civil Engineers of 
Ireland, has thought to simplify the study of the steam engine 
for electrical engineers by artificially endowing steam with a 
property analogous to electric potential. This arbitrary 
function is defined to be the thermal energy of a pound mass 
of steam; and from this we arrive at the statement, the 
indicated horse-power (of a steam engine) is therefore the 
product of the difference of the potentials of the steam as it 
enters and leaves the cylinder by the steam current." We 
do not envy the student who tries to study the steam engine 
upon such a basis. That there is a thermo-dynamic quantity 
somewhat analogous to potential we readily admit; although 
it must not be forgotten that heat is not inherently a 
form of potential energy, but is kinetic. This useful function, 
the heat-potential," as Rankine termed it, bears no resem- 
blance whatever to the curious function enunciated above; 
nor is it merely temperature, as novices often imagine thermal 
potential to be. In electro-dynamics there is nothing corre- 
sponding to the relation which, in thermo-dynamies, tempe 
rature bears to entropy; neither is there present that unfor- 
tunate lack of availability“ which heat manifests in certain 
conditions relative to the temperature of the environment. 
The second law of thermo-dynamics finds no parallel in elec- 
trical phenomena; and Махти,’ ‘sorting demons, if relying 
only on electricians for occupation, would have to :oin the 
ranks of the unemployed. 
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The Submarine Telegraph Memorial.—A meeting of the 
Executive Committee of the above will be held on Tuesday next 
at 3 p.m., in Room 186, Winchester House, London, E.C. 


Oable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,1 oT — 
Monte Alegre—Santarem.......... May 5,1896 Nov. 6,1896 
Para—Maranham mn. . Oct. 8.1896 .. — 


Institution of Junior Engineers.—The inaugural meeting of 
this Institution's sixteenth session was held on Friday evening, 
November 6th, at the Westminster Palace Hotel, when the new 
President (Mr. A. R. Binnie) delivered his presidential address. 


Reducing Gear for Electric Motors.—4A Oorrection.—A 
clerical error occurred in the description of ** A Reducing Gear 
for Electric Motors" in our last issue, p. 43. Fig. 1 is the 
longitudinal section of the gear as attached to a three horse- 
power electric motor, not 30 H. P., as stated. 

Electric Traction for an Irish Railway.—It is announced 
that it is the intention of the Directors of the Dublin, Wicklow, 
and Wexford Railway Company, a concern with a mileage of 
144, to make application next Session for powers to equip their 
Dublin-Kingstown line (4 miles) as an electric railway. 


Bury.—Last week the Bury Municipal electrical plant was 
started. The three-wire continuous-current system, with 110 
volts at the consumers' terminals, has been adopted. The 
engines are by Messrs. Belliss, the two 240 1.H.P. engines running 
at 350 revolutions. The dynamos are two-pole Siemens shunt 
machines, and there is a battery of K.58 type E. P. S. cells. The 
mains are by Messrs. Siemens ; the cables are rubber-insulated, 
and are drawn into 4in. cast-iron pipes. 

Patent Amendment.—Noticeis given that Mr. John Vaughan- 
Sherrin, of 3, Codrington-villas, Ramsgate, Kent, has applied 
` for leave to amend the specification filed in pursuance of the 
application for letters patent No. 19,605 of 1895, for“ Improve- 
ments in and connected with dynamos and the driving of same, 
and electric motors for the driving of vehicles and machinery." 
Particulars of the proposed amendments were set forth in the 
Illustrated official journal (patents) issued on November 4, 1896. 


The Proposed Pacific Cable.— The Commissioners appointed 
to consider the project for an “all British cable between 
England and Australasia, vzá Canada, met at the Colonial 
Office on Monday. Lord Selborne, Under Secretary of 
State for the Colonies, and one of the British Commissioners, 
presided. The meeting was preliminary to the first formal 
meeting for the taking of evidence, which was held at the 
Colonial Office yesterday. 


Competitions in Telegtaphy and Telephony.—Among other 
ways of celebrating the Belgian Telegraphic Jubilee, says 
UElectricien, speed competitions were organised among the 
employés of the telegraph administration. Twenty-seven code 
words, in all existing and several non-existing languages, were 
transmitted and received on a Morse sounder per minute with- 
out a single letter being misunderstood, and 2,398 words an hour 
were received by telephone. This latter feat surely reflects as 
much credit on the transmitting as on the receiving telephonist. 


Electric Traction for Belfast.—The Committee of the Belfast 
Corporation, appointed to consider the question of electric 
traction for the tramways in the streets of the City, recommend 
the Corporation to accept the offer of the Tramway Company 
to pay 6 per cent. of the gross receipts in case they get the 
permission to adopt electricity, and provided the term of the 
lease was extended by seven years. The overhead trolley 
system is that which will be used. The subject will come up 
at the next meeting of the Corporation. 

Society of Arts.—The opening meeting of the one hundred 
and forty-third session will be held on Wednesday evening, 
November 18th, at eight p.m., when an address will be delivered 
by Major-General Sir Owen Tudor Burne, K.C.S.I., C.I.E., Chair- 
man of the Council. For the other meetings before Christmas 
the following arrangements have been made :—On November 
25th Mr. W. Worby Beaumont will read a Paper on “ Recent 
Developments in Mechanical Road Carriages,” and subsequently 
Mr. Edward R. Calthorpe will read one on “ Light Railways.” 
À course of six Howard lectures will be delivered on Thursday 
evenings, at eight o'clock, by Prof. J. A. Ewing, on “The 
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Mechanical Production of Cold,” on January 28th, February 
4th, 11th, 18th, 25th, and March 4th. 

Croydon.—On Friday night last the Mayor of Croydon (Mr 
Alderman F. T. Edridge) performed the ceremony of opening 
the new electric lighting station at Waddon, whence mains 
have been laid by the British Thomson-Houston Company to 
illuminate the centre of the borough. "The Mayoress, at half- 
past eight, turned on the current by means of which the main 
streets were lighted for the first time by electricity. The cere- 
mony at Waddon was witnessed by most of the members of the 
Council and Professor Kennedy. The streets during the 
evening were crowded with spectators. The alternate-current 
2,000-volt system with sub-stations feeding a 200-volt two-wire 
network has been adopted. "The arcs will be run off a Ferranti 
rectifier. The engines are by Messrs. Belliss, and run at 360 
revolutions. 

The Utilisation of Waste Gases from Blast Purnaces.—An 
interesting plant, says the Flektrotechnischer Anzeiger, is being 
put down by Messrs. Schuckert in the large ironworks at 
Hoerde, in Germany. The gas from the blast furnaces, which 
resembles Dowson gas, is to be utilised in large gas engines, 
which will be coupled to three-phase dynamos generating 
currents at a high voltage. The initial experiments have 
given good results. Should the system prove practical, it 
will pave the way to the extended use of electric transmission 
in ironworks. The use of blast-furnace gases in gas engines 
has been attempted before, both in England and Germany; 
but no cheap and suitable method of cleansing the gases has 
yet been devised, and a great deal of cleansing is necessary 
before the gas can be used in a gas engine. 

Royal Society.— The following is a list of those who have 
been recommended by the President and Council of the Royal 
Society for election into the Council for the year 1897 at the 
anniversary meeting on November 30th :— President, Sir Joseph 
Lister, Bart. ; Treasurer, Sir John Evans, K.C.B. ; Secretaries, 
Prof. Michael Foster, Prof. Arthur William Rücker; Foreign 
Secretary, Dr. Edward Frankland. Other names of members 
of the Council: Prof. William Grylls Adams, Prof. Thomas 
Clifford Allbutt, Prof. Robert Bellamy Clifton, William Turner 
Thiselton-Dyer, C.M.G., Prof. James Alfred Ewing, Lazarus 
Fletcher, Dr. Walter Holbrook Gaskell, Prof. Alfred George 
Greenhill, Dr. William Huggins, Prof. Charles Lapworth, Major 
Percy Alexander MacMahon, R.A., Prof. Raphael Meldola, 
Prof. William Ramsay, the Lord Walsingham, Prof. Walter 
Frank Raphael Weldon, Admiral William James Lloyd 
Wharton, C.B. 

The Albert Hall as a Technical School.—'' England,” says 
Electricity of New York, “is appreciating the fact that in 
science, if she is to hold her own with her sister nations, she 
must bestir herself. Already Germany through her Physikalische 
Reichsanstalt has taken u leading position in exact determina- 
tions, and England is beginning to fear that in science she may 
shortly find herself in the same position as she did in the indus- 
trial arts at the time of the first Paris Exposition, viz., at the 
bottom of the list. The remedy at hand at that time was the estab- 
lishment of industrial training schools, of which the Albert Hall 
was the prototype, and in which manual training and art as 
applied to industrial products was the pabulum furnished. This 
step, encouraged by royalty, brought immediate fruit, and 
England now finds herself reintrenched in almost the same 
proud position as she formerly occupied.” The italics are ours. 

The Bacton-Borkum Cable.—The Elektrotechnische Zeitschrift 
describes the new Bacton-Borkum cable, the construction of 
which was discussed in Mr. Preece’s B. A. Paper at Liverpool 
(see The Electrician, September 25, 1896), and reserves the 
consideration of the proposed type of telephone cable for a 
future issue. It is apparent,” says our contemporory, that 
Mr. Preece’s telegraph cable fulfils a want in submarine tele- 
graphy, corresponding to Siemeas’ telephone cable with tinfoil 
surrounding each wire. This cable, in which mutual action 
between the circuits is prevented by the tinfoil, constituted a 
prominent advance in telephony; and Mr. Preece’s telegraph 
cable must be considered as a correspondingly important 
advance in telegraphy. But the development in telephone 
cables since the design of Siemens’ tinfoil cable seems to us to 
point out the way in which further improvements in telegraph 
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-cables may be attained. This is an exceedingly remunerative- 


field for the cable expert, for every increase in the speed of 
transmission affords a possibility of decreasing the charge for 
telegrams, by means of which an increase of traffic and a 
. correspondingly-increased demand for cables must ensue.” 

The Proposed Hammersmith-Mansion House Electric Rail- 
way.—The Metropolitan District Railway Shareholders’ Asso- 
ciation have published a report, drawn up by Sir Benjamin 
Baker, on the proposed electric express line of railway beneath 
the existing Metropolitan District system. Preparations for 
bringing the Bill, report and estimates before Parliament are 
being made with the utmost despatch. Sir Benjamin’s estimate 
is as follows :— 


(4) Cost of Railway Works and Land. Length of Line, Five 


Miles, Double. 

“Tunnelling and shafts ................................................... £745,440 
Permanent Way, KK 8 8 860 29,500 
Permanent way for sidingn s . 1,560 
c UD НДЫ 25,000 
Contingencies—10 per cent. ............................. ............... 80,100 

£881,400 

Land and buildings, including easements, say ..................... 118,600 

PROGR sisson scs ²˙·1mAAA £1,000,000 


(2) Cost of Electrical Installation, Rolling Stock, Ёс. 
Electrical installation capable of working eight trains on the 
line at the same time if required. Rolling stock, consisting 
of 10 full-powered electric locomotives, 80 long American- 
type carriages ; also repairing shops and depot for same, and 


hydraulic installation and lifts at stations ........................ £264,000 

Professional charges, Parliamentary and other expenses, and 
interest during construction, say 15 per cent. .................. 189,600 
ТО ————— H———" £1,453,600 


"The line is to commence at Hammersmith, remain on the 
surface until it reaches Earl’s Court, and thence run under- 
ground, with a station at Charing Cross, to the Mansion House. 

Motor Oar Regulations.—The Local Government Board have 
issued regulations with respect to the use of “light locomotives ” 
on highways, and the conditions under which they may be 
-used, and have directed that the same shall have effect on and 
after to-morrow. The expression “light locomotive " means а 
vehiole propelled by mechanical power which is under 3 tons 
‘in weight unladen, and is not used for the purpose of drawing 
more than one vehicle (such vehicle with its locomotive not 
exceeding in weight, unladen, 4 tons). In caloulating the weight 
-of a vehicle unladen, the weight of any water, fuel, or accu- 
mulators used for the purpose of propulsion shall not be in- 
cluded. The light locomotive shall not exceed 64ft. in extreme 
width. The tyre of each wheel shall be smooth, and shall, 
‘where the same touches the ground, be flat. Provided that 
where a pneumatic tyre or other similar tyre is used, the tyre 
may be round, and there may be upon the same projections 
rising above the surface of the tyre if such projections are of 
‘the same or similar material as that of the tyre itself. A light 
locomotive shall have two independent brakes in good working 
-order, and is to carry a white light in front and a red one 
behind, and a gong or similar mode of giving warning. A 
-driver shall not under any circumstances drive a light loco- 
‘motive at a greater speed than 12 miles an hour. If the 
weight unladen of the light locomotive is one ton and a half, 
he shall not drive it at a greater speed than eight miles an hour, 
or if such weight exceeds 2 tons at a greater speed than five 
miles an hour. Whatever may be the weight of the light 
locomotive, if it is used on any highway to draw any vehicle, 
it shall not under any circumstances be driven at a greater 
speed than six miles an hour. These speed regulations are 
only provisional. In addition to the ordinary duties on hack- 
ney carriages, light locomotives will pay on and after Jan. Ist 
next an additional excise duty at the following rate :—£2. 28. 
if the weight (unladen) exceed 1 ton, and £3. 3s. if the weight 
exceed 2 tons (unladen). 

Automatic Circuit Breakers for Electric Cars.—The motors 
and other appliances of street-car equipments have hitherto 
depended for protection against injury from excessive currents 
on the common safety-fuse in ita box placed beneath the car 
platform and more or less inaccessible. The blowing of the 
‘fuse entails delay until the motorman replaces it. To avoid 
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this delay," says the Electrical Engineer of New York, the 
General Electric Company conceived the idea of making the 
main motor switch an automatic circuit breaker instantaneously 
operating and easily reset. This device has been perfected, and 
the automatic circuit-breaker for street car equipments, known 
as the M" circuit breaker, is now being manufactured. In 
appearance it resembles the main motor switch, and in every 
way answers the purpose of one. It is intended to be placed 
in the same position under the car hood. The handle is so 
arranged that the breaker may be opened and closed by hand 
in the same way as the standard main motor switch. The 
device is provided with magnetic blow-out, and can thus break 
the severest short circuits without injury to itself. It opens 
the circuit instantaneously, and oan be made to close the 
circuit immediately after it has been opened, thereby avoiding 
delay to the oar. The circuit breaker is so constructed that 
an automatic counter may, when desired, be introduced into 
it, in such manner as to preclude any tampering with it by the 
motorman. This registers every time the circuit breaker opens 
automatically, and affords an excellent method of detecting 
the improper handling of the cars. It gives to the inspector 
a means of discovering those motormen who have turned on 
the current too suddenly, calling for an excessive amount of 
current. The circuit-breaker is adjustable. By & simple move- 
ment of the calibrating spring the breaker may be adjusted to 
open at any predetermined amount of current within a certain 
range. The device is manufactured for 75-150 amperes and 
150-250 amperes, the first figure representing the lowest trip- 
ping point, the second the maximum-carrying capacity for 
steady loads. The adjustment may, however, be made to break 
the circuit at currents considerably higher than the maximum- 
carrying capacity." 


Contemporary Electrical Science.—A simple Tesla appa- 
ratus without oil insulation is described by F. ERNECKE, in 
No. 10 of the Zeitschrift für Instrumentenkunde. The arrange- 
ment consists of & large Leyden jar in the secondary cirouit 
of an induction coil, and & circuit made up of & zino apark 
gap and a low resistance coil through which the jar discharges. 
Various coils can be introduced into the low-resistamce coil to 
make up the secondary transformer. It is claimed that an 
induction coil of only 10cm. sparking distance will suffice to 
show all the characteristic Tesla phenomena. Messrs. Lux- 
MER and Bropuvn, in the same manner, investigate the validity 
of photometric measurements based upon Talbot’s law, and 
carried out by means of the rotating sector. The six chief 
methods of varying the intensity of light from a source, consist 
in altering its distance from the screen, or interposing a Nicol 
prism, a concave lens, an adjustablé diaphragm, an abeorbing 
substance, or a rotating sector. The last has many advantages. 
It is superior to absorbing screens like smoked or ground glass 
in being independent of the colour, to the Nicol in being 
independent of any polarisation already existing, and to the 
other methods by its independence of the size of the 
luminous surface and the simplicity of the calculations 
involved. The only question is as to whether Talbot's law, 
which forms the guiding principle of the rotating sector, is 
strictly true. The law maintains that when a portion of the 
retina is excited by regular periodic impulses of sufficiently 
frequent recurrence, a continuous impression is produced 
equivalent to what would be produced if the impulse were 
evenly distributed over the whole period. This law has 
been doubted by various authorities, but the Reichsanstalt 
investigators quote experiments to prove that it holds good 
within the limits of experimentalerror. They varied the number 
of interruptions from 27 (the minimum to produce oontinuity) 
to 200, and found the intensity to remain the same so long as 
the area of the open sector was constant. To test the law 
connecting intensity with aperture, they used an incandescent 
lamp with a straight filament and applied the inverse square 
law. They also used two strictly equal lamps. One of them, 
shining through a sector of 90deg. aperture, gave the same 
intensity as both shining through 45deg. The errors were 
under $ рег cent. in every case. This result, in conjunction 
with Simon's photographic method of registration recently 
described, should bring us within sight of a complete solution 
of the photometric problem. 
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BOOSTING WITH ALTERNATING CURRENTS. 


BY ALEXANDER RUSSELL, M.A. 


The method of ** boosting is a really valuable one to alter- 
nating-current engineers, and is largely used both in testing and 
station work, as a convenient method of altering the pressure. 

The late Mr. J. E. H. Gordon was the first to point out the 
use of boostingin practical work. He called it ** hitching-up ”’; 
but this name, although expressive, is very little used. Mr. 
Kapp followed and designed various types of regulating 
transformers on this principle, and subsequently Mr. Still- 
well in America designed the Westinghouse Boosters*. 
The germ of the method seems to me to be contained in 
Clerk Maxwell's laboratory experiment for the comparison 
of the self and mutual inductances of two coils described by 
him some thirty years ago. He annuls the back E.M.F. of 
self-induction in an inductive arm of a Wheatstone’s bridge by 
boosting it down. 

Boosting can be roughly described as adding or subtracting 
the secondary E.M.F. of a transformer from the primary, or 
rice versa. is is done (see Fig. 1) by connecting a primary 
terminal to a secondary terminal, and taking the pressure 
between the other two terminals when the primary is in the 
supply circuit. A transformer connected up in this manner 
is called a booster, and the volts taken from it are called the 
boosted volts. 

Some have objected to the use of the word boost,” but as 
they have offered nothing better in its place it has now come 
into everyday use with English electricians. In fact, youthful 
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SN 
Fic. 1.—Connections for Boosting. 


electricians have come to regard it as a kind of fetich word, 
and would sooner give up short circuit’’ itself than be 
deprived of the pleasure of talking about boosting. Boosting 
in practice, however, has to be done with care, as very novel 
and unlooked for results sometimes happen which are difficult 
to explain theoretically. It will, therefore, be instructive to 
consider the theory, and illustrate it by ** testing-room"' experi- 
ments. I shall begin with the air-core transformer, as it is 
easy to foretell in this case exactly what will happen, and will 
then consider coils with iron cores, In this latter case only 
approximate formule can be given; but when the current 
curve is sinusoidal, like that supplied by the London Electric 
Supply Corporation, a fairly accurate agreement between them 
and experiment can be obtained. I have not considered what 
happens initially ; but when experimenting with coils having 
iron cores, it was found necessary to short-circuit the ammeters 
to prevent them from being damaged by a possible impulsive 
rush of current at the moment of switching on. 
Boosting on Open Circuit. 

In Fig. 1 A is the alternator, C B and D E two coils near one 
another whose resistances are R, S, and whose inductances are 
L, N respectively. Suppose that the resistance « is infinitely 
large, so that B and E are on open circuit ; 

Let VP. D. between B and C, 
And V, - P. D. between В and E; 

Also let V,— P. D. between В and D when C and D are dis- 
connected, and C and E joined by a wire; 

Let A =the currrent in BC; then, if we suppose the 


* For a full account of various kinds of boosters see the able Paper b 
Messrs. Cowan and Still, quoted in The Electrician, Vol. XXXVI., p. 76 


E.M.F. to follow the harmonic law, we can prove either 
directly or by putting x= infinity in equation (8) below that 
үз 
АЗ 


RI TIL 
V. 2 
„„ dl. 
RT (L- М) (1) 
2 Ve | 
E? + p?(L + М)? 


where M is the mutual inductance and p=27n, n being the 
frequency of the alternating current. It is easy to see that V, 
is greater than V and that V is greater than VI. In the former 
case the induced E.M.F. is added to V, in the latter case it is 
subtracted. 


Method of Finding the Ratio of the Inductances of Two Coils by 
Using a Voltmeter only. 


From the equations (1) by ordinary algebra we get 


Hence by simply taking three readings on a voltmeter we 
can get the ratio of the inductances. Similarly we can find 


` Small percentage errors in the voltmeter readings some- 
times introduce large errors in the calculated result, so this 


formula is not to be depended on when accuracy is required. 
It is, however, interesting and theoretically accurate. 


^ X 


Кто. 2.—A Graphical Construction to Find the Resistance of a Coil, by 
Means of Readings of the Ammeter and Voltmeter with Alternating 
Currents. 


Method of Finding the Resistances of the Coils from the Readings 
of the Ammeter and Voltmeter with Alternating Currents. 

This is best done by a geometrical construction. Draw 
three concentric circles (Fig. 2) whose radii O B, ОС, and OD, 
are equal to V,, V, and V, respectively. Draw from the centre 
О a line OC and draw a line DC B X, making C D equal to 
CB. Draw O X perpendicular to D C B. Then it is easy to 
see that O X is the continuous-current voltage at the terminals 
of the coil when & continuous current À flows through it. 
Dividing this voltage by the current A we get the resistance R 
of the coil. In the figure 

OX=RA, CX-pL A, and CB=CD=pMA. 
Hense this construction can also be used to determine the 
ratio of the inductances, since 

BC M 
XC L 
Finding the Three Inductances. 

If we have a frequency teller, so as to determine n accurately, 
formule (1) can be used to find Land M. In an experiment 
R was found =16:00, A-1:85, n=85, V,=118°5, and 
V,=92°5. Hence, by (1) 

. 3 
LE Me (GS) 16 -o1181. 
2785 1:85 
. 2 
EN f уз ier = 0-08872. 
2785 ( \1°85 

Therefore L=0-102 henry and M-0:0187 henry. The 
true values of L and M found otherwise were 0:104 and 0:0185 
respectively. 


L-M- 
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The (reneral Solution of the Problem. 


Let the resistence rin Fig. 1 not be infinite, then by formule 
(5) and (8), The Electrician, Vol. XXXII., p. 596,* 


7 ] gy 
V RNS TA) TLS T N*R!-2M?R(S +2) 
+-p'(LN — M2)? 
Also . 
А, RN , - М)? (4) 


А? (R+8+2)?+p(L+N-2M)? ` 
In these equations V, A are the pressure and the current 
in the main circuit, and VI, A, the pressure and the current in 
the boosted circuit, and z is non-inductive, so that V, =A, =. 
When M is positive the induced E.M.F. is helping the 
E.M.F. due to self-induction, and hence is subtracted from the 
applied E.M.F. In this case we are, therefore, boosting down. 
Similarly, when M is negative, the pressure in the boosted 
circuit is greater than in the main circuit. 


Formule for Boosters. 


The preceding formule (8) and (4) are exact ones, but are 
too complicated for ordinary use; when, however, the two 
coils have an iron core in common, we can in general greatly 
simplify them by aid of the following assumptions. Firstly, 

that there is no magnetic leakage, so that L, M and N are 
proportional to »,?, л, n, and n? respectively, where n, is the 
number of turns of wire in B C and n, is the number of turns 
of wire in D E (Fig. 1). It follows that in this case М? LN. 
Secondly, we shall suppose that R and S are small compared 
with pL, pM and pN. 

Considering the case of boosting down the pressure so that 
M is positive, and supposing that R is small compared with 
p(L—M), we easily deduce from (8) that 


— 22 
Vy 173 
V ш А 
VELIE 
— LN 
* 


H v= ( "зүү, 
ence 1 = (1 105 v (5) 


where V,’ is the boosted pressure on open circuit. Hence also 
vi- V/— S (RA (6) 
1 


Therefore, if S+ ("ув is small, the boosted pressure dimin- 


n 
ishes slowly as the load increases. 
Again, from (4) we deduce that when z is small compared 
to p(L-- N- 2M) then 
A 


A = — — , 
1 l1-"s | 
д^ 

Showing that as we increase the load the ratio of the 
UM in the main and boosted circuits tends to & constant 

ue. 

My thanks are due to Mr. H. W. K. Irvine, B.A., and Mr. R. 
F. Fuller for the following experimental data illustrating the 
action of a small iron ring transformer when used as a booster. 
They performed the experiments with the greatest care, using ! 
standardised ampere balances and voltmeters, and taking the | 
alternating current from the mains of the London Electric 


(7) 


Supply Corporation. To make the figures tell their own tale | „ , 2, 


The figures in the fifth column were calculated by means of 
formula (6), but no attempt was made to correct for the 
increase of R and 5 due to heating. 


Vi. Vi. A 

A. A}. V. VI. Cale 1 — v 1 -= A. 
0778 0 100 | 794 79:6 0-206 -o 
562 6:26 100 1792 194 0°208 0°10 
115 12:7 100 181 79:2 0:213 011 
141 162 100 78:6 791 0:214 015 
19:5 23°7 100 18:2 78˙7 0˙218 0˙18 
85˙6 457 100 77:5 781 0:221 0:13 


It is interesting to notice that there is a particular value of z, 
which makes А = Al. In this case (see Fig. 1) the current in 
СВ is not zero, for А and A, are in different phases. For 
very big currents the current in C B equals А, — A very ap- 
proximately, showing that the currents in C B and D E are in 
opposite phases. 

Considering now ihe case of boosting up the pressure 
(M. negative), we easily deduce the corresponding formule :— 


угы (1 «25v, (8) 
ti 
s 22 Aog 
V, V. S4 5 RA,, (9) 
ee (10) 
17 
21 
(10) being true only when z is small compared with 
(LNA 2M). 


In this case the following results were obtained with the 
same transformer :— 


А. A; V. Ve Calc. vol a 

0:78 0 100 | 1212 120-4 0:212 eo 

786 | 599 | 100 1207 120-2 0207 0:31 
12:8 10:2 100 1206 | 1201 0206 | 025 
23 | 181 100 1195 119:8 0:195 0-23 
301 24-2 100 1191 1196 0-191 | 0:24 
452 | 571 | 100 112:4 191 ; 0124 | 022 


When A, is large, the current in C D practically equals 
A- Al, and hence the three currents are in phase with one 
another. 

From formula (7) we see that when boosting down 


p= when zis small, This shows that in certain cases 
the currents in B C and D E (Fig. 1) can be ever so much larger 
than the current in the mains. This inductive action which 
causes a little stream of current to cause a raging whirlpool in 
the booster and then trickle out is very curious, and has been 
made much practical use of. 

A condenser shunting a choking coil is an arrangement 
which will produce a similar effect. Compensating choking 
coils are another class of apparatus which produces this effect, 
and they ought to be made greater use of in this country. 
Their action is very simple, and the following theorem shows 
to what extent they can regulate. The principle is made use 
of in Prof. Elihu Thomson’s compensator system of dis- 
tribution.* 

Compensating Choking Coils. 

Suppose (Fig. 8) that the choking coil is divided into n 
sections each of resistance R, and let the number of turns of 
wire on each section be N. Let non-inductive resistances 
&c., be placed across the sections. Then we have to 


they have reduced them so as to make the applied pressure | find how the P.D. between the terminals of these sections 


always 100 volts. 
Small Iron Ring Transformer. 


Primary has 240 turns of 1/16 copper wire. 
Secondary has 49 turns of 7/16 copper wire. 
т =240 ; Ё = 0:390 at 13°C. 

n,= 49; 5=0°0206w at 18°C. 


Ms 0.204; S+ (iym = 0:084« at 18°C. 
m т 


1 


* “ Alternating Currents in a Divided Circuit,” by А. Russell. 


varies with i, 14. 
Let v = the instantaneous value of the P. D. between X and Y, 


т = » T 57 77 57 across Ty | 
h= „ » jj „ „ current in section Ri, 
i = 9 57 77 » through у, 


993 „э 
S area of the cross section of the iron core, 
b = value of the induction density at time /, 
and let there be no leakage. 


* The “ Alteruate-Current Transformer," by Dr. Fleming, Vol IL, 
p. 258 
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oe пева +48) zi, 
n= Ri +E (SNb) = туў, 
А]во ttt, =i ti =... 
Hence v -v= R(t, 1) = R(t,’ - 110 (a) 
at’ — tat,’ = (і —2,'), 
(xi + R)i,' = (z, + В), =... = К (say). 
Now vd US 1. 1 b. =. 


Ko” 


‘the same formula as for continuous currents. 
Hence f,', i and vi. v. .. are all in phase with v. There- 
fore, from (a), 


(11) 


where VI, Vz. . ., Al, À,... are the effective values of vi, v,..., 
11 з... respectively. 

Suppose that x, and =, are the maximum and minimum 
resistances respectively, then the greatest difference between 


€ oco 


Fic. 5.-—Compensating Choking Coil. 


the subdivided voltages is V, Ve, which by (11) equals R 
(А‹- A,); and hence, if R be small V, — V, will also be small, 
and the compensator will regulate for a great difference of 
‘current in the various sections. In constructing such a coil 
it is, therefore, most important to keep R small. 

To use an ordinary choking coil with arc lamps is a most 
extravagant procedure when ampere-hour meters are employed, 
and even watt-hour meters behave erratically under these 
circumstances. Compensating choking coils or special small 
transformers should be used. A compensating choking coil, 
which I experimented on, weighed about 80lb., and was divided 
into two equal sections. It was intended to be used for halving 
the pressure of the supply company and feeding arc lamps on 
a miniature three-wire system. The magnetising current was 
0°38 ampere at 104 volts, and the P.D. between each of the 
terminals was then 52 volts. When one external circuit was 
taking 80 amperes more than the other the P.D. dropped to 
50, and the P.D. across the other rose to 54, showing that 
for small differences of load it would regulate wonderfully 
well. When a current of 80 amperes was flowing in one 
circuit, and the other was open, then the current in the main 
was 15 am and in each section of the coil nearly 15 
amperes, showing that they must nearly always be flowing in 
opposite directions. 


ON THE RESISTANCE OF THE ELECTRIC ARC.* 


BY JULIUS FRITH AND CHARLES RODGERS, B.8C. 


There seems to be some uncertainty as to what is meant by the 
resistance of the arc. Any given arc is a phenomenon which exists 
at a definite P.D. and current, and any attempt to measure its 
resistance must alter the state of the arc as little as possible, or 
else we are no longer dealing with the same phenomenon. Hence 
it seems to us that the only way in which the resistance of the arc 
can be measured is by the ratio of a very small increment of P.D. 
applied, to the small increment of current produced. It must also 
be borne in mind that the change in the current must be of so: 
short a duration that the form of the carbons is not in any way 
altered. Apparently the only method which fulfils these con- 
ditions is one in which a small alternating current is used, super- 
imposed on the main continuous current. This has the effect of 
rapidly increasing and decreasing by a small amount the current 
passing through the arc. It seems probable that the effect on the 
arc of each small increase of current is annulled by the decrease of 
current immediately following. In fact, a comparatively large 
alternating current may be superimposed on the main continuous 
current without producing any visible effect on the arc. | 

We are thus led to define the resistance of the arc as the ratio 
of a amall increment of P.D. applied, to the small increment of 


current produced. This may be briefly written 70 It is moat 
important to distinguish this quantity, which we call the instan- 
taneous E from the tangent of the inclination of the tangent 


line of the curve representing the steady values of V and A, which 
we will call, for the sake of clearness, the ‘‘ steady” м We 


have performed some experiments to exemplify the difference that 
exists between these two quantities ; and also to show that in cases 
analogous with the arc, where, however, the result can be verified, 
the instantaneous ДА? found by superimposing an alternating 
current, gives correct values for the resistance. In one of these 
experiments a glow lamp, taking 10 amperes at about 8 volta, was 
placed in series with three I.E.S. 50-ampere accumulators, and a 
current sent through against the E. M.F. of the cells. This arrange- 
ment is just what is wanted to test the method—namely, a resis- 
tance in series with & back E.M.F., both of which are functions 
of the current; and, further, the resistance can be separated 
from the back E.M.F. and measured, and the result compared 
with the value obtained for the resistance by the instantaneous 


The result of this]experiment is represented in Fig. 1, 


Here are plotted the curves connecting the current and P.D. 
between the outside terminals of the arrangement and also 
between the terminals of the lamp and of the battery. This last 
gives the back E. M. F., since the resistance of the cells was small 
enough to be neglected. The P.D. at the lamp divided by the 
current gives the resistance; this is plotted on the same diagram. 
To make it clearer, however, the scale of ohms is multiplied by 10. 


We have measuredt the instantaneous TA at various current 


strengths, and the values of this are plotted in a dotted line, It 
is seen that there is a very close agreement between these two 
measurements of resistance. On the same sheet are plotted values 


for the steady Ti This differs considerably from both the resist- 


ance-curves. This leads us to see that the rapid excursions caused 
by the alternating current are not along the curve joining the steady 
values of V and A, but along a line which is everywhere more 
vertical than the tangent to the curve. This line is formed b 
joining the point on the curve to the instantaneous origin, whi 

18 distant from the origin of the diagram by an amount equal 
to the back E.M.F. at that particular current. Were the elec- 
trical excursions to travel along any intermediate path, the value 


obtained for the instantaneous A would be dependent on the 


frequency. As will be seen later, this is not the case between the 
experimental limits of 250 and 7 сарае alternations рег second. 
If, therefore, the arc, as has been affirmed by various authorities, 
consists of a back E.M.F. and a resistance, we feel justified in 
applying this method for the measurement of its resistance, which 
has been found correct in closely yen cases. Now at very 
low frequencies indeed the electrical oscillations would travel along 
the curve connecting the steady values of V and A ; and this is 
clearly the meaning of the critical frequency which we have 


* Communicated to the РАЙ. Mag. by the Physical Society; read 


May 8, 1896. 
+ By Method I. 
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observed with cored carbons, namely, that under the critical fre- 
quency the superimposed alternations travel on the steady value 


curve and become identical with the steady dV 


Several experimenters have obtained values for the resistance of 
the are which agree fairly well amongst themselves, and which seem 
to show that the arc has a positive resistance.* It was pointed out 
however, by Prof. Ayrton at the Ipswich meeting of the British 
Association, that although there was a marked agreement between 
the values obtained by these experimenters, they were not at all 
in aecordance with the conclusions drawn by himself from con- 
sideration of the curves obtained by Mrs. Ayrton. These curves 
connect the P.D. between the carbons with the current i 
through the arc, for various fixed lengths of arc, and from them it 
is seen that for a given arc-length an increase of P.D. is always 
accompanied by a decrease of current. From this fact Prof. Ayrton 
concluded that if an attempt were made to measure the resistance 
of the arc by oe the P.D. between the carbons and finding 
the corresponding alteration of current produced, the resistance 
found by taking this ratio must be negative. 
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This conclusion was strengthened by some experiments made by 
Mr. Mather at Prof. Ayrton's suggestion. In one of these experi- 
ments two points of equal potential were found in a circuit con- 
sisting of an arc, a battery and a resistance. Another battery, 
consisting of a few cells of known E. M. F. and resistance, was 
applied between these two equipotential pointa, and the current 
flowing through the battery was noted. The resistance of the two 
parallel halves of the circuit, excluding the aro, were known, so 
that the current which, taking the aro resistanoe as zero, should 
flow through this battery, could be calculated. Now the value of 
this calculated current was found to be less than the observed value, 
no matter in which direction the P.D. was applied, and this result 
was also obtained when an alternating P. D. was used. Hence the 
resistance of the arc was apparently lees than zero. 

The other experiment consisted in running the arc at a steady 
P.D. and current, suddenly altering the resistance in circuit by & 
small amount, and noting the changes in the ammeter and voltmeter- 


* An abstract of Papers bearing on this subject was given by Mrs. 
Ayrton in The Electrician, September 15, 1895. 
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readings so produced. The new conditions were maintained only- 
long enough to allow of these readings being taken. The arc was 
then brought back to its former condition before taking another 
reading. It was found that a change of P.D. in one direction was. 
always accompanied by a change of current in the ite direction. 
The results of both experiments were, however, only qualitative. 

All these experiments, together with the consideration of the 
curves found by Mrs. Ayrton, lead to the conclusion that the arc- 
has a negatıve resistance, while former experimenters had all 
obtained a positive resistance. It was in order to throw some light 
on this discrepancy that we undertook a series of experiments to- 
determine with some degree of accuracy the resistance of the arc 
under various conditions. 

Methods 


A number of methods were tried using alternating currents, of 
which the following were most successful :— 

Method I. is represented diagrammatically in Fig. 3. D is the 
armature of an alternator, the current from which passes round two- 
circuits in parallel, one of which contains the arc X, and the other 
an adjustable resistance R. By adjusting R the alternating 
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currents in the two halves can be made equal. When this is the 
case the i псев of the two halves to alternating currente must 
be equal. the diagram the continuous-current circuit is shown. 
to the left. It consiste of a battery of accumulators B, the hand- 
adjusted arc-lamp X, the resistance K, the ammeter A, and (with 
the commutator © as shown) the resistance S and the alternator D. 
It wil be noticed that the alternator D carries the continuous 
current, but this of course does not prevent its aeting as an alter- 
nator. In order to measure the small alternating current indepen- 
dently of the continous current flowing we used the air-transformer 
T, the thick wire coil of which was in series with the alternator D, 
the thin wire coil being connected with an electrostatic voltmeter E. 
The reading of the electrostatic voltmeter is thus unaffected by the 
continuous current, while it is, at a given frequency, a measure of 
the alternate current flowing. By means of the commutator C, the 
ait-transformer T can be thrown into either circuit, the resistance S 
being by the same operation thrown into the other circuit. The 
resistance S is equal to that of the thick wire coil of T, so that when 
S replaces T the continuous current is unaffected by the change. 
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Method of Experimenting. | 

The are was гпа at the required current and P.D. by alternating 
the number of cells in B, K being always kept the same. The 
current was kept constant by adjusting the arc by hand. Under 
normal conditions the current could be kept constant to within 
1 per cent. R was now adjusted till the deflection of E was the 
same when T was in either circuit. When balanced a change of 
0-01 ohm in R caused an appreciable difference in the deflections 
of E. It was found to be useless to adjust more accurately than 
this, since the small variations in quality always found in carbons 
produced differences of this order in the resistance of the arc. 

Let the value of R when a balance is obtained be R,. This is 
equal to the resistance, to alternating currents, of the battery (b,), 
the resistanoe (x), the arc lamp and connections (1), and the arc (х). 

.. RISK T bir IT. А (1) 
The carbons аге now firmly screwed together and the number of 
cells in B reduced till the continuous current is the same as before. 


A 


Fid. 3. 


R is again adjusted till the deflections of E are equal; and if R is 
the new value thus obtained, i 
. (2) 


R= K T bl) 
М ing the resistance of the 5 of the battery now used. 
e are next cut out, the mains leading to them short- 
eircuited, and a third value R, obtained, 
R,=k+l. . . . . . (3) 


From (2) and (3) we obtain the resistance of b, and by propor- 
tion of any number of cells. Putting these values in (1) weobtain 
the value of z in ohms. "The advantages of this method are that 
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Fia. 4, 
no calibration of the electrometer is required, the speed of the 
alternator need not be constant for long periods together, various 


alternators giving different uencies and wave-forms can be used 
without materially altering the circuit, and especially that the 
resistance of the arc can be obtained directly in o as the differ- 
ence of two readings of the box R. | 

Method II. is shown diagrammatically in Fig. 4 ; the arc circuit 
in this case being shown tothe right. X is the arc, B the battery 
of accumulators, K the resistance, A the ammeter, and V the volt- 
meter across the arc. B and K were made large, K being about 
11 ohms. The circuit shown on the left consists of the alternator 
D, the transformer T, which together with E is now used simply as 
a delicate alternate-current ammeter, a condenser F, and a commu- 
tator C. By means of © we can put in circuit either the resistance | 


H, or the arc lamp X in series with the resistance S. The alter- 
nating current flowing through K is negligible compared with that 
flowing through X on account of the high resistance of K. The 
condenser F prevents any continuous current due to the P.D. at 
the arc from passing through the alternator. 
Method of Experimenting. 
If L is the self-induction of the circuit and F its capacity, the 
2 
impedance I of the circuit is given by „/ B+ (* — —) , where- 
w 

w=2rx frequently. This із a minimum when LFw?=1. The 
alternator was run at a speed corresponding to this frequency, at 
which the arrangement is most sensitive to changes of R. 

An experiment consists in adjusting R till the deflections of E. 
are the same whether R or 5 +2 is in circuit. Then 

R= S +0. 

The experiment was first tried without a resistance at 8, but it 
was found impossible when using solid carbons to obtain a balance: 
even when R was zero. In order to make it possible to obtain a 
balance with R greater than nothing, a resistance S numerically: 
greater than the negative resistance of the arc had to be put in 
series with the arc. In our experiments we kept S constant and 
adjusted R. The experiment might have been performed b 
5 and adjusting S till the readings of E were eq 
Then S--x must be equal to zero, and therefore х= —8, or 
resistance of the arc 1з to the resistance in the box S with its sign. 
changed. This method gives results which agree well with those 
obtained by Method I. ; but on account of the necessity of keeping. 
the s of the alternator constant the arrangement is more 
troublesome to manage, and therefore was used only asa check 
method. 

Description of the Apparatus. 

The arc-lamp had a hand adjustment for each carbon with 
centering arrangements far the positive. The arc-length was 
measu by projecting an image of the aro on to a screen by 
means of a lens in the usual way. The resistance K consisted of 
broad platinoid strips bent back on themselves so as to avoid self- 
induction.* It did not heat appreciably with the largest currents 

The battery eonsisted of 50 10-ampere E. P. S. cells arranged 
in four groups of 10 cells each, four of two, and two groups of one. 
These groups could be connected up by means of mercury cups. 
The ammeter and voltmeter were Weston instruments of the hori- 
zontal type. The air-transformer T was made in two sections which. 
were usually used in series. The constants were as follows :— 

Section No. 1: 

Fine wire coil. 

Diameter of wire 5 mils. 


Diameter of wire (covered) =6°8 mils. 
Number of turns ............... = 9,730. 
Resistan e essees = 4,707 ohms. 


Thick-wire coil. 
Size of wire No. 12 S. W.G. 


Number of turns z2198 
Resistance ......... 8 =0°143 ohm. 
Section No. 2 


Fine-wire coil. 
Diameter, of, wire (uncovered)=3 mils. 
» (covered) ...=5 


N umber of turns e = 29,500. 
Resistance e . = 32,120 ohms. 
Thick-wire ooil. 


Size of wire No. 12 S. W.G. 
Number of turns ............... = 96. 
istanoe ........................ =0°112 ohm. 


The thick wire was double-cotton-covered. The thin wire was silk- 
covered. The voltmeter was an Ayrton-Mather reflecting electro- 
static voltmeter, giving & deflection of 700 scale-divisions at a 
distanoe of 2,500 scale-divisions for 100 volts. This instrument 
was admirably adapted to our pu on account of its very quick 
swing and excellent damping. The resistance R consisted of a box 
wound with thick Sarnia sil dr wire plugging to 0:1 ohm, in series 
with which was a german-silver wire (No. 10 S. W. G.) doubled back 
on itself and carryingaslider. Points were marked out at distances 
corresponding to 0:01 ohm. These were about 10-7cm. long. 
The alternator : Several different alternators were used. The one 
used while obtaining the curves given was a Pyke and Harris 
machine, which was especially suitable, sinoe it had no sliding con- 
tacts, both armature and field being fixed. The other machines 
were—for high frequencies à Ferranti, and for low frequencies a 
Gramme alternator. The fields in all cases were excited by storage- 
cells. The condenser has usually a capacity of about 60 microfarads. 
Variation of Conditions. 

The oenditions of the experiments were varied as much as pos- 
sible. We have studied the effect on the resistance of the arc of 
variations in the amount, frequency, and wave-form of the alternating 


* Described in PRil. May., February, 1892. 
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current; the effect of different kinds of carbons and different 
P.D.’s and currents ; the effect of using different combinations of 
cored and solid carbons, of carbons cored with substances other than 
carbon ; and the effect of the relative size of the carbons. 
Results, 

The amount of alternating current between the limits we have 
used does not appear to have any influence on the value obtained 
for the resistance of the arc. The largest alternating current used 
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from a Gramme machine. Besides these three machines a Mordey 
transformer of ratio 1:1 was sometimes used, with its primary in 
circuit with the Pyke and Harris alternator. On account of its 
having a closed iron circuit it was not so suitable; but it gave the 
same results as the alternators. We have thus obtained consider- 
able variety in the wave form as well as in the 5 Hence 
e wave form does not affect our measurement of the resistance of 
the arc. 
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had a R.M.S. (root mean square) value equal to about 10 per cent. 
of the continuous current. The smallest had about one-tenth of 
this value. In obtaining the curves shown, the R.M.S. of the 
alternating current was usually about 0:5 ampere. The frequency 
also did not have any effect on the resistance of the arc between 


the limits 250 and 7 complete alternations per second. Frequencies 
etween 
160 and 45 from a Pyke and Harris, and those between 24 and 7 


above 150 were obtained from a Ferranti alternator, those 


The values thus obtained for the resistance of the arc under 
various conditions are plotted in Figs. 2, 5, and 6. Fig. 2 shows 
the relation between the resistance of the arc and the current, the 
P.D. between the carbons being kept constant. Fig. 5 shows 
the relation between the resistance of the arc and the P. D. between 
the carbons, the current being kept constant. Fig. 6 shows 
the relation between the resistance of the arc and the arc length, 
the current being kept constant. In all these cases the resistance 
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is measured from the central line marked 0, positive values above 
the line and negative values below the line. Certain makes of 
carbon have been selected for experiment, namely, Apostle, Brush, 
Thomson-Houston, and Carré carbons, as representative of the 
various qualities of carbon now in use commercially. The diameter 
of the positive carbon was in all cases 11mm., the diameter of the 
negative was 9mm. in the case of the Apostle and Brush carbons, 
8mm. in the case of the Carré carbons, and 11mm. in the case of the 
Thomson-Houston carbons. These sizes were selected as being 
most suitable for the currents we were able to take from our cells. 
The sizes of the Apostle carbons were those used by Mrs. Ayrton 
in her experiments. That the diameter of the carbons used does 
not have any great effect on the resistance of the arc for the same 
current and voltage is shown by the curves D and E, Fig. 2 and 
Fig. 5. These are the curves for two solid Apostle carbons 
—one set D having carbons 11mm. and 9mm., and the other set E 
having carbons 18mm. and 5mm. in diameter respectively, and it 
will be seen that they lie very close together. On the curves each 
make of carbons is represented by a particular kind of line as 
explained in the figure, the Apostle carbons, for instance, are 
represented by a dotted line. Curves bearing the same letter refer 
to the same combination of carbons in the different makes. For 
each make there are four combinations :— + согей, — cored; +cored, 
-solid; +solid, -cored ; +solid, —solid ; represented respec- 
tively by the letters A, B, C, and D. The general characteristics 
of these curves are that the ordinates of those for +solid - solid 
are always negative, and those for +cored — согей always positive, 
while the other curves all lie between these two extremes, those 
which have the positive carbon solid always being more negative 
than those which have the positive cored. The greatest uniformity 
is met with in the case of the +solid —solid combination, in which 
all the curves lie close together. For this reason the curves for 
the Thomson-Houston carbons have been omitted, as they lie com- 
petey on the other curves, and would tend to cause confusion. 

n the case of cored carbons, however, the uniformity is not so 
marked, as the material of the core varies largely with the make. 
In fact, in a single carbon the core may vary considerably, and for 
M reason the curves for cored carbons are more troublesome to 
take. 

Fig. 2 shows the relation between the resistance of the arc and 
the current that the arc is taking, the voltage at the carbons being 
kept constant. It will be noticed that in the case of those com- 
binations which have a solid positive, the number expressing the 
negative resistance of the arc increases as the current decreases. 
With the other two combinations—those having a cored positive— 
the curves for Brush and Carré carbons have the same general 
characteristics, while those for the Apostle carbons cut these latter. 
This is probably due to peculiarities in the coring of the Apostle 
carbons. 

Fig. 5 shows the relation between the resistance of the arc 
and the P.D. between the carbons, the current being kept 
constant at 10 amperes in all cases. These curves are more 
instructive than those in Fig. 2, as the character of the arc alters 
more with change of voltage than with change of current. As 
before, the curves for the solid carbons are all very close together. 
In this case they all show a minimum (maximum negative) value 
at about 55 volts. With combinations having a cored positive, this 
minimum becomes more strongly marked, and occurs at a lower 
voltsge. 

It has been our practice to examine the image of the arc on the 
screen and note when any change in the appearance of the arc 
takes place. It was first noticed by Mrs. Ayrton that with cored 
carbons under certain conditions a dark space appeared somewhere 
near the centre of the arc, dividing the purple glow into two parts. 
This was never noticed in the case of solid carbons. Our obser- 
vations have fully confirmed this, and, moreover, we find that the 
dark space, when only one carbon is cored, is nearer this carbon. 
We have noted the appearance or disappearance of the dark space, 
and we find a remarkable coincidence jer this point and the 
minimum of the curves. In the curves for cored carbors in 
Figs. b & 6, to the right of the minimum point the arc always shows 
a dark space which becomes lees marked on approaching the mini- 
mum, and at the minimum finally disappears. To the left of this 
point, although the dark space has quite disappeared, yet the 
difference in colour between the two parts of the globe is still 
observable, that near the negative сабо being of a redder tint 
than that near the positive. 

Fig. 6 shows the relation between the length of the arc and 
its resistance at constant current. The general characteristics 
of these curves are the same as those of Fig. 5, since the length of 
the arc is roughly proportional to the voltage. 


Effect of the Core. 

Since the presence of a core in either carbon has such & marked 
influence on the resistance of the arc, we tried the effect of boring 
out the core of a Carré carbon. The result of using this hollow 
carbon as the positive is shown by curve F in Figs. 5 & 6. It will be 
seen that this curve follows very closely that obtained with both 


carbons solid. The effect was now tried of filling this hollow 
carbon first with plaster of Paris, and then with kaolin. In both 
cases the resistance of the arc so produced was positive. Another 
effect of these cores was to cause the arc to burn at a much lower 
voltage for a given current and arc length. The arc was, however, 
too unsteady to allow of a curve being taken. 


Particulars of Cores. 
The diameters of the various coros are as follows :— 


Carbon. Diameter of carbon, Diameter of core. 
mm mm. 
Apesllfe ties 11 2"l 
9 2:535 
Brush Bl • 11 2°73 
9 2:18 
CONTE seu A 11 2:4 
| 8 19 


Inverted Ares. 

In the experiments hitherto described the positive carbon has 
always been uppermost. Experiments were now made to ascertain 
if the resistance of the arc is dependent upon whether the positive 
carbon is the upper or the lower. 

Using solid carbons, the resistance is not appreciably altered by 
inverting the arc. With cored carbons, however, the resistance of 
the arc is altered, and, moreover, the physical character of the arc 
is changed. As we have pointed out above, the distinguishing 
feature of the arc when using cored carbons is the appearance of a 
dark space situated near the centre of the purple glow, which 
appears to considerably increase the resistance of the arc. On 
inverting such an arc, however, we find that this dark space com- 
pletely disappears ; and, as we should have expected, the resist- 
ance 18 considerably diminished. At low currents or P.D.'s the 
difference between the resistances of ordinary and inverted arcs 
diminishes till the two values become nearly equal. These are the 
conditions under which the dark space ordinarily disappears. 
Hence, when the dark space has dieappeared, inverting the arc 
makes but little difference in its resistance, which is also the case 
with arcs using solid carbons, in which there is no dark space. By 
placing the carbons horizontal a value for the resistance of the aro 
can be obtained which is intermediate between the two values 
obtained by placing the positive carbon respectively above and 
beneath the negative carbon, the current and P.D. being the same 
in the three cases. 

From consideration of the part played by the dark space, it 
would appear that the resistance of the arc is greatly affected by 
the state of the contact between the purple glow and the negative 
carbon. When the inside purple glow is in good contact with the 
negative carbon, the resistance of the aro is most negative. When, 
however, there is a dark space (caused by the presence of foreign 
matter or of carbon in a different physical iato) and hence a lack 
of contact between this glow and the negative carbon, the resist- 
ance becomes increased. 

Hissing Ares. 

An attempt was made, using Method I., to find the resistance of 
a direct-current hissing arc produced with accumulators, but it was 
found that even with the alternator at rest there was a large deflec- 
tion of the electrometer, showing that the current through a hissing 
arc is oscillatory. In order to determine the frequency of the 
oscillation, a condenser and telephone were put across the arc. The 
sound heard in the telephone was, however, of no definite pitch. 
A method suggested by Mr. Campbell was used to measure the 
amount of this oscillatory current. The current taken by the 
hissing arc was passed through the primary of a transformer, the 
secondary of which was put in series with a reflecting twisted-strip 
ammeter, the deflection being noted. The arc lamp was then dis- 
connected, and a known alternating current was sent through the 
primary, of such magnitude that the deflection was the same as 
before. This known current has the same R.M.S. as the oscil- 
latory current passing through the arc; for if the impedance of 
the secondary is large compared with its resistance, the deflection 
of tho ammeter is the same for the same R.M.S. current whatever 
the frequency. The arc was run at 14:5 amperes and 35 volta, 
Apostle carbons +9mm. —9mm. being used. While the arc was 
burning, the deflection of the ammeter varied between 200 and 250 
scale-divisions. Primary currents of 0°43 ampere and 0°53 ampere, 
as measured by another twisted-strip ammeter, produced these 
scale readings respectively. Hence, in this case, the R. M. S. of 
the oscillatory current amounted to about 3 per cent. of the con- 
tinuous current. 

Low Frequencies. 


On comparing our results with the steady Е taken from the 


slope of the curves published by Mrs. Ayrton, the agreement as to 
sign, which held in the case of solid carbons, was found to break 
down in the case of cored carbons ; for while the general shape of 
the curves obtained by Mrs. Ayrton was the same for cored as for 
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solid carbons—that is, both curves, except for short arc-lengths, 
indicated a negative resistance*—we find that with both carbons 
cored the resistance is always positive. With a view to elucidating 
this point we repeated Mr. Mather's experiments, using both 


carbons cored, and found the negative, as shown by the follow - 


ing table :— 
Brush carbons + 11 mm. 


Arc taking 9 amperes at 43 volts. 
Resistance in circuit, about 5 ohms. 


Both cored - 9mm. 


is 7 
5 Volts. ôV. Amperes oA. 

+0°5 44:8 | +18 8:10 -0:90 
+04 44:2 | +12 8:50 — 0°70 
+03 44 +10 8:45 -0:55 
+02 437 +07 8:62 — 0:38 
+01 45:5 +0°3 8°75 — 0:25 
—01 42:8 | -02 | 9°20 +0°20 
– 0:2 42:4 — 0*6 | 9:38 + 0:38 
– 0:5 420 -10 9°60 + 0:60 
-0°4 41:6 | -14 9:85 + 0:85 
-05 411 | -19 : 10°08 +108 


In the curves connecting the P.D. between the carbons and the 
current, each point is obtained by taking the readings of ammeter 
and voltmeter after the arc has been made to burn for a very con- 
siderable time at constant current and arc-length, so that one may 
say that the frequency is zero. In this case the resistance, if 
deduced from the slope of these curves, would be negative both for 
cored and for solid carbons. In Prof. Ayrton's original method, 
although the readings are taken as quickly as possible, still the 
** frequency " is small compared with the lowest frequency we have 
hitherto used, and both the carbons and the arc may have time to 
alter before the ammeter and voltmeter can befread. This method 
would lead to the same conclusion as before, viz., that the resist- 
ance of the arc is always negative. Our measurements, however, 
with frequencies as low as 7:5, gave a positive resistance for arcs 
using cored carbons. Hence it seems that there must be a critical 
frequency, above which the resistance has a positive value which 
is independent of the frequency, and below which it appears to 
have a negative value, and, further, that this frequency must lie 
between 7 :5 and 0. 

Our former methods were not suitable for working with a frequency 
lower than 7, for at this frequency the needles of the voltmeter and 
ammeter began to vibrate with the alternating current. This 
vibration of the needle was made use of in the following way, to 


indicate the sign of the EU at frequencies lower than 7. The 


Gramme alternator used in the previous method was run as a 
rotatory transformer. By adjusting the continuous current passing 
through this transformer, and hence its speed, any desired frequency 
could be obtained down to as low as one complete alternation in 
2 вес. By an arrangement of mirrors the needles and scales of both 
ammeter and voltmeter could be observed simultaneously. In this 
way it could be seen whether the two needles were at any instant 
vibrating in the same or in opposite directions. It is evident that 
if the needles are vibrating in phase, that is if an increase of P.D. 


is accompanied by an increase of current, then A must be 


itive; while if they are vibrating out of phase, that is if an 
increase of P.D. is accompanied by a decrease of current, then 
it is negative. With this arrangement solid carbons of any 
frequency gave a negative resistance. With cored carbons, however, 
we found, as we expected, that above a certain frequency the resist- 
ance was positive, while below this frequency the method gave a nega- 


tive value for ae The critical frequency was found by observing 
the point at which the swing of the needles was uncertain, 
being sometimes in phase and sometimes out of phase. At 
this point the frequency was 1°8, at 1°9 the sign was certainly 
positive, and at 1°7 was negative. This result was obtained 
with all arcs whose resistance as given by our curves was 
positive (with one exception mentioned below), and was not 
obtained with any whose resistance was negative. In the case 
of arcs whose curves cross the zero line, the transition from positive 
to negative, as shown by the disappearance of the critical frequency, 
was well shown and corresponded with the crossing of the zero 
line. As an example, we ran an arc with Brush carbons 
+ 11mm. cored — 9mm. solid at 10 amperes, the curve for 
which is marked B in Fig. 5. It will be noticed that this 
curve crosses the zero line twice, at 55 volts and again at 


41°3 volts. At 60 volts we found the sign of the - 88 


* Mrs. Ayrton does indeed find that for cored carbons at short lengths 
the curves slope slightly upwards, thus indicating a positive resistance. 


shown by the swing of the needles, to be positive at frequencies 
above 1°8 and negative below this frequency, at 45 volts it was 
negative at all frequencies ; at 35 volta, however, it was positive at 
frequencies above 1°8, and also at frequencies below 1°8. That the 
resistance would be positive at all frequencies seemed probable, 
since the curves connecting the P.D. and current at constant arc- 
length for such carbons show that with small arc-lengths an increase 
of P.D. is accompanied by an increase of current. 

The experiments have been carried out in the physical laboratory 
of the Central Technical College, and our best thanks are due to 
Prof. Ayrton and Mr. Mather for much kind advice during the 
course of the work. 


Nor. Fluctuation of the Current given by a Continuous-Current 
Dynamo. 

An attempt was made to replace the cells in Method 1 by a 
dynamo ; but it was found that, even with the alternator at rest, 
the electrostatic voltmeter showed a large deflection. This was 
evidently due to the oscillation of the current owing to the com- 
mutator of the dynamo having a finite number of segments. The 
oscillation was found to increase as the brushes were moved out of 
the sparkless position. The dynamo was a 5-kilowatt 2-pole 
machine, and was giving 10 amperes at 70 volts. By adjusting 
the brushes to the sparkless position this oscillatory current, mea- 
sured in the same way as in the case of the hissing arc above, could 
not be reduced below 2°5 per cent. of the continuous current, while 
by rocking the brushes out of this position it could be increased to 
as much as 9 per cent. without the sparking at the brushes being 
excessive. The commutator was in good condition. This oscilla- 
tion may introduce errors in the me asurement by polarised instru- 
ments of the currents given by dy namos owing to the differences 
between the mean and the R.M.S. of such a current. 


THE JUNGFRAU RAILWAY. 


In our issue of March 13th we published the conditions for an 
international competition, invited bythe Commission of the Jungfrau 
Railway for the best solution of a number of questions connected 
with the construction and working of an electric railway up the 
Jungfrau. The competition closed on August Ist. Herr Guyer- 
Zeller, of Zurich, the President of the Commission, has now issued 
an illustrated үер containing the expert opinions received, 
and giving full information as to the state of the undertaking. 
The Jungfrau Railway branches from the Wengernalp Railway at 
the Scheidegg station (which is 6,770ft. above sea-level), and runs 
to the foot of the Eiger Glacier. This first section has already been 
commenced, and it is to be opened on August Ist next year. A 
little way above the Eiger Glacier station, at 8,000ft. above sea- 
level, the tunnel of the mountain railway proper is to begin, and 
ite continuity is hardly interrupted till the summit is reached. 
The last station on the line is to be 240ft. below the summit of the 
Jungfrau, and lifts will be used to take the passengers up this 
piece. The gauge used is 1 metre. The smallest curve has 330ft. 
radius, and the maximum gradient will be 1 in 4. The following 
table gives the route of the railway in a comprehensive form :— 


Height. Distance, | Time иче: 
| Maxi- ing stoppages). 
i mum | 
; From | From From 
а station “Dove station, From аты n From 
to | level. | to start. 70 (| to start. 
station pt. station Miles. ° ‘station Min. 
Ft. Miles. | Min. 
Little Scheidegg ...... T 6,710 "T 0 | id | "CE. 
800 | .. | 12 „, | 25 18 ... 
Eiger Glacier e 10500 .. 129. 15 
1150| .. | 09. 95 19 | .. 
Grindelwald Gallery.. 8.720 | 21. .. | .. 27 
2,010. | 15 . | 25 19 wes 
Kalifirni Eiger Station) 10,730 pas 56 | a — | 46 
|: 920 | ... ' 12 e. ` 155 15 m 
Monk Ridge „ 11,650 (8 yos ù 651 
510 | . 11, .. | 10 18 .. 
Aletsch-Guggi о... |... [11140 .. | 59 .. 74 
290 | .. 17 ES 25 2a |... 
TTC .. 13,450 | 76 п .. | 96 
. | 240 "EET 26s со 4 T 
Summit of Jungfrau.. 1,7000 is | 100 


It will be noticed that after reaching the Monk Ridge the line 
descends 510ft. to the Aletsch station. Power is to be taken from 
the Black and White Lütschine at Burglauenen and near Lauter- 
brunnen. From a length of 825 yards of the Black Liitschine 
3,000 н.р. can be obtained, and from about 770 yards of the White 
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Liitechine 1,500 н.р. A site near Lauterbrunnen on the latter 
stream has been chosen to begin with. A turbine station will also 
be erected at Burglauen, and a conductor will be held from this 
station to Scheidegg. Assuming as a maximum load three trains 
upwards and three downwards, carrying about 200 persons in each 
direction (thus 400 persons in all) 1,400 н.р. is estimated as the 
power required. "This has been calculated as follows :— 


1. Power consumed by motors and lift... 667 н.р. 
2. Lighting of the tunnel ................................... 50 „ 
5. Lighting six trainee q 8 „ 
4. Station and lift lighting ̃knↄPꝑßP . ꝗͥ 200 „ 
5. Heating six train Aq . 120 „ 


Power to be delivered by the secondary network., 1,045 „ 
6. Losses in the secondary network, 10% .................. 
Losses in the transformers, 67 


Losses in the primary network, 10. ͥ 280 
7. 50 н.р. to be delivered gratis to the district of 
Lauterbrunnen don ыл» 
1,375 


THE NICE CENTRAL STATION.* 


The Nice central station has been in existence since 1893, and is 
worked by the gas company. It is in the centre of thetown. The 
possible output of the station is 850 н.р. The machine room is on a 

evel with the street, and the floor of the boiler room is 6ft. 6in. 
lower. There are three multitubular boilers, each with a heating 
surface of 2,420 sq. ft., and designed for 120lbs. pressure. The 
only fuel used is coke, and the feed-water is taken from the town 
mains. The chimney is 130ft. high. The ring-main is of riveted 
sheet steel, and has an internal diameter of 8in. Atthe entrance to 
the machine room it is fitted with water-separators with automatic 
ejectors or steam-traps, which return the condensed water to the 
feeding cisterns. Copper pipes connect the ring main to the 
machines. The exhaust pipes are of cast iron, and are placed 
underground. | 

There are four steam dynamos, three of 175 H.P. and one of 
300 m.r. The former have compound engines 13in. and 19in. 
diameter and 1бїп. stroke, running at 220 revolutions per minute. 
Their normal output is 175 H.P., but they can generate 200 Н.Р. on 
emergency. The steam distribution is by means of balanced-slide 
valves. At present the engines are working non-condensing. The 
dynamos are of the type having internal poles, and an external 
commutator of large diameter. They are four-pole machines, 
designed for 450 amperes at 250 volts, but 525 amperes may be 
safely taken from them. The insulation of the armature is carried 
out very thoroughly, the core discs being insulated from the arms 
which hold them ; and the arms themselves are insulated from the 
cast-iron star to which they are fixed. The 300 f. P. steam dynamo, 
which was erected after the others had been in use for some time, 
is a 200-kilowatt dynamo, driven by a single-cylinder Corliss engine, 
running at 70 to 75 revolutions per minute. The dynamo is of the 
same type as the smaller ones, but owing to its low speed its 
dimensions are very much larger, the armature being 8ft. 3in. 
diameter and the brush holder nearly 10ft. diameter. A feature of 
this gui is that the position of the brushes need never be 
shifted. When once the correct position has been found there is 
no sper king even between the limits of no-load and 25 per cent. 
overload. The armatures are built of copper bars with Gramme- 
ring connections. Experiments on a machine of similar construc- 
tion to the one at Nice gave the following figures :— 


Normal output ........................ 200,000 watte. 
Pensions 5, 200 „, 

CPR losses ꝗͥ 3,740 „ 
Hysteresis and eddy currents 7,830 „, 
Electrical efficiency .................. 95 per cent. 
Commercial efficiency ............... is 


The distribution is on the three-wire system. The 220-volt 
dynamos are connected across the outer mains, and an equaliser 
is used to keep the pressure on the two sides of the network equal. 
This equaliser consists of two armatures and two field-magnets of 
the same power. The armatures being fixed on the same shaft 
generate equal voltages. One armature is connected to each side 
of the network ; and thus when in action, one acts as a generator 
and the other as à motor. The armatures are of a type similar to 
those of the larger machines, and this has the advantage that the 
sparking is negligible, whether the armature is acting as a generator 
or motor. The commu.zator is also practically an extension of the 
armature bars, as on the other machines. The equaliser is not 
always in use, as the lamps in the station are arranged in groups 
which can be.switched to either side of the network. There is 
also a battery of accumulators, to charge which a booster is 
connected to the mains. A special electromagnetic cut-out in series 
with each dynamo is designed, so that the machine is disconnected 
from the bus" bars if the current through it is reversed. 


From a detailed description in the Industrie Electrique for Oct. 10. 


The distribution network is supplied by a number of feeders, 
test-wires being run back to the station from all feeding points. 
All the cables are insulated with impregnated jute, are lead-covered, 
and are armoured with steel ribbon. The public lighting is effected 
by some 60 arc lamps placed two in series across the 110-volt mains. 
The lamps take 10 and 15 amperes, and have shunt-regulating 
electromagnets. 

The price for private ligting is 1s. per kilowatt hour, for public 
lighting 7^7 pence per kilowatt hour, which includes the cost of 
carbons and of trimming and cleaning the arc-lamps. The public 
lighting is switched off at 1 a.m. 


A METHOD OF MEASURING THE INSULATION 
RESISTANCE OF HOUSE-WIRING.* 


BY DR. OSCAR MAY. 


This is a method of utilising the pressure of the distributing 
mains to measure the insulation resistance of a system of house- 
wiring, and thus to obtain the high pressure prescribed by the 
regulations without the necessity of carrying a heavy battery. 
The instrument to be used for the test is a high-resistance volt- 
meter, or a milliampere-meter provided with a resistance in series 
with it. The readings of the instrument at the lower end of the 
scale should also be accurate. In the method described below a 
milliamperemeter has been chosen, the resistance of which is 1 
ohm, so that by using shunts of ;, hb, 545) тууу ohm resistance 
currents up to 1:5, 15, 150 or 600 amperes can be measured ; and 
by using resistances of 9, 99, 999 or 3,999 ohms in series with the 
instrument, potential differences of 1 5, 15, 150 or 600 volts can 
be measured. The resistance of tho instrument can, of course, be 
other than 1 ohm, and the values of the shunts and series resist- 
ances can be reckoned in the same manner. 


а H 


B 
To measure the insulation resistance of an installation A B C D, 
connected through fuses, J A, K D, to the distributing mains 
G H, F E, one connects up, as shown in the figure, after removing 
the main fuses J А, KD. R is a resistance of about 1,000 ohms, 


and N is the milliampere-meter, these being connected in series in 
place of the fuse J H. The other main is connected at K through 
a lamp, W, to earth. А few lamps are switched on between the 
house mains A B and D C, and the reading of the milliampere- 
meter is noted. The insulation resistance of the installation will 


then be X bO00 R, if V be the voltage between the mains. 
reading 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, November 13th. 
PHYsicAL SOCIETY. 
5 p.m. Meeting at the Rooms of the Chemical Society, 
Burlington House, when the following Papers will be 
read: (1) “On Rontgen Rays," by Prof. Threfall and 
Mr. Pollock. (2) The Absorption of Electric Waves 
along Wires by a Terminal Bridge," by Dr. Barton and 
Mr. Bryan. 
TUESDAY, November 17th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Papers to be further discussed: 
(1) * The Tower Bridge : Superstructure," by G. Crutt- 
well. (2) * The Machinery of the Tower Bridge," by 
S. О. Homfray. Paper to be read: The Bacterial 
Purification of Water," by Percy F. Frankland, F.R.5. 


WEDNESDAY, November 18th. 


SOCIETY OF ARTS. 

8 p.m. First Ordinary Meeting. Opening Address of the 
143rd Session: On the Arte, Manufactures aud Corn- 
merce of India," by Major-Gen. Sir Owen Tudor Burne, 
Chairman of the Council. 

Roya MICROSCOPICAL SOCIRTY, 

8 p.m. Meeting at 20, Hanover-square, W. 


— s) 


* Abstract of an article in the Elektrotechniache Zeitschrift, October 
22, 1896. 
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ELECTRIC RAILWAYS. 


At first glance it might seem more economical to burn 
coal right on the locomotive, rather than to consume it in 
a distant stationary steam plant, and to transmit the power 
electrically to the moving train. The one seems so direct, the 
other so roundabout. After a similar superficial view of the 
matter, no doubt it would appear preferable in a mill or 
factory to have each separate lathe or loom provided with its 
own boiler and steam engine, directly united with the frame of 
the machine. It would save the wasteful transmission of 
power by countershafts and belts; and obviously it would be 
more direct than any other method. Yet the non-existence 
of a factory worked on this principle might justify the doubt 
whether, after all, electric traction on railways is so absurd 
when compared with steam traction, as certain advocates of 
the latter seek to make out. Traction, indeed, is not in any 
case a mere matter of burning coal, nor is the cost of it very 
largely determined by the amount which must be paid for 
fuel. Even the entire locomotive expenses are but a small 
fraction of the total expenditure, while the coal bill is only a 
small proportion of the expenses which are directly chargeable to 
locomotive work. There may be considerable room for difference 
of opinion as to the precise basis of comparison between electric 
and steam traction; but we venture to think that no expe- 
rienced railway engineer would attach paramount importance 
to the question of fuel consumption. It will probably be con- 
ceded that the broad and general basis of comparison should 
be the financial efficiency of the two systems of railway work- 
ing; that is to say, which may be depended on to afford the 
greatest percentage profit upon the capital expended. The 
problem resolves itself into an inquiry as to whether any given 
line of railway communication with a given amount of pro- 
bable traffic will yield the higher percentage of profit if worked 
by steam locomotives or by electric traction. But when it is 
attempted to make a comparison on this basis, an almost 
endless number of loopholes present themselves, through 
which it is possible for an agile combatant to dart, and thus to 
evade a conclusive issue. ‘This chiefly arises from two facts, 
viz., the comparative youth of electric traction, and the non- 
existence of any long trunk lines worked electrically. Thus, 
on the one hand, the steam lines have the advantage of 


maturity, and, on the other hand, there is nothing with which 


to compare the great steam trunk railways. One might, in- 
deed, construct on paper two precisely similar lines, worked on 
the two competing systems; but, whether justly or not, such 
a course would almost inevitably be subjected to the serious 
charge of being theoretical, hypothetical and doctrinaire. 
For a perfectly conclusive result to be obtained, it might be 
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13, Westgate Road, NEWCASTLE-ON-TYNE 


Mavors Coulson: Concentric Wiring 


47, King Street, кто, GLASGOW. London Representative: C. R. G. SMYTHE, 12, Idol Lane, E.C. ат р 


с... 


Сап be made by Buying your Goods from 
F 0 ALLSOP MANUPACTURING ELECTRICIAN, CALEDONIA WORKS, HALIFAX 
а V. s 97, Queen Victoria St., London, Ek. C. KHK. С. COPPER WIRE LES (1007). 
ESTABLISHED 1889. HARD-DRAWN COPPER LINE i 
BEST AND CHEAPEST HOUSE FOR ALL ELECTRICAL SUPPLIES. STRAND. STRIP. TAPE. SPECIAL QUALITY TI TINNED WIRE 


CTUAL MANUFACTURERS. 
Write at once for Tage IUustrated Catalogue, and compare my Prices. ALL KINDS OF IRON AND STEEL WIRE AND STRAND: 


NOTICE! 20% EXTRA PROFIT FREDERICK SMITH . & CO., 


F. WIGGINS & SONS, „1% TOWER HILL, E, 


and temporary premises during rebuilding, 


Telephone No. 3248. 62 & 63, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


^ T 4^ 


P ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, аутом, d 


BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKIZFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


Mul 1 ча» — sant IN STOCK. N 
ml x Int PATENT © 


\ Ny 


VOTER 
10 | 00 m 


^u^ FOR UNDERGROUND ELECTRIC MAINS <y B 
DOULTON & C0., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, S. E. BIRMINGHAM. еше St. 
WORKS: f ROWLEY REGIS, STAFFS. DEPOTS: LIVERPOOL .. .Soho St. zB 
SMETHWICK, nr BIRMINGHAIA. MANCHESTER. .Deansgate. ШЕ 
ST. HELEN’S, LANCS. LASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS TT: Rue de Paradis. 
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CLASSIFIED TRADES' INDEX to ADVERTISERS 
in “THE ELECTRICIAN.” 


The following forms a List of the Leading Firms In the Eleotrioal and Engineering Trades, 
from whem all desoriptions of Eleotrioal and Engineering Plant, Apparatus, instru- 


ments, and Aooesserles oan be obtained. 


rding to the size of their Advertisement. Additional entries are made at a low charge, 
Bold Type entries or additional matter can be arranged for with 


Advertisers are entitled to entries in this List free of charge acco 


particulars of which will be forwarded on application to “ The Publisher.” 


the Publisher. 


AQENTS (Electrica!). PAGE 
Borend (O.) and Co., Dunedin House Basinghall-avenue, London, E. O.. .. 
Agents for Messrs. Hartmann and Braun, &., &c. 


Conze and Simon, 52, Queen Victoria-st., London, E. COC 22 10 
Agents for ‘‘ Constantia" Incandescent Lamps, &c. 
Dennis (W. F.) and Co, 23, Billiter-street, London, E. CCCCOooo. Q . Д 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephone Works. 
Drake and Gorham, 66, Victoria-street, Westminster, London, S. W......... — 
Sole Agents for the Jandus Arc Lamp, 
Espir, F., 8, East India-avenue, London, E. CCCCOCOwwwwwmæ err s... = 
Agent for the Hungarian Incandescent Lamp Company. 
International Electric Company, 55, Redcross-street, London, E. COO... 
Agents for Mix and Genest (Limited), Berlin, 
Krupka & Jacoby, 61 and 62, Watling-street, London, E. C. . 29 
Agents for the Phaeton Electric Co. 
Levi (J.) & Co., 97, Hatton-garden, London, E.C See eee eee ee ow! n ecc coc ce 17 
Agents for Jules Richard, Paris. 
Quicke, C. F. 73, Finsbury Pavement, London, Е, С, . F 


Agent for Messrs. Connolly Bros., and John Turner & Sons. 

Venner and Sillar, 10, Delahay-street, Westminster, London, 8,W. .......... 18 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 
Wilhelm and Co., 182, Wool Exchange, Coleman-street, London, E. O.. 17 

Agents for ‘‘ Hard” Incandescent Lamps, Weinert's Arc Lamps, and 


4 Messrs W. Киске & Со. 
ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 39, Victoria-street, London, S.W..... 11 
'* D, P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent.. 7 
Electrical Power Stor. Co.,4, Great Winchester-st., Lond., E.C., & Millwall,E. 40 
Epstein Electric Accumulator Co., Victoria Mansions, 23, Victoria-street, 
Westminster, London, S. W. AER» 2444995) &« ҮРТҮК T A ДҮ: 
Greenwood & Batley, Armley-rd. ,Leeds; and 16,GreatGeorge-st., Lond., S. W. — 
I. E. S. Accumulator Co., 3, Delahay-street, Westminster, London, S. W.. . 18 
International Electric Company, 55, Redeross-street, Loudon, E. C. — 
Salmony (Н. M.) & Co., 61, Charing Cross-rd., London, W. C0. 20 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent 6 
Tudor Accumulators,5, Cross-street, Manchester 8 
Turner (J.) and Sons, Denton, near Manchester 9 


ALTERNATORS. 

- Brush ElectricalEngineering Co. ,49, Queen Victoria-st. London,E.C....... 88 
Crompton & Co,, Mansion House-buildings, London, E.G, and Chelmaford, 14, 24 
Basion, seen & Goolden, 8, Whitehall-place, London, 8.W. Works: 

. oesesadavseckkacssopnédeksdewedzenasbedéev 3 esius 
Electricitats-Actien-Gesellschaft—Conze and Simon (Sole Agents), 53, Queen id 
| Victoria-street, London, l COO... «We оте ааа осал va o sa Ru as d DE 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
БҮЛДЕ, UC ˙ꝗV 04.06 sie ceed. nce econ 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton Kent., I, 16 
Siemens Bros, & Go.,12,QueenAnne’s-gate, London, S. W.; 4 Woolwich, Kent. 6 


AMMETERS. 


Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, Е.С. AS 
ee 91 
Johnson & Phillips, 14, Uni ) )d Bro: j ic 
ohnson & Phillips, 14, Union-ct., C road-st., London ; & Charlton, Kent.1,16 


ADDRESSES. 


TU ELNCTHIO LIGHT CONTRACTORS Ribu 0 rad 
MO 
STORE STREET, LONDON, W. O. кон ' 
Established 1855. 


Specialities —Electrio Bells, Burglar Alarms, Fire Ala W { 
Clocks and Fire Indicators combined, Water Ga es, Billiard Markert, 
Eleotrio 1 Speaking Tubes, Gas Lighters, 
y esae Testing and Telegraph Instrumente, Electrical Torpedo 

pparetus. ; А 

Automatio Call Bells for Fire Stations, &o., fixed at all Stations under the 

control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, Ko., as devised for and adopted by 

pan Fichi ой. сава оров Office and War Office. 

eotrio ing—Domestio an io. timates F Application, 
Eight Prize Medals awarded. MO RESO 


Telephone No, 5848, Telegraphio Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
- ? е 

STREET, LONDON, W., Electric Light Engineers and Contractors. 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, amos, Lampe, Switches, Electroliers, Brackets, 
&o. Specialities in Primary Batteries for Electric Lighting, Venetian 
Shades and Glass, Carbons, &a. Tem Lighting on any scale a$ 
short notice. Estimates free. Telephone No. 8602, 


AMMETERS—Continued. PAGE 
Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell, London, E.O......... 20 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E.C.............. 23 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E. COO... .˙. 22 
Richard, Jules l ⁵ ⁵ риа ае каена аа 17 
Balmony (H. M.) & Co., 61, Charing Oross-rd., London, W.O. .............. 2 
Siemens Bros & Co., 14, Queen Anne's-gate, London, S. W.; & Wool wich, Kent 6 

ANTI-FOULING COMPOSITIONS. 

Indestructible Paint Company, 27, Cannon-street, London, B.C. ............ 85 
Kirkaldy ,(J.) and Sons, East London Works, Garford-street,London, E. 85 
АВО LAMPS. (See Lamps) f 
ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, Е.О. ...... 13 
Willcox (W. Н.) and Co., 84 and 86, South wark-street, London . - 
AUCTIONEERS AND VALUERS (Mechanical). 
Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street, London, E.C., and 
Manchester.... e€€$090€60»06«000*026009209*260*20250236000*0000900000000€0000050099990*90€9 21 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S.W....... 11 
D. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent .. 7 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E.C. ; & i 40 
Epstein Electric Accumulator Co., Victoria Mansions, W, Victoria-street, 
estminster, London, S.W. ........................... . „„ 2 
General Electric Co., 69 71, 4 83, Queen Victoria-st., London, E. C.; & Salford 95 
I. E. S.“ Accumulator Co., 8, Delahay-streot, Westminster, London, 8.W. .. 18 
International Electric Company, 65, Redoross-street, London, E. Oo. = 
Johnson and Phillips,14, Union-ct. , Old Broad.st.. London ; & Charlton, Капы, 0 


Krupka and Jacoby, 61 and 62, Watling-street, London, E. CO... 

Salmony (Н. M.) & Oo., 61, Chariug Cruss-rd., London ) 

Siemens 

Universal Electrical Fitting» Co., Suffolk-road, Sheffield.... 
BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, 8... 


BEARINGS. 
Auto-Machinery Company. Raad-atraat. Coventry (Patent Ball Bearings) .. 
Roller Bearings Co., 1, Dolahay-street, Lonlon, S. WW. 


BELTING. 
Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London, 8.2... 
BOILERS. 
Olayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, E. O. 
Davey, Paxman & Co., Colchester; and 78, Queen Viotoria-st., Loadon, E.O. 
Haston, Anderson & Goolden, 8, Whitehall-place, London, B. W. Works: 
Erith, Keat „ 6% 6% „„ „ 6 „„ 6 „ 6 о 6 % „ „„ 6 „% % „% % „% „ ⸗ % в 2 6 % „„ „% „ „6 о „ ооовоооод „„ оо se 
Mather and Platt, Salford Ironworks, Manchester. 
Weeks (J.) and Oo., Chelses, Loadon, S. W 


CABLE COVERING MACHINERY. 


зоосоо оо зоо воо зоосв оз оо ооооооор овое 


Ұ.С. e со оо торо етее 
гов. & Со. ,12,Queen Anne's-gate, London, S. W., & Woolwich, Kent. 15 


H 


21 
2 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton,Kent. 1, 8 


Wilson (John) and Son, Valcan Works, Johnstone, Scotland.......... 
CABLE COMPANIES. 

African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, E. O. 

Anglo-American Telegraph Oo., 28, Old Broad-street, London, E.C.......... ‘ 

Brazilian Submarine Tel. Co., Winchester House, 50, Old Broad-st., London. 

Commercial Cable Co., 258, Broadway, New York, U.S. A. London Оов 

55 and 56, Bishopsgate-street Within, London, E.C 


86 
89 
87 


83 
Direct United States Cable Co., Winchester House, 50, Old Broad-st., London. -H 


Eastern Telegraph Co., Winchester House, 50, Old Broad-st., London, Е.С... 
Eastern Extension Tel. Oo., Winchester House, 50, Old Broad-st., London, E. O. 
Eastern & S. African Tel. Co., Winchester House, 50, Old Broad-st., London, E. O. 
Indo-European Telegraph Co., 18, Old Broad -street, London, E.C............ 
West African Telegraph Co., Winchester House, 60, Oid Broad -at., London, B. C 


8: 
86 


85 
86 


е 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTEBN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 


India and the East. 


Correspondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, includ 


ing а copy of 


the INDIAN AND EASTERN ENGINEER'S DIARY, and postaye ):— 


INDIAN RATE, Yearly ... Re.20 | 
Published at 137, Canning St. 
LONDON OFFICE: 28, Victoria Street, W 


ENCLISH RATE, Yoarly ... 40s. 


CALCUTTA. 
ostminster, 8 W. 


USEFUL HANDBOOKS. 


By E". В. BAD SX. 
Price hs. 6d. cach, post free. 


INOANDESOENT WIRING HANDBOOK (WITH TABLES). 


THE DYNAMO-TENDER'S HANDBOOK. 
THE BELL-HANGER’S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK, 


THE ELEOTRIOIAN " PRINTING а PUBLISHING OO., Limited, 


1, 2 and 3, Selisbury-courc Fleet-street, London К.О, 


THE ELECTRICIAN, NOVEMBER 13, 1896. 
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vw VELA 
STANDARD SCREW 


COMPANY 


_ MALIFAX 


If You Want to Buy, Hire er Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY, 


SEND SIX STAMPS FOR 
PHILLIP S 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
st Stock of Miscellaneous Machinery in the 
gdom, Ready for Prompt Delivery. 


The 


ELECTRICAL PATENTS. 


„ J. @ LORRAIN, M. Inst. B. E., M. Inst. M. E., Fellow of the Chartered 
mn о luetitute of Patent Agents, 


NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, W. o. 
" PATENTEES HAN DBOOK, " post free on a pep gives Full Information 
to Inventors and upon all the chie points of the 
(Telegrams : vun ‘Lorrain London.' э 


Price 1d.] DAIL VL [Price 1d. 


TENDERS aw GONTRACTS. 


The New London Daily Paper. 


Contains :— 
ALL THE OONTRAOTS OF THE DAY. 


Including :— 
THE ELECTRICAL AND ENGINEERING 


REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers. 


Subscriptions:—3 months, 9s. 9d. ; 6 months, 19s. 6d. ; 12 months, 396. 
post free. Single Copies 1d., post free 14d. 


ADVERTISEMENT RATES ON APPLICATION. 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, 
LONDON, E.C. 


Classified Index to Electrical Trades— continued. 


CABLE SUPPLIES. 
Callender’s Cable and Construction Co., 90, Cannon-street, London, E. O.; 
and Erith Marshes, Kent.......... cscccecc cscs cc ааа оона ое 10 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quicke, 
72, Finsbury-pevement, B.C |... ccc cece cece cere cenctccccccceces — 
Elliott Brothers, 101, St. Martin's-lane, Charing Cross, London 
Felten and Guilleaume—Sole Agents: W. F. Dennis & Co., 28, Billiter-at., E.O. 
Fowler- Waring Cables Co., 82, Victoria-street. London, S. W.: & N. 
General Electric Co., 69, 71 & 58, Queen Victoria-st., London, E.C.; & Salford 
Glover (W. T. 4 Co., Salford, Manchester; and 89, Victoria-st., London, S.W. 
Henley's(W. T.) Tel. Works Co., N. Martin's-lane,Lond., E.C,; and N. Woolwich 
Johnson and Phillips, 14, Union - ot., Old Broad-st., London; & Chariton, Kentl, 1 
London Electric W re Co., Pla eae rd, Golden-lane, London, E.C.. 
Salmony M.) and Co., 61, 088- road, London, W. C. 
Siemens Bros. and Co.,1 Queen Anne's Gate, London; and Woolwich, Kent 
Bociété ч per by des Cables Electriques, Cortaillod, Switzerland 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
can storia street London, „E. C. and MAVOPDOO L ³˙ AAA. tuk 
Brash „„ Со, 49, Queen Victoria-street, London, E. COC. 38 
Carbon Syndicate, Glynneat Glamorga lk 8 83 
General Electric Co., 80,71 & 83, Queen Viotoria-at. „London, E. C.; & Salford 95 
Johnson and Phillips, 14, Union- et., Old Broad - st., London; & Chariton, Kent 1,16 
Salmony Базов М. ) and Со. p Charing Cross-road, London, W. C. 
~ ros. and Co., 12 , Queen Anne’s-gate, London; and Woolwich, Kent Е 


51008 
General Electric Co., 69, 71 & 88, Queen vioctorin-st., London, E. C.; & Balford 95 
Harris (J. F. and G. ),58-60, Wilson-street „Finsbury, London, E a 22 
McGaw and Co. ,York-road, Lambeth, London %) 8 — 
CHEMICALS. 
Boor (G.) and оз and 2, Artillery-lane Bishopsgate-street Without,E.O. 12 
CONDENSING PLANT. 
Allen (V. H.) Son & Co., Bedford; and 19, Great George-street, London, 8.W. — 
Belliss (G. E.) & Co., Ledsam- street Works, Birmingham; and 9, Victoria · 


"T 


street, London, NC W. 2337 ĩðVdd ĩðVv 8 — 
Pulsometer Engincering Co., Nine Elms Iron Works, London, S. W. EE 
CONDUITS. 
Orompton & Co. ,Mansion House-buildings,London ,E.C. ; and Chelmsford 14,24 
Doulton and Co., Lambeth, London, S... 6.6... 2 


Fowler- Waring Cables Co. ,82, Victoria-st., London, S. W.; and N. Woolwich.. — 

G«neral Electric ANS Xn 71& 88, Queen Victoria- st., London, E. C.; & Salford 25 

Johnson and 4, Union- ot. Old Broad - st. London; & Charlton, Kent aa 

ar an ., Gothic Works, Norwich ere . 

Stig (J. апд Bons. d бо London Potteries, Lambeth, London, 8. E. —À 
ORUOCIBLES, PLUMBAOO. 

Carbon Syndicate, Glynneath, Glamorgan ........................ 

Doulton and Co., Lambeth Pottery, London, 8. R. 
OUT-OUTS. 

petens (оа and Co.,DunedinHouse, c T all-avenue,London,E.O... 


Dorman and Smith, Manchester; Cross-road London, W.C. 
General Electric Co.. 69, П п & 88, с ets ee Victoria-st. , London, E. C.; & Salford 
Laurence, Scott and 

MNT ao ою о CO mo as 0000 


on, W. C. qe мл GO GP GP ae 


— Enna 1 Grose-road, Lond 


88 


еі] 


PAGE , DISINFECTANTS. 


PAGE 
Sanitas Co., Three Colts Lane Bethnal Green, London, 1 . 81 


DYNAMO BRUSHES. 


Dickson, James, 48B, Gray’s Inn-road, London зз 
General Electric Co., 69,71 & 88, Queen rper RH "London B. G.; & Ssiſord 25 


DYNAMO MANUFACTURERS. 
Allen (W. H.), Воп and Co., rare and 19, Great George-st., London, 8. W. — 


Brush Electrical En ineerin Co. ‚49, Queen Victoria-street, London, É. C... 88 
Clarke, Chapman an ead-on-Tyne; and 50, Fenchurch-st., ndon 8 
Crompton & Co. Mannion House baildings, London, E.C.; and Chelmsford 14, 4 
Crypto Works Co., 29, Clerkenwell-road, London, %%% ere ree rr 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, 8. W. $3 
Easton, Anderson& Goolden, 3, Whltohall-pl., London, B. W. Works: Erith, Kent 40 
Electric Construction Co., Wolverhampton and Dashwood House, ом 


Broad-st., London, Е.С. = 


Victoria-street, London, Е.С. ........... 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, Е.С. ......... 
General Electric Co. ‚69,71 & 88, Queen Victoria. at., London, E. O.; 768107 
Holmes (J. H.) and Go., Newcastle-on- -Tyne ; and A Coleman- -street, E. ©... 
Jackson (P. E.) and Co., Salford Roll Mills, Manchester 
Johnsonand Phillips 14, Union-ct., O abet. тош, ;& Chariton, кч 516 
Laurence, Scott and Co., Gothic Works. Norwich’ 2 
Mather and Platt, Salford Ironworks aie aaa 296 


NAT 


perman, C., 9, Wynyatt-stree TF 
1 n Queen one 's-gate, London, 8.W.; & Woolwich, Eent 6 
NON EE а Bons, Denton, near Manchester ............................ . 9 
burg India Rubber C. Co., F. Winter, 188, London Wall, Wood-st., London 10 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester saesaevase- M 
ELEOTRIO PELS. " 


Telegra , Helsby, near Warrington ; 41, Queen 
. facturing Co., H 6 % „ „„ „%%% „„ „%% „%„%„ „66% 66666 60„ 6 6 %% % % eee EF) 1 
Universal Electrical Fittings Co., rd Sheffield .......... 2 6 0 6% „% ses 15 
Western Electric Co.,79, Coleman-street, London Е.С. .................„.. 98 
piger dei GAS LIGHTERS. 
General Electric Co., 69 & 71, Queen Victoria-st London, EK. O; & Salferd - 35 
ELECTRIC LIGHT CONTRACTORS, 


Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 


Street, London, 8. WꝶłréfłãA Fu n 

Prush кеш Eng. Co., 42. Queen Victoria-street, London, Е.С. ........ 88 

n & Co., Mansion House- „London, E. C.; and Chelmsford 14, 24 
Davy 


ectrical Construction Co., 15, Victoria- street, Westminster, S.W. .. 32 


Drake and Gorham, 66, Victoria-street, London 8. MW.. „6 % %%% „%% „%„6„»%„%⅜ꝗ * 
e London, B. W. rarer 40 


Dashwood noe oid 


Easton, Anderson and 'Goolden, 8, Whitehall-p 
Electric 5 e Wolverhampton; an 


Broad-st., London, 
Elec. Power Storage Co. 4 00.4 , Gt. Winchester-st, London, E 
; and 6, Lombard-street, Lon don, 


zones (J.)an 
M us о Leeds ! »Martin’s-lne,Cannon-s ndon,&N. Woolwich 
TAR 8.) 11, Queen Victoria atreot London, E. Cla Bourton, Dorset 
Hrs КАА Bod st. Lond. Е.С. Ж Chariton,Keat!, 16 
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Classified Index to Electrical Trades— Continued. 


ELECTRIC LIGHT CONTRACTORS—Continued. 
Laing, Wharton and Down, 82a, New Bond-street, London, W. % % f 0926€ 
Laurence, Scott and Co., Gothic Works. Norwich 
Mather and Platt, Salford Iron works, Mancheste n 
Sax (Julius) and Co., Ridgmount-street, Store- street, London, W.C........... 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent 
Turner (J.) & Sons, Denton, rear Manchesteeerꝑ- ДУРР 

ELECTRIC MINE EXPLODERS. 

Siemens Bros. & Co., 12,QueenAnne's-gate London, S. W.; & Woolwich, Kent 

ELECTRIC MINING MACHINERY. 

Easton, Anderson & Goolden, 8. Whitehall-pl., London, S. W. Worka:Erith.Kent 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
Jackson (P, R.) and Co., Salford Rolling Mills, Manchester 

ELECTRIC TRAMWAY SUPPLIES. 

Anderson, A. and J. M., 85, Victoria-streot, Westminster, Loadon. S. W. 

ENGINEERS and CONTRACTORS 
веша (G. Pg & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-t., 

ondon, 8. WWW.... 1111 rT et re ae 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.С. .. 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ..... .. 
Chloride Electrical Storage Syndicate, 39, Victoria-street, London, S. W.. . 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch-st., London, E. C. 


6 „% % „% „%% ͤ „ „„ „6% „ „% 6% овоо ә 0 0 


6 e „„ eee Фоо 


Connolly Brothers, Blackley, Manchester. Agent: С. Е. Quicke, 72, Finsbury- 


pavement, London, E.C 


Crompton & Co., Mansion House-buildings, London, E.C., and Chelmsford. 714,94 


гй | INDIA RUBBER 


Davy Electrical Construction Company, 15, Victoria-st., Westminster, 8, W. 33 
Drake and Gorham, 66. Victoria-street London, S. WW... 5 = 
Easton, Anderson and Goolden, 8, Whitehall-place, London, 8. W. Works: 
Erith, Kent e % ез о Фоо „% % % „% „6% %% 6% % %%% % % % %%% „%%% 6 % „% %%% %%% „%% „%% „%% „%%6 é L/ 0 %% „„ 40 
Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
к Broad-st., London, E.C. 666 62% „„ „4 „6 699922 „4 tesos eevee — 
Electrical Power Stor. Co., 4, Gt. Winchester-st.,:London,E.C. ; & Millwall, E. 40 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, E.C. ............ — 
Greenwood and Balley, Armley-rd, Leeds; & 16, Gt. George-st, London, 8. W. — 
Henl W.T)Tel, WorksCo.,27,Martin's-Ine,Cannon-st,London,&N.Woolwich 1 
Hindiey Е. S., 11, Queen Victoria-st., London, E. C.; and Bourton, Dorset. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ............. —— 5 
Johnson & Phillips, 14, Union-ct, Old Broad-st, London, E. C; & Chariton, Kent. I. 16 
Laing, Wharton and Down, 82a New Bond-street, London, W............. 26 
Laurence, Scott and Co., Gothic Works, Norwich ...................... “easy 32 
Mather and Platt, Salford Ironworks, Manchester q . .. 24 
Mavor and Coulson, 47, King-street, Bridgeton, Glasgow ............ — ө . 25 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. ...... 20 
Rigg, J. H., 48, Skinner-lano, Leeds ............. Pas te кажы eu d An © 8 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W. 2 
Bax (Julius) and Co. ,Ri ount-street, Store-street, London, W. Oo. 96 
Siemens Bros. & Co.,19, Queen Anne’s-gate London S. W.: & Woolwich. Kent 6 


Westinghouse Electric Co., 82, Victoria-street, Westminster, London, S. W.. 
ENGINE PACKING. 
Willoox (W. H.) and Oo., 84-86, Southwark-street, London, 8B. .. 
EN MEE. Asbestos Company, Dock House, Billiter-street, London, E. O. 
Allen (W. Н. Son, and Co., Bedford; & 19, Gt. George-street, London, S. W. 
веша “E & Oo., Ledsam-st. Works, Birmingham; & 9, Viotoria-st 
on on, * . Фооооооововоооооо оо оооооо оо вооо оо ьс еоввззоао оо ов ә оововооооовео 
Brush Electrical E ering Oo., 49, Queen Victoria-street, London, E. C. 
Bumsted and Chandler, Cannock Chase Engine Works, Hednesford, Staffs. 
Clarke, Chapman & Oo. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 
Clayton & Shuttleworth, Lincoln; and 96, Queen Victoria-st., London, E. O. 
Crossley Bros., 18 Manchester; and 10, St. Bride-st, London, .O. 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., London, E. C. 
Easton, Anderson and Goolden, 8, Whitehall-place, London, 8. W. Works: 


Erith, Kent озове ооовоовзвооооооово оозпооооооооватосаво осо ов „ „% „% „„„„%ö 6 „6 о оор. ооо овое 
Fowler (J.) and Co., Leeds; and 6, Lombard-street, London, E.C......... е 
Greenw 


& Batley, Armley-rd., Leeds; & 16, St. George's-st. , London, 8.W. 
Hindley, E. S., 11, Queen Victori 
Mather and Platt, Salford Ironworks 


Robey and Co., Globe Works, 
Willans and Robinson, Thames Ditton, Surrey ............... rer er rrr 

ENGRAVERS AND DIVIDERS. 

Naumann, P., 71, Pentonvilie-road, London, M .r . 6...6 

EXPANSION SHEETING AND RINGS. 

Fi aoe Asbestos Company, Dock House, Billiter-street,London, B.O ...... 
Delaware Hard Fibre Company, 15. Long-lane, London, E.C........ as æ s» =o 
Moseley (D,) and Sons, Chapel Field Works, Ardwick, Manchester.. .. .... ~ 
Mosses and Mitohell. 68-71 Ohiswell-street London, E.C iA a RASA CR E. QNO. oak ай 

FITTINGS FOR ELECTRIO LIGHT. 

Benham and Froud, 40-42, Chandos-street, Strand, London, W.C. e 6 %% %%% „ 6 „60 
Crompton & C 
Dorman and Smith, Salford, Manchester; and London and Glasgow....... 
Edison and Swan United Electric Light Company, Ediswan Buildings 
Queen-street, London, E.C., and Branches............. poe REVERSUS SE IEEE 
Evered and Co., 27-85, Drury-lane, London, W.C.; and Birmingham........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & 
Lalng, Wharton and Down, 824, New Bond-st., Londo 
Lundberg, A. P., Bradbury-street, Kingsland, London, 
Macfarlane and Co., Glasgow 
Salmony (H. M.) and Co., 61, de Cross-road, London, Ж.С... .......... 
Telegraph Manufacturing Co., Heleby, near Warrington; and 11, Queen 
Victoria-st., London, E. C., and Liverpool. s 
Universal Electrical Fittings Co., Suffolk-road, Sheffield .................- 
Western Electric Co., 89, oleman- street London, E. C. 6 6 6 %%% 2 „%% „% „%%% %% ов ољ 

FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. E.C. 
Bonnella (H. D.) & Son, 58 Mortimer-strees London, W 
Hicks, J. 

FORGINGS. 
шн (C.) and Co., 90, Cannon-stroet, London Е.С...................... 
8 


Laurence, Scott and Co., Gothic Works. Norwich .. =e = — = = -- -e = -- ee ane 

General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
GAS LIGHTERS (ELECTRIC . 

General Electric Co., 69,71 & 88, QueenVictoria-st.,London,E.C. ; & Salford 
GLOBES AND SHADES. 

Dorman and Smith, Manchester; and London and Glasgow ................ 

Drake and Gorham, 66, Victoria-street, London, 8.W. ............. ИРЕТ 

Evered and Co., 27-85, Drury-lane, London, W.C., апа Birmingham 

General Electric Co., 69, 71 & 85, Queen Vietoria-st., London, 


» 86-91, 


N о ооо 2 —2ũ³c * 


. eeeoeeeeeseeooeneoses 
e8eeee 224828008080 08 


.,8, 9 and 10, Hatton-garden, London, Е.С ....... "xia к T 


. C., & Salford 


o., Mansion House-buildings, London, E. C., and Chelmsford 14,94 
97 


8 
25 


ор, Kent.1,16 
96 


8 
83 
20 


1 
16 


Johnson and Phillips,14,Union-ot., OldBroad-st London; & Chariton, Kent 1,16 


HYDROMETERS. 
Hicks, James J., 8,9 & 10, Hatton-garden, London, E. Oo... : 
INSULATING MATERIAL. 

! Parley & Co., Btanhope-street, Birmingham : 
Bullers Limíted, 82 & 93, Queen-st., London, E.C.; and Hanley and Tipton 
Delaware Hard Fibre Co., 15, Lo lane, London, E. Oo... na 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Hancheste .. .. .. 
Mosses and Mitchell, 68-71, Chiswell-street, London, E. me 2222 


»ollt* 


Harburg India Rubber C. Co., F Winter 188, London Wall, Wood-st', Е.С... 
Moseley (D.) and Bons, Chapel Field Works, Ardwiok, Mane 
INSTRUMENTS. 
Berend (O.) and Oo., Dunedin House, Basinghall-avenue, London, Е.С, .... 
Chamberlain and Hookham, New Bartholomew-street, B 


er LE EE EEEE 9.8 


irmingham 
Crompton and Co., Mansion House-bulidings, London, E. C.; & Chelmsford 14,24 


Elliot Brothers, 191, 8t. Martin's-lane, London, W.C ..... ане A soi 
Evered and Co., 7-85, Drury-lane. London, W.C. ; and B ham 
Evershed & Vignoles, Woodfield Works. Harrow- rd., London, MW.... 
Ge sera! Electric Co., 69, 71 & 88, Queen Victoria st., London, E. C.; & Salford 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E. C. 
Johnson & Phillips 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell London, E. C. 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E.C. ........ 
Pitkin, J. $ 56, Red Lion-street, Clerkenwell, London, E.C сооооооеоеое о ооооооо 
Richard, Jules, Paris ....... 1 — ——Ü€ ere. 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W.C. ` 
Siemens Bros. and Co., 13, Queen Annebs-gate, London; and Woolwich, Kent 
Stanley, W. F., Great Turnstile, Holborn, London, E.C. ...... 8 an 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Quee 
Victoria-street, London, E. C.; and Liverpool ............................ 
White, James, 16-20, Cambridge-street, Glasgow ооооососооооооооооооо „eee 


INSULATORS. 


Bullers, Limited, 82 & 33, Queen-st., London, RE. C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, В.Е. ................... 
Evered and Co., 27-85, Drury-lane, London, W. O.; and Birmiugham........ 
Ge-eral Electric Co., 69, 71 & 88, Queen Victoria-st,, London, E. C.; & Salford 
Henley's (W. T.) Tel. Works Co. A, Martin’s-ln, Cannon-st., Lon., & N. Woolwich 


Johnson & Pune 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,16 


Siemens Bros. & , 12, Queen Anne’s-gate, London; and Woolwich, Kent. 

ad (J.) езі Вопв, коздоп оне, Lambeth, Londan; 8.W. TUE ‘on хаб 

- Telegrap anufacturing Co. near Warrington; an een 

ола аеш London, E.O. ‘and Liverpool e eios cesi senda ce 
IRON STAMPINGS. 


Jennings! C.) and Co., 90, Cannon-street, London, Е.С. 
LAMPS. 

Berend (O.)and Co., Dunedin House, Basinghall-avenue, London, E.C. .... 

Brush Electrical E eering Co.. 49, Queen Victoria-street, London, E.C. .. 

Conse and Simon, 52, Queen Victoria-street, London, Е.С. 


-— eo „„ „„ „„es 
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18 

8 
23 
25 


14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,16 


22 
23 
17 
26 

6 
21 


5 
8 


25 
1 


6 


83 


90 
Crompton and Co., Mansion Honse-buildings, London, Е.С. ; & Chelmsford 14 e 


Crystal Electric Lamp Co., St. Stephen's Chambers, Lonion, E. CO. 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W, .. 
Dorman and Smith, Manchester; and London and Glasgow .............. 
Drake and Gorham, 66, Victoris-street, London, S. WWW 
Edison and Swan United Electric Light Co., Ediswan-baildings, 86-87, 
Queen-street, E.C. ; and Branches 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London. E.C. 262 2 2 „ „6 6 о ооосодоооооео оо о оооое о 2 2 60 „ „ ое о „ „ 6 „ 6 „ 0 
Electrical Company, 122 and 1 И, Charing Cross- road, London, W. CO. 
Gabriel and Angenault, 84. Vietoria- street, London, S. W. 66955695259 2 „„ „„ оа оо 
General Electric Co., 69, 71483, Queen Victoria-st., London, E. O:; & Salford 
Goossen’s (E.), Pope and Co., 26, Pall Mall, Liverpoo nn 
„Hard Incandescence Lamp Co.—Sole Agents, Wilhelm and Co., Wool 
Ex e London, E.C. 6 % „% 6 „„ „6% „„ 6% „ 66% „„ „6% „% 6% „%%% „% %%% % „%% %%% „ % %% „% „% „% 6% „ „%% öj üꝗ „% % „% „% овое 
Holm es (J. H.) and Co., Newcastle-on-Tyne; & 17, Coleman-st., London, E. C. 
Hungarian Incandescent Lamp Co. —801e Agent, Fernand Espir,8, East India- 
avenue, London, E.C. ........... ———— ses ida se QU X TAE ere; 
International Electric Co., 55, Redoross-street, London, E.C. .............. 
Improved Electric Glow Lamp Co., 108, Queon Victoria-street, E.C 


Johnson & Phillips( Arc), 14, Union-ct, Old Broad-st, London; & Charlton, Kent ue 


Phaeton Electrical Co., London, Nijmegen aud Brusssls ...... ........... 
Siemens Bros. and Co., 12, Queen Aane's-gate, London, 3.W.; and Woolwich 
Still (W. M.) & Co.. 24, Charies-street, Hatton-garden, London 
Sunbeam Lamp Co., Gateshead-on-Tyne: and 50, Feachurch gt., London. Е.С. 
Weinert, K., Ad miralstrasse 18d, Berlin. —Sole Agents, Wilhelm and Co., 
192, Wool Exchaoge, Coleman-street, London, E. Cee... cece 
Western Electric Со. (Arc), 79, Coleman-street, London, E.... eer 
Zurich Incandescent Lamp Co., 47, Victoria-street, London, S. W.. cs 
LAMPHOLDERGS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87, 
Queen-street, London, E.C., and Branches................. PPS ewe ve 
Electrical Company, 122 and 124, Charing Cross-road, London, W.C. ........ 
General Electric Co., 69, 71 & Es, quen Victoria-street, London; & S:lford 
Universal Electrical Fittings Oo., uffolk-road, Sheffiel 6 %% „%%% „%% „„%„„%6„% 
LAMP PILLARS 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Lon ion, E. O.; &Salfor1 
Macfarlane and Co., Glasgow .. 
LEAD MACHINERY. 
Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland 


LIGHTNING CONDUCTORS. 


see, 090900099898060009090992a834«29206022500290006602090920600*9€9,9 
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21 


12 
35 
15 
25 
88 


General Electric Co., 69, 71 & &, Queen Victoria-st., London, E. C.; & Salford 95 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kent. 1,16 


Sax (Julius) and Co., 
LUBRICANTS. 

Reliance Lubricating Oil Co., 19 & 31, Water-In., Gt. Tower-st., London, Е.С. 

Willcox (W. H.) and Co., 84-86, Southwark-street, London, S. 1 . 
MANUFACTURING ELECTRICIANS. 


Allsop F. C., 97, Queen Victoria-street, London, Е.С.......................... 
Dorman and Smith, Salford, Manchester; and London and Glasgow........ 
Drake and Gorham, 66, Victoria-street, London, S. W.. . 
Easton, Anderson & Goolden, 3. Whitehall-pl., London, S. W. Works: Erith, Kent 
Elliott Brothers, 101, St. Martin’s-lane, Caaring Cross, London, W. C. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
Henley's (W. Т.) Tel. Works Co., 27, Martin's-laue, London, and N. Wool wich. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 


dgmount- street, Store- street, London, W. CO. 


оозоооооов „ e 


25 
27 
40 
25 

) 


021009060 Б 
Johnson & Phillips, 14, Union-ct. yoa Broad-st., London; & Chariton, Kent. 1,16 
У 


Laurence, Scott and Co., Gothic Works, Norwich............... eee ee eere 
Lundberg, A. P. Bradbury-street, Kingsland, London, N. „6 0% % % % %% „% „% %%% „ овое оо 
Nalder Brothers and Co., 16, Red Lion- street, Clerkenwell, London, E.C.... 
Bax (Julius) and Co., Ridgmount-street, Store- street, London, W. O... 
N зое, & Сон. 12, inen Anne's Мо, London, 8.W.; & Wooley Kent 
elegraph Manufacturing Company, Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E.C.; and Liverpool JFC 
METERS (Electricity). 


Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 


3 
20 
20 

6 


1 
18 


General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 95 


Johnson and Phillips, 14, valon ot; Old Broad-st., London; & Chariton, Kent. 1,16 


Laurence. Scott and Co., Gothic Works, Norwich...... 3 ͤ QE ce wees 
Westinghouse Electric Co., 32, Victoria-street, Westminster, London, S. W... 


IGA. 
Wiggins (F.) and Sons, 10, Tower-hil!, and 62 and 68, Minories, London, Е.О. 
MICROPHONES. 


Consolidated Telephone Constraction & Manufacturing Company, 186-188, 
.  Bhaftesbury-avenue, London, W. C.; and Coventry, Ragland.............. 

General Electric Co.,09,71 & 88, Queen Victoris-street ndon E.G. & Salford 

InternationalEleotric Company, 55, Red Cross -stree London, E. C. sU ARRA SÉ 
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“THE PHAETON” 


REFLECTOR LAMP 


(PATENT) 


PRICE 


PRICE 


2/6 
Including Including 
LAMP. LAMP. 


Any Capping as e Liberal Trade Discount. 


THE PHAETON ELECTRICAL 00. 


Late ROOTHAAN, ALEWIJNSE & CO, 
NIJMEGEN. LONDON.  BRUSSELS. 


Managing Directors for the UNITED KINGDOM and COLONIES: 


KRUPKA & JACOBY, 61 & 02, Watling Street LONDON, E.C. 


High Voltage Lamps a Speciality. 
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Classified Index to Electrioal Trades.— continued. 


MOTORS (Electric). 

Brush Electrical Engineering Co, 49, Queen Victoria-street London E.C 

Crompton & Co., Mansion House- alla! 

Crypto Works Co., 2, Clerkenwell-road, "Loo don, E.C. 

Easton, Anderson & Goolden, 8 , Whitehall-pl. London, S. W. Works : Erith, Kent 

Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E.C. 

Gener 11 Electric Co., 69, 71 & £8, Queen Victo'ia- 8'., London, k. C.; & Salford 

Greenwood and Batley. Armley-road, Leeds; and 16. Gt. Geo e-st., London 

Holmes (J. H.) & Co., Newcastle-on-Tyne ; & 17. Coleman-st., ondon, E. C. 

Jackson (P. R.) and Ov., Salford Rolling Mills, Mauches ter 
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ngs, London, Е.С. ; & Chelmsford . и 


40 


25 


4 


5 
Johnson & Phillips. 14, Union. et., Old Broad - st., London; & Chariton, Rent 1,16 


Laurence, Scott and Co., Gothic Works, Norwich 

Mather and Platt. Salford Ironworks, Manchester 

New Beeston Cycle Co., Coventry .. .............. —— ————— MÀ 

Newton Electrical Works, Tauuton. England Vra ere ee eee C RENTE E E 

Siemens Bros. & Co.,12. Queen Anne' s-gate, London, S. W. and Woolwich 

Turner (J.) & Sons, Denton near Manchester = 
NON-CONDUCTING COMPOSITION. 

United Asbestos Co., Dock House, Billiter-street London, Е.О, .......... 
NON-MAGNETISABLE WATCHES. 

Smith (S.) and Son, 9, Strand, London, W.C. 
OIL FILTERS. 

General Electric Co., 69, 71 & 88,Q 1e»n Victoria-st, Loadon, E. C.: & Silford 

Wells Ta mc C.) & Co., 99, Midland-ruad, St. Pancras, ‘Lo adon; and Maucnester 


Indestractible Paint Co., 27, Cannon-street, London, E.C. 0 = 
PATENT AGENTS. 
phapmer| (J. C. x 70, Chancery-lane, London, W.C. T 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W. G 
PORGELAIN 
Bullers Limited, 82 & 83, Queen-st., Loadon, E.O.; and Hanley and Tipton 
POROUS CELLS. 
Epstein Elec. pee ie or Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, З.У. .............. . ͥ ＋ 
wigan D .) and Sens, London Potteries, Lambeth, London, S. W. 
Allen, Son and Co., Bedford; and 19, Great eA i London, S. W.. 
Bellis (G. E.) & Oo. Ledsam-st. Works, Birmingham ; and 9, LA 
aM,, E ЛГ ТОК 
Easton, Anderson & Goolden.3, Whitehall-pl., London, S 
Jackson (P. R.) and Co.. Salford Rolling Mills, Manchester ....... күз: ЖМ : 
SAND BLAST APPARATUS. 
Tilghman’s Patent Sard past Co., Sheffleld .............-.- — cccccccccece 
SCREWS, TERMINALS, &c 
Automatio Standard Screw Co., Halifax ................... РОТОР ее 
Armstrong, Stevens & Son, Whittall-atreet. Birmingham.. eae rae ab eh ate yas " 
Kandt (J.) & Co., 12, Shaftesbury-avenue, London, W. ...................... 
Lehmann Bros. ‚ 88, Ham mpshire-street, Torrlaao- avenue, London, N. W. 
8H UNT-BOXES. 
W.,44, Hatton-garden, and Great Saffron hill, London, E.C .... 


Electrical ‘Company, 122 and 124, Char:nz Cross-road, L.nlon M CO... 
e N z A 71 & he Queen Misi y st. London, E.C.; & Salford 
berg, ө ury-8 D n on n.N о «9090209900299 „„ 

STEEL WHEELS. І 

Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 
STEEL AND IRON FOUNDERS. 

Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 
STONEWARE AND PORCELAIN. 

Doulton and Co., Lambeth, London, S. WE.... T 

Stiff (J.) and Sons, London Pottery, Lambeth, London, 8. | Pp 
STORAGE BATTERIES. (Sas ACOUMULATORS. ) 
SUPPLIES FOR CABLE SHIPS. 

Duncan, Wallet and Co., 114, eur d London, E 0. (TEZELE TELES] 

Indestructible Paint Co., 27, Cannon-street, London, E. G. 


з „ „„ „„ „„ „„ „6% „ 0 


Er 


S. W. Works: Erith, Kent 40 


street ee 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kentl, 16 


SWITCHES ANO SWITCH BOARDS. 
Berend (O.) and Co., Dunedin House, Basingball-avenu 
Crompton and Co., Mansion House-buildings, E.C.; and Chelmsford ys 
Dorman and Smith, Salford, Manchester; and London and Glasgow. 
Drake and Gorham, 66 Viotoria-street, London, B.W. ............... 
Easton ио Whitehall. pl., London, S. W. Works: Erith,Kent 
Electric Construction Co., Wolverhampton ; and Dashwood House, "Old 
Broad-st., enden dd.......üü . 
Evered and Co., 27-35, Drury-lane, London, W. C.; and Birmingham...... 
General Electric Co.,6), 71 & 88,Queen Victoria-st., London, E.C.; & Salford 
Holmes (J. H.) & Co., N ewcastle-upon-Tyne ; & 17, Coleman-st, London, E.C. 
Jackson (P. R.) and Co., Salford Rolling Mille, Manchester 


London, E.C... 


DT 
ail 


40 


4 


5 
Johnson & Phillips, 14, Union-ct., Old Broad-st., en ;& Charlton, Кап ы 


Lundberg, A. P., Bradbury-st. Kingsland, London; Ñ 
un Boos ury- n,N 6 6% „ „% „ „„ 6% оо 
Nalder B and Co., 16, Red Lion- street, Clerkenwell, London. B.C. .... 
Siemens Bros, & Co., 12, Quoeu Anne’ s-gate, London, B. W. ; & Woolwich, 
Turuer (J.) & Sons, Denton, ncar Manchester ............. — — Án 
Universal Electrical Fittiags Co., Suffolk-road, Sheffield 
TAPE. 
Connolly Bros. Blacki 
Finsbury-pavement, Е sabia a's Ue nies sie КОЛЛ EE E S we sere anew ees 
General Electric Co. „69,71 K 88, Queen eats ‘London, E. C.; 4 Salford 


Victoria Rubber Company, Edinburgh п... оноо е 
TELEPHONES, 
Consolidated Telephone Construction and Manufacturing Co., 180-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, England ............ 
General Electric Co., 69,71 & etd ipea Victoria-st., London, E. C.; & Salford 
Telegraph Manufacturing Co., Helsb у near Warrington, and 11, Queen 
Victoria-street, London, E. G.; and lverpoo „ 0 „% 0% „%% „ ооз „„ „0% „%%% „% „%% „„ „ 0 


Western Electric Co., 79, Coleman-street Tondon, E. JG Estes e uus 


8 
20 


TURBINE MAKERS. 


TYPEWRITERS 


TELEPHONE APPARATUS. 


Consolidated Telephone Construction and Manufacturing Co., 183-183, 
Shaftesbury-avenue, London, W.C. ; and Coventry, England ..... 


TELEGRAPH ENGINEERS. 


Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C..... — 
Henley's (W. T.) Teleg. WorksCo.,27, Martin's-lane, London, & N. Woolwich 1 
Johnson & Phillips, 14, Union-ct., 'OId Broad. st., London; 1 Kent 1,16 
Sax (Julius) and Co., Ridgmount-street, Store-steet, London, W —: 26 
amens Pra & - " 12, Queen кше в Gate, Lo don, v & Woolwich 6 
era p anufacturing e near " arrington, an ueen 
Victoria-street London, E. 6. 3 and к} = % ⁵— RV UAE 


THERMOMETERS. 
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necessary to work one and the same actual line under un- 
altered conditions of traffic, save only such alterations as 
would arise from the difference in locomotive requirements. 
But for all practical purposes comparisons between several 
lines in the same category, as regards their type, may be 
regarded as sufficient. It will be convenient to consider the 
three categories of street tramways, light railways, and heavy 
trunk lines. | 

Electric street tramway traction has already proved up to 
the hilt its immense superiority over steam locomotive 
traction. Let us, first of all, see what steam locomotion on 
tramways has managed to achieve. A glance at its history 
shows a startlingly large percentage of failure, lending to 
abandonment in favour of some other mode of traction. 
The main causes of this discouraging result have been high 
working expenses, general inconvenience, noise and smoke in 
the streets, and in some instances the difficulty in controlling 
the locomotives. Nov, the most inexpugnable argument іа 
favour of the overhead trolley system of electric traction is 
that the tramway companies who have adopted it not only 
have stuck to it, but also in many instances have extended 
their use of it. Returning to the question of the cost of 
steam tramways, we find that the coal consumption per car 
mile amounts to as much as from 71b. on very light (21-ton) 
cars, to 171b. on cars of usual weight; and that the total loco- 
motive expenses vary from about 2:884. per mile, on a line 
carrying only 11 passengers per car, with a 7-ton locomotive, 
to as much as 94d. or 10d. per mile, for single cars of usual 
weight, the speeds being about six miles an hour. To take one 
or two actual examples, we may cite two steam tramways in 
Dublin—the one running to Lucan, the other to Blessington. 
On the first of these, according to the official accounts for the 
half-year ending with last June, the working expenses were 
as high as 74 per cent. of the receipts, and amounted to 13d. 
per car mile. On the second line the working expenses were 
68 per cent. of the receipts. We may also state that on the 
Dudley and Stourbridge steam tramway the total expenditure 
for 1895 was 114d. per car mile. Against these results let us 
set the achievements of electric traction. Taking, firstly, the 
American tramways, the financial returns of which are avail- 
able, we may state that the average annual expenditure is 
about 61 per cent. of the revenue, and equal to some 14:5 per 
cent. of the capital expenditure. Better results than these 
averages have, of course, been achieved in America ; while on 
this side of the Atlantic electric tramway traction has pro- 
duced financial phenomena which not even trunk steam rail- 
ways can surpass or even rival. On the Douglas-Laxey 
tramway last year the ratio of the total working expenses to 
the revenue was only 88:2 per cent.; indeed, a marvellous 
result. With a train-mileage of 104,552, carrying 485,267 


passengers, and with a rolling stock consisting of 14 two-car |. 


trains, each train having a full load of 18 tons, the total 
expenditure was only 11:644. per train mile, a figure equiva- 
lent to 0:644. per gross ton-mile. Still better results than 
this last have been achieved on the Liverpool Overhead Rail- 
way, where the total expenditure has not exceeded some 0-44. 
per ton-mile; but in this instance we are straying beyond the 
limit of a tramway. 

Light railways are not far behind street tramways in Ше 
matter of showing the superiority of electric traction. We 
recently published an article, based on a Paper by M. ре 
MaRcHÉNA, in which the success of American inter-urban 
electric railways, in competition with parallel steam lines, 
was made evident. The financial returns, unfortunately, are 
not yet available; but it is significant that the number of 
these lines is rapidly increasing, and that the fares on them 


rule at about half the fares on the steam lines. Coming to 
the steam light railways of the United Kingdom, including 
Ireland, the ratio of the working expenses to revenue varies 
from 52 to 148 per cent., and averages (for 20 lines) some 88 
per cent. or more. This ratio, in the case of the Liverpool 
Overhead Railway, is about 60 per cent., a figure which also 
represents the City and South London Railway returns. The 
actual working expenses of these 20 steam lines average 
28-6d. per train-mile, a result which may be compared with 
the 14d, or 15d. per train-mile at Liverpool, to the advantage 
of the latter, notwithstanding the greater number of pas- 
sengers carried. | 

Lastly, we approach the question of main or trunk railways 
i.e., lines of standard construction, of great length, and 
operated at high speeds. It will be claimed that these can 
be operated by steam at lower costs per ton-mile than can 
tramways or light railways. This may be conceded, but the 
same claim can with equal justice be advanced by advocates of 
electric trunk lines. The force of this contention will be more 
clearly seen after we have examined the achievements of steam 
railroading. Briefly stated, these are as follows, at any rate 
as regards British lines. The average expenditure is about 
52 per cent. of the revenue, and the locomotive expenses are 
about 15 to 16 per cent. On the Scotch railways in 1895 
the percentage rate of expenditure to revenue was 59:5, and 
on the Great Western Railway in 1894 it was 57:8, and in 
1895 it was 56°5 per cent. The average expenditure per 
ton-mile of paying freight is 0:654., the average receipts 
being 1:25d. Now, we are by no means wishing to convey 
that electric traction could immediately be applied to trunk 
lines with such results as are shown by these figures. What 
we do intend to convey is, that these results are not so trans- 
cendentedly superior to what has already been done electrically 
as to justify the belief that electric traction will never be able to 
compete with steam on such lines. Doubting Thomases may 
be advantageously plied with a few questions such as the 
following: Why have the American railway companies 
adopted electric traction for their branch lines, although they 
are already possessed of rolling stock for working them by 
steam? And why, having used electric traction on some 
branches, are they rapidly adopting it for others ? 

Electrical engineers do not need the sanguine remarks of 
Sir CHARLES Rivers Witson at the meeting of the British 
Electric Traction (Pioneer) Company last week, or the pros- 
pectus of the larger concern with the smaller title this week, 
to remind them that the winter of the electric traction man's 
discontent is past at last, and will shortly be made glorious 
summer by the genial influence of plenty of paying work. 


REVIEWS. 


— 


Physics for University Students. Part II. Heat, Electricity and 
Magnetism. By Henry S. CanBaRT, LL. D., Professor of Physics in 
the University of Michigan (Boston: Allyn and Bacon.) 

Of the making of books there is no end; and much study of 
them, especially when they are of the technical order and hail 
from across the Atlantic, is, for the most part, a decided weari- 
ness of the flesh. The present volume, however, although fulfill- 
ing the two conditions just mentioned, is in every way a praise- 
worthy production, and a suitable sequel to Part I. of the same 
work, published some little time ago. Prof. Carhart, notwith- 
standing that he is a somewhat prolific writer, exhibits so far 
none of those distressing, not to say irritating, symptoms of too 
much book-making. We see no signs of scissors, and we detect 
no smell of paste. The typography and illustrations are excel- 
lent, the arrangement logical, and the language lucid, precise 
and concise. There is none of that brain-addling wordiness, all 
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“ sound and fury, signifying nothing,” which, in combination 
with execrable illustrations and confused ideas, characterises 
so many scientific and technical treatises ‘‘ made in America." 
The characteristics of Prof. Carhart’s book are method, brevity, 
lucidity and actuality. Especially to be commended from these 
points of view is the chapter on the nature of heat, also the 
sections dealing with the zero of absolute temperature, the 
measurement of linear expansion by means of Michelson’s 
interferential comparator and Prevost’s theory of exchanges, 
and the chapters devoted to electrolysis and to electro- 
magnetism. 

As examples of the rational actuality which marks this 
volume almost throughout, may be instanced the frequent 
references to the low-temperature researchesof Profs. Dewar and 
Fleming and to Mr. Aitken’s investigations on the paramount 
part played by dust particles in the formation of cloud, and 
the exposition of Dr. Lodge’s steady strain and“ impulsive 
rush theories of lightning discharges. Röntgen rays, on the 
other hand, would appear to have seriously disturbed the 
author's normal sense of the fitness of things, since on p. 895 
we are treated to the following undigested and indigestible 
pot pourri of the latest scraps of scientific gossip and the latest 
wild unscientific guesses ; all strangely out of place in a treatise 
intended for students, and therefore reserved properly for well- 
ascertained facts and well-matured theories :—‘‘ The unknown 
rays producing this effect seem not to be refrangible, and as 
far as now known are not reflected. Röntgen says that they 
originate a& the part of the tube which exhibits bright phos- 
phorescence. If so, they are not the cathode rays of Lenard, 
from which they are differentiated in several ways. . . . It 
has long been suspected that there are longitudinal as well as 
transverse vibrations in the ether. Some physicists have 
contended that they must exist. Röntgen is inclined to ascribe 
the remarkable phenomenon that he has discovered to such 
longitudinal disturbances in the ether." 

The appetite grows by what it feeds on, and having once 
commenced fault-finding we begin to call to mind several 
gmall specks around which our critical vapours can condense. 
For instance, on p. 292 there is a block (No. 119) purporting 
to represent the appearance of the two-carbon pencils ’’ of 
an electric arc. If inanimate matter could bring a libel 
action, we feel sure modern arc-light carbons would long ago 
have secured heavy damages and a perpetual injunction 
against the reproduction of that very unflattering represen- 
tation of their appearance under the very trying circumstance 
of violent volatilisation at a temperature of z-thousand degrees 
Centigrade. We admit Prof. Carhart sins in good company, 
though that would scarcely *save him harmless” in a court 
of law ; and we further admit that the appearance of the car- 
bons of an electric aro is distinctly peculiar and difficult to 
commit to memory and transcribe thence to paper. Never- 
theless, we should very much like to see Prof. Carhart or some 
other equally influential compiler of science text-books, get 
out a new standard picture of arc-light carbons less suggestive 
of hideous congenital impurities than the carbuncle-covered 
hoary-headed impostor who has so long done duty for the 
genuine gentleman. The spectacle of the boiling, bubbling, 
frothing sea of carbon which surges between the shores of the 


electric arc is one of the most beautiful imaginable ; and it is: 


a thousand pities that such a miserable travesty of it should 
be imprinted upon the retina of the guileless elementary student. 

Throughout Prof. Carhart is commendably punctilious in 
the matter of connecting every little suggestion with the name 
of the lucky individual who was inspired by the happy thought. 
For instance, on page 363 we are carefully informed that it 
was Mr. Bosanquet who, in 1883, first proposed the appro- 
priate name of ** magnetomotive force ” for the line-intdgral 
of magnetic force. But, on the opposite page, no mention is 
made of the fact that it was Dr. John Hopkinson who first 
gave a definite meaning to the hitherto vaguely-used term 
** coercive force," nor of the fact that it was Prof. Silvanus 
Thompson who performed a similar function with regard to 
“ remanence.” Finally, is it not somewhat misleading to tell 
the student that the incandescent lamp is ordinarily made 
with a high vacuum to avoid the loss of heat by the convective 
process 7 


We can strongly recommend Prof. Carhart's work, not, 
perhaps, to English University students, though even these 
superior individuals might profit by it; but to students at 
technical colleges and to general readers desirous of making 
an easy advance beyond the somewhat dry region of elementary 
notions into the new and fruitful land overflowing with 
interesting experimental facts and ingenious, wide-reaching and 
suggestive speculations. 


The Engineering Index, Vol. II., 1892-1895. Edited by J. B. Јонхѕох, 
C.E. (New York: The Engtneering Magazine.) 

We gather from the preface to this ambitious undertaking 
that the good work of indexing the engineering literature of 
the world has, from January 1, 1896, been taken over by the 
Engineering Magazine, the monthly index-notes of which will, 
at the beginning of next year, be reprinted to form Vol. III. 
of the series commenced under the auspices of the Association 
of Engineering Societies, Vol. I. of which series covered the 
period 1885-1891, the volume under review covering the 
period 1892-1895. Admirable as this index is in many ways, 
it is not, as it stands, of much value to the English electrical 
engineer. The references relate almost exclusively to American 
publications, and the headings under which one finds many of 
the items of electrical interest have all the charm of unexpected- 
ness. For instance, on p. 127 we find a note of Mr. G. H. 
Robertson's Society of Arts Paper of 1891, not under 
accumulators or secondary batteries, but under ELECTRIC 
BATTERIES, Seconpary Batterres; and we are then 
referred, not to the Journal of the Society of Arts containing 
it, or to The Electrician, or some other English electrical 
journal, but to the Scientific American and other American 
journals. We could instance defects of this kind ad nauseam. 
Then, again, there are 83 successive pages every heading on 
which begins with the seemingly inexhaustible magic word 
“ Electric," ranging from Electric Annealing " to “ Electric 
Works, The Hanley.” One entry struck us as likely to lead to 
something interesting, so we followed it up. On p.166 we came 
across * ELECTRO-MOTIVE FORCE. CRICAGO AND SouTH 
Swe КАРІр Transit. See Railroad.” So we saw Railroad, and 
this was the burden of its song on p. 811: “ RAILROADS, 
ELEVATED, CHIC Ado AND Bours Sipe Rap Transit Co., 
Caicaco, Int. Detailed description of this road, with 
inset, giving plan and elevations of station, and of the iron 
superstructure. Section of rail given. Eng. News, Jan. 16, 
1892, pp. 57-8. H. R. Gaz., Oct. 28, 1892, p. 797." Interest- 
ing! But what all this had to do with Electro Motive Force, 
with a capital E,“ a capital M,” and a capital F, we 
failed to see until it dawned upon us that tlie lexicographer 
was referring to electricity as a motive force, not to E. M. F. 

We quite agree with the Editor of this volume that а 
simple name or title index . . . is practically worthless 
as a guide to investigation, or as an aid in finding valuable 
scientific information. . . . the more ‘complete’ such 
an index becomes the more useless it is, since the great 
number of entries under a particular subject, without any 
guide as to their relative importance or significance, is itself 
a bar to further search.“ The index in question is certainly nota 
mere useless catalogue of titles and names, but equally certainly 
there is room for improvement upon it, and that we doubt not 
the new managers will see to. А really reliable and exhaus - 
tive index of engineering literature adapted to international 
use would be a decided boon. We shall await the appearance 
of Vol. III. with great interest. . 


Synopsis of Current Electrical Literature. By Max OsTERBERG. 
(London: Kegan Paul, Trench, Trübner and Co. (Limited) New 
York : D. Van Nostrand Company.) 

The author tells us in his preface that his principal aim 
has been to give the headings and names of authors of the 
most important articles pertaining to electricity published in 
the English, German and French languages during the past 
year. . The brief remarks following the titles are not 
intended to be so full as to give the reader all the information 
he may want concerning the specific article; but they are 
given simply to call attention to the line of thought followed 
by the author, or to give a clue to the method of treatment 
pursued, in order that one may judge whether it is of the 
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character sought for. Cross references have been almost 
entirely avoided, in order not to make the book too voluminous, 
but great care has been exercised in selecting the headings of 
the various branches." The synopsis covers the year 1895. 

The author has adopted a very novel mode of arranging his 
materials. He groups his subjects first of all under certain 
broad headings, such as “ Alternating Currents,” “ Electro- 
Chemistry," “ Magnetism,” Storage Batteries,” &c., &c. ; 
and then, under the more or less appropriate general heading, 
arranges the articles, in all the glory of the titles conferred 
upon them by their authors, in strict order of date of publica- 
tion, from New Year's day to December 31st. The result is 
by no means so confusing as one might expect. Working con- 
sistently on these lines, and studiously avoiding, as he does, 
irrivating cross-references, the author is occasionally guilty 
of making somewhat curious entries. For instance, under 
“ Electro-Cheinistry " we find a Paper entitled Investiga- 
tion of the Electrolysis of Pipes by Escaping Electric Railway 
Currents in Brooklyn.” No doubt “ escaping electric railway 
currents " indulge in a little mischievous electro-chemistry on 
their way home; likewise do naughty little boys escaping 
from school on the Fifth of November indulge in a few fire- 
works; but, for all that, we do not think an engineering 
student would naturally look for Mr. John A. Barrett’s Paper 
under “ Electro-Chemistry,” any more. than a student of 
human nature would expect to find an encyclopedic discourse 
on naughty little boys under Fireworks.“ And the same 
criticism applies to many other articles grouped under this 
extraordinarily catholic heading. When in doubt, place 
under Electro-Chemistry." Such would appear to have been 
the author's motto. The discovery of ‘electrical execution“ 
under Electro-Therapeutics” came also as rather a shock 
to us, until we reflected that possibly the compiler regarded 
“ electrocution ” as the best cure for one of the worst ills the 
flesh is heir to—homicide, to wit. 

Taking Mr. Max Osterberg’s synopsis as a whole, however, 
it is distinctly meritorious and useful, and quite fulfils the 
objects set forth in the introduction. 


Examples in Electrical Engineering. By SamurL Joyce, A.LE.E. 
(Loudon : Longmans, Green and Co.) 

When attending lectures on electrical engineering the 
student usually lacks concrete examples of the application of 
the methods and principles he learns. It is impossible that 
such can to any great extent be included in the lectures, and, 
in the laboratory, it is rather the principles of measurement 
the student has to learn, than the application of them to actual 
design. The book before us was originally intended as a 
companion to the author’s own lectures, but it has been made 
complete enough to provide examples for any lectures on elec- 
trical engineering. It should also be of considerable service 
to draughtsmen as an introduction to the methods of designing 
electrical machinery. 

The book commences with a description of the various 
circuits used for the distribution of electrical energy, and 
gives, with copious examples, the calculations to be used in 
designing such networks. The author makes use of the 
word activity in preference to the more usual designation 
* power," and he distinguishes nicely between conductivity 
and conductance, but uses the unpronounceable unit mho” 
for the latter. Why not at once call the reciprocal of ohms 
‘ Moses," after the great conductor of that name, especially 
as conductance is profitable? The definition of specific 
resistance as the resistance of a cubic inch cannot be recom- 
mended for adoption. Tables of conductors are not used at 
all, everything being caleulated from this specific resistance. 
This is perhaps good forthe student at first, but it ought not 
to be necessary to carry it right through the book. The 
author's fondness for this system is especially annoying, as he 
seems to object to the use of indices, preferring to write 
0:0000000496 to 4:96 x 10-8. In some cases the results are 
worked out to too many figures, setting the student rather a 
bad example. Thus we read, ‘‘the P.D. at the terminals 
of the lamp wil be 101 —0°5025=100°4975 volts.” In 
Example XIII. we note a printer's error, 13,200 taking the 
place of 1,820. The following passage also strikes us as 
peculiar : In considering the value as to resistance or con- 


ductance of a number of items in parallel, it is generally 
simplest to take the sum of all the values of current . . . 
through each item duetoa common P.D. . . . Thedirect 
calculation of conductance is simpler, since total conductance 
is obviously the sum of all conductances.“ Chapter III. 
explains the effect of accumulators, motors and arc lamps when 
placed in a circuit. Chapters IV. to IX. are devoted to the 
calculations necessary for the design of continuous-current 
dynamos and motors. The subject is dealt with very clearly, 
and a whole chapter is devoted to armature reactions. It is 
to be regretted that the author has not kept to the recognised 
symbols for magnetic quantities; he uses B for magnetic 
induction, M for ampere turns, and an inverted omega (v) for 
“magnetic P. D.“ Chapter X. treats of the effect of temperature on 
the readings of voltmeters, and introduces an abbreviation T. V. R. 
—temperature variation of resistance—which we do not wish 
to see adopted, any more than B. E. M. F. for back electromotive 
force. Surely even the German system of neology is better 
than these barbarous abbreviations. Chapter X. deals so 
briefly with some of the simpler problems of electric traction 
that it might have been omitted. Chapter XII. deals clearly 
with the elementary theory of ‘alternating currents and the 
effect of self-induction ; and Chapter XIII. gives the principles 
underlying the design of impedance coils and transformers. 
Chapter XIV. is on the effect of capacity in alternating-current 
circuits, which is very well explained by means of the usual 
hydraulic analogy. Rather too much importance is, how- 
ever, attached to the analogy; it is used almost as a proof. 
Chapter XV. gives a method of calculating the values of regu- 
lating resistances for motors. Chapter X VI. bears the imposing 
title, ** Prime Mover Costs’’; but if this matter falls within 
the scope of this book students who have digested the chapters 
on alternating currents might well claim to have this impor- 
tant subject treated more fully and more usefully. Exercises 
on the various chapters follow. Theseare, on the whole, well 
chosen ; they will afford the student excellent practice, and 
will compel him to explain to himself the why and wherefore 
of things, and in addition many of them bear a close resem- 
blance to cases which actually occur in everyday work. Next 
come useful tables of specific resistances, of the magnetic 
properties of two classes of iron, a table of conductors, more 
than the usual quotum of mathematical tables, and finally a 
good index. 

The book is one that can safely be recommended to students ; 
its trifling defects are more than counterbalanced by the intel- 
ligible and unambiguous treatment of the various subjects, 
and we have no hesitation in saying that it is the best book 
of its kind that has been submitted to us for some time. 


Electricity in the Service of Man. ВУК. Won ELI. D. Sc., М.А. 
(From the German of Dr. A. R. Von Urbanitzky.) Revised and 
Enlarged by R. Mullineux Wahnsley, D.Sc. Part I. Cheap Edition. 
(London: Cassell and Co.) 


When a book has got beyond its third edition it has got 
beyond the reach of the reviewer ; whatever he may say to the 
contrary, the sale figures prove that it has met a long-felt 
want. That being so, we will only remark that under Dr. 
Walmsley’s supervision this lucubration, originally somewhat 
indigestible and archaic, has been largely purged of its indi- 
gestible information, and brought tolerably well up to date. 


Roentgen Rays and Phenomena of the Anode and Cathode. 
Principles, Applications, and Theories. By Epwarp P. Тномрзох. 
Concluding chapter by Prof. WILLIAM ANTHONY. (New York: 
D. Van Nostrand Company.) 

This compilation is, to describe it briefly, the gospel of 
Roentgen up to August, 1896, as delivered to Edward P. 
Thompson, of Temple-court Building, New York. The story 
begins with Faraday’s induction-coil experiment of 1831, and 
ends with an extract from a New York electrical journal of 
July 22, 1896. The 65 years are covered in breathless haste, 
and the only extenuating circumstance we can discover about 
the numerous illustrations, mostly gruesome radiographs of 
various parts of the human frame, is that they rarely face the 
page on which they are referred to; the reader, therefore, 
takes his draught in two doses—first he drinks in the descrip- 
tion, then the picture of the thing described. Among the 
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five and forty “ half-tones," we note an excellent likeness of 

Prof. Röntgen himself, and an instructive outside view of the 

Physical Institute of the University of Wurzburg. To those 

who find anything and everything about X-rays interesting, 

this compilation may prove worthy of purchase. 

Inventions and their Commercial Development.—A Practical 
Handbook for Inventors and Investors. By JoHN Samson. (London: 
Simpkin Marshall, Hamilton, Kent, and Co., Limited.) 


The author possesses a slap-dash style, and the idea that 
everybody has the inventive faculty, though * jn many it is 
undeveloped simply from lack of stimulus." He then pro- 
ceeds to tell his confiding readers how to invent and what to 
invent, and concludes with the announcement that he will 
undertake to organise a “© Co-operative Patents Development 
Company,’’ and he invites everyone who reads his book to act 
either as Inventor, Scientific Expert, Director, Local Agent, 
or merely as a Shareholder.” We should advise our readers 
to act merely as lookers on. 


The Light Railways Act of 1896. By Evans Асѕттх, M. A., LL.D., 
of the Middle Temple, Barrister-at-Law. (London: Reeves and Turner. y 
We believe there is a legal fiction to the effect that for 
every grievance there is a remedy. Certain it is that for every 
Act of Parliament there is a barrister at hand ready to com- 
pile an imposing and appropriate treatise thereon. The author 
believes that his little book of 128 pages of small print 
' contains most of the information which local authorities 
and others who contemplate taking advantage of the pro- 
visions of the Act [Light Railways, 1896] will require." As 
-laymen, we are inclined to share the author’s belief, and to 
recommend his compilation to any of our readers who may 
require in a handy form all the law and the prophets on the 
subject of light railways. 
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ELECTRICITY AT THE CARDIFF EXHIBITION. 


The Cardiff Fine Art Industrial and Maritime Exhibition, 
which has just closed, cannot claim to have brought before 
the public any electrical novelties ; yet a brief record of some 
of the principal electrical exhibits may be useful. Forming, 
as Cardiff does, the centre of a large mining and shipping 
district, the applications of electricity to lighting and power 
purposes are naturally those to which exhibitors principally 
devoted themselves. 

The lighting of the main buildings and the extensive 
grounds was contracted for by Messrs. Strode and Co., of 
London. This plant was designed to supply 200 arc lamps and 
about 2,000 incandescent lamps of 16 c.p. The engines are 
by Messrs. Robey, of Lincoln, all compound working, at 140lb. 
pressure ; steam for these, as well as other engines, being 
provided by Babcock and Wilcox boilers. There are four 
engines, the largest a 250 1. . P. horizontal engine, with Richard- 
son Rowland trip gear and Corliss valves. In addition to this 
there is a high-speed vertical engine of 200 т.н.р., running 
at 225 revolutions per minúte, with piston valves and link 
governor gear, these two engines driving the main counter- 
Shaft. This main countershaft drives four Brush arc-light 
dynamos, each capable of running 55 arc lamps in series, 
and a 80-kilowatt Mordey alternator and exciter. Two smaller 
engines, each capable of developing 100 1. H. p., running at 112 
.revolutions per minute, also by Messrs. Robey, drive a smaller 
,countershaft, driving two similar Mordey alternators: and 
exciters. The pressure at the alternator terminals is. 2,200 
volts, and distribution is by transformers placed as required, 
reducing the pressure to 100 volta. 

À main switehboard is provided, arranged for this installa- 
tion, and is so arranged that any machine can be put on any 
circuit, synchronisers being provided to enable the alternators 
to be run in parallel. The wiring is all carried out on the 
usual two-wire system, except in the case of the main cables 
from the alternators to transformer boxes, which are con- 
centric. The cables and wires have been so arranged that 
the circuits are interlaced, so that in case of breakdown of 
any machine no part of the building will be in darkness. 

The arc lamps are of the Brush Vienna type, and are run 
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55 in series. The lighting both of the building and РТА 
is very effective, and the service has been effected with great 
regularity, a result not always attained under the somewhat 
temporary conditions of any Exhibition. 

In addition to this main exhibit of lighting plant are small 
plants comprising an Otto gas engine by Messrs. Crossley, 
driving a Crompton dynamo, and a Hornsby-Akroyd oil engine 
driving a Crompton dynamo, shown by Messrs. Howell, of 
Llanelly, each lighting up a certain number of Jamps on the 
stalls. A small double-acting single-cylinder vertical engine 
direct coupled to a dynamo is shown by Messrs. Clarke, Chap- 
man and Co., of Newcastle, and is used to provide current 
for the search light situated on a timber tower erected for the 
purpose. 

Passing now to the exhibits dealing with electric power 
applications, the most complete in this section is that of 
‘Messrs. Easton, Anderson and Goolden, of Erith. This firm 
shows a generating plant such as might be used at a colliery, 
and the current generated is distributed to various exhibits 
in different parts of the building. This generating plant con- 
sists of two dynamos, of the Company’s two-pole type, each 
giving 180 volts and 100amperes. The exciting coils of these 
machines are coupled in parallel, but the armatures in series, 
thus allowing of distribution over two sets of circuits, either at 
180 volts or at 260 volts, and for this purpose two switch- 
boards of standard types are provided. The dynamos are driven 
by an Erith ” high-speed engine. This engine is double-acting 
and compound, with 7in. diameter high-pressure cylinder and 
12in. low-pressure by 6in. stroke, running at 360 revolutions 
per minute, and capable of developing 50 в.н.р. with 1501р. 
steam pressure. In this engine the steam is admitted to the 
high-pressure and distributed to the low-pressure cylinder by 
two piston valves (the two valves being formed in one piece) 
placed between the cylinders and driven by an eccentric of 
variable throw, controlled by a governor on the crank shaft, 
by means of which the cut-off is automatically varied to suit 
the requirements of the engine’s duty, and it is claimed that 
the speed does not vary more than from 8 to 5 per cent. 
between the minimum and maximum load. Various motors 
of from 8 н.р. to 10 н.р. driving mechanical exhibits are 
shown by the same firm. 

One feature of the Exhibition at Cardiff which has been 
very much appreciated was a working coal mine, con- 
structed to show the main roads and galleries, with haulage 
planes, cross roads and working faces, and this has proved a 
useful means of exhibiting some of the applications of elec- 
tricity to mining. In this coal mine Messrs. Stevens and Co., 
Uskside Engine Works, Newport, show a small main and tail 
haulage plant, driven by а Crompton motor, in which the 
motor is constantly running in one direction; and the first 
motion shaft is fitted with Lindsay’s Patent Reversing Clutch 
Gear, which is easily handled for reversing the direction of 
running of the two drums. The same Company exhibit, at 
their stand, a portable electric pump. In this case the 
plungers are 8in. diameter by 8in. stroke, and are intended 
for dip working. The motor is geared direct with raw hide 
teeth to the first motion shaft. A pump of this description, 
with raw hide teeth, has now been working about 12 or 15 
months, and the teeth appear to work satisfactorily. 

Messrs. Easton, Anderson and Goolden also show a three- 
throw pump, capable of pumping 8,000 gallons per hour, with 
a head of 500ft., driven by a motor through worm gearing 
enclosed in an oil box, with ball-bearing rings to take the end 
thrust. In some recent tests of this class of gearing, 
measuring the power delivered to the motor electrically, and 
the power given off on the worm-wheel shaft by a brake, a 
total efficiency of 70 per cent. was obtained; and the motor, 
being of medium size and probably not more than 87 per 
cent. efficiency, the gearing would be of about 80 per cent. 
efficiency. The motor driving this pump is of a type originally 
designed by Ll. B. Atkinson in 1889, and recently improved 
upon in detail by the Company, having a multipolar field 
magnetised by a single coil surrounding the armature. The 
whole motor is enclosed so as to be dust and gas tight. The 
armature is of the notched type, with series multipolar drum- 
winding, with independently wound coils fitted on, and con- 
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‘nected by evolute end connectors. Two brushes only are used. 
‘This Company also exhibit, on behalf of the Electrical Coal 
Cutting Contract Corporation, a coal-cutting machine of the 
** Atkinson Goolden type (see figure) intended for working on 
the long-wall system. The cutter bar can be rotated out of the 
coil face, and on being started can be turned in, cutting its own 
entrance, and it is then drawn along the rails parallel to the 
coal face by an automatic winding gear with a variable speed, 
holeing to a depth of 4ft. to 4ft. 6in. The cutting which can 
be done each day depends, of course, on the nature of the 
seam ; but it is claimed that an average cutting, including 
moving of the machine and all incidental stoppages, will be, 
in a 3ft. seam, about 100 tons per day. It is said these 
machines are in very successful operation, and in one colliery 


THE HASTINGS ELECTRIC LIGHT SYSTEM. 


Absolutely novel systems of electric supply, as well as 
decidedly ancient systems, have a peculiar interest, which is 
altogether lacking where we have to deal with plant embody- 
ing only the predominant ideas of the moment. Long rows 
of solid-looking two-pole continuous-current machines coupled 
direct to equally business-like Willans engines and electrically 
joined to a three wire network, are just now so frequently met 
with in central stations that each new station looks like a mere 
replica of the last one visited. The station of the Hastings 
and St. Leonard's-on-Sea Electric Light Company, although 
containing nothing absolutely novel, with the exception of one 


Atkinson-Goolden Coal Cutter. 


alone during the last two years about 250,000 tons of coal 
have been cut at a price considerably lower than hand labour, 
and with a substantial increase in the amount of round coal 
over that obtained by hand labour. The machine is entirely 
enclosed, and is 9 жар in pits where safety lamps are used. 
No damage can be done to any of the working parts, even if 
the machine is completely buried by falls of coal or roof. 

Messrs. Evans and Widowfield, on behalf of Messrs. John 
Davis and Co., of Derby, show a Jeffrey electric coal cutter 
and Jeffrey electric coal drill, a type well-known to our 
readers. This machine is adapted for pillar and room work- 
ing, and is capable of cutting from 4ft. to 7ft. deep, the width 
of cut being 8ft., removing 2}in. of coal. The cutters are 
carried by a chain revolved by the motor, the whole frame 
sliding into the coal as the cut proceeds. The average output 
in the Cannock and Rugeley collieries, where these machines 
are at work, is 60 tons per shaft. The coal drill exhibited by 
the same firm comprises а } н.р. motor driving a spiral drill, 
which, working in the Llanbradach Collieries, near Cardiff, 
makes a hole 4ft. deep in hard coal in a time of five minutes, 
including the setting of the drill. 

In the section of the Exhibition devoted to scientific instru- 
ments are & fine collection of Lord Kelvin’s marine compasses 
and electric balances, shown by Messrs. White of Glasgow, 
whilst Measrs. Crompton and Co. exhibit the latest pattern of 
potentiometer, with some fine examples of manganin resist- 
ances both air and water cooled. Messrs. Nalder Brothers 
have a good collection of instruments both of switchboard 
types and for laboratory and teaching purposes. т, 


BOOKS RECEIVED. 

* Screw Threads and Methods of Producing them.” By Paul 
N. Hasluck. Fourth Edition. (London: Crosby Lockwood and 
Son. Price 1s. 6d.) | 
Les Tramways Electriques." By Henri Maréchal. (Paris: 
Baudry et Cie.) Price, 7fr. 500. 

Calendar for the year 1896-7 of the University Oollege of 
Nosth Weles." ( 3 J. Е. Cornish.) | 


pretty piece of mechanism to be described hereafter in detail, 
and nothing decidedly ancient, contains a sufficient number of 
departures from prevailing fashions to make a detailed deserip- 
tion of it less weary reading than is generally the case ‘with 
aecounts of this kind. T a 
To begin with, the station itself is, as will be seen by the 
view given in Fig. 1, architecturally a distinct departure from 
the common run ; indeed, ** minds innocent and quiet" might 
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Fic. 1.—General View of Station. А 
very well take it for a disused brewery. We understand, 
however, that it is nothing of the sort, but the result ‘of 
careful planning for the proper accomplishment of the purpose 
in view by a gentleman of an original turn of mind. The 
station, which is situated at the corners of Earls-street and 
South-terrace, is three stories high, and has an awkwar 

and irregular shape. The ground floor is occupied by boiler, 
engines, and dynamos, and the floors above by stores and 
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lumber. Owing to the close proximity of the railway, coal 
can be brought to the furnace door at a comparatively low cost 
and with very little hardling. Until recently, however, it has 
been n , owing to the central position of the station 
sketch map, Fig. 2) ; to burn best Welsh steam coal, costing 
2s. & ton, but a cheaper and somewhat more fiery fuel is 
now being tried, costing only 17s. 6d. ton, and the mixture of 
the two coals has given so far excellent economical results, and 
appears to agree both with the steam-raising organism of the 
boilers and the smoke-evading necessities of the situation. 
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rise to a higher level than the column in B, and the clean oil, 
which of course floats to the top, will run down the pipe into 
the can. It will be seen that it is impossible for the water to 
get into the oil outlet, neither can the oil, except a very small 
quantity, run away with the water. The only attention this 
apparatus requires is someone to empty the oil tin once a day, 
and clean it out occasionally. Something like £50 a year is 
the saving effected by this simple contrivance. ' 
Some time ago something was wanted to measure the water 
used, in order that the coal consumption might be checked, 
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Fic. 2.—Map showing Streets in which Electric Light Mains are laid. 


The boiler plant comprises three Babcock and Wilcox 
boilers, having a total evaporative capacity of 16,500 lbs. of 
water per hour, at a working pressure of 150 lbs. The gene- 
rating plant consists of 4 Raworth-Mordey combinations, three 
being of 100 kilowatts each and one of 60 kilowatts. The 
engines, which are of the old open type, run at 168 revolu- 
tions, and are rope-geared to the 2,000-volt alternators. 
Water is obtained from the Company’s own well; it is very 
hard, and the boilers require cleaning every month. The 
station is provided with a 5,000-zallon storage tank. The 
boiler-feeding arrangements comprise three Worthington 
pumps, afranged so that any pump can be connected to any 
boiler. Steam is supplied to the engines through a ring main. 


Fic. 5.—Oil-saving Device 


Attention may be called here to an ingenious oil-saving 
device of Mr. Andrews. The oil and water from the crank 
pits run together into the side of the box marked A (Fig. 8). 
The dirt, water and dirty oil go to the bottom, and the pure oil 
remains at the top. The outlet pipe in box A leads into acan 
to catch the oil, and the outlet from box B is taken to a drain. 
The top of the former pipe is kept at jin. higher level than the 
latter. The specific gravity of the mixture in box A will 
naturally be less than that of the water only in box B: conse- 
quently, with a certain quantity of oil the column in A will 


and not being able to afford to buy a Kennedy or other 
accurate meter, Mr. Andrews had to design his own and get 
it made from old material that he happened to have in stock. 
In the sketch (Fig. 4) the inlet valves II are connected 
together, and are both supplied from the main water tank. 
The outlet valves J and J, both lead into the main suction 
pipe of the feed pumps. At the beginning of a watch both 
tanks are filled, and the weight W is wound up. When a 
tank is empty a contact on the float K rings a bell. The 
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Fia. 4. —Water Meter. 


stoker then changes the position of the lever L, which 
actuates the escapement E, and allows the weight to pull 
the shaft (a piece of дїп. steam pipe) round half a turn. This 
reverses the relative position of the eccentrics H and H,, thus 
closing the outlet valve J, and opening the valve J. Since 
the catch at the end of the float lever F is engaged in the 
lever attached to the valve I, the outlet valve J in closing 
will lift the inlet valve I and allow the tank to fill. When 
the water has risen to a certain height it will lift the float F, 
thus releasing the catch and automatically closing the valve I. 
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At the end of the watch the position of the weight W denotes 
the total number of tanks used, and the quantity of water 
taken from the tank that is emptying is shown by the 
position of the pointer on the float K. 

The switching apparatus of the Hastings station (see Fig. 5) 
is remarkable for its comparative simplicity, and to make 
matters quite clear a full sized diagram of connections is painted 
on the wall directly over the switch gear. Under the enthu- 
siastic and indefatigable tuition of Mr. Leonard Andrews we 

its main points almost in the twinkling of asynchroniser, 
whilst the Clapham-Junction-like complications of the impos- 
ing standard switchboard have been known to leave us, even 
after exhaustive explanations, in a state of complete bewilder- 


ment. 

During the past few years Mr. Andrews has had many 
opportunities of studying the difficulties which are constantly 
troubling the unfortunates who have to do with the practical 
everyday running of alternators in parallel; and it appeared 
to the Engineer and Manager of the Hastings station that 


these difficulties could nearly all be surmounted by an 


improved system of switehing; and not being able to find | 


through the solenoid will release the weight; this will fall 
freely to a horizontal position, when the pin P, in its run, will 
strike the slotted disc D, causing it to carry the arm round to 
the position X, thus interrupting the circuit at C, Anyone 
can switch machines into parallel with this apparatus, ns it is 
a necessary to repeat the operation once or twice till they 
stay in. 
The switch is also arranged to only cut-out when the ener 

is returning into the machine to which it isconnected. This is 
done by winding-on the solenoid, in addition to the series turns 
T, a shunt winding, F, connected across the secondary of any 
transformer on the omnibus bars. The direction of the 
current in the shunt-winding will, of course, always pulsate 
synchronously with the current in the bus” bars, and will 
be quite independent of the direction of the current through 
the generator and solenoid. The shunt winding is wound 
half in one direction and half in another. The normal posi- 
tion of the core is in the centre of the windings. So long 
as the machine is acting as a generator the current will flow 
at a given moment in the direction shown by the arrow-heads ; 
but if from any cause the machine acts as a motor the current 


: Fic, 5.—General View of Switching Apparatus, 


what he wanted ready to his hand, Mr. Andrews set to work 
to design his gear after his own heart; and that now in use at 
Hastings is the outcome of two yoars' experimenting under 
practical working conditions. Fig.6 is a diagrammatic sketch 
of the switch. It ів: only a single-pole switch; but it can, ox 
course, be made double-pole if desired. In series with the 
outer conductor L, is inserted a solenoid, 8, the core of which 
is employed to release a catch, K, supporting the weight W. 
The inner conductor L, is interrapted at contacts C, (which 
are immersed in water), and again at contacts C, (see Figs. 6 
and 7). To switch machines into parallel the handle H is 
first brought down to the position shown in the sketch (Fig. 6), 
thus lifting the weight W to its bighest position, where it is 
held by the catch, and closing the contacts CI. The handle 
is then returned to a nearly vertical position, thus leaving the 
weight free to fall should it be released by the catch. As 
soon as the machines appear to be about in step the handle is 
pushed home, completing the circuits through contacts С,. 


If the machines are not in phase the abnormal current passing. 


through the generator and the series-winding will now be 
reversed, and will flow in the direction of the dotted arrow- 
heads. It will be seen that in the first case the shunt-current 
will be flowing in the same direction as the series through 
the bottom half of the solenoid, but in an opposite direction 
through the top half, thus producing a magnetic field below 
the core only, which will tend to lock the catch supporting 
the weight; whereas in the second case the shunt will oppose 
the series at the bottom, and assist it to produce a field at the 
top; this will lift the core and release the weight. The 
reliability and rapidity of action of this mechanism was shown 
in a most unexpected manner on the о :савіоп of our visit to 
the Hastings station. The total load on the plant was very 
small, and upon a second machine being switched in in order 
that we might see the modus operandi of the switching appa- 
ratus, the switch of the other machine promptly cut out. The 
expression on the inventor's face until it dawned upon him 
that this unexpected episode was a striking testimony to the 
excellence of his invention was a never-to-be-forgotten one 
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The fact was, there was not enough current to go round, and 
the incoming machine, like all new brooms, made a clean 
sweep, took up all the load, and began to run its fellow as a 
motor until the switch stepped in and prevented any further 


mischief. n 
One of Mr. Andrews’ chief difficulties has been the designing 


of a catch which would require only а small pull to release it, 
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Ета, 6.—Diegrammatio Sketch ix e Switch for paralleling 


but would not cut out under any other conditions. The catch 
shown in the diagram (Fig. 8) will support a weight of 1cwt., 
and will release it with a pull of about loz. The catch lever 
is in the form of a toggle joint, and it will be obvious from 
the diagram that it only requires an extremely small upward 


removed, and the Vessels lowered to expose Switch Contacts. 


pull to lift the lever la, and thus allow the weight W to tilt 


the lever l. | 


In Fig. 9 we reproduce some photographic curves of Ше 
nf. n o. an. switching in an 
alternator ; these were taken by Mr. Andrews by means of & 


current. rushes through the. switch w 
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suitably modified Shallenberger meter. The idea is to show how 
very rapid the switch is in its action, and how little time need 
elapse between missing one phase and catching the next. 
Both of the records show that the machine was very badly 
out of step. We may call attention to the fact that the dotted 


Fia. 8.— Detail of Catch of Andrews Switch 


character of the curve line is due to the periodic extinctions of 
the alternate-current are, by means of which the photographic 
records were obtained. 

In Fig. 10 we give a voltmeter curve taken on the 
evening of October 10th. The unsteadiness of the curve 
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Fic. 9.—Photographic Records of Current Rushes through a Switch when 
an Alternator is paralleled at the wrong moment, 


between AB and JK was caused by the hunting of the 
governor of one of the engines. At B 52 aro lamps were 
switched on, thus increasing the load at this time by about 
50 per cent. No resistances were touched during this 
operation. Between B and C two 100-unit machines were 
generating between them 220 kilowatts. On other nights 
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Fic. 10.—Voltmeter Curve, taken October 10th, 1896. 


the same machines have done 240 kilowatts with equal steadi- 
ness. Between C and D the regulating resistances were never 
once touched. At D and E machines were switched into 
parallel as is now usually done at Hastings, viz., when 
pulsating in and out of phase at the rate of about 90 times per 
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minute. At G ihe machines were again paralleled as they 
used to be, viz., when pulsating at the rate of about six 
phases per minute. On this occasion the switch cut out. At 
H the field of one of the two alternators working on the 
us bars was open-circuited. At F опе set of plant 
working on the bus bars was shut down by closing the 
stop valve. At J 80 per cent. of the load was transferred to a 
spare machine by the change-over switch, and an alternator 
doing 80 per cent. of the load was at the same time switched 
off ће “ bus bars. 

In 1895 it was found that the Hastings station was wasting 
a large amount of fuel by working the engines on a very low 
load-factor ; it was not then considered safe to run less than 
three 100-unit machines for any load above 150 kilowatts, 
because if only two were used, and one of these failed, some 
lights would have to go out. With the switch gear arranged 
as in Fig. 11, they now supply with equal safety 280 kilowatts 
with two machines only. In the diagram, alternators Nos. 1 
and 8 are supposed to have been working in parallel and 
supplying between them 100 amperes to circuits Nos. 1 and 2. 
No. 2 alternator is connected to an auxiliary inner bus 
bar, and is kept slowing, turning as aspare. The 100 amperes 
from the generators is divided on the inner bus bar, 50 
amperes is taken through the change-over switch and through 
the auxiliary plug (which also contains a fuse) to circuit No. 
2, and the remainder continues through the inner bus 


works and on to the secondary ‘bus " z bars at the sub, 
station. This enables the Hastings Company to shut down 
the steam pipe ring and all alternating plant at the works, 
and resulted in a saving, during the six summer months, of 
over £150 in fuel and labour. The area served during the 
daytime by a continuous current is shown on the map, 
enclosed in a thick-line square. 

The clientèle of the Hastings Company is mainly composed 
of shopkeepers who do not live over their shops, as at Brighton, 
and who therefore do not appreciate the Wright demand-indica- 
tor system as they should. Mr. Andrews unbosomed himself 
of his troubles on this score at the meeting of the Municipal 
Electrical Association in June last. Instead of being charged 
9d. а unit for the first two hours of the maximum demand, 
and 4d. afterwards, the Hastings consumers gre now made 
to pay 18. per quarter per 8 o.p. lamp lighted simultaneously, 
as shown by the indicator, and 6d. per unit used. The 
figure of 18. is based upon the fact that the average total 
capital cost to a company per lamp installed and used is 
about £4, and £4 at 5 per cent. means 1s. a quarter. Mr. 
Andrews believes his customers understand the true inward- 
ness of his tariff; and this he attributes to his being able to 
apply to it a simile which they are all able to follow. Everyone 
knows that the owner of a boarding-house charges a high 
price to visitors who only come to it for a short time, especially 


if the time selected is a panom holiday. It is also nde! 
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Fig. 11.— Diagram of Connections of Hastings Switchboard. 
X=Field '''bus" Bar; Y-Auxiliary '*'bus" Bar; Z'zOuter '''bus" Bar; Z'-Inner '''bus" Bar. 


known that a resident can get equally good accommodation at 
a greatly reduced rate if he takes rooms for a long period. 
The latter will probably be charged a certain fixed sum per 
quarter for rent of rooms, and a further charge for food and 
attendance. The charge for. rent is, of course, made to pay 
the interest on the capital sunk in purchasing the house 
and furniture, and will be constant whether the rooms 
are used for one hour or 24 hours per day, but the 
charge for food will be in proportion to the quantity 
‘used. Now, says Mr. Andrews, we do not let lodgings 
but we do provide buildings and machinery to supply those. 
who want it with electricity, and our terms are 1s. per 8 c.p. 
lamp for every lamp we are expected to hold. ourselves in 
readiness to supply at any one time, and 6d. per unit to cover. 
the cost of food and attendance, only we call if ‘fuel and 
‘attendance.’ We also cater for spasmodic demands at the 
‘rate of 9d. per unit." Just asa boarding-house keeper cannot 
"provide for 80 people for one week at the same rate as he or 
'she can for one person for 80 weeks (although the cost of food 
may be the same) so an electric light company cannot supply 
‘а customer who uses 10 lamps for half an hour at the same 
‘rate as another who uses one lamp for five hours, though 
‘both use the same number of unite. 

The lighting of the see-front has beei a bee of c- 
(siderable одада, Ij is carried out by 600-waft a alternate: 


bar Z", and through the inner fuse plug to circuit No. 1. 
If the switchboard attendant finds something is going wrong 
with, say, No. 8 plant, he inserts the plug in P,; this com- 
pletes the battery or exciter circuit through the bell and the 
indicator, which is a signal for one driver to immediately 
run up gpare plant, and for the other to stand by faulty 
machine, viz., No. 8. The attendant puts the auxiliary volt- 
meter on to the spare plant by inserting the voltmeter plug 
p; of that machine, and when he gets the required pressure 
he releases the weight W; this in falling disconnects the 
faulty machine and simultaneously closes the switch, which 
completes the battery circuit through the coil of the change- 
over switch, thus transferring 50 amperes from the inner 
** "ав bar to the auxiliary bus bar and spare machine, 
precisely at the same moment as the power to supply 50 
amperes has been switched off the inner bus bar. 

Distribution is now effected at Hastings on the house-to- 
house transformer plan by means of Glover rubber concentric 
cables in iron pipes. 

Upon making inquiries it was found that the only customers 
who required light in the daytime were in the neighbourhood 
of the sub-station shown on the map (Fig. 2), and as there 
happened to be two H.-T. mains running to this point, only |: 
one of which was required in the summer time, the other | 
main was connected on {о a direct-coupled exeiter at the 


92 


current aros of the Brush type. The general effect is 
pleasing; thero seems to be plenty of light, and that in the 
proper place. The lamps, 52 in number, are mounted in 
lanterns of the “ City pattern, placed on the top of pillars 
of the same type. | л 

At the prescnt moment the total glow-lamp connection 
amounts to the equivalent of about 9,000 8 c.p. lamps, and 
there are in addition, as just mentioned, the 52 600-watt aros 
lighting the sea front. The total capital expenditure of the 
Hastings and St Leonard’s-on-Sea Electric Light Company up 
to the end of 1895 amounted to £49,000, or at the rate of 
8s. 8d. per unit sold. The units sold in 1895 amounted to 
265,846, and the total annual outgoings aggregated £5,974, 
or 5°89d. per unit sold. 

At Hastings the electrical and the gas interests do not 
ignore each other’s existence, but emit blasts and counter- 
blasts which take the form of circulars to customers. Two 
extracts from a recent circular sent out by Mr. Andrews will 
suffice to give our readers an idea of the good case he makes 
out for electricity. Mr. Duff, of Highbury House School, 
writes to him under date September 14, 1896 :— 

‘Dear Sir: It seems appropriate, in view of the doubts I expressed to 

ou when installing the electric light over this Schooi in January last, that 
Т should admit that my fears as to the increased cost as compared with 
gas light have proved groundless. It is true that gas was used over the 
top part of the building until May lst, and that the installation through- 
out the rest of the house and the gymnasium and workshops was only 
used from February 4th ; but the simple fact remains that the cost of 
lighting the premises during the first six months of 1896, with the new 
luminant aad the old combined, has been less than with the gas only in 1895 
over the same period, and this in spite of having to pay for meters for 
both means of lighting this year, which represents an addition of 7s. 6d. 
to the cost. This is such a satisfactory result, and so different to what I 
was advised on all hands would be the case, that I am bound to inform 
you of it, if only as a testimony to the value of your own advice as to the 
distribution and placing of the lights throughout the building, and as to 
the strength of the lamps to be used. I have no hesitation in saying that 
the rooms are better lighted than before, and there is no one in the School, 
among either the staff or the boys, who would willingly go back to the old 
style of light. 

Satisfactory results like the above induced the Hastings Company to 
ask for the opinions of other customers on the question. The results 
of these inquiries up to the present are as follow: Some 51 per cent. of 
the customers, using between them 4,860 8-c.p. lamps, have testified that 
they consider electricity to be quite as ore as gas; that they have no 
complaints to make about their supply, and that they have no reason to 
regret having had it installed; 8} per cent. consider it dearer than gas ; 
4 per cent. have complaints to make ; and under 2 per cent. regret having 
had it installed. Nearly all complaints have been traced to the 
following causes :—lst. The use of lamps of unsuitable size. 2nd. 
Bad arrangement of lampe. 3rd. Continued use of old and blackened 
lampe. 

The Hastings Company has not as yet achieved a great 
financial success, but it has done much to deserve it. 
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INTERNATIONAL SUBMARINE TELEGRAPH 
MEMORIAL. 


A meeting of the full Committee which has been formed in connection 
with this project was held on Tuesday at Winchester House, Old Broad- 
street, London, under the presidency of the Marquis of Tweeddale. Among 
those present were Sir A. J. L. Cappel, Sir ne M. Shaw, Sir Henry 
Mance, Sir Leopold Heath, Mr. J. C. Lamb, Mr. W. S. Cunard, Dr. 
Muirhead, Mr. Alex. Siemens, Mr. E. M. Underdown, Q.C., Mr. G. Von 
Chauvin, Mr. George Draper, Mr. F. E. Hesse, Mr. John G. Griffiths, Mr. 
John Newton, Mr. W. H. Baines, and Mr. C. Bright. 

The HON. SECRETARY (Mr. G. R. Neilson) having read tbe minutes of 
the meeting of the Executive Committee which was held on the 30th ult., 

The CHAIRMAN said: Gentlemen, it was agreed at the meeting the 
minutes of which have just been read, that whatever was done by the Exe- 
cutive Committee would requireratification by the General Committee. Hence 
this meeting has been convened. The Executive Committee met on Friday, 
October 30th last. A considerable number of gentlemen were present 
representing that Committee, and the resolutions then adopted have been 
circulated among you. Accompanying the circular was a note inviting 
expressions of opinion on the part of those who might be unable to be pre- 
sent to-day. We received responses from 63 members of the General 
Committee, including many of the more prominent names, all agreeing to 
the resolutions passed by the Executive Committee, with two exceptions— 
Sir D. Salomons and Sir Courtenay Boyle. Those two gentlemen approved 
of the second resolution, but were unable to approve of the first. I gather 
from Sir Courtenay Boyle's letter that he would have preferred the original 
suggestion, namely, that there should be a submarine telegraph memorial 
associated with names mentioned at first. M. Delarge, the Belgian 


— >т mei 


that has taken place 
Memorial. 
and “against,” and, continuing, said: Gentlemen, I may consider the 
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Minister of Poets and Telegraphs, approves of the second resolution, but 
as to the first he thinks that the memorial should have been carried out 
with the names originally associated with it. With those exceptions the 
resolutions have been approved by many of the gentlemen who are not able 
to be present to-day. He concluded by reading thejresolution as follows :— 
“That it is desirable to establish a Memorial to the late Sir John Pender, 
G.C.M.G., to commemorate the leading part he took in the establishment 
and development of submarine telegraphy and in its extension throughout 
the world; and “ That measures be taken for promoting in the year 1901 
a general International Memorial recording the Jubilee of International 
Submarine Telegraphy.” Gentlemen, the principal business of this meet- 
ing is to invite an expression of opinion on the part of those present. I 


have intimated to you the nature of the opinions of some of those who aye 
abeent, and I'shall be very glad to hear anything that any gentleman present 


wishes to address to the meeting on the subject, either in the way of 


approval or disapproval. 


No member of the Committee rising to speak, IM 
The CHAIRMAN, after a short pause, said: Then, gentlemen, I 
presume from your silence that you approve of the modification 
in the original statement of the objects of the 
His lordship then put the question to the vote, “for” 


modification carried unanimously by those present to-day. An intimation 


will now be conveyed to the Executive Committee that the resolutions 
passed by that Committee have been adopted by the General Committee, 
and they will proceed at once to obtain subscriptions and to carryout 


the objects set forth in the resolution. It is proposed to hold a meeting 


of the Executive Committee on Tuesday, and I hope that from that day 
onwards the business of the Committee will be prosecuted with the utmost 


energy and vigour, and that we shall soon be able to report to the General 


Committee the amount of the subscriptions and the manner in which it is 


proposed that the money should be used. 
In answer to questions, 
The CHAIRMAN stated that it would be premature to attempt to raise 


subscriptions во long before 1901. Those who subscribed at the present 
time would be subecribing to a Memorial to the late Sir John Pender, ая 
would be clearly indica 
inviting subscriptions. 


in the letter which it was proposed to send out 
Mr. JOHN G. GRIFFITHS then proposed a vote of thanks to the Chair- 


man for presiding. 


Mr. J. C. LAMB, C.B., seconded the motion, which was cam ied. 
The CHAIRMAN, in acknowledging the vote, observed that it had been 


a labour of love to him. 


The proceedings then terminated. 


AMERICAN NOTES. 


(FROM OUR OWN SORRESPONDRNT. ) 


New York, October 30, |1596. 


The Princeton Sesquicentennial Oelebration.—On October 
20th, 21st and 22nd, the celebration of the completion of 150 
years of existence of the Princeton University was held under 
most impressive and happy circumstances. The event was espe- 
cially marked by the attendance of a brilliant company of 
delegates from abroad, including Prof. J. J. Thomson, of Cam- 
bridge University. Lord Kelvin sent congratulations by cable, 
and was invested with the degree of Doctor of Laws. During 
the week preceding the celebration, six of the visiting Euro- 

an professors gave lectures. Four of these were delivered 

y Prof. Thomson, on the “ Discharge of Electricity in Gases.” 
Prof. Thomson also gave & public explanation of the system 
of graduate courses in Cambridge University, which have 
recently been opened to graduates of other institutions. . He 
also gave the results of his recent experiments with Röntgen 
rays, and discussed the theories of scientists regarding the 
same. The signing of the charter of the University was 
celebrated on Thursday, October 22nd, with most impressive 
ceremonies. The opening service on Tuesday morning was a 
religious one. President Patton preached а sermon on the 
relation of religion to the University. Among other things 
he expressed the hope that peace would henceforth for ever 
prevail between the two great nations of the English people, 
and referred to the importance and value of these international 
collegiate reunions in promoting the amity and concord of 
nations. At the reception of the delegates on Tuesday 
afternoon, Rev. D. Howard Duffield delivered an address 
of welcome. Prof. Thomson responded on behalf of foreign 
universities. Prof. Thomson in his remarks stated that 
he and his fellow-countrymen of England now rejoiced 
with us in the result of the revolution, believing it to be, 
after all, the best for all parties. President Cleveland and 
Mrs. Cleveland were present at the ceremonies, the President 
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an address on the occasion, which considered on 


delivering 
the broad grounds of general principles the political questions 
of the hour. 

Lecture by M. Henri Moissan.—M. Henri Moissan, of the 
Institute of France, who was a delegate to the Princeton 
sesquicentennial celebration, by invitation of the New York 


College of Pharmacy of the City of New York, and the New 
York section of the Society of Chemical Industry, on the 
evening of October 27th delivered a lecture, with experiments, 
on his researches with the electric furnace. The event took 


place in the hall of the College of Physicians and Surgeons of | 
this city, and a large and representative audience listened | 


with great interest to M. Moissan's lecture. M. Moissan 
explained that in his endeavours to obtain pure carbon 
he had found it necessary to use very high tempera- 
tures, and had succeeded in obtaining one form of pure 
carbon, graphite. High temperature alone, however, would 
not yield the crystallised form of carbon, the diamond. 
As cast iron increases in volume in passing from a liquid to 
the solid state, he was led to believe that if an element of 
carbon were enclosed in a globule of cast iron that was cooling 
it would be subjected to the requisite pressure. He then per- 
formed the experiment of producing diamonds by means of 
an electric furnace, which was erected on the stand. He first 
sprinkled the cavity in the chalk block which constituted the 
electric furnace with magnesia, in order to prevent the forma- 
tion of calcium carbide. He then placed in a crucible some 
soft iron filings and charcoal, all of which were placed in the 
furnace, and the current was then turned on. At the end of 
ten minutes the current was disconnected, and M. Moissan 
withdrew from the furnace the crucible, which was then at a 
white heat and a mass of flame. This he dropped into cold 
water. On breaking the crucible, he took out a small ingot of 
metal, and explained that the iron would have to be eliminated 
in order to get at the crystallised carbon that was probably 
within it. The diamonds, he stated, had no commercial value, 
as the largest he had succeeded in making so far was only 
Imm. in diameter. He then gave some interesting facts 
regarding diamonds of different kinds, and the effect in their 
artificial production of using different materials for the pur- 
pose of cooling the crucible. When molten lead is used for 
this purpose, the crystals take the shape of a small rectangular 
figure, and when mercury is used the crystal is given a regular 
octahedron form. Some of the latter, when exposed to the air, 
eplit, as had happened to some of the diamonds found at the 

pe 
additional proof that diamond is produced under strong pres- 
sure. His conclusion is that at the ordinary temperature 
carbon does not liquefy, but changes at once from a solid into 
a gas, always taking a graphite form, and that only under 
pressure does it take the liquid form diamond. The 
remainder of the lecture was devoted to a brief review of 
other products obtained by means of the electric furnace. 
The last experiment of Prof. Moissan illustrated his latest 
scientific achievement, and was the volatilising of silica. He 
placed some sand in the crucible, which was placed in the 
furnace, and over the cover of the furnace was placed a bell- 
jar, which caught the violet gas as it escaped from the furnace. 
The interior surface of the bell-jar was coated with a film of 
an opalescent hue, produced by the condensed gases. On the 
evening of October 28th a complimentary dinner was given to 
M. Moissan. | 


Street Railway Association Convention.—On October 20th, 
21st, 22nd and 28rd, the annual meeting of the American Street 
Railway Association was held in St. Louis, Mo., under the most 
favourable circumstances. The attendance was the largest and 
most representative of any of the conventions previously held, 
and the number of exhibits exceeded all prevous efforts. 
Several good Papers were read and discussed. On the subject 
of welded track joints, Mr. Bowen thought that extra bonding, 
in addition to the mechanical cast-weld, was necessary; and 
Mr. Dodge advised that track joints be cast at night, when the 
ire is cooler. He advised a medium temperature. 


His experience was that when a track joint broke, the casting 
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of Good Hope, which fact Prof. Moissan stated was, 
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itself was drawn apart. The bonds which are used to supple- 
meni the cast-weld joint are not cast in, but turned around 
from the outside, and consist of No. 0000 wire, sometimes 
two bonds being used near the station. Mr. Robert McCulloch, 
of St. Louis, was elected President of the Association for the 


ensuing year, and the next meeting will be held in Niagara Falls. 
Academy of Science, New York section of the American | | 
Chemical Society, American Institute of Electrical Engineers, |: 


—————— 


PARIS NOTES. 
Paris, Nov. 9, 1896 — 


Electric Lighting of the Avenue de l'opéra.— The 
municipal electrical engineers are at present undertaking the 
electric lighting of the Avenue de l'Opéra. The current will 
be supplied by the Ferranti alternator at the Halles central 
station. The lamps will be 10-ampere arcs, grouped four in 
series on а 220-volt circuit; the 220 volts being supplied by 
two 110-volt transformers, in series. In the Rue des Petite- 
Champs, close to the Avenue de l'Opéra, a kiosk has been 
arranged, to receive the transformers and the distributin 
boards. The secondary mains will be lead-covered armo 
cables, placed direct in the ground. The aro lamps will be 
arranged on pillars five metres high, and will be arranged 
en quinconce. It is expected that the light will be very 
brilliant, and will give every satisfaction. 


Accumulator Oars.—A new system of accumulator car 
traction has just been inaugurated in Paris. The lines worked 
on this system are those which start from the Madeleine, ter- 
minating respectively at Courbevoie and Levallois. The accumu- 
lators are of the Tudor 5-plate type (2 positives and 8 negatives). 
The battery on each car comprises 200 cells, having a total weight 
of 8,600 kilogrammes. The accumulators are placed under the 
seats and have a capacity of about 30 ampere-hours. The 
charging only occupies 15min., and is carried out at the end 
of each journey. The potential employed for this is 540 
volts, and is maintained constant, the current amounting 


at first to 120 amperes. The cars run at a speed of about 


10 miles an hour outside Paris, and about 74 miles inside 
the fortifications. Each car weighs, with its accumulators 
and passengers, about 14 tons. The work has been 


carried out by the Compagnie Générale de Traction et d'Elee- 


tricité. 

Société Internationale des Blectriciens.— The first monthly 
winter meeting of this society took place on November 4th, 
M. Sciama presiding. М. Hilliaret read a Paper on the work 
of the Geneva Congress. After this M. J. Perrin described 
several experiments he had made, with a view to explaining 
the mechanism of the electric discharge by Röntgen rays. 
M. Paul Janet then described the principle of a new method 
which he has devised for determining the temperature of 
incandescent lamp filaments. Experiments, he said, had 
already been made on this point in 1886 by M. Garbe, who 
had arrived at a temperature of 2,250°С. ; in 1891 by Weber, 
who gave the figure of 1,800°C.; and in 1892 by M. Le 
Châtelier, whose figure was 1,800°C. In conclusion, M. Pellat 
gave a description of the method calibration employed in con- 
nection with the Deprez-d’Arsonval galvanometer. 
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CORRESPONDENCE. 
| ЛЕСЕ 
WAVE LENGTH OF RONTGEN RAYS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Pending farther information, I would suggest that it 
is more likely that Dr. Fomm has been deceived by appear- 
ances due to reflection, such as have already been several 
times seen by other observers, than that he has measured the 
wave length of X-rays through a sort of fortunate accident, as 
recorded on page 54 of your last issue.—Yours, &., 

Orivza J. Lopes. 
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TELEPHONE OABLES. 
| TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In yout issue for October 80th Mr. Preece publishes 
a table of electrostatic capacities and conductor resistances 
corresponding to various types of Post Office core. It is not 
quite clear whether the conductors were looped or not, in each 
of the seven cases. As the table stands it is possible to 
conceive that the twin conductors were looped, and the con- 
ductors of the other cables not looped. The usefulness of 
the table would be greatly increased if sketches could be given 
showing exactly how the twin conductors were connected, as 
compared to the way in which the conductors of the other 
cables were шше, when the capacity tests were made.— 
Yours, %., | no APPLEYARD. 


koi BEARINGS FOR THE ROLLING STOCK OF 
: THE LIVERPOOL OVERHEAD RAILWAY. 


70 ‘THE EDITOR OF THE ELECTRICIAN. 


B The remarks in your editorial column in The 
FElectriotan for the 9th inst. relating to the proposed intro- 
duction of roller bearings on the Liverpool Overhead Railway 
deserve some attention. 

Thé question you raise I take to be this. Is it possible by 
the ‘substitution of roller for ordinary bearings to increase the 
weight of a train by 50 per cent., and to start up in the same 
time as before without drawing more current from the line ? 
If we denote by T the tractive effort in pounds produced by 
a given current on wheels of a given diameter, and by T, the 
tractive effort required to overcome friction, then the accelera- 
tion of the car or train in feet per second may be written 


-5 500 , where W is the weight of the train in tons of 2, 240lb. 


If, then, we wish to increase W and keep a as before we must 
deorease T, in the provera given by this equation. The 
ratio of T, ‘with roller 1 85 to T, with ordinary 


must thus be equal to k- 7. K 1), where k is the ratio of the 


‘new tothe old weight of the. train, and T, is the tractive effort 
for friction with the old: bearings. 
we can take the ratio of the two frictions as 5 to 1, accepting 
the figure given by Mr. Cottrell ; k is 1:5, so that we find that 
the ratio of the total tractive effort T to the friction tractive 
effort with the old bearings must be 2:6. If this is the actual 
ratio then the weight of the train may be increased by one 
half (the bearing friction being reduced to one fifth), and the 
train will start up with the same acceleration as be ore. 
. The values of T and T, must be found from the record of 
actual running tests. Looking at Fig. 7 in Mr. Cottrell’s 
Paper we see that the current drawn from the line at the 
highest speeds averages about 90 amperes for the two motors 
in parallel, or 45 amperes each. We cannot be sure that the 
train has ceased to accelerate when the motors are drawing 
this current ; remarks made by Mr. Parker (Proceedings of 
the Institution of Civil Engineers, Vol. CXVII., p. 71) lead 
one to, infer that the brakes had to be put on to run into the 
next station before the train attains a uniform speed. How- 
ever, for want. of more complete data, we may také 45 
amperes as the current when running on a straight and level 
track at uniform speed. From Fig. 6 in Mr. Cottrell’s Paper 
we find that a current of 45 amperes gives a tractive effort of 
410lb. This is, then, the value of T, with the old bearings. 
Taking the weight of the train as 88 tons, this gives 21:6lb. 
per ton, as reckoned in the conventional way. 

Further reference to Fig. 7 shows that the electrical horse- 
power at start averages 110, which at 500 volts gives us 164 
amperes, the. motors then being in series. In default of 
knowledge as to the amount of armature reaction in these 
‘motors for this current, we will take the curve of torque as 
being straight above the values given in Fig. 6, so that for 
164 amperes the torque would give a tractive effort of 8,2001Ь. 
on 88in. wheels. Now the ratio of 8,200 to 410 is 7. 8, 80 
that if the train accelerated throughout under these conditions 
we should not get the required result by, the proposed altering 
the hearing, since his ratio has to be 2:6. 


Q = 


: Now, in the case before us the same as before. Frictional T per 


Now, when the motors are thrown into parallel, if the 
current from the line remains unaltered, i.e., 89 amperes per 
motor, the tractive effort per motor will be 1, 100lb., and the 
ratio of 1,100 to 410 is 2:7, so that if the motors were in 
parallel throughout we might attain the desired end. In 
practice they are first in series and then in parallel, so that 
we have to find how far the series period influences the result 
in this particular case. 

We have (1) two cars of 19 tons each, ordinary bearings, 

motors in series, resistance 0:88 ohms each, ourrent 164 
amperes, total T per motor 8,200lb., friction T 410lb., T 
available for accelerating 9,790}. Henee, the acceleration at 
the start is 2:19ft. per second. If the rheostat is switched out 
as the train speeds up so that the current keeps constant, the 
train will be running at 4:81ft. per second when the resistance 
on the series notch of the controller is all out (on the assump- 
tion that the tractive effort of the motor for 164 amperes ig 
38, 200lb. on 88in. wheels). The distance travelled will have 
been 4ft., and the time occupied 2sec. 
. То ensure a smooth start the train should now be allowed 
to speed up until the current per motor is what it will be when 
the motors are thrown into parallel, so that there is no change 
in the acceleration. It will be simpler, however, to suppose that 
the current from the line is kept constant, so that the oon- 
troller is thrown over directly the resistance on the series 
notch ів all out. This can be done by putting a resistance of 
4:7 ohms in series with each motor on the parallel notch, the 
motors can then be switched over, and will each draw 82 
amperes from the line. 

T for 82 amperes is 1, 100lb., deducting 41010. for friction 
we get 690lb. available for accelerating, giving an 
of 0-522. If the resistance is taken out so that the current 
keeps constant às the train speeds up, the train will be 
running at 28:8ft. per second when the resistanee is all eut. 
The distance travelled will have been 528ft., and the dme 
ен seconds, making in all 582ft. in 99:5вес. rom 
the start 

Consider a distance, say, of 400 yards from the stast, the 
balance of this distance will have been accomplished in amother 
17:88ecs, making the time of 400 yards from the start 57:8secs. 

Now take case 2. Three cars of 19 tons each, two metors 
motor is now 
61510., but reduced to 128lb. by using the roller 
For 164 amperes at the start, T per motor is 8,2001b. as 
before, leaving 8,0771b. for acceleration, as each motor now 
has to accelerate 28 5 tons, the initial acoeleration will be 1-55. 
If the train is controlled as before, it. will cover 6ft. in 2· 88808. 
on the series notch. On switching to parallel, the value of T 
per motor is 1, 100lb., deducting 128lb. for friction, 

97710. for acceleration, and an acceleration of 0-498. When 
the resistance is all out the speed will be 28-8ft. per second, 
the distance travelled will be 549ft., and the time 89:5 secs., 
making 555ft. in 42°8secs. from the ‘start. The rest of the 400 
yards will be accomplished in 9:1secs., making in all 51 Ses. 
from the start. These results may be summarised as follows :— 


Weight of train..... ............... 


Acceleration in series ... ft. per sec. 1:55 
Time on series notch ............ #008. 28 
Distance travelled .................. ft. 6 
Acoeleration in parallel 

Time on parallel notch ......... 39:5 
Dist. travelled on parallel notch ft. ft. 549 
Time of covering first 400 yards ... - AS 
Time vo parallel rheostat...... all out 42:5 
Final speed ............ mil r hour 48:2 


We thus see that, although the aceeleration of the train 
fitted with roller bearings is smaller than that of the train 
fitted with ordinary bearings, yet the time occupied in cover- 
ing the first 400 yards is about 6see. less with the roller 
bearings, mainly owing to the high final speed. If the train be 
considered as started when the resistance on the parallel 
notch is all out, the advantage of the new bearings is not 80 
marked. It would appear, however, that the results would 
quite justify the proposed ep of bearings, еган when 
it is. remembered that the average distance between éhe 
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stations on this line is about 740 yards. The calculations for 
the cars equipped with the old form of bearings may be com- 
pared with the results of actual observations given in Plate 5 
of the Proceedings of the Institution of Civil Engineers, 
Vol. CX VII.—Yours, &o., Cuas. A. CARUS- WILSON. 
McGill University, Montreal, 
October 26, 1896. 


— — 


THE RESISTANCE OF THE ELECTRIC ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As Messrs. Frith and Rodgers’ Paper on the resistance 
of the electric arc appears in the Philosophical Magazine for 
this month (see The Electrician, pp. 75-80), I may perhaps be 
allowed to add to my letter in The Electrician for July 81st a 
few further remarks. | 

Assuming that the arc is a phenomenon in which there is 
& back electromotive force E, and a resistance a (or something 
the effects of which are so far undistinguished from those of 
& resistance), then for that back electromotive force and resist- 
ance the difference of potentíal V between the carbons has the 


value given by 
7 VzE-aÀ. 


On the assumption stated this equation holds in form in all 
circumstances. For example, it holds whether the arc is in 
the act of varying from one physical state to another, or is 
maintained constant under different steady values of E, a and 
V. If now different steady values of A be taken, and V be 
measured for each of them, and the results plotted in a curve 
(abscisse values of A and ordinate values of V), the so-called 
“ steady curve of V and A is obtained. In that curve E 
and a are no doubt both functions of À, and a has certainly 
not there the value dV/dA, which would be obtained by 
regarding E and a as independent of the current, unless indeed 
dE /dA + Ada/dA =0, when also a=dV/dA. 


But it is matter of common observation that when the state | 


of a conductor varies with the current the state, for physical 
reasons, lags behind the current which controls it. For 
example, the carbon filament of an incandescent lamp heats 
up comparatively slowly, and is quite dark long after the 
current in it must have become practically steady. If, then, 
in such a case as that here cited (in which, of course, the 
value of V is Aa) the current be changed from its steady 
value A to A+daA in an interval of time so small that in it 
the conductor does not sensibly change, V will not change 
along the steady value curve, but we shall have at first 
dV/dA=a, since a is just then constant. Further, if 
we impose on the steady value of A a small rapidly 
alternating change, the slowly changing state of the con- 
ductor will fail entirely to respond to it, very much 
as an ordinary galvanometer is unaffected by an alter- 
nating current. If, however, we maintain the change dA 
until the conductor has assumed the corresponding state, a 
has by that time undergone variation, and in these circum- 
stances the value of dV/dA is a + Ada/dA. 

All this is illustrated by the determinations which Messrs. 
Frith and Rodgers have made of the resistance of an incan- 
descent lamp by superimposing a small alternating current on 
each of various steady currents flowing through the lamp, 
when it was arranged in series with a secondary battery 
which gave an electromotive force opposing the steady current. 
The results of this determination, as shown by the curves 
published in the Phil. Mag., are in fair agreement with the 
resistances as found by direct measurements of the current 
through the lamp and the corresponding differences of potential 
between the terminals. It is assumed by Messrs. Frith and 
Rodgers that the arc behaves in a similar manner; in fact, 
that it may be regarded as a column of conducting material 
the state of which is similarly unaffected by à small alternating 
current, of frequency above a certain limit, superimposed on 
the steady current maintaining the arc. The arc thus remain- 
ing unchanged while the steady current is maintained unaltered, 
except by the small alternating amount, the back electromotive 
force E and «a remain constant, and the value of a can be 
determined as in the former case. In support of this there 
are the consistency of the results obtained through a very wide 


range of frequencies above seven per second, and (outside the 
Paper) the observation made by Mrs. Ayrton and described by 
Prof. Ayrton in his letter to The Electrician of date July 8rd 
last, that the locus of the points on a steady curve.of V and A, 
for an arc between a positive cored carbon and a negative 
solid carbon, is not the path of change of V from one steady 
value to another when the current, previously maintained at 
one steady value, is suddenly changed to and maintained at 
another—for example, changed from 10 to 16 amperes. Not- 
withstanding this, it cannot be said that the perfect applica- 
bility of the method has been fully proved (though I think it 
very likely that it is applicable); and the authors have done 
well to guard themselves, both in their final choice of a title 
for their Paper and in the Paper itself, until more information 
on the subject is obtained from experiment. | 

As to the results, it has been found that the value which 
the method gives for a is negative in a certain class of cases. 
This result has been much questioned, and has, I believe, 
been supposed to be proof positive that the method is unsound 
or inapplicable. Although the use of the method may still 
stand in need of justification from further experiment, it has 
not, so far as I can see, been shown to be wrong by the results 
that have been arrived at. For it seems to me that probably - 
what the method gives a measure of is not the resistance of 
the arc properly so-called, but the co-efficient of A? in that part 
of the energy given per second to the arc by the circuit, or to the 
circuit by the are, as the case may be, which when the arc 
remains in a constant state under small alternating changes 
of the current, varies as the square of the current. | 

In support of this I would point out that the electromotive 
force, Е’ say, in a given arc, as distinguished from the electro- 
motive force which is connected with the energy dissipated in heat 
according to Joule's law, may be (and according to the results 
of the Paper appears to be) made up of two parts, one of 
which varies directly as the current for such changes of cur- 
rent as leave the arc practically constant, and the remainder 
E, According to this we have 

E'A = (E, + a, À)À 
for the rate at which work is done in the arc in consequence 
of the electromotive force E'. Besides this there has to be 
supplied to the arc per unit time energy of amount a, A?, say, 
in consequence of dissipation. The total work done in the arc 
per unit of time is VA, if V be the difference of potential 
between the terminals, and we have 
VA= (Ei + a,A)A + а,А?, 

The resistance of the arc іп the proper sense. of the term 
is that corresponding to the dissipation, and is a, But 
the resistance apparent to any electric test (except some such 
test as polarisation, or some other effect produced by the 
evolution of energy in or withdrawal of energy from the 
arc, would afford) that could be applied to discover resist- 
ance would be a,+a,. It is ai +а, that would be discovered 
by the method used by Messrs. Frith and Rodgers, on the 
supposition of its applicability. Now a, may quite conceivably 
be negative and numerically greater than а,, which is essen- 
tially positive, in which case the apparent experimental resis- 
tance would appear negative. This the resistance defined as 
the coefficient of the term representing the energy dissipated 
never can be, since all the physical processes we are acquainted 
with involve a certain amount of dissipation. If a, be nega- 
tive the term aA would mean a forward ог “adjuvant ” 
electromotive force, and the are would supply energy to the 
circuit at positive rate —«,À*, and in my letter in The 
Electrician for July 81st last І have described an analogue of 
the production of such an electromotive force, and others 
might be constructed. E, would now be or would contain 
the back electromotive force E referred to above. Since there 
is dissipation of energy at rate а,А* there is no contradiction 
of the second law of thermodynamics; nor would there be any 
infringement of that law if the energy supplied to the circuit at 
positive rate - a,A? were derived from heat produced in the arc. 

On the supposition that the arc behaves, as described above, 
like a conductor the state of which lags behind changes of 
current in such a way that quickly succeeding equal positive 
and negative changes annul one another's effects, there is 
really no difficulty introduced by the fact which was called 


96 THE ELECTRICIAN, NOVEMBER 13, 1896. 


attention to in the previous discussion of this subject, that 
the quantity measured varies with different steady values of 
the current; for to each of these currents the arc has con- 
formed, and the experiments give the sum a, +a, for each of 
these steady states of the arc. 

The results contained in Messrs. Frith and Rodgers’ Paper 
seem of great interest; and it is to be hoped that the authors 
may be encouraged to continue the investigation.— Yours, &c., 


Bangor, November 9, 1896. ANDREW Gray. 


THE INTERNATIONAL SUBMARINE TELEGRAPH 
MEMORIAL. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: You are good enough to accuse me—at some pains— 
of ** a considerable economy of the truth.” In the absence of 
this very general assertion: being backed up with any sort of 
data, I reserve the right of not pleading guilty, though aware 
of certain statements which have been given currency to and 
repeated. 

In reference to my remark, “ the financial work in which Sir 
John was so leading a figure was of an international nature," 
you say, there was no occasion to drag in thus invidiously the 
word ‘ financial, and if it had been omitted the phrase would 
have been cotrect." Whilst joyfully greeting this attention to 
accuracy, I should never have supposed that anyone could pos- 
sibly have taken exception to the term “ financial, or that 
anyone would have seen fit to describe it аз **invidious." Оп 
the contrary, I venture to think that a great financier considers 
his ground perfectly firm, and prefers to stand on it to that of 
any other. As submarine telegraphy is liable to be of an 
international character, and as its practical realisation is 
largely due to the financial ability of such men as the late Sir 
John Pender, it seems to me that the phrase employed was 
perfectly justifiable. 

I see that you “give publicity to a letter of Mr. J. W. 
Wilkins with great pleasure."  Ápparently his views are in 
accord with your own. It surprises me that it should be 
found necessary to cast aspersions on the early work of the 
late Dr. Wildman Whitehouse—a man whose notions were 
highly respected at the time, and received support from 
Faraday—in order to establish the fact that it would be highly 
fitting to place on record some token of appreciation of the 
great work done by men like the late Sir John Pender. Mr. 
Wilkins says, With all that was known at the time of the 
resistance offered to a current of electricity by wire of 
small gauge, the 2,000 miles of ocean cable was made 
with a gauge of copper so small that no telegraph man 
of that period could willingly have used it to cross a 
river of 2,000 feet only." Whilst wishing to pay every 
deference to ihe wide experience of Mr. Wilkins (and as 
the very first, I believe, to suggest a system of inductive 
telegraphy), I would suggest that the problem of long- 
distance submarine telegraphy was not correctly solved 
until Mr. 8. A. Varley showed conclusively, in his Papers 
at the Institution of. Civil Engineers and the Society of 
Arts, that retardation was constituted by resistance equally 
in combination with capacity. Up till this time compara- 
tively few had studied the matter, and the opinions of 
Dr. Whitehouse and of Faraday on this sabject were in 
great repute. Previous to Mr. Varley’s Papers, Prof. 
William Thomson (now Lord Kelvin) had challenged Dr. 
Whitehouse’s views both at the British Association, and after- 
wards through the correspondence columns of T'he Atheneum ; 
but Mr. S. A. Varley, and his brother, the late Mr. Cromwell 
Varley, F.R.S., were, in my opinion, the first to put the 
true theory of ocean telegraphy in a clear light to the 
engineering world. The working speed of a cable was 
expressed, in definite form, by Lord Kelvin in his famous 
“К.К. Law," in which he showed that the speed varied 
inversely as the square of the length, and not merely as the 
length, as had been supposed by Dr. Whitehouse. In practice, 
as Mr. Wilkins says, the problem was solved by the beautiful 
reflecting instrument of Lord Kelvin; but this could not be 
turned to its full advantage with an insulated wire, based on 
the principle that retardation was more involved by electro- 
static capacity than by resistance; and especially as enormous 


induction coils were employed for some time. It was, 
however, by far the largest core so far made, as was only 
natural. 

I think Mr. Wilkins will find that it was £10,000 that the 
late Mr. Thomas Brassey actually subscribed to the under- 
taking he refers to, though Mr. Brassey expressed himself 
ready to support it with £60,000, if it were needed." The 
Telegraph Construction and Maintenance Company (of which 
the late Sir John Pender was the first Chairman, and 
the second to be appealed to by Mr. Cyrus Field) led off 
with a subscription of £100,000. This was followed by 
ten subscriptions of £10,000 apiece, the late Sir Daniel 
Gooch declaring his willingness to increase his to £20,000, 
«if it were needed." But it was not, and all the ten 
subscriptions stood at £10,000—a pretty big sum in itself! 
These subscribers (in alphabetical order) were: Henry Ford 
Barclay; Thomas Brassey; А. H. Campbell, M. P.; George 
Elliot; Cyrus W. Field; Richard Atwood Glass; Daniel 
Gooch, M. P.; John Pender, M. P., and John Smith. Nearly 
all of these were Directors either of the Telegraph Construc- 
tion Company or formerly of the Gutta-Percha Company. 
The above were followed by several other subscriptions of 
less amounts. To these gentlemen it appears to me that 
enormous credit is due in connection with the commercial 
development and practical realisation of Submarine Tele- 
graphy, as well as concerning its later extensions. 

The idea that it is necessary for anyone to take up the 
cudgels on behalf of the capitalists’ comes somewhat as a 
surprise to me; neither have I noticed any disposition to 
cavil at a recognition of the obligation that submarine tele- 
graphy is undoubtedly due to capital. I should be sorry to 
think it were so; just as we should all, I suppose, be sorry to 
think of capital being indisposed to accord to science an equal 
share in the meed of praise. It will, I presume, be admitted 
that neither could have done without the other. 

Like Mr. Cyrus Field, Sir John Pender was more than a 
capitalist; for, in addition, he was—as we are all, of course, 
able to recognise—a financier of very conspicuous ability, with 
the result known. 

In moving a resolution in favour of a personal memorial to 
a great man, it is somewhat disconcerting to have one's words 
found fault with as being “invidious.” 

Like you, Sir, the speech of Mr. J. C. Lamb recommended 
itself peculiarly to me, as also did much that Mr. Andrews 
gave expression to. I am only sorry to find that, for some 
reason or another, my attempts did not equally meet with 
your esteemed approval. 

With the rest of your remarks, and with most of those 
emanating from Mr. Wilkins, I most cordially agree. 

Like many another connected with telegraph work, it would 
always be a source of pleasure to me to humbly associate 
myself with a personal memorial to Cyrus Field or Sir James 
Anderson (or to any other eminent name connected with the 
commercial aspect of submarine telegraphy) almost as much 
as to the late Sir John Pender, in worthy recognition of their 
service to the cause.— Yours, &c., CHARLES Ввіант. 


November 10th. 


LEGAL INTELLIGENCE. 


— — 


Inrig and Chester (Limited). 

Mr. Justice Vaughan Williams, on Wednesday, heard the petition of 
Alexander Shanks and Son (Limited), for a compulsory order for the wind- 
ing up of Inrig and Chester (Limited), electrical and mechanical engineers, 
Hackney Wick, London, E. The petitioners said they were creditors, and 
the sheriff was in possession for two execution creditors, and the debenture 
holders had put in a receiver. There being no opposition, his Lordship 
made the usual order, and suggested that the sheriff should retire, and 
that that would be without prejudice to the rights of anybody. 


London Health Electrical Institute (Limited). 


Mr. Justice Vaughan Williams, on Wednesday, heard the petition of 
R. O. Hearson (Limited) for a compulsory order for the winding up of this 
Institute. The petitioners stated that the Institute were indebted to 
them for £246. 16s. 4d. principal and interest on bills of exchange. 
The debenture-holders opposed the petition. It was arranged that there 
should be an adjournment for a fortnight, in order that the debenture- 
holders might answer the affidavits filed on behalf of the petitioners, 
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Re Hoylake and West Kirby Gas and Water Company 
(Limited). 

In the Chancery Division, on Saturday, this Company petitioned for the 
confirmation by the Court of a special resolution altering the Company’s 
Articles of Association to enable it to undertake, in addition to ita other 
business of supplying gas and water, the electric lighting of houses and 
streets in the districts of Hoylake and West Kirby. Counsel for the peti- 
tioners (Mr. Lawrence, Q.C., and Mr. T. R. Hughes) stated that both the 
public and the shareholders of the Company wished that the Compan 
should supply electric current in these districta. Mr. Justice Kekewich 
inquired if there was evidence to show that the meeting at which the 
resolution was passed was properly convened, and directed the Liverpool 
District Registrar to look carefully into the matter and to satisfy himself 
that everything was done in the strictest manner to constitute the meeting 
at which the special resolution was passed, although for the present purposes 
he would assume that everything had been done in order. He suggested 
that, as affidavits were going to be filed with regard to the meeting, one 
should be filed ehowing the result of the debts paid, thus leaving only the 
current debts which, for this purpose, might be disregarded. He granted 
the application on the Company undertaking, in the event of their obtain- 
ing parliamentary powers to supply electricity, within three months after- 
wards, to apply to the Board of Trade to sanction the change of name of 
the Company to that of “The Hoylake and West Kirby Gas, Water, and 
Electric Company (Limited)," or some similar name. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New oe 
Price Lists, and similar matter should be sent early in the .] 


SPECIAL NOTIOE—The 1896 (fourteenth annual) edition of 
"THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK 1s NOW READY. The published price of the Directory and Hand- 
book is 7s, 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and circulars and 
full information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 5s., postage 9d.; abroad, 6s. 6d. post free. After publi. 
cation, 7s. 64., by post 8s. 3d., abroad, 9s. post free. 


NEW BOOES AND EDITIONS. 

The following New Books and Editsons oan be obtained of the Booksellers 
or direct from the Publishing Offces, 1, 2 and 8, Salisbury-court, Flect- 
street, London :— 

* MorivE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 12s 64, 
post free; abroad. 138. 6d. 

„THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.— By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. Zhe New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

LABORATORY Nores AND Forms.—With the above title, we have ready 
a set of 40 Elemen and Advanoed Exercises for use in Electrical 
opinen classes, ese have been prepared by Dr. J. A. Fleming 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained prae бв. 6d. nett. The complete set of Twenty 
Elementary and леу. dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12a, nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each. A full 
prospectus sent post free. 

„% ELEcTRIO Morrvr PoWER."—4A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric en to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good pa , and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 1 "SE 


DU ARMATURES AND CoMMUTATOBS."—By Mr. F. MartenWeymoutb. 
is also ready; price 78 6d. (abroad 8s.). Prospectus on application. 

% SUBMARINE CABLE-LAYING AND REPAiRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

“Tur Work or Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

* ELxOrRIO LAMPS AND ELeoTRIO LIdaHrI xd,“ by Prof. J. A. Flemin 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &o. Price 7a. 6d., post 
free. Prospectus post free. 

** ELECTRICAL ENGINEERING FORMUL2,” a pocket-book by Messrs. W 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by post 7s. 9d 
(abroad 8а.). A large paper edition with wide margins can be supplied, 
price 128. 6d., post free 13s. (abroad 13e. 6d.). Prospectus on application, 

„TH Авт or ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

© ARMATURE WINDINGS OF ELECTRIC МАСНІХЕЗ.”—Ву Н. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in bis capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large ito, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. | | 


TENDERS INvrTED. —The Corporation of the City of York requires 
tenders for (A) the supply and erection of complete supply station 
plant; (B) supply, laying, and connecting complete system of 
mains ; (C) supply, erection, and connection of arc lamps ; (D) for 
the running of the whole system for a period of years. Our adver- 
tisement columns contain further particulars, and specifications 
and drawings (prepared by Prof. A. B. W. Kennedy, consulting 
engineer to the Corporation), may be obtained from Mr. William 
Giles, acting Town Clerk, Town Clerk's office, Guildhall, York, to 
whom tenders are to be sent in by Monday, the 30th inst. 


The Corporation of South Shields invite tenders for the 
supply and erection of: (a) steam alternator with vertical triple 
expansion engine and transformers ; (b) rectifier and extension to 
switchboard. Specifications, &c., may be obtained at the Borough 
Electrical Engineer's Office, West Holborn, after the 9th inst., and 
tenders must be sent in to the Town Clerk (Mr. J. Moore Hayton), 
Court Duildings, South Shields, by noon of the 23rd inst. Further 
particulars appear in our advertisement columns. 


— The tenders invited by the Shoreditch (London) 
Vestry for the supply of the best quality insulated wires and 
mains for the interior wiring of consumers’ premises, insulated 
iron pipes, junction boxes, main switches and accessories, must be 
sent to Dr. H. Mansfield Robinson, Shoreditch Town Hall, Old- 
street, E.C., by 4 p.m. on Tuesday next. 


The West Ham tenders for four steam alternators and 
exciters, surface condenser and pumps, station switchboard, &c., 
high and low tension mains, &c., transformers, sub-stations, &c. ; 
instruments, arc lamps, posts, &c., and crane, for the electricity 
supply works, are due in to Mr. Fred. E. Hilleary, the Town Hall, 
West Ham, E., by 4 p.m. of Tuesday, Nov. 24. 

The tenders invited by the Burgh of Ayr for the supply 
and erection of (Section A) boiler house plant, (Section B) engine 


house plant, (Section C) underground work, are due in to Mr. A. G. 
Young, Council Chambers, Ayr, N.B., by Wednesday, Nov. 25. 


The Corporation of Londonderry tenders for the supply 
of carbons for one year from January 1st next have to be sent in 
to Mr. R. N. Chambers, Guildhall, Londonderry, by Dec. 1. 

— ——— The County Borough of Hanley are inviting tenders for 
the Shone System of Sewerage Works, and in connection therewith 
require air compressers—alternative arrangements driven by steam 
and by electric motors—and alternating-current electric motors. 
Particulars may be obtained from the Borough Engineer (Mr. Joseph 
Lobley), Town Hall, Hanley, to whom tenders must be sent by the 
30th inst. 


The Midland Railway Company invite tenders for the 
supply of telegraph instruments, telegraph stay-rods, bolts, &., 
telegraph and signal wire, copper, and brass tubes, screws, nails, 
&c. Tenders to the Secretary of the General Stores Committee, 
Midland Railway, Derby, by the 17th inst. 

The North Eastern Railway Company invite tenders 
for stores, including telegraph apparatus, wires, and line stores, 
signal wire, &c. Tenders to the Secretary, York, by the 23rd inst. 

———— The French Post and Telegraph authorities invite. 
tenders for the supply of 50,000 telegraph pole brackets and 14 
tons of tin solder. "Tenders to the Sous Secrétariat d'Etat des 
Postes et des Télégraphes, 103, Rue de Grenelle, Paris, by the 
26th inst. 

TENDERS ÁCCEPTED.— The Morley Town Council has received 
the following tenders for the supply of plant and machinery, &oc., 
in connection with their electricity supply undertaking. The 
accepted tenders are clearly indicated :— 

Section A. Boiler House Plant.— Two Lancashire Boilers, Stokers, Pumps, 
Economiser and Accessories. 


HOLDSWORTH & Sons J. Fowler & Co., Leeds £1,611 6 6 

(Bradford) (accepted ) £1,499 5 0 Hawksley, Wild & Co. 1,609 0 0 
Moorwood, Sons & Co. 1,944 0 0, Siemens Bros, and Co. 1,606 0 0 
T. Latham and Co. ... 1,915 6 0 Tinkers (Limited)... 1,510 0 0 
J. Schofield and Co... 1,791 2 6|R. Taylor and Sons 1,510 0 0 
G. Fletcher and Co. .. 1,772 11 0 Spurr, Inman and Co.. 1,475 0 0 


Section B. Engine House Plant.—Two Slow-speed Fly-wheel Altcrnators, 
Motor- Alternator and Accumulators. 


ELEcTRIC CONSTRUCTION COMPANY (accepted )* . £5,731 00 
Moorwood, Sons and Co. (Ruston-Proctor engine 7,445 0 0 
Laing, Wharton and Down (Clench engine)... . . 7,949 0 € 
John Fowler and Co. (Fowler engine) ......... . sects ОГЫ 7,101 10 0 
Siemens Bros. and Co. (Pollit and Wigzell engine) ............. 7,051 10 0 
Johnson and Phillips (Robey engine). ОНТ Е 6,510 0 0 
Easton, Anderson and Goolden (Е. А. and G. engine 6,074 0 0 
Brush Company (Douglas and Grant engine) ... 5,864 0 0 


* Electric Construction Company's tender accepted, but engine uestion 
left open for the present. Choice is between Pollit and Wigzell” and 
s Goodfellow " engines. 


Section (, Switchboard and Instruments. 


ELECTRIC CONSTRUCTION James White £319 16 8 
Company (accepted) .. E600 0 0 Hodges and Todd . . . 7-0 19 Ө 
John Fawler and Co. 923 0 0 Evered and Coo . DSD 0 0 


876 0 0 Laing, Wharton and 
31 0 0, Down. ũ 1 —ͤh 


Siemens Bros. and Co.... 
Johnson and Phillips .. 
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Section D. Overhead Travelling Crane. 
BEDFORD ENGINEERING Higginbottom апа Man- 


Company (accepted) ...£250; 0 0 nock ........................ £298 10 0 
Thomas LarmuthandCo. 510 0 0 Brush Co... ... ... . 298 10 0 
Isles, Limited...... ee 341 5 0 Southgate Engin'ring Co. 294 0 0 
Jas. Spencer and Со. ... 320 0 0! Carrick and Ritchie... ... 290 0 0 
Jas. Booth and Bros. ... 312 10 0 J. Hitchen . 263 10 0 
Siemens Bros. and Co.... 803 15 0| Moorwood, Sons and Co. 256 5 0 
John Fowler and Co. ... 299 5 0 

Section E. Und:rground Work.— Cables and Culverts. 
CALLENDER's CABLK & W. T. Glover and Co, 2.096 19 2 

CONSTRUCTION Con- Prescot Co. ............... 1,936 10 19 

PANY ( accepted )...... £1,790 8 S3 Fowler-Waring Cables 
Henley's Works Co. ... 2,270 2 6 Оо, ....................... 1,808 16 6 
Siemens Bros. and Co. 2, 286 19 2 

St et ion Е. Transformers and Switch Gear. 
ELECTRIC CONSTRUCTION Crompton and Co. ...... 1,073 10 0 

Company (accepted) £822 0 0 British Thomson-Hous- 

Siemens Bros. and Co. 1,144 0 0 ton Со. .................. 1,043 15 0 
John Fowler and Co... 1,115 0 O,BrushCo. .......... .. 1,021 4 0 
Laing, Wharton and Johnson and Phillips. 980 0 0 

Den roast 1,035 10 0 Nalder and Hilton ...... 894 0 0 

Sect on C. Arc Lamps and Posts. 
ELECTRIC CONSTRUCTION | Davy Electrical Construc- 

CoMPANY (accepted) .. £324 0 0 tion Company............ 853 0 0 
Johnson and Philips ... 478 18 2 Siemens Bros. and Co.... 343 14 
Crompton and Co.... ..... 395 0 0 Brush Company 318 8 0 
John Fowler and Со. ... 371 15 0 

Secticn H. Meters. 
WESTINGHOUSE ELECTRIC | British Thomson- Houston 

Company (accepted) ... £114 8 9 Company .................. 168 5 0 
Siemens Bros. and Со. ... 123 11 0 | Chamberlain & Hookham 111 19 6 


Total of tenders, £11,131. 2s. 


TENDER ACCEPTED.—The tender of Messrs. Atherton and Dolman 
has been accepted by the Shoreditch Vestry for erecting a sub- 
station in Great Eastern-street, at £893. This was the only tender 
submitted. 


APPOINTMENTS VACANT.—The Public Works Committee of the 
Birmingham Corporation invite applications for the positions of 
electric inspector and assistant electric inspector in the City Sur- 
veyor's department. Particulars of the qualifications which appli- 
cants must possess for these appointments, and the salaries attached 
thereto, will be found set out in our advertisement columns, and 
applications must be sent in to Mr. John Price, City Surveyor, the 
Council House, Birmingham, not later than the 20th inst. 


The Professorship of Pure and Applied Mathematics 
at the University College of North Wales, Bangor, is vacant. 
Applications to the Registrar, Mr. J. E. Lloyd, M.A. 


SALE BY PRIVATE TREATY.— Special attention is called to the 
particulars in our advertisement columns of the sale by private 
treaty of the estate of Paterson and Cooper (in bankruptcy), for 
which Mr. Edward Cecil Moore, trustee, is prepared to receive 
offers for the purchase. The particulars given in the advertisement 
can be amplitied, and all information obtained from the trustee, 3, 
Crosby-square, London, E.C. The tenders must be sent in by 
Nov. 20. 


DEED ОЕ ARRANGEMENT. —George Richard Dix, electric and gas 
lamp manufacturer, 124 and 180, St. John-street-road, Clerkenwell, 
London, E.C., has executed an assignment, with a view to the 
payment of his creditors in full. Mr. J. W. King, 79, Leonard- 
street, Shoreditch, has been appointed trustee. The unsecured 
liabilities amount to £910. 4s., and the assets, after deducting 
secured claims, to £970. 


DivipEND.—A dividend is payable on Dec. 21 at Messrs. Romanes 
and Munro's, 50, Frederick-street, Edinburgh, in the failure of 
William Gray, jun., electrical engineer and ironmonger, lately 
trading as the Scottish Electrical Engineering Company and Gray 
and Son, 52, Frederick-street, Edinburgh. 


DissOLUTION OF PARTNERSHIP. —Messrs. Lawrence Walter Douth- 
waite and Clarence Metcalfe Stead, electrical engineers, 6, South 
Parade, Leeds, have dissolved partnership. Debts by Mr. Stead. 


PERSONAL. —Mr. A. G. Cooper, who recently resigned his position 
as station superintendent of the Sheffield Electric Light and Power 
Company, has, we learn, joined the staff of Messrs. Davy Brothers 
(Limited), the well-known engine builders and boiler makers, of 
the Park Iron Works, Sheffield. Mr. Cooper will especially assist 
the firm in constructing engines for electric lighting and traction 

urposes, the firm's lengthy experience in engine building and 

r. Cooper's experience in central-station work being a guarantee 
that efforts will be made to place upon the market an engine suit- 
able for the important work for which it will be designed. 


' Liquipations.—At an extraordinary general meeting of the 
members of the Phonopore Company (Limited) on the 5th inst., it 
was resolved to wind up the Company voluntarily, and Mr. Charles 
Isaac, 85, Queen Victoria-street, E. G., was appointed liquidator. 

An order has been made by Mr. Justice Vaughan 


Williams for the continuance of the voluntary winding up of Dietz, 
Davis and Co., electrolier manufacturers. 
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Exports ОР ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from November 
4th to November 10th, with the ports of destination :— | 

Argentina—Buenos Ayres, £971 ; La Plata, £246 (telegraph material) ; 
Australasia—Fremantle, £849 (including £722 telegraph material) ; 
Ferth, £29; Sydney, £230; Wellington, £935 (including £493 
telephone apparatus and £249 telegraph material). Burma—Rangoon, 
£12. Ceylon Colombo, £41. Chili—Boca, £209 (telegraph material). 
China—Shanghai, £375. Egypt—Alexandria, £280 (telegraph apparatus). 
Greece—Athens, £45 (telegraph apparatus). Holland — Amsterdam, 
£105; Flushing, £88. Hong Kong, £34. India—Bombay, £409 
(including £19 telephone stores}; Calcutta, £142. Japan — Hiogo, 
£42 (telegraph material); Yokohama, £87. Malta, £10. Siam 
Bangkok, £307. Russia—St. Petersburg, £180 (including £150 telegraph 
material), South Africa—Cape Town, £448; Durban, £1,891; East 
London, £1,121 ; Port Elizabeth, £199 (including £39 telephones and £17 
telegraph material). Spain—Cadiz, £15. Straus Settlements —Singapore, 
£72 (including £12 telephone stores). West Indies —Jamaica, £29 (tele- 
graph apparatus). Total, £8,861. . 

oreigm manufactured Electrical Apparatus and Material.— 
Foreign made goods have been re-exported as follows :— | 

South Africa—Port Elizabeth, £24 (telephone material). West Indies 
Trinidad, £32 (telephone material). Total, £56. | 

TELEGRAPH WIRE Exrorts.—The value of the telegraph wire 
and apparatus exported during the month of October amounted to 
£162,054, compared with only £76,273 in the previous month and 
£39,769 in October, 1895. The value of the exports for the 10 
months ended October amounted to £699,905, against £423,206 
in the corresponding period last year, and EI, 326, 856 in 1894. 

Patent PoLEs.—Mr. John Spencer sends us the annexed sketch 
of his patent joint. By its use lengths of either parallel or taper 
tubes can be coupled up, the inner being hung on the outer one, 
and all shrunk together, making a compact and rigid pole, which, it 
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is claimed, resists the horizontal strain of overhead trolley wires in 
a perfect manner, and does away with the risk of telescoping. 
Poles of any height or diameter can be built upon this principle, 
and the system is applicable to arc lamp posts and telegraph posts, 
as well as for troley-wire poles. 

Janpus Arc Lamrs.— Messrs. W. T. Glover and Co. have 
selected for lighting their new works at Manchester Jandus arcs, 
of which over 00 are to be installed. These lamps have also been 
selected for the street lighting in the Chatham and Rochester dis- 
tricts, the first instalment of 100 lamps being on order. 

** THE AvTOMOTOR."—The second number of the Automotor and 
Horseless Vehicle Journal will be ready on the 17th inst. This is a 
well-illustrated monthly and contains a mass of information for 
those interested in motor car matters. It is obtainable at the 
railway bookstalls, or of the publishers, Messrs. F. King and Co., 
62, St. Martin's-lane, London, W. C. The price is 6d., 7d. ров» 
free; yearly subscription, 78. 

CkILINq Roses —Messrs. Baxendale and Co. forward their latest 
list of ** Beanco” patent H. I.“ ceiling roses, specially adapted 
for use on 200 or 230-volt circuits. In these roses the fuse wire 18 
entirely enclosed. It is lin. long, and so passes the fire insurance 
regulations. This ceiling rose is also supplied on porcelain base, 
with groove shaped to fit on continuous lengths or ends of casing. 

CATALOGUE.—AÀ small illustrated pamphlet has reached us from 
the Royal Electric Company of America. This firm manufacture 
alternating and continuous-current machinery. Judging from the 
illustrations, the plant is designed on distinctly American lines, 
and the main aim seems to have been to secure simplicity and 
solidity of construction, rather than any close conformity to the 
highest scientific principles. The Americans are fond of this sort 
of thing; but, while we English are not careless in regard to mecha- 
nical requirements, we always dearly love a high efficiency, and 
often will sacrifice a good deal to obtain it. Fortunately, there is 
much that engineers on either side of the Atlantic may learn of 
those on the other side. 

Concert..The Entertainment Committee of the Electrical 
Trades’ Union announce a concert to be held at the Clerkenwell 
New Town Hall, London, E.C., on Saturday, the 21st inst., at 
7:30 p.m. 


ASHTON-UPON-MERSEY.—The District Council has decided to 
oppose the project for the construction of an electric tramway from 
Stretford, along the Manchester-road, to Peel Causeway, on the 
ground that tramways on the high road would be distinctly inju- 
rious to the district. " 
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Атк. — The Town Council has received a communication from Mr. 
John Kennedy, of Westminster, relative to the construction of a 

stem of tramways in the burgh. The motive power would be 
electricity. The matter has been referred to a committee. — — The 
works cost of the electricity station for the past month amounted 
to £94. 133. 2d., and the receipt: are estimated to amount to 
£263. 18s. 4d., leaving a balance of £169. 5s, 2d. for interest and 
sinking fund purposes. 

Be.rast.—The long controversy as to the introduction of electric 
traction on the local tramways has at last been settled. At the 
meeting of the City Council on Tuesday the Law and Improvement 
Committees recommended the Council to sanction the adoption of 
electric traction, on condition that the Tramway Company agreed to 
pay the percentage recently offered by them on the gross receipts 
for the residue of the unexpired term of their lease. The advan- 
tages to the city and the company, and the increase in the revenue 
of the company arising from the introduction of electric traction 
would thus be equitably divided. It is probable that the company 
will take immediate steps for и ically equipping their system 
and for doubling portions of the existing lines. The Corporation 
have decided to light the Free Public Library building electrically. 


BETHNAL GREEN (LoNpoN)— The Vestry has decided not to 
sanction the application of the County of London and Brush Pro- 
vincial Company for a Provisional Order for the district. 


BirMINcHAM.—The Market and Fairs Committee have presented 
their report to the City Council on the subject of the electric 
lighting of the new dead meat market. This will be discussed at 
the next meeting of the Council. The report states that it was 
originally intended that experiments should be made for lighting 
the market by incandescent gas lamps, but the Gas Committee 
reported that the buildings did not appear to be suitable for 
experiments of this nature. In the vegetable market it was 
found (the Gas Committee urged) that incandescent gas lighting 
could not be successful, and in the new meat market the 
incandescent gas lamps would be peculiarly liable to damage by 
accident. Recent experiments in lighting lie spaces by incan- 
descent gas lamps had shown that as a matter of economy there was 
no advantage in the employment of these lamps where they were 
subject to strong currents of air. More expensive fittings had to 
be provided, and greater attention was required. On receiving 
this report from the Gas Committee, Messrs, Lea and Thornbery, 
the Corporation's consulting electrical engineers, were instructed to 

repare the necessary plans, &c., under which the s:alls are to be 
lighted with 32 and 50 c.p. incandescent electric lamps. Of the 
former 1,216 and of the latter 57 will be required. For the whole- 
salo slaughter houses and retail slaughter halls 149 32-c.p. and 
27 50-c.p. lamps will be used. Besides a large additional number 
of incandescents it is proposed to employ 12 arcs for lighting the 
open yards and gateways, and these 12 lamps will be suffieient to 
entirely and effectively light the whole of the large area. The 
engineering plant is to be much upon the lines of that of the 
Technical School. In response to invitations for tenders which were 
sent to a limited number of electrical firms selected by the Com- 
mittee, seven were received, and, subject to the approval of the 
Council, the Committee propose accepting the lowest tender, that 
of Messrs. Mavor and Coulson, of Glasgow, for the sum of 
£7,877. 10s. Crossley gas engines will be put down, which 
accounts for £2,605 out of Messrs. Mavor and Coulson’s figure, and 
other charges outside the electrical work bring up the total expen- 
diture for electric lighting to £10,143. 103. The structural work 
in connection with the buildings has been completed, and it is 
expected the market will be ready for occupation between April 
and June next, and that the whole of the buildings which will 
entail an expenditure of about £60,000 (£53,000 of which has 
already been authorised) will be perfected by September next. 


BoL TON. — The School Board propose to introduce the electric 
light into the Central Higher Grade School. 


Bravrorp.—As a result of the recent municipal elections, tho 
Corporation will lose the services of Mr. W. C. Dixon as Chairman 
of the Gas and Electricity Committee. It is probable that the 
Mayor (Mr. Thomas Speight) will be elected to the position. 


BRUSs ELIAS EXHIBTrIoN.—A meeting of the British Commission 
for the Brussels International Exhibition (1897) was held at the 
Chamber of Commerce on the 9th inst. The President (Sir A. K. 
Rollit, M.P.), said the prospects of the Exhibition, on the whole, 
were excellent, and those of the British section might also be 
spoken of in similar terms. Considerable progress had been made, 
&nd they hoped the result would be creditable alike to British 
industry and the Commission. 

Cracton.—The scheme for the improvement and extension of 
the Clacton Pier includes the construction of an electric tramway. 

Corwyx Bar. The District Council are inviting schemes for the 
best method of lighting the district electrically, and have decided 
to offer prizes of £30 and £20 for the two best proposals. 


Country House Ілонтімо. — Меватв. Drake and Gorham have in 
hand the fitting for the electric light of more than 50 country 
houses. The increasing popularity of the electric light in this 
direction is particularly noticeable. 


Croypon.—Mr. G. W. Willcocks, M. I. C. E., held a Local Govern 
ment Board inquiry last week into the application of the Town 
Council for power to borrow £10,000 for electric lighting purposes: 
The application was supported by the Town Clerk (Mr. С. Maw: 
desley, Mr. Alderman Miller (Chairman of the Electric Lighting 
Sub-Committee), and Prof. A. B. W. Kennedy. The Corporation 
has already expended £27,500 on electric lighting, and £5,000 of 
the present loan was made up of extras on the original estimate, 
including £2,665 for arc lighting and £1,250, the cost of the site 
for the generating station. This amount had already been expended 
without the consent of the Board, because the Corporation considered 
the work absolutely essential for the completion of their scheme. 
The remaining £5,000 was the estimated sum required for carrying 
out extensions of the mains within the compulsory area. At present 
the Corporation had 50 applicants (representing 5,089 c.p. lamps) 
on their books, while promises to take over 1,000 additional lam 
had recently been received. Prof. Kennedy gave technical details 
of the proposed extensions, and after a visit to the generating 
station the inquiry closed. 


DupLEv.—At its meeting on Monday the Council passed a formal 
resolution in favour of at once applying for a Provisional Order. 


DuNDEE.—After a lengthy debate the Town Council has resolved 
to promote a bill in the next session of Parliament for the extension 
of the electric lighting area. In the course of the discussion Mr. 
Ballingall referred to the numerous applications for electric 
current by residents outeide the present area, and in regard to the 
electric lighting question they were at least two years behind other 
cities. e appealed to the members of the Council to adopt a pro- 
gressive policy. The accounts of the electricity department for the 
past year showed that there was a credit of about £1,100, and he 
estimated that by the end of the current year they would have 
wiped off their debt. 


ELECTRIC TRACTION IN IRELAND.—Ilt is stated that the Dublin, 
Wicklow and Wexford Railway intend to apply for powers to equip 
and work their Dublin-Kingstown railway electrically. This 
decision is attributed to the fact that the recently-constructed 
electric tramway which runs parallel to and at a short distance 
from the line throughout its entire length, has become a serious 
competitor for the traffic between Dublin and Kingstown. 


Factory LIGHTING IN DusLIN.— Owing to the inability of the 
Corporation to comply with the demand for electric current, 
several important independent installations have recently been 
erected in prominent business establishments in the city. Amongst 
these may be mentioned the installation put in at the premises of 
the Greenmount Spinning Company, Harold’s Cross. Not only is 
the factory lighted electrically throughout, but electric motors 
are employed for driving the whole of the machinery. The con- 
tract was carried out by a local firm, Messrs. C. W. Robinson 
and Co., who are, it is stated, erecting a similar installation at 
the factory of the Drogheda Spinning Co. An independent plant 
has also been erected at the biscuit factory and offices of Messrs. 
W. R. Jacobs and Co. 26 arcs and 116 incandescents of various 
candle-power are employed. In addition the extensive drapery 
establishment of Messrs. M'Birney and Co. is also being fitted up 
for the electric light. 


GREAT YARMOUTH.—A scheme for the construction of a system 
of tramways in this town has been sanctioned by the Town Council. 
It is proposed to employ electricity as the motive power. 


НАМРЗТЕАРр (Lonpon).—On the recommendation of the Lighting 
Committee the Vestry has decided to light High-street, part of 
Heath-street, Rosslyn Hill and Haverstock Hill, by means of 28 
arc lamps, at an estimated cost of £1,625. Atthe end of September 
there were 425 customers on the Committee’s books, compared with 
220 in 1895. The estimated receipts for the September quarter 
amounted to £1,595. lls. 4d., against £754. 104. 10d. in the 
corresponding period last year. 


Hastincs.—The Local Government Board has sanctioned the 
borrowing of £7,560 by the Town Council for electric lighting 
purposes.——The residents in the Front Line have memorialised 
the Corporation to sanction a scheme for the construction of an 
electric tramway in the town. It was stated that visitors strongly 
complained of the noise and vibration caused by the present 
omnibus service. A company has been formed to carry out the 
project (which has been prepared by Mr. Chadwell, of Blackburn) 
as soon as the formal sanction of the Council has been obtained. 


Kincswoop, Bristot.—On the recommendation of the Lighting 
Committee it has been decided to engage an expert to advise the 
Council on the question of the proposed purchse of tho undertaking 
of the local electric light company. А 
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LEÉcTURE.—Prof. J. D. Everett delivered a lecture last week, 
before the Belfast Natural History and Philosophical Society, on 
** Recent Advances in Electricity." The lecture, which was illus- 
trated with numerous diagrams, was enthusiastically received by 
the audience. | 


LIMEHOUSE (Lonpon).—On the recommendation of the Works 
Committee the Board of Works have decided to sanction the appli- 
cation of the County of London and Brush Provincial Company for 
a Provisional Order. 


Lonpon County Councit.—A long discussion took place at 
Tuesday's meeting on the report of the Highways Committee 
regarding a scheme placed before the Committee by Mr. Emden 
for the construction of subways in the leading thoroughfares under 
the Council’s control. Mr. Emden’s scheme involves a large outlay, 
reaching up to nearly £100,000 a mile; but this estimate provides 
for a very elaborate system of subways. Another scheme which 
has been considered by the joint Highways and Parliamentary 
Committees, and regarding which a report was presented at this 
meeting, is a less ambitious one, involving an outlay of about 
£46,000 per mile. The Committee's report, however, is unfavour- 
able to either scheme being proceeded with. The recommendation 
that the reference be discharged was met by an amendment that 
the matter be referred back for further consideration, and this was 
agreed to. Both schemes make provision for the use of the subways 
by electric lighting, telephone, gas, and water companies. 


Macroom (IRELAND). —Last winter Messrs. Baldwin an Co. put 
down an electric lighting plant for lighting their establishment ; 
and as the firm possess some spare plant they have made arrange- 
ments with several other business [ошен in the town to supply 
current, and wiring contracts have already been entrusted to 
Messrs. Handley and Shanks, of Cork. Owing to the primitive 
methods of illumination prevailing in the district it is not surprising 
that there is a general desire by the local tradesmen to obtain a 
supply of current. 


MILE END (Lonpon).—On the recommendation of the Highways 
Committee the Vestry has decided to oppose the application of the 
У of London and Brush Provincial Company for a Provisional 

rder. 


MonLEYv.—At the meeting of the Town Council on Monday to 
consider the reports of the Electric Lighting Committee and of the 
consulting engineer (Mr. R. Hammond) upon the tenders submitted 
for the construction and equipment of the Municipal Electricity 
Supply Works, the Chairman of the Committee congratulated the 
Council upon the fact that the amount of the tenders recom- 
mended for acceptance (£11,131 plus £750 for excavation work 
not included in the specification—total £11,881) was practically 
identical with the estimate laid before the Committee some months 
ago by their consulting engineer. Subject to Mr. Hammond’s 
approval of various details and to any modification he may deem 
necessary, the Committee’s recommendation to accept tenders 
(given elsewhere) was approved. 


PENARTH —An important scheme is being elaborated for the 
construction of a tramway between Cardiff and Penarth, the motive 
power to be electricity. The promoters intend to apply for a Pro- 
visional Order for supplying electric current for lighting purposes 
to Penarth from the generating station. Complaint is made as to 
the insufficiency of the train accommodation between Cardiff and 
Penarth, so that the ten-minute service of cars projected by the 
tramway company will enter into keen competition with the 
railway. 

PROVISIONAL OrnpERS.—The Urban District Councils of Epsom, 
Hoylake and West Kirby, Watford, and Denton, and the Corpora- 
tions of Reigate, Bury St. Edmund’s, andjBrighouse, give the usual 
official notices of intention to apply to the Board of Trade on or 
before Dec. 21 for Provisional Orders for their respective districts. 


Ramssottom (Lancs.).—The District Council has resolved to 
apply for a Provisional Order. The present price of gas in the 
district is 3s. 4d., and dissatisfaction is expressed at the manner in 
which the streets are illuminated. An attempt is to be made to 
formulate a combined electric lighting and dust destructor scheme. 


ROTHERHITHE (LoNDON).—The electric lighting question again 
came up for discussion at the last meeting of the Vestry. The 
General Purposes Committee recommended that formal consent be 
given to the County of London and Brush Provincial Company's 
proposed application for a Provisional Order. The London Electric 
Supply Corporation, who already possess an Order for the district, 
wrote objecting to à second Company being allowed to come in. 
The matter was referred to a Committee. 


SEDGLEY.—Particulars of the proposed scheme for the intro- 
duction of electric traction on the tramways in the South Stafford- 
shire district have been submitted to the District Council. The 
scheme is looked upon with much favour in the district, and it is 
probable that the Council will support it. 


SHoREDITCH (LoNpon).—The Electric Free Wiring Syndicate 
recently submitted to the Vestry a scheme for wiring and fitting 
premises in the district for the electric light on condition that the 
customers whose premises were so wired should pay 1d. per unit 
more for the current supplied, the Vestry to collect this sum on 
behalf of the Syndicate. The Lighting Committee, to whom the 
matter was referred, now report in favour of the scheme in the 
abstract, subject to the further consideration of the terms as to the 
purchase of the fittings after three years. The Vestry Clerk has 
been instructed to prepare an agreement which is to Include a 
clause giving the Vestry the option of purchasing at any time 
after three years, or any consumer after five years, on terms to be 
settled in detail. The wiring isto be done to the satisfaction of the 
Vestry’s engineer, and the arrangement is not to preclude other firms 
of wiring contractors from competing. 

SoUTH ÁFRICA. —À contract has been entered into by the Moodie's 
Gold Mining and Exploration Company with Messrs. Reunert and 
Lenz, of Johannesburg, to put down a three-phase electric trans- 
mission plant at the mines, to have a total output of 500 n.r. All 
the power available when the additional works are completed will, 
it is stated, be at once taken up. 

бостнронкт. — Тһе Town Council has decided to apply to the 
Local Government Board for sanction to borrow a further sum of 
£12,000 for electric light extension purposes. 

St. HELENS. —The Gamble Institute was formally opened by the 
Earl of Derby last week. The building is lighted electrically 
throughout, current being taken from the Corporation mains. 
More than 800 16-c.p. lamps are employed. The wirmg contract 
has been carried out by Messrs. Bennett and Co., Preston, to the 
specification of Mr. E. M. Lacey. The Blackman-Smead system of 
heating and ventilation is employed, the work having been carried 
xdi by the Blackman Ventilating Company, of London and Man- 
chester. 


ST. Pancras (Lonpon).—At the meeting of the Vestry, on Wed- 
nesday, it was decided to light the following streets electrically :— 
Haverstock Hill (to the parish boundary), Fortess-road and High- 
gate-road (as far as Gordon House-road). It was explained that 
the Hampstead Vestry proposed to illuminate with arc lamps that 
portion of Haverstock Hilf within their district, and negotiations 
were pending to mutually light the parts where the parishes ad join. 
The Islington Vestry also intend to light Junction-road, as far as 
the Boston Hotel, by means of arc lamps; and the St. Pancras 
Vestry now propose to extend their mains to this point. Asa 
result of these extensions most of the principal thoroughfares in 
the north of London will be lighted electrically. 

SwANSEA.—MNegotiations are still in progress for the acquisition 
of the Swansea and Mumbles Railway by the Syndicate who pro- 
pose to convert the line into an electrical one. A second offer, 
which has been submitted to the Directors of the Company, has 
been rejected on the ground that the amount offered for goodwill 
was insuflicient. 

TELEGRAMS TO INpra.—The Foreign Affairs Committee of the 
Glasgow Chamber of Commerce has recently considered a proposal 
from the London Chamber of Commerce that a memorial should be 
presented to the Secretary of State for India, ordering the Indian 
Government to give à guarantee to the telegraph companies con- 
cerned against any loss which might be sustained by them in con- 
sequence of suggested reductions in the tariffs. The London 
Chamber of Commerce ask the co-operation of Glasgow in this 
matter. The Glasgow committee recommended that it was a 
matter for arrangement between the traders and the companies, 
and urged the Chamber to take no action in the matter. This 
recommendation was approved. 

THe FIRE ALARM Fienp.—It is gratifying to find our London 
magistrates at last awakened to the necessity for severely punishing 
the semi-drunken louts whose special pleasure it seems to be to 
smash the glass fronts of the electric street fire alarms in the 
metropolis. A fellow named Powell was summoned at Marylebone 
last week on a charge of this character ; and Mr. Curtis Bennett, 
the able magistrate at the Court, notified his intention to make an 
example of Powell, as he considered the offence & most serious 
one. This was followed by a fine of £10, with an alternative of 
two months’ imprisonment. The defendant went to gaol. It is 
to be hoped this sentence will prove a wholesome deterrent. 

Train LianriNo.—Dy command of Her Majesty the London and 
North-Western Railway Company have recently made various 
improvements in the Royal saloon arrangements for the Queen's 
journeys to and from Scotland. Hitherto the carriages have been 
illuminated by means of oil lanterns in the roofs. These, as well 
as Her Majesty’s reading lamps on the saloon table, have now been 
replaced by incandesrent electric lights. Current is supplied from 
а battery of accumulators under the flooring of the Royal saloon. 

TuNsTALL.—The District Council has decided to consent to the 
transfer of the Potteries Extension Tramway Order (1896) from the 
promoters to the British Electric Traction (Pioneer) Company, 
Limited (now the British Electric Traction Company). 
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WALLASEY.—AÀ Local Government Board inquiry was recently 
held into the application of the District Council to borrow £17,000 
to carry out their original electric lighting scheme ; but indications 
point to the fact that considerable extensions will have to be 
effected in order to meet the growing demand for current. The 
subject of these extensions is under the consideration of the Gas 
Committee. 

WaALTON-ON-THAMES. —The Walton-on-Thames Electric Lighting 
Company propose to apply for a Provisional Order for this district. 

WELLs.—Dr. John Hopkinson’s report on the electric lighting 

uestion has been referred to the Lighting Committee for considera- 
tion and report. 


WIMBLEDON. —The District Council has formally resolved to apply 
for a Provisional Order. 

WOLVERHAMPTON.—The report of the Lighting Committee pre- 
sented to the Town Council at its meeting on Monday last was of 
& satisfactory character. For the Michaelmas quarter the supply 
of current for private consumers showed an increase of 55 per 
cent. compared with the same period of 1895. There are at present 
9,563 8 c.p. lamps connected. 

WREXHAM.—The Town Council recently applied to the Urban 
District Council for permission to include the district under its 
control] in the Provisional Order which the Town Council has 
decided to apply for. The District Council has now resolved not to 
sanction the application. 


PATENT RECORD. 


— 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mn. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 
Nors.—The Specifications of Applications for Patents are not open to 
of the complete specification. 
are those of communicators of tnrentions, or 
where complete specification accompanies application an asterisk is sufixed. 
October 14, 1896. 
22,796. 


М. W. SrixkMAN and R. P. Witson. London. Improvements in 
22,820. 


and relating to electrical indicators. 

Н. CaBMoNT,. London. Improved method of constructing, mount- 
ing and arranging the under frame and driving appliances of 
electric and other motor cars, and in means or apparatus for 
reducing vibrations and oscillations, and to facilitate ease of 
action in starting such cars. 

J. H. Rose. London. Improved means or appliances connected 
with electric car lamps. 


October 15, 1896. 
London. Improvements in electric arc lamps for 


22,855. 


22,844, E. KLUPATHY. 
projection. 
22,886. N. Н. BALFOUR and E. W. SMITH. 

electric railways. 
22,893. 


F. J. SarTcHWELL. South Woodford. High voltage electric incan- 
22,926. 


London. Improvements in 


descent lamp. 


R. W. James. London. Improvements in electrical devices and 
in insulating supports for same. (W. White and J. H. Davies, 
South African Republic.) 

. А. F. B. GowEss. London. An improved electrical joint. 

October 16, 1896. 

. W. G. ROTHWELL, Liverpool. Improvements in electropathic and 

other boot and shoe insoles partly applicable to boots and shoes. 

. W. A. Parties. Huddersfield. Improvements in machines for 

covering electric or other wires or cables. 

. J. D. F. ANDREWS. London. Improvements in appliances for the 

intercommunication of telephones. 

23,003. A. J. Bourt. London. Improvements in or relating to cooking 

or similar stoves applicable for the production of steam for use in 

the generation of electricity. (J.'Plantard, L. Rault, and Guillard- 


Dupard. France.) 
October 17, 1896. 


23,040, A. G. ADamson. Glasgow. Improvements in the construction of 
) electrical accumulators and primary cells, 

23,071. J. J. RAwLiNcs and W. R. RawIIN S. London. 
in switches for electric currents.“ 

25,084, W. P. Tompson. Liverpool. An improved cell for controlling 
the direction of flow of electric currents or retarding such flow 
and like purposes. (Leo Grätz. Germany.) | 

23,098. W. S. SrTELTJEs. London. Improvements in writing telegraphs. 

October 19, 1896. 


London. Improved electric lamp advertisement 


Improvements 


23,161. E. A. INGOLD. 
attachment. 
23,178. C. D. ABEL. London. иаа for varying the speed of electro- 


motors. (Berliner nenbau-Actien Gesellschaft vormals L. 
Schwartzkopff, Germany.) 


23,180. C. H. SrEARN. London. Improvements in or connected with 
means or apparatus for producing light by electricity. 

23,184. C. HoEPFNER. London. Improvements in nitrated fabrics for 
electrical and other purposes. 

25,195. H. H. Lake. London. Improvements in machines for weaving 

insulating coverings on electrical conductors, (A. T. Clark, 

United States.)* 

October 20, 1896. 

F. W. DuxLor and J. R. олім. London. 
relating to electric incandescence lamps. 
23,256. A. M. ARMSTRONG. Croydon. Improvements in electric lighting 
for velocipedes, cabs, broughams, omnibuses, tramcars, or any 
other vehicle, and in the method of generating and storing elec- 
trical energy therefor by the utilisation of the motive power of 
the said velocipedes, cabe, broughams, omnibuses, tramcars, or any 

other vehicle. 

25,958. J. E. Preston and C. Simkin. London. Improvements in primary 
electric batteries. 

23,282. P. C. E. CHAMPION. London. Ап improved method of and 

arrangements for illumination by means of incandescent electric 

lamps. 

The BnirisH;TuoMsoN-HovsroN CoMPANY (LIMITED). London. 
Improvements in or relating to trolleys for overhead systems of 
electric traction. (N. C. Bassett, United States.)* 

25,515. J. P. O'DONNELL. London. Improvements in electrical apparatus 
for controlling traffic on single lines of railways, (J. W. W. 
Hopkins, Argentine Republic.)* 

October 21, 1896. 

23,334. J. R. CRaI, Jun. Glasgow. Displaying prices and the like in 
shop windows and other places by electric illumination. 

23,339. P. Parties. Cardiff Phil Phillips's electric mat and cushion. 

23,552. E. W. Lancaster. Worcestershire. Improvements in electric 
sparking apparatus for ignition purposes in oil and gas motors 
and the like. 

23,393. J. Kanpt. London, Improved portable telephone apparatus. 
(The firm of Tópffer and Schüdel. Germany.)* 

23,399. Н. Е.  KrEIiNscHMIDT. London. Improvements in electric 
switches. 


235,242. Improvements in and 


25,291. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 
8d. each. ТРЕМ 


17,745. Lake (HogPFNER), Electrolytic or galvanic processes or cells. 

17,788. CLERK (Lacey, Johnson and Slacke). Electro motors, | 

17,790. CLERK (Lacey, Johnson and Slacke). Electro-magnets and method 
of winding the same. 

17,791. CrLERk (Lacey, Johnson and Slacke). 

18,698. Lorrain (Esmond). Electric railways or electric transport. 

18,699, Lorrain (Esmond). Electric railways or electric transport. 

18,868. Lipsey. Electric velocipedes. 

19,130. CasTLE. Chemical substance and the application thereof to indus- 
tria] purposes, such as rubber, gutta percha, or celluloid 
substitutes, insulations of electrical conductors, coverings fo 
ships’ bottoms, or wall and floor coverings. | 

. BURGHARDT AND Ricas. Process and apparatus for the electrolytic 
production of metallic zinc and metallic copper from zinc ores con- 
taining copper, and oxygen gas as а bye produc*. 

. Davy. Electric arc lampe. 

. FLETCHER, Electrical telltale " or watchman’s recorder. 

. SHREWSBURY, MARSHALL AND DOBELL. Electric batteries. 

. BELFIELD. Block systems for electric railways. 

. NisBETT. Electrical tramway and railway conductors. 

. Woop AND Mayes. Electrical indicating and recording meters. 

. Epuuxps. Means for use with electric cables for diverting the 
current through adjacent cables when.required for repairs or 

' other purposes. 

21,752, CUTHBERT. System of using electric lights and other means of 

illumination. 

HARDNOHAM. (Felten and Guilleaume). Protective coverings for 

the joints of electric cables. 

22,207. KELLNER. Electrodes suitable for electrolytic apparatus. 

22,252. BLACKBURN AND BoypeEN. Direct electric current transformers or 

motor generators. mi 

22,246. TREHARNE. Insulators and insulating conduits or tubing for elec- 

trical purposes. 1855 | 


SCHMIDT AND SCHMIDT. Arc lamps. 
9,048. ToMLINS AND Gurr, Electrical fog signalling apparatus for railways 
10,788. BAGNELL. Electric arc lamps. 
15,013. McKenna (Drysdale). Electrical selectors and answer- backs. 
15,622. LrrrLE. Alternating-current dynamo electric machines. 
17,818. THE British THoMsoN-HousroN Company (Limrrep) (Thompson 
and Armstrong) Dynamo electric machines. 
BACHMANN, VoaT, WEINER, KIRCHENER, and Кома, Incandescence 
body for electrical glow lamps and process of manufacture of 
the said body. 


Dynamos. 


22,028. 


8,151. 


18,628. 
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COMPANIES’ MEETINGS AND REPORTS, 


Western and Brazilian Telegraph Company 
(Limited). 

The thirty-second ordinary general meeting of this Company was held 
yesterday at Winchester House, Old Broad-street, E.C., under the pre- 
sidency of Mr. W. S. Andrews. 

The SECRETARY (Mr. R. M. Cunningham) read the notice convening 
the meeting, and the minutes of the last ordinary general meeting ; and 
the report of the Directors was taken as read. 

The CHAIRMAN : There is very little business for us to-day—simply 
the consideration of the report and the resolutions consequent upon it. 
As usual, I will deal with the receipts first. During the half-year 
ended June last our receipts amounted to £71,082, against £84,956 for 
the corresponding period of the previous year, showing a decrease of 
£13,854. The expenses for the same periods respectively were £37,428, 
compared with £357,891, or a decrease of £463. "There is also in that a 
non-recurrent item for the expenaes of the Buda Pesth Convention of £350. 
Of this total there are 10 items, showing increases, and 12 items giving 
decreases. Under abstract À there are four increases, and one decrease 
under abstract B, and there are two increases and seven decreases under 
ubstract С; but with a difference in the total receipts of only £350, 
I do not tbink you will consider it is worth while for me to 
waste your time by labouring these figures. The outcome of the 
accounts shortly is that we have a balance carried down of £33,653, to which 
we must add £4,952 brought forward from last half-year, making together 
£38,606. Against this sum has to be charged £10,750 for debenture 
interest, £5,000 for debenture redemption, £1,719 for income tax, and 
£5,000 for the reserve; and, these items being deducted. we have left 
£18,136, out of which we are enabled tu recommend a dividend at the rate 
of 2 per cent. per aunum—that is дв. per share—and we shall then have 
left to carry forward £35,530 for the current half year. Well, gentlemen, we 
are glad even to be able to recommend this small dividend, but the 
Directors do feel that this is a very beggarly return for the large capital we 
have invested in Brazil, with the splendid system we are maintaining there, 
and for the almost inestimable services we render to the couutry. Weare 
strongly of opinion that in justice to our shareholders we must continue 
to exert every possible influence and to bring everything to bear that we 
possibly can in order to improve this Company's position, which we do not 
think is what it ought to be. You will remember that at the last general 
meeting I said to the shareholders, 1 think I ought to say that it is 
likely (that is, the half-year) to turn out less favourably than the half. 
year we are dealing with —that is to say, I led you to expect that 
the past half-year would be less favourable than either the corre- 
sponding or the previous half-year. That prediction has unfortunately 
been justified, because there is not alone a decrease in the revenue, 
but we have also to record, for the first tlme, a falling off in 
the words transmitted over the cables. We have hitherto had no de- 
crease of traffic; we have had diminished revenues owing to reductions 
in the tariff and to the low rate of exchange, but the worda actually sent 
have gone on increasing. The reduetions in the tariff we have had pretty 
recently in May, 1895, 95c. to Brazil, and lfr. 40c. to the Plate per word, 
and these reductions were followed in September, 1895, by a further 
70c. per word. Of course, during the last half-year these reductions have 
been in full operation, and they have told all the more severely because 
we have suffered at the tame time from the diminution in the traffic 
which I have already described. Had the traffic gone on increasing 
we should have come out rather better, as we have hitherto done ; but 
the fact seems to me that the continuance—the long continuance 
now—of this very unfavourable exchange has begun to put a strain 
upon business relations in Brazil, and that work consequently is not as 
active as it has been, and I am afraid that we can look for no improvement 
in our own position until the country itself shows signs of improvement. 
No doubt, we must take the rough with the smooth, and it must be 
admitted that lately the rough has unfortunately preponderated. You 
will have gathered from what I have stated that as the causes of our reduced 
prosperity still continue, the current half-year ia likely, as far as we can see 
at present, to be even less encouraging than the figures of the half-year weare 
now dealing with. Unfortunately that isso. Business is unsatisfactory, 
and the exchange has been going lower and lower until it was reported 
that it had reached the record price of 72d. We have thrown our fortunes 
in with Brazil, however, and we must share in the temporary distress 
of the country, as we hope we shall share in its more permanent pros- 
perity. The country is rich, its undeveloped resources are great, and its 
realisable property is, we are given to understand, very large. All these 
things ought to be powerful backings ; and if the position be seized with 
prudence and firmness and some little determination and economy, I take it 
that the second position of Brazil will be a good deal better than the first. 
The organisation of the Government of an immense territory like that is 
not to be achieved in а day. It may appear a very long period in our 
history, but it is a very short period in the history of a country; and I 
think we may look, in view of all’ these things, for a large improvement in 
the existing state of things. It is a long lane that has no turning, and, 
generally speaking, there is a silver lining to every cloud. We think there is 
a little rift, through which we venture to hope a little light is coming, 
and that is in consequence of the steps taken at the Buda Pesth Conference. 
We have not, of course, been alone in suffering from this question of the. 
exchange. Other people have been suffering too, and all of us have been 
getting a little impatient and discontented, and therefore the question 
was thrown upon the table for discussion at Buda Pesth, in order to see what 
could be done, and I am glad to. say that a very important resolution was 
pussed, which I took down verbatim. This resolution prescribed : “ That 


with the object of ensuring the uniformity of tariffs fixed by the Conven- 
tion, those countries of the Union which have not the franc as their 
monetary unit, fix respectively for the collection of their rates an equi- 
valent in their money approaching as nearly as possible the value of the 
franc in gold.” All the States that are subject to the Convention 
will have to work under that rule, and therefore when the new rules 
come into force we hope to see the anomalies which exist in the 
tariffs remedied, and they are grave anomalies. A man at the other end 
pays for his message in depreciated currency as if it represented par, 
and thus he sends his message for a half or a third of the price 
paid by the man at this end. That constitutes at present a de- 
parture from the rules and regulations of the Convention, which says that 
the tariffs are to be the same at both ends. The existing state of things 
might prevent Europe from gaining in the benefit that might accrue with 
an alteration, because with a tariff unartificially diminished as tariffs 
now are, the aggregate of the receipts might admit of a reduction 
if the payments for the messages were the same at both ends. At present 
the man at the other end takes all the reduction. You know how we have 
suffered from this exchange, and how we are still suffering, and therefore 
from thie resolution, which will be brought iuto operation very soon --next 
June—we think that our position ought to undergo considerable ameliora- 
tion and improvement: and should the application of this system be 
coeval with an improvement of matters in Brazil, our position will become 
very satisfactory. At it is it is a gleam of sunshine, and makes us look 
forward with a little more hope. The purchase of our line by the Govern- 
ment hangs fire, as you will remember I ventured to express my opinion 
that it would, because I did not see that in the then financial position of 
the country it could go advan usly into an extensive transaction of 
that kind. The Government still preserves the power to purchase our 
line; and in that respect, therefore, the position remains the same. The 
law for this purpose is kept alive evident'y with the intention of carrying 
it into effect should an opportunity arise. I shall be happy to reply to 
any questions ; but I will now conclude by moving— 

“ That the report and accounts to June 80, 1896, now submitted, be and 
the same are hereby approved and adopted, and that a dividend for the half- 
year, frec оў income-taz, at the rate of £2 per cenl., be and is hereby declared 
payable on November 30th.” 

Mr. C. W. EARLE briefly seconded the inotion. 

Mr. W. GRIFFITH regretted that he had not been in time to hear the 
whole of the Chairman's lucid speech, but he was sorry to hear that there 
was such а bad prospect for them. With ге:егеосе to the question of the 
exchange, would it uot be possible for them to enter into some agreement 
with their competitors by which the charges should be raised wheu the 
exchange was so very low! Both parties would benefit by such an 
arrangement, and there would be no unfair treatment of their customers. 

Mr. EN NIS dissented from Mr. Griffith’s proposal. There was a certain 
amount of traffic which was free from competition, although no doubt there 
were lines that competed at certain points. It seemed to him that the 
Chairman had taken almost a pessimistic view of the position, and he had 
certainly put the very worst of the position before them. He had a better 
view of their prospects tban had been presented to them by the Chairman, 
who, he hoped, might be able next May to make a more pleasant statement 
to them. 

The CHAIRMAN : As regards the question asked by Mr. Griffith it is a 
very reasonable one, We have tried what he recommends, but we cannot 
tell the reasons that militate against an arrangement of the sort. We 
should be very glad to bring to bear something of the kind suggested, 
but there are other motives in other men's minds which you cannot readily 
conceive. With respect to Mr. Ennis’s remarks, we have always made it 
a rule not to conceal anything. I daresay I might have put a little more 
rosy colour in my statement, but that would not have altered the facte, 
because you men of business know wbat the figures are and what this 
balance sheet means. I agree with Mr. Ennis that you may get recupera- 
tion ; indeed, I ventured to say so, but it does not do to prophesy unless 
you know. We must hope for the best and work for the best, as we are 
doing, and I hope that I may be able to speak more cheerfully at our next 
meeting, although I am not over sanguine about it. 

A SHAREHOLDER inquired what effect the proposed alteration in the 
exchange would have on them. 

The CHAIRMAN : It is very difficult to say unless you know precisely 
what the ratio adopted by the Governments may be. Some of them may 
be willing and some may not be willing to bring it up closely so as to toe 
the line. I think our loss amounted last year to something like £30,000 
or £40,000. That is a very considerable sum, and if we get anything like 
this from the increase in the exchange, we shall not have very much to 
complain of. 

The resolution was carried unanimously. 

Mr. GRIFFITH then proposed a vote of thanks to the Chairman and 
Directors, to whom the shareholders were greatly indebted for what they 
had done for the Company in a very difficult time. 

RS COTTON seconded the motion, to which he desired to add the 
staff. ` 

The resolution was carried unanimously. 

The CHAIRMAN : I thank you, gentlemen, for your vote, and if any 
encouragement were needed your kindness would furnish it. I do not, 
however, think that we need any encouragement. We go on and work 
away, and we do not mean to be beaten if we can help it. 

The proceedings then terminated. 


Se A 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed the 18th inst. a special settling day for the £90,009 Four and a- 
Half per Cent. First Mortgage Debenture Stock of the Aluminium Company 
(Limited), and have ordered the same to be quoted in the Official List. 
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West India and Panama Telegraph Company 


(Limited). 


The following report is issued by the Directors of this Company for the 
half-year ended June 30th last, and will be submitted to the thirty-ninth 
ordinary general meeting, to be held at Winchester House, London, E.C., on 
Wednesday next at noon :— 

The amount to credit of revenue is £42,517. 13e. 104., against 
£39,849. 188. 6d. for the corresponding half-year of 1895, and the expenses 
£22,280. 14s. 7d., against £21,848. 19s. 8d., leaving a balance of £20,036 
19s. 3d., which, with £1,325. 11a. 9d. brought forward, makes a total of 
£21,562. 118. Of this sum £1,009 has been placed to reserve, {leaving 
£20, 362. 11s. to be dealt with as follows :— : 

First Preference shares— 
Dividend, 6 months to June 30th, 6s. per share £10,368 18 0 
Second Preference shares— 


Dividend, 6 months to June 30th, 6s. per share 1,400 14 0 

Ordinary shares— 
Is. 6d. per share (free of income-tax)............... 6,624 1 6 
Balance to current half-year's account.... 1,9968 17 6 
£20,562 11 0 


The traffic receipts for the six months show an increase of £2,695. 3e. 8d., 


as compared with the corresponding period, which increase is largely due to 


unusual political and other temporary causes. 


The expenses of repairing cables during the half-year amounted to 
£8,787. 18s. 11d. The se. Grappler” has dealt satisfactorily with all 


cable repairs during the half-year, and the s.s. "Duchess of Marlborough 
is s ill in London ready to be commissioned when required. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


GREAT БТ. BERNARD RAILWAY CONCESSIONARY COMPANY (LIMITED) 
This Company was registered on Nov. 3, with & capital of £5,000, in £10 
shares, to obtain concessions for the construction and working of a railway 
over the pass of Great St. Bernard from Aosta (Italy) to Martigny (Swit- 
zerland), to supply and work the same by means of electio locomotives on 
Fell's patent centre rail system, and to undertake the supply and main- 
tenance of electric or steam locomotives, electric plant, &e. The sub- 
scribers, with one share each, are: John B. Fell, civil engineer; E. C. 
Thompson, R. P. Hirst, civil engineer ; D. S. Derry, G. N. Fell, civil engi- 
neer ; C. F. Lancaster, and G. R. Bayliss, civil engineer. The first Directors 
are John B. Fell, Robert Blackie and Richard P. Hirst. 


ISLB OP THANET LIGHT RAILWAYS (ELECTRIC) COMPANY (LIMITBD). 
This Company was registered on Nov. 5, with a capital of £1,000, in £10 
shares, to promote and obtain the necessary authority to make and maintain 
. or tramways in Kent or elsewhere, to equip and work the same by 
animal or by electrical or other mechanical power, and to carry on busi- 
ness as а tramway, omnibus, rail way, and electric company. The sub- 
scribers, with one share each, аге: Wm. M. Murphy, C. E., Dublin; Wm. 
Anderson, secretary and er of Dublin United Tramways Company; 
J. W. Lombard, F. W. Brady, J. J. O' Conner, E. Lazarus, Chairman British 
Thomson Houston Company (Limited); G. Richardson, and J. B. Glenn. 


PHENIX ACCUMULATOR SYNDICATE (LIMITED).—This Company was 
registered on Nov. 6, with a capital of £2,500, in £1 shares, to carry on the 
business of electrical and mechanical engineers, manufacturers of and dealers 
in electric, magnetic, telegrapic, telephonic and other appliances and appa- 
ratus, and of steam, hydraulic, pneumatic and other engines, and to carry 
on the business of an electric motor, light and power company. The sub- 
scribers, with one share each, are: W. Jordan, Н. C. Newman, H. W. 
Jordan, G. C. Hayward, A. E. Jordan, F. Shields and W. T. Jones. 


TRAFFIC SYNDICATE (LIMITED).—This Company was registered on 
Nov. 4, with a capital of £10,000, in £1 shares, to promote and further the 
interests of the movement having for its object the placing electrically or 
mechanically propelled cabs and vehicles on the common roads and streets, 
and to carry on the business of electricians, mechanical engineers, wire 
drawers, tube makers, &c. The first subscribers, with one share each, are : 
T. G. Norris, J. P. Eldridge, J. C. Bullen, G. H. Sanderson, W. J. Winkley, 
A. Mackay, and P. Horrath. 


ALUMINIUM COMPANY (LIMITED).—The annual return of this Com- 
pany to Aug. 21 has been ffiled. The whole nominal capital of £80,000, 
divided into 60,000 “ А” and 20,000 “ В” shares of £1 each, has been 
taken up, and the latter have been issued as fully paid. The full amount 
has been called and paid on the A shares. 

AURORA ELECTRIC LIGHTING AND DISTRIBUTION COMPANY 
(LIMITED).—The annual return to Oct. 14 has been filed. Out of a 
nominal capital of £25,000, in £1 shares, 5,935 shares have been taken up ; 
5,000 of these are considered as fully paid, and the full amount has been 
called and paid on the remaining 935 shares. 

AUTOMATIC ELECTRIC RAILWAY SIGNAL COMPANY (LIMITED).—The 
annual return to Oct. 9 has been filed. The nominal capital is £10,000, 
in £1 shares, and 5,940 have been taken up; 4,300 of these have been 
issued as fully paid. The full amount has been called and paid on the 
remainder, A sum of £7. 10s. has been paid on the 15 forfeited shares. 

G. E. BELLISS AND CO. (LIMITED'.—The annual return to Sept. 9 has 
been filed. The nominal capital is £150,000, divided into 5,000 Preference 
and 10,000 Ordinary shares of £10 each ; 4,10€ of the former and 6,270 of 
the latter have been taken up, and 4,098 of the Preference are considered 
as fully paid. The full amount has been called and paid on the remaining 
Preference, and £5 per sbare on the Ordinary. 


GENERAL ELECTRIC TRAMWAYS COMPANY (LIMITED). — The annual 
return to Oct. 8 has been filed. 15,000 shares have been taken up out of 
& capital of £50,000, in £1 shares, and the full amount has been called 
and paid. 

HALIFAX AND BERMUDAS CABLE COMPANY (LIMITED). —The annual 
return to Oct. 2 has been filed. The whole nominal capital of £50,000, in 
£5 shares, has been taken up and issued as fully paid. 


— 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver 
29144. ра oz. (Nov. 12th). Consols (22 per cent.) 110—1104 for money, 
110}—110§ for account; 4 per cent. 1053—1C6} (Nov. 12th). Stock 
Exchange Settling Days: nsols, Dec. lst ; Stocks and Shares Con- 
tinuation Day, Nov. 24th ; Ticket Day, Nov. 25th; Pay Day, Nov. 26th ; 
Mining Share Carry-over Day, Nov. 23rd. 

BRITISH ELECTRIC TRACTION COMPANY (LIMITED).—As was inti- 
mated by the Chairman at the meeting of the British Electric Traction 
(Pioneer) Company last week (which was fully reported in our last issue), 
the prospectus is published of the newly-formed British Electric Traction 
Company (Limited), which has a share capital of £600,000, in 30,000 Six 
per Cent. Cumulative Preference and 30,000 Ordinary shares of £10 each. 
Subscriptions are now invited by the Electric and General Investment 
Company, of 1 and 2, Great Winchester-street, for the 50,000 Ordinary 
shares of £10 each at par, payable 10s. on application, £2 on allotment, 
and £2, 10s. ou Dec. 15, 1896, Feb. 15, 1897, and April 15, 1897. The 
Directors include Sir Charles Rivers Wilson, G.C.M.G., C.B. ; the Earl of 
Suffolk and Berkshire, the Hon. Sir C. W. Fremantle, K. C. B.; Mr. J. S. 
Raworth, M. Inst. C. E.; and Mr. Emile Garcke, M.Inst.E.E. Mr. Sydney 
Morse is solicitor to the Company, and the secretary is Mr. J. Vincent 
Kitchener. Our readers are fully aware of the lines upon which the busi- 
ness of the newly-formed Company will be carried on ; and the prospects 
of the Company in its future work were fully set out in the report of the 
Chairman’s remarks at the meeting referred to. The prospectus discusses 
the advantages of electric traction, and the outlook in this country, especially 
in view of the passing of the Light Railways Act. The assets and interests 
acquired by the new concern include a number of Provisional Orders 
actually granted and confirmed by Parliament, and contracts and arrange- 
ments for licences, the latter including the Company's use of a contact 
system of electric traction under the patents of Mr. F. C. Esmond, and im- 
provements therein patented by the Pioneer Company and its engineer (Mr. 
J. S. Raworth). Mr. Garcke acts as Managing Director for a period of 
three years. Prospectuses and forms of application can be obtained at the 
bankers, Parr’s Bank (Limited), Bartholomew-lane, London ; the brokers, 
Messrs. Foster and Braithwaite, 27, Austin Friars, E. C., of the Electric and 
General Investment Company, and at the offices of the new Company, 
1 and 2, Great Winchester-street, E.C. The prospectus is fully set out on 
another page. The list of subscriptions is now open, and will close this day 
(Friday) for both town and country. 

CHICAGO EDISON COMPANY.—Letters of allotment for the issue of 
$1,200,000 First Mortgage Five per Cent. Thirty-Year Gold Bonds of this 
Company have, we learn, been posted. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Nov. 8 were £1,036, 
against £1,009 in the corresponding week of 1895, an increase of £27. The 
total receipts for the half-year amount to £17,747, against £16,658 for the 
corresponding period of 1895, an increase of £1.089. 

ELMORE’S WIRE MANUFACTURING COMPANY (LIMITED). — Mr. J. 
Kavanagh, of Lexden-road, Colchester, a holder of 553 shares" in the 
above Company, who considers that its present unsatisfactory condition 
calls for some action on the part of the shareholders, invites those who 
may feel disposed to trust their intereat in his hands to communicate with 
him with a view to joint action at the forthcoming meeting of shareholders. 

GREAT NORTHERN TELEGRAPH COMPANY.—The traffic returns of 
this Company in October, 1896, were £25,600, and the total of the returns 
from Jan. 1 to Oct. 31 £237,600, against £234,600 and £261,600 in the 
corresponding months of 1854 and 1895 respectively. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 8th inst. amounted to £1,065. The 
amount for the corresponding week last year was 51,065. Increase, £2. 

“ SIEMENS " ELEKTRISCHE BETRIEBE.—This is the title of a Company 
which has been formed in Berlin, with a capital of £100,000, to carry on all 
kinds of electrical business, particularly the acquisition of concessions for 
the erection of central stations for light and power trausmission, the 
acquisition and utillisation of water power to work such stations, the buy- 
ing of existing railways, and the acquisition of concessions for new railways 
and tramways and equipping same electrically, also taking share in or 
capitalising similar businesses, and buying, selling and dealing in shares in 
electricity and tramway companies. The founders are the well-known firm 
of Siemens and Halske and the Basle Electrical Company. | 

THE UNITED ELECTRIC WIRE AND TELEGRAPH WORKS (LIMITED).— 
We are informed that on Oct. 29 the Directors of this Company decided to 
make a further issue of Ordinary shares of £1 each, to be used as working 
capital, pursuant to a resolution passed at a recent meeting of shareholders. 
These shares are to be issued at par, and to rank for dividend with the 
existing ordinary share capital. Customers and others having direct 
interest in the Company are to have preference allotment. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the 'week ended Nov. 6, after deducting 
17 per cent. of the gross receipta payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,630. 
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COMPANIES? 


NAMB. 


TELEGRAPHS 


— нняа на „% „% % % „„ 


Anglo-American 


Do. 
N Меге ͤ K 


*African Direct Teleg. 4% Deb, (Reg. & Bearer) .. 
Amazon Telegraph (fally paid) 
Brazilian Submarine ннен: 
* Do. брег Cent. Bonds (2nd Series, 1906) .... 
Commercial Cable Capital Stock 
Cuba Sabbatino 


rere ee „% ee „% „% pete o we 


Do. “ay Debentures of £50 each ....... 
Direct United States Cable, 1877 ...... 
Eastern .... А 


ро. 6 рег Cent. Preference ........ iz 
с ро. 4 per Cent. Mort. Debenture Stock "xd 
Do. 5 рег Cent. Debentures, 1809 


Eastern Extension .......... 
Do. ri o Cent. Dabenture Stock 


* -— meee otn 


* Do. c. (Austin. Gov. Sub.)Debs. 1000 
Eastern andi S. African 5 p. Cent. Мог. Deb.,1900.. 
Do. 4% Mo Debentures, 1909 (тері). 


* Do. -4% Mauritius Sub. Debs. (regd.) .xd 
Globe Telegraph and Trust —— 9220 arcs 
Do 6 per Cent. Preference 
Great Northern....... e eee 
Do. брег Cent. Debentures, 1883 issue.. — 
1 ... 2*⁵õ4“ 45555 3„5„„3„„ 0600 
London Platino- Brazilian 


A 


. Oper Cent. Debentures . 
0 European TeL 47 Guar. Doba. iod" 1942 - 
r's „„ „ 

*3ubmarine Cables Trust ó per Cent. ` 
West African Telegraph . casas osm m os 
* Do. 5 per Cent. Debentures (red.) 

West Coast of America .......... 
8 per Cent. Debentures, 1902 


eee ee ee ee X 


„ ee ee „„ 


LLL „„ „„ „„ „„ 


„„ „„ 


West India and Panama 
Do. 6 per Cent 1st Preference ..... idtm биче 
У — per a s — sy 82 
per Cent. Debentures, r * 
Western and Brazilla n ki 
5 per Cent. Cumulative Preferred .. vaccum 
Deferred Ordinary 
е: Da 6 Cent. Debs., Series “ A w i910 . 


6% Mort. Debs., Series B" 1910 .... — .. 
* Western Union 7% 1st Mort. qo Bonds xd 
* Do. 6 per Cent. Sterling Bonds (red.) 


TELEPHONES. 
Chili Telephone (fully pad) 
Consolidated Telephone Const. & Mannfactaring - 
чани Telephone and Electric (fully MM: xd 
ation 


— AI *"--— 


Do. : r Cent. Cumulative lat Pref. Pesca pe 

Do. Cumulative 2nd Pref. (fally paid).. 

n Non-Cumulative 3rd Pref. ......... 
е Da UU Stock, 3412 (red.) ....—...... 


United River Plate ...... oa 
* ро. брег Cent. Debenture Stock (red.) .. —— 


ELECTRICITY SUPPLY COMPANIES. 
Birmingham Electric Supply (fully paid) 
Do. (£4 paid 


City of London Electric Ligh (fully paid) PR 
DA 05 Cumulative Pref. ( rg pes еә quale 
Debenture Stock (red.) А 

lere Zupp Co. for 8p ain PS 


Charing Cross & Strand Electricity Supply Corp. .. 
Do. брег Cent. Debentures, 1900 
County of London & Brush Prov. Ord. (fully paid ^ 
Do. Pref. (fully paid) ...... 
Kensington & ie оао е Еі Light (fully paid 
Ken n n e t y pa ). 
Do. Ist Pref. Cumulative (fully paid)...... 
London Electric Suppl 
XE d Dan 
е Do. De 


„„ „„ „„ „„ 


ee %%% %%% „„ + + ө шш ш =» 


St. James and Pall Mall - Seesen 
Do. 7 per Cent. Preference.................. 
Westminster Electric Supply (tally paid) .- ОР 


ELECTRIC MANUFACTURING, &o., FEN 


Brush Electrical Engineering .. hn 
m 6 per Cent. Pref. Non- ‘Cumulative Хаф 
44 per Cent. Debentures................ 


без and Co., 7 per Cent. Cumulative Pref . 
Edison ant Swan United („A“ Swan) (£3 paid) 
Do. 44% Mortgage Debenture Stock .... 
Electric and General Invest. Ordinary (£1 paid) .. 
Blectric Construction 
Do. 7 per Cent. Cumulative Pref. .......... 
Elmore's Patent Copper Depositing e.s.. == =... 
Fowler-Waring Cables (fully paid) .......... 
India Rubber, Gutta Percha, &c., W 
* Do. 4 per Cent. Debentures ... * 
Manchester Edison-Swan A " (£1 103, paid) 
Telegraph Construction and Maintenance 
* Do. брег Cent. Bonds — — one's 
W. T. Henley's Telegraph Works Ordinary........ 
Do. 7 per Cent, Preference ...... waves 
Do. 44% Mortgaze Debentare Stock. ee 


RAILWAYS AND TRAMWAYS. 
V ane South London Railway Con. Ordy. — ss.. 
2 2 arrange xit oro 00 3 ESSE, 
0 


T : * tual Debenture 
verpoo — 
Do. 48 ce 
Do. 4% Debenture 


way н н ee oon 


ELLE EN —— — т = + 


SHARE LIST. 
Price 


PREVIOUS 


WEEK'S PRICE 
NOVEMBER 4, 


Wednesday, 
November 11. 


RATE PER 
CENT. 
YIELDED. 


| & в. d. 
51 51 53 55 | 418 6 
96 97 98 97} 510 6 
9} 10 10 lit = 
100 104 100 104 817 8 
ti 9 8 9 P 
14 15 14 15 4 11 10 
112 116 113 117 6:6 7 
145 150 157 161 4 611 
11 19e n 12} 6 80 
18 1) 18 19 6:9: T 
3 Н: 34 0 4 811 
10 10 10 10 411 6 
107% 1107 107» 1107 429 
9} 9j 9} ? 5 0 0 
17} 17} 17 17 813 8 
185 19; 18 19} 8 1 6 
128 181 126 129 | ie A 
104 107 105 108 413 8 
174 17 Vi 171 8 18 11 
130 183 129 182 Tou 
100 104 100 104 IIT A 
101 105 101 105 410 7 
106 109 106 109 8 18 11 
108% 1117 108% 1117 812 1 
101 111 11 114 4 6 0 
71 171 171 171 810 5 
21 25 94 25 4 0 0 
104 107 104 107 4 13 11 
53 56 ЁЗ 55 4 10 11 
109 112 109 112 5 710 
108 111 108 111 812 9 
7 8 7 8 5 0 0 
130 141 139 143 4 311 
5 6 5 6 коо 
103 106 103 106 415 8 
+: ц P © 
93 103 97 192 8 0 6 
1 1 1§ JÉ x 
11 19 11# 1:4 A о | 
94 10 9} 10} 519 1 
108 „111 108 111 4 11 4 
71 81 7 81 5 9 1 
6 7 6 7 511 1 
1 21 11 21 Sd 
103 107 103 107 518 2 
108 107 103 107 618 2 
107 112 107 112 66 0 
100 106 170 106 615 6 
81 3} 8} 3} 5 6 8 
vs ў, ve t NT 
th IL i i 7 0 6 
74 78 7 78 814 7 
17 19 17 19 8 3 2 
17 19 17 19 38 7 
61 7 6} 7 3 11 6 
106 109 105 108 8 6 7 
8} 31 8} 3} 5 6 8 
101 106 101 108 415 8 
91 8} 9 
8 1% 7 an 
16 17 16 17 218 10 
17 18 17 18 8 6 8 
180 185 130 136 3 14 11 
9) 10 9) 10 215 0 
8 9} 8} 9 $6 
13 14} 131 14 44 3 
1 1} 3 ц vs 
13 11 13 14 M S | 
121 121 121 124 813 0 
13 12 10) 11} 75 
lj 1g ly, UO T 
13 13 19 13 2 0 
10 11 10 11 8 6 8 
10) 113 10} 1 1 
1 1 1 14 " 

1 1 1 14 E 
110 113 110 113 409 
2 a 2 2} ali 

1j 2 1} 2i 613 4 
103 106 103 10€ 1: 4.8. 3 
1} 1} lj 1 $17 3 
24 8 24 8 413 4 
4 1 1 ї - 
21 22 21 22 | 410 1 
105 128 105 108 3 14 1 
1 i і a .. 
39 41 89 - 15.9 
104 107 101 107 | 414 9 
17 18 17 18 4 811 
18) 19 18} 19% 8 11 10 
1.0 115 169 114 3 19 8 
50 52 50 52 | 217 6 
15 154 15 195° S :8.*7 
135 137 135 187 | 918 5 
13] 15 133 133 2 5 0 
16} 17 164 178 | 217 9 
1123 1144 1125 1144 8 910 


DIVIDEND Doe. 


Jan., Apr., July, Oct. 


n n 
January and July .. 


Mar., J une, Oct., Dec. 
June and December 
April and October. 
February and August 


April and October .. 


Jan., Apr., July, Oct. 


"n 1" 
May and November 
February & August 
Jan., Apr., July, Oct. 
February & August 
January and July . 


" n 
February & Angust 
May and November 


Jan., Apr., July, Oct. 


J an., April, and J uly 
March & September 
May and November 


March & September 
April and October 


LE] L] 
January and J aly . 
March & September 
January and July .. 
June and December 


May and "November 


June ‘and December 
May and November 


February & August 


May and November 
March & September 


May and November 
Aprli and October... 
Juue and December 
"n n 
"n "n 


January and July. 
July 
J anuary and J uly .. 


February & August 
January and July.. 
June aud December 
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January and July. 


June and December 


March & September 
January and Julv . 
February & August 
January and July .. 


September 


- 


February & August 
March & September 


March and July. 
January and Julv 
March & September 


February & August 


January and July .. 
May and N ovember 


January and July — 


In calculating he yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE. 


TESTIMONIAL. 
WINDERMERE ELECTRICITY WORKS. 
To the Secretary, 22nd October, 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
DEAR Sir, | 
In reply to your enquiry respecting the Universal Engine of 
165 horse-power which you supplied to us in July last, we have ple: asure 


in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 

It runs quite silently, and, as it requires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 7 
(Signed) К. Н. FELL Ax D Sons, Bm b: 
Limitdl. Лл 


FREDERIC Fowkrs, 
Managing Director. 


THE BRUSH ELECTRICAL ENGIN EERIN G co. L2: 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


- LE ~ ELECTRIG LICHT ~ - 
Pillars, Brackets, and Wiveetlays 


IN CAST IRON FOR UNDERGROUND WIRES. 


ILLUSTRATED CIRCU LAR, also SPECIAL DRAWINGS and PRICES, on APPLICATI ON. 


See our Sixth Edition Catalogue for 
e" „„ ORNAMENTAL CAST-IRON „ 
> LAMPS. 


~ ACCUMULATORS. « 


—————— 9 4«P 9-4 9-4 9-4 9 4p ee ae he be 4p. 944p ee 


IMPROVED MACHINERY for the MANUFACTURE 


OF ALL KINDS OF 


Lead Plates for Secondary Batteries 


JOHN WILSON & SON, woas JOHNSTONE, SCOTLAND. 
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THE EASTERN TELEGRAPH COMPANY’S SYSTEM AND ITS GENERAL 
CONNECTIONS. 
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IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND ARICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to T RAN Gibraltar, Malta, Egypt,Aden, 

and India 

By DIRECT DUPLIOATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South-America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. — C 

Telegrams should be sent from the Company's Stations — 


LONDON— II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Oanea, Bitia, 
Rhodes, Trieste, Corfu, Zante, Patras, V rer Santa Maura, Tinos, Andros, Zea, and 
. ац the Greek Islands 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all * | 
Main Sections. 4 


мше VIA НА S THRIN?” UU rine 


Books of Forms and Tariffs forwarded pogt free on application at the Company's Chief Offices as above, or at 
37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES.. E 
Winchoster House, 50, Old Broad Street, EJ CO. By. Order, . GEORGE DRAPER, Secretary ~| 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECTED WITH 
INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, CHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. mE 
The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 
essages are accepted ab the Company's О 
LONDON: 18, old Broad Street, E. O., 6 — 8, Lime Street Square, and 
10 and 11, Mincing Lane, EB. O. 
LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. | 
Where receipts are given gratis for the shat arges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout. ə Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd. 27, Cannon St, E. o. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. реле АТ ANY TIME. For SHIPS, ST намоа, YAON TO ee dnte cane LAMP TOSTE (Sas and Electric) 
т ALL PURPOGES where а hard and washable surface is essential. Has of rough w 
THE 5 PAINT resists the action of acids and alkalies. Invaluable for Iron f. e Beckie, p Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ас, 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION . damp Wals: - 
Makes Bricks, Porous Stone, Cement, &о., weatherproof. It was applied to OLEOPATRA'S — IN MAY, 1879, Y atten i eleven years 
exposure to the trying climate of London, Mr. Dixon, С.Е. (who brought the Obelisk to London), desc Times, May 28th, 1890. 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at t each of the EXNIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1864, and 1885. Telegraphic Address: '' WBATHERPROOF LONDON." 


Duncan Wallet and Co., 


8 
EXPORT PROVISION MERCHANTS, 
E P P S Shippers of Wines, Spirits, Teas, Coffees, &a, in Bond, 
GRATEFUL—COMFORTING. 114, FENCHU CH STREET, LONDON, E. G. 
Arrangements made for supply of Telegraph Stations & Cable Steamersabroad. 


Special 

Provisions and Bonded Stores to the CABLE STEAMERS 
1 шч pp VARIOUS STATIONS of the BASTERN, BASTERN 
AND 8OUTH RIU N, ‘an BASTERN EXTENSION, AUSTRALASIA, AND 
CHINA TELBGRAP Sarnen and are prepared," to execute orders op specially 


favourable terms on shortest noti Telephone No. 502 Avenue 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, RATIONAL 
LINE, STAR NAVIGATION C0., Messrs, GEORGE THOMPSON & CO., Lesers. LAMPORT & HOLT, Messrs, MILBURN * CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM BAYIGATIOR CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "i" GARFORD ST., LONDON, Е. 


TELEGRAPHIC ADDRESS | " KIRKALDY LONDON, 


: OLEOPATRA'S NEEDLE. - 
'"iHvWN 30 vu 


xxxvi. THE ELECTRICIAN, NOVEMBER 18, 1896. 


! BYROTSE F Ук | 
Si 
' MUTEMA Оныт Ys R. P P zo Mat hds K Shirwa 
s 8 а 755 


i 
| AMB UA 7 
| LOOUNTRY " “ж 
» со M tet Jh 7 
— N Obe р | d TT. y, 
| N 2 » E" 2 2 " Dll 
— quii an 
| . r 
| BUSHMEN ©. Land о TRY Fort Charter N 
' А it Nite \ Lakes ND * 
| 25 ATABE E( LÁ ` аге 
| M £z MS bo Beira 
| — S Dulaway9 Victoria Bof ala d^. "ungue 


Ngaml 
) 


Bt M mbros: DAM GAZA | 
| өг Rope Bight AMARA LA ND K E MAS t Tull | 


= j ТАТІ DISTRICT 
| p , u^ Umab Desert fj BAMANGWATO J fa Ò — і 
1: LAND mpopo А C Бал Sebastian 
F * КАША НАА | T 
| A үе r d. Lady Greg 
* Eérateli o 
t DESERT Pe ША, Ty $ hambane 
| t- ~ \ Nyistroome phat, 
5 | А F)\R I GA, = 
\ LJ 2 Lydenburg 
> — RR e Pre oria —— inhambure ` 
Lr ohahn зто ee bertene Lar 75 „ =< 
BRITISH E P А 
= Po Che stroome $ 
: 4 % 
МА iura 5 | 
\ Q 
| ma 
| 3 


AU 


^ 
$ 
áo Carnarvon 
Е 
T Se East Londen ` 
— » 


7 | ee ————— C — 


\ Ladysmi ‘th 
» care TONER Саед y M aeu, Bathurst | 
a = — ~ 


THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY . 
THE AFRICAN DIRECT TELEGRAPH COMPANY, burro, эх 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


—————— 0999900090999 9 -————————————— 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH APRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM, ' 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). : ВІЅЅАО. CONAKRY. 
SIERRA LEONE. BOLAMA, GRAND BASSAM. ) 
f KOTONOU (Porto Novo 
ape N GABOON. 
" | 8. THOME. WHYDAH. 
арене 1 GERMAN 
BONNY. . BENGUELLA., —— 
CAPE COAST CASTLE. OSS AUE DES. CAMEROONS. 
Books of Forms, Tariffe/and all Information сап be obtained - at the Company's Head Offices, Winchester House, 50, Old Broad Street, Е.С. 
; By order, 
H. E. PLANK, Secretary, | “GEORGE DRAPER, Secretury, J. CAMBROOK, Secretary, 
Азвіслн Dinzot TELEGRAPH Oompany; EASTERN AND, о AFRICAN TELEGRAPH West Argican TELEGHAPH COMPANY. 
MPANT. 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN & BRAZILIAN TELEGRAPH CO., Ln. 


"I above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuoo, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Оо, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


s. а. з. d, 

Madeira = .. .. .. we „ „ 1 2 Argentine Republic—All Stations...  ..  .. — 4 6 

Оаре Verde Islands— ig n ix a m =, : : Paraguay—All Stations 8 dn es SN — 4 6 
99 99 0 о > eee эое eee 

Brasil—Pernambuco .. .. .. 83 8 Bolivia—All Stations .. ... .. .. = . 6 9 

" All other Stations - T" oe „ 4 6| Ohili—All Stations те ie s ЫК шы — 6 2 

Uruguay All Stationnss — 4 6 Perun—All Stations а ‚эш с o4 ш CE B. 58 


000000 


Taciff-Cards, Books of Forms, and ali information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
Bnazunan Susmasine TmLzcmaPH Oo., Wixcussten House, Огр Broan Бтвккт. 
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ә “COMMERCIAL.” 


spi THE LEADING ATLANTIC CABLE COMPANY. 
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THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all Important places In CANADA, from 
the Atiantio to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 
“Via COMMERCIAL." inaction ta not charged Tor; or use the Company's own forms, beating Iis GLOBE trade mark, Уа COMMERCIAL," тев 
THIS COMPANY’S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


GENERAL ОРЛОВ, LONDON, 
BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, Б.б. 
FREDERICK WARD, MANAGER IN ENGLAND. 


CONNECTIONS. 


. HEAD OrFIOR: 258, BROADWAY, NEW YORE, U.S.A. 
J. W. MACKAY, PRESIDERT. 
аво. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.8.A. 
THOS. T. ECKERT, Prestaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direst. Beth Cables are duplered, 


The LAND-LINE SYSTEM of the Company in AMERICA ре 740,000 MILES of 
WIRE, and 1,000 TELEGRAPH OFFICES 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTH AMERIOA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 


То ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to 611 places in the Western Hemisphere 
they should be marked 


“Via Western Union." (Tu "gi; wibe намаа 


te Одом Brisa ae’. 252, GRESHAM HOUSE, CLD BROAD STREET, LONDON, E. o. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE LONDON, W.O. | 1, PANMURB :TREBT, DUNDEE 

1, ROYAL BXOHANGB, LONDON, Е.С. Аб, BXCHANQR BUILDINGS L. 106, 2BORGH STRENT, EDINBURGH, 

1 ‚„ТЕнснокон 8 ONDON, B.C. BALDWIN ST., BRISTOL. | BXCHANGE BUILDINGS, : _ 

EFFINGHAM HOUSE, ARUNDEL ВТ. STRAND, | $9, GORDON STREET, GLASGOW. 7, ROYAL RXOHANQR, BANK ВТ. MANCHESTER; 
LONDON, w. d, 10, FORSTER SQUARB, BRADFORD, 1 SIDE, NEWCO ON-TYNE 
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TELEPHONE No. 15,077. TELEGRAMS: ‘INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Electrical Auctioneers, Vatuers, 


AND ARBITRATORSG. 


Avecage Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
TENDERS INVITED. 
COUNTY BOROUGH OF OLDHAM. 


The FINANCE COMMITTEE of the OLDHAM CORPORATION are prepared to 
receive TENDERS for the WIRING of the Borough Accountant’s Office, Yorkshire- 
street. The Installation will consist of 32 Incandescent Lamps. 

Specifications can be obtained from Mr. S. Wilmott Newington, Borough Electrical 
Engineer, Gas-street, Oldham, on payment of £1 1b., which will be refunded on the 
return of the specification, accompanied with a bona-fide Tender. 

Tenders endorsed ‘‘ Tender for Wiring," must be sent to my office, Town Hall, 
Oldham, on or before noon, November 25th, 1896. 

The Committee do not bind themselves to accept the lowest or any tender. 


A. NICHOLSON, Town Clerk. 
C LEY OF: YORK. 


ELECTRIC LIGHTING. 

The CORPORATION of the CITY of YORK invite TENDERS (Section A) for the 
"SUPPLY and ERECTION complete of PLANT in a Central Electric Lighting Station; 
(Section B) for the Supply, Laying, and Connecting complete of a System of MAINS; 
(Section C) for the Supply, Erection, and Connection of ARC LAMPS; (Section D) 
and for the running of the whole system for a period of years. 

The whole work is to be in accordance with the Specifications and Drawings pre- 
pared by Professor Alexander B. W. Kennedy, M.Inst.C.E., the Consulting Electri- 
cal Engineer to the Corporation of York. Firms willing to undertake the whole or 
any Section of the above work may obtain copies of the Specifications and Drawings 
on tpe to the undersigned, ani on making a deposit of Two Guineas, which 
will be returned on receipt of a bona fide Tender. i 

Sealed Tenders, endorsed ‘‘ Electric Lighting,” to be delivered at this office not 
later than MONDAY, the 30th day of November, 1896. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

(Signed) WILLIAM GILES, Acting Town Clerk. 

Town Clerk's Office, 


Guildhall, York, 9th November, 1896. 
Qounty BOROUGH OF SOUTHAMPTON. 


AND CONDUITS. 


ELECTRIC MAINS 


CONTRACT No. 2. 
The CORPORATION of SOUTHAMPTON invite TENDERS for the SUPPLY and 


LAYING of— 
A. INSULATED ELECTRIC MAINS. 
B. CONDUITS and DRAWING-IN BOXES. 


Specifications and Forms of Tender can be obtained on and after the 20th day of 
November, 1896, at the Municipal Offices, Southampton, or at the offices of the 
Engineers, Messrs. Kincaid, Waller and Manville, 22, Great George-street, West- 
minster, on payment of a fee of Three Guineas, which sum will be returned on 
receipt of a bona fide Tender. The contractor will be required to pay not less than 
the minimum standard rate of wages for the time being iu each branch of the trade. 

The Corporation do not bind themselves to accept the lowest or any Tender, and 
the contractor whose Tender is accepted shall enter into a formal agreement under 
seal with sufficient sureties for the due fulfllment of his contract. 

Sealed Tenders, endorsed Electricity Supply, Tender for Contract No. 2," must 
be sent to me at or before 12 o'clock noon on the 4th day of December, 1896. 
Municipal Otfices, Southampton, GEORGE B. NALDER, Town Clerk. 

November 13th, 1896. 


HE GREAT NORTHERN RAILWAY COMPANY. 


STORES CONTRACTS. 


The DIRECTORS are prepared to receive TENDERS for the SUPPLY of NEW 
and the PURCHASE of OLD STORES for Twelve Months from the 1st January next. 

A list of the Contracts, and separate forms of Tender for each Contract, may be 
obtained upon application to Mr. Martin, the Stores Superintendent, Doncaster, by 
‘whom every information will be furnished. 

The stores must be in every case equal in quality to the Company's sealed samples 
and patterus, which will be exhibited in the Stores Department, Doncaster. where 
they may be inspected on application to the Stores Superintendent, from Monday, 

‘the 23rd November, to Friday the 4th December, inclusive, between 10 a.m. and 
4 p.m., and the Contractors are requested to call and examine them before tendering. 
N.B.—The patterns of Telegraph and Electric Lighting material will be exhibited at 

. the Telegraph Stores, Retford. Ё: 

The Company's samples and patterns cannot be sent to Contractors for inspection. 

Tenders addressed to the Stores Committee, marked on the outside with a 

description of the Stores tendered for, must be sent to the Company's offices at 
King's Cross, in the envelopes specially provided, so as to be received not later than 
10 o clock 4. m. on Saturday, the 5th December, 1896. 

The Directors do not bind themselves to accept the lowest or any Tender. 

WILLIAM LATTA, Secretary. 
Secretary's Office, 
King’s Oroes Station, London, N. 9186 November, 1896. 


BRITISH ELECTRIC TRACTION (PIONEER) C0. 


1 and 3, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, d. C. M. G., С.В. 

This Company has been formed to DEVELOP ELECTRIO TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and aceording to 
the requirements of each locality 

Address communications to 


2 Gold Medals. 


NAA 


STANLEY а 


DRAWING and SURVEYING INSTRUMENTS . 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. — | MNT УС. 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C, 
Telegrams, ‘‘ Turnstile London." Telephone, 65188 


TRE EASTERN AND SOUTH AFRICAN TELEGRAPH 
COMPANY, Limited. | 

NOTICE is Hereby Given that, in conformity with the conditions contained in 
the Debentures of the above Company, the following FIVE PER CENT. MORT- 
GAGE DEBENTURES, for Payment at par, on the 1st January, 1807, at the Banking 
House of Messrs. Barclay and Co., Limited, 54, Lombard-street, E.C., when the 
Interest thereon will cease, were this day DRAWN at the Offices of the said Com- 
pany, at Winchester House, No. 60, Old Broad-street, in the City of London, in the 
presence of George Draper, Esq., Secretary of the said Company, and the under- 
signed Notary Public. 

NUMBER OF DEBENTURES DRAWN THIS DAY. 


899 Debentures, Nos.— 


10 584 1084 1650 2119 2535 92944 2 3975 4609 5051 5534 
11 586 1145 1657 2120 2536 2967 3464 4034 4618 5065 5591 
49 539 1147 1662 2144 2562 2981 3469 4086 4633 5087 5601 
60 541 1154 1685 2169 2573 2997 3488 4056 4646 5153 5607 
89 643 1160 1704 2170 2576 3000 3492 4063 4663 5196 5609 
90 578 1178 1707 2200 2591 3023 8495 4064 4701 5199 564% 
97 587 1939 1741 2218 2603 3043 3525 4091 4721 5211 5650 
135 596 1244 1780 2224 2647 3049 3581 4105 4726 5288 5604 
155 608 1251 1808 2259 2657 3055 3540 4110 4727 5292 5681 
170 615 1287 1818 2280 2675 3080 3559 4130 4753 5300 5688 
172 620 1304 1829 2298 2707 3086 8571 4160 4790 5312 5729 
176 658 1306 1842 2804 2719 3087 3572 4168 4792 5823 5766 
78 659 1318 1864 2306 2721 3094 3581 4205 4813 5330 5770 
190 71 1837 1868 2309 2786 3118 3616 4240 4837 5333 5779 
201 700 1353. 1898 2320 2742 3193 3618 4219 4812 5354 5780 
215 735 1869 1902 2329 2744 3137 8646 4256 4843 5355 5704 
253 759 1385 1912 2340 2746 3172 8850 4287 4851 5361 5815 
264 768 1393 1928 2356 2752 3204 3681 4309 4880 5863 5820 
265 778 1464 1954 2370 2766 3206 3692 4814 4888 5367 5824 
200 881 1476 1957 2371 2772 3246 3740 4320 4889 5377 5835 
342 884 1495 1961 2382 2779 8204 3742 4342 4895 5385 5851 
363 885 1510 1979 2381 2798 2276 3804 4330 4900 5412 5865 
376 894 1516 1988 2391 2822 2277 3837 4332 4921 5416 5866 
380 914 1522 1997 2410 2823 3303 3864 4319 4923 5440 5870 
383 918 1551 2010 2447 2854 3315 3865 4371 4940 5442 5879 
415 928 1571 2020 2459 2864 3319 3867 4879 4957 3151 5889 
427 930 1578 2023 2468 2874 3330 3872 4408 4973 5315 5907 
429 910 1588 2030 2477 2879 3332 3886 4495 4998 5527 5918 
438 946 1593 9030 2480 2898 3346 3909 4477 5020 5560 5957 
450 971 1601 2036 2487 2904 3350 3914 4481 5027 5563 5958 
486 1023 1604 2069 2524 2921 2382 3928 4594 5032 5564 5909 
494 1047 1606 2087 2529 2930 3886 3932 4600 5024 5571 5981 
525 1048 1608 2091 2532 2933 3429 3949 4601 5048 5575 5998 
580 1057 1620 
Countersigned : For £100 sterling each, £39,900. 


H. DE MERAY, 
2, Pope's Head-alley, Cornhill, E.C., 
Notary Public. 
London: 16th November, 1896, i 


SITUATIONS VACANT AND WANTED, &c. 
HULL CORPORATION ELECTRIC LIGHT WORKS. 


TO IMPROVERS. 


The Electric A Committee of the Hull Corporation are prepared to take 
one IMPROV ER into their Electric Light Works, fora period of two years, at a 
premium of £30. 

Applications, stating age, to be sent to the undersigned on or before 10 a.m. on 
a December 10th, 1896, and to be endorsed“ Improver for Electric Light 

orks.” 

{nformation as to necessary qualifications can be obtained on application to the 
Borou,h Electrical Engineer, Electric Light Station, Dagger-lane, Hull. 

R. HILL DAWE, Town Clerk. 


GEORGE DRAPER, 
Secretary. 


Town Hall, Hull, 16th November, 1896. 


HE CORPORATION of BRISTOL have a VACANCY 


fot an IMPROVER in their Electric Light Station. Premium £100. Applicants 
must have had experience in mechanical engineering. 
FARADAY PROCTOR, City Electrical Engineer. 


DOULTON &CO., 


PLUMBAGO (JRUCIBLES 


с 


FOR MELTING 
Brass, Copper, 
Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


= 


Sa 


| 


Depots: 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS. 


IA: 


“= 
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Ё. GARCKE, Managing Director. Ja IVES EME ED. LONDON, S.E. 
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XPERIENCED TRAVELLER WANTED in the electric 


light fittings and artistic metal trades. Young man of good address and with 
connection preferred.—2,331, Electrician Office, Salisbury-court, Fleet-street, E.C. 


TjNGINEER REPRESENTATIVE WANTED, who has 


had a good education and training. Must bea practical Electrician, and a good 
Salesman.—Aypply by letter only, stating age, experience, and salary expected, 
BLACKMAN VENTILATING COMPANY, LTD., 63, Fore-street, London, E.C. 


REQUIRED immediately first-class BRASS FINISHER. — 


The Davy Electrical Construction Co., Limited, Horsell-road, Highbury, N. 


REQUIRED a smart young man as TRAVELLER on 
Salary and Commission. Must have general knowledge of Electric Light 
fittings and telephones.—Apply {by letter, stating terms, to ' MANUFACTURER," 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


О ELECTRICAL ENGINEERS, CONTRACTORS, &c.— 

ELECTRICAL ENGINEER (?2)requires berth as ASSISTANT ENGINEER, 

either at home or abroad. Well up in all branches.— 2,337, Electrician Office, 
Salisbury-court, Fleet-street, E.C. 


WANTED good? MECHANIC, to run small Engine and 


Dynamo. Must bea good fitter. Wages about 80s. Apply to Sir EDMUND 
HAY CURRIE, Seafield Park, Crofton, Hants. 


DVERTISER offers £10 to anyone obtaining him per- 

manent situation as MANAGER, cr any like capacity, of private electric 
installation, gas, oil, or steam. Salary required about £120 per annum; age 25.— 
Address, “ A. B.", 17, Blagrave-villas, Friar-street, Reading. 


О CONSULTING ENGINEERS or MANUFAC- 
TURERS.—PARTNERSHIP or as Assistant required by Electrical Engineer, 

with 11 years’ experience in Central Stations, installations and workshops. Good 
references and testimonials.—Address, 2336, Electrician Office, Salisbury-court, 
Fleet-street, E.C. 


Y OUNG MAN seeks Situation as IMPROVER in Central 
Station, 5 years' experience in machine making, bench and lathe work and 
armature winding.—Apply '' ELEOTRIC,” 57, Hamilton-street, Cardiff. 


LECTRICAL ENGINEER takes EVENING STUDENTS. 
Practical work, engine and dynamos.—51, Sinclair-road, Kensington. 
ESSONS BY CORRESPONDENCE in Electric Light 


and Power Engineering; Course B.; 20 lessons 25s.—For full particulars 
apply ENGINEER," 83, St. Dunstan's-road, Hammersmith, London, W. 


WANTED, and FOR SALE. 
OR SALE.—A Six-inch Centre SCREW-CUTTING 


LATHE, with about 6 foot gap bed, foot-driving with anti-friction chains and 
rollers, balanced fly wheel, and driving pulley for flat belt, mounted on roller bearings, 
back-geared headstock, hollow mandrills, cone bearings, sliding compound saddle 
with travelling stay, cylinder poppit, with face-plate, self.centring drill chuck, 
catch plate, 15 change wheels and centres. Nearly new. Price £20. 

ARC LAMP, 3 quarter H.P. motor with starting box. Offers wanted. 

For Sale—REMINGTON STANDARD TYPEWRITER, brief size. 
price £10. 
street, E.C. 


Кок SALE, a Crossley’s OTTO GAS ENGINE, 2 horse 


nominal power, complete in every respect with all fittings, and in full running 
order ; es seen at work any time.—Apply to HAWKES and Sox, 28 Leicester 
square, W.C. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sol 


ACCUMULATOR CHARGING.—O. Н. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 


Cost £24; 
To close an estate.—2333, Electrician Office, Salisbury-court, Fleet- 


sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
р: 120. at ns so. A vidis Dorset-buildings, Salisbury- 
THE 
ELECTRICAL DEVELOPMENT & FINANCE CORPORATION 
ED). 


CAPITAL - - = = - £500,000. 


DIRECTORS. 


His Grace the DUKE OF NEWCASTLE. 
W. CLAUDE JOHNSON, C.K. 

Professor WILLIAM CROOKES, F.R.S. 
J. G. LORRAIN, M. I. E. E., M. I. Mech. E. 


SOLICITORS, 
RENSHAW, KEKEWICH and SMITH. 
CONSULTING ENGINEER. 
F. HASTINGS MEDHURST, B.Sc., M.I.E.E. 
All communications relative to business should be addressed to— 
THE SECRETARY, 
39, Victoria-street, Westminster, S. W. 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON, 
CATALOGUES| FREE. 


44, 


WHITTAKHR’S BOOKS. 
TRANSFORMERS ror SINGLE AND 


MULTIPHASE CURRENTS: a Treatise on their Theory, Con- 
struction and Use. By Gispert КАРР, M.Inst.C.E., M. Inst. E. E., 
Author of “ Electric Transmission of Energy.” Translated from the 
German by the Author. With 133 Illustrations. 254 pp. with 
Index. Crown 8vo, 6s. (Just Published. ) 


THE DYNAMO 2 Its Theory, Design and 


Manufacture. With 190 Illustrations, mostly from original drawings. 
By C. C. Hawkins, M. A., A. I. E. E., and Е. Warris, A.I.E.E. Second 
Edition. Revised. 530 pages. 10s. 6d. 


“А work of no mean ability. One valuable feature throughout the book is the 
excellence and number of the illustrations." — Electrical Engineer. 


“We welcome this book as a thoroughly trustworthy and useful a oie ` 


ELECTRIC LIGHTING anp power 


DISTRIBUTION. An Elementary Manual of. For Students pre- 
paring for the Preliminary and Ordinary Grade Examination of the 
City and Guilds of London Institute and General Readers. By 
W. P. Maycock, M.LE.E. Third Edition. Revised and re-written 
in two volumes. Vol. I., with 231 Illustrations. Crown 8vo, 6s. 


„The work will no doubt become a standard text-book for schools and classes on 
this subject; as such it has few equals.” — Electrical Review. 


One of the best educational electrical engineering manuals now before the 
public.” - Electricity. 


AUTO-CAR S. By D. FARMAN, Mechanical Engineer. 


Sole Authorised Translation from the French. By LUCIEN SERRIALLIER, 
With 112 Illustrations. Crown 8vo, 5s. (Just Ready.) 


METRIC WEIGHTS AND MEASURES: Compared 


with the Imperial System. By W. Н. Waastarr, Gresham Professor 
of Geometry. Is. Gd. (Just Published.) 


POPOL 


London: WHITTAKER & С0., Paternoster Square, E. C. 


RECORDERS. 


R. JAMES PITKIN begs to announce 
that Recorders of his make and pattern 
are in use in 80 Central Stations in this 
country, and he has Orders now in hand for 


CAMBRIDGE, 


HARROW, 


56, Red Lion Street, 
CLERKENWELL, E.C. 


B.A. STANDARD SCREW THREAD 


DIES, SCREWS, 
SCREW- A p CHASERS, 
PLATES, E] &c. 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 
LEHMANN Bros., late TH. LEHMANN, 
Original Maker of the above Thread, 

38, Hampshire Street, Torriano Avenue, LONDON, N.W. 
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TERMINALS 
Leclanche Plates, ” 
Мо Тоо 
No Mutilation oy Wires. 
138, LONDON ' WALL. "WOOD STREET, E.C. B7, CHARING OROSS, 


(PATENT.) “í 
LATEST, igo and MOST RELIABLE E 
Battery Plates, 
Crucibles. Weal ony of the Patentes: 
ae "pe ж J. KANDT & CO, |. й 
‚ Хісбогіа Street, Г, n 12, SHAFTESBURY AVENUE, LONDON, W. 
ARB ON SYND ICATE, Lita, WESTMINSTER, S. M. SET OF SAMPLES, FIVE STYLES, POST FREE 18 PENNY STAMPS. 

EBONI i E. | ESTABLISHED 1782. 
ez COVERS AND CASINGS, — — — 

22 EA BLOCKS, BOARDS FOR SWITCHES LIBERAL & PROMPT SETTLEMENTS, 


VULCANITE. PHCENIX FIRE OFFICE, 


rews. 
ddp ba yrs алар Брусава C. CO AND | LONDON 
e 


ASSURED FREE OF ALL LIABILITY. 


2 And BATTERY BOXES 


MADE TO ORDER. 


JS: F. "A G. . HARRIS, ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 


TIMBER popuii AND ‘MOULDING MANUFACTURERS. 


9 EET, FINSBURY, Е.С. W. C. MACDONALD, 
18435 |, ORANGE ЕТ. Gravel Lane, SOUTHWARK, S.E. } LONDON. F. B. MACDONALD, +t Joint 8 Secretaries. 
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OTHERS | 


OVER 13,00 O IN USE. 


Send for New Catalogue. REDUCED PRICES. 
VICTORIA WORKS, OLD CHARLTON, KENT, and 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 
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THE FOWLER-WARING CABLES CO., LIMITED. 


а, WiIicCcTORIA MANSIONS, VICTORIA ST., LONDON, S.r. 
M Manufacturers of 


ALL CLASSES OF VULCANISED} AND PURE INDIA RUBBER WIRES AND CABLES. 


wm LEAD-COVERED CABLES 


Sole Manu 


4 Ri D A NN AS Under the Company's Patents for Telephone, Telegraph, Electrio 
SEN ЧЫ D» Wi Light, Transmission of Power and UNDERGROUND Installations 
Ж =a 2-42. AN of every kind. 


эе кс. ANTI-INDUCTION TELEPHONE CABLES. 


SS M 
ER Unaffected by Heat. 
м Mechanical Strength. 
High Insulation. Low Capacity. 


Ei1Stoamships, Docks. 
Chemical Works. Factories, 
Mines, Damp Places, 


"J .GOLD MEDAL, PARIS EXHIBITION. 
References and Particulars on Application. 


Telegraphic Address, UNDERGROUND LONDON.” WORK Am. ORTH WOOLWICH, =. TELEPHONE No. 3180. 
————————————————— — LLL —— 
X RAY TUBES. WATER-TIGHT 
FLUORESCENT SCREENS. 
INCANDESCENT ELECTRIC INCANDESCENT ELECTRIC LAMPS STO KE H 0 LE FITTI N H 
PRACTICAL MAKER, EXPERIMENTAL & SCIENTIFIC 


67, Farringdon Road, E.C. GLASS BLOWING. 


ALREADY WIRED. 


To take either 
B.C. or E.S. HOLDER 


TTD D. “DELAWARE HARD > FIBRE Ce. 
. 15. LONG LANE.LONDON.E.C. 


— 


4/6 each. 


Liberal Discount to 


" the Trade. 
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INTERNATIONAL ELECTRIC CO., 


55, Redcross Street, BARBICAN, E.C. 
| If You Want 
HIGH EFFICIENCY. LONG LIFE. A PLATING OR DEPOSITING PLANT 


MODERATE PRICE. Go то 
= CARL OPPERMANN, 
CARBONS FOR ARG LIGHTS. 2, Wynyatt Street, Clerkenwell, E.C. 


— == ==—===== LIGHTING AND PLATING DYNAMOS IN STOCK, 


AMBROIN, Also all REQUISITES for PLATERS, including Anodes & Chemicals. 
THE NEW INSULATING MATERIAL. | SEND STAMP FOR PAMPHLET AND CATALOGUE. 


„ TENDERS ano CONTRACTS. 
OSCAR SCHOLZ IG,’ Tous, LOND ON, E. C. BÜUYERIE PRESS, | TN 98 "cT Nane Chambers, Pete Street, E.C. 
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» WILLANS “vives ENGINES § 


вче С ! M | - а 

Wel |. E SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
Ш og фсе CONDENSING or NON-CONDENSING. 

STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 


— —— M9 € 
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Extreme Economy of Steam. 


À tion of less than 13lb. per I.H.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
: 9 Engines of 80 Lh. Р. a consumption of less than 1441. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. | 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


| OVER 158,600 H.P. IN USE OR ON ORDER. 


on page ххх. 


uu PAXMAN &CO. 


ENGINEERS, OQOOICOELEIS'EFPEIXT. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, E.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


ven: Steady Running Engines i lor Electric Lighting, 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


| Seen bun, . Éo., Sed | Important — 


TELEGRAPHIC ADDRESS: 
"PAXMAN COLCHESTER.” 


PHOTOS, &с. 


POST FREE. 


Improved Portable Steam Engine, with Dynamo attached, EE Р 
Coupled — Engine, a portable electric light plant. Single cylinder 4 to 12 h.p. ; double Horizontal 1 High Prersure Coupled Compound 
40 to 1,000 H. P cylinder. 8 to 25 h. p.; compound, 8 to 30 h. p. nominal. Engine. 12 to 1.000 H. P 
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NOTES. 
—— | 

Mock to the surprise of the great majority of those present 
at the meeting of the Institution of Electrical Engineers last 
week, the President solemnly opened the proceedings by the 
reading of Article 48 of the revised Articles of Association ; 
and then, after a few Presidential remarks, the names of those 
composing the Council proposed for 1897 were made public. 
In future years it would be advisable, as suggested by Mr. 
CawPBELL Swinton, to warn members on the customary 
postcard that, previous to the reading of the Paper announced, 
the Council list for the ensuing year will be published. 

— | 

If the aim of the Council has been to secure the greatest 
happiness of the greatest number, this aim should be achieved. 
Every branch, and indeed every twig, of the electrical industry 
would appear to have been remembered. The grand total 


of 28 is made up as follows :—Manufacturers, 6 ; professors, 4 ; 


submarine telegraphists, 4 ; land-line telegraphists, 8 ; consul- 
tants, 2; central-station engineers, 2;  telephonists, 1; 
lawyers, 1. 
io be satisfied with their representation, including, as it does, 
the President selected for mext year and a Vice-President. 
It is to be hoped that the submarine telegraph branch of 
the industry will justify the continuance of this almost dis- 


Especially ought the submarine telegraph men 


proportionate representation on the Council of the Institution 
by more cordial and active support than has been accorded 
in the past. 


WE feel sure that all who have the interests of the Institu- 
tion at heart will share Dr. Hopxrson’s desire that the 
members should take an active part in the annual election, 
and not silently bottle up their wrath until it becomes a 
dangerous explosive. The regret expressed by the President 
at the retirement of Sir Davi» Satomons from the treasurer- 
ship will also be shared by the general body of members; 
Sir Davi» was undoubtedly the right man in the right place, 
and we are all sorry to lose his indefatigable services. 


In our issue of October 9th we reprinted a vigorous lead- 
ing article on the subject of technical education, which 
appeared in Engineering of September 11th. Mr. Smney Н. 
WELLS, principal of the Battersea Polytechnic, immediately 
replied to this incisive indictment ; and subsequently, in its 
issue of November 6th, our contemporary returned to the 
charge, evoking yet another counter attack from ite antagonist. 
Our contemporary’s contention, to put it briefly, is that an 
altogether unnecessary amount of money has been spent in 
building fine buildings and elaborately equipping laboratories, - 
since all the technical education required by the average 
artisan is some elementary knowledge of the principles 
underlying his work," & knowledge which could have been 
instilled into him either during his Board School days or 
after hours in existing Board Schools; the extraordinary 
artizan being provided for by an extension and improvement 
of the Science and Art Department system of classes and 
scholarships. According to Engineering, the money should 
have concentrated upon the training of the leaders of our 
industrial army, “it is the leaders that count." It is 
impossible not to agree generally with the position here 
taken up, and it is, moreover, one which had the support 
of no less an authority than the late Prof. HUxLEV. In 
no instance do the narrow business instincts of English- 
men more quickly come to the front and stay there than 
where the endowment of science or technical education is 
concerned. When a man of moderate means has ten 
thousand pounds to invest he quite rightly refuses to put it all 
into one basket. And, similarly, when ten thousand pounds 
are available for the advancement of scientific or technical 
knowledge the almost irresistible tendency of twelve average 
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Englishmen is to split it up into a number of minute 
doles. Ten thousand pounds will not go far in equipping 
а really first-class engineering laboratory, let alone its per- 
manent endowment and support, which so many altogether 
forget ; nevertheless, the don’t-put-your-eggs-all-in-one-basket 
principle is rigidly applied, with the result that England 
bids fair to be covered with a superfluous number of half- 
equipped, unendowed laboratories, to match its numerous 
half-finished, badly-endowed churches. 


Pror. Ewine describes this week at some length the pro- 
cedure used by him to eliminate in the method of the yoke the 
error due to the “reluctance” of the yokes themselves. 
Before the advent of the extremely permeable dynamo iron 
now obtainable, the correction for the magnetic resistance of 
the yoke, joints, and sunk ends of the bar was negligible ; 
but, as will be seen by Prof. Ewa's curves and tables, this 
is no longer the case. By a simple extension of the idea 
in connection with his “ permeability bridge," Prof. Ewine 
enables the investigator to compare the permeability of the 
test bar against that of the standard exactly at any required 
value of B merely by roughly adjusting the magnetising cur- 
rent toa certain value given ina table. As is customary with 
Prof. Ewma's devices for increasing the ease, accuracy and 
rapidity of magnetic measurements, those described to-day are 
& judicious blend ; scientific accuracy is not sacrificed to ease 
and rapidity, and, on the other hand, whilst a high degree of 
accuracy is always aimed at, practical desiderata are kept 
steadily in view. 

Іх another column will be found an account of the latest 
attempts which have been made to prepare electrical energy 
direct from some non-metallic fuel. In the first case, partly 
oxidised sulphur, that is to say SO,, is the fuel chosen, while 
in the second half-oxidised carbon, CO, is selected. The former 
is & low-grade fuel, but its oxidation is not difficult to start ; 
the latter is a fuel of high calorific value, but its inertness and 
stability are great drawbacks to its electrolytic use. That 
SO, can be used with moderate success seems probable 
enough, but whether that success is worth achieving is 
another matter altogether. Continuing the antithesis, we 
may say that with CO the prize is much bigger, but, we 
fear, still out of reach. To drive CO through a nickel tube 
into a bath of fused alkali carbonates and to put as the 
co-electrode a platinum tube supplied with oxygen under 
pressure, may suffice to give a current, but whence? Remem- 
bering Mr. REED's revelations about the Jacques cell, one 
preserves a discreet reticence. 

— — 


А very interesting summary of certain of the high-tem- 
pérature experiments which have been carried out by M. 
Morssan by the aid of the electric furnace appears elsewhere 
in our issue of to-day. The outcome may be described by say- 
ing that all known “ refractory ” substances, such as lime, 
magnesia and the least fusible metals, may be melted and 
volatilised in the electric furnace, and that the only substances 
capable of retaining their form and place are certain carbides, 
silicides and borides, which are themselves usually capable of 
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formation only at the intense temperature attainable by elec-- 
trical means. But while it is pleasant to know that we- 
can coerce the most indifferent of oxides, and dissipate and 

condense them as though they were of no more account than 

arsenious anhydride, yet it is well to remember that many 

of the substances spoken of by M. Henr: Morssa have been 

distilled by previous experimenters equipped with far less 
powerful apparatus. Thus, silver was purified by Stas by 
distillation in a lime retort heated by the oxyhydrogen blow- 

pipe flame. It has a distinct vapour tension at a little above 

its fusing point (961'C.), and in ordinary silver assaying 

volatilises appreciably at the temperature of the muffe, i. e., 
& good red heat. Gold can be volatilised and caused to 

yield a beautiful sublimate with no more elaborate appa- 

ratus than a common mouth blowpipe. Silica can be evapor- 

ated in an ordinary Deville furnace fed with pieces of gas- 

carbon and driven by a good air-blast. Lime and magnesia, 

on the other hand, must be considered fixed, from the point of 
view of the operator not having the electric furnace at com- 

mand. In the electric furnace they boil away merrily. Of 
course, itis difficult to pronounce what is their precise state in 
this passage between the heated mass and the condensed film. 

It is reasonable to suppose that they are at least partially 
dissociated, and that one has to do with a mixture of gaseous 
calcium (or magnesium) and oxygen, rather than with gaseous 
lime (or magnesia). This view is ‘necessarily inapplicable to 
the volatilisation of refractory metals such as iron and man- 
ganese; in the electric furnace they are in contact with no 

substance but carbon, and must consequently volatilise per se, 

unless, indeed, one be prepared to postulate the existence of 
a volatile carbide dissociated on cooling—a somewhat wild 

hypothesis. It must, therefore, be considered established that. 
these metals can be freely vaporised and as readily condensed.. 
Finally, it is most interesting to note that boron carries out 
its parallelism of properties to those of carbon by passing 
direct from the solid to the gaseous state. Carbon can be 
liquefied under pressure, and in crystallising takes the 
octahedral or diamond form; probably boron will prove 
capable of yielding a similar product under like conditions. 


— — 


Tuere is a self-complacency about the British Gas Traction 
Company which is scarcely justified by the progress hitherto 
made by gas traction in this country, or indeed in any country. 
According to the remarks made by the Chairman at the 
meeting on the 13th inst., the advocates of gas traction for 
tramways need not, fear in the slightest any electric or, 
indeed, any, other mechanical rival.” The Dresden gas tram- 
way is cited as a good example of this mode of traction ; there. 
a 24-passenger car costs 81d. per mile for fuel and carmen's 
wages alone, What the other costs are was not mentioned. 
It would be a bad day for electric traction if it were unable to. 
take on a 24-passenger car mile at less than 34d. for loco- 
motive expenses alone. We are told that gas traction has an 
advantage over electric traction in not requiring a central 
station to be built. We presume that in the case of gas-car 
traction it would be necessary to be connected to some sort 
of gas works; and if that does not correspond to a power 
house we do not understand the situation. No doubt the 
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tramway company has not to invest capital in gas works ; but 
what does that matter, since it will have to pay such a price 
for its gas that the interest on the capital invested by the gas 
company is covered ? The tramway company buying gas from 
the gas company is in a parallel position with the tramway 
company taking power from an electric light station. 


—— — 


Some few weeks since, whilst glancing through the lengthy 
interim report of the Home Office Committee on Dangerous 
Trades,” we came across a reference to electric lighting 
central stations, which was to the effect that the Committee 
proposed shortly to report upon the necessity of applying to 
these ‘ factories” the clauses of the Factory and Workshop 
Act of 1891. Thinking it might be of interest to some of 
our readers to know exactly what are the antecedent con- 
ditions which render the generation of electrical energy a 
process dangerous or injurious to health or dangerous to 
life or limb, and what are the practical consequences of 
getting into the black books of the Home Office, we endeavoured 
to elicit the desired information from that Department. The 
following courteous and enigmatic reply was vouchsafed :— 


Sır: I have laid before the Secretary of State your note of the 22nd 
inst., inquiring, with reference to the interim report of the Committee on 
Miscellaneous Dangerous Trades, what is the standard of danger (if any) 
adopted by the Home Office in dealing with trades as dangerous, and what 
are the practical consequences of an industry becoming a dangerous 
trade; and, in reply, I am directed by him to say that it has not been 
found possible to fix any precise standard to determine what constitutes a 
dangerous trade," or, to speak more correctly, a “dangerous process.” 
The Committee appointed by the Secretary of State investigates all the 
circumstances connected with the occupation, and takes evidence as to the 
dangers to life or health to which the workpeople are exposed, whether 
from accidents or from other causes; and reports to the Secretary of State 
what processes must be regarded as dangerous, and in what ways the 
dangers may be avoided or lessened. When a proceas has been certified to 
be dangerous by the Secretary of State, the Chief Inspector of Factories 
proposes to the occupiers of the factories or workshops in which the 
process is carried on such special rules as appear to him to be reasonably 
practicable and to meet the necessities of the case. The procedure to 
be followed in establishing these rules is prescribed in Section 8 of the 
Factory and Workshop Act, 1891. If the oocupiers object to the rules 
they become the subject of an arbitration ; but it has hardly ever been 
found necessary to have recourse to this method of determining differences. 
—I am, Sir, your obedient servant, HENRY CUNYNGHAME. 


As is usually the case in these departmental days, Parlia- 
ment was content when passing the Factory and Workshop 
Act (1891) to merely settle the principle, leaving to a 
Government Department the onerous task of interpreting its 
intentions and drawing up detailed regulations. It is to be 
hoped, therefore, that the Home Office, like the Board of 
Trade, will consult the wishes of the governed before impos- 
ing elaborate precautions upon central-station engineers. 


Cable Interruptions.— Date of Interruption, 
Puerto Plata - Martinique Dec. 19, 1895. 
Para—Maranham ................................. Oct. 8,1896. 


Prof, Lenard.—Prof. Lenard has removed from Aix-la- 
Chapelle to take up the Professorship of Theoretical Physios 
in the University of Heidelberg. 


The St. Pancras Arc Lighting—The St. Pancras Vestry 
has not only decided to greatly extend its street arc lighting, 
but also to place the lamps alternately upon the regular high- 
pressure arc-light mains and upon the ordinary low-pressure 
mains. This is done to minimise the chance of a complete 
breakdown of the arc lighting. 


— 


— 


Personal. — Mr. W. Worby Beaumont, who has for some 
years been identified with the joint editorship of the Engineer, 
resigned his editorial position some time since, in order that 
he might hereafter devote himself entirely to his consulting 
engineering practice at his offices in the Outer Temple, 
222, Strand. The good wishes of Mr. Beaumont's numerous 
friends will be with him in this new departure. 


Glow Lamp Tests. Dr. Strecker, writing to the Elektro- 
techn ische Zeitschrift, claims to have used Mr. Preece’s method 
of over-running lamps (see The Electrician, October 2, 1896) to 
determine their natural life, ten years ago in the laboratory of the 
Allgemeine Elektricitäts Gesellschaft, then the German Edison 
Company. The method, Dr. Strecker says, was mentioned im 
the first edition of Grüwinkel and Strecker's * Hülfsbuch für 
die Elektrotechnik," on page 408, and in later editions of this 
handbook on page 464. 


Electrical Sanitation for Bombay.—The Municipality of 
Bombay have had under consideration for some months the 
adoption of the Hermite process in that town. The report of 
their engineer, Mr. Hewett, who was recently in England and 
inspected the working of the Netley Hospital plant, was so. 
favourable that they have now voted the funds for & oon- 
siderable installation and Messrs. Paterson and Cooper have 
received instructions to prepare the necessary machinery for 
shipment early in December. 


Physical Society of Glasgow University.—The first meeting 
of the Session will be held in the Natural Philosophy Class 
Room to-day, at 8 p.m., when the presidential address will be 
delivered by the President, Dr. Magnus Maclean, on Röntgen 
Rays” (experimentally illustrated). Communications have 
been promised by Messrs. J. C. Beattie, D. So.; J. T. 
„F. R. S.; Alexander Galt, B.Sc.; Prof. George A. 
Gibson, M. A.; John Gray, B.Sc.; J. R. Erskine Murray, 
B. So., and M. Smoluchowski Smolan, Ph.D. (Vienna). 


Obituary. We regret to record the death, on the 13th inst., 
of Mr. William James Tyler, in his 61st year. He served as a 
volunteer in the Ambulance Department under the Red Cross 
during the Franco-German War. In 1871 he became Secretary 
of the India-Rubber, Gutta-Percha, and Telegraph Works 
Company, in whose service he visited the Cape of Good Hope 
in 1872. Mr. Tyler was much esteemed by all who knew him,. 
and in him the India-Rubber Company have lost a valued 
servant. He was also Secretary of the Spanish National 
Telegraph Company. 

Fire.—Shortly before eleven o clock on Wednesday night fire 
broke out in the church of St. George's, Hanover-square. Soon: 
after midnight the official stop " message was circulated. The: 
belfry and back part of the organ loft were severely damaged. 
by fire. The outbreak originated, it is said, through the electric 
motors by which the organ is blown becoming overheated and: 
setting fire to the surrounding woodwork. The lo:s is covered 
by insurance. The body of the church itself was not injured by 
fire in the least, though water has done a considerable amount 
of damage. 

The Pacific Cable Scheme.—The Pacific Cable Committee 
has held several meetings for the taking of evidence at the 
Colonial Office. Lord Selborne presided, and there have been 
also present Mr. G. H. Murray (the second British delegate), 
Sir Donald Smith and Mr. James (Canadian delegates), Sir Saul 
Samuel and Mr. Duncan Gillies (Australasian delegates), and 
Mr. W. H. Mercer, of the Colonial Office, secretary. It has 


been decided that no official communication will be made to- 


the Press eitheras to the nature of the evidence or the identity 
of the witnesses examined. 


Electrical Matters in British Guiana.—Mr. Samuel Vyle, 
chief electrician to the Telegraph Department of the Govern- 
ment of British Guiana, has, during the past few years, mate- 
rially extended the telegraphs of this colony. In 1893 he was 
gazetted electric inspector on behalf of the Government for 
electric lighting work under the ordinance of 1891. In 1894 
he renewed the whole of the old cables of the colony, replacing 
single-wire cables with one seven-wire across the Demerara 
river, and four tbree-wire at various other points. This ren- 
dered possible a considerable extension and reorganisation of 


108 


the service, and now every office works direct in to Georgetown, 
the centre and seat of Government. 


Electric Traction for Steam Railways.—Electric traction, 
says the Engineer, is about to replace steam on the Upper 
Silesian Railway, at least as far as the two following sec- 
tions are concerned :—Gleiwitz, Zabrye, Königshütte, Beuthen, 
Deutsch Piekar; and Königshütte, Kattowitz, Laurahütte. 
The combined length of the two lines is about 33 kilometres 
(204 miles), and the gauge 785mm. (2ft. Tin.). The whole 
of the installation is being carried out by Messrs. Felix 
Singer and Co., Berlin, who are the representatives of the 
Walker Company. The motor cars are mounted on two swivel 
trucks, each of the four axles of which will be driven by an 
18 to 20 н.Р. street railway motor. 


Perdurable Telegraph Oables.—The General Manager (Mr. 
J. H. Barker) of the Cambridge Electric Supply Company has 
been good enough to send us a piece of cable and wooden con- 
duit dug up in Cambridge in October last. The cable forms 
part of an old abandoned line laid down about 1862 by tho 
Magnetie Telegraph Company. A 2ft. length of this ancient 
cable has been subjected to a pressure of 4,000 volts alter- 
nating between the wires, and this quite failed to break down 
the insulation. The cable consists of six separately insulated 
G.P. covered copper wires, arranged around a central conductor, 
also separately insulated, the whole seven conductors being 
enclosed in a substantial sheath of gutta-percha, overlaid with 
braiding. 

Funeral of Admiral Sir George Richards.—Sir George 
Richards, whose obituary notice is given on p. 120, was buried 
yesterday at Fetcham, near Leatherhead. The officiating 
clergy were the Rev. Sir Edward Moon and the Rev. S. Tabor 
(father-in-law of Admiral Richards). Among those who were 
present at the funeral were Admiral Sir Anthony H. Hoskins, Sir 
Robert Herbert, Mr. Louis Floersheim, Captain Creak, R.N., 
Lieut. F. O. Simpson, R.N. (representing the Mersey Docks and 
Harbour Board), Admiral Wharton, Vice-Admiral George 
Sullivan, Gen. Sir Andrew Clarke, Sir Eyre M. Shaw, Capt. 
Verriker, R.N., Capt. Beaumont, R.N., Mr. A. E. Shuter, Mr. 
A. D. Shuter, Capt. Richards, R.N., Mr. F. Le B. Bedwell, R.N., 
Mr. and Mrs. Bernard Rowe, Capt. Stanley, R.N., Mr. G. 
Draper (representing the Eastern and Associated Telegraph 
Companies), Mr. F. R. Lucas, Mr. E. Dickens, Capt. Woodcock, 
Capt. Cato, R. N. R., Dr. Allchin, and Mr. C. B. Barnes. 


Electric Mining Machinery in the Rocky Mountains.—In 
а Paper read before the American Institute of Mining Engi- 
neers, Mr. Irving Hale gave a list of electric mining plants in 
the Rocky Mountain region. Fifty-two distinct companies in 
the Rocky Mountain district alone have laid down electric- 
power machinery for mining and ore-reducing purposes, com- 
prising 62 generators and 135 motors, corresponding to over 
10,000 н.р. and 4, 800 H. P. respectively, every variety of mining 
and milling machinery being now operated by electricity. In 
the course of his Paper Mr. Hale stated that “electric appa- 
ratus, formerly regarded as delicate and peculiarly subject to 
breakdowns, has been brought to such a degree of perfection 
that depreciation and repairs may be considered as less on this 
than on almost any other kind of machinery. The multiphase 
high-voltage system has brought nearly every mining district 
within economical reach of water-power. The induction motor, 
without commutator, collector, or brushes, is both simple and 
durable. Eleotro-metallurgical operations are increasing, and 
give promise of success. Under these conditions it may be 
safely predicted that during the next five years much greater 


progress will be made, and the application of electricity will. 


become one of the most attractive and important features of 
mining economy." 

The Properties of Extremely High-Pressure Water Jets.— 
In a recent note we described the high-fall water-power plant 
at Fresno, Cal. The Pelton wheels are operated under a fall 
of 1,411ft., and the enormous pressure and jet velocity deve- 
loped give rise to some interesting phenomena, which are 
described by Mr. M. A. Replogle in the Electrical Review of 
New York:—''AÀ sudden stopping in the water flow, on one 
occasion, raised the hand on the pressure gauge to the 
astounding height of 1, 000lb. per square inch, and the pressure 


an hour, or 2,640lb. at five miles an hour. 
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returned to nearly a like distance below 610, and kept up 
reverberating for over 30seconds. The great pipe writhed like 
a huge serpent, and the commotion in the interior sounded like 
the firing of distant cannon. The great strength and elasticity 
of the steel are the only safeguards in such sudden changes of 
flow. The water is applied to the Pelton wheels by the use of 
deflecting nozzles. A stream of water from one of these will 
bore a hole through a three-inch plank in a few minutes; it 
will tear a hole through a three-eighths-inch piece of steel in a 
few days; concrete melts before it like sugar. The only 
successful mode up to the present of safely stopping the 
motion of the water from the nozzle is to put a heavy cast- 
iron plate in the tail-race in such a manner that it can be 
quickly replaced when worn out." 


Tettnang Electric Railway.—This railway runs from Meck- 
enbeuren to Tettnang, near the lake of Constance in Switzer- 
land, and is one of the few normal gauge electric railways that 
have yet been constructed.  L'Industrie Electrique publishes 
a description of the station and some very pretty photographs. 
The generating station is at Brockenzell on the Schussen. The 
fall is 8ft. 9in., and a canal 770 yards long can supply 200 
cubic feet of water per second. There are two Jonval turbines 
of 45 н.р. and 75 н.р. respectively. They both have vertical 
valves, and the larger one has in addition an annular governor. 
The turbines are connected to the two ends of the main shaft 
through bevel gearing, the shaft being in two parts, coupled 
together, so that either machine can be disconnected. The 
generator is of the Oerlikon 4-pole pattern; it is designed for 
an output of 43 kilowatts at 700 volts. Besides this machine 
there is a 2,100 volts 40-kilowatt alternator for the lighting 
aud power distribution in Tettnang itself. Usually the turbine 
shaft is left divided, so that each turbine works one dynamo. 
The dynamos are belted on to the main shaft. Та case the water 
power should at any time prove insufficient, a steam generating 
station, comprising a tubular boiler, a 60 RH P. engine, and a 
continuous and alternating current generator, has been built at 
Tettnang at the other end of the line. The trolley system is 
used. The track is of 44lb. rails, which are bonded, and its resis- 
tance amounts to 0:016 ohm per mile. The distance from the 
generating station to the commencement of the line is 14 miles, 
the distance from Meckenbeuren to Tettnang 2i miles, of 
which 1} miles is on a gradient of lin 50. Each train is made 
up of two motor cars, each of which has two 24 H P. motors in 
series. The total weight of the motor car is about 14 tons, 
and the motors can exert a tractive effort of 7701b. at 19 miles 
There are 26 
trains daily. 

An Accumulator Substation for Electric Traction.—An 
important step in the application of the storage battery to 
electric traction work is embodied in the plant just completed 
by the Electric Storage Battery Company for the Union 
Traction Company of Philadelphia. The plant is situated at 
the end of a feeder 11 miles long. This year it was decided to 
extend the line several miles, and it was found that it would be 
necessary either to build a new power-house or to erect a battery 
substation, as the required addition to the existing feeder 
system would necessitate such an enormous outlay for copper as 
to render itcommercially impossible. It was found that the cost 
of copper alone, to carry out this extension and double the 
service on the section, would be four or five times the total 
cost of a battery installation to fully meet all the require- 
ments; and that a new power-house was out of the ques- 
tion on account of the heavy operating expenses. Before 
the extension was made the pressure at the end of the 
feeder was barely enough to operate cars on schedule 
time, and the pressure varied as much as 50 per cent. 
During the four hours between 1 a.m. and 5 a.m., the only 
time when the battery is taken off the system, the fluctuation 
in pressure is very marked. The current curve taken on the 
line shows that the battery regulates to the extent of 200 н.р. 
The load on the section varies from 100 to 700 amperes; the 
feeder carries a constant load of 400 amperes, the battery dis- 
charging or charging to the extent necessary to maintain this 
condition. In actual practice the feeder load remains constant 
at this average current, and is independent of the fluctuating 
demand on the line. Some 248 cells are installed. Each cell 
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contains 13 plates, type С,” of the Electric Storage Battery 
Company’s chloride accumulator. The maximum discharge 
rate of the battery is 400 н.р. for one hour. The plates are 
contained in lead-lined boxes, mounted on two tiers of oil insu- 
lators. The connections are made by continuous weld, no 
mechanical contacts being used throughout the battery. 

The Glow-Lamp Question in Germany.—The committee 
appointed by the Verband Deutscher Elektrotechniker to report 
on the glow-lamp question has proposed a set of regulations. 
Firms ordering lamps are requested to exact from the makers!a 
guarantee in the following form: We declare that the lamps 
delivered to Messrs. . . . , to contract No. . ., conform with 
the regulations of the Verband Deutscher Elektrotechniker. 
The delivery includes . . lamps of. . . c.p. (Hefner stan- 
dard) . . . volts, . . . watts, . . . hours useful life.“ The 
regulations relate to 10, 16, 25 and 32 с.р. (Hefner standard) 
lamps, with voltages between 60 and 70, or 95 and 125, and 
requiring 3 to 4 watts per candle. The lamps are to be marked 
with the voltage necessary to produce the required candle- 
power, but this voltage may be 2 per cent. above or below that 
ordered. This seems rather unfair to the buyers of the lamps, 
who might, if they had not been very careful in the wording of 
the contract, be compelled to accept 102-volt lamps when 100- 
volt lamps were ordered, and which would, of course, give a light 
very much below their normal, if used on 100-volt circuits. 
Neither the light given nor the watts consumed are to vary 
more than 6 per cent. from that specified, when the pressure 
marked on the lamp is applied to its terminals. A lamp is 
vonsidered to have reached the end of its useful life when its 
light has become reduced by 20 per cent. The mean useful 
life is to be stated by the makers. The methods to be employed 
for the photometric tests are being considered by a sub-com- 
mittee. At least 2 per cent. of the lamps delivered must have 
been tested before the lamps can be refused, and then they 
may only be rejected if at least a quarter of these do not con- 
form withthe rules given above. The Physikalisch-Technische 
Reichsanstalt is to be considered the highest court of appeal in 
case of adispute. The committee recommend the universal 
adoption of the Edison screw socket. These regulations will be 
submitted to the next annual general meeting of the Verband 
Deutscher Elektrotechniker, and it is anticipated that the 
lamp manufacturers will combine to vigorously oppose their 
adoption. 

The Temperature of Glow-Lamp Filaments.—In a recent 
communication to the Académie des Sciences (Comptes Rendus, 
Vol CXXIII., No. 18) M. P. Janet describes a method of 
measuring the temperature of glow-lamp filaments, which 
makes use of the experimental results of M. Violle on the 
determination of the mean specific heat of carbon between 0^ and 
temperatures above 1,000°C. (see Comptes Rendus, Vol. CXX., 
р. 869). It is known that the resistance R of the filament 
varies greatly as its temperature, Ө, varies. If we apply to the 
terminals of the lamp a difference of potential E, which can 
be varied from zero upwards, for each value of E the tempe- 
rature will have a different value, Ө, and the resistance a value, 
R. We can draw a curve (A) with the values of R for abscissse, 
and of E?/R for ordinates, E?/R being the loss in radiation at 
the temperature 6. Let us now take a lamp working under 
normal conditions, and interrupt the current at a time O; then 
let us observe the variation of the resistance of the filament with 
the time, as the filament cools. From these observations we can 
draw a curve (B) with time as abscissæ, and the resistance В as 
ordinates. By means of curve A we can deduce a third curve, 
C, having the time t as abscissz, and the loss by radiation at 
each moment as ordinates. The area of this curve will give 
the total loss by radiation from the maximum temperature of 
the filament to the ordinary temperature; and on dividing by 
the mechanical equivalent of heat, the corresponding quantity 
of heat is obtained. It is then only necessary to weigh the 
filament and apply M. Violle's formula (assuming that the fila- 
ment is of pure carbon) to obtain its temperaturc. M. Violle, 
in his brief communication on “ The Specific Heat and Boiling 
Point of Carbon" here referred to, sums up his results as 
follows :—(1) Above 1,000°C. the mean specific heat of graphite 
ncreases as a linear function of the temperature according to 
the following formula: C*, = 0:355 + 0:00006 x t. (2) The heat 
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liberated by 1 gramme of solid graphite from its temperature 
of volatilisation down to 0°C. is 2,050 calories. (3) Hence the 
boiling point of carbon is 3,600'C. 


Contemporary Electrical Science.—G. QuiNckE publishes 
another instalment of his electrical researches in No. 11 of 
Wiedemann's Annalen. It deals with the rotations of small 
spheres, cylinders, rods, and other bodies of dielectrio substanoe 
in a constant electric field. In an alternating field they take 
up some definite position along or across the lines of force. In 
a constant field they rotate as soon as they are immersed in a 
dielectric liquid. The author used & high-potential accumulator 
to produce the constant field. A clear quartz crystal suspended 
in ether between convex electrodes made five semi-revolutions 
in 24sec. in one direction, and then in the other, the oscilla- 
tions being kept up for several hours in a decreasing field. 
Similar rotations are exhibited by plates and spheres of 
calcspar, arragonite, topaz, mica, tourmaline, sulphur, crown 
and flint glass, and rods of shellac, and some kinds of glass. An 
arragonite sphere will keep rotating for 12 hours with appa- 
rently undiminished velocity. The author also investigates the 
deformation of air bubbles, and the apparent attraction or 
repulsion of two rotating spheres suspended side by side. He 
explains these rotations by supposing that the air-film adhering 
to the bodies in question is deformed by the electrostatic force, 
and exerts a tangential force upon the suspended body. The 
rotations are also observed in the case of hollow shells 
and some metallic bodies. A residual photo-electric effect 
of the cathode rays has been investigated by J. Exster and H. 
GzrTeL. This із an important contribution to our knowledge 
of the behaviour of alkaline chlorides under the influence of 
cathode rays. They lose their phosphorescence, acquire a 
characteristic coloration, and become photo-electrically sensitive, 
enabling a cathode coated with them to discharge itself under 
the influence of light. This is due to some kind of reduction, 
but not to the direct formation of an alkali metal. We shall 
reour to this again in detail. An interference refractometer 
for electric waves, described by O. WIRD R BUR, and fashioned 
on the principles first indicated by Righi, places a delicate 
instrument at our disposal for determining the electric refrao- 
tive indices of dielectrics. Two reflected electric beams, from 
the same source, are thrown upon a resonator, and a slab of the 
dielectric in question is interposed in the path of one of them. 
This necessitates a measurable displacement of the other mirror 
to avoid interference. Herr Wiedeburg determined the indices 
of plate glass and paraffin in this manner, and found them to 
be 2:63 and 1:418 respectively. He claims an accuracy of 
1 per cent. K. KAHLE recounts how he measured the E.M.F. 
of a Clark cell at the Reichsanstalt by means of Helmholtz's 
electrodyngmometer, consisting of a square outer * coil” 
of metallic bands, and a round inner one at right angles 
to it, thereby facilitating measurement, and allowing the 
use of strong currents without undue heating. A square 
coil exerts, of course, a more complicated electromagnetic 
effect than a round one; but our author has deputed 
the calculations to his colleague W. WiEN, who publishes the 
mathematical theory in the same number. The E.M.F. was 
found to be 1:4488 volts at Odeg., and 1:4322 volts at 15deg., 
using the H-form of the cell. It appears, however, that, as a 
standard of E.M.F., the cadmium cell has certain distinct 
advantages over the ordinary Clark. Substitute an amalgam 
of cadmium for one of zinc, and CdSO, for ZaSO,, leaving the 
other constituents as they are, and you have the new standard 
cell as recommended by W. JAEGER and R. WacnsuvurH in the 
same number. It has an exceedingly low-temperature coeffi- 
cient, as already pointed out by Weston in 1893, being only 
0-004 per cent. per degree, instead of 0-1 per cent. It is very 
constant, is easily reproduced, and its E.M.F. is very nearly 
1 volt (1:019 volts at 20°C.), Among other Papers of this 
very substantial number we notice one by A. BuscH on oscilla- 
tory condenser discharges, their causes and recognition, another 
by V. BIERNACKI on how to make aluminium amalgam, and 
another by C. PuLFRICH, congratulating himself on having pre- 
dicted that changes of temperature, having no influence upon 
the absorptivity of metals, could not have any influence upon 
their refractivity, a prediction which has recently been verified 
by Pflüger's experiments. 
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SOME RECENT DEVELOPMENTS 
TESTING. 


BY PROF. EWING, F.R.S. 


IN MAGNETIC 


For some time back the writer has used a special procedure 
in the ballistic test of bars, which, although it was mentioned 
in his Paper on ** Magnetic Testing," read in May last at the 
Institution of Civil Engineers, may still be new to most readers 
of The Electrician. 

The object of the novel process is to eliminate the error due 
to the magnetic resistance of the yoke in tests made with bars 
and yokes. When a bar is magnetised in a yoke the ampere- 
turns acting on the bar do not all go to overcome the magnetic 
resistance of the bar itself. Part of them go to overcome the 
resistance which the induction meets with in passing out of 
the bar into the yoke, and also the resistance within the yoke 
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itself. It has been customary to neglect this, treating it as a 
negligibly small quantity, and to take the value of the magnet- 
sing force H acting on the bar as simply equal to 
0-4 N 
L . 
where L is the clear length of the bar measured from the 
place where it leaves the yoke at one end to the place where it 
reaches the yoke at the other, C is the current in amperes, 
and N the number of turns in the magnetising coil. But in 
strictness, and especially when we are dealing with the very 
permeable iron or steel now obtainable for dynamos, the 
correction which should be made for the resistance of the 
yoke and the joints and the sunk ends of the bar is by no 
means negligible. 
The actual state of affairs may be written 
0°4rCN = HL + є, 
where є represents that part of the whole magnetomotive force 
which is used up in overcoming the resistance of the yoke, 
the joints, and the sunk ends of the bar. The following 
VE allows us to find « and so determine the true value 
of 
For this purpose two equal bars are used, with two short 


yokes joining their ends as in the figure (Fig. 1). The yokes 
are bored so that the bars are an easy fit in them, and set- 
screws at each end pressing against the outside surface of the 
bars serve to make a satisfactory magnetic joint. For con- 
venience of calculation the clear length between the yokes is 
made equal to 47 or 12:56cm., and on each bar there is a 
magnetising coil of 100 turns. 

If we call H' the apparent magnetising force acting on the 
bars—or, in other words, the force uncorrected for «—and Li 
the clear length between the yokes, we have 


„ O-4rCN 
Н’ = LU 
which in this case becomes 
H'=10C. 


That is is to say, each ampere produces 10 C.G.S. units of 
apparent magnetising force. 
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After a test has been made in this way, and the relation of 
B to the uncorrected foree H' has been determined, the yokes 
are pushed up closer as in Fig, 2, so that the clear length of 
each bar is now only half what it was before, or 6:28cm. Mag 
netising coils of 50 turns each are now used. Let Н” be the 
apparent force now acting, or 
« _ 9°40 CN, , 
H p 
then each ampere of current still produces an apparent 
force H“ of 10 C. G. S. units. A second test is made with this 
reduced length of the bars to find the relation of B to H". 
From these two tests we have the data for eliminating e and 
finding the true H. At any one induction the true force H 
must be the same in both cases (if the bars are of uniform 
quality), and the correction є for the yokes and joints is also 
the same in both cases. Thus, 


and 


from which 


But L, was taken equal to 3 Li, hence 
€ " ' 
a H" - H'. 


In order, then, to find Н we have only to subtract from H' 
the amount Н” – H', which is directly determined by compar- 
ing the results of the two experiments. 
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Fic. 3.—Method of correcting for yokes. 


Once this correction is made, the method of the yoke is as 
rigorously accurate as could be wished. And practically it 
offers several advantages as compared with the use of a ring. 
A straight bar is easier to shape than a ring. It can have its 
area of section more truly determined. The test can be made 
with a smaller specimen, and the magnetising coils are a 
permanent part of the apparatus, and do not have to be 
wound separately for every sample in the laborious way that 
is unavoidable in testing rings. 

An example will help to make the method clear. The 
following figures relate to a pair of Lowmoor bars tested in 
this way. The bars were turned to a diameter of šin., or 
0°952cm. The yokes were rectangular iron blocks, with a 
cross-section of 2·Oem. by 2:5em., and the distance between 
the centre lines of the two bars was 2:2cm. 

Ballistic observations were made, first with the full clear 
length of 12:56cm., and then with half that length. The fol- 
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lowing table gives a selection of the observed points, from which | itself, as described above, so that any difference which may be 


— y— pen. 


the curves marked (1) and (2) in Fig. 8 have been drawn :— 
L—Bers 12:56cm. long between |  II.— Bars 6°28cm. long between 


the yokes. the yokes. 

B H“ B. 
1,650 2:05 1,560 
4,600 507 3,160 
7,440 4-10 5,660 
9,460 5:12 7,920 

10,750 6:15 9,560 
12,280 8:20 11,590 
15,200 10:25 12,700 
14,410 15°4 14,160 
14,950 20˙0 14,750 
15,700 50˙0 15,550 
16,550 | 50:0 16,470 
17,150 | 700 17,050 
18,100 | 120-0 17,960 


The curves as reproduced here show only the parts of the 
test dealing with forces up to 20 C. G. S. units. The abscissæ 
are H' in curve (1) and H” in curve (2). 

The curve (8) of the same figure is drawn from the other 
two, by taking as abscissa 

H-H'-K 
for each value of B, where K is H" — H'. 
curve of H and B for the material. 

It will be noticed that the correction K for the yokes, which 
is shown by the horizontal distance between curve (8) and 


This is the true 


curve (1), is by no means an insignificantly small quantity, 
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Fic. 4. — Method of comparing Magnetising Forces required in different 
bars to bring them up to same induction. 


even with short yokes such as were used here. When the 
ordinary form of yoke is used the proper correction will be 
still greater, and to omit it involves a somewhat serious error. 
Its effect is to make the apparent permeability too low, 
-especially in the steep part of the curve, and also to make this 
residual magnetism considerably too low, when the test piece 
is p through a cyclic process. 

developing this new method, which makes the proper 
correction for the yoke possible and easy, the author's main 
objeot was to obtain accurate tests of 
bars to be used with his new permeability bridge.* The test 
which has just been quoted was one of several made for this 
purpose. Once a standard bar has had its true B-H curve deter- 
mined in this way, the permeability bridge allows other bars to 
be readily compared with it, and to have their curves drawn 
without the need of further ballistic tests. Indeed, the bridge 
may be used with advantage to compare against one another 


the Ито bars which are used in the primary ballistic test 


* For a description of the permeability bridge see The Electrician of 
May 8, 1896. 


e primary standard. 
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found between them may be allowed for in the final estimate 
of the results for either bar. When the two bars are turned from 
adjoining portions of the same rod, and are similarly treated in 
every way, no great difference is found; but the permeability 
bridge is well adapted to show even very small differences. 

When the correction K is known for any particular pair of 
yokes and bars we are in a position to estimate what magnet- 
ising current is needed to reach any desired value of the 
induction B. To reach any value of B it is necessary to use 
a current which will produce an apparent magnetising force 
equal to H+K. If the apparent force (or H’) is 10 per 
ampere, as it was in the instance quoted, and as it is in the 
ordinary construction of the permeability bridge, the proper 
н+к, Applying this to the 
example already quoted we have, by measurement from the 
curves of Fig. 8. 


current in amperes is not 10 but 


Proper current 
B H in amperes. 
2,000 1:90 022 
4,000 2°39 0-29 
6,000 2:86 0:35 
8,000 5:55 0:44 
10,000 4:50 0:55 
11,000 5°30 0°64 
12,000 6°45 0°76 
13.000 81 0:96 
14,000 108 1°27 
15,000 17:5 1:98 
16,000 31:2 548 
17,000 59:0 6:55 
17,500 80:0 8:5 
18,000 110 11:5 


Thus, in using the permeability bridge with the same ог 
similar yokes, and with this bar as standard, to test another 
bar which is not excessively different in its magnetic quality, 
if we wish to make the comparison of magnetising force at, 
say, an induction of 10,000, we should apply a current of 0°55 
ampere. Then when balance is obtained the ratio shown by 
the bridge will be, with all necessary exactness, the ratio 
between the two magnetising forces required by the standard 
bar and by the test bar, respectively, to produce in each of 
them an induction of 10,000. 

As an example of the use of the permeability bridge in this 
way the following test may be cited. It refers to a bar turned 
from an unforged dynamo steel casting. The standard bar 
used was the one the curve of which is drawn in Fig. 8. To 
compare H for the test bar with H for the standard bar a 
current of 0:22 ampere was applied, thereby producing an 
induction 2,000. A balance was obtained with 87 on the 
dials: that is to say, 87 turns on the test bar balanced 100 
on the standard bar. Hence H on the test bar for B=2,000 
. 1:90 x 87 : 
is 100 or 1:65. 

Next for B = 4,000, a current of 0:29 ampere was applied, 
and a balance was obtained with 92 on the dials, making H 


on the test bar = 2-89 x 92 


continued with currents of 0:85, 0°44, &c., with the following 
results :— 


, or 2°20. The same procedure was 


| Current | Н on standard Reading on 
B | applied. bar. dial. | Н on teat bar. 

2,000 0:22 1:90 87 1:65 

4,000 0:29 2-39 2-90 

6,000 0-55 2:86 101 9:89 

8,000 0:44 3:58 115 4:06 
10,000 0:55 4:50 127 5°70 
12,000 0-76 64 135 8:67 
13,000 | 096 81 136 110 
14000 127 108 134 145 
15000 | 1:98 17:5 126 21:8 
16,000 | 3:48 312 114 356 
17,000 6'35 59 107 63 
17,500 85 80 104 83 


— — 


~ This test is illustrated in Fig. 4, which shows by the full 
line the B-H curve of the standard, and by the dotted line the 
B-H curve of the test piece as thus determined. 
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An important practical point in the use of the permeability 
Tor is this, that no great precision has to be aimed at in 
the adjustment of the current. So long asit is anywhere near 
the intended value the reading as shown by the dial does not 
change, or changes very slightly. This is because the B-H 
eurves of the test piece and the standard bar, even when they 
cross as in this example, follow the same general trend suff- 
eiently to make the ratio of the forces alter but slowly when 
the force itself is increased or diminished. Hence, although 
in the above table the proper currents are stated to two places 
of decimals, a much rougher adjustment of them will serve in 
practice without impairing the accuracy of the results, and for 
their measurement any decent form of commercial ampere- 
meter will suffice. 

It must not be supposed, however, that measurements of 
magnetic quality made by the permeability bridge are them- 
selves rough. On the contrary, the author knows no more 
delicate means of detecting and measuring small differences 
between one specimen and another. The absolute accuracy 
of measurements made with the bridge depends on the accu- 
racy of the primary ballistic test of the standard bar; and if 
that is made by the method described in this Paper it can 
claim an accuracy equal to that reached in any ballistic tests. 


THE FIRST COST OF TRANSFORMERS.* 
BY GEORGE ADAMS. 


In designing transformers the well-known formule е = 
4'45Ftn10-3 and е, = 4:45Ftn10-5 where e, = primary R. M. S. 
volts, e, = secondary R. M. S. volts, Е = total flux in iron core, 
t, = primary turns, t, secondary turns, will not enable us to 

etermine all the data required for the construction of a trans- 
former. Generally we have given the primary and secondary 


voltages, the frequency and the output. We have then to 
determine in some manner the best relation between F and ¢ 
—that is to say, between the total flux in the iron core and 
the number of turns. In the case of large sub-station trans- 
ormers a small number of turns may be employed, as the 

ransformer can usually be switched out of circuit at no load, 
and the no-load current need not therefore be taken into con- 
sideration. But in small transformers it is generally imperative 
to use a large number of turns in order to keep down the no- 
load current. No general rule can be given, therefore, to 
find the number of secondary turns; but usually an increase 
in the number of turns is accompanied by an increase in the 
cost of materials per kilowatt of output. There is, however, 
& limiting minimum number of turns for each size of trans- 
former, below which we cannot go without increasing the cost 
. of materials per kilowatt. 

The particulars of 11 different transformers, varying in 
output from 3 to 10 kilowatts, have been worked out by the 
writer, and the tabulated results given below. The type of 
transformer in each case was that illustrated in Fig. 1. The 
frequency was taken as 100 B; the induction in lines per 
square centimetre was assumed to be 8,500; primary volts 
2,000, secondary volts 100; price of copper 10d. per pound, 
price of iron 4d. per pound in each case. 

. Curves showing the cost in shillings per kilowatt of output 
as ordinates and the number of secondary turns as abscisse 


| * All righta reserved. 
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are illustrated in Fig. 2. By these curves we can decide 
immediately upon the number of turns which will correspond 
with the lowest cost of materials, the above data ‘being 
assumed. 

For other prices similar curves can of course be constructed.. 
In the case of small transformers, however, the cost of 
materials is sometimes a secondary matter, although 
sufficiently important. Small transformers are usually on 
the circuit the whole of the day; and the considerations of 
no-load current and all-day efficiency are in many cases suffi- 


S W 8 


Cost per kilmcatt in shillings. 


0 


0 5 10 15 20 25 30 35 40 45 50 55 60 
Number of Secondary Turns. 
Fic. 2 


cient to overrule the question of large first cost; and it 
becomes necessary to employ a large number of turns, even 
though an increased outlay in materials may be necessary. 
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3 20 392 16 246/13 482 0 85 431 94 

3 30 588 20 160 16 8 534/70 023 4. 

3 | 40 785 37 130 30 10 45 4 74 224 83 

6 | 20 392 31 282 25 10 94 0 119 1019 11 

6 30 588 56 218 46 8 72 8 119 419 104 

6 40 785 77 152 64 2 50 8 114 1019 13 

6 | 50 880 109 109 90 10 36 4 127 221 21 

10 | 15 294 32 435 26 8145 0 171 817 2 

10 20 392 44 309 36 8105 0 139 813 114 960. 
10 30 888 95 214 80 0 71 4 151 415 14970 
10 40 |785 160 |208 135 4 69 4 202 820 3 


The question as to whether the first cost of the transformer, 
or all-round efficiency, is the most important consideration 
must, of course, be decided by the engineer who designs the 
installation. 


AN AMERICAN ELECTRIC TRACTION POWER 
STATION.* 


One more resort is about to be added to the large number 
already in the vicinity of Greater New York which have been made 
accessible by the adoption of the trolley system. Midland Beach 
is the name given to a portion of the south-east shore of Staten 
Island. Somewhat over a year ago the Staten Island Midland 
Railway Company purchased two small railway lines which had 
been built previously, and secured franchises for a number of new 
lines in the interior of the island, all of which are being developed 
into an extensive system of rapid transit, which will eventually 
connect all the principal points in the island. 

The Company’s lines comprise at present 22 miles of track, all of 
which is now in operation. Six and one-half miles of this track is 


double, and work is being pushed on the principal lines, which are 


being double tracked as fast as ible. The line is constructed 
partly with span wires and y with single brackets, the poles 

ing of wood. Three feeders of 500,000 circular mils section 
(0-707in. diameter) run from the power house to the three centres 
of distribution. e track is laid with 60lb. T rail, except for short 
distances in passing through villages, where a rail of the girder type 
was required by the authorities. In such places 90l b. girder rail 
was used. In order to interfere with driving as little as possible, 
the plan has been adopted, where the roads are narrow, of placing 
the tracks close to the sides of the road, leaving the centre 


* Abstract from the Electrical Enyincer, of New York. 
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unobstructed. Where this is done side brackets are used instead of 
span work. Most of the streets over which the Company’s lines 
run have macadam pavement which has had to be renewed after 
the tracks were laid. This kind of pavement has been found to 
make considerable expense to replace, as the large foundation stones 
cannot be used again on account of their interference with the ties. 
All the material taken out is replaced with small broken stone. 
The power house is located a few steps from Grassmere station 
on the line of the Staten Island Rapid nsit Railroad. On one 
side is an elevated siding, where coal may be dropped from cars 
directly into the boiler room, and at the rear is a lake of fresh 
water, from which water for boilers and condensing engines is 
obtained. The power house, apart from the advantage of easy 
access for fuel and water, is especially favourably connected for the 
economical distribution of current to the different lines of the 
Midland System, being practically at the centre of distribution of 
power. The general plan of the building and the disposition of the 
machinery is shown in an accompanying illustration. The building 
is of brick, the engine room being 54ft. 6in. by 88ft., and the boiler 
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way. Plan and Elevations of Electric 
Power-Generating Station. 


RSR 
room 39ft. 4in. by 84ft. The engines and boilers are from the 
works of Messrs. Robert Wetherill and Co., of Chester, Pa. They 
are of the tandem compound condensing type, unusually strong · in 
construction and especially designed to withstand the heavy strains 
of railway service. 

The cylinder dimensions are 16in. and 30in. by 48in., the speed 
being 100 revolutions per minute. The capacity of each engine at 
15016. pressure is 500 H. P., and each is directly connected to a 300- 
kilowatt General electric 6-pole generator. The condensers were 
built by the Worthington Company, and are located in the base- 
ment, which, in this station, is unusually well lighted and venti- 
lated. The piping is of the strongest and most approved construc- 
tion, and is placed with a view to accessibility for inspection and 
re The main pipes to the engine are of hammered copper, 
and are bent in long curves to reduce the steam friction. 

The boilers are an especially interesting feature of this plant. 
They are of a type rather new in railway work. They are known 
as the ‘‘ Berry Boiler,” and are manufactured exclusively by 
Messrs. Robert Wetherill and Co., and consist of two vertical 


SCALE OF FEET 
10 20 30 


cylindrical shells, united at top by a crowned ring and at the bot- 
tom by a conical crown-sheet. Tubes radiate from the inner to the 
outer shell, uniting and bracing them and forming a structure of 
great strength. The gases, rising from the fire in the internal 
combustion chamber, are deflected by a fire brick arch placed in 
the internal flue, and pass through the tubes to the outside flue, 
then upward and inward through the middle section of tubes to 
the internal flue, thence upward and outward through the upper or 
superheating tubes, thence upward and inward over the top of the 
boiler to the stack. This boiler has proved remarkably economical 
in the consumption of fuel and in the attendance required. 

The switchboard is of the latest and most approved design. 
There are three dynamo panels, one for each generator, a middle or 
totalising panel and three feeder panels. The totalising panel 
contains an ammeter for indicating the total flow of current and a 
recording wattmeter. The recording wattmeter is an extremely 
useful accessory to a power station, as it enables the engineer to 
compare readily during any given period the power output of the 
station with the coal consumption. The oiling of all the machinery 
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is accomplished automatically by means of a gravity lubricating 
system. A large elevated reservoir is located at one end of the 
station, from which pipes run to all ке. From the bearings 
it is caused to flow throuzh a filter in the basement to a collecting 
reservoir, from which it is again pumped up to the feed reservoir. 
A great economy in oil consumption is obtained by this system. 
The station is provided with a 20-ton travelling crane. 

The Company have 40 cars, 25 of which are long open cars and 
15 box cars. ese are equipped with the General Electric Com- 
pany’s 25 H.P. motors and accessories. The car bodies are hand- 
somely finished, and were built by the St. Louis Car Company. 
The Company's new car house, which is now in course of construc- 
tion, is located at the Concord junction of the line, which is about 
at the centre of the system. A separate office building is also 
being erected at this point. The car house is a brick structure 
110ft. wide and 300ft. long. It is separated into three distinot 
sections by two fire walls which run lengthwise through the build- 
ing. It contains 8 tracks, and those in the central section of the 
building are arranged so as to run entirely over pita. 
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PERMEABILITY CURVES OF DYNAMO-MAGNET CAST STBEL. 


The four curves below* are from tests made on some samples of | made by Prof. Ewing. The curves in Figs. 3 and 4 were obtained 


cast steel. 
dynamo purposes. 


As will be seen, the material is of excellent quality for 
Fig. 1 is drawn from tests carried out by the 


in the Bergische Stahl-Industrie Gesellschaft's own laboratory. 
The residual value of B for the ring referred to on Fig. 4 was 


Physikalisch-Technische Reichsanstalt, and Fig. 2 is from tests ' 8161, and the coercive force was 1:5 C.G.S. units. 
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Fic. 2. — Tests of a Steel Rod and Ring for the Bergische Stahl-Industrie Gesellschaft, 
Signed, J. A. EWING. 
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METHODS OF PREVENTING EXTERNAL MAGNETIC 
INFLUENCES FROM AFFECTING HIGHLY SENSI- 
TIVE GALVANOMETERS.: 


BY DR. A. RAPS AND DR. A, FRANKE. 


When considering the disturbances in Physical Institutes caused 
by tramways it is only the most sensitive mirror galvanometers 
that we need think of ; for we are already in possession of lees sen- 
-sitive instruments upon which the magnetic field of the earth has 
no effect. The very construction of sensitive astatic instruments 
points out a way, to start with, to make them to a certain extent 
independent of variations in the earth's field. For one need onl 
make the magnet-system so perfectly astatic that the forces, whic 
the earth's magnetism still exerts on it, can be neglected in com- 
parison with the torsion of the suspension or the force of the oon- 
trolling magnet. To accomplish this, Du Bois and Rubens propose 
to surround the stronger magnet with an iron ring, which reduces 
the field within it sufficiently to cause both magnets to be equally 
affected by the field. The firm of Siemens and Halske, wishing to 
avoid the inconvenience of this iron ring, started experiments with 
the result that two ways were found to reach the required goal. 

The first method consists in the arrangement of one or two 
bundles of soft iron wire which are brought near to the weaker 
magnet in a horizontal direction outside the galvanometer case. 
This strengthens the component of the field in the axis of the bundle. 
-One can in this manner ensure that disturbances in one direction 
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* Reproduced from the Elektrotechnische Zeitschrift, October 15, 1896. 
+ From the Zlektrotechnische Zeitschrift. 


do not affect the instrument, while in the direction at right angles 
to this neither the sensibility nor the position of the zero are 
affected, and the measurement is only affected to a very slight extent. 

The following method was used to eliminate the components 
which result when the magnete are not exactly at an angle of 180 
with one another. In addition to the two principal magnets on 
the moving system itself, two small auxiliary magnete were fized on 
it, and so arranged that they could be turned. ese magnets are 
much weaker and lighter than the ‘principal magnets, so as not to 
appreciably increase the moment of inertia of the system, and they 
are magnetised so that the sum of their moments ів only a little 
greater than the components of the two principal magnets. By 
turning these auxiliary magnets perfect astatioism can be produced ; 
and as the component of the whole system will not be altered much 
even by turning the weak magnet considerably, one obtains the 
correct adjustment without great diffioulty. Such an astatic system 
is independent of disturbances in all directions, so far as these act 
on both magnets with equal strength, as earth-ourrenta always do. 

In galvanometers with one pair of coils one can form the astatic 
system of three magnets equally spaced, the upper and lower ones 
of which are in the opposite direction to the middle one, and are 
each half as strong as it, and one can adjust the auxiliary magneta, 
as above explained, in such a manner that this condition is accu- 
rately fulfilled. Such an instrument will be uninfluenced by disturb- 
ances fairly near to it, so long as their strengths within the actual 
space taken up by the galvanometer are proportional to the distances 
from the source of the disturbance. By combining the two methods 
one can hope for a perfect prevention of the disturbances on the 
most sensitive galvanometers and magnetometers. 
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ON THE COMMUNICATION OF ELECTRICITY FROM | 
ELECTRIFIED STEAM TO AIR.* 


BY LORD KELVIN, MAGNUS MACLEAN, AND ALEXANDER GALT. 


The experiment. described in this Paper was a first slight instal- 
ment of an investigation, which we have proposed to make, of the 
diffusion of electricity through air, and the communication of 
electricity from the molecules of one gas to the molecules of another 
beside it, or mixed with it. 

By arrangements, readily imagined, we electrified dry super- 

heated steam at atmospheric pressure by a needle point connected 
with an electric machine. The dry electrified steam was drawn off 
through a tube with an inlet admitting unelectrified air to mix with 
the steam. The mixed air and steam were drawn through the 
metal worm of a still, and cooled by an abundance of cold water 
around the worm. The condensed water fell into a Wolff’s bottle, 
in one neck of which the exit tube of the worm was fixed. The 
air, thus cooled and partially dried, was drawn out of the other 
neck of the Wolff's bottle through a drying tube of pumice and 
sulphuric acid ; and thence through a short paraffin tunnel to one 
of our electric filters, t insulated and connected with the insulated 
electrode of a quadrant electrometer. Through a second paraffin 
tunnel, at the other end of the filter, and a connecting pipe, the 
air is drawn off by an air pump. All the metal of the apparatus 
except the filter, and except the electrometer vane, is connected 
with the metal case of the electrometer. 

We were much interested to find, as we expected, that the steam 
gave up а large part of its electricity to be carried away by the air, 
while the eteam itself was left behind in the Wolff’s bottle and the 
sulphuric pumice. We tried the experiment both with positive 
and negative electrification, and found it equally successful in the 
two cases. 

A full description of the experiment, with drawings 5 
. the apparatus, is given in a Paper on the electrification of air an 
other gases, which we hope to communicate to the Royal Society at 
its first meeting in November. 
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THE VOLATILISATION OF SOME REFRACTORY 
BODIES. { 


BY HENRI MOISSAN. 


In a former Papers I described various forms of electric furnace 
which enabled me to commence the study of high-temperature 
chemistry. In the present communication I shall mostly describe 
experiments which effect the volatilisation of some metals and 
metalloids and the easy distillation of silica and zirconia. 

To condense the vapours of refractory bodies I employed a metal 
tube, cooled internally by a stream of water. This arrangement 
was used by Henri Sainte-Claire Deville in his beautiful researches 
on dissociation, and produced interesting results. I employed in 
these experiments a copper tube of 15mm. diameter, bent into 
U shape, and I passed a current of water through it at about 
1 atmosphere pressure. The curved portion of the U-tube was 
introduced into the electric furnace 2cm. below the aro, and above 
the crucible which enclosed the substance to be volatilised. In 
addition, a sheet of asbestos card, placed over the opening for the 
cold tube, allowed the condensation of the metallic vapours which 
came out of the furnace in abundance. 

As an example of the use of a cooling tube I will cite the action 
of heat on two stable compounds of mineral chemistry—pyro- 
Phosphate and silicate of magnesium, The pyrophosphate was 
submitted for five minutes to the action of an aro of 300 amperes 
and 65 volts in the electric furnace. After some moments 
vapour came off freely. The temperature of the water flowing 
through the cold tube was 15°4°C. before the commencement of the 
experiment. At the end of the experiment, when the furnace was 
in full activity, the temperature of the water was only 17 5C. 
Under these conditions the vapours which formed in the middle of 
the turnace were condensed with the greatest ease on the cooling 
tube. On withdrawing the latter from the furnace I found that it 
was partly covered with ordinary phosphorus, which caught fire on 
being rubbed, or oxidised slowly in the air, forming a syrupy paste, 
which freely reduced silver nitrate. . Besides this phosphorus I 
could detect the existence of magnesia on thetube. In the crucible 
there remained a grey, spongy, fused substance, which on analysis 
was found to contain quite different quantities of phosphoric acid 
and magnesia to that contained in the original pyrophosphate. 


* Paper read before the British Association at Liverpool, in Section A. 

+ “Un the Diselectrification of Air.” Proc. Roy. Soc., March, 1895. 

+ From the Annales de Chimie et de Physique, September, 189€. 

Annales de Chimie et de Physique, March, 1895, and Comptes Rendus, 
Decemter, 1892. | 


The pyrophosphate contained 63°96 per cent. of phosphoric acid 
to 36°04 per cent. of magnesia, while the fused residue contained 
43°84 per cent. of phosphoric acid to 55°58 per cent. of magnesia. 

In another experiment I heated asbestos (silicate of magnesium 
containing a little iron) in a carbon crucible for 6min. The 
current was 300 amperes at 75 volts. After the experiment there 
only remained in the crucible a very small quantity of melted 
silicate and a ferruginous globule with a brilliant fracture, con- 
taining 1:6 of magnesium and 07 of silicon. The cooling tube was 
covered with a grey powder, containing large excess of silica and 
magnesia and very small amounts of carbon and silicon. I found 
transparent spheres of silica, which would scratch glass and give 
the reaction of silica with a salt boad very prettily. These two 
preliminary experiments, which I have chosen from several, show 
me that the most stable salts are dissociated by the electric aro, 
and that it is possible to recover and study the products of their 
decomposition with ease. 

VOLATILISATION OF METALS. 

Copper.—-A fragment of copper, weighing 103 grammes, was placed 
in the carbon crucible of the electric furnace, and was heated for 
5min. with a current of 350 amperes at 70 volts. In one or 
two minutes splendid flames, from 4cm. to bom. in length, spouted 
out with force through the openings through which the electrodes 

ass at each side of the furnace. These flames were surmounted 
y torrents of yellow smoke, produced by the formation of oxide of 
copper by the combustion of the metallic vapour. The experiment 
5min., and then the current was stopped. e bead 
which remained in the crucible only weighed 77 grammes now, so 
that 26 grammes of copper had been volatilised. Around the 
crucible, in the horizontal portion between the cover and the 
furnace, was a broad band of fused copper globules, produced by the 
distillation of the metal. On the yellow sublimate which was 
collected being treated with cold dilute hydrochloric acid, copper 
oxide was dissolved, and little spheres of metallic copper, blackened 
on their surfaces, remained as a residue; these were soluble in 
nitric acid. On the cooling tube an abundance of metallic copper 
was found. 

Silver.—It has long been known that silver is volatile at a high 
temperature. In the electric furnace silver can be brought to 
ebullition. It then distils more easily than silica or zirconia. One 
obtains an abundance of fused globules, a grey amorphous powder 
and arborescent fragments. 

Platinum.— When heated in the furnace, platinum fuses in a few 
moments and then volatilises. Metallic platinum is found in little 
bright drops and dust on the cooler portions of the electrodes, or 
on the surface of the lower brick at some centimetres distance from 
the crucible. 

Aluminium.—Heéated for 6min., by a current of 250 amperes 
at 70 volts ; a lightly agglomerated grey powder was found on the 
cooling tube. On shaking this up with water little spherules of 
aluminium fell to the bottom of the glass. These spheres were 
metallic in appearance, and they were acted on by hydrochloric or 
sulphuric acid, hydrogen being given off in each case. From the 
vapour coming out of the furnace little spheres covered with 
alumina were collected on a piece of asbestos card. 

Tin.—Duration of the experiment 8min., with a current of 
880 amperes at 80 volts. When the furnace was in full activity 
white vapours came off freely in the neighbourhood of the elec- 
trodes. On the tube was found a small amount of oxide of tin 
soluble in dilute hydrochloric acid, small brilliant globules, and a 
grey substance of fibrous appearance. This fibrous portion and 
the metallic spheres, when treated with hydrochloric acid, produced 
a distinct evolution of hydrogen ; they were of metallic tin. It is 
also easy to condense in the external portion of the oven little 
globules of metallic tin mixed with oxide. 

Gold.—Duration of the experiment 6min., with a current of 
360 amperes at 70 volts. 100 grammes of gold were placed in the 
crucible, at the end of the experiment only 95 remained. During 
the experiment a great deal of vapour, of a (aeger yellow colour, 
came off. The cooling tube was covered with a dark powder, with 
& purple shimmer. Ina microscope of small magnifying power one 
could distinguish little solid spheres of fused gold of & beautiful 
yellow colour. These globules dissolved rapidly in aqua regia, and 
showed all the characteristics of gold salts. On the hottest part of 
the asbestos card on which the furnace vapours had condensed we 
found numerous very small globules of metallic gold. Around this 
portion, which had a nice yellow colour, was a red halo, and beyond 
this a beautiful dark purple tint. 

Manganese. —This metal, to the volatilisation of which M. Jordan 
has recently called attention, gave very interesting results. I will 
only describe one experiment which seemed quite characteristic. 


"The duration of the experiment was 10min., with a current of 


380 amperes at 80 volts. I placed 400 grammes of metallic man- 
ganese in the crucible. During the experiment vapours came off 
very abundantly, and at the end I could only find a bead of metallio 
carbide weighing a few grammes, In preparing manganese in the 
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electric furnace, every time I heated too long no metal was found in 
‘the crucible. 
Iron.—Duration of the experiment 7min., current of 350 
amperes at 70 volts. On the cooling tube a grey powder was 
found. This was of brilliant appearance, was very thin, and had a 
molecular surface ; it was malleable enough to be bent under the 
blade of a knife. This powder was mixed with a grey dust of the 
same colour as iron reduced by hydrogen. This dust could be 
polished by a burnisher; and the whole sample dissolved in hydro- 
‘chloric acid, giving off hydrogen. On the asbestos card which 
‘received the metallic vapour, I found little spheres of magnetic 
oxide and globules of the same composition, of a black colour and 
rough surface. 


. Uranivm.—Duration of the experiment 9min., current 350 
.amperes at 75 volts. On the cooling tube were found perfect little 
metallic spheres in profusion, mixed with a deposit of grey powder 
easily soluble in acids with an evolution of hydrogen. The solution 
showed all the characteristics of uranium salts. On the asbestos 
card were found abundant yellow spheres, which when crushed in 
'an agate mortar lost their crust of oxide, became grey, and assumed 
a metallic appearance. 


METALLOIDS. 


Silicon.— With a current of 300 amperes at 80 volts, silicon was 
volatilised. On the cooling tube were found little spheres of fused 
silicon, which were acted on by a mixture of nitric and hydrofluoric 
acid. These spheres were mixed with a grey dust and a small 
quantity of silica. On collecting the sublimate on the asbestos card, 
it was found that a large portion of the silicon had been trans- 
formed into silica. "This volatilisation of silicon can be made visible 
by means of the apparatus I have described in a former Paper.* 
Crystallised silicon, prepared by Deville's or Vigouroux's method, 
was placed between two vertical carbons. As soon as the arc was 
formed it was seen, by observing a projected image, that the silicon 
fused, and caused a real ebullition. When the electrodes were cool, 
crystals of a pale green silicide of carbon were found on their extre- 
mities, in the midst of the graphite which had formed. 


Boron.—One cannot volatilise boron in the crucible of the electric 
furnace, for under these conditions it is transformed into boride of 
carbon. When one places in the electric arc pure amorphous boron 
prepared by means of magnesium,t on projecting it, as explained 
above, one sees the boron turn red, then surround itself with a 
large halo, and finally disappear, without exhibiting any phenomena 
of fusion. After the experiment the extremity of the electrode is 
found to carry little black masses of a fused appearance with some 
crystallised points which consist of a carbon boride of definite 
composition. In this last experiment it is very important that the 
carbon electrodes should be as pure as possible. It must not be 
forgotten either that if the mass of boron is rather great, at the same 
time that the combination of the boron and carbon takes place boric 
acid may be formed at the bottom with great rapidity and boils, 
but it can easily be removed with boiling water. We can conclude 
from this experiment that boron passes from the solid to the 
gaseous state without liquifying. 


Carbon.—Duration of the experiment, 15min. to 20min]; current, 
370 amperes at 80 volts. Heating a crucible under these condi- 
tions in the neighbourhood of the arc and filled with large frag- 
ments of carbon, it was not long before the whole mass of carbon 
turned ipto graphite, and after the experiment very thin translucid 
plates were found on the cooling tube. These plates had a chestnut 
colour, owing to their transparency. M. Berthelot, in his numerous 
experiments on the progressive condensation of carbon has already 
indicated the existence of a light and chestnut-coloured carbon. 
The carbon is separated from the lime, which has been volatilised 
at the same time, by dilute hydrochloric acid. The residue thus 
obtained burns easily in oxygen, producing carbonic acid. I have 
already described in detail the properties of this carbon vapour. 


OXIDES. 


Researches on the crystallisation of oxides which I have already 
ublished+ amply demonstrated the volatility of these compounds. 
will mention experiments on the oxides which were regarded 
as infusible before these researches, viz., lime, magnesia and 
zirconia. 

Lime.—With a current of 350 amperes at 70 volts lime can be 
volatilised in eight or ten minutes. Under these conditions one 
collects from the cooling tube lime, in the form of amorphous dust, 
showing nospherules. With a current of 400 amperes at 80 volta, 
the experiment can be made in five minutes. Finally, with a 
current of 1,000 amperes at 80 volts one can volatilise 100 grammes 
of oxide of calcium in five minutes. 


* Н. Moissan, Reproduction du Diamant," Annales de Chimie et de 


Physique, Tth series, Vol. VIII., p. 510. 

t Comptes Rendus, Vol. XCIV., p. 392. 

+ Annales de Chimie et de Physique, January, 1895, and Comptes 
Rendues, December, 1892. RS : 


Magnesia, —Magnesia is more difficult to volatilise than lime; 
further, its boiling point is near its fusing point. As soon as 
magnesia is meled, it gives aff vapour, which can be condensed 
on the cooling tube. This experiment can be made with a 
current of 360 amperes at 80 volts. The distillation becomes 
very fine and rapid when currents of 1,000 amperes at 80 volts are 
employed. 

Zirconia.—When zirconia is subjected to the high temperature 
of the electric furnace it fuses at once. In ten minutes, using a 
current of 360 amperes at 70 volts, white smoke comes off 
freely. This smoke is formed by zirconia vapour, for at this high 
temperature zirconia boils. Condensing the vapour on a cold 
body, I obtained a white dust, which I treated with very dilute 
hydrochloric acid, to remove the lime which it contained. After 
washing with boiling distilled water, and desiccating, a white 
powder remained, which, under the microscope, presented the 
= i of white rounded masses, without any transparent par- 
ticles. This powder had all the characteristics of zirconia. It 
scratched glass with ease, and its density was 5°10. After cooling, 
a mass of fused zirconia, showing a crystalline fracture, was found 
in the crucible. Finally, within the furnace, in the cooler parts 
one sometimes finds crystals characteristic of zirconia ; they are 
shaped like transparent dendrites, have a vitreous lustre, scratch 
glass, and are not acted on by sulphuric acid. 


Sil ica.— Fragments of rock crystal, placed in a carbon crucible, 
have been subjected to the action of the electric arc, produced by 
a current of 350 amperes, at 70 volts. In a few moments the silica 
fuses, and in seven or eight minutes boiling commences. A bluish 
smoke, lighter than that produced by zirconia, comes out of the 
furnace through the openings for the electrodes. Vapour is evolved 
freely during the whole experiment. One can collect this by placing 
an inverted crystalliser at some distance from the orifices of the 
furnace. The interior of the crystalliser is rapidly covered with a 
light layer of an almost opaque substance, of a bluish white colour. 
Taking up the contents of the crystalliser in water and examining 
them under a microscope or magnifying glass, one finds that it is 
chiefly formed of opalescent spheres ; these are easily soluble in 
hydrofluoric acid. These little spheres are solid, and are visible 
to the naked eye ; sometimes they have at one point a hollow 

rtion, evidently indicating that the fused silica has diminished 
in volume on solidifying. Besides these spheres one comes across 
numerous particles of amorphous silica. If we wish to recover 
a considerable quantity of the distillate, i is better to employ 
a furnace the cover of which has a vertical opening above 
the crucible, to allow the silica vapour to come out. A glass bell or 
a metallic cover can be arranged over this opening, and we can thus 
obtain in 10 or 15 minutes, 20 grammes or so of & white and very 
light powder, which is purified from the lime it has carried with it by 
washing it in dilute hydrochloric acid. The shape of the condensed 
silica of course depends on the rate at which the vapour is cooled. 
If we wish to obtain many spherules, cooling must not take place too 
rapidly. This silica is very soluble in hydrofluoric acid, and dis- 
salves in the cold with a faint hissng noise. It is easily acted on 
by potassium hydrate in fusion and by alkaline carbonates. Its 
density is 2 4, a little lower than rock crystal. Finally, these little 
spheres scratch iron with ease. Examining the deposit which is 
formed in the glass globes of arc lamps, I have found little spheres 
of silica identical with those just described. It is therefore more 
especially to the volatilisation of the silica that such globes, which 
have been in use forsome time, owe their opalescence. This silica 
comes from impurities in the carbon. I will add that silica at this 
temperature is easily reduced by carbon, and forms a crystallised 
carbide of silicon or even pure silicon. Thus we see that zirconia 
and silica melt rapidly in the electric furnace, and that in seven 
or eight minutes’ time they boil and assume the gaseous 
atate. 

CONCLUSIONS. 


To sum up, at the high temperature produced in the course of 
these experiments with the electric arc, metalloids and metals were 
volatilised which were until now considered as refractory. The 
most stable compounds of mineral chemistry disappear in the 
electric furnace, either by dissociation or volatilisation. All that 
remains that can resist these high temperatures is a series of new 
compounds which are perfectly crystalline, and have an excep- 
tional stability. They are borides, silicides, and above all metallic 
carbides. I shall shortly describe their properties. M. Daubrée 
has already remarked that the carbon of all our actual organic com- 
pounds may have been originally combined with the metals in the 
form of metallic carbides. The electric furnace seems to realise 
the conditions of this remote geological period. It seems probable 
that these are the compounds which can exist in the stars at a high 
temperature. I may remark that, at the same period, nitrogen 
must have existed in the form of mineral nitrides, while hydrogen 
existed. in great quantity in a free state in a complex gaseous 
medium which included carbides of hydrogen and perhaps 
cyanides. | 
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SOME SWISS CENTRALSTATION STATISTICS FOR THE YEAR 1895.* 
Total Average Length Length m | us 
1 connections, time each | of ge n Total A 1| sles] 
Locality | * | 4 remarks as to make and | ~ + capital | Annual | 28098 | SJ, 
of System. | ee rice of lamps and under. over- expendi- | receipts expendi-| ig. Tariff, 
ш Lamps. burns per p 23 ground, head | ч. ture Sig Pai 
station. Motors experience with them. > ture (£). Y Ж > 
8 с.р. уеаг I А cable cable ` | (£). *u © 
TN. . Pix Pere (£). led. “22 
or equiv. (hours). (miles) (miles рд |^" 
ДААЛАЙ ey Continuous & 7,750 | 290 “Hard” at 5:5 watts per c.p. . аррг'х. 11,420 4,102 2,000 | 68 644. per 
alternating preferred (Is. 2d.). 31 | | k. w. hour. 
Baden Two-phase 8,050 | 405 “Нага” (1134.) ; 1d. returned | sei 
for old lamps. 
Bern Continuous 9,300 ort JU Fu ^ v ctus 
Bellinzona ...... Alternating 5,290 1 „ ——— — PA ixi 
іе] .. ............ | Three-phase 110 | 1,005 aU — 3| ute 2:2 0:4 
Bremgarten Continuous 640 ST 600 id émis * 
n. Continuous 4.200 100 1,000 Chiefly “ Hard”; watts per 017 62 
candle rises to 4°5 (114d). 
Bulle ............ | Alternating 2,050 20 Chiefly “ Hard " (1s, 2d.). 12:9 5,580 834 552 | 421 e" 
Davos. Platz. Alternating | 10,452 . Allg. El. Оез, “Нага” Co., 48 | 18,824 2,680 2,742 | 102} 10s. 9d. per 
Zurich Co., and Siemensand 16 c.p. Ip. 
* ' Halske (104d, and 1s. 04d.) | per year, 
La Goule Alternating | | А " | 07.0 
St. Imier | (5,000 volts) | § 2,550 | 165 700 vias ВСЯ 21'8 
Interlaken.... | Alternating 6,094 | 14 1,642 |“ Hard” at 31 to 55 watts 6°4 4 
ег c.p. (18. 03а.). 
Langnan .... Alternating 1,070 ©. 1,200 Е ry 
Locle Continuous 4600 | 60 Lb. зс е 8°7 | 18,000 
(3-wire) 
Lucerne ......... Alternating 8,757 | 722 3 Жз bea 4 * ye ET | 
Montreux ..... Alternating | 25,568 12 400 Allg. Elektr. Ges. 3°5 watts 255 | 246 | 40,694 | 10,267 4,521 42  67d.perk.w. 
| per c.p. (1s. 2d.) | | ludi 1». 
n | І renewals, 
Muralto ......... Alternating 1,386 Siemensand Halske lamps give | 4*6 © 
| | satisfaction, Zurich do not 
104d.). | 
Ragatz-Bad ... Continuous 6,080 174 Boo) fs” жаса, 
Ragatz-Pfafers Alternating 5.600 123 R eT 
Romanshorn... i 2,000 220 | 1,000 (Chiefly 2˙5 watts per candle 18 
from Birmensdorf; fairly | 
satisfactory (Is. 2d.“ | 
Spreitenbach .. af 8 322 „„ fae 170 77 
Wadensweil ... Two-phase & 6,000 | 800 Birmensdorf show а consider- „.. 5 id. to 694. 
| single phase | | able falling off in c.p.;| | | | | КА em 
| "Hard" and Allg. Elektr. | | | | lighting 
Ges. better (sale compul. | | | 1,500 to 200 
sory at 104d. ІА ure рег 
Wildegg о cedad es Continuous | 1,556 40 1,500 nu duds TT “га TT ec s. vee 
. Continuous | 5,400 | 216 ..  |"Hard"requiring$'5wattsper| 32| 66 | 25,619 | 2,025 850 423 3 8d. tə 
| c.p. almost exclusively used ; | 67d. рег 
givegreat satisfaction (11d. ; k. w. hour, 
4d. returned for old lamps). 
ХОХИ ree Alternating | 51,200 61 590 |“ Нага” and Birmensdorf 224 05 | 61,540 | 24,706 | 22,781 92 6а. per 
(50 ео) lamps (104d.)% k. w. hr. 


* From the Year-Book of the Swiss Electrical Society ; revised and recast. 

t Wiring business : Receipts, £774 ; Expenditure, £684 ; ae 88%. 7 Wiring business: Receipts, EI, 800; Expenditure, £1,100 ; 1 61%. 

Profit on wiring business, £138. Includes eight pieces of cooking apparatus, consuming an aggregate of 2,400 watts. 

“| The latter are always marked with a higher voltage than that for which they are designed, and consequently burn very brightly at first, and require 
more than normal watts. This brightness does not last long, however, and the lamps blacken quickly. Нага” lamps give fairly accurately the candle- 
power marked on them, and retain their brightness. All lamps are now carefully tested at the works, so that customers receive no bad lampe. 

Plus ds. per glow lamp and 12s. per arc lamp per year. For power, 4:34. per kilowatt-hour ; no discounts. Discounts from 3 per cent. to 20 per 
cent. are allowed on lighting bills over £20 per year. 
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FRIDAY, November 27th. 
PHYSICAL SOOIETY. 
5 p.m. Special General Meeting in the Rooms of the 
Chemical Society, Burlington House. Paper to be 
read, Apparatus for giving Diagrams of the Efficiency 
of a Photographic Shutter,” by Capt. Abney, F. R. S. 


ELEcTRO-HARMONIC SOCIETY. 


8 p.m. Concert (Ladies’ night) at the St. James’ Hall 
Restaurant (Banquet Room), Regent-street, W. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


MONDAY, November 23rd. 


SOCIETY OF ARTS. 


8 p.m. Cantor Lecture I. The Use of Gas for Domestic 
Purposes," by Prof. Vivian B. Lewes. 


TUESDAY, November 24th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read, The Bacterial 
Purification of Water," by Percy F. Frankland, F. R. S. 


WEDNESDAY, November 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 p.m. Annual Dinner at the Criterion Restaurant, 
Piccadilly. 


*,' Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Thursday noon. 


SOCIETY OF ARTS. 

8 p.m. Second Ordinary Meeting. Paper to be read, 
Recent Developments in Mechanical Road Carriages,” 
by W. Worby Beaumont. 

THURSDAY, November 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Continuation of discus- 
sion on Mr. J. Gavey's Paper, The Telephone Trunk 
Line System in Great Britain.“ 


BOOKS RECEIVED. 


** Constructional Iron and Steel Work." By Francis Campin. 
(London: Lockwood and Sons.) Price 3s. 6d. 


* Elementary Engineering." By John Sherrin Brewer. Third 
edition. (London: Lockwood and Sons.) Price 1s. 6d 
* Chemistry of Manufacturing Processes." "Vol II. By B. 


Blount and À. G. Bloxam. 


(London : Griftiin and Co., Limited.) 
Price 10s. 6d. | с 
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F. M. WEYMOUTH. Price 7s. 6d., post free. 
THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
8. RAM. Price 7s. 6d., post free 88. 
A FOCEET BOOK DE а Pr EN pedes FORMULAE. By 
an KILGOUBR. 7 
large-paper edition, 19s. 6d. net, post iroa, 18s. abroad, Ise Cd. а iS pu 
" THE PEE d ru 10, Two Volumes. Price: Stout 
covers, А гее, , . 
22. 0d. each. Single Primers, 8d., post free, did. n ш 
THE WORK OF HERTZ. By Dr. O. J. Lopoz. Price 28. 6d. 
A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRA 
By A. C. CURTIS-HAYWARD, B.A. Price 2s. 6d., post free. в, Пон 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
epa to the SEGUE I of a Carbon Manufactory. Price 1s. 6d. post free. 
THE STEAM GINE INDICATOR AN RAM 
Edited by W. W. BEAUMONT. Price 38. 6d., INC TUE MAR З 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RAPHAEL. [In 1 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FISHER. 
I 
THE ELECTRIC ARC. By Mrs. HERTHA AYBTON. lin 55 
FULL CATALOGUE POST FREE ON APPLICATION 
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connection with motor carriages, 


STEEL-PLATE PORTRAITS 


Of Willoughby Smith (out of print); W.H. Preece, C.B., F.R.S.; Michael 
Faraday (1s. extra) ; Sir John Pender, G.C.M. G., M. P.; Sir William 
Thomson, F.R.S. ( Lord Kelvin); С. Н. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R. S.; Prof. William Crookes, F. R. S.; Prof. von Helmholtz ; 
Prof. W. E. Ayrton ; Lord Kayleigh, F. .S., Cyrus W. Field; Werner 
von Siemens; Sir James Anderson; Joseph W ilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; William 
Sturgeon; Dr. John Hopkinson, F.R.S.; and Prof. J. J. Thomson, F.R.S. 
have been issued as Supplements to ‘Tag ELECTRICIAN.” 


Copies of these admirably-executed Steel Engravings can be supplied, price 
1s. each, post free on roller, 1s. 2d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 48., carriage paid, 5s. (U.K.) 


— — — — — ee — 


SPECIAL. NOTICE. 


— ʒ — 


NOW READY.— vol. XXXVII. of Tue ELECTRICIAN," bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 28. 3d. 
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ELECTRIC CABS. 


The red flag is torn up at last, and the birth of the motor 
car has been celebrated with a loud flourish and a con- 
siderable consumption of champagne. Now that the first 
excitement has subsided somewhat, we may gaze calmly 
upon the little stranger, and consider what its advent 
means. Conflicting as opinions are concerning the result 
of the motor car run last Saturday, history has been made. 
Apparently only about one-third of the starters arrived in 
Brighton, and these for the most part only after sundry 
stoppages for adjustment. 

We confess to feeling some astonishment at the want of 
enterprise among the sanguine promoters of electrical 
vehicular traffic. For some time past the daily papers 
have been besprinkled with inspired paragraphs announcing 
the immediate advent of several hundred electrical omnibuses. 
The Brighton trip was a splendid opportunity for an unique 
advertisement of the electrical carriage, and we naturally 
expected to see at least a round dozen of buses take 
part in the expedition, yet a very modest splash Indeed was 
made. We are the more surprised since the London 
Electrical Cab Company was sprung upon the public during 
the early part of this week. The subscription list was 
opencd on Monday last, and was closed on Wednesday. 
This new Company, which is doubtless the forerunner of 
others, presents some peculiar features worthy of the 
investor’s study. There seems to be quite a little army of 
other companies interested in its promotion, and depending 
largely for their own success on the fate of this and similar 
ventures. In the first place, the British Motor Syndicate 
(Limited), by far the most important corporation dealing with 
this industry, claiming to possess all the patents of value in 
agrees, for certain financial 
eonsiderations, to grant the new Company a sole licence 
within the metropolitan area. Next, the Great Horseless 
Carriage Company (Limited) concurs in this licence, and 
graciously agrees to enter into a contract to manufacture the 
cabs for the new Company. Finally, the Traffic Syndicate 
(Limited) fixes the price to be paid for the above-mentioned 
licence. There are several points about this that call for 
comment. Although the British Motor Syndicate claims all 
the valuable patents in connection with motor cars, can 
they make good their position? Electric carriages have 
been built before now, and no radical departure appears to 
have been made by Mr. Warrer C. Bersey in either motors, 
gearing or accumulators. Details have been improved, 
it is true; but surely the end is not yet. One or two 
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ENGLISH ELECTRICAL SUPPLIES! 
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THE GENERAL ELECTRIC COMPANY'S FACTORY, 


Peel Works, Adelphi, Salford, MANCHESTER, 


Employing 1,000 Workpeople. 


!e'epLone Station Nos. L 1-7. (With “over. 

Hu! nir gs's Granular Medium Quality, 
l'rarsmitter), 68., subject. 

27s. per Station. 


The GENERAL ELECTRIC CO, Limited. 


69, 77 & 88, Queen Victoria Street, E.C. 


BRANCH OFFICES—71, Waterloo Street, GLASGOW; 39, Corporation Street, BIRMINGHAM; and 
13, Westgate Road. NEWCASTLE-ON-TYNE. 


LIBERAL DISCOUNTS TO THE TRADE. 


0с a DOCK HOUSE, 


M- p 


UNITED ASBESTOS С: 


FINE ASBESTOS PAPER, for Dynamos, &c. 
PION HERS ASBESTOS TUBES and CEMENT, for Electric All E nd made ? ш ноа 
ОР ТНЕ Light Leads. near London, and are of the 
ASBESTOS TRADE. assestos FIRE-PROOF PAINT, for protecting best possible description. 
in ERE CHE RC SED woodwork, troughs for leads, &c. ‘MALE AMAA Bh \ 
The ONLY COMPANY іп ASBESTOS MILLBOARD STRIPS, for ditto Specify — ''SALAMANDER" Brand, 


D, 
theWORLD owning FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 


| ASBESTOS COVERED WIRES. MANCHESTER, 34, Deansgate; LIVERPOOL, 
À - 
Be A & working Asbestos patent SALAMANDER LUBRICANT, for indue" пына; о ВЕШТОЬ Provident 
j^ Mines in both BAKING. S NONO CONDUCTING COVERING Dock BT, TRR Strest, HULL, Queen's 
е ED KIN Dock. ST. PETERSBURG, Gostinoe Dvor (In. 
B ITALY & CANADA „вое &c. terior) No. 51; ANTWERP, Rue Montevideo. 


The UNITED ASBESTOS PATENT “SALAMANDER” DECORATIONS. 


Nowel Application of Asbestos in Embossed Wall Decorations. 


DESIGNS BY LEADING ARTISTS. CAPABLE OF INFINITE VARIETY OF | Prices and Particulars on a Pasa to 
DECORATIVE TREATMENT, FIREPROOF. WEST END DEPOT—158 & 160, CHARING OSS ROAD, LONDON, W. C. 


F. WIGGINS & SONS, 10, томен ны, En, 
Telephone No. 9948. 62 & 63, MINORIES, LONDON, E.O. 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
_ CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


LEYTON ELECTRIC LIGHTING. 


DOULTON CONDUITS 


were used throughout. 
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DOULTON & CC 00. LAMBETH, LONDON, SE. 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in THE ELECTRICIAN.” - 


The following forms a List of the Leading Firms In the Eleotrioal and Engineering Trades, 
from whom all desoriptions of Eleotrloal and Engineering Plant, Apparatus, instru- 


ments, and Aooessories oan be obtained. 
to the size of their Advertisement. Additional entries are made at a low charge, 


Advertisers are entitled to entries in this List free of charge according 


\ 


particulars of which will be forwarded on application to The Publisher.” Bold Type entries or additional matter can be arranged for with 


the Publisher. 


AGENTS (Electrical). PAGE 

Berend (O.) and Co., Dunedin House Basinghall-avenue, London, E. O.... 10 
Agents for Messrs. and Braun, &c., &с. 

Conze and Simon, 52, Queen Victoria-st., London, E,C. ...... ss sese ss ne — — 
Agents for Constantia“ Incandescent Lamps, &c. 

Dennis (W. F.) and Co, 23, Billiter-street, London, E. CCC. 1 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephone Works. 

Drake and Gorham, 66, Victoria-street, Westminster, London, S. W. А 


Sole Agents for the Jaadus Arc Lamp, 

Espir, F., 8, East India-avenue, London, E.U. .,...,...... e . — 
Auent for the Hungarian Incandescent Lamp Company. 

International Electric Company, 55, Redcross-street, London, E. CCC. 28 


Agents for Mix and Genest (Limited), Berlin, 
Krupka & Jacoby, 61 and 62, Watling-street, London, E.O. ......... eo == 
Agents for the Phaeton Electric Co. 
Levi (J.) & Go., 97, Hattoa-zardeu, uoadou, E. Cc... ——— өз 12 
Agents for Jules Richard, Paris. 
Quicke, C. Е. 73, Finsbury Pavement, London, E. e.. e — 
Agent for Messrs. Connolly Bros. 
ў ти and Sillar, 10, Delahay-street, Westminster, London, S. W. 
euts for Ch: amber lain and Hoo! kham, and for Pritchetts and Gold. 
Wilhelm and Co., 132, Wool Exchange, Coleman-street, London, E. 
Agents for '' Hard" Incandescent Lamps, Weinert's Arc Lamps, and 
Messrs W. Kücke & Co. 


ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 89, Victoria-street,London,8.W..... 6 
D. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent. — 
Electrical Power Stor. Co.,4, Great Winchester-st., Lond., E.C., & Millwall,E. 40 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 


r . е ЭСА УРИ 2 
Greenwood & Batley, Armley- rd., Leeds; and 16, Great George-st., Lond., S. W. 88 
“I.E.S.” Accumulator Со. 8 Delahay- street, Westminster, Lon lon, 8.W. 14 
International Electric Comp: any, 55, Redcross- street, Li yndon, K 23 

: Balmony (Н. M.) & Co., 61, Charing Cross-rd. , London, W..... eee ee es = 
Siemens Bros. & Co., 12, ‘Queen Anne’s-gate, Londo 1, S. W.; & Woolwich, Kent. 11 
Tudor Aceumulators, 5. Cross-street, Manchester 9 
Turner (J.) and Sons, Denton, near Manchesternrnn = 

ALTERNATORS. 


Brush Electrical Engineering Co., 49, Queen Victoria-st. London, „ 
Crompton & Co., Mansion House- buildings, London, E.C., and Chelmsford, 24, 99 
Easton, Anderson & Goolden, 3, Whitehall-place, Lon lon, S. W. Works: 
E rith, C ²˙ ̃ v ˙— 69 «x 2o Yisumkee so quud E T 
Electricitats- Actien- ree rcl i au and Simon (Sole Agents), 52, Queen 
: Victoria- street, London, E.C 
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General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford E 
Johnson & Phillips, 14, Union-ct., Old Broad-st. , London ; & Ch arlton, Kent. 1, 22 
Siemens Bros. & Co. 12 „Queen Anne 8-gate, London, S. W.; & W oolwich, Kent. 11 
AMMETERS. 
' Berend (O.) & Co., Basinghall-ave nue, London, E.C 10 
Edison and Swan "United Electric Light Company, 1 Edisw: an- -buil. dings, 86-87, 


Queen-street, London, E. C. „and Branches 
Electric « 
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Elliott Brothers, 101, St. M: artia‘s: lane, London, W.C 


Gi 1 Elect C 69 71 & cS, .Q V 0 8 1 B. 
General & Phillips ] 14, Union- ct. Queen Victoria st. Lon ; & EO, & Salford 3s 
ADDRESSES. 
JULIUS SAX & OO. Ltd., Electrical Engineers and 


ELECTRIO LIGHT CONTRACTORS, RIDGMO REET, 
STORE STREET, LONDON, W тек 
Este bliahed 1856. 

tttes—Electrio Bells, Burglar 
Clocks and Fire Indioators Sorabined, Water Ge Ge d Markers, 


Electrio Vanes nr and ois Conductors Speaking Tubes, Gas Ligh 
. Eleotrical Testing elegraph 1 Eleotrical Torpedo 


Apparatus, 
Automatio Call Bells for Fire Stations, fixed at all Stations under the 
Works. 


бый жа? Pond of the Metropolitan n Board of 
or Police Stations ns реу а черн 

ana Ноше Office, | Contractors SH ‚М. Post Office and War fo. 

о ing— o and Publio. timates Application. 

Eight Prize Medals awarded. ылы 

Telephone No. 3848, Telegraphic Address: Sa London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors, 
Manufacturers and Suppliers of of every requisite for Aro or Incan- 
аже e AR inju Bait pe, Switches, Electroliers, Brackete, 
&o. Batteries for Electric Lighting, Venetian 


Stade. and кс. 8 &o, Tem h soale 
abort notice, Estimates free, Telephon e No. 3002 Lig ting UNT е" 


AM METERS—Continued. PAGE 
Nalder Bros. and Co., 18. Red Lion-street, Clerkenwell, London, E. O. 
Paul, R. W., 44, Hatton Garden; and Saffron Hill London, Е.С. —— 
Pitkin, J.. 56, Red Lion-street, Clerkenwell, London, BO: ceiien о еәренања 
Richard, Jules Paris.. xig ursi Gans УРА 
Salmony H. M.) & Oo., 61, Charing Gross-rd., London, W. O0. e... 
Siemens Bros & Co. ‚12, Queen Anne’s-gate, London, 8. W. ;& Woolwich , Kent 


ANTI-FOULING COMPOSITIONS. 
Indestractible Paint Compan T ; Cannon-street, London, E. ............ 85 
Kirkaldy, (J.) and Sons, East London Works, Garford-street,London, E. 85 


ARGC LAMPS. (See LAMPS) 


ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, B.O. ...... 25 
Willcox (W. H.) and Co., 84 and 86, Southwark-street, London 8 


AUCTIONEERS AND VALUERS (Mechanical) 
Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street, London, E. C., and 
Manchester 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Viotoria-stroet, London, 8.W....... 6 
D. P." Battery Co., 66, Victoria-st., London, S. W., and Old eon Kent:. — 
Electrica] Power Stor. Co., 4, Great Winchester-st., Lond., E. C.; & Millwall, E 40 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Vater pa 
Westminster, London, S.W. MU 
General Electric Co., 69 71, & 88, Queen Victoria-st., London, E.C.; & Salford 25 
“I.E.S.” Accumulator Co., 8, Delahay- street, Westminster, London, S.W. .. 14 
International Electric Company, 55, dcross-atreet, London, E.C. . 23 
Johnson and Phillips,14, Unſon- ot. Old Broad.st.. London: & Chariton, ‘Kent. 1. 33 
Krupka and Jacoby, 61 and 62, Watling- street, London, E A — E 


= 
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Salmony s M.) & Uo., 61, Charing Cross- rd., London, W. C. 
Siemens Bros. & Co. ‚19, usen Anne's-gate, London, S. W., & Woolwich, Kent. 1 
Universal Electrical Fi s Co., Suffolk-road, Sheffleld .... „ „%%% овоо оо „„. „„ 0 


BATTERY JARS. 
Stiff and Sons, London Potteries, Lambeth, London, B.B. e.s se so ce se =e ss o Я 


SEARINGS. 
Auto-Machinery "agi Read-street. Ooventrv coor Ball Bearings) .. 
Roller Bearings Co., 1, Delahay-street, London, S. W.., — ——— —À 
BELTING. 
Willoox (W. H.) and Co.,84 and 86, Southwark-street, London, l. KK... 3 
BOILERS. 
Olayton & Shuttleworth, Linooln ; and 95, Queen Victoria-st., London, Е.О. 9 
Davey, Paxman & Co. , Colchester ; and 78, ueen Viotoria-st., Loadon, Е.О. 24 
Easton, Anderson & Goolden, 8, Whitehali-place, London, S. W. Works: 
Erith, Kent E E å. EEEE 8 „% %„%%öö %% „%% „„ % „ %% „6% % 66% »„%%—ß0 „% „„ 6% „ „% овоо 9 "999909499 ооо збооооов ~ 0 40 
Mather and Platt, Salford Ironworks, Manchester — — . . — 
Weeks (J.) and Oo., Chelsea, London, .I ð анама B 


CABLE COVERING MACHINERY, 
Johnson & Phillips, 14, Union-ct., Ola Broad-st., London ; € Озар; Kent. 1, 2? 
Wilson (John) and Son, Vulcan Works, Johnstone, Sootland. See Rad ea aas e. om 
CABLE COMPANIES. 
African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, Е.С. 
Auglo-American Tel 4 h Oo., 26, Old Broad-street, London, E.C.......... 
Brazilian Submarine Tel. Co. , Winchester House, 50, Old Broad-st., London. 87 
Commercial Cable Co., 253, Broadway, New York, U.8. A. London Offloe, 

65 and 56, Bishopsgate-street Within, London, E. 0 
Direct United States Cable Co. Winchester House, 60, Old ‘Broad-st., London. 85 
Eastern Telegraph Co., Winchester House, 50, ‘Old Broad-st., London, E.O... 84 
Eastern Extension Tel. Co., Winchester House, ö0, Old Broad-st., London,E.Q. 84 
Eastern & S. African Tel. Co., Winchester House, 50, Old Broad-st.,London, E. O. 86 
Indo-European Telegraph Co., 18, Old Broad-street, London, E.C............ 85 
West AfricanTelegraphCo. „Winchester House, 50, Old Broad-st. London, E. OC 86 


THE INDIAN AND EASTERN ENGINEER, 


AN ILLUSTRATED WEEKLY JOURNAL | 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEEB” contains the latest and most 
authentic information on all subjects connected with Engineering нер їп 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN NGINEER'S DIARY, and postage): T 


INDIAN RATE, Yearly .. Rs,20 | ENGLISH ir Yearly 
Published at 137, Canning St d es a 
LONDON OFFIGE: 26, Viotoria Street, Westminstor, S.W. 


USEFUL HANDBOOKS. 


EB У F e EB. BAD =. 
Price 48. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDER’S HANDBOOE. 
THE BELL-HANGER’S HANDBOOK. 
BLEOTRIO TRANSMISSION HANDBOOK, 


"THE ELEOTRIOIAN” PRINTING & PUBLISHING 00., Limited, 
A 2 and 3, ыу ж Fleet-street, London Е.О, 


` 


AUTOMATIC 
STANDARD SCREW 


Ww 


COMPANY 


MALIFAX 
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If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY, 


SEND SIX STAMPS FOR 
PEILLIP 'S 


MONTHLY MACHINERY RECISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
st Stock of Miscellaneous Machinery in the 
gdom, Ready for Prompt Delivery. 


— 


The 


E. S. HINDLEY. 


Works: BOURTON, DORSET. 


London Show Rooms and Stores : 
11, QUEEN VICTORIA ST. Е.С. 


ENGINES. 
DYNAMOS. 
BOILERS. 
Electric 
Light 
Installations. 


Classified Index to Electrical Trades— Continued, 


CABLE SUPPLIES. PAGE 
Callender’s Cable and Construction Oo., 90, Cannon-street, London, E.C.; 
and Erith Marshes, Rent... tee enses 16 
Connolly Brothers, Blackle „Manchester. “Eondon genis C. F. Quicke, 
72, Finsbury-pavement 
Elliott Brothers, 101, St. 
Felten and Guilleaume—Sole A 
Fowler-Warlng Cables Co., 82. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., on BW. E. C.; & Salford 
Glover (W. T.) & Co. "Salford „Manchester; and 89, Viotoria-st. „London. S. W. 
Henley 's (W. T.) Tel. Works Oo., 77 Martin's. lane. Lond., E. C.; and N. Woolwich 
Johnson and Phillips, 14 ,Union-ct., Old Broad-st., London; & Chariton, Seon 
London Electric W e Co. Pla 1 rd, Golden-lane, London, E. C.... . 
Salmony (Н. M.) and Co., 61, oss-road, London, W.C. . isons ia 
Siemens Bros, and Co., 13, т, [en Gate, London ; and Woolwich, ‘Kent 11 
Secures og | paar agar des Cables Electriques, Cortaillod, Switzerland ...... 2 
Te egraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
CARBONS. 


Carbon вл 
General 


— 
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CASINGS 
General Electric Co., 69, 71 & 88, Queen 5 E. C.; & Salford 25 
Harris (J. F. and Q. J, 56-60, WIlson-street, Finsbury, London E . 91 
MoGaw and Со. ,York-road, Lambeth, London, B Ж... Servet een Ce 00 99 9-9 99 эе 8 

CHEMICALS, 

Boor(G.) and eae and 2, Artillery-laneBishopsgate-street Without, Е.С, 8 

CONDENSING PLANT. 

Allen (W. Boon & Co., Bedford; and 19, Great George-street, London, 8.W. 

Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
street, London, 8. W. / 

Pulsometer Engineering Co., Nine Elms iron Works, London, 8. W. өө. 

CONDUITS. 

Crompton Co., Mansion House-buildings,London ,E.C.; and Chelmsford 24,29 
Doulton and Co., Lambeth, London, B. ......ccccsccccccccccceccccccscces 25 
Fowler-Waring Cables Co. 82, Viotoria- st., London, 8 W.; sand N. Woolwich.. 28 
General Electric Co., е. 71 & 88, Queen Victoria-st., London, E. C.; & Salford 25 
Johnson and РЫШ , Union-ot., Old Broad-st. „London; & Chariton, Kent 1,22 
Laurence, Scott an bo.’ ше hio Works, Norwich FOTO 3 
Stiff (J. Hand Sons. The London Potteries, Lambeth, London, . K. 2 es 

CORUCIBLES, PLUMBAGO. 

Carbon Syndicate, 89, Victoria-street, Westminster, S,W. 
Doulton and Co., ‘Lambeth Pottery, London, 8. B. 

or parent (0)1 4 Co.,DunedinH B h E. 

„J and Со. nHouse, all- avenue, London, E.O..... = 
Smith, Manchester; 22d 94, Sarin к у= ta London, W.C. 
Bonar Electa 6.00.91 & 58, Queen Victorias don, E. C.; & Salford 

— Soott ах Co., Gothlo Norwich ...» s» asese. =m as as as asas 
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Fittings Oo., 
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a-Street,London,E.C. and Liverpool. VVT 


88 |. 
21 | 
25 


DISINFEOTANTS. PAON 
Sanitas Co., Three Colts Lane BethnalGreen,London,EÉ...—- = == ===». 82 
DYNAMO BRUSHES. 
Dickson, James. 48B, Gray’s Inn-road, London, W. CCC. 2e 
General Electric Co., 69, 71 & 88, Queen Victoria-at. „London, E.C. ; & Balford zn 


DYNAMO MANUFACTURERS. 
. H.), Son and Co., Bedford; and 19, Great George-st., London, 8.W. 15 
Brush Electrical Engineering Co. 4 Co., 48, Queen Viotoria-street, London n, É.C 105 
naon "n 


Clarke, Chapman an ead-on-Tyne; and 50, Fenchurch-st., 
and Chelmstord 24, " 


Crompton & Co. „Mansion House- buildings, London, E. C.: 
Crypto Works Co., 20, Clerkenwell-road, London, K.C....................... 
Westminster, S. W . 2i 


Davy Electrical Construction Co 15, Victoria-stree 
Easton, Anderson& Goolden,8, Whlteball-pi. London 
Electric Construction Co., Wolverhampton; ; anà | Dashwood House, Olà 
Broad-st., London, E.O. 00O0O0o0o . 
Rlectricitats-Actien-Gesellschaft—Conze and Simon (Sole Agents), 63, Queen 
Victoria-street, London, Е.С. ............. 
Fowler (J.) and Go. » Leeds, and 6, Lombard-street, London, EQ. „......... 6 
General Electric Co.,69, 71 & &, Queen Victoria-st., London, E. O.; а 25 
Holmes (J. Н. ^ and Go., Newoastle-on-Tyne ; and 17, Coleman-street, K. C. 4 
Jackson (P. K.) and Co., Salford Rolling Mills, Manchester ................ 
Johnsonand 8 14, Union-ot., Old OM Broad: st.,London ; ; & Chariton, Kent 23 
; Laurence, Soott and Co., Gothic Works, Norwich 
: Mather and Piatt, Salford Ironworks, Manchester v9.*9909098090008g060950*9 LE EE EEEE] 
' Newton Electrical Works, ыша England 
| „G., 2, Wyn t, Clerkenwell, London, Е.С. ...... ... 
Siemens Bros. & Со; ,1 G oeni pee s-gate, London, S. W.; & Woolwich, Kent 
: EBONITE AND VULCANITE. 
| Harburg India Rubber C.Co., Р. Winter, 188, London Wall, Wood-st., London 
Moseley(D.) and Sons „Chapel Field Works ,Ardwick, Manchester 
ELECTRIC BELLS. 
General Electric Co., 69, 71 & 88, Queen Vietoria-st. London, E. C. &; Salford 25 
Telegraph Manufacturing Co., Helsby, near Warrington ; ‘and ii, Queen 
B4 street , London, E. C; and Liverpool 
Universal Electrical Fittings Oo., Suffolk - 
Western Electric Co., 79, Coleman- street, Lon 


ELECTRIC GAS LIGHTERS. 
General Electric Co., 69 & 71, Queen Viotoria-st London, EB. O; &S8alferd.... 


ELECTRIC LIGHT CONTRACTORS, 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 


street, London, 8. ůĩl f,,.ĩnunn +... reor 
Brush Electrical Eng. Co., 42. Queen Victoria-street, London, Е.С. ..... 
Crompton & Co., Mansion House-buildings, London, E. C.; and Chelmsford 34, 
Davy Electrical Construction Co., 15, Victoria-streel, Westminster, B.W. .. 
Drake and Gorham, 66, Victoria-street, London, 8 
Easton, Anderson and 'Goolden, 8, Whitehall- place PEU B. W. восе өө 
Electric Construction, Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E.O. OOO . е 
Elec. Power Storage Co. d Gt. Winchester-st, London, E. C.,and Millwall... 
Pomier (J. and Co, 1 Wor har Lomberd-street, London, E.C. . неа Я 
соо Martin e,Cannon-st, London, KN. 
e tee ii Nane VVV 8 


„Manchester 
ci 2 101d Bond-. Lord., d. с 


W. Works: Erith, Kent 40 
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Classified Index to Electrical Trades— continued. 


ELECTRIC LIGHT CONTRAOTORS—Continued. 
Laing, Wharton and Down, 82a, New Bond-street, London, W... 2 ꝗ . 
Laurence, Scott and Co., Gothic Works. Nor wii 
TE T ER und On lade Ironworks, маша F 13 © 8 N 

ax us) an А ount-stree re-street, GG 
Siemens Bros, & Co., 12, Queen Anne's-gate, London, f. W.; & Woolwich, Kent 

ELECTRIC MINE EXPLODERS. 

Siemens Bros. & Co., 19,QueonAnne's-gate London,8.W.; & Woolwich, Kent 

ELECTRIC MINING MACHINERY. 

Easton, Anderson & Goolden, 8. Whitehall-vl.,London,8.W. Works:Erith, Kent 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
Jackson (P. В.) and Co., Salford Rolling Mills, Manchester 


49, Queen Victoria-street, London, . C. 
olomew- street, В ham 


16, Victo 
Drake and Gorham, 66, Victoria-street Londo S. ù; ñ 


„London, 8. W. Works: 


oda, and 6, Lombard-street London, E.C. 5 „ „„ „„ „„ „ „ оо 
oy - rd, Leeds; & 16, Gt. George-st, London, 8.W. 
n,&N.Woolwich 
d Co., Salford Rolling Mills, Manchester 
Johnson & Phillips, 14, Ünion:et, Old Broad.st, London, E. C 
Laing, Wharton and 
Laurence, Scott and Co., 
Mather and Platt, Salford Ironworks, Manchester eee 
Mavor and Coulson, 47, King-street, Bridgeton, Glasgow .............. eee 
Nalder Bros. and Co., 16, Red Lion- street, Clerkenwell, London, R. ...... 
Rigg, J. H., 48, Skinner-lano, Leeds ............ EFV 9 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8.1. ....... ‘ 
Sax (Julius) and Co. ,Ri ount-street, Store-street, Londen, W.O........ Nm 
Siemens Bros. & Co., 12, nAnne’s-gate London S. W.; & Woolwich, Kant 
Westinghouse Electric Co., 83, Victoria-stroet, Westminster, London, 8.1... 
ENGINE PACKING. 
Willoox (W. H.) and Oo., 84-86, Southwark-street, London, 5B. ............ 
„ Asbestos Company, Dock House, Billiter- street, London, E. O. 
Allen (W. H. Son, and Oo., Bedford; & 19, Gt. George-street, London, 8B. W.. 
Belas Ade & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st 
n n, . 6€0620€60890900020000809009009000000 „„ 090000909 ооеовоо оогоо оо оо ое 
Brush Electrical Engineering Оо., 49, Queen Victoria-street, London, Е.С... 
Bumsted and Chandler, Oannock Chase Engine Works, Hednesford, Staffs. . 
Clarke, Chapman & Co. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 
Clayton & Shuttleworth, Lincoin ; and 95, Queen Victoria-st., London, E. O. 
Crossley Bros., ү е; еше Manchester; and 10, 8t. Bride-st, London, E.C. vs 
Davey, Paxman Co., Colchester ; and 78, Queen Victoria-st., London, E. O. 
коп, Anderson and Goolden, 8, Whitehall-place, London, B. W. Works: 
ә ent ооооповое #090002 00 6 . „е 
Fowler (J.) and Oo., Leeds; and 6, Lambard-street, Loadon, E.O.......... 
Greenwood & Batley, ае Leeds; & 16, St. George’s-st., London, 8.9 
Hindley, Е. S., 11..Queen V ctoria-st. Lonion, E.C.; and Bourton, Dorset 
Mather and Platt, Salford Ironworks, Manshester ................... 8 
Ransomes, Sims, & Jefferies, Ipswich ; and 9, Gragechurch-st., London, E. O. 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st., E. C. 
Willans and Robinson, Thames Ditton, Surrey .. 
ENGRAVERS AND DIVIDERS, 
Naumana, P., 71, Pentonville-road, London, ................ 
EXPANSION SHEETING AND RINGS. 
m a ee Asbestos Company, Dock House, Billiter-street,London, B.O ...... 
IBRE. 
Delaware Hard Fibre Company, 15. Long-lane, London, B. 0O0O0O0.T 
Moseley (D,) and Sons, Ohapel Field Works, Ardwick, Manchester... .... = 
Masses and Mitchell. 68-71 hiswell-street London, . C еә 0.5 aoea oa ев ос оо Go as 
FITTINGS FOR ELECTRIC LIGHT. 
Benham and Froud, 40-42, Chandos-street, Strand, London, W.O "00000200009 
Crompton & Oo., Mansion House-buildings, London, E.C., and Chelmsford 
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A Charlton, Kant. I. 22 


15 
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4 
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Lorman and Smith, Salford, Manchester ; and London and Gi „ Bt 
0 nildings 


nited Electric Light Company, Ediswan Buil , 86-87 


ham........ 


W. O.; and Bi сове 


LE OE E E E EE 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 25 
Johnson & Phillips, 14, Union-ct., Uid Broad-st., London; & Chariton, Kent.1,22 
Laing, Wharton and Down, 82a, New Bond-st., London, W...... 
Lundberg, A. P., Bradbury-street, Kingsland, London, K. — 
Macfarlane and Co., WV ОК ГСКЕ „ ͤ ee ТКО WR dcr — 
. Co., 61, a Cross- оон Leary 11. Qus „ = 
Telegra - y. near n; an eon 
Victoria-st., London .C., and Live еосовоооооео ово е ZZ 5 1 
Universal Electrical Fittings Co., Suffolk- road, Sheffield .................. 15 
rn Electric Co., 89, Coleman-street London, Б.С...................„ 9 
FLUORESCENT SCREEN 
Berend (O.) & Co., Dunedin Hoase, Basinghall-avenue, London. E.C. .... 10 
Bonnella (Н. D.) & 3on, 58 Mortimer-swreet, London, W. .... -ccccececcesee 98 
Cossor, 67, Farringdon-road, London, E.C. ......... ——— e ee Mi 
Hicks, J. J., 8, 9 and 10, Hatton-garden, London, Е.О 00 B 
FORGINGS. 
ninja (C.) and Co., 90, Cannon-street, London Е.О...................... 88 
SEs. 
Laurence, Scott and Co,,Gothic Works. Norwich .... =e — —.—-.—......... „ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., x Salford 25 
GAS LIGHTERS (ELEOTRIC . 
General Electric Co., 69,71 & 88, Queen Vletoria - at., London, E. O.; & Salford 25 
GLOBES AND SHADES. 
Dorman and Smith, Manchester; and London and Glasgow ............... 27 
Drake and Gorham, 66, Victoria-street, London 8.W. 6 „ 6% „%% „% „ „% „6 „%%% „%% „%% „„ „„ „ 7 
Evered and Co., 27-85, Drury-lane, London, W. G., and B ham ........ — 
General Electric Co., 69, 71 & 85, Queen Vietoria-st., London, E. C., & Salford 25 
Johnson and Phillips,14,Union-ct., OldBroad-st London; & Chariton, Kent 1,23 


HYDROMETERS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E. 0000... ce 
INSULATING MATERIAL. 


Barley а о, Btanhope-street, Birmingham...... LE E E EE EEEE E) weeeaeeeeagsaetse 
Bullers Limited. 82 & 88, Queen-st., London, E. O.] and Hanley and Tipton 
Delaware Hard Fibre Co., 15, Lo C лы e 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Ma 5 


Mosses and Mitchell, 68-71, Chiswell-street, London, 


В.О [> me us аз сю as аз тз ер 


11 


Harburg India Rubber C. Co., F Winter 188, London Wall, Wood -t, E.C.. 
Moseley (D.) and Sons ,Chapei Field Works, Ardwiok, Manchester .- 
INSTRUMENTS. 


Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, E. .... 
Chamberlain and Hookham, New Bartholomew“ street, В 


bam 
Crompton and Co., Mansion House-bulldings, London, E. C.; & Chelmsford 24,23 


Elliot Brothers, 101, 8t. Martin’s-lane, London, W. ..... . dads s axa 
Evered and Go., 97-85, Drury-lane. London, W. C.; and Birmingham ........ 
Evershed & Vignoles, Woodfield Works. Harrow-rd., London, W. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, Е.С. ................... 
Johnson & Phillips, 14, Union-ct.. Old Broad-st., London; & Chariton, 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell London, I. C. 
Paul, R. W., 44, Hatton n, and Gt. Saffron Hill, London, Е.С. ........ 
Pitkin, J., 66, Red Lion-street, Clerkenwell, London, Е.С WO sooo on 
Baz (Jullas) ana Cor, Ridgmount aireot, Siors street, London, W.C 
ax ius an 0. oun 9 n n „ „„ „% „ %% „„ „6 оо 
ns Bros. and Co. 12, Queen Anne's-gate, London ; and Woolwich, Kent 
Btanley, W. F., Great Turnstile, Holborn, London, E.C. 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E. C.; and vorpoo э®ззоезәоееезеөәөееетеетедещәевоове 
White, James, 16-20 ,Cambridge-street, Glasgow *€00690e09000€000500000000000€98 wees 
INOULATORS, 
Bullers, Limited, 83 & 88, Queeu-st., London, E.C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery London, S. E. 6 6 eee „„ „„ „„ „eee, 
Evered and Oo., 27-88, Drury-lane, London, W. O.; aud Bümingham 
Ge~eral Electric Co., 69, 71 & 88, Queen Victoria-st,, London, E. C.; & Salford 
5 ORI Tel. Works Co.,27, Martin's-In, Cannon-st., Lon., & N. Woolwich 
ohnson 
Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwich, Kent. 
JJ. (v 
elegrap an a » near 3 an i oon 
Victoria-street, London, E. O. and 
IRON ӨТАМРІМОВ. 
Jenpinqs C.) and Co., 90, Oannon- street, London, Е.С. 
LAMPS. 
Berend (O.) and Co., Dunedin House, all-avenue, London, E.C. .... 
Brush Electrical eering Со.. 49, Queen Victoria-street, London, Е.С. .. 
Conse and Simon, 52, Queen Victoria-street, London, E. ......... 
Cossor, 67, Farringdon-road, London, E.C. ... 


C.; & Salford 
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10 
4 


25 
8 


Kent 1,93 


18 


25 


1 
; 14, Union-ot., Old Broad-st., London; & Chariton, Kent 1,22 


11 
2 


Crompton and Co., Mansion House-buildings, London, E.C. ; & Chelmsford 94 no 


Crystal Electric Lamp Co., St. Stephen's Chambers, London, Е.О. ........... 
Davy Electrical Construction Co., 15, Viotoria-street, Westminster, B. WV, 
Dorman and Smith, Manchester; and London and Glasgow ........... 
Drake and Gorham, 66, Victoris-street, London, 8.W. .......... "s 
Edison and Swan United Hlectrio ht Co., Ediswan-buildings, 86-87, 
Queen-street, E.C. ; and Branchen сооооооооо оо 

* Electric Constraction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E.C. ee „ „ „%% „„ „ „%% „%% 6% %%% „%% %%% %% „%% %%% „%%% „% „%% %% „ „% „%% 6% „% „% о 
Electrical Company, 122 and 1%, Charing Cross- road. Lon don, W. C. 
Gabriel and Angenault, 84, Victoria- street, London, B. WWW . 
General Electric Co., 69, 71483, Queen Victoria-st., London, E. O:; & Salford 


eeasee ee 


Goossen’s (E.), Pope and Co., 26, Pall Mall, Liverpool 
* Hard Incandesoenoe Lamp Co.—Sole Agents, Wilhelm and Co., Wool 

Кх e London, E.C. EEE „„ „% „% 6% „6 „%% „6 „% „6 6% оа ***.0*060€0005aa€9€*€0290*09800202509€9*90 
Holmes (J. H.) and Co., Newcastle-on-Tyne; & 17, Coleman-st., London, E. C. 
Hungarian Incan t Lamp Co.—Sole Agent, Fernand Espir,8, East India- 

avenue, London, E. о зп00оооопоооооовооооооооооооооосовоо ое а ee оовооовое овое 
International Electric Co., 55, Redoross-street, London, Е.С. .............. 


Е.С. 02000006000 SF 000006 000 600. ооооо овоог ee 
» Lendon 


LAMPHOLDERS. : 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 

Queen-street, London, E. O., and Branches...................... . 

Electrical Company, 122 and 121, Charing Cross-road, London, W.C. ........ 

General Electric Co., 69, 71 & 85, Queen Victoria-street, London; & Salford 

Universal Electrical Fittings Oo., Buffolk -· road, Sheffield оозе 6 „„ „6% „%% „%„% овоо 
LAMP PILLARS 

General Electric Co., 69, 71 & 88, Queen Victor:a-at., Lon lon, E.O. ; & Salfor 1 

Macfarlane and Co., Glasgow 
LEAD MACHINERY. 

Wilson (J.) and Son, Vulcan Works, Johnstone, Sootland ee o . eee oe ooe 
LIGHTNING CONDUCTORS. 

General Electric Co., 69, 71 & 83, Queen Vietoria- st., London, E. C.; & Salford 

Johnson & Phillips, 1 

Sax (Julius) and Co., 
LUBRICANTS. 

Reliance Lubricating Oil Co., 19 & 91, Water-1n., Gt. Tower-st., London, E. C. 

Willcox (W. Н.) und Co., 84-86, Bouthwark-street, London, 8. H.. 2..— 
MANUFACTURING ELECTRICIANS. 


dgmount-street, Store-street, London, W. C. o.s 


Manchester š (eaves 
Johnson & Phillips,14, Onion-ct., Old Broad-st., London; & Chariton, Kent. 1 
Laurence, t and Co., Gothic Works, Norwic мерен е ме een АРИЕТИНЕ 


METERS (Electricity). 
Chamberiain and Hookham, New Bartholomew-street, Birmingham ........ 
General Eleotric Co., 69, 71 & 88, Qaeen Victoria-st, London, E. C.; & Salford 


Onion-vt., Vid Broau-ut., London; œ Unarituo, Kent. 1, 
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11 
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23 
18 
26 
11 

1 
14 


25 
Johnson and Phillips, 14, Umon- or., Old Broad - at., London; & Chariton, Kent. 1, 23 


Laurence, Scott and Oo., Gothio Works, Norwid n.. 
Westinghouse Electric Co., 32, Viotoria- street, Westminster, London, S. W... 


MICA. 
. Wiggins(F.) and Sons, 10, Tower-hill, and 63 and 68, Minories, London, Е.С. 
MICROPHONES. 
Consolidated Telephone Oonstruction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, England.... 
General Electric Co.,80,71 & 83,Qaeen Victoria-street, London, E. C.: & Salford 
International Company. 6, Bed Cross-street, London, B. O FEFEFE 3I) 
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(ROMPTON & (0, [TD 


MANSION HOUSE BUILDINGS, LONDON, 


AND 


ARC WORKS, CHELMSFORD. 
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MANUFACTURERS OF 


HIGH EFFICIENCY ALTERNATORS, 
TRANSFORMERS, DYNAMOS, 
ARC LAMPS, MEASURING INSTRUMENTS, 


Central Stations Fully Equipped for High or Low Tension Systems. | 


Price Lists Free on Application to above Addresses. 


Pocket Price List and Formulss (including Magnifying Glass), post free, 13 Stamps. Crompton's (Trotter's Patent 
Wiring Slide Rule, 2s. Cloth Сазе, 2s. Gd. Leather Case, 3s. .- 
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Classified Index to Electrical Trades.— continued. 

MOTORS (Electric). PAGE | TELEPHONE APPARATUS. PAGE 
Brush Electrical Engineering Co, 49, Queen Victoria-street London E. Consolidated Telephone Construction and Manufacturing Co., 183-188, 


83 
Crompton & Co., Mansion House-buildinga,!'London, Е.С. ; & Chelmsford . 24,29 
Crypto Works Co., 29, Clerkenwell-road, London, E.C. .................... 17 
Easton, Anderson & Goolden, 3, Whitehall-pl., London, S. W. Works: Erith, Kent 40 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broadetzest; London. EQ cso аа сеа evodsvatsu Ce RR Ve ША еб акк» а» «э Йа 
Gener Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C. ; & Salford 2 
Greenwood and Batley. Armley-road, Leeds; and 16, Gt. George-st., London 5 
Holmes (J. H.) & Co., Neweastle-on-Tyne ; & 17. Coleman-st., London, Е.С. 4 


Jackson (P. R.) and Co,, Salford tolling Mills, Manchester ................ 

Johnson & Phillips.14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,22 
Laurence, Scott aud Co., Gothic Works, Norwicknnn — 
Mather and Platt. Salford Ironworks, Manchester .......... 4 eer rn — 
New Beeston Cycle Co, Coventry .. ............. — P Б» зу гола 18 
Newton Electrical Works, Taunton, Englann CC 9 


Siemens Bros. & Co., 12. Queen Anne's-gate, London, S. W. and Woolwich 11 
NON-CONDUCTING COMPOSITION. 


United Asbestos Co., Dock House, Billiter-street London, E.C, ...... sone 35 
NON-MAGNETISABLE WATCHES. 
~ Smith (S.) and Son, 9, Strand, London, W.C. ................ — E . 16 


OIL FILTERS. 

General Electric Co,, 69, 71 & 88, Queen Victoria-st, London, E.C. : & Salford 25 

Wells (A. С.) & Co., 93, Midland-road, St. Pancras, London; und Maucnester — 
PAINTS, &c. 

Indestructible Paint Co., 27, Cannon-street, London, Е.С. ..............-. 95 
PATENT AGENTS. 

Chapman (J. C.), 70, Chancery-lane, London, W. Co.. Pun sb da гьа com 

Lorrain (J. G.). Norfolk House, Norfolk-street, Strand, W. ........... . 92 
POROUS CELLS. 


Allen, Son and Co., Bedford; and 19, Great George-st,, London, S. W.. 15 
Bellis (G. E.) & Co., Ledsam-st, Works, Birmingham; and 9, Victoria-st,, 


Борбор DA ² o Ea cee od ni ve cec kot eun PETT A e ha 2 (246 el 18 
Easton. Anderson & Goolden,8,W hitehall-pl..London,S, W. Works: Erith,Kent 40 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ....... TOP — 


SAND BLAST APPARATUS. 

Tilghman’s Patent Sand Blast Co., ShefflellIlIllIlIlIcll — 
SCREWS, TERMINALS, &c. 

Automatic Standard Screw Co., Halifax .............. «eee enm 27 

Armstrong, Stevens & Son, Whittall-street. Birmingham............ enn nn 14 

Kandt (J.) & Co., 12, Shaftesbury-avenue, London, H 777. 23 

Lehmann Bros., 32, Hampshire-street, l'orria30-avenue, London, N.W. .... 9i 
SCREW THREADS. 

Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London, N. W... . 23 
SHUNT-BOXES. 

Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E.C.... 6 
SOCKETS. 

Electrical Company, 122 and 124, Charing Cross-road, London W.C. ........ — 

General Electric Co.,69,71 & 83,Queen Victoría-st.,Lonaon, E. C.; & Salfora 25 

Lundberg, A. P., Bradbury-street, Kingsland, London. N. ........ — y — 
STEEL WHEELS. 

Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 
STEEL AND IRON FOUNDERS. 


Jackson (P, R.) and Co., Salford Rolling Mills, Manchester — 
STONEWARE AND PORCELAIN. 

Doulton and Co., Lambeth, London, S.E. ................ cce ennt 25 

Stiff (J.) and Sons, London Pottery, Lambeth, London, S.E. ............ 2 


STORAGE BATTERIES. (See AccUMULATORS,) 
SUPPLIES FOR CABLE SHIPS. 
Duncan, Wallet and Co., 114, Fenchurch-street, London, E. OOo. 85 
Indestructible Paint Co., 27, Cannon-street, London, B.U. C. 85 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kentl,29 
SURFACE CONDENSERS. 
Bellis (G. E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
C . ile cas Kaus AA do Pas oup oua ² оа ата ва 18 
SWITCHES AND SWITCHBOARDS. 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, E.C... 10 
Crompton and Co., Mansion House-buildings, E.C.; and Chelmsford .... 24,29 


Dorman and Smith, Salford, Manchester; and London and Glasgow...... 27 
Drake and Gorham, 66, Victoria- street, London, S. MMW ... 7 
Easton. Anderson & Goolden,3, Whitehall-pl., London, S. W. Works: Erith, Kent 40 


Electric Construction Co., Wolverhampton; and Dashwood House, Old 
0 ² ² iu!.. ˙᷑ũT— e ˙¹r᷑᷑²t̃ ⁰ Le NAL y AD 
General Electric Co., 69, 71 & , queen Victoria-st.,London,E.C.; & Salford 25 
Holmes (J. H.) & Co..Newcastle-upon-Tyne ; & 17, Coleman-st, London, Е.С. 4 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester — 
Johngon & Phillips, 14, Union-ct., Old Broad-st,, London; & Charlton, Kent 1,22 
Laurence, Scott and Co., Gothic Works, Norwich — 
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Connolly Bros. Blackley, Manchester. London Agent: C. F, Quicke, 72 
Finsbury-pavement, Е.С. 
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Price 1s., post free 18. за. Annual Subscription, 12s. ва. post free, abroad 14м. 


Shaftesbury-avenue, London, W.C. ; and Coventry, England ,.... ...... 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C..... — 
Henley's (W. T.) Teleg. WorkaCo.,27, Martin's-lane, London, & N. Woolwich 1 
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motors, change-ratio gearing, reversing and starting-switch 
with resistance, electric accumulators are devices which have 
all been tricd in various forms, and are in our judgment 
open to all. | a 
But let us assume that the claim can be sustained, and let 
us proceed to examine the price asked for the privilege of work- 
ing under royalty. According to the prospectus the modest sum 
of £50,000 in cash or shares and a royalty of £4 per cab per 
annum are demanded. If we capitalise the royalty at 8 per 
cent. (a fair dividend say) it is equivalent to increasing the 
cost of each cab by £50 without considering that due to 
the purchase price of £50,000 which on 820 cabs (the number 
proposed at first) is equivalent to a further sum of £156 per 
cab. Next as to the purchase of electric cabs, the new Com- 
pany is not apparently at liberty to bny the best and cheapest 
electrical cab in the market, but is bound by contract 
to take the cabs of the Great Horseless Carriage Company. 
Now, their cabs may be the best in the market to-day, 
probably they are, for there are few competitors; but this 
will not always be the case. Ifthe new Company is to earn 
a dividend it will need a free hand, unhampered by royalties 
or other commercial contracts. It must buy in the best market 
the cheapest and most efficient electrical carriage that can be 
got, and must be able to avail itself of any improvements, 
no matter who may be the inventor. Electricity may or may 
not be the motive: power of the future for the motor car; but 
be that as it may, nothing but harm can result from the com- 
plicated system of financial combinations proposed in the pros- 
pectus of the London Electrical Cab Company (Limited). 
. Further, the report made by the consulting engineers is not 
particularly reassuring. The capital cost of the cabs and equip- 
ment is, we think, too small. No doubt these figures have 
been offered in good faith by the contracting companies; 


but they are not based on sufficient experience to be reliable. . 


It is estimated that about one half a kilowatt-hour will run a 
cab one mile. In America the general experience is that one 
Board of Trade unit will run a tram-car that distance. Of 
course, & cab is (or ought. to be) lighter than a car; but unti] 
actual experience on an extensive scale has shown us to be 
wrong, we shall be surprised if, in view of the com- 
paratively bad track, low efficiency of small motors, &c., a 
cab-mile is obtained for less than 1,000 watt-hours. Again, 
the maintenance cost cannot be based on reliable data at 
this stage, and will probably exceed the figures given. This 
is especially true of the accumulators, no matter what the 
type may be. Our present experience of their life is based 
almost entirely on batteries used by skilled men, and even 
then the results are not very hopeful. Electric accumulators 
have met with a very limited success for tram-cars, and it is 
not probable that they (as now constructed) will do better on 
road-cars driven by London cabmen. The accumulator pro- 
posed in this instance has a jelly-like electrolytic, in place of 
the usual fluid. None of the larger makers of accumulators 
have as yet adopted this “ afluidic ” type of cell, and we submit 
that it has yet to demonstrate its superiority over the normal 
iype. 

In short, the adaption of electricity to the requirements of 
vehicular traffic is, in our opinion, still in the embryonic stage, 
and, that being so, it is decidedly premature to float public 
companies on the basis of mere estimated profits. "There is so 
very little to go upon, electrically speaking, and that little is 
so very discouraging, that no sober-minded engineer would 
саге to countenance an appeal for funds at the present junc- 
ture, and pledge his reputation that with ordinary care the 
investment would, within a reasonable period, prove sufficiently 
remunerative to compensate for the risk run. 


ҮН. W. Miller. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


The President (Dr. John Hopkinson) opened the proceed- 
ings of the first meeting of the Autumn Session, on Thursday, 
the 12th inst., by reading Article 48 of the Articles of Associa- 
tion as at present constituted :— 

„The Council shall, previous to the annual general meeting in each year, 
prepare a list of members whom they propose as suitable for the offices of 
president, vice-presidents, and treasurer for the ensuing year. The list 
shall also contain the names of a sufficient number of members and asso- 
ciates to fill the vacancies, and whom the Council nominate as fitted to be 
members of the Council. At an ordinary general meeting held not less 
than 28 days before the annual general meeting, the Chairman shall announce 
the candidates sò nominated. Any two members, supported by eight other 
members, may thereupon nominate in writing any duly quajified person to 
fill any vacancy by forwarding such nomination, together with the written 
consent of such person to accept office if elected, within seven days after 
such meeting. · Thereupon a ballot list, containing the names of all persons 
duly nominated to fill the vacancies on the Council stating which persons 
are nominated by the Council, and giving the names of the two members 
-by whom every other person is nominated, shall be forwarded to.the mem- 
bers and associates of the Institution not less than seven days before the 
annual general meeting ; and each Member or Associate shall be at liberty 
to make a selection from such list, provided the number of names so 
selected shall not exceed in any case the number requisite to fill the vacan- 
cies. Ballot papers shall be so marked and recorded as may be from time 
to time determined by the Council.” 

The Presipent said that by these means the new officers 
and members of the Council were thus really elected by the 
majority of the members, and these alterations in the Articles 
had been made with that object. He said the members had 
now to decide whether the list of the names that had been read 
was such as would be approved by them ; ifnot, any 10 mem- 
bers could agree together, and could propose any addition 
to that list, and it would then go before the general body of 
the members.. It was the wish of the Council that this article 
should not be a dead letter, but that the members should 
take active part in the election. The idea of having 10 mem- 
bers to sign the nomination paper was to secure that those 
who were put forward should have a substantial following, 
and that if put forward they should be put forward with a 
reasonable chance of election. They would also observe that 
the acceptance of the person nominated must be obtained in 
writing, This was especially desirable, because they wished 
that if any alteration was to be made in the Council list, that it 
should be effective, and that it should not be rendered void by 
the’ refusal of the gentleman nominated to act. He would 
like to remark upon one of the alterations, and that was the 
retirement of Sir David Salomons from the office of treasurer 
of the Institution. The Council viewed that retirement with 
very great regret. Sir David Salomons, they all knew, had, 
for some considerable time, been an admirable treasurer to 
the Institution ; and although they had a most able successor 
for him (Prof. W. E. Ayrton), they could not feel that they 
could find anyone better able to discharge those duties. They 
all knew that Sir David had increased calls upon his time, 
and it was not unnatural that he should wish to throw off a 
portion of his work, At the same time he (the President) 
wished it to be understood that the Council did feel very great 
regret in losing the advantage of Sir David Salomons’ ser- 
vices in the capacity of treasurer. 

The following is the proposed Council for the year 1897. 
The names of new members and of members serving in a new 
capacity are given in italics :— | 

PRESIDENT. 
Sir Henry Mance, C. I. B., M. Inst. C. E. 
i VICE-PRESIDENTS. 
Robert Kaye Gray. Prof. John Perry, D.Sc., P. It. S. 
Prof. S. P. Thompson, D.Sc., F.R.S. | Joseph W. Swan, F.R.S. 
ORDINARY MEMBERS OF CouNcir (15). 
| Prof. J. A. Ewing. F. R. &. 


G. von Chauvin. 


Henry Edmunds. N. P. J. Fawcus. 
S. Z. de Ferranti. Мајот N. Hippisley, К.Е. 
W. E. Langdon. , E. Manville. 


Prof. J. A. Fleming, M. A., D. Sc., J. S. Raworth, M.Inst.C.E. 


F.R.S. James Swinburne, M. Inst. C. E. 
Dane Sinclair. Herbert Taylor, M. Inst. C. B. 
S. L. Brunton. Charles Henry Wordingham. 


AssociaTE MEMBERS OF COUNCIL (3). 
Capt. W. P. Brett, R.E. | Sydney Morse. 
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OBITUARY. 


ADMIRAL SIR GEORGE H. RICHARDS. 


We regret to record the death of Admiral Sir George H. 
Richards, K.C.B., which occurred somewhat suddenly in a 
Bath Hotel late on Saturday. The deceased, who was 76 years 


of age, had only arrived at Bath a few days previously for the. 


benefit of his health. Lady Richards was with him at the 
time. Sir George, who was a son of Captain G. S. Richards, 
R.N., entered the Navy in 1832, his first ship being the 
* Rhadamanthus," in which he served for two years in the 
West Indies. After serving in the “ Sulphur ” and the“ Star- 
ling " on a voyage of discovery in the Pacific from 1885-42, he 
took part in the first China war. He was lieutenant of the 
** Philomel," and commanded her boats at the cutting out of a 
schooner in the Uruguay at night under heavy musketry fire ; 
and for this plucky bit of work received the thanks of Sir 
Charles Hotham on the quarter-deck of the * Gorgon." He 
was present throughout the Parana expedition (1845-56) and 
at Obligado. On his return to England he was promoted to 
Commander. He was in the survey by the ** Acheron,” of New 
Zealand from 1847 to 1851, and was the commander of 
the Assistance in the Arctic Searching Expedition, 
1852-54 (Arctic medal). While in this service he conducted 
sledging expeditions of more than 2,000 miles over the frozen 
sea. He conducted the surveys of Vancouver Island and 
British Columbia, acted as Her Majesty's Commissioner for 
the settlement of the Oregon boundary, and was hydrographer 
of the Admiralty from 1868 to 1874. He was promoted Rear- 
Admiral in 1870, and seven years later became Vice-Admiral, 
and attained the rank of Admiral in 1884. In 1871 he was 
made a Commander of the Bath, and in 1877 was knighted. 
In 1874 Sir George Richards became Managing Director of 
the Telegraph Construction and Maintenance Company, and 
held that position exactly 20 years, when he was elected 
Chairman, and remained so until his death. 

His devotion to the interests of submarine telegraphy during 
this long period, and the prominent part he took in its deve- 
lopment, are well known. His unwavering straightforward- 
ness and independence of character, coupled with a most 
kindly and genial nature, had endeared him to his colleagues 
on the Board, and to the entire staff of the Company. 


— ——— ——MMM——— 
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Dynamo-Electric Machinery. By Ѕпулхиз P. Тномьзох, D. Sc., 
B. A., F. R. S. Fifth Edition, revised. (London: E. and F. N. Spon.) 
If an electrical Rip Van Winkle were to ask us the best 
way to quickly gain a good idea of the advance made during 
the past decade in the theory and practice of dynamo- electric 
machinery, we could not do better than recommend a compa- 
rative study of the 1886 and 1896 editions of Prof. Silvanus 
Thompson's well-known treatise. The Second Edition was 
replete with algebraical mathematics of a distinctly wearisome, 
somewhat archaic and not over useful order, and it was 
adorned with illustrations of what are now museum curios, 
such, for instance, as Jürgensen's dynamo, Edison's Z” 
and giant dynamos, and Siemens’s “unipolar " machine; 
and no less than two pages of small type were devoted to 
slaying the superstition, then receiving the sanction of a 
high authority, that the cause of the lead which must be 
given to the brushes of a dynamo is due to a sluggishness in 
the demagnetisation of the iron core of the armature.“ In 
the Fifth Edition the algebra is hardly noticeable, and the key- 
note to the entire work is practicality; some 40 pages, for 
instance, are devoted to the armature winding of continuous- 
eurrent machines alone, followed by nearly 30 pages on the 
practical construction of armatures; and the awakened elec- 
trician would not proceed very far through the 175 ‘odd 
pages devoted to alternate-current apparatus before he was 
pulled up short by the torque of polyphase motors, and be- 
came hopelessly mixed up between their rotors and stators. 


The publishers announce the fifth edition of this ponderous 
tome as enlarged, which is somewhat inaccurate, seeing that 
it contains only 885 pages as against the 864 of the previous 
edition, and that its ponderosity has been reduced from 
4lb. 8oz. to 8lb. 1l40z. “ Revised” it certainly has been, 
since out of the flanks of the earlier mammoth has been 
carved sufficient material for two entirely separate creations 
—namely, the author's admirable book on ‘The Electro- 
magnet and his manual for those interested in Polyphase 
Electric Currents." Indeed, we are inclined to the belief 
that if this fissiparous process were continued still further, 
there would be a distinct gain in utility and lucidity. 
A volume on the electric and magnetic principles involved in 
dynamo design, followed by one on constructional details, 
would, we think, tend more to a clear understanding of the 
entire subject than the present imbricated arrangement. 
However, be that pious. opinion as it may, the student and 
the engineer have good reason to be grateful to the author of 
this excellent treatise for his unwearied labours in keeping it 
up to date. 


Ziele und Grenzen der Blektrometallurgie. By Dr. E. F. Dürre. 
(Leipzig : Oskar Leiner.) 

This book is, in its way, a distinct novelty, inasmuch as it 
sets out with the intention of comparing electro-metallurgical 
processes with those methods of winning metals which are 
comprised in the term metallurgical without a prefix. This aim 
is useful, because hitherto works dealing with matters of that 
sort have too often been confined to a single aspect of the 
question, and thus the institution of a comparison of the 
advantages of the older and newer modes of winning and 
refining metals has been left to the sagacity of the reader. A 
little consideration makes it apparent that from the nature of 
things the replacement of ordinary metallurgical methods by 
others requiring the use of electrical energy in some form 
cannot be expected to occur universally. Whereas certain 
cases present great advantages for the adoption of electrical 
methods, others offer a bar, which, if not absolute, is at least 
difficult to pass; thus a very moderate amount of reflection 
will show that the ultimate annexation of the bulk of the 
work of copper refining by electrolysis is as certain as the 
development of any system for reducing or refining iron 
electrolytically is improbable. It is the business of our present 
author to fix the limits determining the class to which any 
given metal-winning operation may be assigned. How far 
has he succeeded ? 

It appears to be inevitable in this or any other book that 
the beginning shall be occupied by historical generalities, 
exceptionally dull. No particular fault can be found with 
this first section save that it is superfluous. It is, however, 
short, and on page 29 the real interest of the book begins, 
with a chapter on the manufacture of aluminium and mag- 
nesium. In this, the preparation of the only practicable ore 
of aluminium, namely, the artificially prepared and purified 
oxide, is described adequately. We note, however, the omis- 
sion of the process now frequently used for precipitating 
aluminium from solutions of sodium aluminate by taking 
advantage of the ease with which that compound is hydrolysed, 
especially in the presence of a small quantity of previously 
precipitated alumina to act as a nucleus. It is a little dis- 
turbing to find an elaborate coloured diagram dealing with 
the production of crude lead and copper matter inserted in 
the body of this chapter. It does not belong there, and is 
no doubt absent from some place where it might have some 
illustrative value. Indeed, this is one of the defects of the 
book. The diagrams are numerous, large and elaborately 
coloured, and are scattered throughout the letterpress, with- 
out any seeming regard to the topics with which they are in 
juxtaposition. 

The general arrangement adopted for the book is alpha- 
betical, whence it happens that antimony follows aluminium. 
It is properly remarked in that portion of the chapter treating 
of the electrolytic winning of antimony that the need for 
separating antimony from antimonial lead rarely arises, there 
being a use for the alloy as type metal and the like. Through 
several other industrial metals the author plods steadily, giving 
a large space to iron, in spite of the fact that its electrical treat- 
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ment is negligibly small. The smelting of iron by electrical 
power is only a pious aspiration at present, and it is doubtful if 
it will ever be achieved industrially even with cheap water power 
situated in an iron-producing country such as Scandinavia. 
Old experiments of Siemens and Huntingdon are quoted to the 
effect that iron electrically melted in a crucible proved to be 
full of blowholes and valueless as a structural material. The 
production of alloys of iron with refractory metals of the class 
of chromium, tungsten and molybdenum is somewhat more 
hopeful; it is suggested further that, as an adjunct to the 
iron industry, another product of the electric furnace, namely 
calcium carbide, may be found useful. It is with regret that 
we dispel this notion by saying that calcium carbide has 
already been tried as a carburetting agent for ingot iron, and 
has been found wanting. A disproportion in the amount of 
space allotted, similar to that just alluded to, is found in the 
section dealing with gold. There is practically nothing to be 
said about gold from an electrical point of view except such 
things as relate to the recovery of gold from cyanide liquors 
by the Siemens electrolytic process. With copper and zinc, 
on the other hand—which complete the book—there is better 
scope for the duplex treatment of the subject, and both 
chapters, as far as we have studied them, appear useful. 
Minor metals, such as mercury, platinum, nickel and tin, are 
not overlooked. 

Regarding the book as a whole, the conception is dis- 
tinctly praiseworthy, and the execution of individual chapters 
shows not only erudition but a clear grasp of principles. 
Nevertheless, there is a lack of the sense of proportion, the 
space devoted to the description of mere details of plant and 
particular systems of working being unduly great when 
compared with that allotted to the exposition of what is 
fundamental. Further, that close comparison of the relative 
advantages of electrical and non-electrical processes of winning 
and refining metals, which is the very raison d'étre of the 
work, is but faintly attempted, and the reader is often left to 
make his own deductions from the data afforded him. We say 
all this with reluctance because the book is in many ways 
valuable, and we sincerely hope that it will be subject to a 
revision sufficiently drastic to amend its present shortcomings. 


Induction Coils and Coil-Making. By Е. C. ALLsop. 
| Edition. (London: E. and F. N. Spon.) 

. This little volume was shortly reviewed on the appearance 
of the first edition some three years ago. The book is chiefly 
a description of the various methods of induction-coil con- 
struction, such coils being divided into three classes, “ shock- 
ing," medical, and *'sparking." No mention is made of 
Tesla coils. The instructions are good, and they should be 
useful both to the amateur &nd the mechanic. In one or two 
instances the style is rather in keeping with the illustrations, 
which, though being all that is necessary for the purposes 
of description, are not of the very best. There is a chapter 
on accessory appliances for use with medical coils, in which 
the more useful types of electrodes are described and illus- 
irated. More might have been said about the construction of 
rheostats in this chapter. The description of a current- 
reverser might well have been followed by & word of caution 
against using it indiscriminately without disconnecting the 
patient. The last chapter, ** The X-ray Photography," is too 
short to do justice to the subject. Much more should have 
been said as to its practical application in surgery, and details 
as to the treatment of the photographic plate should not have 
been omitted. 


Second 


Kalender for Elektrotechniker, 1897. By F. UrrRNBORN. (Munich 
and Leipzig : R. Oldenbourg.) 

A little new matter has again been added to this excellent 
pocket-book. Most of these additions have been made in 
the part devoted to alternating currents. A few pages have 
also been added to the sections on ** Central Station Technics,” 
„The Transmission of Power," and “ Electric Railways." 
To make room for them, some of the laboratory methods of 
measurement have been omitted, and the tables of apparatus 
and machines, which are furnished by the manufacturers, have 
been relegated to the second, volume. 


THE DIRECT PRODUCTION OF ELECTRICAL ENERGY, 
. BY BERTRAM BLOUNT, F. I. c. 


That the gradual building up of a sound structure of fact 
and deduction which will ultimately serve as a groundwork 
for the industrial production of electrical energy without the 
intervention of the intermediaries now necessary, is advancing 
apace, is shown by the constant accession of contributions of 
all kinds and orders of merit to the technical literature of the 
subject. Line upon line, precept upon precept, here a little 
and there a little, the exposition proceeds. The real difficulty 
lies in the sorting. Some time ago (see The Electrician, Vol. 
XXXIV., November 30, 1894, p. 139) Dr. Borchers put for- 
ward a plan for the electrolytic oxidation of CO, which so 
charmed every true chemist that he was in danger of accepting 
it as valid. Demolition followed; but knowledge had been 
advanced. Since then have been several pronouncements, but 
not much of primary importance. Now we have a thoughtful 
record of careful experiment from the pen of Herr Ernst 
Andreas, of Berlin, who, writing in the Zeitschrift fiir Elektro- 
chemie, describes the work he has done in extending and 
regularising Borchers’ investigations. It will be remembered 
that Borchers’ cell consisted essentially of copper electrodes 
immersed in a solution of cuprous chloride, the one electrode 
being supplied with oxygen and the other with carbon mon- 
oxide. The source of the current thus generated was ulti- 
mately traced to the solution of one of the electrodes, and not 
to the electrolytic oxidation of carbon monoxide. Herr 
Andreas, recognising the ease with which a fallacy may be 
accepted, especially if put forward in good faith, experimented 
on the following lines. 

Two carbon electrodes were separated by a porous partition ; 
one was immersed in a solution of cuprous chloride Cu,Cl,, 
and the other in one of cupric chloride CuCl,. Carbon mon- 
oxide was led into the first compartment and chlorine into the 
other. The combination gave 10 ampere-hours, with a voltage 
at the electrodes of 0:6 volt; at the end of the time required 
for this output 250 cubio cm. of a saturated solution of cuprous 
chloride in hydrochloric acid was found to be completely 
oxidised to cupric chloride, and the current rapidly fell off. 
Quantitative experiments showed that the carbon monoxide 
which was supplied to one of the electrodes took no part in the 
reaction. Thus, taking 1,950 cubic em. of CO absorbed in 
100 cubic om. of a saturated solution of cuprous chloride in 
HCl, only 10 cubic cm. of CO was oxidised after six hours, 
1,430 cubic cm. was expelled as unaltered CO, and 490 cubic cm. 
remained dissolved. The quantity oxidised is so inconsiderable 
as to have no sensible relation to the output of electrica! 
energy. Palladium, platinum and nickel were tried as elec- 
trodes without affecting the result, and heating and cooling the 
electrolyte had no discernible influence on the oxidation of the 
CO. Under the latter conditions a thermo-electrolytic effect 
was observed, which agreed with the value calculated from the 
heat of combination of Cu,Cl, with chlorine, as given by 
Ostwald. It follows that the hope of oxidising CO and obtain- 
ing the energy thus set free as electrical energy, is not to be 
expected when Cu Cl is used as a vehicle to bring the 
oxidisable and oxidising constituents of the cell into 
contact. 

The first element in which. metallic non-soluble electrodes 
were used was the Grove's gas cell—useless fcr practical 
purposes in its original form, on account of the small current 
which can be obtained from it, but possibly adaptable to indus- 
trial ends. The author considered that if the electrolytic 
oxidation of gases was to be effected it was desirable to make 
the surface between the electrolyte, electrode and depolariser 
as large as possible, a condition indicating the use of a porous 
electrode. A piece of metal gauze covered by a saturated disc 
of filter paper and then by another metal gauze, would fulfil 
the necessary requirements provided the depolariser could be 
caused to act at the sheet of gauze on each side of the combi- 
nation. Using such a compound sheet, made of fine platinum 
gauze and having а very low internal resistance, between coal- 
gas and air, hydrogen and oxygen, and hydrogen and chlorine, 
Herr Andreas obtained currents of appreciable magnitude. In 
the most favourable case, employing hydrogen and chlorine at a 
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pressure of 3 atmospheres, a current of 1 ampere and a pressure 
‘at the terminals 1:5 volt were obtained. | ' : 

The cost of the platinum gauze being-high (about £1 fo 
the arrangement mentioned above) attention was turned to 
the possibility of using carbon electrodes—which indeed present 
certain advantages other than cheapness. Having regard to 
the fact that the oxidation of cuprous chloride to cupric 
chloride by means of chlorine involves the production of 
current at a pressure of 0°6 volt (according to both calculation 
and experiment, v. s.) it seemed reasonable to suppose that if a 
means were found for reducing the cupric chloride formed, back 
to the condition of cuprous chloride, the generation of current 
would persist. Carbon monoxide having failed to effect this 
reduction, or to be itself oxidised, the obvious plan of using 
sulphur dioxide (SO,) was tried. In this case the oxidising 
agent for the regenerated cuprous chloride might be air instead 
of chlorine, and the source of energy would be the electrolytic 
oxidation of SO, by O with the aid of cuprous chloride as an 
intermediary. The idea is not wholly extravagant, because 
the raw materials and the plant would be tolerably simple and 
cheap; nevertheless, the plan as it stands is not to be thought 
of, because the product of oxidation—viz., sulphuric acid— 
would remain in the electrolyte, and the latter would have to 
be changed or purified at intervals. This is necessitated by the 
fact that, gradually, the copper would come to be present as 
sulphate instead of chloride, and cuprous sulphate is unknown. 
Thus the necessary intermediary would disappear. 

A simplification suggests itself as possible, namely, the use of 
carbon electrodes in an electrolyte of dilute sulphurio acid, the 
one electrode being supplied with sulphur dioxide and the other 
witb oxygenor chlorine. But, unfortunately, when the electro- 
lytic liquid is indifferent and takes no active part in bringing 
about the union of the oxidising and oxidisable subatances, the 
combination of the latter takes [place imperfectly and with 
difficulty. 

A fair result was obtained by the use of the gases under 
pressure. Thus Herr Andreas, using two carbon tubes im- 
mersed in dilute sulphuric acid and supplied respectively with 
sulphur dioxide and chlorine under pressure, observed a volt- 
age of 0:5 volt at the terminals, with a resistance of 1 ohm. The 
end products of this combination would be sulphuric acid and 
hydrochloric acid, both substances of industrial value. The 
method might well be tried on a large scale at a sulphuric acid 
or an alkali works. 

Another attempt to obtain electrical energy by the oxidation 
of some tolerably cheap fuel has just been put forward by Dr. 
Bucherer, who has sufficient belief in its technical value to 
patent it (German patent 88,327, April 6, 1895). The appa- 
ratus described in the specification consists of a wrought-iron 
vessel containing a fused mixture of potassium carbonate and 
sodium carbonate. Lithium carbonate may also be used, but 
this suggestion is doubtless only one of those alternatives which 
no respectable specification should be without. The electrodes 
are hollow, and may conveniently take the form of tubes with 
closed ends. That constituting the cathode is of platinum, 
capable of absorbing oxygen, while the anode should be of cast 
iron or nickel, these metals being credited with the capability of 
absorbing carbon monoxide. The gases are supplied to the 
interior of the electrodes, through which they make their way 
and combine, electrolytically producing a current with (it is 
alleged) a smaller expenditure of fuel than would be necessary 
for the same output by the use of a boiler, engine and dy namo. 
The electrolyte is unaffected by the production and passage of 
the current, and may be used indefinitely. It is evidently au 
advantage to make the apparatus of large size, 80 that its losses 
of heat by radiation, conduction and convection may be 
relatively inconsiderable, and that the heat generated inter- 
nally by the reaction proceeding within the vessel may suffice 
to keep the electrolyte fused. The thickness of the tubes 
acting as electrodes should be small, and the tubes may 
be advantageously arranged dependent from a common 
supply ring to form a sort of fringe. Similarly, successive 
cathodes and anodes may be arranged concentrically, and, 
indeed, numerous devices will occur at once to the ingenious. 
Gaseous oxygen may be replaced by a peroxide capable of 
yielding oxygen for the oxidation of the carbon monoxide, 


and of re-absorbing it from the air, thus acting as a carrier 
between the two. Precise data as to the performance of this 
cell are unfortunately lacking; but the inventor himself 
acknowledges that its efficiency (electrical, not necessarily 
commercial) will be smaller than that of one working with 
an aqueous electrolyte, inasmuch as a noteworthy fraction of 
the total energy will be taken up in maintaining the elec- 
trolyte in a fused state. 


THE TELEPHONE TRUNK LINE SYSTEM IN GREAT 
BRITAIN.* 


BY J. GAVEY. 


In the early days of the telephone, whilst various local systems 
were being developed, and before the idea of providing trunk lines 
between neighbouring towns had been matured, the question of long- 
distance telephony received careful consideration. The pioneer 
experimenters at once found themselves face to face with the 
numerous troubles, generally ascribed to induction, which rendered 
speech impossible on single-wire circuits during the busy tele- 
graphic hours of the day, and very difficult on such metallic loops 


as could be made up from existing telegraph circuits. In a Paper 
read before the Physical Society on January 19, 1878, Mr. Preece 
described the various causes to which these disturbances were due, 
and he suggested a method of screening a single-wire circuit both 
from electrostatic and electromagnetic induction. Не also pointed 
out the true solution of the difficulty, i.e., the use of metallic cir- 
cuits for telephonic purposes—a practice adopted by the Post Office 
from the first, and one that has been consiatently urged as necessary 
if a really efficient telephonic service is sought. Prof. Hughes 
continued the subject in his Paper, read before the Institution on 
March 12, 1879, in which he described the method of revolving the 
two wires of a metallic loop to obtain a practical balance. Ina 
aubsequent Paper read before the British Association in 1885, Mr. 
Preece pointed out the merits of copper asa conductor, and in 1887 
he enunciated the KR law in a Paper read before the Royal Society. 

The following are the theoretical principles involved in the 
erection of balanced telephone circuits :— 

When two complete circuits, either wholly metallic or partly 
metallic and partly earth, are placed in juxtaposition, each is sub- 
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ject to the following interferences on the establishment, the cessa- 
tion, or the variation in the volume of a current of electricity in 
the other :— 

1. Induced currents due to electromagnetic induction. 

If two circuits or portions of circuits be contiguous to one another, 
then, on establishing a current in No. 1 circuit (Fig. 1), a certain 
number of magnetic lines of force cut No. 2, and a current of brief 
duration is observed in the latter ; and, disregarding direction for 
the present, corresponding results are observed on the increase, 
the cessation, or the diminution of the current in No. 1. 

2. Induced currents due to electrostatic induction. 

Electrostatic induction induces а momentary redistribution of 
electrification in neighbouring wires, the result being the 
either transversely or longitudinally of currents of short duration. 
The cessation of the primary current results in momentary induced 
currents in the reverse direction to the former. 

3. If a single wire with ап earth return be used, in addition to 
the above results, leakage from the earth plates and stray currents 
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from other electrical circuits, or from the earth itself, enter the cir- 
cuit. This aspect of the case may, however, be disregarded at present, 
for in practice trunk circuits always consist of metallic loops. 

If we consider the combined effects of electromagnetic and 
electrostatic induction from a single-wire circuit with an earth 
return—first on a similar circuit, and then on a looped or balanced 
circuit— we get the results, on the closing or the increase of the 
current in the primary circuit, which are indicated in Fig. 2, where 
the continuous arrow, N, shows the primary current, the 
dotted arrows. ->, the induced current due to electromag- 
netic induction, and the double-barbed arrows, >>, that 
due to electrostatic induction. 
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The reverse results are observed on the breaking or diminution 
of the current in the primary circuit. It will be observed that in 
unbalanced earthed circuits the current due to electromagnetic 
induction is opposite to that in the primary on closing the latter, 
whilst that due to electrostatic induction is in the same direction 
ss the electromagnetic induction current at the battery end, and in 
the opposite direction at the far end. Thus, at one end of such a 
circuit a disturbance due to the sum of the two currents is observed, 
whilst at the other end one due to the difference alone is seen. 


In the case of the balanced circuit, if all the conditions for 
silence indicated below are realised, the result of electromagnetic 
induction is that similar potentials are developed along both sides 
of the loop ; the single-barbed dotted arrows (Fig. 3) showing the 
direction only that the current would flow in either branch if, owing 
to defective balance, the potential in the other were reduced. 

_The electrestatic effect will depend on the condition of the 
circuit, If the primary or disturbing circuit be perfectly insulated, 
ard if it be disconnected at the far end, or if it be terminated in a 
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condenser, and if the insulation of the secondary be extremely 
high, minute currents cross the conductor transversely, so as to 
effect the redistribution illustrated by + and — signs in Fig. 4; 
no currents in a longitudinal direction being developed. If, how- 
ever, the disturbing or primary circuit be to earth, or if it consist 
of a neighbouring loop, minute longitudinal currents in the direc- 
tion shown by the double-barbed arrows in Fig. 5 actually circulate. 

The combined effects on a balanced loop with the resultant earth 
in the centre of cach wire are illustrated in Fig. 54. 
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With open wires, however, leakage always takes place over the 
insulators ; hence a much larger static charge is accumulated than 
with a perfectly insulated secondary, the above conditions are sub- 
ject to variation, and an actual flow of current in each arm takes 
place, the direction of which is dependent on the distribution of 
the leakage, or the position of the resultant earths. 

The conditions which are necessary to obviate interference, due 
to the above causes, between two neighbouring circuite, one of 
them at least being a metallic loop, are the following. For prac- 


tical purposes each circuit which has great length compared to its 
depth is considered to consist of two sides alone, the ends being 
negligible. 

1. Each of the wires of one loop should maintain throughout the 
same or an average equal distance from each of the wires of all 
neighbouring loops. 

2. The two conductors of each loop should be of the same material. 

3. me should have the same conductivity. 

4, Each half of the circuit, including apparatus in direct circuit, 
should possess the same coefficient of self-induction. . 

5. They should have similar electrostatic capacities. 

. They should have the same degree of insulation, whether high 
or low. 

7. The resultant faults due to loss of insulation should be in the 
centre of each wire of the loop ; but if not there each should occupy 
similar positions at equal distances electrically from the extremities, 

The necessity for the above conditions is obvious when it is 
considered that the induction from all neighbouring wires causes 
constant variations of potential and local currents to circulate along 
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each wire, which must not affect the telephones at either end. 
Thus, any difference in electromagnetic inertia, resistance, or 
capacity between the two arms of a circuit will cause currents to 
traverse the terminal telephones. With a symmetrical circuit 
these two telephones occupy absolutely neutral positions at oppo- 
site extremities of the circuit, and, if each telephone be wound 
differentially, and be perfectly balanced, earth may be applied at 
the centre of each instrument without creating disturbance; 
whereas, if earth be applied at any other point in the circuit, 
even at the point where the line wire joins the telephone, the 
disturbance from neighbouring wires becomes at once marked. 
Again, any two points of equal potential in the circuit can bo 
bridged without creating disturbance, which means that any number 
of telephones or indicators may be pae in multiple arc across the 
balanced wires without upsetting the balance. 

Conditions 1 to 5 are readily met, and, once attained, they are 
stable. No. 6 is more difficult to ensure, for the insulation of 
either arm of a loop may at any time be lowered by innumerable 
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accidental causes, so that the most careful attention to maintenance 
is necessary to remove this source of trouble. No. 7 is at times a 
source of considerable difficulty, especially in the case of telephone 
trunks erected on poles carrying high-speed Wheatstone wires, 
when the latter are worked with shunted condensers. Thus, in 
Fig. 6, with the resultant earths at points 1, points 2, or at other 
symmetrical positions, the circuit is silent ; but with positions 3 
disturbance becomes evident, for the currents entering at these 
points traverse the telephones in establishing the electrostatic 
redistribution. 

Normally, the curren:s due to electromagnetic induction would 
be more considerable than those arising from electrostatic induc- 
tion in a single-wire circuit with an earth return. Experiments 
made between Newport, Cardiff, Swansea and Haverfordwest 
between ordinary parallel wires, under certain conditions, gave 
the ratio between the two as 9, 096: 306 at the battery end, and 
9,096: 153 at the far end; and the disproportion would be still 
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more marked in a loop. Notwithstanding these facta, it is far 
easier with open wires to balance magnetic than static disturbance, 
as the conditions necessary to ensure the former are more readily 
controlled. This is illustrated by a simple experiment with a high- 
speed transmitter working an ordinary telegraphic circuit, attached 
to the same poles as a balanced loop. With the telegraphic circuit 
to earth, in the usual manner at the far end, and a current of 30 or 
40 milliamperes, the balanced loop d be practically silent. Add 
a shunted condenser, or disconnect the far end of the telegraph 
circuit, and disturbance may become most marked. The effect is 
much greater than would be accounted for by the mere fact that in 
the extreme case of the far end being disconnected the average 
potential of the disturbing line is as a maximum doubled through- 
out. The fact is that when the primary circuit is disconnected, or 
a shunted condenser is fitted at the extremity, the rise and fall of 
potential is practically instantaneous, and the effect on the telephone 
circuit is at its maximum ; whereas with the conditions for simple 
working the electromagnets of the receiving instrument cause a 
flattening of the current-curve, and the rise and fall of potential is 
too slow to injuriously affect the telephone. 
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The methods of construction of telephone trunk lines differ but 
slightly from those adopted in the erection of ordinary telegraph 
lines, the principal difference arising from the necessity for pro- 
viding the balanced circuits referred to above. 

Taking, first, the simple case of two contiguous metallic circuits, 
if they be arranged so that the two arms of each loop are at diago- 
nally opposite angles of a square (Fig. 7), then the condition No. 1 
is observed, and the circuits are balanced for distance whether the 
wires are run straight or whether they revolve ; and in a similar 
manner a loop on a horizontal arm (Fig. 8) is balanced against a 
single wire on a saddle with an earth return, so long as the single 
wire is at the apex of an isosceles triangle of which the loop forms 
the base. With this exception, to obtain a balance between one 
loop and a second circuit external to it, whether metallic or with 
earth return, the wires of each loop must revolve uniformly the one 
round the other. In underground work this revolution is a uniform 
spiral, but with open work the wires simply change their positions 
regularly on each successive pole. In England the method adopted 
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is almost uniform, and it consiste in continuous ohanges of position, 
every wire being moved transversely at an angle of 90deg. at each 
pole, so that a complete revolution is effected in every four spans. 
ther methods of crossing have been adopted on the Continent, 
but the above is perhaps the most simple way of achieving the end 
in view. In some cases the wires are run parallel, and crosses 
introduced at intervals to obtain an approximate balance. 

The present practice is to erect four wires on arms 48in. long, 
divided as shown in Fig. 9, the arms being fixed on the poles 12in. 
apart from centre to centre. Thus two arms provide space for four 
metallic circuits, the four wires on each side of the pole forming a 
section of a 12in. square, the diagonal wires in these squares being 
taken up by each circuit. 

Of course, as previously pointed out, the two diagonal circuits in 
one square are perfectly balanced against one another, and there- 
fore free from mutual disturbance; but in dealing with a large 
number of telephone loops, if the relative average distance between 
each of the two wires of any one circuit, say, in the right-hand 
square and those of the two wires forming each circuit in the left- 
hand square be measured, it will be found, when all wires have the 


same twist, either right or left-handed, that the average distances 
between wires of the circuits, the diagonals of which are at right 
angles to one another, are equal, whilst those that are parallel are 
not. If one square has a right-hand and the other a left-hand 
twist, then the converse is true—viz., the circuits that are parallel 
at each pole are balanced, and those that are transverse are not. 
It is found in practice that disturbances that arise between neigh- 
bouring twisted circuits can be eliminated by crossing systematically. 
Thus, dealing with a number of circuits on one route, the four wires 
forming the first square may be revolved uniformly throughout. 
The next four have the A and B wires of each circuit crossed eight 
miles from the starting-point, and at intervals of eight miles 
onwards. The third group have the first cross four miles from the 
former point, then the remainder of the crosses succeed at intervals 
of eight miles. The wires of Group 4 are crossed throughout at 
intervals of four miles. Those of Group 5 have the first cross two 
miles from the terminal, then the remainder of the crosses at four- 
mile intervals. (Group 6 is crossed at intervals of two miles. It 
will be observed, on examination of Fig. 10, which illustrates the 
arrangement, that each circuit is balanced against all the neigh- 
bouring ones; and by this simple method it has been found possible 
to establish a series of wires absolutely free from overhearing. 
Hard-drawn copper wire is universally used for trunk lines. Its 
high conductivity, its freedom from electromagnetic inertia, its 
great strength and its durability fit it eminently for this class of 
work. The trunk lines erected by the Post Office vary in gauge 
from wires weighing 100lb. per mile to wires weighing as much as 
800lb. per mile. The use of such heavy wire as the latter was a 
subject of much controversy when the present policy of the Depart- 
ment was decided upon, but the results obtained have fully justified 
the action taken by Mr. Preece. There is, of course, no doubt that 
with overhead wires pure and simple it would have been quite pos- 
sible to speak from one end of Great Britain to the other with 
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smaller wires than those actually used for the *' backbone system, 
but many critics appear to have overlooked the fact that this system 
was designed w th a view to provide for conversation through sub- 
marinecables, and through city underground work between London, 
Belfast, Dublin, and the Continent on the one hand, and the great 
provincial business centres on the other. 

The resistance and the inductive capacity of the various over- 
ground wires used in practice are as follows :— 


Capacity, wire to 


: Resistance. : 
Lbe. per mile. Standard ohms. Capacity to E. wire. 

100 87782 0:0144 0:00864 
150 5:854 | 0:0147 0-06882 
200 4:391 30150 0:00900 
300 2-999 | 0:0153 000918 
400 2195 00156 | 0.00056 
600 1:464 0:0158 . 

800 1:098 | 0:0160 0:00960 


| 


It will be observed that with the standard distances at which the 
wires of a loop are erected in this country the capacity, wire to wire, 
is 0:6 that of the wire to earth. | 

The use of underground wires for trunk lines was utterly imprac- 
ticable so long as gutta-percha, india-rubber, and other kindred 
materials only were available for insulating purposes. The intro- 
duction of what is practically an air-space cable by the use of paper 
insulation appears to offer the solution of a difficulty looming 
in the immediate future, namely, the finding of space for the 
numerous wires, both telegraphic and telephonic, which will 
be required between busy centres. Unfortunately, the need for 
two wires for each telephone circuit results in the rapid filling up of 
all aerial supports ; and the undesirability of overcrowding poles 
with wires in a climate like ours, subject to snowstorm iuterrup- 
tions, is obvious. 
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Hitherto, the capacity of underground insulators, which roughly 
equalled 0:3 of a microfarad per mile, seriously limited the use of 
subterranean conductors. e capacity to earth of paper cables has 
already been reduced to a figure varying from 0:06 to 0°08 micro- 
fa rad per mile with small conductors weighing 20lb. to 40lb. per 
mile ; and although these are not well adapted for long trunk 
circuits, their use for relatively short circuits will soon become 
general. For heavier conductors weighing 100lb. or 150lb. per 
mile, the capacity to earth is about 0:1 microfarad per mile. 

The growth of the trunk system of this country, at first slow, has 
received a remarkable impetus since the Post-Otfice has determined 
on its present policy. The first trunk circuit in Great Britain was 
erected between Cardiff and Newport, and was opened in August, 
1881. Shortly afterwards a second loop was erected. Next fol- 
lowed two metallic circuits between Liverpool and Manchester, 
opened January 27, 1882; and in May, 1883, two trunk circuits 
were erected between Newcastle and Sunderland. The system 
grew slowly, as the local telephone exchanges increased in size, 
until the year 1884, when the various telephone companies were 
authorised to erect trunk wires between any of their exchanges. 
They then commenced the erection of з trunk wire system which 
has now been acquired by the State. At the end of the year 1895, 
the mileage of telephone trunk wires in Great Britain and Ireland, 


actually complete or in course of completion, had reached the 
following figures :— 
Miles. 
Post-Office system ................................... 20,522 
National Telephone Company's system ; 
Giving a grand total of 49,521 


Further and rapid growth may be confidently expected, so that 
the present mileage will soon be largely exceeded. Every great 
town in the country is, or will be, connected with the telephone 
trunk wires of the State; and it is probably not unsafe to predict 
that within the course of a few years practically the whole of the 
commercial business of the country will be transacted by telephone. 
In the neighbouring manufacturing and commercial districts this 
condition of things has already been nearly attained. 

The method of working the telephone trunk system of the coun- 
try, with due regard to all the interests at stake, bas been a matter 
of careful consideration on the part of the Post-Office Department 
in conjunction with the responsible officers of the Telephone Com- 
pany. The acquisition of the whole of the trunks by the State 
involved the application of the maxim that **no favour should be 
shown and no priority given," but that all Her Majesty's subjects, 
whether subscribers to exchanges controlled by the Department or 
by private companies, or non-subscribers using call offices, should be 
sliced on an equal footing, and have an equal right to the use of 
the trunks in the order of application. This involved asa first step 
the termination of the trunk circuits at the post-offices of the town 
served—a course which has accordingly been followed. Every such 
Post- office is fitted with one or more silence cabinets at the public 
counter, where communication can be obtained through the switch- 
room with the trunks serving the town, and through them with 
any part of the country. Although, however, communication from 
public silence cabinets, in the manner provided for, is at times of 
considerable convenience to individuals, the vast mass of the tele- 
phone trunk traffic must obviously emanate from and be for sub- 
scribers permanently connected with local exchanges ; and accord- 
ingly the important problem which had to be solved was the working 
out of a system that would provide for establishing the most facile 
and rapid means of communication between the trunk circuits of 
the Postmaster-General and the subscribers to local exchanges, 
whether those of the Post-Office itself or of the company. As the 
majority of the local exchanges are situated in the company's build- 
ings, at a distance from the respective post-office, it would at first 
sight appear as though the concentration of the trunk circuits in 
the latter would introduce undesirable delay in manipulation ; but 
on examination of the problem it becomes evident that this is not 
necessarily the case. At all large offices the separation of the 
trunk system from the local switch was long ago effected ; and 
although the local subscriber's wires were generally multiplied on 
the trunk switch-board, a subscriber’s request for trunk line service 
was necessarily first communicated to the operator in charge of the 
local section, and, as it was impossible to arrange for every such 
local operator to have direct access to the trunk circuits, the request 
had to be conveyed by telephone to a recording operator, who first 
registered the want, after which the ticket containing the details 
was passed by a collector to the trunk operator in charge of the par- 
ticular circuit wanted. Thus, whether, as was usually the case at 
the company's offices, the trunk switch was in the same room as the 
local switch, or, as occasionally bappened, in an adjoining one, the 
same number of operations would be necessary in either case. 
Now, instead of the trunk switch being in the adjoining room, it is 
in another building in & neighbouring street, and, so far as the 
actual mode of transmitting information as to a subsoriber's 

uirements is concerned, the operations are the same in number 
and character in both cases. 


The general system adopted is as follows :—All the trunk circuits 
are terminated at the respective post-offices. Connection between 
the trunk and the local subscribers' switches is established by means 
of “© junction circuits.” For each trunk circuit one junction is pro- 
vided to the local post-office switch, and one to the company's prin- 
cipal exchange switch. These junctions are used solely for 
switching. 

For conveying instructions, call or service circuits are established 
in the ratio of two circuits to each local switch for every 20 or less 
number of trunks. Half these circuits, known as up call 
circuits, connect the local switches with the recording tables, and 
they terminate in headgear telephones which are worn continuousl 
by the ticket operators. The other half, known as down са 
circuits, serve to connect successive groups of 20 trunk jacks direct 
with the switches of the local subscribers, and they likewise ter- 
minate in headgear telephones. 

At the smaller offices, where a few trunk circuits only exist and 
the traffic is but slight, the call wires are fitted with indicators}; 
and at the larger offices the call wires are terminated on indicators 
during the slack periods, as it would obviously be absurd to retain 
an operator listening continuously for a few intermittent calls. 

The method of working is, briefly, as follows :—A demand for a 
trunk call is conveyed to the local switch operator; the latter at 
once, without initiatory ring or signal, transmits the request to the 
reoording operator, who enters the particulars on a ticket, which 
is then timed in telegraphic code and sent to the trunk section 
affected. It may thus be said that a local subscriber's want is 
immediately made known to the trunk operator at the neighbour- 
ing post-office ; although the actual time of putting through and 
the commencement of oonversation depend, of course, on the 
number of prior calls, and the time lost in obtaining the distant 
subscriber’s attention. 

When the call matures—i.e., when the trunk circuit is free, or 
previous calls have been disposed of—the trunk operators at each 
extremity come in on the '*down " call circuits, and request the 
junction operators to join specified junctions through to the sub- 
scribers who are wanted. This done, the trunk operators then ring 
up the suscribers, and on receiving replies they connect them direct 
to the trunk circuit. 

Stripped of all technicalities, the method of working is, briefly, 
as follows :— 

A subscriber, say 100, in a town A,“ wishes to communicate 
with one, No. 200, in a town B.“ 

The former calls his local exchange, and expresses his wish to the 
local operator, then hangs up his telephone. This request is at 
once transmitted on the up call wire to the ticket operator at 
the post office, where it is recorded on & white numbered ticket, 
which is timed and placed on the trunk switch. 

In proper turn with others the ticket is dealt with thus: 
The trunk operator at A" transmits the request to the trunk 
operator at В,” who enters details on a pink ticket. The “А” 
trunk operator then comes in circuit on the down call wire, 
and asks the junction operator to connect subscriber 100 to junction, 
say 4, at the same time inserting the necessary pegs in junction 4 
and in the trunk. The junction operator ascertains in the usual 
manner if the subscriber is disengaged ; and, if so, she makes the 
necessary conneotion, advising the Post-Office operator of the fact 
on the selected junction circuit. The latter then rings up subscriber 
100, and tells him he is through to 200. At the same time the 
trunk operator at B" is getting through to and calling 200 in a 
similar manner, and when both subscribers answer their calls they 
find themselves in communication with one another. Althoughthe 
detailed description of the operations may appear complicated, the 
facilities for communication between the trunk and the junction 
operators are such that the brief instructions that are necessary are 
conveyed in a.few seconds, and the loss of time in manipulation by 
skilled operators is insignificant. 

The above describes the ideal condition of things. Unfortu- 
nately, in many cases, subscribers fix their telephones in out-of- 
the-way localities, and leave them in charge of office boys, who 
frequently regard them as toys rather than as a serious means of 
effecting important correspondence. In these cases the attention 
given is often bad, much time is wasted in ringing even before an 
answer is obtained, and more time is lost in fetching a responsible 
person to the instrument to deal with the matter in hand. In the 
meantime one of the subscribers is probably standing at his tele- 
pon unconscious of the cause of delay, but anathematising the 

ost Office, the Telephone Company, and all connected therewith, 
and not unfrequently he concludes with a series of bitter com- 
plaints addressed to the local Press. 

The obvious remedy for this undesirable state of things is for 
firms who have a considerable amount of telephone correspondence 
to provide two or more local connections, one of which should be 
rigidly reserved for trunk work. The telephone in connection with 
t^e latter should be fitted in the office of a responsible member of 


the firm. 
(To be concluded.) 
E 2 
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PHYSICAL SOCIETY. 


At an ordinary moenga the Physical Society, held on November 
13, 1896, Capt. Abney, President, in the chair, a Paper 


“Оп Some Experiments with Rontgen’s Radiation, 
by Prof. THRELFALL and Mr. Pol Lock, was, in the absence of the 
authors, read by the Secretary. 

The authors describe a form of Crookes’ tube, which, while it 
can be made by anyone capable of the most elementary glass- 
blowing, gives a plentiful supply of Róntgen rays. The results of 
their experiments may be summed up as follows :— 

1. The Réntgen radiation does not consist in the projection of 
gaseous matter, or, if it does, the amount of such matter involved 
is extraordinarily small. 

2. The Róntgen radiation does not consist in the projection of 
ether streams having a velocity above a couple of hundred metres 
per second. This is true whether the radiation takes place in air 
or in benzine. 

3. The properties of the ether, regarded as determining the 
velocity of electromagnetic waves, are not greatly changed (i. e., 
not at all within our experimental limits) by the Röntgen radia- 
tion, and this applies alike to the ether in air and in benzine. 

4. A selenium cell, composed of platinum electrodes and highly 
purified selenium, is affected by Röntgen radiation to an extent 
which is comparable with tbe effect produced by diffused daylight. 

5. No permanent or temporary electromotive force is set up in a 
selenium cell by the Röntgen radiation. 

The authors have come to conclusion 1 by exposing an exhausted 
tube placed in parallel with a spark-gap, so adjusted that the spark 
just passes over the gap rather than through the tube to the Rontgen 
radiation. They find that a vacuum tube in parallel with a spark- 
gap is very sensitive to changes in pressure within the tube. Con- 
clusions 2 and 3 were arrived at by using Michelson's arrange- 
ments for the interference of two beams of light. 

Mr. SHELFORD BIDWELL said he had made some experimenta on the 
effect of Röntgen rays on the resistance of selenium, but with a negative 
result, although he could have detected a much smaller change than that 
found by the authors. It might be that this difference was due to the 
tube ; for in his experiment the radiation started from a platinum plate 
within the tube, while in the authors’ arrangement the radiation starts 
from where the cathode rays strike the glass of the tube. 

Prof. SILVANUS THOMPSON said there were a number of points with 
reference to the Róntgen radiation which required clearing up. For in- 
stance, the suggestion that they were vortices in the ether had not been 
tested. Again, Lafay says that if the rays are passed through a metal 
screen which is charged with electricity, then the rays can be deflected by 
» magnet. He (Prof. Thompson) had not been able to repeat this experi- 
ment, neither had he that of Gelitzine on the polarisation of the rays by 
tourmaline. The statement of Prof. J. J. Thomson that under the 
influence of the radiation parafin became a conductor, had not been 
satisfactorily proved. As to the wave length, while some observers obtained 
values about one-tenth that of the extreme violet, another had obtained a 
value greater than that of the extreme red. He (the speaker) did 
not understand the authors’ device for detecting changes in the vacuum 
of & tube, since every one who has worked with Crookes' tubes has 
found that the resistance is always greater for a apark in one direc- 
tion than the other, and also varies with the battery power employed. 
Lenard, adopting Hertz's arrangement, uses as anode a cylinder surround- 

ing the cathode (a disc), the idea being that by using such & symmetrical 
arrangement the cathode radiation was more homogeneous. It might be 
advisable when seeking to produce homogeneous Runtgen rays to adopt 
such a symmetrical arrangement. 

Mr. Bryan then read a Paper by himself and Dr. BARTON, 
‘Оп the Absorption of Electrical Waves along Wires by a 
Terminal Bridge." 

The autbors employ, for the generation of the oscillations, an 
arrangement of the same description as that used by Bjerknes, the 
waves being propagated along two parallel wires about 116 metres 
long. In order to measure the waves they use a small electrometer 
with an uncharged needle. The resistances employed to form the 
bridge consist of pencil marks on ground glass. Bridges of three 
resistances have been examined, one having, as nearly as may be, 
the resistance necessary, according to Heaviside’s theory, to give 
complete extinction of the reflected wave ; and of the others, one 
was of higher, and the other of lower resistance. In each case the 
results contirm the theory, and it is thus experimentally proved that 
by using a bridge of this description the reflected train of waves 
can be completely extinguished. 

Mr. BLAKESLEY asked if the authors had made any allowance for the 
capacity of the wires. 

Mr. CAMPBELL asked if the resistances given were expressed in ohms 
or in electromagnetic units. 

Mr. BIDWELL asked if the authors had found that the pencil-trace 
resistances obeyed Ohm's law. He had found that if you balanced with 
one cell in the battery circuit, then on increasing the battery power to two 
cells the resistance altered. 


Mr. APPPLEYARD suggested that the variation was caused by the 
contacts at the ends not being good. 2 


Mr. CAMPBELL said the same variation occurred in the case of mix- 
tures of clay and plumbago, where the contacts were quite good. 

Mr. CARTER suggested electro-plating the ends to give good contact. 

Mr. BRYAN, in his reply, said that they had not considered the question 
of capacity, and that in their case they did not require to know the resist. 
anoe very accurately, 


The Society then adjourned till November 27th. 


THE CAUSE OF FRACTURE OF RAILWAY RAILS.* 
BY W. WORBY BEAUMONT, M.INST.C.E. 


In this Paper the author gave an explanation of the apparently 
anomalous fractures of railway rails. The Paper was put down for 
the following Tuesday, and was not ready for reading, but the author 
gave the gist of it in the form of a short address with blackboard 
sketches. Attention was first directed to the leading features in 
the history and characteristics of fractured rails, and from these the 
conclusion was drawn that the failure of any given kind or quality 
of rail, however perfect, is chiefly a question of the number and 
weight of the trains passing over it. The effect of the rolling of 
the heavily loaded wheels of engines and vehicles t is, the author 
explained, the gradual compression of the upper part of the rails, 
and the production thereby of internal stresses which are cumulative 
and reach great magnitnde. That which takes place in the material 
of a rail head under the action of very heavy rolling loads at high 
speed, is precisely that which is purposely brought into use every 
day in our ironworks. The effect is, however, obscured by the 
slowness of the growth and transmission of the forces which are 
ultimately destructive. When a piece of iron or steel is subjected 
to pressures exceeding the limit of elastic compression, by a rolling 
or hammering action, or by both these combined, the result is, 
spreading of the material and general change of the dimensions. 
This is equally the case with a plate pane hammered on one side 
or rolled on one side while resting on a flat surface, or with a rivet 
when hammered over. In all these cases and many others, 
the hammering or rolling work done upon the surface tends to 
compress the material beneath it; but being nearly incompressible 
and unchangeable in density, the material flows, and change of 
form results if the hammering be on the end of a piece of bar-iron, 
or if a rivet flow of the metal takes place and a new form results as 
in making a rivet. Generally the material thus changed in form 
suffers permanently no greater stresses than those within its elastic 
limit of compression or extension. When, however, the material 
is not free to flow or to change its form in the directions in which 
the stresses set up would act, the effect of continued work done on : 
the surface is the growth of compressive stress exceeding elastic 
resistance. Thus if pane hammering or rolling be done on one 
side of a plate the result is an extension of that surface under 
restriction of the parts not hammered or rolled, and the plate 
consequently takes a curved form. 

In the case of railway rails the freedom for the flow of the material 
is very limited, especially when considered with reference to the 
rolling and hammering media and the surface contact between rails 
and wheels. Hardening of the surface takes place and destructive 
compression of the aurface material is set up. If the material be 
cast-iron,the destructive compression causes crumbling of the super- 
ficial parts, and the consequent relief of the material immediately 
below it from stress beyond that of elastic compression ; but when the 
material is that of tough hard steel rails, the stress accumulates, the 
upper part near the surface being under intense compressson, differ- 
entiating from a maximum at the surface. This compression gives 
rise to molecularstresses, analogous to those which, on thecompressing 
side or inner curve of a bar bent on itself, originate traverse flaws 
on that side. This condition of compression exists along the whole 
length of a rail, so that when its magnitude is sufficient to originate 
crumbling or minute flaws, any unusual impact stress, or а stress in 
the direction opposite to that brought about by the usual rolling 
load, the rail may break into two or into numerous pieces. Stresses 
oiginatiog in the same manner explain the fracture of railway 
tyres described fully by the author in the Proceedings of the 
Institution of Civil Engineers, 1876, Vol. XLVII. 


The Niagara Falls—Buffalo Transmission.—A Times tele- 
gram, dated Buffalo, November 6th, states that one minute 
past midnight the Mayor of Buffalo, with a distinguished com- 
pany of fellow-citizens, announced the formal receipt of electric 
power from Niagara Falls by a salvo of 21 guns. The firat 
customer is the Buffalo Street Railway Company, which will 
require 1,000 n.r. 

* Abstract of a Paper read before the Dritish Association, Section G. 

* The static pressure per square inch of surface contact, between wheel 


and rail with locomotive weights now common is considerably more than 
60 tons and reaches over 100 tons, and the pressure under heavily balance- 


| weighted locomotive wheels at high-speed is much greater thau this 
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of wood were inserted into the ducts to ensure their alignment, 

DOULTON CONDUITS AT LEYTON. and to exclude cement from the interior. This method of jointing 
| has proved cheap and expeditious, and has also been used for the 
For the Leyton scheme the whole of the mains under the foot- | Doulton conduits laid at Bedford, Cardiff, Portsmouth, Shoreditch 
ways are drawn into Doulton conduits, with three, four, or six | Vestry, Wakefield, &c. The cables used at Leyton are Siemens's 
ducts, each 2}іп. square. Altogether, about five miles of conduits | jute insulated lead-covered, and the whole of the underground work 
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was carried out by Messrs. Siemens Brothers and Co. The house- 
service T joints are made in special cast-iron boxes designed by Prof. 
Henry Robinson. 


have been laid. They were rupplied in lengths of 2ft. and jointed 
on stoneware cradles with Portland cement, as shown in Fig. 1. 
Fig. 2 shows the work in progress. While making the joint plugs 


the pressure in the different branches, resistances will have to be 
employed in the main, which, however, is uneconomical. Satis- 
factory working is only possible if the two branches are well 
balanced ; a 10 to 16 per cent. difference is all that is permissible. 

A new ''three-wire " dynamo was designed about two years ago 
by Herr G. Dettmar, and it has since been put on the market by 
Lahmeyer and Co., of Frankfort-on-Main. The poles in this 
machine are divided into two portions, or, in other words, a four- 
pole magnet frame was used in connection with an armature-wound 
for two poles, as shown in Fig. 1. The third brush is placed 
between the two N poles. With such an arrangement the third 
brush does not spark. The path of the lines of force is shown in 
Fig. 2 by the full lines. The magnetising force of the armature is 
vertical to the field, and tries to create a field as shown by the 
dotted lines. It will be seen from Fig. 2 that the lines of force at 
N, and 8, act in opposition to the lines of force of the main field ; 
but at N, and S, they are in the same direction. The field at the 
poles N, and S, is for this reason weakened by the armature 
reaction, while at the poles N, and S, it is strengthened. 


A NEW ‘“THREE-WIRE” MACHINE.“ 
BY ALEXANDER ROTHERT. 


The three-wire system of distribution in continuous-current plant 
has at the present day become quite general, but it would be, 
perhaps, still more popular if, instead of two small dynamos, only 
a large one was required. But to use a single machine a balancing 
dynamo is necessary. The prime cost would then be about the 
same as when two dynamos are used. Accumulators have their 
disadvantages, and are also not suitable everywhere. For this 
reason it has been tried for years past to design a machine suitable 
for direct connection to these wire mains. A few more or less 
happy solutions of this question have been made, but the machines 
built did not meet all requirements. If a third brush be placed on 
the commutator of a continuous-current dynamo exactly midway 
between the positive and negative brush, the middle wire of a 
three-wire system can, of course, be connected to this third brush; 
but as the brush lies in the strongest magnetic field, it will 


- 0 + 
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spark badly, and regular working is out of question. A better 
arrangement seems to be to have two independent windings 
on the armature, and two commutators, and to connect the 
same in series, joining the middle wire of the three-wire 
system just in the middle. In this way, working between certain 
limits, the thing is possible. An ingenious alternate-current 
method was devised by Dobrowolsky, of the Allgemeine Elektrici- 
tüts Gesellschaft. He took two fixed points on the armature of 
maximum potential difference, and connected them by means of 
sliding contacts to a suitable choking coil, from the middle of which 
the neutral wire was branched off. The above-mentioned firm, 
as well as the Compagnie de Fives-Lille, build such machines. 
Though the problem of dividing the pressure is solved by the 
methods described, it is not possible to keep the potential of the 
branches constant or to regulate the same properly. The lost volts 
in the armature, as well as in the line, vary in the two branches, 
according to the different load, and the exciter current can only 
influence the total pressure. If it is still required to regulate 


Abstract of a Paper read before the International Congress of Elec- 
tricians at Geneva on August 6, 1896, 


As two diametrically opposite poles of different polarity always 
influence the potential of the same branch of the three-wire 
system, the potential will vary with the load of the two branches. 
To avoid this, and to secure the same potential in both branches, 
it is necessary to increase the excitation of N, and Si, and decrease 
the same in Na and S,, by which means the influence of the armature 
reaction is neutralised. In practice, therefore, N, and S, and also 
N, and S, are connected in series, and each branch works indepen- 
dently of the other, and can be regulated to any potential ; in fact, 
one may even be left unexcited. 

The division of the poles has previously been suggested by Von 
Müller, but as this does not permit of any regulation of the single 
branch the discovery was only of theoretical value. Kingdon has 
patented a three-wire machine which was similar to the one 
here described, it had also four poles, but as he connected the poles 
of the same sign in series no regulation was possible. 

In the Dettmar-Rothart machine the two adjoining poles are 
always of the same polarity, and the number of poles must be 4n. 
Most of the Jarger machines are therefore built with eight poles. In 
such cases the exciting coils of the first, third, fifth and seventh pole 
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are connected in series, as well as those of the second, fourth, sixth, 
and eighth pole. 

After the new ‘‘three-wire " dynamo was put to practical work, 
it was found that it had the unpleasant habit of partially changing 
polarity. If we imagine N, and S, cut out and опу Ni and 81 
excited, then the lines of force have the tendency to cross over to 
the neighbouring poles and to reverse their polarity. This diffi- 
culty was overcome by connecting the two branches for mutual 
excitation, i. e., the coils of N, and Si to the terminals 0 and 2 and 
those of N, and S, to 1 and 0. In a machine thus connected 
one branch will tend to regulate the other, and a drop of the 
pressure in one branch diminishes the excitation and, consequently, 
the pressure in the other branch. In this way potential differences 
will be balanced to a large extent. 

For one and a-half years several of the generators have been 
working, and have given every satisfaction. "They are built in 
sizes up to 100 kilowatts, and the larger ones have eight poles and 
an armature wound for four poles running at 450 revolutions per 
minute. At the Berlin Industrial Exhibition a 75-kilowatt dynamo 
for 2x 110 volt pressure is at work, which, even with 400 1 
on one branch, and 200 amperes on the other. gives no diffi culty. 

In the following Table the results of a load test of a 75-kilowatt 
generator are given, and the variation of the excitation of the two 
branches for different loads may be easily seen. 


Both branches, No. 1 


Branch No. 1. and No. 2. Branch No. 2. 
Exciter |! Current іп | Revolu- 
Pressure. | current. | amperes. tions. 
110 12:0 540 500 
110 9:6 220 510 
110 8:5 165 500 
110 6:6 75 525 
110 56 0 525 


CORRESPONDENCE, 


— ——— 
SUBMARINE TELEPHONE CABLES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In addition to the information that Mr. Appleyard has 
asked Mr. Preece to furnish there is much more required before 
it is possible to discuss how far the question between Mr. 
Preece and Mr. Heaviside is affected by experiments made on 
the cable already constructed on Mr. Preece’s plan. 

Mr. Preece states, as I understand him, that his object is to 
increase self-induction and decrease capacity, and Mr. Heavi- 
side states that the arrangements Mr. Preece proposes will 
decrease self-induction and increase capacity. In reply to tbis 
criticism Mr. Preece quotes certain measurements made on a 
cable which he has had constructed in accordance with his 
suggestions. He does not, however, give at all sufficient infor- 
mation about this cable, nor about how the measurements he 
quotes were made, for the results of these measurements to be 
of any use in deciding between his and Mr. Heuviside's con- 
tentions. Cables differ in capacity owing to several causes, 
besides arrangement of parts. The new cable has thicker 
conductors, and may have much thicker insulation, and 
insulation of much lower specific inductive capacity, than 
the other cables he cites. In the case of a double-wire 
cable, in which the wires are not separated by an earthed 
conducting sheatb, we are dealing with an electrically much 
more complex system than the one that has been made the 
usual basis of calculation—namely, a single wire with an earth 
return. We have, in Mr. Preece's cable, three conductors in 
presence of one another—two wires and the earthed sheatb. 
The electrostatic properties of such & system depend on their 
respective capacities ; and, in addition, on their mutual 
co-efficients of electrostatic induction. Now, Mr. Preece must 
know all tbis very well, but he has given no information to tell 
us what he means by capacity from wire to earth and from 
wire to wire. Intheaccurate sense of these words there should 
be no difference between these quantities. The capacity of a 
wire should mean the charge on it when raised to unit 
potential, when all other meighbouring conductors are at zero 
potential. In this sense the capacity of one wire should be taken 
with the other wire and the earth connected together, and both 


at zero potential. This accurate sense of the term capacity of 
a wire cannot be the one meant, because in this sense there 
is no difference between capacity from wire to wire and capacity 
from wire to earth. All this, however, shows how important it 
is for anybody who proposes to discuss the question with 
Mr. Preece, in the way he expressed his hope of having it dis- 
cussed, to be put in possession of what these measurements 
really mean. 

Again, in respect of the four-wire cables, how are the 
measurements made? I understand that such cables when 
used for telephony are not used with au earth return, but as 
loops. How are the capacities measured? With the 1891 
Anglo-German cable are the wires in one cable looped when the 
capacity is measured? What is done with the brass tape in 
the 1896 Anglo-German cable ? 

In conclusion, then, if Mr. Preece really desires to discuss 
this quest on, he must describe fully the dimensions, arrange- 
ment, and specific inductive capacity of the insulation, of his 
new cables, and how his tests have been made. I may add that 
I agree entirely with Mr. Heaviside, and think there would be 
no serious difficulty in constructing a cable which should have 
a capacity of 30 microfarads per nautical mile, and whose 
self-induction would be considerably less than that of any 
existing cables; and I would propose to do this by carrying 
out consistently the principles Mr. Preece has laid down for 
improving cables by diminishing capacity and increasing self- 
induction.—Yours, &o., 

Trinity College, Dublin, 

November 15, 1896. 


GEO. Fras. FITZGERALD. 


HOUSE-WIRING INSULATION TEST. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your last issue you describe a method of measuring 
the insulation resistance of house-wiring by utilising the 
potential difference of the street mains, and speak of the same 
in your “ Editorial Notes" as a “ very practical solution of 
the difficulty of testing with 200 volts.” 

A little consideration, however, will show that the method 
as described cannot give accurate results, because the general 
leakage from the mains and other installations connected to 
them has not been taken into consideration ; and the assump- 
tion has therefore been made that the difference of potential 
between one main and the earth (this latter being connected 
to the other main through a lamp) is equal to the difference 
of potential between the two mains. 

To obtain results, even approximately accurate, one must 
either determine independently the difference of potential 
between one main and the earth, or take the constant each time 
through a known resistance, whose value must be sufficiently 
high not to affect the relative potentials of the mains and 
earth. 

This latter method can be carried out with any ordinary 
portable testing set intended originally for use with a 200-volt 
battery ; but there is always this drawback, tbat one will 
practically never get the full 200 volte, and may get anything 
between 200 and about half that number.—Yours, &c., 


Silvertown, London, E., Stuart A. RUSSELL. 
November 16, 1896. 


[If the insulation resistance of the network is low, and 
neither main is earthed, V must of course be taken as the 
potential difference between the main GH and earth, and this 
can be measured with the same instrument as is used for the 
insulation test. Then, of course, earthing the other main 
through a lamp would be unnecessary. In such cases the 
testing potential would certainly be somewhat less than the 
potential difference between the mains. On three-wire net- 
works, however, although the absolute potentials of the two 
outers are rarely absolutely equal and opposite unless the 
middle wire be earthed, the difference is usually not very 
great, and the outer having the higher potential could be 
chosen for the test. The “regulations” referred to in Dr. 
May’s article are the German wiring regulations, which pre- 
scribe that wiring shall be tested with the working pressure, 
—Enp. E 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday ing. New 
Price Lists, and similar matter should be sent early in the .] 


SPECIAL NOTICE —The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND BAND. 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and circulars and 
fall information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 6s., postage 9d.; abroad, 68. 6d. post free. After publi- 
cation, 7s. 6d., by post 8s. 3d., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editsons oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 

* MOTIVE POWER AND GEARING FOR ELECTRICAL MAGHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 12s. 6d, 
Post free; abroad. 138. 6d. 

"'THE ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., prioe 128. 6d. post free, is also ready. 

" SUBMARINE CABLE-LAYING AND Reparrina.”—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

LaBORATORY NoTES AND Fonns.— With the above title, we have ready 
a set of 40 Elemen and Advanced Exercises for use in Electrical 

i i ag сава. ese have been pre by Dr. J. A. Fleming 
and will found of great service to Teachers, Demonstrators, an 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., or 38. 6d. per dozen nett; in 
sets of any three ls. nett ; or the aet of Twenty Elementary (or Advanced) 
Exercises can be obtained расе бв. 6d. nett. e complete set of Twenty 
Elementary and кошу dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 128, nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each. A full 
prospectus sent post free. 

* ELEzorRIO Morive PowER."—4A. new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric со mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 108. 6d. 
post free (abroad 118.). 

* DRUM ARMATURES AND COMMUTATORS.”—By Mr. F. MartenWeymouth. 
is also ready; price 7s 6d. (abroad 8s.). Prospectus on application. 

“Tar Worx or HznTz."—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

* ELBOTRIO LAMPS AND Execrgio LIGHTING,” by Prof. J. A. Fleming, 
M. A., D.Sc., F. R. S., is now ready. The book is handsomely bound, 
and fall of original illustrations, designa, initials, &. Price 7a. 6d., post 
free. Prospectus post free. 

**ELEOTRIOAL ENGINEERING FORMULA,” a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 7s. 9d, 
(abroad 8в.). A large peper edition with wide margins can be supplied, 
price 12s, 6d., post free 13s. (abroad 13e. 6d.). Prospectus on application, 

* THB Авт OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

* ARMATURE WINDINGS OF ELkcTRIO Macuines.”—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Deneuve Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

‘ Tue INOANDESCENT LAMP AND ITS MANUFACTURE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 88.). 
Prospectus on application. 

* ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

'* PRAOTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. А. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 

“Тнк STEAM ENGINE INDICATOR AND IN DTOATOR D1raGRams.”—Edited 
&nd enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


TENDERS InNviTED.—In our advertisement columns will be found 
particulars of tenders required by the Great Northern Railway 
Company for the supply of new and the purchase of old stores for 
12 months from Jan. 1 next. A list of the contracts and other 
information can be obtained on application to Mr. Martin, the 
Stores Department, Doncaster, at which place samples and patterns 
of the Company's requirements can be inspected from Monday, 
23rd inst., to Friday, Dec. 4. In the case of telegraph and electric 
lighting material patterns will be exhibited at the Company's 
telegraph stores, Retford. Tenders have to be sent in to the 
Stores Committee at the Company's office, King’s Cross, London, N., 
by 10 a.m. of Saturday, Dec. 5. 

——— The Corporation of the City of York requires tenders 
for (A) the supply and erection of complete supply station 
plant; (B) supply, laying, and connecting complete system of 
mains ; (C) supply, erection, and conneotion of arc lamps ; (D) for 
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the running of the whole system for a period of years. Our adver- 
tisement columns contain further particulars, and specifications 
and drawings (prepared by Prof. A. B. W. Kennedy, consulting 
engineer to the Corporation), may be obtained from Mr. William 
Giles, acting Town Clerk, Town Clerk’s office, Guildhall, York, to 
whom tenders are to be sent in by Monday, the 30th inst. 
TENDERS INviTED. — The Finance Committee of the Oldham Cor- 
poration invite tenders for wiring the Borough Accountant's office, 
Yorkshire-street. Specifications may be obtained from the Borough 
Electrical Engineer (Mr. S. Wilmott Newington), Gas-street, 
Oldham, and tenders should be sent to the Town Clerk (Mr. A. 
Nicholson), Town Hall, Oldham, by noon of the 25th inst. Our 
advertisement columns contain additional particulars. 

The Corporation of Southampton invite tenders for 
supplying and laying (a) insulated electric mains, and (b) conduite 
and drawing-in boxes. Specifications, &c., may be obtained at the 
Municipal Offices, Southampton, or at the offices of the engineers 
(Messrs. Kincaid, Waller and Manville), 29, Great George-street, 
London, S.W. Tenders, addressed to the Town Clerk (Mr. Geo. 
B. Nalder), Municipal Offices, Southampton, have to be in by 12 
noon of Dec. 4. Further particulars appear in our advertisement 
columns. 

The Southampton Corporation invite tenders for the 
erection of buildings for an electric generating station. Tenders 
must be sent to the Town Clerk (Mr. George B. Nalder), Municipal 
Offices, Southampton, by Dec. 4. 


The Corporation of South Shields invite tenders for the 
supply and erection of: (a) steam alternator with vertical triple 
expansion engine and transformers ; (b) rectifier and extension to 
switchboard. Tenders must be sent in tothe Town Clerk (Mr. J. 
Moore Hayton), Court Buildings, South Shields, by noon of the 
23rd inst. 

The West Ham tenders for four steam alternators and 
exciters, surface condenser and pumps, station switchboard, &c., 
high and low tension mains, &c., transformers, sub-stations, &.; 
instruments, arc lamps, posts, &c., and crane, for the electricity 
supply works, are due in to Mr. Fred. E. Hilleary, the Town Hall, 
West Ham, E., by 4 p.m. of Tuesday, Nov. 24. 

The Commissioners of Baths and Washhouses of tho 
parish of St. Paul, Deptford, invite tenders for the installation of 
the electric light at the public baths. Tenders to the Vestry Clerk, 
20, Tanner's-hill, Deptford, S.E., by 4 p.m. of the 30th inst. 


— Тһе tenders invited by the Burgh of Ayr for the supply 
and erection of (Section A) boiler house plant, (Section B) engine 
house plant, (Section C) underground work, are due in to Mr. A. G. 
Young, Council Chambers, Ayr, N.B., by Wednesday, Nov. 25. 

The Corporation of Londonderry tenders for the supply 
of carbons for one year from January Ist next have to be sent in 
to Mr. R. N. Chambers, Guildhall, Londonderry, by Dec. 1. 

The Directors of the Great Indian Peninsula Railway 
Company invite tenders for the supply of iron telegraph wire. 
Tenders to the Secretary (Mr. F. L. Soare), Copthall House, 48, 
Copthall-avenue, E.C., by 26th inst. 
— 'Tenders are invited by the Municipal Authorities 
of Valdepefias (Ciudad Heal) for the concession for the electric 
lighting of thestreets. Tendersto the Secretariat del Ayuntamiento 
de Valdepeñas (Ciudad Real), Spain, by the 29th inst. 

——— The Municipal Authorities of Oazéres-sur-Garonne 
(Haute Garonne) invite tenders for the electric lighting of the 
streets of the tewn. Tenders to the Mairie de Cazéres-sur- 
Garonne by the 22nd inst. 

—— ———— The Baden State Railway Authorities, Carlsruhe, 
invite tenders for the supply and erection of the necessary plant 
and fittiogs for the electric lighting of the railway station and 
harbour at Constanz. Tenders by Jan. 2 to Die General Direction, 
Grosch. Badische Staatseisenbahnen, Carlsruhe, from whom full 
particulars and conditions may be had for 10s. 

— ———— Tenders are invited for an electric lighting installation 
at the Imperial National Theatre, Belgrade. Tenders to the 
Ministerium für Bauten, Belgrade, Servia, by the 27th inst. 

TENDERS ACCEPTED.—The following tenders have been accepted 
by the Dundee Corporation for the supply of cast-iron pipes, india- 
rubber cables and electricity meters :— 


Messrs. R. Maclaren and Co., Glasgow, cast-iron pipes ......... £186 011 
Silvertown Company, I. R. covered cables ........................ 368 
Messrs. S. Z. de Ferranti, London, electricity meters 52 0 0 


The tender of Messrs. Shirras, Laing and Co. has been 
accepted for the installation of the electric light at the new wing 
of the Marischal College, Aberdeen, at £207. 10s. 

— The Bedford Urban Sanitary Authority have accepted 
the tender of Mr. Crawley, jun., for supplying electric lighting 
fittings at the Corporation stables, at £25. 

——— The St. Pancras Vestry has accepted the tender of 
Mr. T. E. Kershaw for supplying and erecting arc lamp standarda 
at £8. бв. each. 
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Texpers Receivep.—The Plymouth Town Council received 
nearly 50 tenders for the supply of plant and machinery in con- 
nection with their electric lighting scheme. These have been 
referred to a sub-committee and the Borough Electrical Engineer 
(Mr. J. H. Rider) for consideration. 


———— The various tenders received by the Torquay Town 
Council for the supply of electrical plant and machinery have been 
referred to a sub-committee for report to the Town Council by 
Dec. Ist. 

IwPRovERS WANTED.— There is à vacancy for an improver with 
experience in mechanical engineering at the Bristol Corporation 
Electricity Station, Bristol. Premium £100. Apply to the City 
Electrical Engineer (Mr. H. Faraday Proctor), Temple Back, Bristol. 
——The Hull Corporation have a vacancy for ап improver at their 
electric light works for a period of two years. Premium £30. 
Applications by Dec. 10 to the Town Clerk (Mr. R. Hill Dawe), 
Town Hall, Hull. 

New FriRM.— Herr Emil Kolben, until recently chief engineer of 
the Maschinenfabrik Oerlikon, and Herr Otto Bondy, late manager 
of the commercial department of Kremenezky, Mayer and Co., 
have entered into partnership. The style of the new firm will be 
Kolben and Co., Commandit Gesellschaft, and the works and offices 
will be situated at Prague. It is proposed to manufacture all 
kinds of electrical machinery and apparatus, but special attention 
wil be devoted to the construction of continuous-current and 
polyphase dynamos and electric motors. 

AGENCIES.—Mr. Oscar Schölzig, of Dashwood House, New 
Broad-street, London, has recently taken over the sole agencies 
of the **Polar" Incandescent Lamp Company, of Munich ; the 
Union Carbon Company, of Kronoch ; and the Ambroin Works, 
Berlin, manufacturers of insulating material. 

REMOVAL.— We are pleased to announce that in order to meet 
the demands of a largely-increased business in electrical cables and 
the addition of new indiarubber department, which include not 
only rubber-covered wires and cables, but the whole range of 
mechanical rubber goods, the Fowler-Waring Cables Company 
(Limited) have found it necessary to take larger London premises, 
aud have removed from 32, Victoria-street, S. W., to 110, Fen- 
church-street, London, E.C. The new offices are very central and 
convenient. 


PersonaL.—Mr. Henry F. Lewis desires us to state that he 
has retired from the position of Manager to the London Electric 
Omnibus Company (Limited). 

Business CHANGES.— We are informed that the partnership 
hitherto existing between Mr. H. Thorpe and Mr. Harold Waring, 
electrical and mechanical engineers, has been dissolved, and that 
Mr. Harry J. Salter has joined Mr. Thorpe. The business carried 
on at 34, Eagle-st., W.C., has now been removed to 17, Red Lion- 
street, London, E.C. 

Mr. A. H. Vesey has resigned his position as con- 
sulting engineer to Messrs. Vaughan and Brown, and has entered 
into partnership with Mr. Herbert Fawckner, of the Eastern Tele- 
graph Company, and the partnership firm will practise solely as 
consulting engineers. 

APPOINTMENT.—The Shoreditch Vestry have appointed Mr. C. N. 
Russell (until lately engineer and manager ot the London and 
Lancashire Electrical and General Engineering Company) to the 
position of resident electrical engineer at the Vestry’s electricity 
supply works, vacant by the resignation of Mr. Ferguson. 
| Mr. Н. R. Low has been appointed City Electrical 
Engineer to Cape Town. Mr. Low was for some time in the em- 
ploy of the Woolwich District Electric Supply Company as engineer, 
and at the time of his appointment was manager to Messrs. Findley 
and Co., of Cape Town. 

DEEDS оғ ARRANGEMENT.— Charles Leigh Clarke, electrical engi- 
neer, trading as the Northern Counties Electrical Construction 
Company, 7, South Parade, Manchester, has executed a deed of 
arrangement in favour of his creditors. The trustee is Mr. John 
G. Litton, C. A., 42, Spring.gardens, Manchester. The liabilities 
are estimated at £3,893. 1s. 11d., and the assets at £782. 9з. Id. 
Below we give a list of the principal creditors :— 


Asbestos Fire Proof Co............ £29 | Milton, Hollins and Co. ......... £72 
Beecroft and Wightman ......... 25 | Moores, Farrell and Co ......... 21 
G. Braulik ........................... 11 National Telephone Co. 11 
Dorman and Smith ............... 57 | Newton Electrical Engineering 

Endolithic Ivory Co................ 14 Lio: ccc 15 
W. M‘Geoch and Со. ............ 17 Rosling and Appleby ............ 52 
Hampson and Son 25 | Taylor, Tunnicliff and Co. ...... 60 
Heaton, Smith and Coo 40; W. P. Thurmann 95 
Johnson and Phillips ............ 55 | Telegraph Manufacturing Co... 321 
Lawn and Howarth ............... 15 | Veritys (Limited).................. 200 
J, Deighi inso edere 1,700 | J. White 10 
Limerick Warehouse Co 50 Be naa ien 53 


Charles Edmund Davis and Henrietta Mary Churchill 
(trading apart from her husband), electrical and gas engineers, 2, 
Hay Hill House, Hay Hill, and 12, Walcot-street, Bath (lately 


trading as Davis and Son), have executed a deed of arrangement 
in favour of their creditors. Mr. A. C. Turpin, 41, Broad-street, 
Bath, has been appointed trustee. Liabilities £302. 17s. 1d., and 
assets £250. 


LIQUIDATION. —It has been decided to wind up the Electrolytic 
Research Syndicate (Ltd.) voluntarily. Mr. F. E. Wright, 11, 
Victoria-street, London, S. W., has been appointed liquida‘or. 

BawkRuPTCY.— The discharge in bankruptcy of Free Chilton, 
electric cycle and general engineer, 19, Adelaide-street and Welling- 
ton-street, Luton, Beds., has been suspended for two years from 
Oct. 22 last. The discharge was refused on the grounds that the 
assets were not of the value of 10s. in the £, and that the bank- 
rupt had omitted to keep proper books of account. 


JONES v. GREEN. —At Westminster County Court, Judge Lumley 
Smith yesterday heard this action. The plaintiff is a dealer in 
electrical appliances at Rochester-row, London, and he sued to 
recover payment in respect of eight arc lamps supplied. The 
defendant admitted liability in respect of four of the lamps, but 
contended that the other four were supplied on sale or return." 
He (defendant) had offered to return the second four lamps, but 
plaintiff refused to take them back. His Honour said he was not 
satisfied with the defendant's story, and gave judgment for the 
plaintiff for the full amount, with costs. 


SOCIÉTÉ D' EXPLOITATION DES CABLES ÉLECTRIQUES (CORTAILLOD). 
—M. Charles Borel, D.Sc., and M. Frédéric Carbonnier have been 
nominated Directors of this Company's works at Lyons, France. 
M. Borel, as our readers are aware, has been for many years asso- 
ciated with the Société d'Exploitation. The Company's cable 
manufactory, which has been for many years conducted at the 
works of the Société des Anciens Etablissements Cail, Paris, has 
now been definitely transferred to the new works at Lyons. M. T. 
Grosselin, of 6, Rue des Usines, Grenelle, Paris, continues to aot as 
agent to the Company in Paris, and has complete stocks of the 
Company's manufactures at command. The Company are now in 
a position to promptly execute large orders for electric light and 
power material. 


Exports oF ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from November 
11th to November 17th, with the ports of destination :— 

Argentina—Buenos Ayres, £1,111 (including £219 telegraph material) ; 
Rosario, £205 (telegraph material); Australasia—Auckland, £450 ; Laun- 
ceston, £150; Melbourne, £104 (including £46 telegraph material) ; 
Sydney, £1,727 ; Townsville, £150. Belgium—Antwerp, £46; Ostend, 
£10. Brazil Rio de Janeiro, £259 (telegraph material). Ceylon—Co- 
lombo, £49. Canada—Vancouver (B.C.) 225. Denmark—-Copenhagen, 
£80 (telegraph material)  Egypt—Suez, £78 (telegraph material) Ger- 
many—Dusseldorf, £129 (telegraph material); Hamburg, £478 (including 
£308 telegraph material) Holland—Amsterdam, £40; Flushing, £7. 
India—Bombay, £137 (including £27 telegraph wire) ; Calcutta, £274. 
Japan—Yokohama, £250. Norway—Christiania, £50 (telegraph wire’. 
Panama —Santos, £628 (telegraph material). Portugal—Lisbon, £73 (tele- 
graph material). Seut Africa — Cape Town, £300; Durban, £311. 
Spain—Pasages, £770. Straits Settlements—Singapore. £15. Sweden — 
Gothenburg, £23 ; Stockholm, £515 (including £501 telegraph material). 
Total, 28,222 


ELECTRIC Motor CAR CHaraina.—Messrs. Maple and Co. have 
shown their usual enterprise in promptly making arrangements to 
supply the anticipated demand for current for electric motor cars 
on the main road from London to Brighton. A charging station 
has just been completed at Reigate, and thoroughly equipped by 
Messrs. Maple and Co., under the superintendence of their chief 
electrical engineer, Mr. W. R. C. Wakeley, A. I. EE. А Turner“ 
dynamo is the generator, a specially fine machine having been 
supplied for this particular purpose. The station is close to the 
famous White Hart, and will doubtless meet with considerable 
patronage as soon as electric motor carriages are on the road. 


INDIARUBBER. —The enforcement of the Government decree pro- 
hibiting all exportation of indiarubber from the port of Nicaragua 
has been postponed until Jan. 1, 1898. It is generally reported 
that the immense and growing demand for rubber for cycle tyres is 
causing a scarcity of the raw material, and that the outlook for 
future supplies is far from satisfactory. A considerable rise in 
price is expected. 

INSTRUMENT CaTALoGUE.— The day will probably never come 
when engineering will not be associated with mechanical drawing, 
and when the draughtsman and the engineer will, metaphorically 
speaking, cease to go hand-in-hand. Where is the draughtsman 
who has never used and appreciated the instruments made by Mr. 
W. F. Stanley, of Great stile? We ourselves have used his 
instruments for many years, and have always found them accurate, 
serviceable and handy. Mr. Stanley forwards a copy of his new 
catalogue C.“ in which is briefly described and fully illustrated 
some new instruments and many recent improvements. The 
catalogue is devoted chiefly to mathematical, drawing and surveying 
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instruments, drawing office requirements, &c. A useful telegraphic 
code for order purposes is appended to the catalogue. 

Execrro-Harmonic SocrETy.— There will be a ‘ladies’ night 
of this society on Friday next, the 27th inst., at St. James's Hall 
Restaurant, Regent-street, London, W., at 8 o'clock. A long and 
varied programme 1s announced. 


Barnes (Lonpon, S. W.).—The County of London and Brush 
Provincial Company propose to apply for a Provisional Order for 
this district. 

BATTERSEA (LoxpON).— The Vestry has decided to apply to the 
London County Council for a loan of £5,000 for defraying, amongst 
other items, the cost of the electric lighting of the Town Hall and 
Municipal Buildings, and the Public Library. 

BexHILL. —The District Council have decided to apply for a Pro- 
visional Order, but will withdraw their application if the Company 
who propose to undertake the electric lighting of the district give 
them the option of purchase within 14 years. 

BRIDLINGTON.—The construction of an electric tramway, or light 
railway, from this town to Flamborough has been projected, and a 
Bill is to be introduced iuto Parliament authorising its construc- 
tion. Plans and specifications are in course of preparation. The 
route of the proposed line will be from Old Bridlington to the 
South Spa, from thence through the town and up the Promenade, 
along Flamborough-road direct to Flamborough, through the 
village, to the north landing. A branch line would be constructed 
between Marton and Flamborough railway station for the trans- 
mission of fish. It is intended to eventually extend the line to 
the south landing and lighthouse. The promoters have received 
1 of financial support from the well-known engineers, 

esers. Whittaker Bros. and the Flamborough Parish Council. 


BriRgMINGHAM.—The report of the Market and Fairs Committee 
relative to the electric lighting of the new dead meat market, and 
referred to in our last issue, was presented at the meeting 
of the City Council on Tuesday. In moving the adoption of 
the report, Mr. E. Parkes, M.P., said that in the early part of the 
year the Committee fully discussed the question of using incan- 
descent gas light as against electricity, and the Gas Committee had 
advised them not to adopt the former, for a variety of reasons. He 
thought the electric light needed no apology from him with regard 
to its adaptation to a building like the one in question. The 
amount might seem a large one to expend on such work, but they 
must remember the installation was to be a peculiar one, and they 
had to provide for a trade that was а peculiar one. They had to give a 
certain kind of illumination to the stalls in the market, where the 
meat hung in long rows close together, and where it became neces- 
sary, not only to have light on the top, but also vertically in between 
the narrow gangways. An illumination of that character involved 
a much larger number of lights than ordinary, and 82 per cent. of 
the 32 c.p. lamps were required for lighting the gtalls in the meat 
market. The incandescent electric light was much superior to the 
arc light or incandescent gas light, as it would show up the natural 
colour of the meat much better. The concentric system of wiring 
had been adopted in preference to wood casing, and in a place where 
so much water was used the advantages of a system that would with- 
stand the application of hot and cold water would readily be recog- 
nised. The Committee had decided to employ Crossley gas engines. 
Messrs. Tangye felt aggrieved at the report; but the fact was the 
former was a different type of engine, and worked at 200 revo- 
lutions per minute, against 160 by the Tangye engine. When it 
was ascertained that a misconception had arisen over the tender, 
Measrs. Tangye were invited to tender again, but they declined to 
do so, explaining that they had tendered strictly in accordance 
with the specification of the Corporation’s engineers. The higher 
speed allows of a less expensive engine being used ; and the Com- 
mittee, acting on the advice of their engineers, proposed to accept 
Messrs. Crossley's tender. Full particulars were given in our last 
issue with regard to the tenders for the electrical work. After 
some discussion the report was adopted. 


Botton.—Last week a long discussion took place at a private 
meeting of the Town Council on the question of appointing sepa- 
rate committees to manage the gas and electricity departments. 
Eventually it was decided that the two departments should remain 
under the direction of one committee.——-The Directors of the 
Bank of Bolton, and of Williams, Deacon and the Manchester and 
Salford Bank have decided to light the whole of their premises 
electrically. The order for the wiring has already been placed with 
the gas and electricity fittings department of the Corporation. 


Bo'ness (N.B.).—For some time past complaints have been made 
of the inadequacy of the lighting arrangements at the Bo'ness docks, 
and the local members of the Harbour Commissioners were 
elected last week on the distinct understanding that they would 
endeavour to have the electric light introduced as early as possible. 
At the last meeting of the Commissioners a long discussion arose 
on the subject, and a deputation from the shipping interests 


attended and pointed out that considerable inconvenience and 
hindrance, as well as danger to life, was caused by the. present 
insufficient system of lighting. They considered the electric light 
an absolute necessity. It was eventually agreed that the engineer 
should prepare a report regarding the cost of the electric light, and 
some experiments are to be made with incandescent gas burners in 
the meantime. 

BriaHtTon.—The Town Council have refused the application of 
the National Telephone Company for permission to put ite wires 
underground. 

BRISTOL.— An elaborate report on the question of electric 
traction has been submitted to the Sanitary and Electrical Com- 
mittee of the Town Council by Mr. W. H. Preece (the consult- 
ing electrician to the Corporation). Mr. Preece expresses the 
opinion that the construction, maintenance, and working of tram- 
ways in a large city is the proper function of the Municipal 
Authority, that the tramways were best worked by electri- 
cal energy, and further, that considerable economy could be 
effected by combining electric traction and electric light- 
ing. The Bristol Tramways and Carriage Company have decided 
to promote a Bill for the extension of their system, and fur the 
employment of electric traction throughout the entire system. The 
Electrical Committee object to sanctioning the Company’s proposals 
except on the condition that the necessary electric current for 
working the tramways be taken from the Oorporation. The Com- 
pany, however, state that if this condition is insisted upon the 
entire scheme will be dropped. 

CHELTENHAM.—On Tuesday last Col. Marsh, R. E., held a Local 
Government Board inquiry into the application of the Corporation 
to borrow £2,620 for electric light extension purposes. The 
Mayor, Alderman Col. Rogers, Alderman Norman (Chairman of the 
Lighting Committee), the Town Clerk, the Borough Surveyor, and the 
Borough Electrical Engineer (Mr. Hamilton Kilgour) supported the 
application. The money is required chiefly to meet demands for 
the electric light beyond the-districts contemplated in the last loan 
of £23,000, but none of the proposed extensions would be outside 
the compulsory area. After Mr. Kilgour had given technical details 
of the extension the inquiry closed, there being no opposition. 

CARLISLE.— It is proposed to apply for Parliamentary powers to 
construct a system of tramways in this town, the motive power to 
be electricity. 

Cotwyn Bay.—Plans and specification of a proposed new 
electric tramway scheme have now been submitted to the District 
Council for approval, by the engineers, Messrs. A. Dickinson and 
Co., of Birmingham.——-Messrs. Dickinson and Co., have also 
written to the Council relative to the question of taking over the 
Provisional Order of the Council. 

Cork.—Application was made last week to the Judicial Committee 
of the Privy Council, Dublin, for authority to construct electric 
tramways in the city and county of Cork. After hearing evidence 
for the promoters (the Cork Electric Tramways Company) the 
Committee decided to recommend the application. 

CosELEY.—The District Council have decided not to oppose the 
proposal fer the amalgamation of the tramways in the South 
Staffordshire district and the introduction of electric traction. 

Dersy.—At the last meeting of the Town Council the Electric 
Light Committee recommended the abolition of the meter rent 
charge from Michaelmas, 1896, on condition that the value of the 
current taken should amount to a minimum of 203. per annum, and 
that 50 meters be ordered from the British Thomson- Houston 
Company. The recommendations were adopted. 


Devizes.—The Town Council has decided to allow Messrs. Brown 
and May to carry electric wires under or across the streets for the 
supply of electric current to private consumers on oondition that 
they pay a royalty of 1d. per unit and an annual rent of £6 ; and 
that they supply electric current to public lamps or public buildings 
belonging to the Corporation within 60ft. from any electric main a£ 
the same price as that charged to private consumers. 


Er&crRic Traction NoricEs.— The Southampton Corporation 
give notice of their intention to apply next Session for powers to 
acquire the undertaking of the Southampton Tramway Company to 
work the lines and to introduce the electric or other mechanical 
system of haulage. The Huddersfield Corporation also give notice 
of intention to apply for powers to work the tramways and to 
introduce electric or other mechanical system of traction. 


ELECTRIC TRACTION AT MANCHESTER.— The Cheshire County 
Council have received two communications for sanction to proposed 
applications for Provisional Orders for the construction of systems 
of electric tramwaysin the Manchester district. The applicants are 
the Manchester Carriage and Tramway Company, who propose to 
lay tramline along the main roads in the districts of Sale, Ashton- 
on-Mersey, Dunham Massey, and Timperley ; and a Manchester 
syndicate, who desire to obtain powers for constructing tramways 
along the main road from Stratford to Altrincham. Both com- 
munications have been referred to a sub-committee. 
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ELECTRIC Traction IN SPArIN.— The British Consul at Bilbao 
(Mr. G..S. Smith), in his last communication to the Foreign Office, 
states that a great extension of the employment of electricity for 
traction and lighting purposes is at present going on in that 
province, but that British firms do not seem to take any part 
or interest in it. Mr. Smith states that projects for the construc- 
tion of two electric tramways are being formulated, and British 
firms desirous of tendering should at once obtain full particulars of 
the schemes. One of the projected lines is from Bilbao to Durando, 
a distance of about 18 miles (the promoters being a private company), 
and the other is intended to connect Zumarraga and Zumaya, two 
towns also about 18 miles apart. The Alcaldes of Azpeitia and 
Azcoitia are endeavouring to obtain permission for the construction 
of the latter tramway. 


EMBEZZLEMENT.— William Robert Emery was charged at the 
Marlborough-street Police Court on Thursday last, with embezzling 
£144 from his employer, Mr. H. D. Barclay, electrical engineer, 
Oxford-street, London. Prisoner had been three years in Mr. 
Barclay's employ as clerk and traveller, at а salary of £2. ds. per 
week and commission. The prosecutor did not wish to press the 
charge harshly. He would not lose the money, as he was insured 
against losses of this description. Prisoner was sentenced to three 
months' imprisonment with hard labour. 


Frre.—A serious fire occurred on the premises of the United 
Asbestos Company, at 302, West Ferry Wall-road, Millwall, E. 
The Company wish it to be known, however, that the premises at 
Millwall formed only a small part of their manufacturing business, 
and that arrangements have been made for business to be carried 
on and orders to be executed at the main works at Harefield Mills. 
The offices containing the books and papers were saved. 


GLASdOW.— The Corporation this week inaugurated their experi- 
mental installation of electrically-controlled clocks. The system 
employed is that of Prof. Becker, of the Glasgow Observatory, 
from which the clocks will be regulated. At present only 10 dials 
are erected ; but the Corporation propose to eventually increase the 
number to between 200 and 300. 


Hackney (LowpoN)— Mr. Е. Н. Medhurst has written the 
Hackney Vestry that after taking the best advice obtainable he 
is confirmed in his view that he has been duly appointed consult- 
ing engineer to the Vestry for the combined electric light and dust 
destructor scheme ; and while willing to await the final decision of 
the Vestry as to proceeding with the scheme (at the same time 
condemning delay), he places on record his claim to commission, 
whether the scheme is proceeded with or not. The Electric 
Lighting Committee are, it is said, desirous of awaiting the result 
of the Shoreditch combined undertaking before proceeding. 


HawMzzsMITH (LONDON).— The Vestry have decided to fix the 
price of current to private consumers at, 6d. per unit for two hours 
per day of maximum demand, and 4d. per unit consumed after- 
wards. No meter rent is to be charged. 

INFRINGEMENT OF CopyricHt.—The proprietors of Daily Tenders 
and Contracts, a journal which has succeeded in a brief period in 
securing & very prominent ра amongst commercjal journals 
for the general accuracy and earliness of its information regarding 
home and foreign contracts, was successful in an action brought 
against the printer and publisher of the Contract Journal and Con- 
tractor, both weekly journals. The defendants had, the plaintiffs 
alleged, infringed their copyright in exclusive information given in 
Daily Tenders and Contracts, The plaintiffs brought forward 20 
examples, and there was practically no defence. At the suggestion 
of Mr. Justice Romer, before whom the case was tried, a perpetual 
undertaking was given by the defendants, and judgment was given 
for the plaintiffs for 40s. damages and £275 costs. 

IsLIN TON (Lonpon).—A numerously-signed petition has been 
presented by the tradesmen and residents of Highgate Hill, asking 
that the electric light might be extended up that thoroughfare as 
far as Bismarck-road. The matter is receiving the attention of the 
Electric Lighting Committee. 


KinasTon-on-THAMES.—At the last meeting of the Town Council, 
Councillor Collings, in moving the adoption of the report of the 
Lighting and Market Committee, made a lengthy statement as to 
the position of the electricity supply works. As showing the con- 
tinued progress of the undertaking, he stated that since Sept. 1 
900 additiontal lamps had been connected, and at present they 
were supplying current to an equivalent of 6,740 8-c.p. lamps. 
Their supply station had only a capacity of about 7,000 lights, so 
that before long they would have to put down additional plant. 
The total indebtedness of the Corporation to Messrs. Siemens Bros. 
and Co. was about £3,370, and their capital account had been over- 
drawn to the extent of about £1,000, so that they were face to face 
with a deficit of nearly £5,000. He estimated thac the additional 
plant would cost about £6,000, and the Committee would be com- 
pelled to ask the Council to borrow additional capital to meet these 
prune The Committee recommended that the salary of the 

rough Electrical Engineer, Mr. J. E. Edgoome, be increased 


by £50 per annum. After considerable discussion the report was 
adopted in its entirety. 

LreEkps.—The City Council on Wednesday decided to promote a 
Bil in Parliament authorising the construction of extensions to 
the present tramway system of the city. In the course of the 
discussion Mr. Hannam (Chairman of the Highways Committee) 
stated that he hoped to be able to run electric cars by next Whit- 
suntide. 


Lzirg.—The Town Council has decided to apply for a Provisional 
Order. The Tramways Committee held & conference on Tuesday 
with the Directors of the Edinburgh Street Tramways Company 
relative to the question of an improved system of traction on the 
local tramways. It was stated that the Edinburgh Corporation 
intended to cable the Leith-walk section at once, but the 
Leith Corporation were in favour of electric traction. The 
Directors of the Company were satisfied that cabling was not 
the best means of dealing with the traftic in Leith, and they had 
every expectation that electricity would prove far more о 
and, therefore, they invited the Council to submit suggestions. It 
was generally felt that the overhead system of electric traction 
would be more suitable for Leith. Eventually it was agreed that 
the Directors should obtain an expert's opinion. 


Licut RAILwAvs.— Notice is given that it is intended to make 
application to the Light Railway Commissioners for an order 
authorising the construction of a light railway from the Midland 
Railway Station, Cheltenham, Gloucestershire, to Winchcombe, in 
the same county. The gauge of this line is not to exceed 4ft. 84in., 
and electricity, air, or other motive power is to be used. The 
promoter of this undertaking is Mr. Thomas Nevins, Nevins Park, 
Gorey, co. Wexford, Ireland. 


LiverPoot.—A lengthy discussion arose at Wednesday's meeting 
of the City Council on the reports of the Health and Finance 
Committees relative to the tramway question. The former Com- 
mittee recommended the Council to apply for powers to con- 
struct several new lines of tramways, and to employ electric trac- 
tion; while the report of the latter Committee favoured the pur- 
chase of the undertaking of the Liverpool United Tramways and 
Omnibus Company. After & debate, lasting several hours, both 
reports were referred back, so that the entire question has been 
definitely shelved for twelve months. ——The Liverpool Tramways 
Company have decided to promote a Bill to enable them to intro- 
duce electric traction on their lines. It is proposed to adopt the 
overhead system in the less densely populated parts of the town, 
and the conduit system in the central districts. 


LLANDUDNO.—A debate arose at the last meeting of the District 
Council on the plans submitted by Messrs. A. Dickinson and Co., 
of Birmingham, relative to the construction of an electric tramway 
between Llandudno, Colwyn Bay and Conway. After discussion 
it was decided to oppose the scheme, as the members considered 
that ‘‘if the tramway were constructed Llandudno would become 
like Blackpool and Douglas." 

LocaL AUTHORITIES AND THE Ілонт Rartways Act.—The fol- 
lowing important letter has been published on the subject of capital 
expenditure incurred under the Act :— 

Light Railway Commission, 23, Great George-street, 
London, S. W., Nov. 9, 1896. 

“ With reference to your letter of the 30th ult., asking whether, under 
Section 16 of the Light Railways Act, 1896, the capital expenditure 
incurred in the promotion and construction of a light railway can by the 
Order authorising the railway be exc'usively charged on certain parishes 
or particular districts or areas affected by the line, I am directed by the 
Light Railway Commissioners to point out that they are not in a position 
to give any authoritative interpretation of the Light Railways Act. At 
the same time, however, I am to state for your information that the Com- 
missioners are of opinion that, under Section 16, the Order might declare 
any capital expenditure incurred by & County Council under the Act to be 
exclusively chargeable on certain parishes only in the county." 

MANCHESTER. —The City Council propose to promote a Bill to 
empower the Corporation, on the determination of any subsisting 
lease or leases of tramways in the borough, to work the same by 
electric or other mechanical haulage, and further to enable the 
Corporation to supply electricity beyond the limits of the City by 
agreement with the adjoining looal authorities, and to extend the 
powers of the Corporation in reference to the supply of electricity. 

MENDOZA (ARGENTINA).—It is stated that the Government of 
Mendoza has granted à concession for 99 years for providing the 
city with electric light and power, with liberty to make use of water 
power in the vicinity. A system of electric tramways is also to be 
constructed, and on the expiry of the concession the whole of the 
plant and undertaking will become the property of the loccal 
Government.. 

MIDDLESBOROUGH.— The Streets Committee recommend the Mid- 
dlesborough Corporation to reject the proposals recently submitted 
by the lupra ` Tramways Company for the extension of their 
lines and for the introduction of electric traction, as they consider 
that no further extension of the tramways by a private company 
should be allowed. 
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MokkCAMBE.— Last week Colonel J. О. Hasted, R. E., held a 
Local Government Board inquiry into the application of the District 
Council for sanction to borrow £26,000 for the purchase of the 
undertaking of the local electric light company, and for additions 
and extensions of the plant and mains. The proposal met with 
considerable opposition. Mr. Jowett, secretary to the Company, 
stated that what the Council proposed to purchase for £3,897 had 
cost the Company over £9,000. Mr. Thomas Parker stated that the 
system proposed to be used was similar to that employed at Oxford, 
Liverpool, Brighton, Wolverhampton, Crystal Palace, and parts 
of London. As the Morecambe district was a scattered one 
in an almost continuous line, he was of opinion that no other system 
would be so suitable. The inspector visited the station. 


Mountain Азн (GLAMORGAN).—The District Council have de- 
cided to put the Town Hall in telephonic communication with the 
water and gas works. | 


NEWCASTLE-UPON-TYNE.—At а special meeting of the Quayside 
Committee of the Newcastle Corporation on Tuesday, the меч 
Engineer’s report stated that it was his intention in future to wor 
the Quayside cranes by electricity, as he felt it would be much 
better and more advantageous than the present system. The 
question of utilising the electric light for discharging ships was 
also discussed, but it was decided that the matter should stand 
o er for the present, 


PROVISIONAL ORDERS.—The Urban District Councils of Ventnor, 
Wilmslow and Redditch, and the Fulham (London) Vestry give 
the usual official notices of intention to apply to the Board of 
Trade for Provisional Orders for their respective districts. The 
Bournemouth and District Electric Supply Company give notice 
for the districts of Poole and Branksome ; the Blackheath and 
Greenwich District Electric Light Company for the parish of 
Greenwich and parts of the parishes of Charlton, Eltham, Kid- 
brook, Lee and Lewisham, in the county of London ; the London 
Electric Supply Corporation for the City of Westminster, and 
the Southampton Corporation notify their intention to apply for 
an extension of their present area. 


RANGOON.— The Rangoon Municipality are putting down a small 
experimental electric lighting plant, at an estimated expenditure of 
4,000 rupees. This is in place of a much larger plant originally 
intended, but which was promised too little support to warrant the 
Municipality in proceeding with. 


SEDGLEY.—AÀt the last meeting of the District Council Mr. S. 
Sellon attended and gave particulars of the scheme for the amalga- 
mation of the tramways in the South Staffordshire district and for 
the introduction of electric traction. The promoters of the scheme, 
particulars of which were given in our issue of the 30th ult., are 
the British Electric Traction Company. 


STockTON.— The question of lighting the graving dock by elec- 
tricity has been before the Graving Dock Committee for some time 
past, and aíter considerable inquiry they recently presented a 
report recommending the Tees Conservancy Commissioners to 
authorise them to accept tenders for the work. At the last meeting 
of the Commissioners, however, Mr. W. Hansen asked the Board 
to postpone the question for another month ; they had had several 
tenders submitted, and two of them had been selected, but he 
thought it would be desirable, instead of confining themselves to 
electric lighting, to also introduce electric motors. They intended 
to ask the representatives of tho two firms to submit tenders for 
supplying these motors. Some alteration would have to be made 
in their plans ; but the graving dock ought to be made equal to 
any of its kind in the county. Eventually Mr. Hansen’s suggestion 
was agreed to. 

Sr. Pancras (Lonpon).—At the last meeting of the Vestry the 
Electricity Committee presented a report to the effect that, after 
careful investigation, they had unanimously agreed that the best 
means for preventing any of the thoroughfares lighted by arc 
lamps being left in total darkness through any interruption 
of the supply would be to rearrange the whole of the present 
high-tension arc lamp circuits, and to connect every alternate 
lamp to the low-tension mains. Many advantages, it was 
urged, would accrue from the adoption of this method. It 
was eatimated that the cost of carrying out this work would be 
£2,134, but this sum would be reduced by £500 if the Vestry 
sanctioned the laying of additional mains in certain streets set out 
in the report, as the combined works being carried out simul- 
taneously the atreets would only have to be opened once. The 
pro new mains would cost £3,966. The report also recom- 
mended that Haverstock Hill and Fortess-road (to the parish 
boundary), and Highgate-road as far as Gordon House-road, be 
illuminated by arc lamps at a cost of £2,101. The Committee’s 
recommendations were unanimously agreed to. 

SWADLINCOTE.—The District Council have decided to obtain a 
Provisional Order, and to engage Prof. H. Robinson to prepare a 
report on the electric lighting question. 


SwANSEA.—The Town Council have formally resolved to promote 
& Bill for the purchase of the local tramways and for the erection 
of electric lighting and dust destructor works. 

TaRIFF CHuaNaES —Under the new Victorian Customs Tariff 
scientific instruments and storage batteries are admitted free. 
The Government of India have decided that dynamos and accumu- 
lators do not come within the exemption accorded to steam engiries 
and other prime movers, and are therefore chargeable with duty 
unless they form part of the machinery for the special purposes set 
out in sections A to P of Article 14 of the tariff schedule.— — 
Machinery, plant, or materials for railways, tramways, electric 
lighting, telegraph and telephone undertakings will in future be 
admitted free of duty into British Honduras. 

TaAcNTON.—The quarterly report of Mr. H. W. Couzens, the 
borough electrical engineer, submitted at the last meeting of the 
Town Council, stated that considerable extensions and additions to 
the electric light undertaking had been made, and that an additional 
200 16 c.p. lamps had been connected during the period. 

Tox BRIDGE. — Mr. Н. L. P. Boot, Borough Electrical Engineer 
to the Tonbridge Corporation, was invited by the Ratepayers' 
Association of Tonbridge to place before them data concerning the 
electric light, and the advisability of the Tonbridge Urban Council 
adopting the electric light for the district. Mr. Boot pointed out 
that there was no doubt an electric light scheme for Tonbridge 
would prove profitable. 

WAKEFIELp.—At the Wakefield County Court on Tuesday an 
application was made on behalf of the City Council for an extension 
of the period for the erection of the sewerage and electric lighting 
works. The Town Clerk (Mr. Hudson) appeared for, while Mr. 
Stephen H. West opposed, the application on behalf of the West 
Riding County Council. After hearing evidence, his Honour 
granted an extension of twelve months, and ordered the Corpora- 
tion to pay costs. 

WHITECHAPEL.—Owing to the District Board of Works having 
expressed its intention of opposing all applications for Provisional 
Orders for the district, the Guildford Electricity Supply Co. notify 
the withdrawal of their notice of application. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
ts compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained, 

APPLICATIONS FOR PATENTS. 
October 22, 1896. 

25,474. Н. TonkixcTON. London. A new or improved method of and 
apparatus for electrically lighting cycles and other vehicles. 

25,497. Н. EpMuNDs. London. Improvements in means or appliances for 
facilitating the drawing of electrical conductors through tubes or 
conduite. 

25,512. G. Ноокнлм. London. 
alternating currents. 

25,519. J. H. BEARDsMOnE. Torkard. Improvements in bonds for elec- 
trical railways. (F. T. Newbury, United States.) 

October 235, 1896. 

23,531. F. W. ALLEN. Manchester. A combined reflector and fastener 
for electric lamps. 

25,545. J. Ducpitt. Manchester. Apparatus for controlling incan- 
descence electric lamps when connected in series. 

25,587. J. J. A. MINDER and S. APFELL. Liverpool. An improved electric 
alternating- current machine. 

October 24, 1896. 

25,663. P. блпст and R. РомРил. Birmingham. New or useful improve- 
ments in the apparatus for the production of oxygen and hydro- 
gen by electrolysis (system Garuti).* 

25,665. W. A. Moore. London. Improvements in telephone transmitter - 
(Date applied for under Patents, &c., Act, 1883, Section 103 
March 25, 1896, being date of application in United States.)* 

25,008. P. W. NorrHey. London. Improvements in and relating to 
electrical governors. 

25,705. F. W. Heaton and Н. SurrH. Manchester. An improved form of 
contact blades for awitches for electrical purposes. 

23,706. F. W. Heaton and H. Smita. Manchester. Improved high 
insulation tumbler switch. 

25,871. C. H. WADE, J. Moons, and H. О, FARRELL. Manchester. Im- 
provements in and relating to commutators aud collectors for 
dynamo.electric generators and electro-motors. 

25,942. К. BELFIELD. London. Improvements in or relating to electric 
switches for circuit brakes. (A. J. Wurts. United States.) 

October 26, 1896. 

23,743. G. CHEFFEY-JAMES AND Н. P. Warp. Sheffield. Improvements in 

dynamo-electric machines, 


Improvements in electricity meters for 
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SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 
Bd. each. " 
1895. 


18,440. 
22,519. 


HILL. Arc lamps. 


Езмохр. Electrical railways or electric transport. (Date applied 
for under International Convention, April 26, 1895.) 


BURGHARDT AND Rica. Process and apparatus for the electrolytic 
production of metallic zinc from ores of zinc, and metallic zinc 
and metallic copper from zinc ores containing copper, and the 
production of oxygen gas in the cases specified. 


. GRIFFITH. Electrical sounding apparatus. 

. ALLEN AND PeaRD. Electric tram or railway systems. 
. BLACKBURN AND SPENCE. Rotary electric transformers. 
. STEVENS AND Masor. Electric lifts. 

1896. 


22,132. 


. LAKE (Lundell). 


18,651 Commutator brush-holder for dynamo-electric 
machines or electric motors. 

19,503. McKenna (Electric Selector and Signal Company). Electro- 
magneta. 

19,304. McKenna (Electric Selector and Signal Company). Electric 


selectors and adaptations thereof and transmitters suitable 
therefor. 


COMPANIES’ MEETINGS AND REPORTS. 


West India and Panama Telegraph Company 


(Limited). 


The thirty-ninth ordinary general meeting of the members of this 
Company was held at Winchester House, Old Broad-street, on Wednesday ; 
Mr. C. W. Earle presiding. 

The SECRETARY (Mr. R. T. Brown) read the notice convening the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN: Before making the few remarks which I usually do 
on the report and accounts, I wish to remind the shareholders that the 
half-year now under consideration is the better half ; it is the half-year in 
which the sugar crop iu the West Indies is ready for shipment, and there- 
fore it must always be expected that the second half of the year will not 
be so favourable in the way of traffic. For the half-year we are now 
reviewing--up to June last —we are able to divide the largest Ordinary 
dividend that has ever been paid by this Company. For the 25 years in 
which this Company has existed they have never before paid as much as 
1s. 6d. on the Ordinary shares ; and that is so far satisfactory, although, 
in comparison with what we ought to be earning, it is very much the 
reverse. You will see that this half-year we have an increase in the receipts 
of £2,468, as compared with those of the corresponding period of the 
previous year, and there is an apparent increase of £432 in the expenses. 
It is not, however, really an increase, because if you turn to abstracts A, 
B, and C, and compare them with the corresponding abstracts last year, 
you will find that in every one of them there is a slight decrease in the 
expenses. For instance, under abstract A the expenses are £37 less, 
under B they are £186 less, and in abstract C there is a diminution 
of £62. The small increase in the whole sum of the expenses is really in 
one item—the reserve for depreciation of ships. We thought that our rate 
of writing off for depreciation on that account was not sufficient, con- 
sidering the age of our ships; and we have therefore written an 
additional £1,000 off that account. The traffics during the half-year 
have been increased by certain exceptional circumstances. For instance, 
the political excitement in British Guiana has been the cause of some 
extra traffic on account of the Government. The question of the 
Venezuela boundary has obliged the Colonial Office to send messages 
there and also to have replies from the colony ; and to that circum- 
stance we must, in some measure, attribute the slight improvement in 
our accounts. At our last meeting I called your attention to the question 
of the proposed Bermuda-Jamaica extension, which the Government, it 
appears, is still very anxious to promote. That subject was brought before 
us particularly upon that occasion by a recent reply of Mr. Chamberlain’s 
in the House of Commons, in the course of which he stated that the 
Government were negotiating and were anxious to make that connection. 
It seems that they are still anxious about it, but the difficulty is the small 
traffic of the West Indies. At several of our stations there is hardly any 
traffic at all, but we are compelled to maintain those stations owing to the 
Acts originally passed and the obligations imposed on the Company. My 
attention was particularly called to this point in the last letter which we 
received from our general superintendent, who pointed out. as a 
fact, that in one of our colonies the amount derived from all 
its traffic in the half month was £5. That is the sort of traffic for which 
we have to keep open a station. The fact is that the chief usc of the 
West India and Panama Company is the Government service—t> knit 
together the colonies and protect them from disaster, from rebellion such 
as they had before the telegraph existed in Jamaica. There is very 
little commercial it.te-est, I am sorry to say. Our receipts for the last 
five years from trattic have averaged about £57,000 а year. The original 
prospectus, however—with which the present Board had nothing to do 
—was put forward by prominent West Indians, who estimated 
thas the traffic receijt: of the West Indies would be £156,000 
a year. You may therefore imagine the reason for our 
present unfortunate position. The question of the Bermuda-Jamaica 
cable is one that is constantly giving us a great deal of anxiety. In these 
matters there is always the danger of other people coming in with a low 


contract to perform the work. The promoter takes it in conjunction with 
a cable manufacturer, and they blazen in the prospectus that the cable is 
subsidised by Her Majesty's Government; and simple people think that the 
4 per cent. held out is equal to Consols. The Treasury take the lowest 
offer that is made, and there ia no guarantee whatever for the permanence 
of the undertaking. I look myself with a considerable amount of alarm on 
what is a new principle in our polity in this country—the proposals of 
Government to subsidise, at the expense of the taxpayers, competition with 
enterprises such as ours. It is by the enterprise of individuals that this 
empire has been built up, and it is probable that by the same means 
it will be continued ; but if ever an enterprise is of use to the public 
and profitable—ours is not profitable—to its proprietora, an outcry is 
raised to enter into competition with it at the public expense. I say 
that it is very damaging to the future enterprise of the country that 
«uch a state of things should exist. I now move-— 

“ That the Directors’ report and accounts to June 30, 1896, submitted to this 
meet ing, be and the sams are hereby recctved and adopted; and that, as 
recommended by the Board, dividends of 68. per share on the First Preference 
shares, 6s. per share on the Second l'reference shares, and 1з. 6d. per share on 
the Ordinary shares, the last free of income (ах, be and the same are hereby 
declared.” 

Mr. WILLIAM ANDREWS seconded the motion. 

The CHAIRMAN expressed his readiness to answer any questions which 
might be put to him. 

Mr. FRY remarked that after what had been said he did not think there 
was anything for the shareholders to add beyond congratulating the 
Directors on the report. If any one who was interested in the Company 
would study the expenses accounts under abstracts A, B and C, and also 
observe the amount of remuneration paid to the Directors, he could only 
come to the conclusion that in comparison with any other telegraph com- 
pany this Company was efficiently and economically worked — тоге so than 
many of them. With respect to the future, no one, of course, could tell 
what might happen ; but it seemed to him that the greatest danger to the 
colonies was in connection with the bounties which were given by foreign 
Governments on beetroot sugar. 

The CHAIRMAN then put the motion, and it was carried unanimously. 

Mr. TREBLE proposed a vote of thanks to the Chairman and Directors 
for the way in which they had managed the Company’s affairs. 

Mr. W. GRIFFITH seconded the motion, which was carried unanimously. 

The CHAIRMAN : I thank you very much on behalf of my colleagues 
and myself. I am sure that we appreciate any mark of confidence you 
show in us. 

The proceedings then terminated. 


Western Union Telegraph Company. 


The following is the annual report of the President of this Company for 
the year ended June 30, which has been approved by the Executive Com- 
inittee, and ordered to be submitted to the stockholders :— 

The capital stock outatanding is $95,370,000, of which $23,850.35 belongs 
toand is in the treasury of the Company. There was no change during the 


year. The bonded debt at the close of the year was as follows :— 
Bonds due March 1, 1900, 6 per cent. ........................... $791,208 00 
Bonds due May 1, 1900, 7 рег cennn ie 4,920,000 00 
Bonds due May 1, 1902, 7 per cenie 1,163,000 00 
Bonds due January 1, 1938, 5 per ennie 8,401,000 00 
$15,275,208 00 
Less balance of sinking funds appropriations not yet used 
for redemption of bond e —— 461,693 20 


$14,815,514 80 
During the year £2,000 sterling bonds, due March 1, 1900, were redeemed 
by the sinking fund trustees, and $4,000 of Five per Cent. collateral trust 
bonds, due January 1, 1938, were issued in exchange for a corresponding 
amount of capital stock of the New York Mutual (formerly Mutual Union), 
International Ocean, aud Gold and Stock Telegraph Companies upon 
whicb, under leases of those Companies' lines, interest was being paid at the 
rate df 6 per cent. per annum. 
'l'he business of the year is set out as under : — 


Surplus, July 1, 18985 . "— E .. $7,447,476 35 
The net revenues, expenses and profits of the year ended 

June 30, 1896, were as follows: 

Revenues METODI RM $22,612,736 28 

r E аныыр 16,714,756 10 

Showing total net profits ......................................... $5,897,9808 1 


$15,315,456 53 
From which there was applied: 


For dividenddz . . $4,767,805 00 
For interest on bonds .............. FF 893,966 80 
‘or sinking funds appropriations ............... 39,991 00 
. — 5,701,762 80 
Leaving surplus to June 30, 1896, of ........................... $7,643,693 73 


During the year the Company added to their system 204 miles of poles, 
24,278 miles of wire and 565 offices. There was an increase of 453,129 
in the total of messages, but about 920,000 more full-paid messages were 
transmitted and delivered during the year than in the previous year. The 
difference between these figures is accounted for by a decrease in the 
number of Press, Government signal, and sundry other messages. The 
decrease in the number of Press messages arose from the great depression 
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of business, and from the transfer of service to wires newly leased from 
the Company. 

The total revenue shows an increase of $394,717.10, and the total ex- 
penaea an increase of $638,126.15. The increase in the cost of maintenance 
and reconstruction of lines 5 was largely caused by an unusual 
number of destructive storms, especially the cyclone at St. Louis. The 
average tolls лети were J('0c. per message, and the average cost per 

was 24c. 

The policy of using hard-drawn copper wire in the reconstruction of trunk 
lines, as explained in the last report, has been continued through the year, 

A list of the Company's investments is set, out in the report. 


———————M 
NEW COMPANIES, STATUTORY RETURNS, &c. 


ARMSTRONG-DOVE MOTOR SYNDICATE (LIMITED).—This Company 
was registered on Nov. 2, with a capital of £6,000, in £10 shares, to enter 
into an agreement with Messrs. T. Armstrong and L. Dove, and to carry 
on the business of motor manufacturers, electricians, engineers, machinists, 
wire-drawers, &c. 

BRITISH AND COLONIAL CYCLE AND COMPONENTS SYNDICATE 
(LIMITED).—This Company was registered on Nov. 10, with a capital of 
£10,000, in £1 shares, to carry on the business of motor manufacturers, 
mechanical and electrical engineers, wire drawers, &c. 

BRITISH BLAHNIK ARC LIGHT COMPANY (LIMITED).—This Company 
was registered on Nov. 11, with a capital cf £50,000, in £1 shares, to enter 
into an agreement with Mr. Claude Vautin for the purchase of certain 
letters patent granted or to be granted to M. A. Blahnik for improvements 
in arc lamps, and to manufacture, sell, work, use or let on hire arc lamps 
or any other kind of lamps. The subscribers, with one share each, аге: 
E. C. Taylor, H. S. Baker, G. V. Hopkins, metallurgist ; P. H. Gardner, 
F. W. Tucker, H. J. Coffin, and G. F. Wood. 

ELECTROLYTIO PLATING APPARATUS COMPANY (LIMITED).— This 
Company was registered on Nov. 16, with a capital of £50,C00, in £1 
shares, to acquire a certain invention relating to the elecirical deposition 
of metals, to enter into an agreement with Messrs. Alfred S. Swith and 
Sons and Mr. Thomas Deakin, Walsall, and to carry on business as electro- 
platers and metal tube manufacturers. 

HAMPSTEAD GENERAL ELECTRIC FITTING COMPANY (LIMITED).—4A« 
this Company has not done any business it is proposed to strike its name 
off the register. 

HIGH WYCOMBE ELECTRICITY SUPPLY COMPANY (LIMITED).— This 
Company was registered on Nov. 15, with a capital of £10,000, in £1 
shares, to carry on in the borough of Chipping Wycombe, Bucks, the 
business of an electric lighting and power company in all its branches, and 
to enter into an agreement with the Council for the transfer of the Chip- 
ping Wycowbe Provisional Order (1894). The subscribers, with one share 
each, are: G. E. B. and T. W. Pritchett, electrical engineers ; A. G. Gold, 
electrical engineer ; J. F. Findlay ; W. P. Hopkins, civil engineer ; A. B. 
Bryden, and A. W. Cox. 

LONDON ELECTRICAL CAB COMPANY (LIMITED).—This Company was 
registered on Nov. 12, with a nominal capital of £150,000, in £1 shares, to 
enter into and carry into effect an agreement with the Traffic Syndicate 
(Limited), and to establish and carry on the business of cab and carriage 
proprietors, jobmasters, carriers of passengers and goods, carriage 
builders, carpenters, joiners, electricians, mechanical engineers, inachinists, 
indiarubber manufacturers and merchants, &c. The first subscribers, 
with one share each, are: E. T. Botwright, J. W. Honess, W. Mitchell, 
E. T. Church, P. J. Newton, W.J. Yeoman, and W. H. May. 

LONDON MOTOR CAR WORKS (LIMITED).—This Company was regis- 
tered on Nov. 6th, with a capital of £10,000, in £1 shares, to carry on the 
business of cycle, motor and car manufacturers, electricians, engineers, wire 
drawere, &c. 

MAX-SATURN ELECTRICAL SYNDICATE (LIMITED).—This Company 
was registered on Nov. 11, with a capital of £5,000, in £1 shares, to carry 
on the business of an electric power and light company in all its branches, 
and to carry on the business of electricians, mechanical engineers, suppliers 
of electricity and electrical apparatus manufacturers. The first subscribers, 
with oue share each, are: E. M. Winter, Wm. T. Carter, engineer, 
Wm. S. Mackenzie, C. Brokenbro, S. E. Hubbard, E. F. B. Harston, and 
A. J. Place. 

MICHOACAN AND PACIFIC RAILWAY COMPANY (LIMITED).— This 
Company was registered оп Nov. 11, with a capital of £60,000, iu £10 
shares, to acquire, amongst other things, concessions for tramways, tele- 
graph, telephone and other works in the State of Michoacan, Mexico, and 
to construct and work the same. 


— - — — — ——-— 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). 
29154. per oz. (Nov. 19th). 
110,5—110,, for account ; 24 per cent. 1051—1053 (Nov. 19th). Stock 
Exchange Settling Days: Consols, Dec. lst ; Stocks and Shares Con- 
tinuation Days, Nov. 24th and Dec. 9th ; Ticket Days, Nov. 25th and Dec. 
10th ; Pay Days, Nov. 26th and Dec. 11th; Mining Share Carry-over 
Days, Nov. 25га and Dec. 8th. Е 

BRITISH ELECTRIC TRACTION COMPANY (LIMITED).—Letters of allot- 
ment in the recent issue of the capital of this Company have been posted. 
We are informed that the public did not respond very freely, but that the 
Eleetric and General Investment Company and their financ:al friends have 
provided the necessary capital. 


— 


Price of silver 


Consols (22 per cent.) 1104—1104 for money, 


CHATHAM, ROCHESTER AND DISTRICT ELECTRIC LIGHTING COM. 
PANY (LIMITED), —AÀn informal meeting of this Company was held at 
Chatham on Thursday last, Mr. H. Jasper presiding. The Chairman sub- 
mitted alternative offers in connection with the New Brompton section of 
the Company's Order. The first was that on his undertaking to give a 
supply of electric current throughout the compulaory area, the Company 
should allow him to sell that portion of the undertaking, and allot to him, 
£1,000 stock of the unissued capital of the Company, and in return he 
would give the Company 25 per cent. of the proceeds of the sale. The 
second offer was that for the right to sell that portion he should not have 
shares, but only give the Company 15 per cent. of the proceeds of such 
sale. The Company would have a reserved right within a given time to 
purchase the New Brompton undertaking back, with an additional 3 per 
cent. on the valuation thereof. After a lengthy discussion, it was resolved 
to recommend the second proposal for acceptance at а special meeting of 
the shareholders. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Nov. 15 were £1,078, 
against £958 in the corresponding week of 1895, an increase of £120. The 
total receipts for the half-year amount to £18,825, against £17,616 for the 
corresponding period of 1895, an increase of £1.209. 


EASTERN AND SOUTH AFRICAN TELEGRAPH COMPANY (LIMITED).— 
The list will be found in our advertisement columus of 397 Five per Cent. 
Mortgage Debentures of £100 each drawn for payment at par on Jan. 1 
next by Mesers. Barclay and Co., 54, Lombard-street, E.C. 


EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY (LIMITED).— 
An extraordinary general meeting of this Company will be held at the 
Cannon-street Hotel, London, on Tuesday next, the 24th inst., at 12 noon, 
for the purpose of considering and, if thought fit, passing resolutions in 
favour of the acquisition of the undertaking of the Manchester Edison- 
Swan Company (Limited) ; authorising the Directors to execute an agree- 
ment for that purpose, and to carry the same into effect ; appointing Mr. 
W. P. J. Fawcus liquidator of the Manchester Company, a Director of the 
Company; and authorising the Directors to create and issue £350,000 
Four per Cent. Perpetual Debenture Stock. 


MANCHESTER EDISON-SWAN COMPANY (LIMITED).—An extraordinary 
general meeting of this Company will be held on the 24th inst. at the 
Memorial Hall, Manchester, for the purpose of considering, and, if thought 
fit, passing resolutions in favour of amalgamating the undertaking of the 
Company with that of the Edison and Swan United Electric Light Com- 
pany (Limited), approving the Provisional Agreement with the Edison and 
Swan United Company, and for winding up the Company voluntariiy and 
authorising the liquidator to carry the said agreement into effect. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 15th inst. amounted to £1,143. The 
amount for the corresponding week last year was £1,028. Increase, £115. 


LONDON ELECTRICAL CAB COMPANY (LIMITED).—Subscriptions have 
been invited this week for a capital of £150,000, in £1 shares, in this Com- 
pany, which works under a sole licence from the British Motor Syndicate 
(Limited), and will *at once contract with the Great Horseless Carriage 
Company (Limited), for the manufacture of electric cabs.” The Board of 
Directors includes Mr. H. R. Paterson (of Carter, Paterson, and Co.), the Hon. 
Reginald Brougham (Director of the London Electrical Supply Corporation), 
Mr. H. H. Mulliner (Director of the Coupé Dunlop Brougham Company), 
the Hon. Evelyn Ellis (Director of the Great Horseless Carriage Company), 
and Mr. J. H. Mace (Director of the Daimler Motor Company, and of the 
Northampton Street Company) The consulting engineers are Messrs. 
Kincaid, Waller and Manville, and the Secretary is Mr. Maurice Jenks, 6, 
Old Jewry, E.C. The prospectus sets out very fully the facilities which 
the Company possesses for placing their vebicles upon the streets, and the 
report of Messrs. Kincaid, Waller and Manville is to the effect that a sub- 
stantial profit can be made on a basis of only 550 cabs being placed upon 
the streets. The subscription list was closed on Wednesday last. 


BOILER INSURANCE AND STEAM POWER COMPANY (LIMITED).—At 
a meeting of the shareholders of this Company, last week, a resolution was 
passed that the 8,000 unissued shares be offered to the present shareholders 
in proportion to the existing holdings. The new shares will, it is stated, be 
issued at the price of £10. 10s. per share (a premium of £8), and they will 
then rank with the present shares. The premiums resulting from this 
allotment will, after deducting а sum already expended in the purchase of 
the undertaking of the Yorkehire Boiler Insurance Company, leave a reserve 
fund of over £50,000. The Directors will further recommend the recon- 
struction of the Company under the title of the Vulcan Boiler and General 
Insurance Company (Limited), in order to enable the Company, in addition 
to the business hitherto carried on, to effect, insurances of all descriptions, 
excluding life, fire and marine insurance. The Directors also contemplate 
increasing the capital to £500,000, divided into 100,000 shares of £5 each. 
The paid-up capital will then amount to £187,500, leaving £187,500 uncalled. 

STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to allow £50,000 Five per Cent. Debentures of 
Evered and Company (Limited) to be quoted in the Official Liat. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipta for the week ended Nov. 13, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,668. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). — 
The estimated amount of the traffic receipts of this Company for the half- 
month ended Nov. 15 is £2,337, against £2,134 in the corresponding period 
of 1895. The July receipts (estimated at £3,801) realised £3,797. 

WILLANS AND ROBINSON (LIMITED. —'l'he registers of the Debenture 
stockholders and transfers of this Company will be closed until the 20th 
inst. inclusive. 
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COMPANIES’? SHARE LIST. 


Last PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT | AMOUNT NAME WEEK'S Prick | Wednesday CENT DURING WEEK 
Ў А , . DIVIDEND DUB. 
AMOUNT. E M id NOVEMBER 11. | November 18.| YIELDED. ENDING Nov. 14. 
TELECRAPHS & в. d. Highest | Lowest 
£1,012,8:0| Stock "o MEL. cas с сас сезон ео канона сезй 52 55 51 54 4 19 10 | Jan., Apr., July, Oct. 54 524 
22,958, 50% Stock | 240 Do. Ргейегтей.....................„„——./ 98h 973 96 97 511 6 " " 97% 961 
£2,993,5€0| Stock 6/0 Do.  Deterred ......... Колос рода iov E P 10} 1; 10 103 — "M 11§ 101; 
£173,400 100 4% |*Airican Direct Teleg. 4% Deb. (Reg. & Bearer) .. . 100 104 100 104 817 S | January and July .. .. z 
£250,000 £10 Amazon Telegraph (fully paid) ............. РТР 84 9 84 9} im - ee 77 
130,000 £10 6/0 | Brazilian Submarine 141 15 144 15} 41110 | Mar., June, Oct., Dec. 15i 144 
£15,000 £100 5% |* Do. 5 per Cent. Bonds (2nd Series, 1906) .... 113 117 113 117 4 6 7 | June and December - .. 
10,900,000] $100 7% Commercial Cable Capital Stock ............---| 157 162 157 182 4 611 | April and October.. 161 1604 
16,000 10 8/0 | Cuba Submarine 3 Кас рача d 194 1t} 194 6 8 0 | February and August 12 —— 
6,000 10 107 Do. Preference 10 per Cen 18 19} 184 1% 52 7 " ’ 18% AN 
12,931 5 Direct Spanish (fully paid) ...................... 3% 44 34 44 4 811 | April and October Ба .. — 
6,000 Б 10 Preference 10 per Cent. 10 104 10 10 411 6 " " .. .. 
& 10,000 Stock | 44 Do. 44% Debentures of £50 each ............ 107% 110% 107% 110 429 - LM +: 
80,710 20 2/6 | Direct United States Cable, 18777 9} 9 9} 94 5 0 Jan., Apr., July, Oct. 9% 9; 
50,000 10 К owes on ened sap caches tian dV Xam 6 MH AIR n 17 17 171 171 813 3 íi А 178 17; 
70,000 10 6% Do. брег Cent. Preference ................ 18 19} 174 18% 8 410 " " * + 
£1, 7.83871 Stock 4 Do.  4per Cent. Mort. Debenture Stock .. — 126 129 126 129 8 2 0 | May and November 1273 - 
£102,100 100 5 * Do. 5 per Cent. Debentures, 18909 105 108 105 108 413 8 | February & August — - 
250,000 10 2 % K K 17} 17$ 174 173 8 18 11 | Jan., Apr., July, Oct. .. — 
£320,000 Stock 4 Do. ; per Cent. Debenture Stock  .......... 129 132 129 182 8 1 1 | February & August 131 — 
£54,100 100 b * Do. бр. с. (Austin. Gov. Sub.)Debs. 1900 .. 100 104 100 104 417 7 | January and July .. m m 
£30,600 100 b "Eastern and S. African 5 p. Cent, Mor. Deb.,1900..| 101 105 101 105 416 7 т T "e — 
£800,000 100 4 * Do. 4% Mortgage Debentures, 1909 (regd. ..| 106 109 100 109 3 13 11 | February & August .. z 
£200,000 £25 4 * , Do. 4% Mauritius Sub. Debs. (regd.) ....—| 108% 117 108% 111% 312 1 | May and November . - 
180,227 10 1/6 Globe Telegraph and True 11 114 11 11$ 4 5 0 | Jan., Apr., July, Oct. li 11 
180,042 10 6 Do 6 per Cent. Preference  .............. 17} 17} 174 174 810 5 " , 17 4 
160,000 10 5/0 Great Northern..... Th "Rs ST Ya к 7 ES Кр 94 95 94 95 4 0 о | Jan., April, and July Zi .. 
£180,000 100 5% |" Шо, 5 per Cent. Debentures, 1883 Issue... 104 107 104 107 41311 | March & September T * 
17,000 25 e 00 5 0.50.00 „елЬ> гова „езек вә: 53 55 53 56 4 9 8 | May and November 533 ve 
87,548 10 "P London Platino- Brazilian POPP eee eee ee eee eee ee e ee FE] " ee ee 
£100,000 100 6% „ Do. s per Cent. Debentures 109 112 10 112 5 710 | March & September е 
£100,000 | £100 4% |*Pacific European Tel.4% Guar. Debs. Red 1042. 108 111 108 111 812 9 — 2% ве 
А 11,889 8 4/0 Keuter's — —ͤòͥ q 0 T7 8 7 8 5 0 0 April and October б => 
8,881 |8100 Cert.) 476 Submarine Cables Trust 6 per Cent... 139 148 138 143 4 811 ” " 139 ee 
15,609 10 6/0 West African Telegraph ...............» aes 5 6 5 6 5 0 0 January and July - ~ + 
£233,300 100 56% |* Do. брег Cent. Debentures (red.) 103 106 103 106 415 s | March & September | 1045 103 
3,000 10 2/0 West Coast of America ...................„...... 1 1% i ц a January and July .. .. °° 
£150,000 100 8% ( Do. sper Cent. Debentures, 190ꝛ2¹ũ 97 102 96 101 8 8 0 | June and December as — 
38,821 10 0/6 West India and Panama ........................ 1d 1 1g 1j = =. 1% 17. 
31,503 10 6 Do. 6 per Cent 1st Preference .............. llt 124 11} 124 5 2 1 | May and November 114 1143 
4,669 10 6 Do. брег Cent. 2nd Preference 9 104 94 10 519 1 " „ e “ 
£30,000 |. 100 5% |* Do. 5 per Cent. Debentures, 1917 (red.) 108 111 108 111 411 4 | June and December .. — 
64,251 16 5/3 Wonn and Beusillaa......... o eoo ooo oceanus 7 81 74 si 5 9 1 | May and November si 7 
33,199 n 3/9 Do. 6 per Cent. Cumulative Preferred ...... 6 7 6 7 511 1 x 613 - 
33,129 7 1/6 Do. Deferred Ordinary ..............-«4.. 1} 21 11 2} гр = ly - 
£ 58,100 100 6 * Do. брег Cent. Debs., Series A" 1910 ....| 103 107 103 107 513 2 | February & August oe os 
4 97,600 100 6% * Do. 6% Mort. Debs., Series B 1910 103 107 103 107 5 13 2 " " > — 
8 „77,0 0 $1,000 7% [Western Union 77 1st Mort. (Building) Bonds 107 112 107 112 в 5 о | May and November - — 
£ 4.300 £100 62. || Do. 6 per Cent. Sterling Bonds (red.) 190 105 100 105 515 6 | March & September -* - 
TELEPHONES, А 
44,000 5 | 4/0 | Chili Telephone (fully paid) ....... ... 31 31 93 3 ses i - 
2 4,00 or 1¢d. | Consolidated Telephone Coust. & Manufacturing ye rh va re = May and November = = 
171,504 0/1 | Oriental Telephone and Electric (fully pata) ..xd {4 ti tk i? т 0 в | Aprli and October... + * 
434,507 5 S RE о eerie pean 74 78 7$ 78 š l 7 | June aud December T 7% 
15,000 10 6% Do. 6 per Cent. Cumulative 180 Pref. ...... 17 19 17 19 13 15 " à * 
16,000 10 6 Do. 6% Cumulative 2nd Pref. (fully paid)... 17 19 17 19 A 7 " " 612 ў" 
119,234 5 9 Do. 6% Non-Cumulative 3rd Prein. 6} 7 68 63 812 9 Ы 1054" ei 
1,100,000 | Stock | 837 |* Do. Debenture Stock, 3}%(red.) .... —......| 105 108 105 108 3 6 7 | January and July .. 1 * 
58,000 5 40 | United River Plate ............. eese eter too as 8l 3} 3} 32 E. H- | | Sees a 1034 02 
£146,783 | Stock 6% [» Do. брег Cent. Debenture Stock (red.) 101 106 10L 106 415 8 | January and July .. 1024 
ELECTRICITY SUPPLY COMPANIES. | 
ае 5 ól Birmingham Electric Supply (fully paid) ......... 81 9 91 мд $ 
vé 5 * Do. r . 78 7i 70 Ve T 103 TT 
20,000 £1) 10/0 | City of London Electric Lighting (fully paid) .... 16 17 16 17 21819 | February & August i, 177 
40,000 12 6/0 Do. 6% Cumulative Pref. (fully paid) 17 18 16k 174 8 8 7 | January aud July.. 1 e 
£100,000 Stock 5% |* Do. 6% Debenture Stock (red.) ............| 130 135 130 135 21411 | Juneaud December 
19,900 £5 ES Electricity Supply Co. for Spann ae | ht * — TT 91 
£30,000 £5 2/6 Charing Cross & Strand Electricity Supply Corp. .. 91 10 93 10 216 0 — ta 
857,400 £100 5% Do. брег Cent. Debentures, 1900 - 2 z% ~ са a 
22,475 £8 A County of London & Brush Prov. Ord. (fully paid 84 94 ^ 9 = — T 13 
£10,000 | 210 5/44 Do. Pref. (fully paid) ..............-.......| 184 144 132 14 |4413 2 ve H 
8,822 £5 ex House-to-House Electric - | 4; vs — * = 
15,000 £5 * Kensington & Knightsbridge El. Light (fully paid). = | * T ~ = = 
10,000 £5 6% Do. Ist Pref. Cumulative (fully paid)........ © | ә «i January and July .. v Ex 
111,000 b бк London Electric Suppl.. B 11 1 14 P - 13 13. 
49,900 £10 4/0 | Metropolitan Electric Supply (fully paid) ...... 13 14 13 li 321 S * Rs 
£150,000 | Stock | 44% |" Do. 44% Debs. ............. — —€—— 121 134 | 121 124 813 0 | June and December i 
6,452 £10 4/0 Кошак HUI TROON G . 10} 114 95 10} v € - + 
— — «t / OA TE ͥͥͥͥ‚ men lye lP Lt 1$ А - 12 12 
19,970 £5 $6 | Ok Jamés.and РАП МАШ... +» 5] MEC МЄ | че. ag 3 2 0 = i 12} 
20,010 £5 7% Do. 7 per Cent. Preference.................. 10 11 | 10 Lt 4 6 8 = EN 10 
59,900 5 3/9 Westminster Electric Supply (fully paid) ........ 10} Li} 104 114 8 5 8 = 104 
ELECTRIC MANUFACTURINC, &o., COMPANIES. 
90,000 8 1/3 Brush Electrical Engineering .................... 1 14 i 14 =e os 1} - 
90,000 2 07 Do. 6 per Cent. Pref. Non-Cumulative ...... 1 1 1 14 «? ss $5 
£125,000 | Stock 43% Do. 4% per Cent. DebOntures................| 110 118 | 10 1з 4 0 9 | March & September oe T 
28,180 5 3/0 Crompton and Co., 7 per Cent. Cumulative Pref. 2 24 2 2 AM January and niv ES sod 
81,261 5 1/8 Edison and Swan United (“A“ Swan) (£3 paid) — 12 2t 1} 24 6 13 4 | February & Angust 1} * 
210%, 000 Stock 44% Do. 44% Mortgage Debenture Stock 103 106 103 106 4 6 2 | January and July .. — — 
22% 000 £5 са Electric and General Invest. Ordinary (£1 paid) ж. = A i а 
110,000 2 1/0 Mectelo OonstrociloD о, 4o eve бә» co RS (rene oz 14 1} 14 1} 217 2 A 14 = 
12,845 2 2 43 Do. 7 per Cent. Cumulative Pref. .......... 24 8 | 2h 8 415 4 [September - 2 
91,195 2 10/0 | Elmore's Patent Copper Depositing _.......... à E 4 4 = < зе as 
20,000 6 ^E Fowler-Waring Cables (fully paid) .......... ne js е * * 54 
50,000 10 5 0 India Rubber, Gutta Percha, &c., Works ........ 2L 22 203 914 413 0 | Febraary & August 214 21 
£290,000 190 44% |* Do. 4 per Cent. Debentures ...... quoti 105 108 105 18 314 i | March & Septemoer s$ ҚА 
20,000 £5 Manchester Edisou-Swan A" (£1103. paid) .... i à 4 i p * р m 
37,850 12 12/0 Telegraph Construction and Maintenance........ 89 12 39 4° 4 59 March and July 414 40 
£150,090 100 4% т “Dos. “Sper Oant, Bonds льна sawn 104 107 104 107 4'4 9 | Janmare avd tare * „ы 
# 100,000 10 60 | W. Т. Henley’s Telegraph Works Ordinary........ 17 18 17 18 4 811 March & September 18 174 
£ 10,000 10 7/0 Do. 7 per Cent. Preference ................. 184 19} 18} 194 х 11 10 " " — 
£ 10,000 Stock 44 Do. 44% Mortgage Debenture Stock........| 109 114 109 14 З 19 S | February & August 1134 — 
RAILWAYS ano TRAMWAYS. | 
£930,000 | Stock 187 City and South London Railway Con. Ordy. ...... 50 52 52 54 217 6 | January and Jaly., 52 51 
7.650 10 5% Do. 6% Perpetual Preference 15 154 15 163 8 6 7 в " e. - 
£10,171 | Stock 47 Do. 4% Perpetual Debenture 135 187 185 187 218 6 | May nud November р oA 
81,500 £10 2} | Liverpool Overhead Railway = = — _.. 133 133 | 138 183 2 50 à Sè x 
10,020 In 5% DO: ВК РИНКОВЕ Ä 164 178 164 17 217 9 Ks & T 
125,000 | Stock 4% Бо. AX Dene 2. dim з 1124 113 1124 114% 8 910 | January and July — .. — 


In calculating he yield on this security. allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE. 


TE STIMON IAL. 


WINDERMERE ELECTRICITY WORKS, 


To the Secretary, 22nd October, 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
DEAR SIR, e 
In reply to your enquiry respecting the Universal Engine of * 
165 horse-power which you supplied to us in July last, we have pleasure 


in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 

It runs quite silently, and, as it re quires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 7 see 
(Signed) R. H. FELL AND Sons, ak 
Limited. 
FREDERIC FowkEs, = 
Managing Director. 


THE BRUSH ELECTRICAL ENGINEERIN G co, Гр: 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


GREENWOOD & BATLEY, Ltd., 


ALBION WORKS, LEEDS. 
General Electrical Engineers. 


MANUFACTURERS OF 
ALTERNATORS, INCANDESCENT and ARC-LIGHT DYNAMOS 
for ELECTRIC LIGHTING, ELECTRIC MOTORS for Tram Cars, 
MINING MACHINERY and as applied to Machine Tools. 
F FACTORY ENGINES and HIGH-SPEED ENGINES for Electrical 
, на 2 and other Purposes. 
50 A "m “>> MANUFACTURERS of SPECIAL and GENERAL TOOLS for ELECTRICIANS. 


n 
Wi LUN | ам! 
(т тш 
ТИШИ 


С London Office: 16, GREAT GEORGE ST., WESTMINSTER, S. W. 


———————— 


JOHNSON & PHILLIPS 7. WEEKS and СО, RES. 


1 RAL DERS AND HOT-WATER APPARATUS MANUFACTURERS 
14, UNION COURT, OLD BROAD STREET, D BROAD STREET, E.C., and CHARLTON, KENT, HORTICULTU ze JESTY, H.R.H. THE PRINCE OF WALES, 
H.M. Admiralty and War Departments, Royal Botanic and Horicultural Societies. 


MAKERS of the most Mode of the most Modern Machines for Illustrated Catalogues, Designs, Estimates and Testimonials, also lowest Wholesale 
ABLE MAKING CABLE LAYING d Retail Prices of Materials free on application to 
c J. WEEKS and CO., F. R. H. B., Chelsea, LONDON, 8. w. 
STRANDING BRAIDING Telegrams: '*HORTULANUS! LONDON." Telephone No. 8728. 


mr i 


Saaz. 


TAMAN WINDING is WORTH YOUR WHILE TO BUY DIRECT. 


COMPOUNDING LAPPING THE RELIANCE LUBRICATING OIL CO. 
RUBBER, SILK 4 & COTTO COTTON N COVERING SUPPLY ON APPROVAL . 


— YDRO- NON-CORROSIVE LUBRICANTS 
CH ARLE S J E NNINGS СО. PURE HYDRO-CA RBON | have the Largest Sale in the World), viz. 


(Successors to GEORGE SCHULTZ & CO). Ae T ia and булө ois 45. d. 75 . bud. T 
SPECIALITIES: Also Solid and Liquid Lubricants jor a other purposes. 
DYNAMO-FORGINGS AND ARMATURE DISCS | RELIANCE LUBRICATING OIL COMPANY, 
IN ISOTROPIC IRON. 19 & 21, WATER LANE, CREAT TOWER STREET, LONDON, E. G. 
TRANSFORMER STAMPINGS of Lowest known Hysteresis Loss. Depots at ‘LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW 


Telegrams: “ STEELHEAD Lon Dbox.“ 90, Gannon St., London, Е.С. ; Telegrams: ''Subastral, London.“ 
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———————— BEP 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
! CONNECTIONS. | 


— — — — — Z—J—V? — 


rane Ns — 


CABLE COMMUNICATIONS 


WORLD. 


4 : "f | E Е * . фе А m 
EK N 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. | 


By DIRECT TRIPLICATE CABLES,to 1 Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 

. and Manila. „7 

Telegrams should be sent from the Company's Stations— 
LONDON-—!!, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOBEIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW—141, BUOHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 

Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Chio 3 Rettimo, Canea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, Corinth, Athens e Santa aura, Tinos, Andros, Zea, and 
ап the Greek ands. 

The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all Its 
Main Sections. 


ding Tel from Postal Stations СС V | 23 th rds bel alled gratuitoualy b 
ш Mare s ould o taken to mark den LA. HA STH! RIN, Pere the Postal eT e туру 
Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. C. By Order, GEORGE DRAPER, Secretary. 
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TELEPHONE No. 15,077. TELBGRAMS | "INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(BST ABLISHED 1860), 


Ejeotrical Auotioneers, Valuers, 


AND ARBITRATOR, 


Average Annual Valuations exceed £1,500,000 Sterling. 


49. QUEEN VICTORIA STREET, LONDON, E.C. 


COUNTY BOROUGH OF BRADFORD. 


SALE OF METERS. 
The BRADFORD CORPORATION have FOR SALE the following Electricity 
eters, viz. : 


B 117 ARON METERS. 
86 FRAGER METERS. 
94 EDISON METERS. 
21 OULTON and EDMONDSON METERS. 
A list giving details and capacity of the above Meters can be had on application 
to the Borough Electrical Engineer, Town Hall, Bradford. 
All Meters are guaranteed to be in good condition and working order. 
ALFRED Н. GIBBINGS, 
Borough Electrical Engineer. 


Town Hall, Bradford, 
20th November, 1896. 


а ЕЎ 
BEAZILIAN SUBMARINE TELEGRAPH COMPANY 
(Limited). | 

NOTICE is Hereby Given that the TRANSFER BOOKS of this Company will be 

CLOSED from FRIDAY, 11th, to THURSDAY, 17th December, both days inclusive, 

tory to paying an interim dividend of 8s. per share, or at the rate of 6 per 

oen annum. free of income tax, for the quarter ended September 30th last, and 
peyable on the 18th December. By ord 

orde 


r 
RICHARD COLLETT, Secretary. 
Winchester House, Old Broad-street 

London, E.C., 26th N ovember, 1896. 


Limp leather, pocket size, price 4s. 6d., post free. 


STANDARD WIRING FOR ELECTRIC LIGHT AND 
POWER. Ву H. C. CUSHING, Jr.A.M.Amer.LE.E. Electrical 
Inspector to the Boston Board of Fire Underwriters’ and Boston 


Fire Underwriters' Union. 
A compilation of Tables, Formule, Rules, , of the Boston Fire Underwriters’ 
Union, the New England Insurance Éxchan ge, and the Underwriters’ National Elec- 
tric Association of America. 


Strongly bound in cloth, price 58., post free. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES 


FOR ELECTRIC CONDUCTORS. By W. S. BOULT, A. M. I. E. E. 
Great palns have been taken to ensure the accuracy of these Tables, which give 
fall culars of Wires and Cables ranging from 2°26in. to Olin, diameter 
and including Board of Trade, Standard, Birmingham, Brown and Sharpe, an 
Metric Gauges to the number of 469, arranged in consecutive order according to 
on, so that when any conductor is sought the nearest sizes in the other 

gauges can at once be found. Any No. of any one of the gauges named, Single Wire 
or Cable, can be readily ascertained. Full particulars are given of Cross-section, 
Gauge, Weight and Resistance in English, American and Continental Units, one 
Table supplying the place of the various independent Tables which have hitherto 


ш Cloth, crown 8vo, price 78. 6d., post free. 

ELECTRIC LIGHTING. By JOHN W. URQUHART, C.E. 
Cloth, crown 8vo, price 78. 6d., post free. 

DYNAMO CONSTRUCTION. By the SAME AUTHOR. 
Cloth, crown 8vo, price 78. 6d., post free. 

ELECTRIC SHIP LIGHTING. By the SAME AUTHOR. 


Paper covers, 28., nett ; strong cloth, 28. 6d., nett. 


THE CAPILLARY ELECTROMETER IN THEORY AND 


PRACTICE. Part I. By GEORGE J. BURCH, M.A. (Oxon.) 
Being a description of the Author's method of construction of a . 7 8 electro- 
meter and the apparatus for the measurement of rapid changes of E. M. F. 


Price 5s., post free. 


STANDARD METHODS IN PHYSICS AND ELEC- 
TRICITY CRITICISED, AND A TEST FOR ELECTRIC METERS 
PROPOSED. . Ву Н. A. NABER. _ | 


THE "ELECTRICIAN" PRINTING AND PUBLISHING CO.. LTD., 


1, 2 & 5, SALISBURY COURT, FLEET STREET, LONDON. 


IT is WORTH YOUR WHILE TO BUY DIREOT, 
THE RELIANCE LUBRICATING OIL CO. 


SUPPLY ON APPROVAL 


PURE HYDRO-CARBON NON-CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 
113d. ; Under, 111d. ; Machinery, 11}4.; Spindle, 8id.; Gas 
E gine, i d and Dynamo Oils, is. 6d. per Gall., carriage paid, 


Also Solid and Liquid Lubricants for all other purposes. 


RELIANCE LUBRICATING OIL COMPANY, 


19 & 21, WATER LAHE, CREAT TOWER STREET, LONDON, E.C. 


Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW 
Telegrams: ‘‘Subastral, London.” 


з Gold Medals. 


rt a ag — — 
—— 


ma) STANLEY jaa 5 


DRAWING and SURVEYING IN STRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188 


SITUATIONS VACANT AND WANTED, &c. 
HULL CORPORATION ELECTRIC LIGHT WORKS. 


TO IMPROVERS. 

The Electric Lighting Committee of the Hull Corporation are prepared to take 

one 1 to their Electric Light Works, fora period o Lm years, at a 
0 Ў 

Applications, stating age, to be sent to the undersigned on ог before 10 a.m. on 
cera d December 10th, 1896, and to be endorsed Improver for Electric Light 

or 

Information as to necessary qualifications can be obtained on application to the. 
Borough Electrical Engineer, Electric Light Station, Dagger-lane, Hull. 

R. HILL DAWE, Town Clerk. 
Town Hall, Hull, 16th November, 1896. . 


CITY OF BELFAST. 


CHARGE ENGINEER. 
The Electric Lighting Committee of the Belfast Corporation have a vacancy for- 
a CHARGE ENGIN EER, The duties consist of talking: charge of a shift in station 
ranning and such other work as the City Electrical Engineer may direct. 


Salary 85s. per week. 
- Applications, stating age experience, and when applicant can start work, and 
accompanied by copies o three recent testimonials be sent to the undersigned 


not later than FRIDAY, December 4th, 1896, endorsed ** Charge Engi 


VICTOR A. H. MoCOWEN, 
City Electrical Engineer. 
Central Station, Chapel-lane, Belfast. 


NSTALLATION INSPECTOR WANTED for large 


Central Station ; must have had at least three years’ practical experience of 


meer. 


wiring and have been in charge of jobe portion of time. One who has served time 

as pupil preferred. Copies of testimo should be sent.— Apply, stating age, ex- 

perience, апо T required, to ‘‘ ENGINEER,” Electrician Office, Salisbury-court, 
ee et, С 


WANTED a thoroughly competent practical ELECTRICAL 

ENGINEER, one who has had good experience in electric lift and crane 
work, competent to design and superintend the electric parts only of lifts and 
cranes. Do not apply without having been engaged in a similar capacity. State 
wages required, references, &c., which will be treated with the greatest confidence. 
Address ELECTRIC,” care of J. W. VICKERS, 5, Nicholas-lane, Е.С. 


VACANCY occurs for a PUPIL or IMPROVER, 


A remium for pupil £50 for two years, for improver £20 for six months, 
ко ш advantages.—Apply ELECTRIC LIGHT AND POWER Co., Angel-lane, 
0 pton. 


ACANCY for PREMIUM PUPIL in the works of a 
leading firm of manufacturers of electric light and power plant.—For terms 
apply to 9625, Electrician Office, Salisbury-court, Fleet-street, E.C. 


[) RAUGHTSMEN WANTED accustomed to Dynamo work. 
—Apply, stating age, salary and references, to W. F., Blectrician Office, 
Salisbury-court, Fleet-street, E.C. 


W ANTED at once in the country good ARMATURE 
WINDER, must be competent man.—Apply, stating wages required, to. 
„D. G., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED, first-class DRAUGHTSMAN, accustomed to the 
designing of dynamos, motors, and switchboards. — Address “Е. C.,“ 
Electrician Office, Salisbury-conrt, Fleet-street, Е.С. 
A DVERTISER offers £10 to anyone obtaining him per- 
manent situation as MANAGER, or any like capacity, of private electric 
installation, gas, oil, or steam. Salary required about £120 per annum; age 25.— 
Address, A. B., 17, Blagrave-villas, Friar-street, Reading. 


YOUN G MAN seeks Situation as IMPROVER in Central 


Station, 5 years’ experience in machine making, bench and lathe work and 
armature winding.—Apply ‘‘ ELEOTRIO," 57, Hamilton-street, Cardiff. 


JARTNERSHIP.—Well-known Consulting Electrical Engi- 


neer, with central-station work in hand, will take active PARTNER. £750 
required for one-third share—£500 as premium and £250 as capital. Only com- 
tent slectrical engineer accepted, and one with some knowledge of civil engineer- 
пе preferred. Highest references given and required.—Apply, “Е. E.,“ Box 850, 
Sell's Advertising Offices, London. 


ELEOTRICAI ENGINEER takes EVENING STUDENTS. 
Practical work, engine and дупатов. —51, Sinclair-road, Kensington. 


[,E550N S BY CORRESPONDENCE in Electric Light 
and Power Engineering; Course B.“; 20 lessons 25s.—For full particulars 
apply ** ENGINEER,” 83, St. Dunstan's-road, Hammersmith, London, W. 


BRITISH ELECTRIC TRACTION (PIONEER) 00, 


1 and 3, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. G., С.В. 
This Company has been formed to DEVELOP ELECTRIC TRACTION n {th 
United Kingdom and elsewhere, on the most approved methods and according to- 


the requirements of each locality. 
Address communications to E. GARCKE, Managing Director, 
C 


Xx. THE ELECTRICIAN, NOVEMBER 27, 1896. 


WANTED, and FOR SALE. 


LASS INSULATORS 
for Electrical Purposes offered by 
ADOLF SCHONBEK, 
MORCHENSTERN, near Gablonz, Bohemia. 
Samples supplied. 


OR SALE, WHEATSTONES A B C INSTRUMENTS, 


three sets complete.— Letters X," 144, Clifden-ro-d, Clapton - park, N. E. 


GRAND 4in. LATHE, back-gear, gap-bed, face-plates, 


chucks, 23; worth £5. 10s. 4in. Slide-rests, 35а. — MITCHELL, Tatsfield, Surrey. 


PLATIN UM UTENSILS, SCRAP, LAMP TOPS. — Best 


prices ven by Derby and Co., 44, Clerkenwell road, London, Е.С. N.B.— 
Platinum sol 


A Si os ULATOR CHARGING.—C. H. CATHCART 
and CO., having plant эреде adapted for this Charge Cells of all 
Aire promptly, thorough rimasti Gers арро. охе вания, 
ае Fleet-street, Е.С. Mua No. 65 ы i { 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
CATALOGUES FREE. 


an X RAY TUBES. — 
FLUORESCENT SCREENS. 
INCANDESCENT ELECTRIC LAMPS 


PRACTICAL MAKER, EXPERIMENTAL d. SCIENTIFIC 
87, Farringdon Road, Е.С. GLASS BLO WING. 


ENTIRELY NEW AND ENLARGED EDITION. 
NOW READY, price 9s. 


PRACTICAL ELECTRICITY. 


A Laboratory and Lecture Course, for First Year Students of 
Electrical Engineering, based on the International Definitions of 
the Electrical Units. 
COMPLETELY RE-WRITTEN BY 
W. E. AYRTON, F. R. S., 

Assoc, M. Inst. C. E.; Dean, and Professor of Electrical Engineering, of the City and 
Guilds «f London Central Technical College ; Technological Examiner in Electric 
Lighting and Power Transmission to the City and Guilds Institute ; Past Presi- 
dent of the Iastitution of Electrical Eugineers, and of the Physical ‘Society. 

CONTENTS : 
CURRENT, PRESSURE, RESISTANCE, ENERGY, POWER, and CELLS. 
With 247 Illustrations. 

*„* This New and Enlarged Edition of Prof. Ayrton's ‘‘ PRACTICAL ELECTRICITY” 
forms in reality a NEW WORK. Of the 247 Illustrations which the present 
work contains, more than 180 have been expressly prepared for this New Edition. 


CASSELL & COMPANY, Limited, London; and all Booksellers. 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


aa, Penywern Road, EARLS COURT, . 


Principal: G. W. de TUNZELMANN, B. Sc., M.I.E.E. 
Senior Instructor: C. CAPITO, M. l. E. E., M.I.M.E. 


w^. 


— 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MAOHINE TOOLS, 
PATTERN SHOP, &e. 


RECORDERS. 


R. JAMES PITKIN begs to announce 
that Recorders of his make and pattern 
are in use in 30 Central Stations in this 
country, and he has Orders now in hand for 


CAMBRIDGE, 
CHESTER, 
HARROW, 
OLDHAM, &c. 


PRICE LISTS SENT POST FREE PER RETURN. 


56, Red Lion Street, 


CLERKENWELL, E.C. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 
BLAGKMAN сохан Ln. 


63, Fore Street, LONDON, E.0., & Branches. 


NOW READY. 


650 Pages; 200 Illustrations, Scale Drawings and Folding Plates; and over 80 Tables of Engineering Data. 
Price 12s. Gd. Abroad 13s. Od. post free. 


MOTIVE POWER & GEARING 


FOR ELECTRICAL MACHINERY : 


A Treatise on the Theory, Practice and Cost of the Mechanical Equipment of Power Stations for Electric 
Supply and for Electric Traction. 


By E. TREMLETT GARTER, G.E., .I. E. E., &o. 


PART L—Zntroductery.—Cbapter I.— Fundamental Principles. Chapter , other than the Otta. Chapter XVIII.—The Ges Engine in Relation e Electric 
IL —A Statement of the Problem. Power. Chapter XIX.—Gas Engine Testing, Chapter X X. —Oil Engines 

PART IIL—The Steam Engine.—Chapter ITI.—Fuels. Chapter | IV.— PART IV.—Water Power Plant.—Chapter ХХІ. _ Hydraulics. Chapter 
Thermodynamic Principles. Chapter V.—Steam. Chapter ҮТ. Furnaces and | XXII.—Prospecting and the Construction of Works. Chapter X XIII.— Hydraulic 
Boilers. Chapter VII.—Theory and Action of the Steam Engine. Chapter VIII.— | Turbines. Chapter XXIV.—Water Power Testing. Chapter XXV.—Turbines in 
Steam Engine Details. Chapter IX.—Some Typical Steam Engines. pter X.— | Relation to Electric Power. 


Steam Engine Testing. Chapter XI.—The Steam Engine in ation to Electric P .—Chapter XXVI.—Belt and Ro 


ART V.— 
Power. Chapter XII.—The Management of Steam Plant. XXVII Coundemkafie aid Cou Chapter XXVIII. Fair e Coed en сошка, 
Chapter XXIX 


plings. 
PART III.—Gas and Oil Engines.—Chapter XIII.—Gaseous and Li uid 5 in Relation to Eleetrío Power. 
Fuels. Chapter XIV.—Gas Producers and Storage Plant. Chapter X V.—The PART .— of Power Stations. Chapter XXX. —Steam Power 
. Cycle. Chapter XVI.— Engines Worked on the Otto Cycle. Chapter XVII.— Ge Stations, Chanter XI.—Gas and Water Power Stations. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, ED: DIRECT FROM 


"THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON. 
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Board of Jeade Regulations, 


CLAUSE 7.—‘‘Every Main shall be tested for Insulation after having 
been placed in position and before it is used for the purposes of supply, the 
testing pressure being at least 200 Volts." 


EVERSHED PORTABLE 
STING SET — 


LP 


GIVES 100, 200 or SOO YOLTS, 


AND WEIGHS LESS THAN 20LBS. 


SOLE MAKERS: 


EVERSHED & VIGNOLES, Ltd., 


Woodfield Works, Harrow Road, 
Telegrams: ‘‘DOROTHEA, LONDON." L O ND O N, W. 


Telephone No. 7064. 
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Use “Plackley Te 


M je? [ҮҮ 


Sole Manuftacturers, = IT 


CONNOLLY BROTH ERS, 
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NOTES. 
а: 

As will be seen from the list of Papers read yesterday before 
the Royal Society, Professors Fiemme and Dewar have opened 
their winter campaign in electrical research at low tempera- 
tures by the measurement of the magnetic permeability of 
liquid oxygen. We hope shortly to publish this communica- 
tion in full, when our readers will be able to admire for them- 
Selves the extremely elegant experimental method employed 
in making this determination. The main outcome of the 
labours of Professors Fx and Dewar has been to definitely 
remove liquid oxygen from the ranks of magnetic bodies, mag- 
netic, that is to say, in the commercial sense. For instance, 
Haprrerp's so-called non-magnetic steel has an average permea. 
bility of 1:3 ; but for liquid oxygen has, we believe, been found 
immensely less than this. On the other hand, the suscepti- 
bility, that algebraically-complex quantity (a 1)/47, has 
been found to greatly exceed that found by Curr for a 
saturated aqueous solution of ferric chloride. 


—— 


ArTROUGH a President of the Institution of Electrical Engi-. 
neers has in full assembly given his adhesion to the hitherto 
condemnable doctrine that everything electrical is not neces- 
sarily good, it is to be hoped that this dogma will not be 
converted into an article which, except an electrical engineer 
believe, he shall not get a living. Tout par Vélectricité 
is а superstition, no doubt; but, for all that, very useful 
in reviving the flagging energies of engineers, patentees 
and professors. The thought that by improving electrical 


methods of transmitting energy they are slowly but surely 
contributing to the downfall of the British Empire would 
be a decided deterrent to all patriotic English electrical 
engineers. The connection between the two things is not 
very patent; and even after a perusal of Dr. Hopxmson’s 
speech at the Institution dinner on Wednesday, many will 
still hold to the opinion that the danger is rather of the 
cousin-german order. 
——Á 

For our own part we feel no immediate alarm at the 
prospect of coal ceasing to be necessary” as the basis of 
the means of communication and of most of our industries.“ 
So long as its coal fields hold out, their product will continue 
to be necessary and profitable in the British Isles. Dr. Hor- 
KINSON speaks of the power of the great waterfalls being at 
present ‘‘ wasted." Would he say the same of the undeve- 
loped Natal coalfields ? Both these sources of power demand 
great expenditure of labour and capital before they can be 
utilised ; and it is rather misleading to speak of them as if 
they were waste power ready for use, and to be had for 
nothing. 

In its issue of October 26th the Cape Argus published what 
it calls ** a damaging report on the Cape Town electric light. 
plant, drawn up by the Government Electrician and Inspector. 
There would certainly seem to be a screw, not to say several 
screws, loose in the Cape Town electrical machinery ; and the 
state of things revealed may, perhaps, afford some sort of con- 
solation to those English firms who failed to secure a job which 
they had good reason for feeling confident they could carry 
out with characteristic British thoroughness. Freedom from 
the watchful eye of a competent consulting engineer, com- 
bined with the ‘glorious liberty conferred by a vague 
contract, and long distance from jealous competitors, might 
have proved too much,' even for the rigid morality of a first- 
class English firm, in which sad event they would not have 
derived from Mr. Твоттев'в report the subtle pleasure which 
the misfortunes of even our best friends is believed to 
yield. It would really be an interesting, if somewhat 
expensive, test of the inherent honesty of the English 
character, if a firm of repute were called upon to supply, at 
a spot several thousand miles away from the centre of civili- 
sation, ** a quantity of plant, material, and labour, amounting, 
at their own valuation, to some £40,000." Under such 
tempting circumstances, wrongly-set slide-valves, inaccurately 
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aligned shafts, faulty storage cells, and objectionable and 
unsightly overhead work, &c., &c., might possibly have been 
the order of things, as they are to-day. 

Тнк electric light contractor, however, is not the only in- 
dividual to whom a perusal of this ‘‘ damaging report" will 
give satisfaction. Like other good men in this wicked world, 
consulting engineers are not loved overmuch. We do not 
think that Mr. Trorrer’s indictment will decrease the con- 
tractor’s antipathy to his natural enemy; but if ever the 
genus ''consulting electrical engineer” be called upon to 
justify its existence—and fees, it need only point to the sorry 
results which accrued at Cape Town by reason of the absence 
of a competent controlling authority. 

Ir appears that the gold-mining industry is being much 
disturbed by the discovery that much loss results from the 
ordinary modes of treatment of auriferous rock. Some people, 
writing in the financial papers, are disposed to attribute this 
loss to that part of the precious metal carried away as float gold, 
and appear to be of opinion that existing processes for extract- 
ing gold from tailings are in urgent need of improvement. A 
correspondent of the Financial Times is convinced that this 
evil will best be met by the adoption of a process said to 
be in use by the Haycraft Gold Extraction Company, of 
Adelaide, South Australia, which is described as consisting 
in agitating the ore, ground to pass a 60x60 sieve, with 
* 9 per cent. of salt, 100 gallons of water, and 100lb. of 
mercury per ton of material to be treated.“ The mixed nomen- 
elature, involving the reference of the quantity of salt to 
100 parts and simultaneously to one ton of ore, may be 
forgiven in view of the refreshing statement that after agita- 
tion, heating and so forth, **the process is completed by an 
electrolytic application," whereby ‘‘ the gold which has been 
dissolved by this and the action of the salt, is reprecipitated 
as it comes in contact with the mercury, and forms an 
amalgam, which ultimately settles in the bottom of the pans." 
Although information as to the nature of the ‘electrolytic 
application — suggestive of a poultice—is altogether lacking, 
it is gratifying to learn that the minimum quantity of gold 
extracted is 80 per cent., and that а maximum of 97} per 
cent. is not unknown. The combined accuracy and modera- 
tion of the latter figure must appeal to the unprejudiced. 
Meanwhile, our curiosity is aroused by the reference to the 
electrolytic part of the operation. Perhaps the owners of the 
process can elucidate the matter. 

Іх the present issue Mr. W. C. Fisuer concludes his 
valuable series of articles on ** The Crompton Potentiometer : 
its Use and Capabilities," with a disquisition on platinum 
thermometry. Mr. FiskER makes some highly eulogistic 
references to the admirable work of Messrs. UALLENDER and 
Grirritus in this direction; and we hope next week to com- 
mence э short series of Papers, giving а more detailed account 
of the methods and instruments used by these foremost 
labourers in the field of electro-pyrometry. Mr. Fisuer’s con- 
tributions have covered a wide range. Beginning with the 
principles and constructional details of potentiometers, he had 


much to tell us about standard cells; about manganin, that 
much-discussed alloy ** made in Germany," and about his useful 
water-cooled tubular standard resistances. Those actually 
engaged in practical work are as в rule very reluctant to give 
the general public the benefit of their experience; and often, 
when they try to do so, they fail to elucidate the subject they 
treat of, and to interest their readers. To those acquainted 
with potentiometer methods, and to those anxious to make 
acquaintance with them, we think Mr. FisHer’s contributions 
will have proved both attractive and instructive. 


a D e Dc rc a cma 


The Brighton and Rottingdean Seashore Electric Railway.— 


Tbe Mayor of Brighton will open this line to-morrow (Saturday). 
at noon. 


Cable Interruptions.— Date of Interruption, 
Puerto Plata—Martinique ........ ............... Dec. 19, 1895. 
Para—Marenham ................................. Oct. 8, 1896. 
Chio—Tenedos _.................................... Nov. 24, 1896. 


Platinum in New South Wales.—The Gas World is informed. 
that platinum has been found in considerable quantities in New 
South Wales, running from traces to 3oz. per ton." 


Royal Society.—Among the Papers down for reading yester- 
day we note one by Profs. Fleming and Dewar, “Оп the 
Magnetic Permeability of Liquid Oxygen and Liquid Air." 

Standards of Light.—A Society of Arts silver medal has 
been awarded to Mr. W. J. Dibdin, F.C.S., for his Paper on. 
Standards of Light," read before the Society last session. 
The Paper described experiments made with & new burner, 
which is a modification of Mr. Vernon Harcourt's well-known 
pentane standard. 


Free Glow Lamps.—The Electric Lighting Committee of 


the Portsmouth Corporation proposes to reduce the price of the 
Board of Trade unit, after Christmaa, by 4d., bringing it down 
to 44d. It also proposes to follow the example of Bradford 
and give away glow lamps to its customers at the rate of one 
lamp for every 50 units consumed. 


A Nameless Insulating Oil.— There is an oil which is used 
by some electricians for insulating bare resistance coils. It is- 
colourless, tasteless, odourless, and seems to possess all proper- 
ties in the negative sense, save only that of being an excellent 
insulator. Those who use this oil do not know its name, it is 
difficult to prooure—there is a mystery about it. It is whis- 
pered that it exists chiefly for the benefit of pastrycooks, who 
use it as a * substitute" for butter. So we heard at the British 
Association at Liverpool. 


The Municipalisation of Tramways.—A meeting, convened 
by the London Reform Union, will be held at Clifford’s Inn 
this evening, to hear an address by Mr. J. A. Baker, L.C.C., on 
the subject of the municipalisation of the tramway system. 
Mr. Baker, says the Westminster Gazette, has made a special 
study of tramways on the Continent and in America, and of the 
electric tramways which have been started at home. Glasgow, 
Leeds, Huddersfield, and other towns which have already taken 
over the tramways, will be specially dealt with. 


Mr. Preece’s Submarine Telephone Oable.—On page 71 of 
our issue of November 13th, under the heading “ The Bacton- 
Borkum Cable,” we quoted some remarks of the Elektrotechnesche- 
Zeitschrift. Our Berlin contemporary remarked that Mr. 
Preece’s telegraph cable fulfils a want in submarine telegraphy 
corresponding to Siemens’ telephone cable with tinfoil sur- 
rounding each wire.” Messrs. Felten and Guilleaume, of 
Mülheim, write us to the effect that they are of opinion that it 
would be more correct to speak of “Felten and Guilleaume’s 
telephone cable with tinfoil round the separate cores.” 


The New York Haiti Cable.—The “Seine” left Bermuda, 
into which port she had put through stress of weather, on the 
2nd inst., in order to lay the balance of the New York-Haiti 
cable, but the cable is not yet completed. The Francois 
Arago,” which was so severely handled by the hurricane which 
visited the middle Atlantic coasts some two months back, left. 
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Bermuda for France after transferring her engineers and cable 
staff to the “ Seine,” having accomplished her own portion of 
the work. Soundings made by the two vessels show the exis- 
tence of some very deep water between New York and Haiti. 


Blectric Tramways in Europe.—The Journal des Transports 
publishes some interesting statistics showing the rapid develop- 
ment of electric tramways during the past year, the number of 
lines in working order having increased from 70 to 111, 
while the total length of lines has gone up from 4373 miles to 
564. Germany heads the list with a total length of 255 miles 
and 857 motor-cars, France being second with 824 miles and 
223 vehicles, while England is third with 67 miles and 168 
cars, Switzerland coming fourth with 294 miles and 86 cars. 
Bulgaria and Denmark are the only countries which have no 
line with electric traction. Of the 111 lines now being worked, 
91 are driven by wires overhead, while nine have a central 
rail, eight accumulators, and three an underground current. 


The New Niagara Bridge.—“ It is highly probable," says our 
Niagara Falls correspondent, that the first electric car to cross 
the border from the United States into Canada on its own 
track will pass over the deep Niagara gorge on the new steel 
arch bridge now in course of construction. This new arch is 
being built to add to the facilities of the Grand Trunk Rail- 
way, which road is owned in England. It will replace the 
great railway suspension bridge so familiar to travellers. It 
will be the first bridge to afford trolley-car connection between 
the Dominion of Canada and the United States. It will have 
two decks. On the upper one there will be tracks for the 
Grand Trunk, and on the lower floor the trolley cars will run. 
The arch will have a span of about 550ft. between the end 
piers, and a trussed span 115ft. long will connect it with the 
top of the bluff.” 


The Submarine Telegraph Memorial.— Meetings of the 
Executive Committee formed in connection with this Memorial 
were held at Winchester House on November 17 and 24, 1896, 
the Marquis of Tweeddale presiding. The following were pre- 
sent :—Lord Sackville A. Cecil, Sir Robert Herbert, Sir Eyre M. 
Shaw, Sir Albert J. Leppoc Cappel, Mr. J. C. Lamb, Dr. J. A. 
Fleming, Mr. John Newton, Mr. W. G. Bond, Mr. W. H. Baines, 
Mr. C. W. Earle, Mr. Von Chauvin and Mr. Charles Bright. 
It was resolved (subject to confirmation) :—(1) That a bust of 
the late Sir John Pender, at a cost not to exceed £500, be 
erected in the Imperial Institute, or other suitable place ; (2) 
That a sum of not less than £5,000 be placed in trust with the 
Council of University College, London, to form an endowment 
fund for the maintenance of the electrical laboratory in that 
college, on the condition that the Council name the laboratory 
the ‘‘ Pender Laboratory,” and the existing Chair of Electrical 
Engineering the “‘ Pender Chair of Electrical Engineering; 
(3) To endow a scholarship in connection with electricity at 
Glasgow. A meeting of the general committee has been called 
for to-day (Friday) at 3 p.m. 

Glasgow and Electric Traction.—At а recent meeting of 
the Tramway Committee of the Glasgow Corporation, Mr. 
Young, the general manager, who had been deputed to visit 
America and inspect the tramways there, said that he and his 
engineer, Mr. Clark, had spent five weeks in the United States, 
visiting all the principal cities and towns, and seeing all that 
was to be seen in the way of mechanical traction. He said be 
had found that the cable had latterly made no progress what- 
ever. On the contrary, a number of cable lines had been con- 
verted so as to be used for electric traction. The application 
of electricity for purposes of tramway traffic had made enor- 
mous strides in recent years; indeed, throughout the States it 
was the only form of traction which was being universally 
adopted. Mr. Young further stated that he hoped to be able 
to present his report in the course of a fortnight. In the mean- 
time he desired to say, generally, that, in his opinion, the 
overhead trolley system seemed to be much preferable to horse 
haulage. He had made special inquiries in regard to the 
danger to be apprehended from falling wires. As the result, 
he had not been able to find that anyone had been injured from 
this cause, The mayors of some of the larger cities had stated 
that they regarded the trolley system as being freer from acci- 
dent than horse traction. 


Motor Cars.—The following are some extracts from a lengthy 
circular letter sent out by Sir David Salomons :— wd 

I have always taken a keen interest in motor traffic, and so far back 
as the seventies I had two electric tricycles running, which were con- 
structed here. I was fortunate enough to obtain all the concessions asked 
for in personal interviews at head-quarters. They were chiefly these :— 
1. Definition of all unladen vehicles. 2. Steam and smoke permitted, due 
to temporary causes or accident. 3. The placing of light locomotives on 
even ground with horse traffic. 4. Leaving question of construction and 
regulation to the Local Government Board. 5. Taking all powers from 
the local authorities. 6. A drawn vehicle to be permitted. It will be 
admitted that the points mentioned are the making of the Act, and 
it was no easy matter to convince the Local Government Board on all 
poiuts. Then came the regulations. Here I did my best to render 
all assistance in my power, and gave up all the necessary time for the 
purpose. In order to clear up the petroleum question, I framed my: 
evidence before the Parliamentary Committee in such a way as to indi- 
cate the safe lines on which to frame the Regulations, aud these have fol- 
lowed the course indicated, no small compliment to myself. In short, up 
to the date of the Act coming into force, my energies have been devoted 
to pushing the question to a successful issue, and keeping the public 
informed on the progress of the movement, also warning them not to 
invest money in motor carriage companies without circumspection. It 
would appear that having dealt with the latter point, I am anxious to 
drive to the wall the new companies formed on principles which I 
unfair trom a public point of view. This is not the fact. If these com- 
penies are prepared to sell their goods at fair values, and permit purchasers 
to import at а reasonable royalty, then I have little to say in regard to 
the companies as such. Indeed, in the interests of the shareholders, the 
patente purchased by these compenies had best be kept out of the Law 
Courta, and fair protits are the only means to bring about such a reeult. 
It might be inquired why I speak in this fashion concerning the new com- 
panies. I have received a vast number of applicatious for information 
regarding motor carriages, many being practically firm orders. Whenever 
special types were inquired for, which I believed were held by the new 
companies, the writers were referred to those quarters, though with great 
hesitation, not being assured that the treatment would be fair after what 
I read on one of the prospectuses in regard to profits. If I am reassured 
on this matter I shall know how to act in the future. My propoeal is fair 
prices, free permission to import, leaving the foreign manufacturer to pay 
10 per cent. royaity for importation on the price actually paid by pur- 
chasers, i. e., after discount, say not exceeding 10 per cent. on the manufac- 
turers’ published price list. This would not hamper an ignorant purchaser, 
who is unable or forgetful to examine patent right questions. If these 
points are agreed to 1 am ready to refer inquirers and advise friends with- 
out feeling that an injury is being inflicted. Some have asked for petroleum 
driven motors, others for steam, and I should refer them to suitable 
quarters to make their inquiries if satisfied in the manner mentioned. 


The Big Chloride Storage Battery at Manchester.—An in- 
teresting addition has lately been made to the capacity of the 
Manchester Corporation Electric Light Works by the erection 
of a large storage battery. The battery has been placed in the 
immediate vicinity of Hunt's Bank, at a distance of one mile 
from the generating station, and is charged from the ordinary 
distributing mains of the existing 5-wire system. At the battery 
substation a motor generator is employed to give the requisite 
addition to the ordinary pressure of supply that is necessary to 
overcome the back electromotive force of the cells. The motor- 
generator is designed to carry the normal charging current of 
300 amperes, and raise it from 410 to 590 volts. The battery 
has been supplied and erected by the Chloride Electrical Storage 
Syndicate, and consists of 224 R ” type cells. The containing 
celis are of stout sheet lead, and are carried on iron and timber 
stands, and the battery is insulated throughout by means of 
duplex oil insulators. The plates are supported in the cells by 
means Of glass side plates or hangers, and separated from each 
other by solid glass rods. The frame of each plate is cast with 
au extension Jug, which is homogeneously burnt with the corres- 
ponding lug of opposite polarity of the next cell on to a con- 
tinuous lead of T section, which runs between each cell, supported 
on porcelain oil insulators. The battery is subdivided into four 
distinct batteries, each consisting of 56 cells, and is coupled on 
to the 5-wire network of mains. Each of the batteries so 
formed is again subdivided into two parts, one part consisting 
of the battery proper of 44 cells, the other the regulating 
portion consisting of 12 cells. The connections between the 
regulating cells апа the switchbuard are made by means of solid 
copper rods carried round the wall on porcelain insulators fixed 
in iron supports, specially designed for the work by Mr. C. Н. 
Wordingham, the Corporation’s electrical engineer, to whom is 
also due the general design and arrangement throughout. The 
electrical details of the battery are as follows: — The normal 
maximum rate of discharge is 600 amperes from each of the 
four batteries, or a total of 2,400 amperes at 100 volts 
delivered in the mains, the normal rate of discharge is 300 


140 


amperes from each battery, and under the latter conditions the 
total watt-hour capacity of the battery reaches 1,250,000 watt- 
hours. The normal charging current is 300 amperes. The 
above figures show what a big reserve the battery (the largest 
individual one, we believe, in the United Kingdom) forms to the 
Manchester station, and on more than one occasion since the 
battery was brought into operation its value has been demon- 
strated. The whole night load after midnight is taken by the 
battery, and has enabled the third shift of hands, viz., 10 p.m. 
to 6 a. m., to be almost entirely dispensed with, while on Sun- 


days relief is also given to the second shift, the battery taking 
the day load up to 4 p.m. in addition to the previous night 
load. The battery is erected in five archways under the main 


readway. 


“The Engineer 1,100gs. Road Oarriage Competition.— 
In its last issue The Engineer again publishes the conditions 
The judges are to be Sir Frederick 


Bramwell, Mr. John Audley F. Aspinall, and Dr. John Hopkin- 


of the above competition. 


son. The competition is to be international. The vehicles 
will be divided into four classes, and one supplemental class, 


in each of which a prize will be given, as follows :—(A) For 


the best mechanically propelled vehicle constructed to carry— 
including the driver—four or more persons, the total weight, 
when fully loaded, not exceeding two tons, a prize of 350gs. 
(B) For the best mechanically propelled vehicle constructed 
to carry either one or two or three persons, the total weight, 
when fully loaded, not exceeding one ton, a prize of 250gs. 
(C) For the best mechunically propelled vehicle constructed to 
carry, in addition to the driver, not more than one ton of goods, 
or parcels, the total weight, when fully loaded, not exceeding 
two tons, a prize of 250gs. (D) For the best mechanically 
propelled vehicle constructed to carry, in addition to the driver, 
бомб. of goods or parcels, the weight, when fully loaded, not 
exceeding one ton, a prize of 150gs. will be given. A supple- 
mental prize of 100gs. is offered for spirit motor cars. The 
judges are to have the power to divide any prize in case of 
vehicles proving of equal merit. At least two vehicles in a 
class must complete the whole journey, or no prize for that class 
will be given. Entries are to be made on printed forms—to 
be obtained at the offices of The Engineer at any time prior 
to 6 p.m. on the last day of March, 1897, being forwarded by 
registered letter, addressed to the editor of The Engineer, 33, 
Norfolk-street, Strand, W.C., and accompanied by a deposit 
of £1 for each entry, this deposit to be forfeited if the vehicle 
entered is not submitted for competition. The competing 
vehicles must be delivered at the Crystal Palace between the 
hours of 10 a.m. and 6 p.m. on some day in the week 
prior to May 24th next. The practical working run will 
consist of a run on the public roads of not less than 
100 miles out and 100 miles home, or a total of not less than 
200 miles, over a course to be announced three days prior 
to that fixed for the run. It is impossible at present to fix 
the exact date for this run, but it will probably be arranged 
for Monday, May 3186 next. Any vehicle which does not com- 
plete the practical working run at a minimum average speed of 
five miles an hour, to include all stoppages, shall be disqualified. 
As the attainment of high speeds is not one of the objects 
sought, it has been determined that nothing in speed over ten 
miles an hour will be placed to the credit of any competitor ; 
but, subject to this condition, the competitors may go as they 
please, at any speed they think proper, running continuously 
day and night, or stopping as they think best. The following 
are the points which will be taken into consideration by the 
judges in awarding the prizes:—(a) Distance run without 
taking or receiving supplies, freedom from stoppages for repairs, 
Ko. (b) Suitability of design and excellence of workmanship, 
not only of the actuating machinery but of the carriage. 
(c) Safety. (d) Simplicity, durability, accessibility and faci- 
lities for repairs, absence of offensive smells, and of excessive 
vibration. (e) Time occupied in getting to work and ease of 
starting. (f) Speed—up to ten miles per hour—and hill 
climbing. (9) Completeness of control by and certainty and 
decision of steering and steering gear, and efficiency and dura- 
bility of brakes and brake gear. (Л) Weight of carriage and 
motor machinery and appliances. (т) First cost and—to a 
limited extent—the cost of working. (/) General efficiency. 


never more than that. 
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Oontemporary Electrical fícience.—M. Hmm MorssAN con- 
tributes three important memoirs to the November number 
of the Annales de Chemte et de Physique, which are of great 
interest to electricians. They embody the results of further 
electric furnace researches, and deal with ailicium, aluminium, 
and certain metallic carbides. Silicium, when heated with 
metals in the furnace, may behave towards them in three 
different ways ; with iron, for instance, it sometimes undergoes 
& process analogous to cementation, forming a layer of ferric 
silicide at the surface. It may also form an ordinary combi- 
nation with the metal on liquefaction, as happens in the case 
of some forms of chromium. Finally, it may, as in the case 
of silver, dissolve in the molten metal and crystallise out on 
cooling. Silica (dioxide of silioium) has been successfully 
reduced in the electric furnace. The second series of re- 
searches deals with carbides decomposable by water, such as 
that of calcium used for generating acetylene. A large num- 
ber of carbides were prepared, and their action in presence of 
water tested. Their composition was always very simple when 
prepared at high temperatures. Potassium, sodium, lithium, 
and aluminium carbides, when acted upon by cold water, 
evolved pure methane, CH, Cerium, lanthanum, yttrium, 
and thorium carbides evolved methane and acetylene. 
That of manganese, Mn, C, evolved equal quantities of 
methane and hydrogen. Uranium carbide gave out methane, 
hydrogen, and ethylene, together with some liquid hydro- 
carbons which appear to shed some light on the origin 
of petroleum. No carburet of iron was obtained. Molyb- 
denum, tungsten and chromium gave carbides which were 
not decomposed by water at ordinary temperatures. By 
the same method carborundum (silicum carbide) was obtained, 
and a new titanium carbide of extreme hardness, capable of 
cutting some kinds of diamonds. M. MoissAN's researches 
on aluminium deal chiefly with the causes of the ever-varying 
properties shown by commercial aluminium, which have hitherto 
impeded its more general adoption. Besides copper, iron and 
silicium, which are found in all the commercial specimens, 
nitrogen, carbon, and sodium occur, and the last especially may 
exert a profound influence upon the chemical and mechanical 
properties of aluminium even in small quantities. Instructions 
are given for the detection and quantitative estimation of. these 
impurities. The Atti dev Lincei, No. 8, are above the 
average in electrical interest. Prof. VILLARIT publishes a 
minute investigation of the discharging power imparted to gases 
by X-rays passing through them. The surviving hypothesis is 
that this discharging power is due to some form of ionic dis- 
sociation. It is rendered highly probable by the fact that 
the gas having been acted upon by the X-rays, may be 
conducted through a tube 10m. long, and discharge a 
conductor at the other end. DomENiIco MAzzorro 
reports on his experiments to determine the electrical refrao- 
tive index of water. His value, 9-0, is very close to that 
obtained by Drude, and agrees well with JR ~ 8:95. But, 


contrary to Drude’s discovery, who proved the existence of a 
slight amount of electric dispersion, Mazzotto finds the same 
index for all waves from 200cm. to 25cm. in length. Judging 
from the delicacy of the methods employed, we are inclined to 
back Drude. A unique interest attaches to the magnetic 
work of FoLGHERAITER, who has completed his Tuscan researches 
for the present. It will be remembered that he was trying to 
discover the magnetic dip, say, at the time of Romulus, by the 
present magnetisation «f Tuscan vases. He proved that the 
clay they are made of is magnetised in the direction of the 
earth’s magnetic force during firing, and retains that magnetisa- 
tion indefinitely after cooling. Some of these vases, notably 
the wine-jugs, o?nochoa:, could only be stood upright in the 
furnace, and might, therefore, serve as self-registering indioators 
of the magnetic dip. Now, the most curious fact brought to 
light is that the north-seeking pole of these vases has a variety 
of dips from 25deg. above to 25deg. below the horizon, but 
Hence, our author argues, the dip 
cannot have been anything like its present value (60deg. at 


Florence) at the time of the Roman kings. He isinclined to think 


that the N-seeking pole pointed a few degrees above the horizon 
in the eighth century B.c., and that the needle was (or would 
have been, had it existed) horizontal a few centuries afterwards. 


THE ELECTRICIAN, NOVEMBER 27, 1896. 


141 


ELECTROMAGNETIC THEORY.—XCIII.* 
BY OLIVER HEAVISIDE. 
(Continued from page 41.) 


In the same way we can see that the general solution of the 
partial differential equation 


44,41... "daU = U, (17) 


where the d's are any number of independent differentiators, | 


with respect to the variables z;, , . . *, may be written thus, 


LF 1.1 
U 1-25 (erre) Fer (18) 
if d stands for the product of the d's, as in (17), and the F's 
are arbitrary functions of all the variables save one; thus F, 
a function of all save x, Е, of all save z, and во on. If the 
operand È Е is simply 1, we get the fundamental solution 
& а 

U LESTIE dw (19) 
if z is the product of all the variables. But the treatment of 
418), for the derivation of other solutions, will be sufficiently 
shown in discussing the case of two variables. 

In (212), (218) we apparently generate U out of nothing. 
But nothing can really come out of nothing. And, in fact, 
the 0 is not absolute zero. It can be seen to represent an 
impulsive function. Since these are two variables, a function 
which is impulsive as regards both is B ag, where f is a 
function of v only, and g a function of w only. Now if f=aF 
and g = 8G, this impulsive function is «В(Е +G). Inspection 
of (212), (218) will show that this is the actual form assumed 
there. Similarly, in solving (17), by (4 – 1)U =0, and therefore 


dF 
"Mm = ав above in (18), 


the 0 means the impulsive function dF. 


§ 379. Coming to the consideration of the instantaneous 
electromagnetic waves U and W, there are a few specially 
simple solutions of the characteristic which should be noted. 
Suppose that U = $(u + v), then a8U =U shows that “ = ф. 


So there are just two cases, О = V, and U =V 7%, because | 


ot=U+ uw. 

Considering the first, we derive the negative wave by 
aU=W. This makes W=U. The waves are identical as 
regards V, and oppositely identical as regards C. That is, the 
actual C is zero, and the actual V is V = Ve P! ct Ve- Kt, 
This means that the uniform distribution of transverse voltage 
V, may be regarded as the sum of two electromagnetic waves 
whose electric forces are similar and whose magnetic forces 
‘are opposite. 

In a similar way the solution U - LC t gives W = —U, 
which means V =0, and C= Cee te t= C«- Rt, The uni- 
form current C, is represented by two waves, additive as 
regards magnetic force, destructive as regards electric force. 

From these we can pass to а case which is equally simple 
in expression, though far more developed in theory. Suppose 
that U = Ф(и – ir). Then aBU=U shows that ф = . As 
before, there are two independent solutions. Combining them, 
we have 

U = Ү,вір (ex/v , W=V,cos(cx/v+6), (20) 
where the constant 0 enables us to include the second solution. 
Remember that u - w=cx/v. 

Now U is a positive pure wave, and W a negative wave. 
Their translation in opposite directions at speed v will give 
the later state of things, except as regards the distortion. 
But the last is very important here. The waves are appa- 
rently stationary. This means that with the special wave- 
length in question, the distortion due to unbalanced R and K 
keeps the instantaneous waves unaltered in form and position. 
The voltage and current are 


V = V (вір + cos) (ox/v + Ө), r 
LrC = «PV, (зїп — cos) (rxv + 0). ^ (21) 


* This series of Articles is a portion of Vol. II. of Mr. Heaviside’s work 
on “Electromagnetic Theory.” All rights of reproduction are reserved. 


impressed at a certain spot. 


The larger o (and the distortion), the smaller the wave- 
length. When c is quite zero we have uniform V and O 
subsiding. | 

$380. Now take in hand the general solution (218). Let 
the operand F G be 1, then 

U-(14 : 5 86181 „© уйш ү, (99) 
5 ap . 25 
But here uw = 407(t? — z*/v3), therefore 
U =I, {o(# – 23/03) = 1,(2). (28) 

The new symbol z is introduced for clearness, because the 
quantity it stands for occurs so often. We see that the func- 
tion I,(z) is the fundamental solution, from which to develop 
others, unless we use the operator {1 — (af)—}—! directly. 

Similarly, if the operand is um, then 

ат 1 1 
U zx i- (af) = am + Bani T... 
um uml um 202 um 
“Om imt + ＋2 E cui 
And if the operand is w"/|m or 8 *, the result is got by inter- 
changing и and v, and is, therefore, 


(24) 


U - —P, . (35) 
From the above we see that 
Е и" B wp у, 
U= 2 (An B. .) P. (26) 


is a comprehensive solution, not itself perfectly general, but 


perhaps admitting of the derivation of perfectly general results. 
The manipulation of such solutions is made rather easy by 
these simple properties :— 


P) 7 Pa) = B Pal) (27) 
Feh- P,,(z) = a-™P,(2), (28) 
the truth of which may be seen by inspecting (24). 
To illustrate, let operand be e", then 
© U ( 1 1 ) 
U 1 (1 1- (ag) ыыы jue PG) 
- (14 B B+ ...)Po(2)= P, + uP; + ge , (29) 
showing variations of method. Similarly, 
e" w? 
T +a +... ) P = Po T wP, + a Pat . (80) 


$381. There are two ways in which the solution (26) 


occurs, namely, to represent the effects due to given initial 


states, and to represent the waves resulting from actions 
It is with the latter that we 
have been principally concerned, so the treatment may be 
applied to these first. 


We have 
Үе=(1+а)0, LvCet-(1-a)U, (80) 
by the definition of U and W. So 
Vet = lta 1:060, ILyOcet = oe Vert, (31) 
l-a l+a 


The last enable us to find the C wave when the V wave is 
known, generated by impressed voltage at the origin, or the V 
wave when the C wave is known. Here it is to be understood 
that the disturbances are impressed upon an empty cable. 

For example, let e be constant, and 


LoC” = el,(z), (82) 


This is а known case. What is the expression for the V 
wave? Use the first of (31) to find the answer. It is 


Vert — e(1 + 2a + 2a? + 243 +.. ӘР,(г) 


2 
= (Р, Tt 2wPi + 27 Ps " 2¹ 


E 4 P, + DO (88) 


by (27). The process is easy enough, but how make gure it is 
right, seeing that the fractional operator in¥(81) might be 
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otherwise treated? That the result satisfies the characteristic 
is obvious. But it must be correct at the limits as well. To 
test this, put z=vt, then w=0 and P,—1, so we obtain 
Ve=cee-pt, This indicates that the value of V atthe origin was 
e at the moment t =0, and nothing more. But also, put 2—0; 
then w= 3ct, and (83) gives 


Vert = «(Т,+ 91, + 91, 4... (et). (84) 


But 
e^! — (T, + 2I, + 21,4 2I, T. ) (ot) (85) 


is an identity. Therefore Vo- ee pe К.В, Now we know 
that this is the voltage impressed at the origin that does pro- 
duce the current wave (82) above. See (101), 8867. So (88) 
is correct, and is an alternative form of (115), $869. Perhaps 
(88) is the best for numerical calculation. There are tables 
of the I, functions at the end of Gray and Matthews’ work on 
Bessel functions, and the P, functions are closely related. 

We have made use of the usual principle that the charac- 
teristic must be satisfied, and also the boundary conditions, 
with this extension, that they have to be satisfied when a 
boundary is in motion. The outer boundary, x= vt, is at the 
front of the wave, and travels at speed v. But there is no 
distortion at the very front of & wave. The disturbance there 
consists merely of what has been transmitted, and is known 
in terms of the disturbance at the origin. 

The easy way in which the V solution is derived from that 
for C, as above, might lead us to overlook some other con- 


siderations. For it might go thus, 

Vert = (G ＋ 1) W, IRnCe=(B-1)W, (86) 
therefore, Үе = В ы ILO. (87) 
Now, if we make [ act by integrations, as shown by 

6 ＋1 p. 14835 _ Ж 

B-i'"i-gah-ü T 287-4 ...)P,, (88) 


we shall come to the same result (88) precisely. But in get- 
ting (88) we made a act by differentiations. That is the same 
as B integrations, we know. But if we, instead of as in (88), 
use В differentiations, we get 


2 

91. 628 T ) P. GP 2 ½ Pat .. (39) 
This is wrong, not merely because the sign is wrong, but 
because we have the factors u, u?, &c., instead of w, w?, &c. 
Now u does not vanish at the wave front on the + side, but it 
does on the — side. So (89) belongs to a problem concerning 
affairs on the left side of the origin, due to a negative voltage 
impressed there. We are not concerned with that. The 
practical note to make is that we must use а as a differentiator 
or В as an integrator, as in (88) ог (98), in order to introduce 
w" and not u^, when we are concerned with the wave sent from 
ihe origin to the right side. 

Nevertheless there is some further interest in the matter. 
Thus, given (8-1) WPD. What is W? It is clearly 
indeterminate in its expression, without further information. 
But what is the connection between the two principal solutions, 
say W, and W, got by using B integrations or 8 differentia- 


tions. Thus, 
P, B-P, /1,1 wh u 
W. eee 4-4... p. OH Е ЙЫ e 
"i (40) 
Р; u? 
1-8 [2 


(41) 


To see the difference between W, and W,, expand them. 
The result is 


W =e eo (uth +...) - on ee ; 49 
1 2 202 8 ; (2) 

and for W, we obtain the same without the first term. So 

W, - W, = eo, or, which is the same 

и? +- vp, и? + ир 
2 (3 


=P, + (ut w)P, + pee (48) 


This is an important identity. The argument of the P 
functions is 2. When z=0, we reduce this identity to the 
old one, (85). We may also write it thus 

(44) 


є = (1 Ta [+ («+ By + Pom (Tab) Po, 


where п has to receive all integral values from — O tom. 
See also (29) and (80) above, which make, combined with (48). 


pq attt 45). 
+e IA n 
In connection with (83) we may take notice the effect of 

alternating signs. Thus, given 
vé = (P, — 9wP, + 225. = 55 ) , 


— 


(46) 


to represent the V wave. It makes Vo — ee © at the origin, 
that is, Vo- ee RL is the impressed voltage. The correspond- 
ing current wave may be obtained by the second of (31), which 
makes 
LvCe*! = e(1 - 2a + 2a? +...) (1 — 2a + 2a? + ...)Po(z) 
= e(1 - 4a + 8a? — 12a? + 16 -.) PO z) 
2 
(Po- 4uP, + 809 P. - ..J(). (47) 


Also note that we are not restricted to integral values of m 
in P,, solutions. Thus, if 


e 
Ve - (Troß =I,(ct) - L. ((et) | (48). 
shows the impressed voltage Vo, then the V wave is 
i — TT 
isha © pg 6 p o ibn, cons 49) 


d — (wut (rie)! 
This is done by simply generalising (48) so as to harmonise 
with it and contain powers of w as initial factors. 


§ 382. Now pass on toa further extension. We know that 
when V, = єє, the current wave is Се =eP,(z). From this. 
deduce the current wave when Vo- e, constant. Referring to 
§ 868, equations (106), (107), we see that the operand ee there 
used has to be altered to «fe. This is the same as changing the- 
operator p/(p – с) in (107) to p/(p - p); or the same as operat- 
ing on the old solution by (р – g/ p- p). That is, when the 
impressed voltage is constant, the current wave is 


Cert L eP (2). (БО). 
р-р 
First put р in terms of а, 8. Then 
v 1 -c/p 
„ ыш, 51). 
p-p 1 - (c/2p)(a + B) ш, 


But if we expand this in rising powers of a+ 8, the result 
must be a series of P, functions with и" as well as 1" factors. 
This will not do. Besides, we found before that we should 
employ а differentiations or [8 integrations. Do so here, 


therefore, substituting а! for В in (51). We then get 
P-S ai +—2lejo a 59). 
p-p I- (Bpajs - a) ve 
(-H Pa(Pa-a) .), (86). 
р CT g g J 
that is, a series in rising powers of (2pa/c d). The result 


must now be a proper w™P,, series, namely, if c=2p/o for 
brevity, 
2 8 
Cet ер (1-24 P +e” Р, cU 
€ € oe p cw ] с 2 2 в 
3 4 5 
i кыш ын 


u 


. P. 80 v poss s } 
ui 4 v Births 6 те . (54) 

Though complicated, the law is obvious, since the coeffi- 
cients follow the rule of (c – а)" There is only one thing 
needed now, to verify that it is correct at the origin. This. 
we can do by comparison with (77), (76), § 864, where the 
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value of C at the origin is expressed in a special form. Put 
x=0 in (54). Then 


CPt - eI, + e(1 - etl + cL, - I, 8I, - 2cl, +1, 
p 
tcI, - Зс, ＋ 3cI,-I,+...}, (55) 


the argument of the I functions being ot. In (54) it is 2. If 
now we write out the first few terms of the I functions, we 
shall obtain the previous result (77), (76), exactly. Therefore 
(64) is correct. 

Continuing the above, find the V wave due to steady V, at 
the origin, by deriving it from the case Vie =e. In the 
latter case we have the solution (83) above. Operate on it by 
the operator (52) expanded as in (58). "The result is 

Vet Pv „1+ар 
р-р l-a 4 
= e(1 + 2a + до? + 20 4- . ) P, 


+(1 00 {а + 20 + 20 + 2a* +... + c(a* + 2a? + 2a* +...) 
p 


— (a? + 2a‘ + 2a* + . J + C (a? + 2a‘ + 20° +...) 
— 20 (a! + 2a5 +...) + (a + 20 .. . ) - ...JP,. (56) 


Arrange in powers of a, and then turn to w"P,, functions 
We get 


; 2p (= ** ( - 30) w’ 
Vern {+ uP, +2 2 1) 7.2% -* 57. 
i B (57) 


Mis is the complete wave. To verify, at .c = 0 it makes 


9 2 
Vete dr et 20% - 1), + Hen. (58) 


Here У, = e, во we have an expansion of e in I functions. It 
is an identity. 

Furthermore, in the light of the preceding, this is the 
process whereby the complete V wave can be developed when 
V, is given as any function of the time. Expand V,¢ in the 
form Z A, I. (ot). Then 

Vete X ATP (59) 
n 
is the required result. The process of expansion in the Bessel 
«eries is merely the equation of coefficients of powers of ct, 
and can be done specially in special cases. But it will be 
more satisfactory now to give the general formula. 


(To be continued.) 


ZHE 'ELECTROLYSIS OF SODIUM AND POTASSIUM 
GHLORIDES. 


A rather rash individual has recently called down upon 
himself the wrath of Dr. Lunge, the head of the Technological 
Chemistry Department of the famous Zurich Polytechnic 
School, by declaring that France and Germany have lagged 
behind England in applying electricity to the manufacture of 
soda and bleach on a commercial scale. It is, we are afraid, 
only too obvious to those who know the facts, that this 
individual’s zeal for English supremacy in this newly- 
developed industry outran his discretion. In this country, as 
yet, the manufacture of caustic soda and chlorine hy electro- 
lytic methods has hardly begun ; and though one works, namely 
that of the Electro-Chemical Company, who operate the 
patents of Richardson and Holland, has been in activity over 
twelve months, there have been so many breakdowns with their 
machinery, that little electrolytic soda or bleach has been put on 
the market. However, the coming year will witness, it is hoped, 
commencement of manufacture at the Weston Point works of 
the Castner-Kellner Company, which are being planned upon 
a scale capable of producing caustic alkalies and chlorine in 
much larger quantities than any existing Continental works. 
Meanwhile it may be advisable to devote a small space to an 
account of what has already been achieved abroad.* 


Fee Dr. Lunge's article in Zeitschrift für Ang. Chemie, 1896, р. 517. 


To begin with, it is noteworthy that whilst here in England 
the electrolysis of sodium chloride for production of caustic 
soda and chlorine has been the aim of all inventors and 
patentees in this branch of applied science, abroad it has 
been the potassium salt which has attracted most attention. 
Thus it happens that the French have practically а monopoly 
of the manufacture of chlorate of potash by electrolytic 
methods, and the Germans a similar monopoly of the caustic 
potash manufacture. The causes of these variations in the 
article produced are to be found in the commercial aspect of 
the question. Caustic potash has only a limited field of con- 
sumption ; the greater part of the production is taken by Ше: 
chemical and drug dealers for distribution to the laboratories 
of the four corners of the globe, and a proportion of the 
remainder is used for the production of other potash salts. 
Germany has obtained practically a monopoly of this manu- 
facture of fine chemicals for laboratory use ; and hence it is 
natural that caustic potash, rather than caustic soda, should be 
the first thought of those who were planning these electrolytic 
plants in Germany. It is not quite so clear why the French 
should have devoted their energies in this direction, to the pro- 
duction of chlorate of potash. This chemical is chiefly used 
for matches, and no doubt it commands on both sides of the 
Rhine a ready market, and one which railway and shipping 
freights prohibit to the English manufacturer. 

As regards the manufacture of chlorate of potash from 
potassium chloride by electrolysis, Dr. Lunge gives the follow- 
ing information. In 1889 he had the opportunity of inspecting 
the works of Messrs. Gall and Montlaur at Villers-sur- Hermes. 
These he found to be well planned and working satisfactorily. 
In 1891 a large plant using the same process of manufacture 
was started at Vallerbes in Switzerland. Its capacity has 
since that date been doubled, and it is now using 8,000 n.r. 
for the production of potassium chlorate. A third works, under 
the same Company, is now building at St. Jean-de-Maurienne, 
in Savoy. 

Turning now our attention to Germany, and the manufao- 
ture of caustic potash, we find that so long ago as 1884, three 
German chemical firms united in carrying on experimental 
work in the production of caustic alkalies by the electrolysis 
of salt solutions. These experiments suffered many hin- 
drances, but they finally resulted in a plant equipped with 
200 н.р, being built in 1889 at Frankfort-on-the-Maine. 

This plant commenced work in 1890, and with such success 
that in 1892 it was doubled in size. Dr. Lunge visited it in 
that year, and convinced himself of its success by inspeeting 
the plant and the books. A limited liability company was 
now formed to float other similar works in Germany and 
abroad; and under the auspices of this Company, known as 
„PD. Chem. Fabrik Elektron A. Gesellschaft, three works 
have been planned in Germany, end two abroad. The first of 


‚| these was built at Bitterfeld, in Saxony; it commenced work in 


1894, and was doubled in sise in 1895. The Pioneer works at 
Frankfort has entered into an arrangement with all the stibsi- 
diary works for the sale of their products, apparently with a 
view to keeping up the prices. One cannot doubt therefore, after 
perusal of these remarks by Dr. Lunge upon the industrial 
development of electrolytic methods abroad, that France and 
Germany have been first in the field, and that whilst here in 
England we have been experimenting on a small scale, and, as 
Mr. James Swinburne says, every inventor has been christen- 
ing with his name some remarkable and wonderful cell, abroad 
they have for once been much more practical, and, without any 
remarkable cells, have produced working results. 

Turning now to the prospects of the three processes which 
will shortly be at work in this country—‘ the Richardson and 
Holland," the Custner- Kellner,” and the Hargreaves- Bird ” 
—it must be remarked that the manufacture of caustic soda 
by electrolysis cannot theoretically yield so great a profit as the 
manufacture of caustic potash. This is partly due to the 
relation between the atomic weight of sodium and potassium. 
These are in the ratio of 28:39 or 1: 1:7, and hence the 
same number of coulombs causes the separation of 1:7 
times more potassium at the cathode than it could 
separate if sodium chloride were the electrolyte, and 
sodium were deposited and transformed into sodium hydrate. 
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This gives the electrolytic process of potash manufacture an 
advantage over the old method, which the electrolytic soda 
process will not enjoy. But, apart from this, the figures given 
by the inventors of the various processes still leave sufficient 
margin of profit to make these ventures a success if the 
experimental results are borne out by the commercial working 
of the processes. For this we shall not now have long to 
wait, in the case of the largest and most powerfully supported 
company—namely, the Castner-Kellner Company ; and it is 
to be hoped, for the sake of both the shareholders and the 
workers generally in the chemical trade, that the expectations 
of its promoters may be fully realised, and that it may do 
something to revive the drooping fortunes of the once flourish- 
ing English alkali industry. 


THE ANACONDA ELECTROLYTIC COPPER 


REFINERY.* 


This refinery, which was constructed by Mr. Hermann Thofehrn, 
was built in the most improved style, and is undoubtedly the best 
now in operation. It is built in two parts, separated by a free 
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Fic. 1.—Engines and Dynamos at 


space of 100ft., for security in case of fire. The buildings cover a 
space of about 14,100 sq. yards, and have wooden framing covered 
with corrugated iron. In connection with the refinery is the boiler- 
house, at about 200ft. distance, and the silver mill, at about 300ft. 
distance. These buildings, as well as the dynamo-room which 
adjoins the refinery, are entirely covered with corrugated iron. A 
large number of fire hydrants are distributed through the building, 
each one having hose and nozzle attached to it. Special watchmen 
cconstantly keep all fire protection in good working order. The 
‘buildings are described below in detail. 
THe Power PLANT. 

A. Boiler-House. —The old boiler-house, which is now replaced 
by the new one, contains eight sets of two, each of common tubular 
boilers, having altogether a capacity of 36,0001b. of water evaporated 
sper hour. Each set of boilers is provided with an individual stack 
of sheet-iron, and all are connected together by a steam pipe and a 
double feed-water line. These connections are made in such a way 
that any of the boilers can be connected or separated at will from 
and with the rest of the boilers. The grates of these boilers are of 


* We are indebted for the blocks illustrating this article, as well as for 
‘the article itself, to the Engineering and Mining Journal of New York. 


& common type, designed to burn equally wood or coal. An ash- 
hoist takes the ashes out of the room and dumps them upon a rail- 
road car in front of the building. The supply of fuel is taken from 
the railroad track in front of the building, and conveyed on a 20in. 
spur track directly in front of the boilers. The feed-water is handled 
by two Knowles pumps, each able to enaure the total service. The 
water is taken from the hot well of the condenser, and by means of 
the pumps is delivered to the boilers after passing through a Berry- 
man heater, acquiring on its way a temperature of about 170°F. 
The Berryman heater receives the steam from the engines before it 
passes through the acid-heaters in the refinery on its way to the 
condenser. Ample facilities are provided to supply the water from 
the hot well, from the lower flume and from the upper flume. Any 
change of supply from any of the three sources can be made in & 
moment's notice. The service of the boiler-house is ensured by 
two firemen, two helpers and two fuel passers on each shift—alto- 
gether 12 men, under the supervision of the mechanic and the fore- 
man of the refinery. All of the boilers, pumps, fittings and other 
implements are in first-class condition. 


B. The New Boiler-House.—The construction of the new boiler- 
house was made necessary by the extension of the refining plant, 
which doubles its capacity. This plant being of some importance, 
has been designed to obtain the highest possible economy and effi- 
ciency. It contains three sets of two boilers, each of the Heine 
pattern, having altogether an evaporating capacity of 62, 200lb. of 
water per hour. Another set of two boilers of the same capacity is 


the Anaconda Electrolytic Refinery. 


in course of erection, and will serve asa reserve. All the boilers 
are connected together by a large iron flue, which carries the smoke 
and gases to a feed-water heater of the Green pattern, from which 
they are carried off by a brick stack 140ft. high. The steam and 
feed-water lines are common to all the boilers, and the connections 
are so made as to connect or disconnect any one of the boilers. 
The grates of these boilers were of the Brightmau type, are auto- 
matic feeders and shakers, and are designed to burn slag or nut 
coal. The Brightman stokers proved to be a failure with the coal 
that is usually handled in Anaconda, and were later taken out and 
replaced by horizontal hand-shaking grates of a pattern adapted to 
the Anaconda coal. Each one of the grate-bars swings on its own 
axis. These grates also have not proved satisfactory for the burn- 
ing of Belt coal containing up to 20 per cent. ash, and have been 
finally replaced by underfed stokers of the American Stoker Com- 
pany make, which have been very successful so far. The ash is 
conveyed to an elevator by means of a sluice and water, and is 
finally dumped on the prairie adjoining the boiler-house. The 
supply of fuel is taken from a railroad track in front of the boiler- 
house. From the cars the coal is dumped into large bins, and 
from there a bucket elevator dumps it into the supply bins hanging 
in front of the boilers. From these bins the coal sinks to the 
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grate-hoppers, and is then taken by the grates automatically, the 
operation being continuous. The feed-water is handled by two 
large Knowles pumps, each of sufficient capacity to ensure the 
entire supply of the boilers. The water is taken from the hot well 
of the ДНА and is delivered by the pumps through the Green 
heater to the boilers, acquiring on its way a temperature of about 
200°F. The service of this boiler-house is attended to by 12 men, 
who are distributed as in the old boiler-house, thus obtaining 
twice the amount of work with the same amount of labour. 

C. The Power-House and Dynamo-Room.—The power-house, 
Fig. 1, contains one double engine of about 800 н.р., one Westing- 
house compound engine of 400 H. P., and two triple-expansion engines 
of 900 н.р. each. The two last-named engines are directly coupled to 
two dynamos each. This makes a total of about 3,000 н.р. in all, 
including the reserve. The first-named engine is of the Corliss 
type, and runs the dynamos of the old section of the refinery at 
present by means of belting and shafting. To supply the refinery 
with the required current for the electrolytic work there are two 
Westinghouse generators of 220 kilowatts each, belt driven ; one 
Westinghouse generator of 270 kilowatts, belt-driven, while further 
on there are four Westinghouse generators of 270 kilowatts each, 
directly connected to the triple-expansion steam engines. This 
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in all, 51,060lb. of water evaporated in the boilers, against 62, 200lb., 
the maximum capacity of the boiler plant excluding the reserve 
boilers. This amount of power corresponds to a maximum pro- 
duction of 150 tons of electrolytic copper per 24 hours, or to about 
174 н.р. per ton produced. This includes the lifting, the trans- 
porting and handling of the copper, which is done by electrie 
appliances, the manufacture of the cathodes, heat and light, &o., 
together with the operation of the silver mill. As labour here is 
more expensive than power, all work which can possibly be done 
by machinery is devised that way. 

D. The Refinery Tank-House.—The two parts of the refinery, 
Figs. 2 and 3, are built of wood, covered with iron as stated. Each 
building covers a space of about 6,500 sq. yards, and contains 600 
electrolytic tanks. Each tank is 2°50ш. long, 1:50. wide and Im. 
deep. ese tanks are built on the self-insulating plan, the air 
having access to all parts. A wooden framework in the shape of a 
regular girder is covered on the inside with common planks, and is 
cut up into compartments by partitions of the same material, 10 of 
which form a row. Each row of 10 tanks is set on its own founda- 
tion, entirely separated from the others and from the working 
floor. A large air space is between each compartment, forming a 
tank between the working floor and the rows, and all parts of the 
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Fie. 2.—The Anaconda Electrolytic Refinery. 


makes altogether 1,790 kilowatts, corresponding to 2,942 n.r. 
Out of this total one generator, together with the small steam 
engine, form the reserve, being a complete unit of 220 kilowatts, 

ual to 315 f.. This reserve unit can be switched over to any 
of six circuits in case of an accident or repairs of any of six gene- 
rators. The switching of the leads of these generators is controlled 
by a central switchboard, from which all but two of the conduc.ors 
are supplied. The boiler capacity is now 62,200lbs. of water 
evaporated per hour. Of this amount the two triple-expansion 
engines, while producing at the normal rate 1,080 kilowatts, or 
what is equal to it, 1,544 H. P., consume at the rate of 151Ь. per 
horse-power per hour, 23, 160lb. The double Corliss engine, while 
producing in the normal run 490 kilowatts, equal to 700 н.р. plus 
belting loss, &c., together 750 H.P., consumes, at the rate of 30lb. 
of water per horse-power, 22, 500lb. per hour. 

Besides the generators for electrolytic work there are two dynamos 
for light and power, one of which is in reserve. On this about 
50 H. P., equal to 1, 500lb. of steam, are spent. Then there is а 
30 H.P. air compresser which runs the acid pumps, and requires 
about 900lb. of steam. The condensers for the Corliss and for the 
triple-expansion machines take another 1, 500lb. of steam per hour. 
All this machinery consumes 49, 560lb., plus about 1,500 for heating; 


tanks, at the side as well as below, are of easy access for the air 
and for the men. Each joint in the wood work from top of the 
tanks to the bottom of the foundation is insulated by soaking with 
insulating material before being put together. The inside of the 
tanks is lined with lead, and proper protection is provided to pre- 
serve it against waste from the copper plates (anodes). On the 
sides of the tanks the conductors are placed for the electric current, 
serving at the same time as a support for the electrodes. The 
bars are of solid copper and are bent in the middle, each reaching 
over two tanks, being positive on one and negative on the other 
tank. By means of this bend in the bars all screw connections are 
avoided between the tanks, leaving only the connections between 
the different rows to be fixed in the usual way. This effects an 
important saving of labour and power, as it is very difficult to 
maintain good joints for so heavy a current in an atmosphere 
charged with acid, steam or moisture. To support the electrodes 
flat iron bars are laid across the tanks, resting on the conductors. 
Copper hooks sustain the plates in the liquid, and are hooked on 
these bars. Ten tanks built together make a row. Төп rows 
make a set of 100 tanks, and two sets make a system of 200. Each 
system fills a hall, and each hall is provided with a complete outfit 
of machinery, tools and appliances, making it entirely independent 


146 


THE ELECTRICIAN, NOVEMBER 27, 1896. 


of the other halls ; in fact, forming a complete plant by itself. As 
‘the composition of the crude copper changes in regard to its im- 
purities, and as the electrolyte has to be modified according to the 
amount of such impurities, it is absolutely necessary to be able to 
separate each system from the others. There are six systems of 
like capacity of 200 tanks, each being able to turn out about 35 tons 
of electrolytic copper per 24 hours as a maximum. All the tanks 
of each system are connected in series for the passage of the elec- 
tric current produced by one generator. Each row of 10 tanks has 
its individual supply tank for the circulation of the liquid. The 
circulation is established by having the rows built on an inclined 
plane. The liquid runs by gravity from one tank to the next until 
it reaches the last one, from which it falls to the collector. The 
collector conveys the liquid to the acid pumps, working by air 
pressure, which deliver it anew to the distributor and from there 
to the small supply tanks to begin the same course over again. 
The three first systems are provided with overhead trolleys, one 
above each double row, and by means of these the tanks are loaded 
with copper and also unloaded after it is refined. The full charge 
of a tank, weighing about four tons of copper, is loaded up and 
unloaded in one operation. In the three new systems each hall 
has one single electric crane spanning the whole width of the hall. 
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therein, placing at the same time all the plates in the proper 
position. In the meantime another crew has prepared on a second 
rack one load of cathodes, hooked on the supporting bars, and 
ready for use. These the crane takes up and brings them. like the 
anodes, right on to the place where they belong. After this the liquid 
is turned on, and as soon as the tank is filled the electric current is 
started again, and the refining work begins. Here it is to be 
observed that the liquid and the electric current are stopped only 
in the tanks which are under way of being reloaded, and only for 
the strictly needed time for this operation. This time, which 
inoludes unloading, cleaning and reloading, bringing of fresh 
material, its preparation, &c., hardly exceeds one hour for each 
tank. The unloading of the tanks goes on in about the same 
manner as the loading. The electric current and the liquid are 
stopped in this tank. The crane takes out at once the full charge 
of cathodes, which during the time of the refining received the fine 
copper of the anodes, and brings this charge down on a small 20in. 
gauge car which, pulled by a motor, conveys it to a railroad car. 
After this the remnants of the anodes are handled in the same way. 
The tank is washed to take out the refining slimes, and is then 
ready to be loaded up again. The crude material upon which the 
refinery works is blister copper, containing 98 per cent. copper on 
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Ето. 5.— The Anaconda Electrolytic Refinery. 


These cranes are also designed to charge at once a full tank load. 
The reason why the first three systems have not been provided 
with electric cranes is that the old bulldings were not suitable for 
their establishment, and the time given for the construction of the 
plant was too short to make the modifications of the buildings and 
to await the construction of the cranes. On the working floor of 
all the halls runs an electric road of 20in. gauge, by means of which 
all material is conveyed from the railr in the buildings to the 
tanks, the scales, &., and back. The locomotives are of Mr. 
Thofehrn’s design, and were built by the General Electric Com- 
pany. Underneath the tanks runs another 20in. road, which 
communicates with the silver mill, and is used to convey nothing 
but the refinery slimes, which contain, besides the impurities of the 
crude copper, the gold and silver in large amount. 


OPERATION OF THE REFINERY. 


The work which is going on in the refinery, so far as the mechanical 
part is concerned, is extremely simple. The men take the anodes 
from the railroad cars, transport them by the tank-load over the 
scales and place them on a rack. Here the supporting bars and 
hooks are laid over the anodes, the crane is brought along, picks up 
the charge, conveys it to the tank it belongs to and lets it down 


the average, and the balance in arsenic, antimony, iron, lead, 
tellurium, selenium, besides about 11002. of silver and 40z. of gold 
to the ton. 

The large number of tanks and the high cost price of labour at 
Anaconda necessitated a special means of control in this direction. 
This has been obtained by an automatic device, looking very much 
like a regular double commutator of a dynamo, to which all tanks 
are connected by series of five tanks each. A yoke carrying two 
brushes slides over the different sections of these commutators, 
making one complete turn in an hour, and these brushes bring into 
contact the terminals of each series of five tanks to register the 
voltmeters. In this way all the tanks are controlled once an hour, 
and the readings registered on paper automatically. This enables 
the man in charge to see at a glance the condition of all the tanks 
in the refinery. He can see at once if any trouble is in any one of 
the tanks, of what nature the trouble is, when it started and how 
it developed. He is able then to point out to the foreman the 
tank in question, and this instrument keeps on recording when the 
man started to correct the trouble, how much time it took him to 
do it, and also how completely the work was done. 


Copper.—The Anaconda Copper Mining Company’s refinery has 
been running in full since January 1st of this year, and is turning 
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-put between 100 and 120 tons of copper daily according to the out- 
ut of the mines. The balance of the Company's product, from 80 
© 100 tons, is refined in Baltimore. The total daily uction of 
the Anaconda Company is about 200 tons of copper. e refinery 
is built in such a way that in case of an emergency it can easily 
handle the total product of 200 tons daily with the use of additional 
dynamos only. In referring to the cost price of refined copper in 
Anaeonda we have to consider the high price of labour, which 
amounts to nearly $3 on an average per day per man. The cost of 
fuel во far has been $5.50 per ton, but this expense will be reduced 
to $2 per ton when Belt coal is used by means of underfed stokers. 
Sulphuric acid costs 2:4c. per pound in Anaconda, while the other 
supplies cost accordingly. We can say generally that all expenses 
in Anaconda are more than twice those at Eastern industrial 
centres. The refining work at Anaconda costs no less than $14 per 
ton of copper produced, including the saving of gold and silver con- 
tained in the anodes. 

The total number of men employed in the Anaconda Copper 
Mining Company's plant is 120, inclusive of foreman, assayers, and 
clerks. The saving of labour in the refinery is best illustrated by 
the difference between the old building and the new one. We make 
this distinction because the old building already existed and a plant 
had to be adapted to it. It was, however, too weak toallow of the 
installation of all the modern improvements and conveniences 
which Mr. Thofehrn has sinoe employed in the erection of re- 
fineries. The new building was constructed on the advice of Mr. 
Thofehrn, and was built according to his designs. Both the old 
and the new structure turn out the same amount of product ; that 
is to say, about 50 tons each day in actual practice, although the 
buildings have a capacity to double the product by increasing the 
electric current. the number of men employed in the old building 
is 50, while there are but 25 in the new structure. The average 
quality of copper produced in these plants is : Conductivity, 98 per 
-cent., Matthieson standard; tensile strength, 64,000lbs. to 65,0001 
per square inch ; number of twists in 6in. of No. 12 wire, 80 ; elon- 

tion, 1] per cent. All these measurements were taken on hard 

rawn wire. 

KEpuration of the Electrolyte.—' The anodes are delivered to the 
refinery containing as aforesaid about 2 per cent. impurities, 
which, during the process of refining, go partly into the liquid and 

y into the slimes. "The impurities which go into the electro- 
qe are partially taken out on each turn of the electrolyte through 

ө A certain amount of impurities is allowed to stay in 
the liquid, however, while the epuration process is regulated so as 
to limit the accumulation of these impurities only. The epuration 
process used at Anaconda is extremely simple, requires little atten- 
tion, and necessitates the use of air and cheap chemicals only. 
This method is preferable to the voluminous and bulky old process 
of crystallising which is used almost in all Eastern refineries for the 
epuration of the electrolyte. 

Silver and Gold.—The Anaconda Copper Mining Company's re- 
finery produces about 350,000 oz. of silver, and about 1,500 oz. of 
£old per month. This produot is delivered to the market in fine 
bullion. The silver is 0:999 fine, and the gold 0:950 fine. The 
bullion is reduced at a very low expense, the cost being almost 
nominal. The process for the refining of slimes is as follows: The 
silver mud (this name is given the slimes) is sent from the refinery 
in lead-lined tank-cars to the silver mill. Arriving there, it is 
hoisted up to the screens, where it is washed with water, and all 
chips of copper, &c., are taken out. "The clean silver mud is then 
run out into boiling tanks, where it is freed from ite copper contents 
by boiling with acid and steam. From this first set of boiling tanks 
the silver mud is over a filter, on which it is thoroughly 
washed with water. It is then put into the second set of boiling 
tanks, from which the other impurities, notably arsenic and anti- 
«попу, are taken out. From here the silver mud is again placed on 
filters, thoroughly washed with water and dried on large cast-iron 
pens. А consequent melting in the reverberatory furnace reduces 
thesilver mud to ingots ready for the ing kettles. The silver 
mud when it goes into the first melting furnace contains only a 
small amount of impurities. The operation of the furnace consists 
in a mere melting of the slimes which is carried on as rapidly as a 
wood fire will permit without refining the same. The is 
charged with about two tons of the dried silver mud at a time, and 
after this is melted it is tapped into monlds which move on a.small 
trainin front of the furnace. This method is similar to that em- 
slowed at Thofehrn’s European refineries for the casting of anodes. 

e ingots are placed in the parting kettles, where they are boiled 
with рш acid and the silver dissolved, making sulphate of 
silver, which later on is diluted with water and precipitated by 
copper plates, thus obtaining pure cement silver. This is tho- 
roughly washed and dried, and then melted again into ingots by 

charges of two tons each. The ingots are now ready for 
the market, and weigh about 1,200 oz. apiece. They are assayed, 
stamped, numbered, weighed and shipped as fine bullion of 0°999 
Gne. Most of this bullion goes directly to England. The gold is 
allowed to accumulate in the parting kettles for a month, when it is 


taken out, washed and dried and melted in a crucible together with 
convenient fluxing material to produce ingots, which are assay ed, 
stamped, weighed and shipped as before. 


Thofehrn's New Refining Process.—The density of current gene- 
rally employed in Thofehrn’s refineries for the production of 
cathodes is about 10 to 20 amperes to the square foot. The product 
is melted in order to produce ingots or wire bars, according to the 
demand of the customers. During the process of melting, a certain 
amount of cuprous oxide cannot be prevented from entering into 
the copper, which decreases forcibly the quality of the copper. The 
melting costs about $4 per ton. The inconvenience met with at 
these refineries is, that copper is produced with a low density of 
current, requiring a large stock of the metal on hand. The melting 
decreases the quality of the copper, and at the same time the 
expense attached to it. For more than six years Mr. Thofehrn. has 
been experimenting for a process which will avoid this incon- 
venience, in competition with Elmore and others. All known 
devices and apparatus have been tried in order to ascertaim their 
advantages and disadvantages. In building up this process, Mr. 
Thofehrn has made it his aim to avoid, as far as possible, all those 
details that have proved unsatisfactory. He finally sucoeeded in 
devising a process which joins the utmost simplicity with rapid 
work and good quality of product, being at the same time 
economical. The process operates as follows:—A hollow cylinder 
about 8ft. long and 3ft. in diameter is immersed in the electrolyte, 
and forms the cathode on which is taken the precipitate of copper, 
with a density of 50 amperes up to 100 amperes per square foot. 
The anodes in Mr. Thofehrn’s tanks are common converter pigs, 
ingots, shot or scrap, or whatever is at the disposal of the refiner, 
and white metal containing 75 to 80 per cent. copper, have all 
been used satisfactorily. It is an advantage that this copper in its 
crude market shape can be used without transforming it previously 
by melting into plates for anodes, and it is a saving or about $3 
per ton. The cylinder which is used as a cathode revolves in а 
tank at slow speed, and the copper that precipitates upon it isin the 
shape of extremely fine crystals, assuming the form of octagonal. 
needles or hairs, which can only be seen through a powerful micro- 
scope. In order to produce a good and dense deposit of copper 
these microscopic needles or hairs must be interwoven, felted and 
compressed. "This is attained by the action of numerous small jets 
of electrolyte directed under pose against the revolving cylinder. 
While, apparently, to the naked eye no action whatever seems to 
follow from the jets, the final result is remarkable. The copper 
deposited is, to the full extent of its thickness, thoroughly dense; 
even after continuous annealing and hammering no foliation what- 
ever can be obtained. The foliation is one of the main drawbacks 
of the Elmore process, rendering its use for the manufacture of 
tubes, &c., unsafe. The [method of directing a stream of fresh 
electrolyte on the surface of the cathode has another advantage. 
The whole cylinder is surrounded by the fresh liquid coming from 
the epuration tanks ; and no matter how impure the anodes are, and 
how e the amount of impurities in the liquid, the cathodes are 
fully surrounded by clean electrolyte only. The course of the 
liquid is as follows: From the epuration tanks it is directed against 
the cathode surrounding it with a layer of about lin. thickness. It 
goes from there to the anodes and then to the collecting tanks pre- 
vious to its return to the epuration tanks. As the density of 
current employed is very high and in consequence the process very 
active, & special method for the epuration had to be devised. This 
was done, and the one now being employed fills its duties very 
well The method of working i almost purely automatic. After 
lin. thickness of copper is deposited upon the cathode, the precipi- 
tate is taken off by opening the cylinder by means of a small 
hydraulic jack, especialiy devised for this purpose. The plates of 
the deposit on the cylinder are not continuous. А small seam 
is left in the cylinder for the attachment of the hydraulic 
jack. After opening the plates sufficiently to slide out the 
cylinder, the latter is placed on a cast-iron bedplate held on 
one side. A heavy roller is inserted and pulled forward by a 
hydraulic ram, thus transforming the plate into a flat shoet, having 
dimensions according to the size of the cylinder used. The plates 
so produced are ready to go to the rolling mill without previous 
melting or annealing. In case wire bars are to be produced a full 
cylinder of copper is deposited on the cathode. This cylinder, after 
obtaining sufficient thickness, generally lin., is taken off the man- 
dril, placed оп a lathe, and cut by means of a circular saw into a 
strip having a width conforming to the demand. As the cylinders are 
about 8ft. in length and about tt in diameter, the length and weight 
of these strips are considerable. Generally, the strips produced 
are lin. square in section, and, after passing through a roughing 
die, which cuts away the s angles, the ре are directly 
brought to the regular draw-benches, and can then be drawn down 
to any desired size without annealing. The quality of the copper 
produced in this way is higher than that produced in the usual 
way by melting, &c. The conductivity is generally 100 per cent., 


Matthieson standard. The tensile strength is about 75,000lb., ; 


elongation about 2 per cent. ; number of twists in 6in. of No. 12 
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wire about 100. All tests were made on hard-drawn wire. The 
.expense of refining copper by this process is estimated to be about 
$16 per ton, including all the processes of transforming the crude 
copper into the finished product, ready for the rolling mill and for 
the wire drawing mill. 


THE TELEPHONE TRUNK LINE SYSTEM IN GREAT 
BRITAIN.* 


BY J. GAVEY. 
( Concluded from page 124.) . 


In designing the apparatus n for working the Depart- 
ment's trunk circuits in accordance with the foregoing principles, 
innumerable matters of detail had necessarily to consi А 
мосы the more important being the following :— 

1. The capacity of the separate sections of a trunk switeh, and 
the provision for growth and extension at each office. 

2. The working capacity of the operators—i.e., the number of 
trunk circuits each could manipulate satisfactorily and without 
delay during the busiest periods of a working day. 


3. The signalling and calling arrangements both for trunk and 
junction circuits. 
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4. Facilities for through trunking—i.e., connecting two or more 
trunk circuits at intermediate offices to provide eommunication 
between towns not directly connected. 

5. General details of switch and transfer on through trunking 
sections. 

1. Capacity of Sections.—In dealing with this branch of the sub- 
ject, requirements of very wide diversity had to be provided for, 
ranging from cases of offices with a single trunk circuit only to 
those with 200 or more circuits. Again, the growth of the system, 
which in certain localities will unquestionably be rapid, had to be 
considered, and it was obviously desirable to adopt arrangements 
of such a character that even in the case of abnormal increase there 
would,be no necessity for any material modification of the appa- 
ratus already joined up. To meet these requirements it was deter- 
mined to adopt as a unit & section complete in itself, containing all 
the necessary jacks, cords, indicators, keys, &c., for a certain num- 
ber of trunks, and to provide as many of these sections as were 
needed at each office. h such section is of such a size as to provide 
space and work for one operator in busy times, although in slack 
periods the whole of the apparatus on three sections is within the 
reach of, and can be worked by, a single individual. Thus, an 
office with one or two trunk circuits is fitted with one section; and, 
briefly, as many sections as are necessary to provide for the exist- 
ing number of trunks and for a reasonable growth are fitted up to 


* Paper read before the Institution of Electrical Engineers, November 12th. 
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start with. Subsequent growth is met by the addition of the 
requisite number of sections without serious modifications of the 
existing ones; a mere redistribution of the position of the circuits: 
to facilitate the traffic, together with the undermentioned slight 
alterationa in the case of minor offices, being all that is necessary. 

Although switch sections of uniform size and pattern have bee 
adopted, the requirements at the smaller offices are, of course, not 
exactly of the same character as at the larger ones; therefore three 

have been provided, respectively known aa A," B and 
“О” sections. 

Small offices with less than three trunks are provided with an 
‘CA ” gection ; offices with from three to 10 trunks are fitted with 
“B” sections; offices with more than 10 trunks with C 
sections. | 

These sections differ only in the minor details of the arrangement 
of junction circuits, the presence or absence of transfer circuits, 
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referred to later on, and other small points. The principle of 
working is the same throughout, and, if the ultimate growth of the 
system at an office renders it desirable to substitute a ‘‘ B " for an 
“A,” or a '*O" for a В” section, the removal of the existi 
section is not necessary ; but the conversion can be readily effec 

in situ by withdrawing certain movable ebonite slip holders fitted 
with one class of apparatus and substituting others. 

2. The number of trunk circuits on each section is practicall 
determined by the manipulating capacity of an average crunk 
operator. If the latter be unduly burdened with work, delays 
arise in establishing communication, the idle periods on each trunk 
during busy hours become serious, more circuits are necessary for 
the transaction of business than would otherwise be required, and, 
as а CO uence, there is a waste of capital and of maintenance 
charges. the other hand, if the trunks are over-staffed, loss 
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arises in clerical wages. 
item of the two, more especially when long and costly trunk 
circuits are in question. - 

As the result of the general experience of telephonic working in 
this country, and after careful consideration of the whole question, 
it was concluded that, asan average, a fairly skilled operator should 
work five trunk circuits with facility and without delay. Aocord- 
ingly the unit section was designed to accommodate this number. 

3. фы dc.—In the very earliest days of telephone 
exchange working Mr. Preece introduced an automatic system of 


signalling, which was so designed that the mere act of removing a 
telephone from its support announced a call by the dropping of a 


Fio. 13. 


shutter in the exchange, whilst the restoration of the telephone to 
its normal position caused a current to be sent to the exchange 
which indicated, by a visible signal, the completion of the conversa- 
tion, and the necessity for withdrawing the connecting pegs and 
restoring the shutter. This system became general in all Post 
Office exchanges, both on local and, in a modified form, on trunk 
circuits. 

In ordinary methods of open-circuit trunk working the switch 
operator first inserts a peg in the trunk jack, tben rings up her 
correspondent by means of a separate key or press button. The 
reverse operations are repeated at the close of the transactions, 


PO. TELEPHONE SYSTEM. 
(Switch Sections AGB) 


The latter is, perhaps, the less serious | and if several trunks are connected at intermediate points there 


operations have to be repeated on each trunk. 

With an automatic system of signalling the insertion of the peg 
indicates a call.at the distant office, and its withdrawal indicates 
the close of the transaction. These signals are automatically 
repeated through any number of independent trunks which for the 
time being may be joined up to form one circuit. 

The conventional signals which have been adopted by the depart- 
ment are the following :— 


Indicator needle to the right ............ Line disengaged. 
19 “э T! left auos sie a I VU ug Calling. 
» i vertical .................. Line engaged. 


The line indicator is a combination of a polar- 
ised relay, the electromagnets of which 'are 
placed horizontally, with an indicator needle in 
front of the poles. 

Normally, when the switch is fully manned, 
the traffic is regulated by the movements of the 
indicator needle alone, but for slack periods and 
at night the relay is brought into use to repeat 
calling signals through a ocal circuit by means 
of a bell or a buzzer. These bells are cut out 
of circuit by suitable switches during the day. 
The manner in which the signals are transmitted 
is illustrated in Fig. 11. 

It will be observed that in its idle position 
the line terminates on the indicator relay, in 
circuit with which is a battery of six cells, 
known as the permanent current line battery.” 
A second battery of three cells, known as a 
permanent current local," is joined up through 
a 350-ohm resistance and through the right- 
hand half of the relay electromagnet in such a 
manner as under certain conditions to reverse 
the polarity established by the line battery. 

Tbe distant end of the line being terminated 
in a similar manner, the two positive poles of the 
respective line batteries are normally connected 
to the ‘‘A” line, and the two negative poles 
through relays to the В” line. Thus, if the 
insulation is reasonably high, no current flows 
from either end, and these batteries have no 
effect on the relay indicators. On the other 
hand, the local permanent current batteries 
send currents through the right-hand half of 
each relay electromagnet, the effect being to 
deflect each indicator needle to the right. 

If the distant operator now inserts a peg, 
she disconnects her indicator relay with its 
opposing batteries, and substitutes the resis- 
tance of her local apparatus alone. The per- 
manent current line battery current at the near 
end then flows with a reduced electromotive 
force due to the effect of the local battery, but 
in the opposite direction to the local current 
through the right-hand coil, and with the added 
electromotive force of the local ba‘tery through 
the left-hand coil of the relay. The polarity of 
the electromagnet is reversed, and the needle 
deflected to the left. 

On the insertion of a peg in the home jack 
to respond to the call, that indicator is also cut 
out of the line circuit, the local and line 
signalling batteries are disconnected, and the 
indicator needle becomes vertical. 

Ringing keys are likewise provided ; one set, 
with black press buttons, being connected to 
batteries; the second set, with red press 
buttons, being joined to a small alternating 
dynamo, a pole changer, or a magneto ringer, 
according to the size of the ottice. The connec- 
tions are illustrated in Fig. 12. The black keys 
are used for ringing up subscribers to Post-Office 
exchanges, and for occasional use on the very 
long trunk circuits; the red keys for calling up the 
National Company's exchanges and subscribers. 


Separate indicators are provided in the switch cords to announce 
the completion of the conversation, or the ring off.“ There are 
two of these joined in series and bridged across each pair of cords, 
which form an electromagnetic shunt, with a resistance of 2, 
ohms. Owing to the self-induction of these shunts, they act as 
choking coils to the rapid vibrations of the microphone, whilst 
responding readily to permanent currents ог slow alternations. Ono 
of the indicators is a simple form of galvanometer designed to 
repeat the automatic signals in use on the Department system, the 
second a Western Electric self-restoring indicator to respond to the 
magneto ** ring off of the Company's subscribers. 
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When a Post-Office subscriber is using a trunk circuit, and on 
the completion of his conversation, the restoration of the telephones 
to their supports sends a permanent current to the exchange. This 
deflects the galvanometer needle described above; the exchange 
operators at both ends withdraw the pegs ; and, if only one trunk 
circuit is in use, the indicator relays, which are now brought into 
circuit, are both deflected to the right. If several minor trunks 
have been joined through at various intermediate points, the line 
permanent currents from the terminal offices deflect the needles of 
the telephone galvanometers at the intermediate 
points where connections have been effected. The 
operators, without further inquiry, withdraw the 
pegs, and the normal condition of things is 
restored. 

When a trunk is in use by a subscriber to the 
National Telephone Company, the operators are 
dependent on the business like aptitude, orfother- 
wise, of the subscribers for the ‘‘ring off.” 
Should the latter fail to give the requisite turn 
of the handle to his magneto ringer the Post- 
Office operators have to come into circuit at the 
expiration of the allotted period to inquire if the 
conversation is finished, before withdrawing the 


egs. 
E Should a prompt reply not be given to an auto- 
matic call on a trunk circuit, the black keys can 
be brought into use to obtain attention. 

Fig. 13 illustrates the connections on an A" 
ог B' section. 

4. Communication between different sections 
in one office to admit of joining one trunk 
circuit through to another can be effected in 
several ways. The most simple method of dealing 
with the problem consists in providing direct 
junction wires between each section and all the 
others; and this plan has been adopted where 
the sections are four or less in number, or where 
through trunking will, from the natnre of the 
traffic, be infrequent. At large offices, however, 
the number of junctions necessary for this sys- 
tem would be very considerable; and, as in 
practice it would be necessary to limit this 
number, then each junction would have to be 
multiplied along all the sections. To work 
these would involve the following operations :— 

First—Testing for the engaged signal; 

Secondly—Ringing up the section wanted ; 

Thirdly—On receipt of reply, transmitting 
the demand ; these operations in practice involv- 
ing more or less delay. 

To overcome these difficulties, a modification 
of the divided board arrangement was intro- 
duced, which is, briefly, as follows :— 

A through trunking or transfer section, suffi- 
cient to meet the requirements of 50 trunks, is 
provided for each 10 ordinary sections. From 
each section three down junction wires bear- 
ing the number of the section, and lettered Al, 
A2, АЗ, are carried to the transfer section, where 
they terminate in cords and pegs. Similarly, 
two up junctions, terminated on jacks num- 
bered and lettered B', B?, start from the transfer 
section to the respective switches, where they 
terminate in jacks. The transfer switch is fitted 
with a three-key position for each A“ junction— 
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Ist position Normal; 
2nd position Speaking; 
Зга position Through; 


and both these and the jacks are provided with 
contacts which actuate small grid indicators, 
which have in practice received the somewhat 
inappropriate name of visual indicators, 
through local circuits. 

The method of working is, briefly, as follows: 
— Glasgow requires communication with Cardiff, 
which at present would be obtained through 
Leeds. Glasgow calls Leeds, obtaining atten- 
tion, on, say, section 3, whilst the Cardiff trunk 
is, say, on section 14. The Leeds operator on 
section 3, on hearing the requirement, simply 
pegs Glasgow trunk through a disengaged A junction to the 
transfer switch, and this operation actuatesa visual indicator on 
the junction at the latter point. The operator at the transfer 
switch then turns the key to ‘‘ Speaking,” and ascertains from 
Glasgow what is required, whilst the act of turning the key to 
Speaking drops a visual at section 3, which intimates to the 
operator at that section that the requirement is-having attention. 


The transfer operator, on hearing that Cardiff trunk is wanted, 
pegs the A junction from section 3 into a В” junction to 
section 14, thereby dropping a visual at the latter. The operator 
at this section, in pegging in a cord to reply, drops a visual at the 
transfer section corresponding to tbe “В” junction brought into 
use, which shows that the call is being attended to at the seotion 
on which the Cardiff trunks are terminated. . The operator in 
charge of the latter then completes the connection. 

The talking is thus reduced to a minimum, being limited to 
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two repetitions of the request for the Cardiff trunk, the automatic 
signals in all cases intimating to the operator who has pegged a 
trunk or a junction through that the next individual is attending 
to the call. None of these visuals are in the line circuit, but they 
are joined up on local circuits, and they remain depressed as long 
as the trunks are through. When the conversation is complete, 
this is indicated at sections 3 and 14 by theautomatic signals from, 
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Glasgow and Cardiff respectively. The operators at these sections 
by withdrawing the pegs release the visuals at the transfer. The 
transfer operator on observing this withdraws the connecting peg 
and restores the speaking key to Normal," which also releases 
the visual of switches 3 and 14. 

The connections for direct junctions connecting limited number 
of sections in small offices are shown in Fig. 14, whilst Fig. 15 
illustrates the transfer board working. 

5. The general details have been partially illustrated by the 
preceding figures. Actual switch and transfer sections have been 
joined up in this room, and can be inspected at the close of the 
meeting. 

The system of duplex working that has been used by the 
National Telephone Company for some time has been adopted by 
the department. Fig. 16 gives a diagrammatic sketch of the method 
of joining up. In this it will be observed that differential trans- 
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wanted. Mr. Gavey had told them a great deal that they would not other- 
wise get to know, and he had given them information which they could not 
get from other sources. 

Mr. DANE SINCLAIR said he would have opened his remarks with a 
great deal more heart if he had been able to quarrel with the Paper more. 
Mr. Gavey had described the use of the call-wire between the Company’s 
exchanges and the post-offices generally. He was going to add, what Mr. 
Gavey had already added, that they were beginning to find out that improve- 
ments could be made by having more and more automatic signale, and less 
and lesstalking. Another point he wouid like to refer to was the duplexing 
of telephone lines, He thought it was not too much to say that we, in this 
country, had done more in the actual working of duplex telephony than had 
been done by any other country, and although other countries might lead 
in one or two pointe he thought we had done the most. That was speaking 
from his own experience. The mileage of wire actually working under 
duplex condition before the transfer was very considerable. He forgot the 
actual figures, but there was something like 60 or 70 duplex circuits working 
every day, and he thought that now they were handed over to the Post, Office 
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formers are used, the secondaries being accurately balanced both 
for resistance and self-induction before they leave the workshop. 
No variable resistances are inserted, as any attempt to adjust in 
order to compensate for variations in the line would probably be a 
perfectly hopeless task. Under these conditions circuits of mode- 
rate length work satisfactorily, no ordinary changes in insulation 
resistance causing an upset of the duplex working so long as each 
of the arms is in sufficiently good order to work efficiently as a 
simple circuit. It is found, however, that if the circuits exceed a 
certain length it is difticult to maintain satisfactory duplex working ; 
so that, for the present, this method is not applied to any exceed- 
ing 50 miles in length. | 

In the preceding remarks an endeavour has been made to describe 
succinctly the system of working adopted by the Post Office for its 
trunk lines. Of course, these arrangements are not final, and 
already modifications are under consideration which have in view 
the facilitating of the switching operations by the further substitu- 
tion of automatic signalling for verbal instructions on the junctions 
connecting the National Company's exchanges with the post-offices. 
The growth of the system itself is progressing by leaps and bounds, 
and although trunk telephony is but of modern growth, and has in 
the past served rather as an adjunct to the ordinary methods of 
telegraphing, the time is rapidly approaching when it will rival the 
older methods in the extent of the plant, and in the importance, if 
not in the number, of daily transactions. 


DISCUSSION. 

"The PRESIDENT (Dr. John Hopkinson) eaid they had heard a very 
interesting and valuable Paper. Mr. Gavey had told them all about the 
working of a great public department, and he had also given them a great 
deal of information about the details of that working—details which, he 
thought, must have taken a very great amount of brains to develop, or he 
might say combined brains, for there must have been more than oue inind 
at work in developing the system. Those were the sort of Papers they 


* Revised by speaker. 


they would get on quicker still. When they had two wires from Loudon to 
Liverpool, and when they could by & little manipulation of a few coils and 
a few jacks convert these two long and extensive circuits into three, 
they had done something of very great importance, because they had 
increased the capacity of the wires in the proportion of three to two. 
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CAGLIOSTRY. 


* Why is it that quackery rides rampant over the land; 
and that, not long ago, one of the largest publie rooms in this 
great city could be filled by an audience gravely listening to 
the reverend expositors of the doctrine—that the simple phy- 

siological phenomena known as spirit-rapping, table-turning, 
phreno-magnetism, and I know not what other absurd and 
inappropriate names, are due to the direct and personal agency 
of Satan? Why is all this, except from the utter ignorance 
as to the simplest laws of their own animal life, which prevails 
among even the most highly educated persons in this country ? " 
Such was the question and such was the answer once put for- 
ward by Huxzey; and, although nearly half a century old, they 
require but little alteration to render them applicable to the 
present year of grace. 

The form of radiation discovered just a year ago by Prof, 
Rontoen, of Würzburg, to which he modestly gave the name 
of X-radiation, has from the very first attracted the general 
public to an altogether unusual extent. The reason for this 
is not far to seek. Accidental discoveries always appeal to 
the public, and Prof. RóxTGEN's discovery, at any rate as first 
announced, had all the appearance of one of those happy 
accidents which may happen to any man, even to the man in 
the street. Then, again, X-rays appealed to photographers: 
and who is not a photographer in these days? The photo- 
graphers again proved active propagandists; for within a 
week or so no shop window was complete without a“ radio- 
graph," more or less gruesome, of the bones of the hand 
of Princess X. or of Princess Y. The possibilities of radio- 
graphy naturally attracted the surgeon, and also every one 
who had, or thought he had, something wrong with his interior 
economy ; in other words, everyone. The public dearly loves 
skeletons, especially when they are found in friends’ cup- 
boards; and when we remember the vast vision of human 
bones opened up by X-rays, and the innumerable malades 
imaginaires dwelling in our midst, the unique spectacle of 
the general public going wild over an advance in pure science 
need not give cause for wonder. | 

But the appetite grows by what it feeds on. Indefatigable 
experimenters have reduced the time of exposure to seconds, 
and the definition of the best radiographs now leaves little to 
be desired. The Genuine," we are told, works in the 
finitude of the Known; the Quack in the infinitude of the 
Unknown." Hence the true worker, having nothing more of 
popular interest to offer the public just at present, others. 
are dosing it with much Cagliostric palaver.“ 
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Machines sent on Free Trial. Catalogues Furnished. — 
THE TYPEWRITER COMPANY, Ltd., 12 & 14, Queen Victoria Street, aen teen E. C. 


BY APPOINTMENT TO H.M. THE QUEEN. 


GLASGOW—22, Renfield Street. LEEDS—1, Guildford Street. | BIRMINGHAM —5, Corporation Street. 
LIVER POOL—Als, North John Street, MANCHEST ER—235, Market Street. NEWCASTLE. 42, oer Street. 


2 


AND ALL ACCESSORIES FOR INTERNAL 


AND EXTERNAL CONSTRUCTION. 
r WRITE FOR CATALOGUE. w 


THE GENERAL ELECTRIC COMPANY, Ltd., 


69, 71, & 88, Queon Victoria Street, LONDON, Е.С. 


. l inn 


C PPP 


K 30a. 38s. 6d. 


Including Electric Branch Offices: 196, 8t. Vincent Streot, GLASGOW, Works: 
Bell. 39, Corporation 5 BIRMINGHAM, and Peel Works, Adelphi, SALFORD, 
13, Westgate Road, NEWCASTLE-ON-TYNE 
Mavor: Coulson 'oncentri c Wiring 
47, King Street, Bridgeton, GLASGOW. London Representative: C. R. d. SMYTHE, 12, Idol Lane, E.O. еў 
F. C. ALLSOP, | FREDERICK SMITH « c0., 
Manufacturing Electrician. CALEDONIA WORKS, HALIFAX 


NOTE NEW AND ONLY ADDRESS, E. C. COPPER стас , (2007). 


HARD-DRAWN COPPER LINE 
97, QUEEN YICTORIA STREET, LONDON. STRAND. STRIP. TAPE. SPECIAL QUALITY 1 TINNED WIRE, 


CATALOGUES ON APPLICATION. ALL KINDS OF IRON AND STEEL WIRE AND STRAND: 


F. WIGGINS & SONS, 10; TOWER ни, к. 
62 


and temporary premises during rebuilding, 
Telephone No. 2948. & 63, MINORIES, LONDON, E.C. 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJRESTY'S GOVERNMENT, 


it . P ADoPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, om, a — 


= ^ 


BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


M VARIOUS TYPES, ADD SIZES о КЕРТ IN STOCK: 


THE РАТ ЕМТ 
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Sx FOR | скор U MAINS x 
DOULTON & CO., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, S.E, - BIRMINGHAM..Granville St. 
WORKS: £ ROWLEY REGIS, STAFFS. DEPOTS: LIVERPOOL .. Soho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER ..Deansgate. 
ST. HELEN’S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS Rue de Paradis. 


| 
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. THE ELECTRICIAN, 


NOVEMBER 27, 1896. 


CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in “THE ELECTRICIAN.” 


The following forms a List ef the Leading Firms In the Eleotrioal and Engineering Trades; 
from whom all desoriptions of Eleotrioal and Engineering Plant, Apparatus, Instru- 


ments, and Accessories oan be ebtained. 


Advertisers are entitled to entries in this List free of charge according to the size of their Advertisement. Additional entries are made at a low charge, 


particulars of which will be forwarded on application to “ The Publisher," 


the Publisher. 


AGENTS (Electrical). PAGE 

Berend (O.) and Co., Dunedin House Basinghall- avenue, London, E.C....— — 
Agents for Messrs. Hartmann and Braun, &c., &c. 

Conze and Simon, 52, Queen Victoria-st., London, Е.О, .. an ++ ( 13 
Agents for Constantia“ Incandescent Lamps, &c. 

Dennis (W. F.) and Co, 23, Billiter-street, London, E. CCC. eo enn 1 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephoue Works. 

Drake and Gorham, 66, Victoria-street, Westminster, London, S. MW — 
Sole Agents for the Jandus Arc Limp, 

Espir, F., 8, East India-avenue, London, E. 0. . . . . „4 18 
Agent for the Hungarian Incandescent Lamp Company. 

International Electric Company ,55, Redcross-street, London,E.C. ..—....— ™ 
Agents for Mix and Genest (Limited), Berlin, 


Krupka & Jacoby, 61 and 6?, Watlinz-street, London, Е.С, e.. k 
Agents for the Phaeton Electric Co. 
Levi (J.) & Co., 97, Hattoa-zarden, London, B.C. ........... „C 30 
Agents for Jules Richard, Paris. 
Quicke, С. Е. 72, Finsbury Pavement, London, E. O0Oo·ͥͤ ee a 2) 
Agent for Messrs. Connolly Bros. 
Venner and Sillar, 10, Delahay-street, Westminster, London, S. W. . . 18 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 
Wilhelm and Co. ,182, Wool Exchange, Coleman-street London, E. O.. . 17 


Agents for Hard” Incandescent 
Messrs W. Kiicke & Co. 
ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 39, Victoria-street, London, S.W... 11 
„D. P." Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent.. 
Electrical Power Stor. Co.,4, Great Winchester-st., Lond., E.C., & Millwall, E. 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 


6 6 0 % %%% % n“H= „ %%% %%% % % % оооо „„ „„ „%% „% % „„ „%% „4 „ „67.7 


Lamps, Weinert's Arc Lamps, and 


“I.E.S.” Accumulator Co., 8, Delahay-street, Westminster, London, S. 1 
International Electric Company, 55, Redeross-street, London, E. C. 
Salmony (Н. M.) & Co., 61, Charing Cross-rd., Londen, Wath. © veiscoptovsesn 
Siemens Bros. & Co., 12, Queen Anne’s-gate, London, S. W.; & Woolwich, Kent. 
Tudor Accumuiators,5, Cross-street, Manchester 
ALTERNATORS. 
Brush Electrica lEngineering Co., 49, Queen Victoria-st.,London,E.C....... 81 
Crompton & Co,, Mansion House-buildings, London, E.C., and Chelmsford, 22, 27 
Easton, Anderson & Goolden, 8, Whitehall-place, London, S.W. Works: 
Brith, Kent t 2 „ 4 ao sapon oeoa 83 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, Е.С. e... нн ооо но ева навое 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton, Kent. 1, 16 
Siemens Bros. & Co.,12,QueenAnne’s-gate,London, S.W.; & Woolwich, Kent. 6 
AMMETERS. 
Berend (O.) & Co., Basinghall-avenue, London, E.C. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.O., and Branches ................................ 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E.C. 
Elliott Brothers, 101, St. Martin's-lane, London, W.C 
Evershed and Vignoles, Woodfield Works, Harrow-road, London, W........ 21 
General Electric Co., 69, 71 & 85, Queen Victoria: st,, London, E. C., & Salford 28 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent.1, 16 
Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell,London, E.C......... f 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E.C.............. 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E. Co.. 20 
Richard, 70106, e S T TAT AT T T он аала» ee авав 6 8 8 80 
Salmony (Н. M.) & Oo., 61, Charing Cross-rd., London, W.O. CO.. — 


Siemens Bros & Co., 12, Queen Anne’s-gate, London, S. W. ;& Woolwich, Kent 6 


ADDRESSES. 


70 НО LIGHT CONTRAOTORS, RIDGMOONT STREET 
DGM 
STORE STREET, LONDON, W. C. E 
Established 1855. 


Specialities—Electric Bells, Burglar Alarms, Fire Alarms, Watchmen’ 
Clocks and Fire Indicators combined, Water Gau es, Billiard Markers, 
' Electric у= шерш e e e Speaking Tubes, Gas Lighters, 
аа Testing and Telegraph Instruments, Electrical Torpedo 
Automatic Call Bells for Fire Stations, &c., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
H.M. Home Office. Contractors to H.M. Post Office and War Office. 
Electric Lighting—Domestio and Publio. Estimates Free on Application. 

Eight Prize Medals awarded. 
Telephone No, 3848. Telegraphic Address: Sax London." 


LAING, WHARTON & DOWN, Ltd. | 
STREET, LONDON, W., Electric Light e eee 


и Manufacturers and Suppliers of every requisite for Aro or Incan- 
= {descent Lighting, рузае Lamps, Switches, Electroliers, Brackets, 
1 E &o. Specialities in Primary Batteries for Eleotrio Lighting, Venetian 
33 


t short notice. Estimates free. Telephone No. 3602. 


Shades and Glass, Carbons, &c. Temporary Lighting on any scale at 


Bold Type entries or additional matter can be arranged for with 


ANTI-FOULINQ COMPOSITIONS. 


Indestructible Paint Company, 27, Cannon-street, London, E. 0. . 83 
Kirkaldy,(J.)and Sons, East London Works, Garford-street,London, Е. .. 383 
ARO LAMPS. (See Lamps) 
ASBESTOS. 


United Asbestos Company, Dock House, Billiter-street, London, E. O. 13 

Willcox (W. Н.) and Co., 84 and 86, Southwark-street, London . 77 
AUCTIONEERS ANO VALUERS (Mechanical). 

Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street. London, E. C., and 

Manchester % O % %%% „eee оооо ов оо овес осол опоо оооооье оо оооо 19 

BATTERIES. 

Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. 11 

4 D. P. Battery Co., 68, Victoria-st., London, 8B. W.; and Old Charlton, Kent 7 

Edison and Swan United Electric Light Company, Ediswan-buildings, 88.37, 


Queen-street, London, E. O., and Branches . % r 8) 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C.; & Millwall, E 39 
E Electric Accumulator Co., Victoria Mansions, B, Victoria-street, 


estminster, London, S.W. ................. e CCC 
General Electric Co., 69 71,& 83, Queen Victoria-st., London, E. C.; & Salford 
“I.E.S.” Accumulator Co., 8, Delahay-streot, Westminster, London, 8.W. .. 18 
International Electric Company, 55, cross-street, Lendon, E.C.......... = 
Johnson and Phillips,14, Union-ct. , Old Broad-st.. London: & Chariton, Kent.1, 16 
Krupks and Jacoby, 61 and 62, Watling-street, London, Е.С. §«ð?ð³ · Ф549 Tm 
Salmony (Н. M.) & Oo., 61, Charing Cross-rd., London W. C00. К 
Siemens Bros. & Co.,19, Queen Anne's-gate, London, g.W. ,& Woolwich, Kent. 
Universal Electrical Fi s Co., Saffolk-road, Shefflelddlq .. +. 
BATTERY JARS. 
Stiff and Sons, London Potteries, Lambeth, London, 8B. BB . 2e — 
BEARINGS. 
Auto-Machinery Company. Read-atrest.Coventry (Patent Ball Bearings) .. 4 


Г 
0 


Roller Bearings Co., 1, Dolahay-street, London, S. W..... . . SQ 8 
BELTING. 

Willcox (W. H.) and Oo. 9 84 and 86, Southwark-street, London, S.E 66 „„ 6 / 7 
BOILERS. . 


Clayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, E.O. — 


Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., Loadon, E. O. 22 
Easton, Auderson & Goolden, 8, Wnltehall-place, London, S. W. Wocks: 
Erith, Kent...... 2 „ оеоооо ов „ 26 6 „„ „ „6 „ 0 оо +09060 6 2 6 „6 %% % овоо оО овпое ово e 88 
Mather and Platt, Salford Ironworks, Mauchester ....... ————— (C 21 
Weeks (J.) and Oo., Ohelsea, London, S. W. 20060806 ee 20 86 ооо» eese@eseee 0000808 80 


CABLE COVERING MACHINERY, 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 16 
Wilson (John) and Son, Vulcan Works, Johnstone, Sootland................ — 
CABLE COMPANIES. е 
African Direct Tel. Oo., Winchester House, 60, Old-Broad-st., London, Е.О. 84 
Anglo-American Telegraph Oo., 26, Old Broad-street, London, E.C... ........ 
ne Tel. O W 


82 
84 
83 
84 
OABLE SUPPLIES. 
Callender’s Cable and Construotlon Oo., 90, Cannon-streot, London, E. C.; 
and Erith Marshes, Kent 2 5 ее оз» . 14 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quicke, 
72, Finsbury-pavement, E. .....................—. ЕРТ e dd 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C......... — 
Felten and Guilleaume— Sole Agents: W. F. Dennis & Co. ,23, Billiter-st., E. C. 1 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
R 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage ):— 


INDIAN RATE, Yearly ... Rs. 20 ENCLISH RATE, Yearly ... 403. 
Published at 137, Canning St., CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, S. W. 


USEFUL HANDBOOKS. 


By F. ES. вА ЮТ. 
Price 58. 6d. eaoh, post free. 
INCANDESCHNT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDER’'S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK, 


«THE ELECTRICIAN” PRINTING & PUBLISHING OO., Limited, 
1, 2 and 5, Salisbury-court Flest- street, London EO. 
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A AUTOMATIC 
STANDARD SCREW 


COMPANY 


n MALIFAX 


Ilf Yeu Want to to Buy, Hire er Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY, 


SEND SIX STAMPS FOR 
PREILLCIP S 


MONTHLY MACHINERY: REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
est Stock of Miscellaneous Machinery in the 
gdom, Ready for Prompt Delivery. 


The 


AND 


co. 


CHARLES JENNINGS 


(Successors to GEORGE SCHULTZ &' CO). 
SPECIALITIES: 


DYNAMO-FORGINGS AND ARMATURE DISCS 


w ISOTROPIC IRON. 


TRANSFORMER STAMPINGS of Lowest known Hysteresis Loss. 
— "STEBLHRAD Lonpon.” 90, Gannon St., London, E.C. 


Price 1d.) | D A X L ww [Price 1а. 


TENDERS aw CONTRACTS. 


The New London Daily Paper. 
Contains :— 
ALL THE CONTRAOTS OP THE DAY. 
Including :— 
| THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers. 


Subscriptions:—3 months, 9s. 9d.; 6 months, 19s. 6d. ; 12 months, 308. 
post free. Single Copies id., post free 1jd. 


ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bourerle Street, E.C 


Classified Index to Electrical Trades— continues. 


CABLE SUPPLIES—Continued. 
Fowler-Waring Cables Co., 82. Victoria-street, London, S. W.; & N. Woolwich — 


PAGE | DISINFECTANTS. 
Sani 


PAGB 
tas Co., 5 Lane Bethnal Green, London, I. cs me mo as m mo . 2 30 


General Electric Co., 69, 71 & 88, Queen Victorisest., London, E.C.; &Salford 28 | DYNAMO BRUS 


Glover (W. T.) & Co. „Salford, Manobester; and 89, Victoria-st., London, S. W. 

. Henley's(W. T.) Tel. . Works Co., . Martin's. lane, Lond., E. O.; and N. Woolwich 1 
Johnson and Phillips, 14, Unlon- et., Old Broad-st., London; vag Kenti, 16 
London Electric Wire Co. Playhonse- ard ,Golden-lane, London, E,C....... 8 


Salmony E M.) ane eot 61, Charing 088-road, London, W. CCC. — 
Siemens Bros. and Co., 13 „Queen Anne’s Gate, London; and Woolwich, Kent 6 
Société d'Exploitation des vanes Electriques, Cortaillod, Switzerland ...... 14 


Telegraph Manufacturing Co., Helsby, near Warrington ; and 11 Queen 
Victoria-street London, E. C. and Liverpool. TETTE dE Mri dua 1 


CARBONS. 
Brush Electrica [Engineering Co, 49, Queen Victoria-street, London, E. C. . 81 
Carbon Syndicate, 89, Victoria-street, Westminster, S.W. ut £0 
Edison and Swan United Electric Light Company, ’ Ediswan-buildings, 86-87, 
Queen- London, E. O., and Branches ................................ 80 
General Electric Co., 69, 71 & 83, Queen Victoria-st. , London, E. C.; & Salford 28 
Johnson and Phillips, 14, Union-ct., Old Broad-st.,London; & Charlton, Кері1,16 
Salmony (Н. M.) and Co., 61, Charing Cross-road, London, W. GGG 
— ros. and Co., 13, Queen Anne’s-gate, London; and Woolwich , Kent r 


CASINGS. 
General Electric Co., 69, 71 & 88, Queen Victorin-st.,London,E.C.; & Salford 28 
Harris (J. F. and u. ), 63-60, Wilson-street „Finsbury, London, E. C.. -s 2 

MoGaw and Co. ,York-road, Lambeth, London, 8 W.. о0о о0о 02 G8OE 28 OL вове оо AS — 


CHEMICALS. 
Boor(G.)and Co., 1 and 8, Artillery-lane Bishopsgate-street Without,E.C. 14 


CONDENSING PLANT 


Allen (W. a kya te & Co., Bedford; and 19, Great George-street, London, S. W. 
Belliss ( 


, Ledsam-street Works, Birmingham; and 9, га 


arme London, SW. s P — 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W.. 2 
CONDUITS. 
Crompton & Co. ,Mansion House-buildings,London ,E.C. ; and Chelmsford 22,27 
Doulton and Co., Lambeth, London, SG. IEEE q q 28 


Fowler-Waring Cables Co. 82, Victoria-st., London, 8.W.; and N. Woolwich.. — 
General Electric Co., ш, 71488, Queen Victoria-st., London, E. C.; & Salford 28 
Johnson and Philli hilltps,1 , Union-ot. „Old Broad-st. London ; & & Chariton, Kent 1,16 
аштоо, Scott ап б Gotblo Works, Norwich S T di 


CRUOIBLES, PLUMBAGO. 
Carbon Syndicate, 89, Victoria-street, Westminster, 8,W. 
Doulton and Oo., "Lambeth Pottery, London , 8.E. 


OUT-OUTS. 

Berend (O.) and Oo.,DunedinHouse,B 
Dorman and Smith, Manchester; and 94 
General Electric Co., 59, 71 & 88, Queen Y— »London, 


Lendherg A P 
Sahne; Е e and Oo., Go. Chs 


hall-avenue London, E. O... = 
baring Oroas - road London, W. C. 
O.; & Salford 
Md, London, й — — 

Croes-road, a n a m «о аъ о 


та 
©] wp Bf 


Dickson, James, 48B, Gray’s Inn-road, London, W.C. ........... — 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.O., and Branches eee nnn 50 

General Electric Co., 69,71 & 88, Queen Victoria-st., London, E G.; ; & Salford 23 


DYNAMO MANUFACTURERS. 
Allen (W. H.), Son and Co., Bedford; and 19, Great George-st., ойдо о W. — 
Brush Electrical Engineering Co. ,49, Queen Victoria-street, Londo na 81 
Clarke, Chapman and Co., Gateshead-on-Tyne; and 60, Fenchurch-st., ndon 8 
Crompton & Co. , Mansion House-buildings, London, K. O.: and Chelmsford 22,57 
Crypto Works Co., 29, Clerkenwell-road, London, j Са ан оаа '18 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, 8 80 
Easton, Anderson Goolden, 3, Whitohall-pl., London, B. W. Works: РЧ Kent 88 
Electric Construction Co., Wolverhampton ; ; and | Dashwood House, Old 
Broad-st., London, Е.О. ...............- 2ly 
Fowler (J. )and Co., Leeds, and 6, Lombard- street, London, E. C. 
General Electric Co. 69, 71 * 88, Queen Victoria. gt., London, E. O.; 
Holmes (J. H.) and а бо. , Newoastle-on-Tyne and 17, Coleman- street, 
Jackson (P. E.) and Co., Salford Rolling Mills, Manchester ............. 
Johnsonand Phillips 14, Union-ct., Old Old Broadvst., London ; ; & Chariton, Kent i, i 
Laurence, Scott and Co., Gothic Works, Norwich "———————ÁÉÓ 
Mather and Platt, Salford Ironworks, Manchester осозоовооооооовооовоовооовоо ео oi 
Opperman Oe d rael аза England, d F Sacer as 
. 2, Wyn өё erkenwell, London, oes 
Siemens Bros. & Co.,12, Queen Anne 's-gate, London, 8.W.;& Woolwich, Kent E 


EBONITE AND VULCANITE. 
Наша а Rubber C.Co., F. Winter,188, London Wall, Wood-st.,London 13 
oseley (D.) and Sons, Chapel Field Works , Ardwick, Manchester c —— 20 


ELEGTRIO BEL 
General Electric Go. 69, 71 & 88, Queen Victoria-st. London, E. C. &; Salford [8 


å Salford 23 
EC... 4 


Telegraph Manufact uring Co., Holby, near W n; and 11, Queen 
Y street „London, Е.С, ар iverpool.......... is ated баба ns ban d'a кө 
Universal Electrical Fi Co., d Sheffleld €escccc000í020090009000€0 10 


Western Electric Co., 79, Coleman-street, London Е.С. . 22 14 


ELECTRIO GAS LIGHTERS. 
General Electric Oo., 69 & 71, Queen Victoria-st London, I. O; @Salferd.... 2 
gauche: LIGHT OONTRACTORS. 
elliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
teet London, 8. Vf. % / y T енене — 
» Queen Victoria-street, London, E. 2. 81 
ouse-buildings, London, E.C.; and Chelmatord 12,17 
Davy lectrical Construction Co., 15, Victoria-stroel, Westminster, 8.W. .. 
Drake and Gorham, 66, Victo ictoria-street, London, S. WMW. 
Easton, Anderson and Goolden, 8, Whitehall-p e, London, 8. ЕЕ i 18 
Eleotric "a oe pe a" Wolverhampton ; and Dashwood House, Old 
Broad-st., London, 6 6 „„ „ теоре е „ „ 6 „ „ 6 6 060 
Elec. Foner Storage’ 05.5 „Gt. Winchester-st, ‘London, Е.С. ‚апа Milwall,.. эв 
Fowler (7 Jand Co. T Leeds; and 6, Lombard-street, London, Е.С. .. ...... 
orksCo, , Martin's-Ine,Cannon-st London &N. Woolwich p 
в 1, sen VEA Victoris-street Elle, Mans O; & Bourton, Dorset 


(LEJES SEI E mh 


aL balono ОМ Broad -d. Lond., LG. Ons rifon Kent! a 
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Classified Index to Electrical Trades— Continued. 


ELECTRIC LIGHT OONTRACTORS—Continued. PAGE | IN 
Laing, Wharton and Down, 83а, New Bond-street, London, WW... H 
Laurence, Scott and Co., Gothic Works. Norwich ......... FF 
Mather and Platt, Salford Ironworks, Manchester . 92 
Sax (Julius) and Co., Ri ount-street, Store-street, London, W.C........... $94 
Siemens Bros. & Co., 12, Queen Anne's-gate, London,8.W.; & Woolwich, Kent 6 

ELEOTRIO MINE EXPLODERS. 

Siemens Bros. & Co., 19, Queen Anne's-gate London, f. W.; & Woolwich, Kent 6 

ELECTRIC MINING MACHINERY. 

Easton, Anderson & Goolden,8, Whitehall-pl.,London,S.W. Works:Erith,Kent 88 
General Electric Co., 69, 71 & 88, Queea Victoria-st., London, E. C., & Salford 28 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 5 

ELEOTRIO TRAMWAY SUPPLIES, 

Anderson, A. and J. M., 85, Victoria-street, Westminster, London. S. W. 14 

ENGINEERS and CONTRAOTORS 

Шив (G. T & Co., Ledsam-st. Works, Birmingham ; and 9, Victoria-st., 
ondon, „„ eoenvee see e % % % „% % % „% „% „%%„%„%N⸗ „% „%% „% ое ое 6 % %% „ „„ о ее ee — 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E.C. .. 81 
Chamberlain and Hookham, New olomew-street, B EE 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W.. . 11 


22 


Connolly . Bisckley, Man . Agent: C. F. Quicke, 72, Fins — 
pavement, n on, se „„ „ %% „%% % „% reves еоооосозезвоозозе „ „6 ә eseeens eooo ee 99 

Crompton & Co., Mansion House-buildings, London, E.C., and Chelmsford. 22,27 

Davy Electrical Construction Company, 15, Victoria-at., Wes „S, W.. 80 

Drake and Gorham, 66, Victoria-street, ondon . W 2 „ 

Easton, Anderson and Goolden, 3, Whitehall-place, London, 8. W. Works: 
Erith, Kent 22 2 2 „„ „10 92 66 „ ә оо 6 6 %%% ↄ „„ 22 „ „„ 6 „%%% „% се оосозооа е ecc ое 

Е ectrio Constraction Со., Wolverhampton ; and Dashwood House, Old 
Broad-st., London, E. ee. ordi does birra e 


Electrical Power Stor. Co.,4, Gt. Winchester-st., London, E. C.; & Millwall, E. 
Fowler (J.) and Go., Leeds, and 6, Lombard-street, London, E. C. . . 
Greenwood and Batley, Armley-rd, Leeds; & 16, Gt. George-st, London, 8. W. 
CiC! еше Cinnon-et Tondon An «Woolwich 
Hindley Е. 8..11, Queen Victoria-at., London, E. C.; and Bourton, Dorset.. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 


Johnson & Phillips, 14, Union-ct, Old Broad-st, London, E.C; & Charlton, Kant. I. 1 


Laing, Wharton and Down, 82a New Bond-street, London, W.... 
Laarence, Scott and Co., с Works, Norwich ................ 6...0 6 
Mather and Platt, Salford Ironworks, Manchester errr tri " 
Mavor and Coulson, 47, King-street, Bridgeton, Glasgow ............ re 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ...... 
Rigg, J. H., 48, Skianer-lano, Leeds ............ re Sean chao CRM КА 
Pulsometer Engineering Co., Nine Elms Iron Works, London, B. W. 
Sax (Julius) and Co. , ount-street, Store-street, London, W. O... 
Siemens Bros. & Co.,13, nAnne's-gate London 8. W.; & Woolwich, Kant 
Westinghouse Electric Oo., 82, Victoria-stroet, Westminster, London, B. W.. 
ENGINE PACKING. 
Willoox (W. H.) and Oo., 84-86, Southwark-street, London, S. .. as as = 
e Company, Dock House, Billiter- street, London, E. O. 
Allen (W. Н. Son, and Oo., Bedford; & 19, Gt. George- street, London, 8B. W. 
Belliss (G. E.) & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st 
n n, . CHOC SR „%%% SHES „%% „%%% %% %% %%% %%% %% „ „%%% „% „% „%„% „% „%„„% „% „%% соевое 
Brush Electrical E eering Co., 49, Queen Victoria-street, London, E.O... 
Bumsted and Chandler, Cannock Ohase Engine Works, Hednesford, Staffs. 
Clarke, Chapman & Оо. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 
Olayton & Shuttleworth, Linooln; and 96, Queen Victoria-st., London, E. O. 
Crossley Bros., bf ray Manchester; and 10, Rt. Bride-st, London, k. C. m 
Davey, Paxman Co., Colchester sand 78, Queen Victoria-st., London, Е.С. 
E 1588808 and Goolden, 8, Whitehall-place, London, 8.W. Works: 
en ЕКЕМ. оозпозоооовоо оа опооо оо eee „ „ „„ „„ „„ „ оз 2 6 „% „% „%%% „%% „ „% „% „%% оо ое 
Fowler (J.) and Oo., Leeds; and 6, Lombard-street, London, E. O. 
Green ey, vier? Brie Leeds; & 16, St. George's-st., London, S. 
Hindley, E. 8., 11. Queen ctoria-st., Lon lon, E.C.; and Bourton, Dorset 
Mather and Platt, Salford Ironworks, Manchester C . 
Ransomes, Sims, & Jefferies, emn ; and 9, Gracechurch-st., London, E. O. 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victorla-st., Е.О. .... 
Willens and Robinson, Thames Ditton, Surrey ................. Vibe sss Rete 
ENGRAVERG ANO DIVIDERS. 
Naumann, P., 71. Pentonville- road, London, N. eeeceeensecenvneeesereseaeeoeese 
EXPANSION SHEETING AND RINGS. f 
ont Asbestos Company, Dock House, Billiter-street London, Б.О o 
Delaware Hard Fibre гошраву 1b. Long-lane, London, E. O. 090900900 ол „%är (9 
Moseley (D,) and Sons, Chapel Field Works, Ardwick, Manchester 
Mosses and Mitchell, 68-71 Ohiswell-street London, E. O. 2...» ne =e =o =o 
FITTINGS FOR ELEOCTRIO LIGHT. 
: Benham and гено, 4)-42, Chandos-street, Strand, London, W. O. „ 2 „ 0% „% „%„%6 660 


Crompton & Oo., Mansion House- buildings, London, E. C., and Chelmsford 
Dorman and Smith 


Edison and Swan United Electric Light Company, Ediswan Buil , 86-87, 
Queen-street, London, E. C., and Branchen 4c 
Evered aud Co., 27-85, Brury- lane, London, W. C.; and B ham 


27-85, 

General Electric Co., 69, 71 & 88, Queen Victoria-st., London 
Johnson & Phillips, 14, U 

Laing, Wharton and Down, 834, New Bond-st., London, W. ................ 
Land 9 A. P., Bradbury-street, Kingsland, London, N. 2 2 „ „ „ 6 6 6 „ % „„ % „„ 060 
Macfarlane and Co., Glasgoꝶru᷑-r᷑̃u᷑u r seen 
Salmony (H. M.) and Co., 61, ищ Cross- London, W.C. ee 2 „ „„ „„ %„ оо 

e 


Telegraph Manufacturing Co. . near Warrington; and 11, Queen 
Victoria-st., London, E.C., and Liva 5 V 
Universal Electrioal Fittings Co., Suffolk-road, Sheffleld .................. 


Western Electric Co., 89, Coleman-street London, Е.С. .................... 
FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin Hoase, Basinghall-avenue, London. E. C. 
Bonnella (H. D.) & Son, 58 Mortimer-street, London, W. ..... e 
Cossor, 67, Farringdon- road, London. E. C 
Hicks, J. J. 
FORGINGS. 
^ Jennings (C.) and Co., 90, Can noa-atreet, Lo ado 2 Е.С.................,.,.. 
FUSES. 
Laurenode. Scott and Co., Gothio Works. Norwich a 2. =e — == a == = m s» oe ooo» 
General Electric Co., 69, 71 & S8, Queen Victorla-st., London, E. C., & Salford 
GAS LIGHTERS (ELEOTRIO . . 
General Electric Co., 69,71 & 88, QueenVictoria-st.,London,E.C. ; & Salford 
GLOBES AND SHADES. 
Dorman and Smith, Manchester; and London and Glasgow ..............— 
Drake and Gorham, 66, Victoria-street, London, S. W. 
Edison and Swan United Electric Light Company, 
36-37, Queen-street, London, E.C.; and Branches 
Evered and Co., 27-85, Drury-lane, London, W.C., and e WI iu sua ds 
General Electric Co., 69, 71 & 88, Queen Vietoria-st., London, . C., & Salford 


,8, 9 and 10, Hatton-garden, London, Е.О 


Ediswan-buildings, 


p. 
Johnson and Phillips,14,Union-ct., OldBroad-st London; & Chariton, Kent 1,16 


HYDROMETERS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E. O00... so as as 
INDIA RUBBER 
Harburg India RubberC. Co. s Winter 


London Wall,Wood-st , RO... 
Moseley (D.) and Zons, Chapel Field Works, 


wick ,Man 


er оз 0508595 68 


a — — — — С 


EO B о 


581118 8811281 


1.1181 


ое 


с | 


10 
14 


22, 
Salford, Manchester ; and London and @! WWW ооо 2 
i alldings 


C., & Salford 28 
nion-et. Old Broad-st., London; & Charlton, Kent.1,16 


3 


13 
0 


STRUMENTS. . PAGE 
Berend (O yana Co., Dunedin House, Basinghall-avenue,London,B.C, .... — 
Chamberlain and Hoo » New Bartholomew-street, ham ........ 18 


B 
Crompton and Co., Mansion House-bulldings, London, E. C. & Chelmsford 23,27 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-87, 


Queen-stroet, London, E. C., and Branches .. 80 
Elliot Brothers, 191, St. Martin's-lane, London, W. ...... "E „чәе, = 
Evered and Co., 97-85, Drury-lane. London, W.C. H and B ham 266 %% „ 2 220 me 
Evershed & Vignoles, Woodfield Works. Harrow-rd., London, W.. . 91 
General! Electric Co., 69. 71 & 88, Queen Victoria-st., London, E. C.; & Salford 28 
Hicks, James J., 8, 9 & 10, Hatton-garden, Lo ОЛОРО РЧР wea. ЭВ 
Johanson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,16 
Nalder Brothers and Oo., 16, Red Lion-street , Clerkenwell, London, R. CC. 18 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E. c. . . 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, B.C .................. 20 
Richard, Jules, Paris осозоосеоосооеве e % „„ 6 „ 6 „%%% % %%% „%%% „%%% %% „%%% 2 2 „ 2 6 „660 80 
Bax (Julius) and Co., Ridgmount-street, Store-street, London, W.C....... 24 


W.C 0059 
Siemens Bros. and Co., 13, Queen Anne's-gate, London; and Woolwich, Kent 6 
Stanley, W. F., Great Turnstile, Holborn, London, E.C. 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E.C.; and verpool .. oc vccccccccccccccscvccccee 1 
White, James, 16-20 ,Cambridge-street, Glasgow 662 %%% %%% %% % %% %% %% „% „% „%% 5990 


INSULATING MATERIAL. 


Ва ley & Co., Stanhope-street, Birmingham.............. e % G ee 
веса Limited. 82 & 88, Queen-st., London, E.C.; and Hanley and Tipton 
Delaware Hard Fibre Co. 3 „London, x. C eee ee een 
Moseley (D.) and Bons Chapel F wick, Mano 5 


hester 
Mosses an ell, 68-71, Chiswell-street, London, E. C 


INSULATORS. 


Bullers, Limited, 82 & 83, Queen-st., London, E.C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, 8.Е. .................. 
Evered and Co., 27-85 -lane, London, W. O.: and Birmingham.. ..... 
Ge-eral Electric Co., 69, 71 & 88, Queen Victoria-st,, London, E.C. ; & Salford 
Henley's (W. T.) Tel. Works Co., 27, Martin's-In, Cannon-st.,Lon.,&N.Woolwich 1 
Jobnson &P ps, 14, Union-<t., Old Broad-st., London; & Charlton, Kent 1,16 
Siemens Bros. & Co., 13, Queen Anne's-gate, London; and Woolwich, Kent. 6 
Stiff (J.) and Sons, London Potteries, Lambeth, London, 8. W 
Telegraph Manufacturing Co., Helsby, 

Victoria-street, London, E.O. and Liv 


near Warrington; and 11, Queen 
OFPOO].g wc ccccccccccccnscccccesccces 1 


IRON STAMPINGS. 


LA 


Jennings C.) and Co., 90, Cannon-street, London, Е.С. 


MPS. 

Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.С. .... — 
Brush o ^ eering Co.. 49, Queen Victoria-street, London, Е.С... 81 
Conse and Simon, 52, Queen Victoria-street, London, B.C. ................ 12 


Cossor, 67, Farriogdon-road, London, E. CO.... .. 20 
Crompton and Co., Mansion House-buildings, London, Е.О. ; & Chelmsford 22,97 
Crystal Electric Lamp Oo., St. Stephen's Chambers, London, Е.С. 2 


Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W, .. 80 
Dorman and Smith, Manchester; and London and Glasgow ................ 29 
Drake and Gorham, 66, Victoris-s London, S. WWW. „ = 
Edison and Swan United Electric bt Co., Eliswan-buildings, 86-87, 
Queen-street, E.C.; and Branches 293 *** еооеов о 66666 „„„6„46„6„ еоев ое 80 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. © овозооее о 9599 92 5ͤöeç. Cores овое овое е елоеооо ое — 
Electrical Company, 122 and 1#4, Charing Crogs-road, Lon don, W. OC. 15 
Gabriel and Angenault, 84, Victoria-street, London, 8.7. .................. — 
General Eleotric Co., 69, 714 88, Queen Victoria-st., London, E. C:; & Salfo 38 
Goossen's (E.), Pope and Co., 96, Pall Mall, Liverpool .................... — 
Hard Incandescence Lamp Co.—Sole Agents, Wilhelm and Oo., Wool 
Kx ө London, E. O. эзтеззооеззоэдэдФотооэеооеоеоезээеве= е 6 „ EEEE % „ „ nde Фое 17 
Holmes (J. H.) and Co., Newoastle-on-Tyne; & 17, Coleman; st., don, Е.С. 4 
Hungarian Incandescent Lamp Co. —80le Agent, Fernand Espir,8, Bast India- 
avenue, London, E. о оозеозовосоеовпов зовсоососоовоовооооовооовооосоазвововооо ев 13 
International Electric Co., 55, Redcross-street, London, Е.С. .............. — 
Improved Electric Glow Lamp Co., 108, Queen Victoria-street, Е.С. ........ 9 


Johnson & Phillips( Arc), 14, Union-ot, Old Broad-st, London; & Charlton, Kent 1,16 
Phaeton Electrical Co., London, Nijmegen and Brussels ...............-. | 
Biemens Bros. and Co., 12, Queen Anne's-gate, London, 8. W.; and Woolwich 6 
Scholzig (O- e ir), Dashwood House, Londoa, E. C. 


— 
„ 0009000900 00 о „eee 


Still (W. M.) & Co.. 24, Charles - street, Hatton-garden, London 7 
Sunbeam Lamp Co., Gateahead-on-Tyne: and 50, Fenchurch st., London, Е.С. З 
Weinert, K., Ad miralstrasse 18d, Berlin. —8ole Agents, Wilhelm and Co., 
137, Wool Exchange, Coleman-street, London, E. .......... ........... 17 
Western Electric Co. (Aro), 79, Coleman-street, London, E,O................ 14 
Zurich Incandescent Lamp Co., 47, Victoria-street, London, 8.W. .......... — 
LAM PHOLDERS. 
Kdison and Swan United Electric Light Company, Ediswan-buildings, 86-87 
Queen-street, London, E. O., and Branches d aequ ФАРЕР ОРИ . 80 
Electrical Company, 132 and 124, Charing Cross-road, London, W.C. ........ 15 
General Eleotrio Co., 69, 71 & 88, Queen Victoria-street, London; & Salford 23 
Universal Electrical Fittings Co., Suffulk-road, Sheffleld .................. 10 
LAMP PILLARS 
General Electric Co., 69, 71 & 88, Queen Vict >r:a-st., Lon lon, E. O.; &3alforl 98 


Macfarlane and Co., Glasgow 


LEAD MACHINERY. 


Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland . eee 


LIGHTNING CONOGOUOCTORS. 


General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E.C.; & Jalford 23 
Johnson & Phillips, 14, Union-ct., Vid Broad - st., London; € Unariton, Kent, 1,16 
Sax (Julius) and Co., ount-street, Btore- street, London, W.C.......... 31 


LUBRICANTS. 


Reliance Lubricating Oil Co., 19 & 21, Water-1n., Gt. Tower-st., London, Е.С. 0 
Willoox (W. Н.) and Co., 84-36, Southwark-street, London, 8. J.. 


MANUFACTURING ELEOTRICIANS. 


METERS (Electricity) 
Chamberiain 


Allsop F. C., 97, Queen Victoria-street, London, Е.С.......................... 
Dorman and Smith, Salford, Manchester; and London and Giasgow........ 
Drake and Gorham, 66, Victoris-street, London, 8. WWW.. . 
Easton, Anderson & Goolden,3, White B07 London. S. W. Works: Erith, Kent 
Edison and Swan, United Electric Light Company, Ediswan-buildiogs, 36-37, 
Queen-street, London, E.C., and Branchen ͥ 
Elunott Brothers, 101, St. Martin’s-lane, Coaring Cro s3, London, W.C........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 
Henley's(W. T.) Tel. Works Co., 27, Martin’s-lane, London, and N. Woolwich. 1 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester б 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1,16 
Laurence, Scott and Co., Gothic Works, Nine iden ss seaewene se crus e 2 
Lundberg, A. P., Bradbury-street, Kingsland, London, WAut .. З 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, Е.С.... 18 
Bax (Julius) and Co., Ridgmount-street, Ya és vhi ondon W. G... „ 24 
3 o 18, Suan Anne's о, 5 . W.; & оноп, Kent 6 
Telegra anufacturing Company, y,near Warrington; and 11, Queen 
Viotoria-street, London, R. O.; and Liverpool J 8 1 


and Hookham, New Bartholomew- street, Birmingham ........ i8 
General Electric Co., 69, 71 & 83, Q 16en Victoria-st, London, E.C.; & Salford 29 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1,16 
Laurence, Scott and Oo., Gothic Works, Norwich)... 2 
Westinghouse Electric Co., 32, Victoria-street, Westminster, London, 8.W... 
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MADE AT CHELMSFORD, ENGLAND, UNDER CROMPTON-POCHIN PATENTS. 


CROMPTON & OO,, Ltd., 


Liberal Discounts to the Trade. ARC WORKS, CHELMSFORD. xg 
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Classified Index to Electrical Trades.— Continued. ` 


IOA. PAGE 
Wiggins (F.) and Sons, 10, Tower-hill, and 62 and 68, Minories, London, Е.О. 28 


MICROPHONES. 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W.O. ; and Coventry, Bagland.............. 
General Electric Co. 6,71 & 88, Queen Viotoria- street, London, E. C.; & Salford 28 
International Eleotrio Company, 55, Red Cross · street, London, E. d 65662666666 — 


MOTORS (Electric). 
| Electrical Engineering Co, 49, Queen Victoria-street London E.C 81 


Crompton & Co., Mansion House- London, E. C.; & Chelmsford. 23, 27 
Crypto Works Co., 29, Clerkenwell-road, London, -—D— n . 14 


Easton, Anderson & Gooldea,8, W hitehall-pl.,London, S. W. Works: Erith. Kent 88 


Mills, Manchester ............... . 65 
Johnson & Phillips, 14, Union. ot., Old Broad - st., London; & Charlton, Kent 1,16 
Laurence, Scott and Co., Gothic Works, Norwich ................ 2 


eseeeeanes 


Mather and Platt. Salford Ironworks, Manshoster .................... — 23 
New Bees‘on Cycle Co, Coventry .. ...... qm e — € 9 
Newton Electrical Works, Taunton, Bngland  .............. 8 — 


Siemens Bros. & Co., 12, Queen Anne’s-gate, London, 8. W. and Woolwich 6 


NON-CONDUCTING COMPOSITION. 
United Asbestos Co., Dock Hous, Billiter-street Loudon, Е.С. .......... 13 


NON-MAQNETISABLE WATCHES. 
Smith (S.) and Son, 9, Strand, London, W.C. оеововов оо оо овоз оеооо осоо оо ов ~~ 


OIL FILTERS. 
General Electric Co., 69, 71 & 33, Qaeen Victoria-st, London, Е.С. : & Silford 23 
Wells (A. C.) & Co., 93, Midland-ruad, St. Pancras, London; and Mauonester 11 


PAINTS, &oc. 
Indestractible Paint Co., 27, Cannon-street, London, E.C. ............- = 83 


PATENT AGENTS. 
Chapman (J. C.), 70, Chancery-lane, London, W. Gg... 1„ 
Lorrain (J. G.). Norfolk House, Norfolk-street, Strand, W.C, 6 „% %%% „%%% 2 


PORCELAIN. 
Ballers Limited, 82 & 83, Queen-st., London, E. O.; and Hanley and Tipton 15 


POROUS CELLS. 
Epstein Elec. Acoumulator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S. H h 42 È 
Stiff (J.) and Sens, London Potteries, Lambeth, London, B. W. — 
PUMPS. 


2 6 „ „ оо „ 


SAND BLAST APPARAT J8. 
Tilghman’s Patent Sand Blast Co., Sheffield ............................ 1] 


SCREWS, TERMINALS, дс. 
Automatic Standard Screw Co., Halifax оозогсоосооооооооо estes es esvseeseseeees 25 
Armstrong, Stevens & Son, Whittall-street, Birmingham.................... — 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 333 ˙ 0 
Kandt (J.) & Co., 12, Shaftesbury- avenue, London, ................- sence, 12 
Lehmann Bros., 89, Hampshire-street, Torriano-avenue, London, N. WMW. 


SOREW THREADS. 
Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... — 


SHUNT-BOXES. 

Paul, R. W., 44, Hatton-gardon, and Great Saffron-hill, London, E.C.... 20 
SOCKETS. 

Electrical Company, 123 and 124, Charing Cross- road, Lon lon W. CCC. . 16 


General Electric Co.,69,71 & 83, Queen Victoria-st.,London, E. O.; & Salford 98 

Lundberg, A. P., Bradbury-street, Kingsland, London. N. ...... 8 
STEEL WHEELS. 

Jackson (Р. R.) and Co., Salford Rolling Mills, Manchester б 


STEEL ANO IRON FOUNDERS. 
Jackson (P. К.) and Co., Salford Rolling Mills, Manchester 5 


STONEWARE AND PORCELAIN. 
. Doulton and Co., Lambeth, London, В.Е. E 98 
Stiff (J.) and Sons, London Pottery, Lambeth, London, S.. — 


STORAGE BATTERIES. (See AcoUMULATORS.) 


"отце FOE SAMS ME. 

uncan et and Co., enchurch.stroet, London, E, Oo.. 88 

Indestructible Paint Co., 27, Cannon-street, London, E. G. . . . .... 88 
Johnson & Phillips, 14, Union-ct., Old Broad-at., London; & Chariton, Kent!,16 


SU RFACE CONDENSERS. 


Bellis (G. E.) & Co., Ledsam-st. Works, B 
London, f W , m orks, Birmingham; and 9, Victoria-t, 


9**9^»25e«8*9230900029220680609*200002000009090002500000090800590090909000008 


n, S. W. 666 „ 6 % „„ %%0½j½;5:᷑n 6 „ ао — 
Easton, Anderson & Goolden. f, denas Pis кодо! W. Mar, dinde eon 88 
ompany, wan-bu A 


© 


Electric Construction Co., Wolverhampton; and Dashwood House, Ol 


Evered and Co., 27-35, Drury-lane, London, W. C.; and Birmingham Z 
General Electric Co., 89, 71 & 88,Queon Viotoria st London, E.C.; & Salford 93 
4 


Johnson & P ре, 14, Union-ct., Old Broad-st,, London; & Charl K 

0 Scott and Co., Gothic Works. Norwich eec Rd (EEKE) гат a ы 
Lund berg, A. ao bere st. Kingsland, London, N... KEKET E) @eore 9-000 ow 8 
Nalder gt = EET Red Lion-street, 5 салон B.O. es.. 18 
Biemens ° Queeu Anne London, S. W. е 
U alversal Electrical Fittings Co., Suffolk road, Sheffield -oua m = 10 


ТАРК. 
Oonnolly Bros. Hacker Manchester, London Agent: C, F, Quicke, 72 


TELEPHONES. PAQB 
Consolidated Telephone Construction and Manufacturing Co., 188-183, 
Shaftesbury-avenue, London, W. C.; and Coventry, England .,.......... 
General Electric Co., 69,71 & 88,Queen Victoria-st., London, E. G.; & Salford 23 
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Telegraph Manufacturing Co., Hori near " arrington, and 11, Queen 


Victoria-street London, E.C. ; and Liverpool ................. aac rd us 
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Hicks, James J., 8, 9 £10, Hatton-garden, London, E. .................. — 
TOOLS. 


Küoke (W. and Co., Elberfeld, Germany—Sole Agente: Wilhelm and 
Co., 182, Wool Exchange, London, E. C00 q 6 17 


TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-street, London, E.O. 81 
Crompton & Co., Mansion House-build London, E.C.; & Cheimsford. 23,27 
Easton, Anderson & Goolden,8,Whitehall-pl.,London,S.W. Works: Erith,Kent 33 
Electric Construction Co., Wolverhampton, and Dashwood House, Old 
Broad-st., London, E.C...... sieeve И КОКС ГҮ seas wees РРР РИИ — 
General Electric Co., 69, 71, & 88. Queen Victorla-st., London, E. C.; &Silford 2 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent1,16 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester iu В 
Laurence, Scott and Co,, Gothic Works, Norwich ........................ 7 
Siemens Bros & Co., 12, Queen's Anne’s-gate, London, S. W.; & Woolwich 6 
Westinghouse Electric Co., 82, Victoria. street, Westmi.ster, London, S. W... — 
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Consolidated Telephone Construction and Manufacturing Co., 186-188, 
Shaftesbury-avenue, Londen, W.C.; and Coventry, England ............ 13 
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Broad-st 9, London, E.C @eeeee 2 2 6 66 „ 6 „ 6 „% „% „% „%%%Gĩ „„ % „%%% %%% ов о 0e „„ % %%% % оов оа е 2 2 — 
General Electric Co., 89-71, Queen Viotoria- st., London EB. C.; aud Salford 33 


TRAVELLING CRANES. 
Easton, Anderson & Goolden, 8, Whitehall-pl.,London,8.W. Works: Erith,Kent 83 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E ........ з 0 о0о „ „% „% Ü1ł½n „e eee „„ „%% e „„ „„ „„ „„ „„ „ „ „ „% „ „66 „ „ „ „ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; & Salford 23 
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TYPEWRITERS 
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VENTILATING. 
Belliss (G. E.) & Co, Ledsam.atcoet Works, Birmingham; and 9, Victoria- 
street, London, 8. ...“ ⅛ĩ] au Gees ð _— 
Blackman Veutilating Company, 63, Fore-street, London, К.С.............. 20 
Matthews & Yates, Swinton, Manchester 17 
VOLTMETERS, 


Crompton & Co.,]Mausion House-buildings, London, E. C.: & Chelmsford. 22,27 
Drake and Gorham, 66, Victoria-street, London, S.W. c ао СЕЕН 
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Elliott Brothers, 101, 8t. Martin's-lane, London, W.C................ mE 
Evershed and Vignoles, Woodfield Works, Harrow-rd., London, W. ........ 2t 
General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E. C.; & Salford 23 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,16 
Nalder Bros, and Co., 16, Red Lion-street, Clerkenwell, London, E.C. .... 18 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, Е.О. .... 20 
Pitkin, J., 56, Red Lion-streot, Clerkenwell, Е.С. .................. Mus ss 
Richard, Jules, Paris _.............................. ——M—— soss 
Salmony (Н. M.) and Co., 61, Charing Cross-road, London ,W.C. .......... 
Biemens Bros. & Co., 12, Queen's Anno sgire London, 8.W.; & Woolwich 
White, James 16-20, Cambridge-street Glasgow ......cccsccsccccccccccece 

VULCANITE. 
Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, Е.С. 12 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester . 10 

WIRE (Covered and Uncovered). 
Connolly Brothers Баск оу, 5 : C. F. Quicke, 72, Fins- 
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bury-pavement, London, ————— e rr RN el 
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Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,18 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, E. OC. 3 
Balmony (H. M.) and Co., 61, Charing Cross-road, London, W.C. ............ — 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W.; and Woolwich 
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On Saturday last, under the heading of ‘‘ Good Newa for the 
Blind,” we caught sight, in a leading daily paper, of a Parisian 
reverberation of a message which had reached these shores 
direct from America a few days before. Considerable interest, 
we are told, has been excited by the statement that Mr. 
Epison has declared that sight can be restored to the blind by 
means of the Röntgen ráys, on the sole condition. that the 
optic nerve is intact. Thpre is no necessity for enlarging on 
the happy prospect which Euch a splendid discovery would hold 
out to those of our fellów-creatures who, by nature or by 
accident, have been deprived of the blessings of vision. . 

At one of the asylums for the blind, as I watched 
the poor inmates walking slowly up and down the garden 
paths in the bright sunshine with which we were exceptionally 
favoured this afternoon, I could not refrain from reflecting 
upon the joy with which, they would greet the assurance thát 
their darkness would be turned into light, and that they would 
yet gaze on this fair world and play their part in it in full 
health and energy. Аз yet they are totally ignorant of 
these promising tidings. From kindly motives," which will 
be readily understood, nothing: has been said to them on the 
subject. * Why, exclaim those in whose charge they are, 
* buoy them up with hopes that may prove delusive, and then 
leave them a prey to bitter disappointment and to greater 
despair than before?' Why, indeed? Why convert wild 
guesses into cablegrams, and buoy up with delusive hopes 
the thousands of blind who do not happen to be sheltered 
from American “ thrill" news? No wonder the sentimental 
Paris correspondent.of our daily contemporary is fain to 
confess that pending the receipt of more precise details 
on this important subject, French savants are rather dis- 
posed to believe that the news is too good to be true," 
leading oculists pointing out that between producing “а 
more or less vague impression of light on the optic nerve” 
and the conveyance of “ any notion of form or colour,” there 
is a world-wide difference. 

. Earnest labourers in the field of science prefer to publish only 
well-matured investigations, and to make known only practical 
certainties. Mere sensation and guesswork are esteemed quite 
as damaging to anyone desirous of a reputation for scientific 
sobriety as, let us say, the antics of the once famous, many- 
titled Count ALessanpro рт Cacuiosrro, “ Pupil of the Sage 
Althotas, Foster-child of the Scherif of Mecca, probable Son 
of the last King of Trebisond; named also Acharat, and 
Unfortunate Child of Nature ; by profession healer of diseases, 
abolisher of wrinkles, friend of the poor and impotent, grand- 
master of the Egyptian Mason-Lodge of High Science, Spirit- 
summoner, Gold-cook, Grarid Cophta, Prophet Priest.” 


REVIEWS. 
— jm 
Elementary Engineering. A Manual for Young Marine Engineers and 


Apprentices. By JOHN SHEgRREN Brewer. Third Edition. (London: 
Crosby, Lockwood, and Son.) 

It is a very rare thing for an elementary engineering manual 
to be absolutely devoid both of illustrations and mathematical 
symbols, but the little book before us possesses this negative 
quality. It is, perhaps, thought that the apprentice sees 
enough of drawings in the shops; but yet we fancy that a 
section of the valve chest and cylinder of a Жезло engine and 
a reproduction of an indicator diagram would greatly facilitate 
his elementary studies. The better part of the book is written 
in the form of a catechism, and it seems that this system is 
appreciated by the class of readers for whom it is written, since, 
in spite of the multitude of books on the same subject, the 
work has already run through two editions. Some of the 
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answers show admirable evasiveness, for instance :—Question : 
“ How is puddling done? Answer: By a workman who is 
called a puddler." The book may be recommended to very 
young apprentices who wish to study in as simple a way as 
possible the very simplest elements of elementary engineering, 
since there is little or nothing in the volume which would 
have to be unlearnt. 


Physical Units. By Magnus MacLean, M.A., D.Sc. 
and Co.) 

This is an excellent book, and should be popular. It gives 
clear and concise definitions of the recognised physical units, 
shows their relations to one another, and details the various 
methods of reproducing them. It commences with definitions 
of the fundamental units of the metric and British systems. 
After giving the values of the British in terms of the metric 
units, it mentions as near approximations 1ft. = 80:48cm. and 
llb. = 458-6 grammes. Surely the approximations given should 
have been lin. = 2:5400em. and 1 kilogramme = 2:20461Ь., as 
these are just as accurate and much easier to remember. 
After insisting on the scientific and practical distinction 
between mass and weight, the author goes on to consider the 
time unit at some length, comparing the solar and sidereal day, 
and concluding with Thomson and 'Tait's suggestions for a 
time unit other than the ambiguous: and variable second. 
Next, the geometrical, kinematical and dynamical units are 
defined, and the reason of the variations of the force of 
gravity from place to place is entered into more or less in 
detail. Density and specific gravity are defined; and it is 
clearly pointed out that they are of different dimensions, and 
that it is only due to the arbitrary definition of the gramme 
that the specific gravities and densities of bodies are numeri- 
cally equal if expressed in the metric system. Then follows a 
tabular list of the symbols and dimensions of the various 
mechanical units, and some examples of the use of these. 

Electric units are dealt with in the next section. The 
three fundamental equations representing Ohm's law, Fara- 
day’ capacity law, and Joule's law are given and explained, 
and'it is shown how by adopting as a fourth fundamental 
equation either F=Q?/d? or f - CLm/Kk?, either the electro- 
static or electromagnetic system of units is evolved. Each of 
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| these two systems is then described in detail, and the device of 


using a fourth dimensional symbol K or д is adopted in giving 
the dimensions. of each unit, so as to keep the relations 
between the systems apparent. Tables are given of the 
dimensions of electric and magnetic quantities in both sys- 
tems of units, first taking account of thé fourth dimension 
and then neglecting it. In the section on practical electric 
units the volt and ohm are defined from fundamental prin- 
ciples, and then the other practical units are derived from 
them. The method of the absolute measurement of quantity 
by means of a ballistic galvanometer is next given; the 
methods of measuring current are briefly mentioned, and the 
various methods used for the determination of resistance in 
absolute measure are enumerated, followed by tables of the 
determinations of the ohm, and of the relation between the 
B. A., Legal,“ Siemens’ and International units. The 
measurement of electric units electrostatically is just referred 
to, and this is followed by a table of the determinations of т 
since 1856. A few pages are devoted to heat units, the dis- 
tinction between the thermal, dynamical and thermometric 
systems being made particularly clear by giving temperature a 
dimension [0], so that, for instance, the dimensions of Joule's 
equivalent are given as [L?T-?01]. 

Next we find a list of some of the more useful physical 
constants and relations." In this list, although the value of 
the British standard candle is given, and Mr. Vernon Har- 
court’s pentane standard is also mentioned, no reference is 
made either to the French standard carçel and bougie décimale 
or to the German amy-lacetate standard, both of which are 
now made use of as much if not more than the British 
standard. It is surprising to find, among the more accurate 
constants: Electrical unit of energy = 1 kilowatt-hour = 
14 н.р. for one hour = 8:6 x 105 joules. It will supply 16 
16 c.p. lamps for nearly one hour, and will give as much 
light as 100 cubic ft. of gas." Matthiessen’s standard of the 
conduetivity of pure copper ought to find a place either here 
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or among the tables at the end of the book. Although it is 
only now а commercial standard it is almost universally used, 
and yet the value quoted for it in text-books, pocket-books, 
&c., is not always the same. 

As an appendix is given the Order in Council on Electrical 
Units and Standards, published in August, 1894. The book 
concludes with a very useful set of 82 tables, including, 
amongst others, tables of moments of inertia, densities, 
specific inductive capacities, electro-chemical equivalents, 
specific heats, indices of refraction, and wave-lengths. 


THE CROMPTON POTENTIOMETER: ITS USE AND 
; CAPABILITIES.— VIII.“ 


BT W. C. FISHER, ASSOC. MKM. INS T. C. E. 


Platinum Thermometry. 

In concluding the series of unavoidably intermittent articles 
upon the Crompton potentiometer, the method of measuring 
temperature by means of the platinum thermometer in con- 
junction with this instrument is chosen as being a subject 
of interest to the engineer who studies the economical 
working of his station. But before dealing with the subject 
in connection with the potentiometer, a brief description 
of the brilliant work done by Messrs. Callender and Griffiths 
in perfecting the platinum thermometer originated by Sir 
William Siemens must be of interest. The thanks of engi- 
neers are certainly due to these gentlemen for all they 
have done in rendering the practice of pyrometry and thermo- 
metry the simple, reliable and accurate one it now is. 

The principle involved is nothing more than the alteration in 
electrical resistance due to differences in temperature of a plati- 


Standard Resistance то Voltameter 


P A, 
C E 


Ao 
Adjustable Resistance To Voltameter 
Fio. 50. 


num wire, that metal being adopted as being most reliable and 
constant in that respect, and possessing as it does a very high 
melting, and consequently destructive point, the range over 
which temperatures may be measured is very great, from the 
infinitely low—as the researches of Profs. Fleming and Dewar 
shew—to the highest measurable up to the present, i. e., 
1,500°C., with an accuracy hitherto unheard of throughout the 
whole range. 

As mentioned previously, the percentage rise in resistance of 
a platinum wire with increase in temperature is practically a 
known and constant quantity, varying slightly, however, with 
nearly every batch of wire, во that each has to be tested 
separately ; but, once ascertained, the co-efficient rarely, if ever, 
alters in the least degree, even if the wire be heated almost to 
fusing point. If, therefore, the ohmic value of a length of such 
wire at any fixed temperature be known, an alteration in such 
value is indicative of a change in temperature ; such change, 
by means of the known coefficient, may be accordingly 
measured with the degree of accuracy available in the measure- 
ment of resistances. 

Sir William Siemens was the first to adopt this principle, 
and to use platinum as an indicator of temperature ; a model 
of the apparatus used by him may be seen at South Kensington ; 
the writer uses the word “model” advisedly, as, unless he is 
incorrectly informed, the original porcelain or clay reel, with 
its platinum wire, was annexed by a visitor of possibly a 
speculative turn of mind, and is now represented by a whitened 
wooden reel, upon which is wound a tura or two of homely 
and inexpensive tinned wire. 

This instrument and its method of use may be briefly 
described by means of the diagram shown in Fig. 50, in which 


* For previous articles see The Electrician, November 29th апа Decem- 
ber 6th, 1895, January 17th and 3lst, March 13th, May 1st, and June 26th, 
1896, 


a coil of platinum wire, PC, is shown connected in series with a 
standard resistance, SR, two voltameters, A, Az, and an adjust- 
able resistance, AR. The end of the platinum coil nearest 
the standard resistance and a point midway between A, and A, 
is bridged by the battery circuit B, so that we have in reality 
connected to the battery two parallel circuits P. SR, A, and 
PC, Ar and A, If, therefore, these circuits be equal in 
resistance, the flow of current and consequent action in the 
voltameters in each circuit would be equal. Any difference in 
resistance would be indicated by a difference in the action of 
one or other of the voltameters. It is therefore obvious that 
if the standard resistance SR be made equal in resistance to the 
platinum spiral PC at any known temperature, and if the value 
of the standard be kept constant, any alteration in the resistance 
of the platinum coil, and consequent unequal action in the volta- 
meter, may becompensated by meansof the adjustable resistance 
AR, and the action in the voltameters equalised ; if this alteration 
in PC be caused by alteration in temperature in the vicinity of PC, 
the amount of compensation necessary at AR would, in conjunc- 
tion with the constant of PC, be an indication of the value of 
such temperature. In practical use, therefore, it would only be 
necessary to suitably fit up the platinum coil PC, so that it 
might be handily placed in the position the temperature of 
which has to be ascertained, and by suitably proportioning the 
resistances SR and AR, and adjusting the two circuits so as to 
be of equal resistance at a common, known, or given temperature, 
we have a rough-and-ready means of measuring the temperature 
desired by placing the platinum coil in its vicinity and adjust- 
ing AR until the action in the voltameters is equal. Such, in 
its simplicity, was the invention of Sir William Siemens, which 
was adversely criticised by the Committee appointed to report 
thereon before the British Association in 1874. 
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In the platinum thermometry of to-day there cannot be said 
to be any radical change. What improvements there are have 
been in the endeavour to eliminate the various sources of 
error, and render the instrument aud method more sensitive 
and reliable; there has been a redistribution of parts, as it 
were; and the adoption of galvanometers or indicators instead. 
of the wearisome voltameter, a consummation for which 
practical men have much to be thankful for be they silver, 
copper, or gas voltameters, life is too short for their use 
where frequent readings or watching is necessary. Good work, 
doubtless, can be done with them where time is of no value; 
but, except as a means of measuring work done over a long 
interval of time with constantly varying load, they are of little 
or no commercial use, 

The subject of platinum thermometry was next tackled by 
Callender (joined later by Griffiths), who in 1891 applied for 
and obtained letters patent bearing on the subject. In their 
hands, by attention to details, the Siemens method has been 
considerably altered and improved, not only in the matter of 
electrical connections and measurement, but also in the fitting up 
of the platinum;coil itself, which for accuracy and sensibility in the 
Siemens form left much to be desired. This improvement may 
be judged from Fig. 51, and the following description, in which 
the platinum wire of very fine gauge, 5-8mils., is wound non- 
inductively on a very light ingenious framework of mica, of 
maltese-cross section, as shown. The ends are welded to 
mica washers, which fit the containing tube, and which serve 
platinum wires of larger gauge, threaded through holes in 
the double purpose of insulation, and preventing convection 
currents within the tube. The mica discs also carry a loop 
of platinum wire, of similar gauge to the leads mentioned, 
the use of which will be explained later on. Both loop and 
leads are continued up the tube to terminals suitably fitted 
thereon. | 
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Made in this manner the platinum thermometer is very sensi- 
tive, responding to any change of temperature, however sudden 
or smal], in a manner delightful to those accustomed to the 
strain attendant upon watching a mercury thermometer. 

The containing tube is naturally of some importance ; up to 
500°C. hard glass is available, but where measurements of 
temperature up to 1,200'C. or thereabouts have to be made, 
resort is made to the use of silica or porcelain. The modifica- 
tion in the method of electrical measurement made by Messrs. 
Callender and Griffiths is shown in Fig. 52, in which the 
battery B is connected in parallel with two main circuits, one 
containing the standard resistances SR! and SR?, the other 
consisting of the resistance coils RC, compensating loop EF, 
slide wire and platinum coil the points C and O in these 
circuits being bridged by the galvanometer. 

From the diagram it will be seen that if these two points C, O 
be of equal potential value, the galvanometer needle will be 
motionless ; any inequality, however, will result in a flow of 
current through the galvanometer indicated by a deflection of 
the needle. SR, and SR, of the circuit ACD are made equal 
in resistance and remain constant; the whole of the circuit 
A, F, C, G, D is variable. With the platinum coil at 0°C. the two 
halves A, F, O and O, G, D are made equal; with increased 
temperature, assuming the slide wire and resistance coils 
to remain constant, the platinum coil at once undergoes altera- 
tion in resistance, increasing directly as the temperature, 
resulting in a displacement of the point of equal potential O 
with C. "The amount of such displacement may be ascer- 
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tained by the movement of the sliding point G along the slide 
wire until the neutral point is ascertained by non-movement 
of the galvanometer needle. Should the amount of dis- 
placement be greater tban the range of the slide wire 
—which has a bisectionally-divided scale—an alteration in 
the number of resistance coils (RC) in circuit is made, it will 
at once be seen, therefore, that if the resistance of the slide 
wire is suitably proportioned to that of the platinum coil, and 
if the coils RC are arranged in definite units of the slide wire, 
their values can be made a direct indication of the amount of 
increased temperature. Mention has been made of the com- 
pensating leads, shown in Fig. 52, when describing Fig. 51. 
They are necessary for the following reasons. The platinum 
coil, whilst exposing a large superficial area, has relatively a 
small cubic content, so that it may readily be plunged into the 
centre of heat, the value of which it is desired to ascertain, 
naturally, a3 the leads in the tube connected to it cannot be 
of equal and constant temperature throughout their length, 
résults are vitiated by a varying and unknown quantity; to 
compensate for this, therefore, an equal length—in the form of a 
loop—of the same section and material as the leading in wires, 
is introduced, and is connected to the opposite end of the 
circuit (i. e., EF, Fig. 52), being under the same conditions 
as the leads, disturbing influences in both are equal, and 
being on opposite sides of the equipotential point O, neutralise 
each other. 

Sinking the question of compensating leads and use of a slide 
wire, Messre. Callender and Griffiths introduced another later 
method of measuriug temperature by means of the variation 
in resistance of a platinum wire. This is shown diagram- 
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matically in Fig. 53, in which it is seen that the battery circuit 
is in parallel, with the two cirouits A, B, C, D and A, E, F, H, O. 
The portions AB, BC, AE are of equal and constant resistance 
one to the other, the remainder consisting of the connecting 
wires CB, FH, the platinum coil DH and adjustable resistance 
EF are variable. The points BE are connected together through 
a galvanometer G of open divided scale, This galvanometer, 
having a graduated scale, takes the place of the slide wire 
formerly used; and as the constancy and sensibility of a 
galvanometer used under these conditions are variable, being 
entirely dependent upon the impressed E.M.F. on its terminals, 
together with any temperature error that may exist in itself, 
difficulties arise in obtaining concordant results where such 
variations exist. "This difficulty is very neatly got over by the 
introduction of two coils of wire (CW), known as the “ field 
coils,” so placed that their axes are at right angles with the 
ordinary coils of the galvanometer, and are electrically con- 
nected in series with the main or battery circuit. Any 
irregularity in current flow would, therefore, have the result of 
proportionally affecting the field and deflecting force, so that 
the deflections of the galvanometer remain constant in value, 
irrespective of any variation in E.M.F. at its terminals. 

Error in the instrument due to temperature alteration is 
compensated by a shunt on the “field coils" having a low 
temperature coefficient, a similar and suitably proportioned 
resistance being placed in series with the galvanometer results 
in a neutralising or compensating effect, as any alteration 
through temperature in the galvanometer has a corresponding 
opposite effect in the “ field coil.” 

use, the platinum coil being at 0°C., and the remainder 
of the apparatus at normal temperature, all circuits are made 
equal in resistance as indicat ed by the galvanometer remaining 
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at zero, a rise in temperature in the vicinity of the platinum 
spiral results in upsetting the equilibrium of the galvanometer 
proportional to the extent of such an increase. If, therefore, the 
galvanometer be so graduated as to have a scale of, say, 100°C. 
temperature to that range may be read off on it direct ; should 
however, the temperature rise above that figure, the resistance 
coils in EF are so proportioned in relation to the platinum 
coil as to reduce when plugged out the resistance of the 
platinum cirenit by the extent it was raised to produce a 
deflection of 100°C. or any multiple of the same, so that the 
resistances of the circuits are again made equal, and the galva- 
nometer so again brought to zero. "The resistances so plugged 
out may, of course, be made to bear direct the values of the tem- 
peratures productive of their retirement from use. It will be 
noted that the connecting leads CD and FH being on opposite 
sides of the bridge compensate, any error being common to both ; 
whilst, of course, any variation in the lead BD is dealt with by 
the “field coils.” The advantages of this method of thermo- 
metry over the old cannot be denied, the flexibility which allows of 
temperatures being measured under hitherto impossible condi- 
tions, or in inaccessible places, and which also allows of the ther- 
mometer scale being read at any convenient distance away from 
the thermometer itself, the possibility of as it were spreading the 
thermometer over a large area and obtaining a mean tempera- 
ture reading direct, are all in themselves a sufficient recom- 
mendation, whilst the degree of accuracy and sensibility 
attainable is far beyond what is necessary for all practical 
work ; for by means of the Callender pyrometer, as shown in 
Fig. 51, temperatures of 1,000°C. may be measured to Pyth of 
a degree—that js to say, to 1 in 10,000. The seusibility 
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is naturally limited solely by the description of galvanometer 
used, which, of course, might be anything at will; the writer 
has used a calibrated reflecting d'Arsonval, with a scale of lft. 
to 1'C., which certainly had the advantage of being easily read 
at a distance; but with a sensibility of that order one had to 
be careful in approaching the thermometer, as the near vicinity 
of the body or approach of the hand resulted in driving the 
spot off the scale. This rapid action would not, of course, 
‘be possible were it not for the small size and thermal 
capacity of the platinum coil, combined, notwithstanding, 
with large surface exposed to action when fitted up in the 
Callender-Griffiths form; if the same wire were wound 
upon solid clay or porcelain formers, as in the original 
Siemens form, the thermal capacity would be so great 
that quick responsive action would be impossible; sudden 
changes in temperature of even comparatively large magnitude 
could not be measured with the accuracy desirable in physical 
or experimental work, on account of sluggishness and a corre- 
sponding disposition to “hunt.” To this cause, together with 
conduction and convective errors, it is possible to ascribe the 
adverse report on the Siemens instrument in 1874; and it is 
due to their elimination by refinements in construction and 
method of working that the newer apparatus of Messrs Cal- 
lender and Griffiths has reached practical perfection. 

In measuring temperature by means of a platinum wire in 
conjunction with the potentiometer as has been already briefly 
stated, it is only necessary to have in addition a standard resist- 
ance equal in resistance at ordinary temperature to that of the 
platinum wire at the temperature of melting ice. The standard 
‘and platinum coils are connected in series with a source of 
E. M. F. and means AR for regulating the same, as shown dia- 
grammatically in Fig. 54. Potential leads from the standard 


B A.R. 


Adjustable 
Resistance 


tential Leads 


Standard Coil 


To Potentiometer Platinum Coil 


Fic. 54. 


and platinum coils bemg carried to the potentiometer, it follows 
that the potentials of both may be measured and compared, 
the standard resistance being of manganin, and conse- 
quently having little or no temperature error within the limits 
of the ordinary temperature at which it is worked, remains con- 
stant, the platinum coil being subjected to the temperature it 
is desired to measure, with its large coefficient of 0°37 per 
cent. per degree Centigrade, speedily undergoes alteration in 
value of resistance. The amount of this alteration in resistance— 
obtained by comparison, as stated—divided by the platinum 
coefficient, gives the actual value of the unknown temperature. 

It is, of course, possible, by balancing the standard resistance 
at & given point on the instrument, to have the temperature 
values engraved so as to be read direct, or & table and curve of 
values might be made; but, what is by far preferable and suffi- 
ciently accurate for ordinary work, assuming tbat the co-efficient 
of the platinum is not very wide of 0:37 per cent. per degree, 
is to balance the standard resistance at the figures 270, in which 
case with tbe above constant each degree would correspond 
to one division, so that 270 being zero, 


271 divisions = 1°C, 
280 » = 10°C, 
370 B 100°C, 
1,270 „  =1,000°C. 


The instrument is thns practically direct reading, as the tempe- 
rature value is the difference between the values of the standard 
and platinum coils. 

This method of measurement by means of the potentio- 
meter has several advantages, questions of compensation, 


resistance of leads, variability of circuit thermo-junctions, 
dirty terminals, and consequent imperfect contact need not be 
considered ; whilst there is no limit to the distance that 
separates the thermometer from the measuring apparatus, 
which may even, if necessary, be measured in miles. The 
great sensibility, combined with acouracy, of this method 
of measurement permits of & platinum coil of lower resist- 
ance being used ; for whilst the Callender instrument serves 
admirably for physical and experimental work, there is that 
in its very sensitiveness and fragility which tends to unfit it 
as & practical instrument for the rough-handling general in 
commercial or engineering usage. A modification of the 
Callender instrument is therefore necessary; and as a lower 
resistance can be used, it may be made up of the same 
weight, but relatively much thicker platinum wire, whicb, 
sufficiently stiff in itself when wound in a short helix, does 
not necessitate the use of mica vaues, and may be more 
solidly mounted, or, instead of wire, platinum strip or foil 
may be used. Fig. 55 is in itself sufficiently explanatory of 
both forms of modifications, to which possibly objection may 
be taken, inasmuch as there is liabilty to sin in the direction 
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of the Siemens form ; but engineers do not want anything like 
the accuracy that can be obtained in platinum thermometry, 
used mainly for flue gas temperatures ranging from 500° to 
1300° possibly more or less, so long as they can be 
measured with certainty to within 1 or 2 per cent., that is all 
that is necessary, and that is easily assured in the case of the 
instrument shown in Fig. 55. 

It should be stated also that Messrs. Crompton have recently 
brought out a temperature indicator having a dial the scale on 
which is equivalent to à movement of liu. of the needle to each 
100deg. rise in temperature ; such an instrument, in view of the 
stoker, would indicate condition of affairs in the flue, whilst the 
same instrument modified as a recorder gives an indelible con- 
tinuous record of the same, and may be fixed in the chief's 
office, or elsewhere if necessary. 

In conclusion, the writer's thanks are due to Mr. Crompton, 
by whose customary kind permission much of the information 
contained in this series of articles is made public for the firat 
time. 
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THE M‘DONALD BATTERY. 
BY W. R. COOPER, M.A., B.SC. 


The primary battery of the future has so often made its 
appearance that it is a little surprising that it should still 
continue to spring up at irregular intervals, with the inevitable 
„boom which the public are ever ready to welcome. One 
of the latest examples appears under the name of the 
M'Donald patent Electro-Generator and Storage Battery—a 
title sufficiently startling to be borne by a simple modification 
of the historic Daniell cell. The descriptive catalogue of 
40 pages, issued by the Syndicate, tells a good deal that is new 
to us (though it may be known to certain technological 
examination candidates), and begins with a ‘short account 
of the two young men who have, by their inventive genius, 
given to the world what is believed by many to be one of the 
inventions of the century." From boyhood these two youth- 
ful geniuses “ have shown a remarkable aptitude for chemistry 
and electricity“; во much so, that for a long time Messrs. 
M*Donald had been of opinion that a primary battery might 
be constructed so as to generate and store electricity within 
itself, to such an extent as to produce high motor power 
without recourse to a dynamo; and they accordingly applied 
their minds to its construction." We are then told that 
polarisation caused by gases clinging to the surface of the 
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negative plates '' has hitherto been the great enemy of chemical 
generators"; and that Messrs. M'Donald, ** after prolonged 
investigations and innumerable experiments, extending over a 
period of years," have '*discovered that by using a porous 
negative element, which would absorb the gases, instead of 
allowing them to clog the surface of the plates, polarisation 
could be wholly and effectually prevented." 

This marvellous cell, as shown by the sectional figure 
reproduced, consists of an outer vessel, a, and a porous pot, 4, 


the space between which is occupied by a copper spiral, d, | 


and cinders (the absorbent negative element), in a solution of 
copper sulphate. The positive is a rod of zinc immersed in a 
solution of common salt ; for, we are told, **after many weeks 
of experiments, Messrs. M'Donald discovered that a solution 
of sodium chloride, or common salt weter, evolved gases 
while in action for which the cinders had a great affinity, and 
which they would absorb as rapidly as they formed.” 

Of course we are told that the battery is without doubt 
the simplest, cheapest, and most effective source of energy. 
ever placed before the world," and that the purposes for 
which it can be used ** are unlimited." Cn another page we 
are startled by the information that “ the M' Donald Generator 
and Storage Battery supplies what is lacking in the accumu- 
lator and oil engine, and effectually meets the objections 


inherent in both. It can be supplied at one-fifth the cost, 


while it is only one-tenth the weight of the accumulator or 
oil engine. It both generates and accumulates the electricity 
itself. When it.is exhausted it requires only a small supply 
of sodium chloride, or common salt, and it is ready for work 
again." This opens up a delightful vision, which is not 
obliterated by the naive statement that there will, of course, 
be an absorption of zinc, but as only 2402. for 100 watt-hours 
are used, it will be seen at once that the cost of this will be 
infinitesimal.” It would almost appear that Faraday had 
been overcome by our young geniuses. 

It is a pity that such inventors do not study the elements 
of their science and the failures of their predecessors before 
calling upon their genius. By so doing they would at least 
learn something of their subject. The electrical industry 
would also be less troubled by injurious public beliefs, such 
as that in the possibility or advantage of every cell being its 
own accumulator; and pamphlets displaying so much ignor- 
ance as the present catalogue would not appear. No 
acquaintance is shown with even the elementary principles 
of primary cells. Any technical college student who has 
looked into the matter would know that gases are not evolved 
in a Daniell cell, and that polarisation in that case is removed 
by the copper sulphate. It is, therefore, useless to think of 
placing an absorbing negative plate in such a cell, as only 
copper should be deposited upon it. There is the further dis- 
advantage that copper deposited upon cinders is practically 
lost; and it would be preferable to diminish the internal 
resistance by the use of more copper in place of the cinders. 
Of course, it is most important that polarisation should be 
eliminated ; but any cell destined for power purposes on a com- 
mercial scale should be as simple as possible, and therefore 
porous pots are very undesirable. There is more than one 
single-fluid cell in which polarisation is effectively overcome 
without the use of a porous pot. But, even under the most 
favourable conditions, it is the cost of zinc, and not polarisa- 
tion or internal resistance, which makes the use of primary 
batteries on a large scale an impossibility. This fact appears 
to be forgotten by a certain class of inventors, who rarely 
express their results in price per unit. The cell of the future 
will, we are afraid, consume something far cheaper than zinc. 

It is to be regretted that the reports of experts should so 
often be misleading. They may be perfectly correct; but desira- 
ble information is often omitted, and the public is thus given 
a very wrong impression. For example, in the M‘Donald 
catalogue there is a report by Mr. Tatlock, in which a com- 
parison is given between the output of a M‘Donald and an 
ordinary Daniell cell, much to the advantage of the former ; 
but no details are given as to their relative dimensions. 
Again, from the report of Mr. Bryson, M.I.E.E., it would be 
inferred that sulphuric acid is invariably used in Daniell cells, 
and that polarising ‘‘ gaseous globules are evolved; he also, 
leads us to infer that the M‘Donald cell is superior to the 
accumulator, and frankly says that it will be '* of the greatest 
value to those who require a means of driving auto-cars, 
yachts, launches, lathes, and dental engines." Is it sur- 
prising that the public should, on the face of such evidence, 


believe that these batteries will propel a ship through the 


seas for about one-fourth the cost of steam, with one-eighth 
the labour, and will only occupy one-fifth the space, and have 
only one-fourth the weight of the material used at present in 
the best-constructed steamers "’? 


THE ELECTRIC LIGHTING ОЕ CAPE TOWN. 
‘ <. 4 LEM | 

The Cape Argus of October 26th contains the following 
interesting report on the Cape Town elvetrical plant, for which 
Messrs. Siemens and Halske were the contractors :— 

1. I am asked to report upon the electric installation for the City of 
Cape Town, and morc particularly as to the manner in which the same has 
been carried out by the contractors. A report of this character generally 
consists of a comparison of executed work with the specification to which 
the tender has been made. and with the contract to carry out the work. 

2. Ihave readacontract dated December 14, 1892, with various documents 
attached, particularly one marked Tender, Project III. In the contract I 
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find the following usual expressions :—Page 5, Section 5: “ All material 
. . . . Shall be of the best quality, and all workmanship of the highest 
class. And on page 16, Section 26: “The contractors guarantee that a 
complete, efficient, and thorough electric lighting system for the City of 
Cape Town will be carried out.” 

5. At the end of a document marked Annex B., Information upon 
Tenders for an Electric Light Station in Cape Town," I find the following 
words: — We are able to offer a good guarantee for the use 
of first- rate materials and for good and safe working.“ I am not aware 
that this offer has been accepted, or that any guarantee has been entered 
into. 

4. The descriptions of the various items of plant offered by the con- 
tractors in their tender for Projeet III. are so meagre as to be quite value- 
less for the purpose of protecting the Corporation from inferior, unsuitable, 
insufficient, or inefficient materlal or apparatus. 

5. The general effect of the contract and of the tender appears to me to 
be that the contractors have to supply a quantity of plant, material, and 
labour, to the amount, at their own valuation, of some £40,000. 

6. In the absence of anything of the nature of a specification, it is diffi- 
cult for me to determine the nature of the present report. I therefore 
proceed to consider the various parts of the work, on their own merits. 

7. The pipe line and buildings do not fall within the present report. 


Turbines. 

8. The turbines are described on the last page but one of the tender as 
of 200 B. H.P. each. Nothing is said about the quantity of water required, 
the efficiency at different loads, the limits of regulation, or the precision of 
the governor. 

9. On page 12 of the document marked “ Annex B.,” “Information on 
Tenders," an efficiency of 7b per cent. is suggested. No means for gauging 
the water have been provided at the generating station ; but your electrical 
engineer is informed that about 1,000,000 gallons in 10 hours are taken. 

10. From the log sheets of April 11, 1896, I find that about 150 electrical 
н.р. was generated with a head of about 15 atmospheres. This is equiva- 
lent to about 500ft., and shows a combined efficiency of about 594 per cent. 
Assuming 75 per cent. for the turbine, this leaves 80 per cent., a somewhat 
low efficiency for the dynamo. On the whole, the turbines seem to do what 
was expected of them. 

11. Automatic governors have been provided for the turbines, and your 
electrical engineer informs me that they work satisfactorily. This is an 
unusual thing for automatic turbine governors to do. 

12. I have examined the drawings of the turbines. They are of the im- 
pulse type, with partial injection. I consider this to be a suitable kind for 
this work. Your electrical engineer has no complaints to make except as to 
leakage of the main valves. 

13. I observe from the drawings that the buckets of the turbine are made 
of yellow metal, and I am informed that owing to the quantity of sand in 
the water, there has already been appreciable wear of the bucket edges. I 
understand, however, that a continuance of this sand is not probable, and I 
do not consider that any serious wear or loss of efficiency need be appre- 
hended. 

Engines. 

14. I have not had an opportunity of seeing the steam engines under 
steam. As there is no guarantee for steam or coal consumption I have not 
considered it necessary to have steam specially raised for the purpose of 
making a test. They are inverted compoundengines, From their general 
appearance and from inspection of the drawings, I consider them to be 
adequate for the work, but they are in some respects inferior for the pur- 
pose of dynamo driving to modern English engines adapted for that purpose. 

I5. Your electrical engineer informs me that he has had to give con- 
siderable attention to these engines, and I am of opinion that if he had 
not во actively concerned himself in alterations and repairs, serious trouble 
might have arisen. 

16. Among the defects of the engines may be mentioned the seizing of 
one of the eccentric straps, which caused a breakdown. The injured 
parts have been repaired, and the eccentric straps have been altered 
according to the instructions of your electrical engineer, and at the 
expense of the contractor. The expedient adopted in this case, namely, 
the lining of the eccentric straps with Babbit metal is not in accordance 
with usual engineering practice, but the result seems satisfactory ; and 
whether the breakdown arose from bad workmanship in manufacture or 
erection, or from the use of too hard metal, I consider that your 
electrical engineer was justified in causing this alteration to be made both 
in the engine which broke down, and in the other опе, 

17. I am informed that on first erection the slide valves were wrongly 
set, and that your electrical engineer discovered this by the faulty iudi- 
cator diagrams. The valves were re-set and materially reduced to steam 
consumption. 

18. I am informed that one of the slide valves is cutting, and that it 
has been arranged that it shall be planed and resurfaced, the work to be 
done to estimate, and the cost to be defrayed by the contractors. This is 
alluded to in a letter dated February 11, 1896, from your electric engineer 
to the contractor. 

19. No relief valves have been fitted to the engines ; these have been 
asked for by your electric engineer in the letter of February 11th already 
mentioned. 

20. I understand that the clutch rings on the dynamo shaft heated 
owing to inaccurate construction or erection. Your electric engineer had 
them cut at the expense of the contractors. I observe that there is con- 
siderable motion of the segments, and that the original arrangement must 
have been defective. 

21. Whether the defects which 1 have mentioned were due to bad work- 
manship of construction or of erection, or whether they were due to faulty 
design, need not be investigated, as the contractors have remedied them at 
their own expense, 


22. No lifting tackle has been provided in the tender for the generating 
station. This very necessary matter has been remedied by the design 
and ordering of the necessary work by your electrical engineer. The 
material had been delivered on the occasion of my visit, but had not been 


erected. 
Boilers. 


25. The contractors have been called upon by your electric engineer to 
make several alterations in the setting of the boilers. Two iron joists 
have been put in, and the firing arches have been raised and splayed 
inwards. The fire-bars being unsuitable, the whole have been removed, 
and a new set have been fitted to the design of your electrical engineer, 
and at the expense of the contractors. 

24. No feed-water heater or economiser has been provided. I consider 
that in designing a steam plant, situated as this one is, every effort should 
be made to reduce coal consumption, even though it is intended to use 
steam during & comparatively short period. ! 


Dynamos. 

25. The dynamos appear to be suitable for the work, and sufficiently 
powerful for charging the battery through the main trunk. I have no 
information as to their efficiency. As there is no guarantee I have not 
considered it necessary to make a test. I am informed that they are cool 
after a run, and this is a proof that they are tolerably efficient. 

26. One of the commutators has developed a “ flat.” This kind of defect 
is very troublesome, and if not remedied always increases, eventually dis- 
abling the armature. The cause is sometimes difficult to trace. The con- 
nections of the wires were opened, and I am informed that a loose wire was 
found. This was made right, and on the occasion of my visit this com- 
mutator was being turned up. The repair was done at the expense of the 
contractors. 

27. The other dynamo was running, and I observed that the sparking 
was small. I noticed a spark occurring regularly once in every revolution ; 
this is sometimes indicative of a defect which may afterwards develop, but 
as I understand that this dynamo has been running for some time without 
giving any trouble, I do not apprehend that any serious defect will occur. 
I may remark that these commutators are made of steel instead of copper. 
This is an example of German practice upon which I do not venture to 
express an opinion other than that the behaviour of a copper commutator 
on a good English dynamo leaves nothing to be desired. 


Switches. 
28. The switching gear in the generating station is simple and apparently 
sufficient. 
Trunk Main. 


29. The generating station is connected with the distributing station by 
means of a trunk main, upon which the whole of the lighting, whether by 
water power or steam power, depends. The insulation of this main is, 


as I am informed, good, but I understand that there is no guarantee what- 


ever for it. A defect arising either from external injury or by decay of 
the covering would have very serious consequences. 

30. The size of the trunk main, in the absence of any specifications, has 
been chosen by the contractors. It is of sufficient size to carry the current 
of one dynamo only. One half of the plant at the generating station must 
therefore be regarded strictly as spare plant. 

31. I observe in the document marked Annex B.,“ page 12, the 
average loss in the main cable is put at 18 per cent. Assuming that the 
measuring instruments are correct, an examination of the log sheets shows 
that this loss is as calculated. 

Switchboards. 

32. The distributing station contains switchboards for the measurement 
and distribution of the supply, and for battery regulation. I observe in 
the log sheet for April 11, 1895, that there is a serious discrepancy between 
the ampere-meters, The sheets record that 175 amperes were sent down 
from the gensrating station, and that at the same moment 200 amperes 
were being received at the distributing station. 

33. The switchboard for regulating the battery is of an unusually ela- 
borate character. It is automatic, and is worked by a continually running 
motor. The motor consumes about one unit of electrical energy per 
hour; this quantity is sold by the Corporation for Is. 2d. Taking the 
sheer cost, exclusive of distribution, at 6d. per unit, the motor costs about 
£18 a month. The cost of the switchboard and motor was £842: this at 
6 per cent. for interest and depreciation comes to £4 a month, making £22 
a month as the cost of this apparatus. I understand that it is seldom 
left to take care of itself. It is usual in most stations to employ a man or 
intelligent lad to do this work. 

34. Several pilot-wire resistances on this board have been burned out, 
and are being replaced by the contractors. It is described in the tender 
as being suitable for 400 amperes. I consider that the apparatus would 
suffice for a very much larger undertaking than the present one. The 
automatic apparatus seems to work well, but I have observed on more 
than one occasion a regular blinking of the lights, which I attribute to the 
“ hunting of the mehanism. 

Battery. 

35. The storage battery is a peculiarly important part of the plant, and 
instead of being an expedient for the convenience of supplying a light load 
when the dynamo is stopped, or for assisting to meet the highest load, not 
only is the distribution of the whole supply dependent on it, but owing to 
the small size of the trunk main, a large portion of the supply itself, 
whether distributed by other means or no, must be drawn from it. 

56. It is suggested in the document marked Annex B., page 12 that 
“it might be necessary to put afterwards in the under station two small 
dynamos, one of which in reserve, for equalising the tension in the four 
parts of the cable system. The cost of these, erected here with their 
switches and conductors, would be £920. Whether they will be required 
depends upon the greater or less regularity of the light consumed on the 
different evenings.” 
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37. Your electric engineer at once recognised the great risk, if not indeed 
the impossibility, of relying merely on a storage battery for the whole dis- 
tribution of electric supply from a single charging main to a 5-wire system, 
and these machines were accordingly supplied. 

58. I am informed that the first battery was a complete failure, and that 
the N one was supplied at the contractor's expense. 

39. The only description which is to be found of this important item is 
in the tender as follows: — Two hundred and seventy-two accumulator 
cells, Tudor system, in wooden lead-covered cases, for an output of 468 
amperes, and 1,404 ampere hours." 

40. I find that 264 cells are in use, and eight are in reserve. I am in- 
formed that a greater capacity than 1,404 ampere hours has recently been 
experienced. It is claimed, as I understand, by the contractors that the 
guarantee, such as it is, expressed in the words which I have quoted, ex- 
pired on September 1, 1896, and I presume that the agreement of April 11, 
1896, is held to support this. 

41. I bave examined at random two cells of this battery, and find it to 
be in good condition at the present time. There is a little soft mud, no 
sign of sulphate, or of appreciable buckling. This kind of battery has a 
good reputation, but it must be clearly understood that it is not a perma- 
nent part of the plant, like a dynamo or steam engine, but it is necessarily 
subject to decay. 

42. Until recently the life of a storage battery was taken by makers and 
other optimists at about 10 yeara. Actual experience showed that decay 
generally began to be felt after three or four years, and considerable renewals 
were necessary. Up till the last four or five years a battery four years 
old, and in good order, was rare; but to-day makers guaranteed to main- 
tain batteries in order, under certain conditions, at about 5 to 74 per 
cent. The conditions are such that a guarantee is seldom entered into, 
and it is necessary that the battery should be to a certain extent under 
the supervision of the makers. 

43. In the document marked ' Annex B.," page 15, I find the following 
words :—'' These batteries are in Europe very often insured by the manu- 
facturing firms in the following way: The owner of the battery pays a 
yearly premium (about 5 per cent. of the value), and the manufacturer 
guarantees to deliver the battery after 10 years in the same condition and 
with the same efficiency as in the beginning. No doubt this insurance 
spe aks favourably for the first-rate qualities of these Tudor accumulators.” 

44. As I do not suppose that the makers would enter into any guarantee 
whatever for the present battery, I venture to recommend that a sum 
equal to 124 per cent. be annually written off the value (£7,803. 68.) of 
the battery. 

45. It must be observed that the contractors were doubtless led to 
recommend so large an outlay on tbe battery on the ground that the 
nature of the water power is such that it is convenient to use a small and 
constant amount of power, say, 200 H. P., for a considerable period, instead 
of a large and variable quantity for a short time. It is true that this is a 
convenient way of utilising the water power ; but when the total annual 
expenses of the electric light department are examined, taking into con- 
sideration the interest and depreciation on the hydraulic plant, I think 
that it will be found that water power used under the present conditions 
will not show a great saving over the cost of first-rate steam plant in this 
town. 

46. 'The design of the present plant, particularly in relation to the use 
of the battery, appears to me to be very inefficient. I use the expression 
“ efficiency " here in its strictly engineering meaning, and I mean by it the 
proportion of power expended to power realised and paid for. By the 
word "inefficient" I do not mean any defect of material or workman- 
ship. Electrical inefficiency has been closely studied by English electrical 
engineers, and their methods are, in this respect, far in advance of elec- 
trical engineering in America or on the continent of Europe, where atten- 
tion hes not yet been carefully paid to this matter. 

47, On the occasion of my visit to the generating station I found the 
electrical pressure was 690 volts, according to the voltmeter there in use. 
The pressure required on the consumers’ wires is 440 volts. This repre- 
sents a loss of 35 per cent. Besides this loss of pressure there is a smaller 
loss of current, being the difference between the charging and discharging 
of the battery. This loss is difficult to determine, and can only be 
estimated by careful balancing of the log sheets over & considerable period. 
It probably amounts to 15 per cent. under the circumstances in which the 
present battery is used. 

48. In the absence of any specification or guarantee, I do not think that 
the contractors can be held liable for any default in this respect. The loss 
of 35 per cent. ia no doubt nearly a maximum. 

49. I am not in possession of statistics which enable me to calculate the 
actual loss thus experienced, but from information given to me by your 
electrical engineer, I understand that the annual generating expenses are 
about £4,590, and that the plant, buildings, land, pipe line and tail race cost 
about £84,965. Interest and depreciation on this at the low rate of 4 per 
cent. comes to £3,398 128., making together, say, £8,000 as the cost of 
generating. 

50. On examining the log sheets for April 11, 1896, I find that for the 
first three hours the average pressure was 687, the second three hours 630, 
the next 54 hours 604, and for the last 24 hours the generating pressure 
was 620. The pressure required on the consumer's premises is 440 volts. 
The losses were, therefore, 56 per cent., 50 per cent., 27 per cent., and 29 
per cent. for these periods respectively. Taking the average at 30 per 
cent. the loss for that day was at the rate of £2,400 per annum. If 18 
per cent. of this is due to the trunk main, and 2 per cent. to 5 per cent. to 
the distributing feeders and service wires, the remainder must be debited 
to the battery. Besides this loss, which is a loss of pressure alone, there 
is a loss of current already referred to. 

Air Wires. 

51. The most obviously unfortunate part of the electric lighting system 

of Cape Town is the overhead work in the streets, called by the contractors 


159 


“air wires." These wires and their poles cost £11,321. 2s. 2d., and the 
contractors offered to lay all wires under ground for £28,500. 

52. I am informed that the mode of fixing the insulators with sulphu 
was not suitable for the high summer temperature, that large numbers 
failed, causing serious mischief, and that your electrical engineer suggested 
another mode of fixing. I find that all the insulators, amounting to about 
12,000, have been so refixed at the contractor’s expense. 

53. I consider the general appearance of the overhead work to be most 
unsightly and objectionable. Owing to the wide spans in many places, and 
to the strong winds, great difficulties have arisen owing to the striking 
together of the wires. This has given great trouble, and has been likely 
to injure the apparatus in the distributing station : it causes blinking of the 
lights, and might, if the wires broke, cause serious shocks, and even fire. 

54. The striking of the wires together has becn prevented in many cases 
by cross pieces of wood. I consider these, and the feeder terminals, and 
the twisting of the wires from a horizontal to a vertical arrangement, to be 
very clumsy work. 

55. I consider that the way in which bare copper wires charged to con- 
siderable electric pressure are run close to balconies and other parta of 
houses to be dangerous. Such practice is contrary to the Government 
Regulations. These Regulations are not retrospective ; but I venture to 
call attention here to them, particularly to Regulation Nu. 19. 

56. I am informed that gutta-percha-covered wires were used in the arc 
lamp- posts, and that the gutta-percba was softened by heat, and that after 
failure all such wires were replaced by another kind by the contractors at 
their own expense. 

Cables. 


57. I am unable to express any opinion upon the durability of the insu- 
lated cables which have been laid in the streets. Those which are armoured 
with steel strip are likely to withstand injury, but those which are armoured 
with wire have already been injured by a pickaxe. Such cables should be 
covered with a creosoted. plank, not so much to protect them as to give 
warning during the opening of a street. The lead covering is liable to 
decay in certain kinds of soil. I have no information on this point. These 
cables have a good reputation on the whole, and, though I do not appre- 
hend any failure, it is to be regretted that there is no guarantee for their 
durability. 

58. The poles are of good quality, and are worth the price given in the 
tender. The copper wire is, doubtless, of good quality, and ought to fetch 
a good price if it is replaced by underground cables. 

Meters. 


59. I cannot yet form a definite opinion about the electric meters. I 
have had two under examination for some time, besides the two which 
register the current supplied to the Government Electrical Laboratory. 
Almost all the errors that I have measured are on the safe side ; that is to 
say, in favour of the consumer. They prubably do not exceed 5 or 6 per 
cent., and are often less. 

60. The range of the large meters appears to be greater than is justified 
by the working ; that is to say, in the large meters it is possible to burn 
one or two lights without starting the meter. 

61. The mode of reckoning the amount registered by these meters is 
singularly complicated, and it would be to the public advantage, as well as 
to the convenience of the Corporation, that consumers should be in posses- 
sion of information on this matter. I am preparing a memorandum on 
this subject, which I venture to suggest might be printed and circulated 
by the Corporation. 

62. Preparation has been made for the testing and certification of meters 
at the Government Electrical Laboratory, and I have already discussed 
details with your electrical engineer. A memorandum on this subject 
will shortly be issued by the Government. 

А. P. TROTTER, 
The Government Electrician and Inspector. 

September 18, 1896. | 


— 


ANNUAL DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The eighth annual dinner of the Institution of Electrical 
Engineers was held on Wednesday last, at the Criterion Res- 
taurant, Piccadilly. Dr. John Hopkinson (the President) was 
in the chair; and among those present were the Duke of 
Norfolk (Postmaster-General), the Marquis of Tweeddale, 
Major-Gen. C. E. Webber, Mr. Alexander Siemens, Mr. J. 
Wolfe Barry (President of the Institution of Civil Engineers), 
Mr. R. E. Crompton, Capt. W. de W. Abney (President 
Physical Society), Sir W. H. White, Dr. E. Frankland, Mr. 
E. W. Richards (President Institution of Mechanical Engi- 
neers), Mr. Spencer Walpole (Secretary General Post Office), 
Prof. Carey Foster, Prof. D. E. Hughes, Mr. W. H. Preece, 
Mr. C. E. Spagnoletti, Prof. Dewar, Mr. J. W. Swan, Rear- 
Admiral W. J. L. Wharton, Mr. S. Z. de Ferranti, Prof. S. P. 
Thompson, Sir Henry C. Mance, Mr. W. P. J. Kawcus (Presi- 
dent Northern Society of Electrical Engineers), Pref. Ayrton, 
Mr. W. E. Langdon, Mr. J. C. Lamb (Assistant Secretary 
G.P.O.), Mr. Dane Sinclair, Mr. Sydney Morse, Mr. W. Б. 
Esson, Mr. G. W. Partridge, Mr. Gavey, Mr. Curra, Mr. A. W. 
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Heaviside, Mr. d'Alton, Mr. Wordingham, Mr. Devonshire, Mr. 
W. T. Ansell, Mr. Parshall, Prof. Walmsley, Mr. Addenbrooke, 
Prof. Perry, Mr. Kolle, Mr. Sparks, Mr. Mordey, Mr. Albright, 
Mr. Mavor, Mr. Campbell Swinton, Mr. B. Blount, Mr. Frank 
Dailey, Mr. Wallis Jones, Mr. Wright, and Mr. Mark Barr. 


The PRESIDENT having proposed the usual loyal toasts, 

Prof. AYRON proposed ‘The Learned and Engineering Societies,” 
associated with the names of Dr. E. Frankland (the Foreign Sec- 
retary of the Royal Society) and Mr. J. Wolfe Barry (President 
of the Institution of Civil Engineers). These two Societies, the Royal 
Society and the Institution of Civil Engineers, had been most 
powerful in promoting the advancement of science, pure and applied. 
He thought the career of the Institution of Electrical Engineers 
vis-à-vis the Institution of Civil Engineers was somewhat like that of 
a stay-at-home daughter ; but when the daughter did set forth to go toa 
home of her own, he hoped that the conduct of the Institution of Electrical 
Engineers in the past, and its conduct in the future, would lead the parent 
to bestow not merely the conventional old shoe and bag of rice, but a warm 
hand-shake and a hearty God-speed. When the daughter of this parent in 
Great George street was quite a little girl it had, like all other little 
girls, occupied itself with its needle, knitting a network of telegraphic 
communication over the face of the globe. Then as it grew older other 
delights attracted it—the brightness of the electric light, the whirl of 
the electric motor, the rush of the electric tramcar ; and in these new 
delights it had shown itself able, with that true radical conservatism which 
was so characteristic of this country, to compete with all foreign attempts. 
Some people might say that the child, as it grew up, had quite forgotten 
the р of its early days. But they knew that that was not the 
case, e click of the telegraph needle and the noise of the telegraph key 
had the same fascination for some of them that it had when the daughter 
was. quite a little child; and in the ballot which had recently been pub- 
lished, the ballot list for next year, they would find names of telegraph 
men whom hoped would link together the members of the Institution, 
as they had, by the network of wire which they had woven round the world, 
linked together the people of the world. In conclusion, the speaker ho 

he would not be betraying any confidence in saying that the Physical 
Society had recently approached the Institution of Electrical Engineers 
with a proposition for joint activity. 

Dr. E. FRANKLAND, in responding to the toast, said that the Royal 
Society was proud of her children, and, he might also say, her grand- 
children, who had distinguished themselves in a very great and important 
work. Many of the prominent members of the Institution were them- 
selves Fellows of the Royal Society, and had contributed in a moet 
marked degree to the interest and importance of the Transactions of 
the Royal Society. | j Е 

Mr. J. WOLFE BARRY, іп replying to the toast, stated that the 
number of members of the Institution of Civil Engineers was about 6,000, 
the members of the Institution of Electrical Engineers numbered upwards 
of 2,000, and the members of the Institution of Mechanical Engineers 
upwards of 5,000. Here they had an army of 11,000 men, all pressing 
forward in engineering knowledge ; and although many of the members of 
the Institution of Electrical Engineers were also members of the Institu- 
tion of Civil Engi , and the same remark also applied to the Institu- 
tion of Mechanical Engineers, yet, making all allowances, there was an 
enormous number of highly trained intelligences all pressing forward. 
From what Prof. Ayrton said about & daughter going forth from her 
parents’ house, he began to fear that Prof. Ayrton was going to suggest a 
dowry in addition to the hand-shake. He was sure they would all be very: 
sorry when it came to the hand-shake, but he could not hold out any hope 
of a dowry. 

Mr. ALEXANDER SIEMENS next proposed Our Guests.” He said it 
had been bis invariable experience, on occasions like this, that speakers never 
would stick to the subject which was put before them. All the nice things 
which he had made up his mind to say had been taken up by Prof. Ayrton ; 
he had also prepared & most beautiful speech on the subject of the 
Institution of Electrical Engineers, which was the next toast, and that 
had also been taken to a certain extent. One thing had not been spoken 
on, and that was the money matter. It was the help of financial men like 
the late Sir John Pender which enabled engineers to carry out their work. 
It was а great mistake to undervalue their services. If science were neces- 
sary, if the engineer were necessary, how much more necessary were the 
means of carrying out the designs ? and in that way he thought the action 
of the late Sir John Pender in coming financially to the aid of electrical 
enterprise at a critical moment should never be forgotten. | 

The Duke of NORFOLE, in replying to the toast, said Mr. Siemens had 
kindly reminded him that he was responsible for what he (Mr. Siemens) was 
good enough to calla great deal of the mischief which telegraphy brings 
about. Now he had decided that if he came there that evening there was 
one topic he should carefully avoid, and that was electricity. He would 
therefore only say that it was a great honour to him to be the head of a 
department which not only did such great work, but which was so inti- 
mately connected, and which must push itself forward in all scientific 
investigations and in all scientific advance. 

The Marquis of TWEEDDALE then proposed “ The Institution of Elec- 
trical Engineers,” He said the toast which had been entrusted to him 
would prove cne of the most acceptable to them, and was one of the most 
agreeable to him. He could assure them that it was not without consider- 
able reluctance and diffidence that he accepted the invitation to propose 
that toast, because it must appear to them that it was one which ought 
rather to have fallen into the hands of a man who had-devoted his life to 
scientific research, than to one who had had no opportunity of that kind, 
and if he did not do justice to those who were connected with pure science 
he hoped they would forgive him. As it was not in his power to deal with 
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the more scientific aspects of the Institution, he was glad he was able to 
appreciate to the fullest extent the enormous benefits which had been con- 
ferred upon mankind through the application of electrical science 
to the practical purposes of the world. The first telegram that he 
ever received was а remarkable one. It was the message which came to the 
Commander-in-Chief at Simla in 1857, announcing the breaking out of the 
Indian Mutiny. It was probably due as much to the establishment of the 
electric telegraph in India at that early date, as to the vigour of the efforts 
made by the military, that England owed her present position there in 
India. He at any rate felt a deep debt of gratitude to those electrical 
engineers who established that system at that time, but that did not 
lessen his admiration for the gentlemen who were still devoting their time 
to the subject. He could not pass over the feeling words with which 
Mr. Siemens had referred to the late Sir John Pender. He (the Marquis) 
occupied, in a very humble degree, the position which Sir John Pender 
occupied before his death, and when he said that at that moment he had no 
lees than 65,000 miles of submarine telegraphs bringing newsand information 
from all parte of the world to London asa centre, they might form some idea 
of the great work which had been performed by his distinguished predecessor. 
Coming to these days, he did not think anyone had done more for theadvance- 
ment of electrical science and its application to the uses of mankind than the 
gentleman who occupied the position of President of the Institution of Elec- 
trical Engineers. Whether they thought of him in his early days winning the 
Blue Ribbon of Cambridge, or whether tliey thought of him improving the 
illuminating power of lighthouses, or whether they thought of him bringing 
the dynamo to its present position, or of his beautiful magnetic researches, 
or whether they recalled his fascinating presidential discourse in 1890, 
which must have been listened to by most present, they had no other man 
who во well combined intellectual qualities with the qualities of the prac- 
tical engineer. 

Dr. JOHN HOPKINSON, in reply, said that no doubt they would 
expect bim to show that the electrical industry was useful to mankind. 
On that point he was afraid it would have to be his duty to demonstrate 
to the contrary, If one wanted to show the utility of electricity to the 
world, he supposed they would turn to the telegraph. But he would 
look into the matter more closely. Suppoeing they were to wake up to 
find that some fairy had, whilst leaving their stature and their meens 
of locomotion the same, diminished the dimensions of the world by one 
half. Would they regard the action of that fairy as benevolent or 
malevolent? Suppose, on the other hand, they were to wake up and 
find that the world was as it was before, but that our means of locomotion 
were doubled. In that case they would also have very much lees earth to 
walk upon. He thought that was exactly what means of communication 
had done for them. The application of steam to the railway and to ships 
had had the effect of diminishing the time which it took to go from 
place to place. That was just the same as diminishing the distance 
which they bad to go, and the same as diminishing the world upon 
which they dwelt. And after all, the telegraph had done more in that 
direction than steam. To go a little further. Were not a large number 
of infamously bad words to be attributed to the use of the telephone! 
Everyone used the telephone because they had to. For his part he rele- 
gated it to a distant room, as he thought it more appropriate that the soula 
of his assistants should be imperilled than that his own should beimperilled. 
It was necessary that the commercial supremacy of the British Empire 
should be maintained, but if the use of coal were to cease, he very much 
doubted whether the supremacy of the British Empire would be main- 
tained. They all knew that in the Niagara Falls more power ran to waste 
than all that could be derived from all the coal in the world, and they all 
knew how many more Falls there were besides Niagara; in the future it 
would be the work of the electrical engineer to utilise these Falls. When 
that time came, what about would England's position be? He might 
multiply the examples of the injurious actions of electrical energy almost 
without end, and he would therefore conclude by thanking the Marquis of 
Tweeddale for the very kind way in which he had proposed the toast of 
the Institution, and the gueets for the kind manner in which they had 
responded to the toast. He would also thank the Marquis for the very 
kind way in which he had referred to his humble efforts in the cause of 
electrical engineering. 

The company then dispersed. 


THE PREPARATION OF MANGANESE IN THE 
ELECTRIC FURNACE.* 


BY HENRI MOISSAN. 
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The reduction of oxide of manganese, which was formerly a 
tedious and difficult run can be effected in & few minutes in the 
electric furnace. f Pure protoxide of manganese was mixed with 
carbon, and heated in an arc of 300 amperes at 60 volts. In five 
or six minutes & complete reduction had been effected, and a 
button weighing from 100 to 120 grammes remained at the bottom 
of the crucible. The reduction can be made with only a 100-ampere 
50-volt arc; it then takes 10 to 15 minutes. Operating with 
excess of carbon, the following analyses were made of the metal 


obtained :— 
1. 2. 3. 4. 
Manganese ...... 8500 85:82 90:60 94-06 
Carbon ............ 14:59 15:98 10°20 6°35 


* From the Annales de Chemie et de Physique, October, 1896. 

+ Oxides of nickel and cobalt are also reduced very rapidly by carbon in 
the electric furnace. I have obtained cast nickel containing from 6 to 154 
per cent, of carbon, and cobalt containing only 0°7 per cent. of carbon. 
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If the reduction takes place in presence of an excess of oxide, the 
quantity of carbon is much less ; and in some experiments only 
4 to D per cent. of carbon were obtained. 

Cast manganese, when prepared in this way, can quite well be 
kept in open jars if it contains little carbon ; but when the pro- 
portion of carbon increases, the moisture of the air decomposes it 
at once. Small fragments placed in water oxidise in 24 hours, 
giving off a gaseous mixture of hydrogen and carbide of hydrogen. 
The decomposition in air is more active as the. proportion of 
carbon approaches that of the carbide of manganese, CMn,, dis- 
covered by MM. Troost and Hautefeuille. I have had an oppor- 
tunity of investigating the decomposition of this carbide of 
manganese in water.“ 

When preparing a great quantity of metallic manganese, by 
means of a more poner arc, the yield is diminished by a quan- 
tity of the metal being volatilised. To prevent this I have heated 
the mixture in a carbon crucible with a cover. Under these con- 
ditions I have obtained metallic buttons weighing from 400 to 500 
grammes, and containing from 95:20 per cent. of manganese and 
4°50 per cent. of carbon, to 96:12 per cent. of manganese and 3°60 

r cent. of carbon. This cast manganese, when heated in the 

orge in oxide dust, is superficially refined, and a soft metal, which 
can be filed easily, is produced. When manganese contains no 
carbon it will not scratch glass. 

Starting with natural manganese binoxide, as pure as possible 
(97 5 per cent.) mixed with carbon and previously calcined by 
Perrot s method, I obtained, with currents of 500 amperes at 50 
volts in a closed crucible, a casting of the following composition :— 


1. 2. 
Manganese ...... ....................... 8978 ............ 91°13 
Gr. ( res eiea 7590 6:41 
§ö§ö§ö;ͤ—] ͥ ½˙· ÁO A 206. uice 1:78 


Thus 96 per cent. of the oxide used in the experiment was 
reduced. I think that this reaction is easily applicable to the 
commercial preparation of metallic manganese ; and as the molten 
metal can very well be refined in an excess of oxide, manganese 
free from carbon and silicon can be obtained. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, November 13, 1896. 


The Berliner Telephone Suit.—On November 9th the suit 
of the United States v. the American Bell Telephone Com- 
pany, involving the validity of the Berliner patent, came up 
for argument before the United States Supreme Court. Owing 
to the importance of the interests involved, the Court granted 
nine hours for argument, which continued the case for about 
three days. Judge R. S. Taylor, of Indiana, opened the 
argument on behalf of the United States; and the counsel 
representing the Bell interests were Messrs. J. J. Storrow, 
James H. Choate, and Frederick P. Fish. The main points 
raised by the United States are: First, that the patent is 
void for illegal delay in its issue; second, that it is also void 
on the ground that a prior patent was granted upon the same 
applieation to the same applicant for the same invention. 
The Attorney-General, on behalf of the United States, avers 
that the Bell Telephone Company designedly, and with intent 
thereby to prolong its monopoly, delayed and prolonged the 
pendency of the application for more than 18 years after its con- 
trol of the patent." The Bell Telephone Company, in its answer, 
points out that the United States officials, from the first, 
have had entire control of the application for patent; and an 
express denial is made that there was any fraud, accident, or 
mistake. The Company maintained that it had not de- 
signedly delayed the issue of the patent with a view to extend- 
ing its rights. It alleged that if there was any slowness 
it was the act of the plaintiff itself, the United States. 
The case before the Supreme Court comes as an appeal by 
the United States from a decision of the Court of Appeals; 
and since much depends upon the result of this action, great 
. interest is manifested in telephone and electrical circles in 
general. It is thought that a decision will be rendered during 
the present term of the Court. 


Expiration of an Important Telephone Patent.—Judge 
Showalter, in the United States Circuit Court, Chicago, on 


* See the Annales de Chimie et de Physique, November, 1896, p 320. 
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November 7th, issued an order of great importance to tele- 
phone interests. In the infringement suit of the Bell Tele- 
phone Company and the Western Electric Company v. the 
Western Telephone Construction Company, it was developed 
that the patent on the Watson telephone switch, which formed 
the base of tbe suit, had expired on July 80, 1895, by reason 
of the expiration on that date of the Canadian patent on the 
same invention. In view of this fact the counsel for the 
complainant have directed that the suit be dismissed. Ina 
statement made by them it appears that no one suspected the 
existence of a foreign patent which limited the terms of the 
United States patent, and it was on the discovery, by the 
Western Telephone Company, of the Canadian patent and 
the expiration of the same, that the Judge granted the order 
&bove referred to. 


CORRESPONDENCE. 


— — 
X-RAY MYTHS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Бтв: In the otherwise unexceptionable report of the Physical 
Society’s meeting of November 20th, which appears on your 
page 126, occurs a passage which fails to convey the sense of 
some remarks of mine. Referring to the experiment of Lafay 
on the “ electrification " of Röntgen rays to make them sus- 
ceptible to magnetic deflection, and to the alleged polarisation 
of the Röntgen rays by Galitzine by the use of ‘tourmaline 
plates, I am represented as saying that І “ had not been 
able to repeat these experiments.” On the contrary, I have 
repeated the experiments, but in every case without finding 
the results stated by the parties alluded to. But even thus 
restated correctly, the report misses the point on which I was 
insisting. That one observer may fail where another observer 
succeeds does not prove anything, except perhaps the inca- 
pacity of the experimenter. My point is, not that I have 
failed to substantiate the alleged deflection of Lafay or the 
alleged polarisation of Galitzine. The point is that, though 
scores of observers have tried to verify these results, no one 
has yet been able to do so. When such able experimenters 
as Oliver Lodge, Alfred M, Mayer, Dr. Mackintyre, and 
others, fail after repeated efforts, and when month after month 
goes by without yielding one single confirmative case, then 
does the cumulative weight of these negative results really 
outweigh the single positive result previously announced. 
On these grounds—not on any individual or personal failure 
of my own to obtain the results—do I relegate to the category 
of X-ray myths the four observations to which I have drawn 
attention, viz., those two already enumerated; the alleged 
conversion of solid insulators such as paraffin into conduc- 
tors; and the alleged determination of wave-length by inter- 
ference that yields a wave-length longer than that of red light ! 
—Yours, &e., ' Sitvanus P. Тномрзом. 


Technical College, Finsbury, London, E.C. 
November 25, 1896. 
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THE SUBMARINE TELEGRAPH MEMORIAL. 
TO THE EDITOR OF THE ELECTBICIAN. 
Sm: I should not have presumed to write you again on 
this subject not even to assure Mr. Bright that I have good 
reason to know that the late Mr. Thomas Brassey really did 
advance one of the large sums I mentioned in my letter of 
the 6th inst.—had not a contemporary of yours in last week's 
issue told us, in reference to the assistance rendered by Sir 
James Anderson, that such work scarcely warranted a 
memorial to him, and two others of his sort (italics mine), as 
representative pioneers of submarine telegraphy, in place of 
those scientists and engineers who rendered the thing possible 
and a subject. for financial exploitation." The bent of all 
this is manifest, and indicates that class of workers from which 
immortals are to be selected in 1901, when no more shall be 
heard of immortalising the names of three financiers in asso- 
ciation with any such title as the inception and extension of 
submarine telegraphy.” 


JJ) b eed eS Le 

In like style, also, the Pall Mall Gazette tells us, “It would 
seem that if any three names are set up as pioneers of sub- 
marine telegraphy, they should be those of men who have 
rendered it an accomplished fact by engineering skill and 
electrical devices—the more so when we remember that sub- 
marine telegraphy could not possibly be financed until there 
was something practicable to finance.” I might ask the 
writer of that paragraph whether he is still quite sure that 
there really did exist at the time something practicable to 
finance" as an Atlantic telegraph. Truth, of October 15th, 
advises the shareholders of the Eastern Telegraph Company 
* to be careful not to make themselves, and the object of their 
admiration, ridiculous by placing Sir John Pender, Cyrus 
Field, or any other mere telegraph financier, on the pedestal 
that properly belongs to others." Mr. Bright will, doubtless, 
see by all this, that there was abundant room for some one 
to put in a good word for the capitalist. 

Now, Mr. Editor, I feel certain that the writers in the 
above-mentioned papers are not aged enough to have lived and 
felt what all the world—and especially telegraph men—did 
feel, in the day of the ** inception " of submarine telegraphy ; 
nor can they know the intense feeling that pervaded all man- 
kind when the vessels laden with the Atlantic cable stood 
away from the coast of Ireland in the direction of North 
America, for a first, second, third, and even fourth time— 
only to return and bring back engineers and electricians (and 
others concerned in the expeditions) with long faces indicative 
of their failure. What were the thoughts of the providers of 
the capital, which at the moment seemed to so many people 
to have been all thrown away, I will leave to your readers to 
imagine. Only the fair side of the question is looked at to-day 
—the grand result of what Cyrus W. Field termed, at the 
dinner given in his honour at Willis's, the unsurpassed 
enterprise of the capitalist, without whose profuse expenditure 
the Atlantic cable would still have remained a chimera.” 

The real history of the inception of submarine tele- 
graphy has yet to be written. It can never be attempted, 
however, until it shall be no longer possible for the author to 
meet any of the actors and participators in it over the green 
cloth of a board-room table, or risk having any of them as his 
vis-à-vis at a celebration or a banquet. A compilation of items 
of events which occurred in the carrying out of this wonderful 
enterprise may, even now, be possible, but not a history—for 
many years to come. 

There is no doubt but that the promotion of the Atlantic 
telegraph was altogether premature; and it will be confessed 
by all who know what was the status of electricity and the 
electric telegraph 40 years ago, and how. far it was then, 

as it stood, likely to be applicable to the working of a cable of 
some 2, 000 miles, that the provisions for the laying and 
working of it were, to a degree, immature. I say this advi- 
sedly, although, in the result, the indomitable efforts of all 
concerned led to success, and mankind has reaped the benefit. 

The promotion of 2,000 miles of cable was a leap 
in the dark; but, fortunately or unfortunately, Cyrus W. 
Field was chairman of American lines of telegraphs, and he 
had arrived at his land's end," and nothing would satisfy 
him but that he should enter the water and come over to 
England. He was wilful or wayward, perhaps, in urging this 
enterprise; but it is manifestly unjust to consider such a 
man as only a capitalist, instead of one who in his enthusi- 
asm to accomplish a grand object, risked every penny of a 
very modest fortune. 

Of the immatureness of the engineering and electric part 
of the business, I also know something; and I know, too, 
of the fortunate and perhaps accidental circumstances which 
have conduced to the success of the undertaking all along, 
and which stood in good stead for those who now seem 
disposed to thrust aside the hand that was so ungrudgingly 
held out to them within distressful days. I can only say, that 
but for the incentive afforded by the lavish outlay of capital, 
by men of great intelligence and of far-reaching aspirations, 
even when it appeared utterly useless, the whole thing would 
have remained as dead as it was already buried, for years and 
years. In that case the unthankful ones of to- day would not 
have arrived at any of the positions they now hold. 
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Again I вау, all honour to such estimable names as of j 8 
John Pender, Cyrus W. Field, and Sir James Anderson, and 
all others who freely gave of their substance, and made such 
good use of the “talents” committed to their charge.— 
Yours, &c., J. W. WinkiNs. 


ACCUMULATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your leader last week on Electric Cabs," you 
state that the “ afluidic” type of cell has a jelly-like electro- 
lytic " (sic). Please correct this mistake the ‘ afluidic” 
packing in which the elements are embedded is of a granular, 
rigid, and highly-porous nature—therefore in no degree 
„ jelly-like.“ The electrolyte moves in it like water in a 
filtering medium; but upwards and laterally, as well as 
downwards, according to the conditions.— Yours, &c., 

Desmonp G. Frrz-GEnRALD. 

94, Loughboro' Road, London, S.W., 

Nov. 24, 1896. 


* AFLUIDIC " 


LEGAL INTELLIGENCE. 


— 


Oetzmann v. The Dublin Corporation. 


In the Dublin Southern Police Court on Monday, before Mr. Byrne, 
Messrs. Oetzmann and Co. (Limited), the well-known house furnishers, of 
61, Grafton-street, Dublin, summoned the Dublin Corporation for having 
failed tosuppl their premises with electric current, which they applied for in 
January, 1895. Thesummonsset forth that thedefendants made default in 
the supply of energy to the complainants, to whom the defendants were 
the undertakers for supplying it under the provisions of an Order ted 
by the Board of Trade in the year 1892, requiring them to supply such 
energy, under a penalty not exceeding 408. in respect of such default for 
each day on which such default was made.“ The default had lasted for 
500 days and upwards. Mr. Day represented the plaintiffs; Mr. Macinerney, 
Q.C., and Mr. Philip White for the defendants. 

Mr. DAY having read the summons, 

Mr. MACINERNEY said he objected to its being received unless the 
date of the alleged default was put in. 

Mr. DAY said, if necessary, he would have the summons amended, and 
December 31, 1885, put in as the date. He proceeded to read Section 18 
of the Act of Parliament, from which it appeared that the Corporation 
should lay down mains and maintain the mains so laid down in the streets 
mentioned in the second schedule appended, of which Grafton-street was 
one. He submitted also, on reading this and other sections in the Act, 
that the inhabitants of the streets in this schedule had the first claim on 
the electric current supplied by the Corporation. The 24th section pro- 
vided that whenever the undertakers made default in the supply of 
energy to persons whom they might be required to supply energy 
under the order, they would be liable to a penalty of 408. for 
each default. The complainants had given the requisite notice to the Cor- 
poration that they required the supply, and the Corporation had accepted 
that notice, and promised time after time to supply the energy, but up to 
the present they bad not doneso. Counsel proceeded to read correspond- 
ence between complainants and the Corporation, commencing on January 
11, 1895, on the subject of the failure to supply the required energy. The 
Corporation, he said, definitely promised to have it ready for the Horse 
Show of 1895. Again, in answer to another application on November Ath, 
the Corporation gave them a definite promise on November 13, 1895, in a 
letter signed by Mr. Henry Campbell, town clerk. which set out: “The 
Electric Lighting Committee are making such arrangements as will enable 
them, by the eud of the year, to supply electric current to you and many 
other applicants.” The promise was not fulfilled ; and the complainants wrote 
again, pointing out that the failure to supply electric current to them was 
most disastrous to their business, as they had a sale commencing on the drd 
prox. A letter was received in reply from Mr. Campbell on January 2186, 
in which he stated that : “ The Corporation have now commenced the work 
of making connections with their electric mains. There were 52 applica- 
tions received previous to yours, and some little delay must therefore take 
place before the necessary supply to you." After further correspondence, 
on February 7, 1896, the Corporation replied, “ The new connections are 
being made as ‘fast as possible, and hope to allow you to have it within a 
fortnight.” Nothing having been done, on August 4th the complainants 
again wrote, strongly protesting against their treatment in the matter, as 
it was now some 20 months since the first application was made, and 
threatening to place the matter in the hands of their solicitor. The Cor- 
poration, in reply, on August 14th, wrote saying that they were anxious 
to do everything in their power for their firm and other firms, but under 
the circumstances must ask the kind indulgence of complainants for some 
time longer. They also pointed out that they were placed in a difficulty 
owing to the non-delivery of a new engine. On August 22nd complain- 
ants again wrote, saying that the answer and explanation of the 
Corporation were very unsatisfactory. Counsel read further correspon- 
dence, from which it appeared that on August 29th the Corporation offered 
to supply 52 lights ; but Mesers. Oetzmann had refused to take any but the 
full 75. However, at а later date—October 7th—they wrote saying they 
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would accept the 52 lights at once, and the balance later on; but they 
did not succeed in getting them. 

Mr. MACINERNEY, Q.C.: Because, in the meantime, we had given 
them to someone else, and could not give them to you. 

Mr. DAY, having concluded the reading of the correspondence, said the 
complainants had come to the conclusion that the Corporation were merely 
trifling with them, and so they had brought the Corporation before the 
Court, ciaiining compensation for the loss that bad been caused to chem in 
their business. It was owing to the fact that the Corporation had 
extended their operations beyond the limited area specified in the schedule, 
and wbich was to have been a first charge on the supply of current, that 
they were left without a supply for their establishment. 

Mr. BYRNE suggested that the case might be allowed to stand for a 
month, the Corporation undertaking in the meantime to supply the required 
energy. 

Mr, DAY said he understood it only took three hours to connect the 
installation of Messrs. Oetzmann with the distributing mains. 

Mr. WHITE : Now. 

Mr. MACINERNEY said that this was an action for a penalty which, he 
submitted, could not be recovered. No one could be more anxious than 
the Corporation to spread the electric light over a wider area ; but, owing 
to circumstances, they were prevented from extending the supply. They 
would supply it to Messrs. Oetzmann next Wednesday in the ordinary 
course, whether they were successful in this proceeding or not. The notice 
that had been served by the complainants was not a compliance with the 
section, and could not be entertained. 

Mr. DAY said he admitted, strictly speaking, they had not served the 
notice required by the Act, but he submitted that the correspondence 
afforded sufficient ground for their proceeding now. The Corporation had 
treated them for two years as persons who had made proper application. 

abril further discussion, it was agreed to allow the case to stand for 
a week. 

Mr. MACINERN EY said it was to be clearly understood that the supply 
of electric current to the plaintiffs on Wednesday was only giving it to 
them in their turn, and had nothing to do with this proceeding. He 
would on Wednesday ask that the case should be decided on its merits. 

Adjourned accordingly. 


Moreton v. Grist and Co. ' 


Last week, at the Norwich County Court, Samuel E. Moreton, electrician, 
brought an action to recover £9, a month’s wages, for alleged wrongful 
dismissal by his employers, Messrs. C. J. Grist and Co., electrical engi- 
neers, of London and Norwich. In April last the Norwich branch of 
Mesers. Grist's business was purchased by Mr. Menteith, who carried on 
business under the same style. The plaintiff was engaged by him as 
managing foreman, at à weekly salary of £2. 5s., au agreement being made 
for a month's notice. The plaintiff was, however, summarily dismissed on 
October 20th, when he received £2. Os. 6d., the wages due to him for a 
portion of the week. The defendant’s reason for discharging Moreton 
were fully gone into, and it was submitted that he was justified in dis- 
missing the plaintiff. After hearing the evidence the Judge held that the 
circumstances of the case were such that it was impossible for the defen- 
dant to continue to employ the plaintiff: and, therefore, judgment would 
be for the defendant, with costs. 


BOOKS RECEIVED. 

* Motive Power and Gearing for Electrical Machinery.” By 
E. Tremlett Carter, C. E., M. I. E. E., F. R. A. S. (London: The 
Electrician Printing and Publishing Co., Limited.) Price 128. 6d. 

** Proceedings of Royal Society." No. 362, Vol. LX. Price 
1s. 6d. 

** Fortschritte der Elektrotechnik." (A Quarterly Review.) The 
year 1894, No. 2, by Dr. Karl Kahle; No. 5 (patents) edited by 
Dr. Borns. (Berlin: Julius Springer. 1896.) 

* Autobiography of Sir George Biddell Airy, F.R.S.” Edited 
by Wilfrid Airy. (London: C. J. Clay and Son.) Price 128. 

Watch and Clockmaker' Handbook." Ву F. J. Britten. 
(London: E. and F. N. Spon.) 

„Transactions of the Canadian Institute.” Vol. V. Part I. 
(Toronto: The Copp, Clark Company, Limited.) Price $1. 

* The Commercial Organisation of Factories.” By J. Slater 
Lewis. (London: E. and F. N. Spon.) 

** Electric Locomotives." By David Leonard Barnes. (Published 
by the Baldwin Locomotive Works and the Westinghouse Electric 


Manufacturing Company.) 
‘* Auto-Cars." Ву D. Farman. (London: Whittaker and Co.) 
‘ Carriages Without Horses Shall Go.” By A. R. Sennett. 


(London: Whittaker and Co.) Price 2s. 


The Metric System." By W. H. Wagstaff. (London: Whit- 
taker and Co.) Price ls. 6d. 


Transformers for Single and Multiphase Currents.” By Gisbert 
Kapp. (London: Whittaker and Co.) 


The mo.“ By C. C. Rawkins and F. Wallis. Second 
edition. vised. (London: Whittaker and Co.) Price 10s. 6d. 

Kalender für Elektrochemiker.” 1897. (Berlin: M. Krayn.) 

* Manual of Electrical Undertakings." By Emile Garcke. 
(P. S. King and Son, London.) Price 58. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New it ic 
Price Lists, and si matter should be sent early in the .] 


SPECIAL NOTIOE-The 1896 (fourteenth annual) edition of 
“THR ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
boek is 7s, 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and circulars and 
full information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars willshortly be forwarded. The Subscription 
price remains 5s. postage 9d.; abroad, 6s. 6d. post free. After publi. 
cation, 7s. 64., by post 8s. 3d., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions сат be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 

‘t MOTIVE POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E. Now Ready. Price 12s. 6d, 
post free; abroad, 13s. 6d. 

"'THB ALTERNATB CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S. The New Edition ts now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

"SuBMARINE CABLE-LAYING AND RzEPArBING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

LABORATORY Nores AND Forms.—With the above title, we have ready 
a set of 40 Elemen and Advanced Exercises f i i 
Бошпоепа classes, ese have been pre 
and will found of great service to Teachers, Demonstrators, an 
Students. The object of this series is the eaving of th 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 8«. Gd. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained pio ба. 6d. nett. e complete set of Twenty 
Elementary and Tray dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each. A full 
prospectus sent post free. 

* ELzorRIO Моттув POWER."—A. new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information 
the application of electric energy to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 280 illustrations. Price 10s. 6d. 
post free (abroad 11s. 

“Овом ARMATURES AND OOMMUTATORS.”—By Mr. F. MartenWeymouth. 
is also ready ; price 7s 6d. (abroad 8s.). Prospectus on application. 

* ELEOTRIO LAMPS AND ELzOTRIO Ілонтімо,” by Prof. J. A. шшщ, 
нн рЫ e er DE is now money: The book HA gr ecol 
an original illustrations, designs, initials, rice 78. 6d., post 
free. Prospectus post free. 

"ELEOTRICAL ENGINEERING FORMULA,” a pocket-book by Messrs. W. 


Geipel and H. M. Kilgour, is now reed 5 price 7s. 6d., by t 7s. 9d. 
(abroad 8s.). A large paper edition with wide margins can be supplied, 
price 12s. 6d., post free 13s. (abroad 18s. 6d.). Prospectus on application. 


* ARMATURE WINDINGS OF ELEOcTRIO Macurwzs."—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 


TENDERS INvrrTED.— The Great Northern Railway Company 
require tenders for the supply of new and the purchase of old 
stores for 12 months from Jan. 1 next. A list of the contracts and 
other information can be obtained on application to Mr. Martin, 
the Stores Depertment, Doncaster, at which place samples and 
patterns of the Company's requirements can be inspected up to 
Friday, Dec. 4. In the case of telegraph and electric lighting 
material patterns will be exhibited at the Company's telegraph 
stores, Retford. "Tenders have to be sent in to the Stores Com- 
mittee at the Company's office, King's Cross, London, N., by 
10 a.m. of Saturday, Dec. б. 

———— The Corporation of the City of York requires tenders 
for (A) the supply and erection of complete supply station 
plant; (B) supply, laying, and connecting complete system of 
mains ; (C) supply, erection, and connection of arc lamps ; (D) for 
the running of the whole system for a period of years. Tenders to 
Mr. W. Giles, Town Clerk’s Office, Guildhall, York, by Monday, 
30th inst. 

————- The Corporation of Bury invite tenders for wiring the 
municipal offices. "Tenders by noon on Monday next to the Town 
Clerk, Town Hall, Bury. 

——— The General Directors of French Posts and Telegraphs 
require tenders for the supply of seven lots of telephone cables. 
Tenders to the Sous- Secretariat d'Etat des Postes et des Télé- 
graphes, 103, Rue de Grenelle, Paris, by Dec. 8. | 
Tenders are invited for lighting the streets of Stansted, 
Essex. Particulars from Mr. Harford Green, Stansted. 


164 


THE ELECTRICIAN, NOVEMBER 27, 1896. 


Tenpers IsvrrEp.— The Corporation of Southampton invit 
tenders for supplying and laying (a) insulated electric mains, and 
(b) conduits and drawing.in boxes. Tenders to the Town Clerk 
(Mr. Geo. B. Nalder), Municipal Offices, Southampton, by 12 noon 
of Dec. 4. 

TENDERS ACCEPTED.—The Chester Corporation have accepted 
Mr. W. O. Rooper's tender for the electric lighting of the municipal 
buildings and of the public markets. | 
| The following tenders have been received by the 
Southampton Corporation for wiring the Municipal Offices, Guild- 
hall and Police Offices for the electric light, in accordance with the 
specification prepared by the Electrical Engineer UE J. H. Lee) ES 


Sanby and Co. (Southampton) ... E21 222 £119 

E. T. Fitord and Sonn q 239 ...... 131 

Frank Shalders s e 231 ...... . 122 

A. Ford-Lloyd and Co. (Southampton and London)... 225 ...... .105* 
A, Municipal Offices; B, Guildhall and Police Offices. Accepted. 


The Electrical Engineer's protecting tender for the work was £354. 
One tender sent in was declared informal.“ 


. TND ERS RECEIVED.—We inadvertently stated in our last issue 
that nearly 50 tenders had been received by the Plymouth Corpora- 
tion for the supply of plant and machinery for their electric lighting 
scheme. This should have read Torquay Corporation. The estimate 
of the consulting enginer (Mr. W. H. Trentham) was £22,300, and 
we understand that the amount of the lowest tender received is 
about £20,500. | 


VACANCIES, —The Northampton Electric Light and Power Com- 
pany have a vacancy for a pupil or improver, of which particulars 
will be found in our advertisement columns. 

The Electric Lighting Committee of the Belfast Cor- 
poration have a vacancy for a charge engineer. Salary 35s. per 
week, Particulars will be found in our advertisement columns. 
Applications for the post must be sent in to Mr. Victor A. H. 
McCowen, City Electrical Engineer, Central Station, Chapel-lane, 
Belfast, by Friday, Dec. 4th. | 


A competent practical electrical engineer is required for 
electric lift and crane work. See advertisement. 


There is a vacancy for an improver at the Hull 
Corporation Electricity Works. See advertisement. 


— There is a vacancy for a premium pupil in the works 
of a leading firm of manufacturers of electric light plant. See 
advertisement. 


— An installation inspector is wanted for large central 
station. Further particulars appear in our advertisement columns. 


Meters ror SaLE.—From our advertisement columns it will be 
seen that the Bradford Corporation have 117 Aron, 86 Frager, 
24 Edison, and 21 Gullon Edmondson electricity meters for sale. 
Farther details can be obtained from the Borough Electrical 
Engineer (Mr. H. Gibbings), Town Hall, Bradford. 


LiquipATIONS.—At meetings of the Arc Accumulator Company 
(Limited), and the Foreign and Colonial Arc Accumulator Company 
(Limited), on Oct. 26, it was decided to wind up both companies 
voluntarily. On the 12th inst. these resolutions were confirmed ; 
and Mr. Edgar R. James, 39, Victoria-street, S. W., was appointed 
liquic at or. 


A meeting will be held at Messrs. Foss and Ledsam’s, 
5, Fenchurch-street, E.C., on Dec. 29, to receive an account of the 
winding up of D. W. Forbes and Co. (Limited), electrical engi- 
neers, late of the Smithfield’ Engineering Works, Blackwall, 
London, E. s | 

DiscHaRGE IN ВАХКЕОРТСҮ.—БВопа1й A. Scott, electrical engi- 
neer, The Elms, Acton Hill, Middlesex, has obtained his discharge 
in bankruptcy, subject to his consenting to judgment being entered 
against him by the Official Receiver for £540. 


Motor Cars Амр Carriaces.—It is stated that the London 
Electric Omnibus Company intend offering prizes of £50 each for 
the best design of an omnibus to carry 26 passengers, for an 
omnibus suitable for railway purposes, and for an electric cab. 


CROMPTON IMPROvED pD’ARSONVAL GALVANOMETERS.—From the 
Crompton Laboratory, Thriplands, Kensington Court, London, W., 
comes a circular giving particulars of the latest developments of 
the Crompton d'Arsonval Galvanometer, The particulars, which 
sre fully illustrated, relate to the Highest Grade and ** Midget " 
forms of the instrument, full details of which, accompanied by 
prices, will be found in the circular. This instrument was fully 
described and illustrated in The Klectrician for Dec. 13, 1895. 


_ SHIP Firrmcs.—An extremely neat equipment of electric bells 
18 to be installed throughout the new Japanese war vessel ** Fuji” 
now being constructed on the Thames at the works of the Thames 
Iron Works and Shipbuilding Company for the Japanese Govern- 
ment. Messrs. D. Н. Bonnella and Son have made the bells and 
indicators to the order of the Thames Company, the lettering being 
throughout in Japanese. . 


Bean Ray Dirrusers.—Messrs. D. H. Bonnella and Son, of 58, 
Mortimer-street, London, W., are the sole agents in the United 
Kingdom for the patent Bead Ray Diffuser, here illustrated, which 
is made in white, blue, green, amber, and ruby, or to order in 
any combination of colours. It is claimed that by the use of these 
diffusers the glare of clear incandescent lamps is avoided without 
loss of light. The white diffuser we have tried on a 16-c.p. lamp, 


- — 


and consider it a distinct success. They are very strong; and, in 
fact, practically indestructible. The illustration shows the diffuser 
complete, about half size. 

Motor CvcLes.— The New Beeston Cycle Company are to be 
congratulated upon the success of their tricycle, fitted, as seen in 
the illustration, with the De Dion motor. This machine started 
from the Hotel Métropole, London, in the recent procession of 
motor cars to Brighton. The weather and condition of the roads 
were deplorable in the extreme; and it therefore says much for 


the skill of the firm constructing these machines that one of their 
earliest models should have succeeded in running through from 
start to finish without a hitch, arriving in Brighton in good time. 
The machine, in addition to performing its allotted work, was a 
good-looking machine, and this is more than can be said of some of 
its competitors. 


Exports оғ ELECTRICAL APPARATUS AND MATERTAI.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from November 
18th to November 24th, with the ports of destination :— 

Argentina—Buenos Ayres, £294. Australasia—Albany, £51 (including 
£11 telephones) : Hobart, £215 (telegraph material): Launceston, £175 : 
Melbourne, £156 ; Rockhampton, £45 ; Sydney, £550 (including £150 
telephones) ; Wellington, £219. Belyium—Brussels, £1 362 (including 
£1,510 electric cable and £52 telegraph material) Hrazil Para, £7,000 
(submarine cable): Rio Grande do Sul, £80 ; Canary Islands - Orotava, 
£104. Ceylon — Colombo, £19. Holland — Amsterdam, £50; Flushing, 
£285; Rotterdam, £17. India Bombay, £255; Calcutta, £213; 
Madras, £10. Jtaly—Genoa, £54. Japan—Nagasaki, £20,000 (submarine 
cable); Yokohama, £1,381 (telephone cable). Portugal—Beira, £430 
(telegraph wire). South Africa—Cape Town, £306; Delagoa Day, £64 ; 
Durban, £1,952 (including £1,430 telegraph material); East London, 
£214 ; Port Elizabeth, £479. Spain—Bilbao, £126 (telegraph material). 
Straits Setilements—Singapore, £334 (including £69 telephone atores). 
Swcden—Gothenburg, £185 (telegraph wire) Wee Indies—Trinidad, 
£22. Total, £36,647, | | 
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Foreign-Manufactured Electrical Apparalus and Material :— 
Foreign-made goods have been re-exported as follows :— 

Australasia — Brisbane, £12 (telephones); Fremantle, £38 (telephone 
material); Sydney, £265 (telephone material). Total, £315. 

Epison-Swan Company.-—The Directors of this Company desire 
it to be known that the Company does not propose taking up instal- 
Jation work. The question has been raised in connection with the 
absorption by the present Company of the Manchester Edison-Swan 
Company. 

‘ Street Rattway Review.”—The publishers of the American 
Street kaway Review notify а new departure іп the form of a 
regular foreign edition of the Review. There has been a consider- 
able demand of late in this country for the leading street railway 
publications of the United States ; and the Street Railway Review 
has now many readers here, as well as on the Continent, who will 
be pleased to hear of the new arrangement. The first issue will be 
in January next, and will be continued quarterly. It is to contain 
descriptions and illustrations of the newest tramway plant outside 
the United States. If the get-up and general contents of the 
foreign edition of the Review is equal to the American edition, 
considerable success should attend the enterprise shown by the 
publishers. 


ELRCrRO-MEDICAL INSTRUMENTS AND THEIR MANAGEMENT. — We 
have received the fifth edition of Mr. K. Schall’s illustrated price 
list of electro-medical apparatus. Of the value of the apparatus 
offered for sale we are unable to form an opinion, not being con- 
versant with the healing art ; and as to the introductory remarks 
on the elements of electricity and the management of electrical 
instrumente, we can only say that they seem likely to prove of con- 
siderable use to doctors whose knowledge of electrical science has 
become somewhat rusty. Mr. Schall, however, is mistaken in 
thinking that the Paris Congress of 1881 entirely settled the matter 
of units, and he is consequently misteken in asserting that the 
E. M. F. of a Daniell cell is taken as the standard of the volt," 
that the ohm is represented by the resistance of a square millimetre 
column of mercury 106cm. long, and that an ampere deposits 4°08 
grammes of silver per hour. As it will, no doubt, be many years 
before doctors mind very much whether their volts are 7 per cent., 
and their amperes a mere trifle of 1 per cent. wrong, these and 
other similar little inaccuracies do not appreciably lessen the value 
of Mr. Schall's introductory explanations. 

ANNUAL DiNNER.—On Saturday last the cricket club of the 
Queen's Engineering Works, Bedford (Messrs. W. H. Allen, Son and 
Co.), held their annual dinner, 250 persons (chiefly members of the 
firm and their employés) being present. The dinner took place in 
the Town Hall. . W. H. Allen presided. The toast of The 
Firm " was proposed by one of the works foremen, who referred to 
the universal respect iu which Mr. Allen and the firm generally 
were regarded by the employés and the good feeling that existed. 


BRADTORD.—An important report on the question of the employ- 
ment of electric traction on the Great Horton and Bolton tramways 
has been prepared for the Gas and Electricity Committee by the 
borough electrical engineer, Mr. A. H. Gibbings. The report 
recommends the adoption of the overhead system. The cost of 
working a 15-minute service on the Great Horton route (about 23 
miles) is estimated at 9°45d. per car mile, and a 10 minutes’ ser- 
vice at 8'254., while the total capital expenditure is put at £18,660. 
The Bolton section (nearly 2 miles) is estimated to cost about 25 
per cent. more per car mile than the Great Horton section, but if 
the two sections are worked conjointly the cost would be reduced 
to about 8d. per car mile. 

BRIOHETrox.— The Town Council have decided to permit the 
Postmaster-General to erect overhead telegraph wires from the 
railway to the Exeter-street post office, on condition that the poles 
for carrying the wires shall not be placed on the public highway. 

Bristot.—The members of the Electric Traction Committee 
insist upon the Tramways Company taking electric current from 
the Corporation mains for the purpose of working those portions of 
their lines which it is proposed to equip on the overhead system. 
The Committee is composed of members of the Sanitary and Elec- 
tric-Light Committees ; and at their meeting on Tuesday it was 
decided to report to the Council that extensions of the tramway 
system should be sanctioned only on this understanding. 

Brussels INTERNATIONAL EXHIBITION, 1897.— There has just 
been issued a number of documents relating to the British section 
of this Exhibition, including a list of members of the Dritish Com- 
mission, regulations for the guidance of exhibitors in the British 
section, forms of application for space, special rules relating to the 
transport, reception, installation and return of products, &c., rules 
relating to sales and samples of exhibits, copies of which and other 
information can be obtained of the Executive Commissioner, Mr. 
James Dredge, 35 and 36, Bedford-street, Strand, W.C. It is 
notified that applications for space will be entertained in the order 
of their date, and that no guarantee for good positions can be given 
after the 2186 prox. 


Coventry.—A communication from the New General Traction 
Company for the consent of the Corporation to the construction of 
additional tramways in the city has been referred to the Streets 
Improvement Sub-committee for consideration and report. ——'The 
electricity department continues to make steady and satisfactory 
progress. At present there is an equivalent of 5,245 8-c.p. lamps 
connected, and applications for 300 additional lights are in hand. 

EpiNBURGH.—'lhe electric light has been introduced into the 
General Post Office. The installation includes 36 10-ampere Brockie- 
Pell arc lamps of 2,000 c.p. each, and 540 incandescents, current 
being taken from the Corporation mains. The wiring contract has 
been carried out by Messrs. W. Barton and Son, of Edinburgh. 

ELECTRIC OMwNIBUSES.—AÀ ''Press view of the vehicles which 
the London Electric Omnibus Company proposes to put upon the 
streets was to have taken place on Friday last. The affair was 
something like the play of ** Hamlet" without the Prince of Den- 
mark, as, so far as we can learn, the technical press were not invited 
to the show. This does not prevent us extending our condolences 
to the Company fur the criminal malevolence of which they have 
been the victims. We understand that on several occasions the 
cars, and the electrical apparatus connected therewith, have been 
tampered with ; and so serious and completely carried out was the 
last attempt to bring discredit upon the Company's system, that 
it proved completely successful, and the show to which members 
of the London and Provincial Press had been invited was a perfect 
fiasco. The ’bus would neither run nor walk, but took a sidelong 
course, and finally stood still, to the delay of the traffic, and to the 
undisguised satisfaction of bus and cabdrivers, to say nothing of the 
discomfiture of Mr. Hadcliffe Ward, Major Flood-Page, several of 
the Directors of the Company, and their invited guests. It is 
difficult to understand why the Company cannot safeguard them- 
selves against this tampering, especially as they have had many 
experiences of the kind. Surely а small body of Commissionsircs 
or other reliable men could have been told off to watch tho 'bus 
night and day. One of the results of the failure of the bus has 
been, we learn, the discharge of nearly the whole of the staff 
engaged by the Company to prepare the vehicle for public use. 
Another trial is to be given on Monday next. 


ELRCrRIC Traction Notices.—The last two issues of the London 
Gazette contain a number of notices by Authorities and 
companies, who in most cases seek powers to acquire existing 
tramways, to construct new lines, and to apply electrical or other 
system of mechanical traction. Below we give а summary of these 
notices : — The Liverpool United Tramways and Omnibus Com- 
pany seek powers to construct tramways in сеооа Bootle, and 
Litherland, and to employ electric traction ; the Leicester and 
Nottingham Corporations, to work tramways by electricity ; the 
Blackpool, Newport, Bradford and Hudderstield Corporations, and 
the Moss Side Urban District Council, to construct tramways 
and to work the same by electricity or other system of 
mechanical traction; the Brompton and Piccadilly-circus Rail- 
way Company, to incorporate company and to construct an under- 
ground railway from Piccadilly-circus to South Kensington, and to 
employ electric traction ; the Sheffield Corporation, to alter existing 
lines, to construct new tramways, and to use electrical or 
mechanical traction ; the Manchester Carriage and Tramways Com- 
pany, to construct tramways and to employ electric traction ; the 
British Electric Traction Company, to purchase the undertakings 
of the Dudley and Stourbridge, the Dudley and Wolverhampton, 
and the Wolverhampton Tramways Companies, to construct new 
lines in the counties of Stafford, Worcester and Warwick, and to 
employ electric traction ; the City and West-End Railway Com- 
pany, to incorporate Company, to construct an underground 
railway from Hammersmith to Cannon-street, and to employ 
electric traction; the Whitechapel and Bow Railway Com- 
pany, to incorporate Company, to construct a railway from 
Whitechapel to Bow, and to employ electric or other system 
of traction; the North Metropolitan Tramways Company, 
to construct new tramways and to use electrical or mechanical 
traction ; the Liverpool, Birkenhead, Neath and Halifax Corpora- 
tions, to purchase tramways and to use electrical or mechanical 
traction ; the Withington District Council, to construct tramways 
and to adopt mechanical or animal traction ; the Imperial Tram- 
ways Company, to construct tramways in Middlesbrough, Stockton- 
on-Tees and Thornaby, and to employ electrical or mechanical 
traction ; the Manchester Corporation, to acquire and construct 
tramways and to use electrical or mechanical traction, and also 
to supply neighbouring Local Authorities with electric current ; 
Charing Cross, Euston and Hampstead Railway Company, for 
revival of powers and extension of time; the Yarmouth and Gor- 
leston Tramways Company, to incorporate Company, to construct 
tramway and to use electrical or mechanical traction ; the City of 
Birmingham and the Reading Tramways Companies, to construct 
additional tramways and to equip same electrically ; the Metro- 
politan District Railway, to construct an underground railway 
under the existing railway from St. Mary Abbott's, Kensington, 
by a junction with the Earl’s Court and Mansion House line, and 
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terminating underneath the Mansion House Station of the Metro- 

litan District Railway, and to work the new as well as the exist- 
ing railways by electricicity ; Leeds Corporation, to construct tram- 
ways and to employ electric traction ; the Worcester Tramways 
(Limited), to construct tramways and to use electricity or other 
motive power; the London, Walthamstow and Epping Forest 
Railway Company, to abandon undertaking and wind up company; 
the Great Northern and City Railway Company, for extension of 
time, and for the employment of alternative systems of traction (at 
5 the company can only employ electric traction); the 

orth Metropolitan Tramways Company to construct tramways 
and to use electric or animal traction; the City of Vork Tram- 
ways Company, for power to work tramways by electric or other 
system of mechanical traction except steam ; Swansea Improvements 
and Tramways Company, to adopt electric traction, to increase 
capital, and to enter into an agreement with the Corporation as to 
the supply of electric current ; the Central London Railway, to alter 
station in Oxford-street and to extend the 1891 Act ; West Suburban 
Railway Company, to construct railway from Praed-street, Pad- 
dington, to Willesden, and to employ electrical or mechanical 
traction ; the London County Council, to purchase the whole or 
part of the undertakings of the North Metropolitan and London 
Street Tramways Companies; the Clacton-on-Sea Pier and the 
Walton-on-Naze Pier Companies, to construct tramways and to 
employ electric or mechanical traction. Powers are to be sought 
for extending the proposed Clontarf and Hill of Howth (Dublin) 
Tramway, and employing electric traction. The Great Northern 
Railway Company of Ireland intend to apply for authority to con- 
struct an electric tramway from Sutton to Howth Station, and to 
work the existing railway between Dublin and Howth by electricity ; 
the Dublin United Tramways Company to construct new tramways 
and to employ electrical or mechanical traction on same, as well as 
on the existing lines ; while the Dublin Corporation are applying 
for powers to enter into an agreement with the Dublin United 
Company as to charges for wayleaves, &c. ; and the Rathmines 
and Rathgar Improvement Commissioners, to construct tramways 
and to adopt electric traction. 


FARNwORTH.— The Bolton Corporation are seeking parliamentary 
powers to work the Bolton and Suburban tramways by electricity ; 
and this has caused the Farnworth District Council to apply for 
a Provisional Order for the district, in order to protect their 
interests. 


ForEIGN TELORAMS.— Continental Administrations have pointed 
out to the British authorities that the acceptance of the symbol 
% in foreign telegrams as one word is contrary to the Conven- 
tion, and is therefore only accepted as two words. It is suggested 
that the difficulty can be got over by the use of the word chez," 
or its equivalent in the language of the country to which the 
telegram is sent. | 

GLossoP.—A letter was read at the last meeting of the Town 
Council from Mr. W. H. Druce, of Manchester, offering to prepare 
& report on the electric lighting question. The matter was not, how- 
ever, proceeded with. 

GLASGOW.— The City Council have decided to increase the salaries 

of Mr. Norman M'Farlane and Mr. William Lockie, assistant en- 
gineers to the electricity department, from £200 to £225 per annum, 
the increase to take effect as from June Ist last. At the last 
meeting of the Tramways Committee, Mr. Young, the general 
manager of the tramways (who, together with the engineer, Mr. 
Clark, recently visited the United States for the purpose of inspect- 
ing the various systems of traction in that country) attended, aud 
made a statement as to the information they had gathered. They 
had visited all the principal cities and towns in the States, and had 
seen all that was to be seen in the way of mechanical traction. 
The cable system had latterly made no progress whatever ; but, on 
the contrary, a number of the cable lines had been converted into 
electrical lines. The application of electricity for traction purposes 
had made enormous strides in recent years ; indeed, it was the only 
form of traction which was being universally adopted in that 
country. They hoped to present their formal report in the course 
of a fortnight ; but in the meantime he (Mr. Young) desired to 
state that, in his opinion, the overhead trolley system seemed to be 
much preferable to horse haulage. As to the alleged danger from 
falling wires, he had not been able to find that anyone had been 
injured from this cause ; in fact, the mayors of some of the larger 
cities had told him that they regarded the trolley system as being 
freer from accident than horse traction. 
- HaMrsrEAD.— The lighting of places of worship by electricity in 
the Hampstead district is progressing apace. Already four churches 
are illuminated electrically ; and the authorities of Christ Church, 
recognising the superior illuminating properties of the electric 
light, and the greater security it gives against fire, have now decided 
to follow suit. 

Hosprrat Ілонтімс. ~The White Rock Hospital, Hastings, is 
being wired for the electric light, the expense being borne by an 
anonymous benefactor. 


‘Harrow (MippLEsEXx).—Messrs. Taylor and Field have written 
to the Urban District Council relative to the question of the 
electric lighting of Wealdstone, and have offered to prepare a 
report upon the matter. 

Ноил. The Electric Light Committee have considered Mr. R. 
Hammond’s report on the question of electric light extensions in 
the town. The report practically endorses the original scheme of 
extensions prepared by the Borough Electrical Engineer (Mr. A. 
S. Barnard) and subsequently adopted by the Committee, who 
have now resolved to recommend the Council to proceed with the 
scheme. 


LANCASTER.—At the meeting of the Town Council, on Wednesday, 
it was reported that by the end of the present financial year it was 
anticipated that the electricity department would have become a 
paying concern, the applications for current coming in in a very 
steady and satisfactory manner. 


Lonpon County Сосхсп. At Tuesday's meeting the Finance 
Committee reported having considered an application from the 
Vestry of Hammersmith for a loan of £41,046 for electric lighting 
purposes. After receiving reports from the Council's architect and 
engineer they had eliminated from the amount applied for the sum 
of £2,111, a large part of which was for contingencies, and recom- 
mended that the present loan should be limited to £38,935, to be 
spread over a period of 42 years. The recommendation wasagreed to. 


Oxrorp.—The Oxford Electric Light Company announce a re- 
duction in the price of electric current from 8d. to 7d. per unit, 
the reduction to take place after Christmas. 


Paciric CABLE. —A Reuter's telegram states that the Hawaiian 
Government has refused the application of the American-Spalding 
Company for the exclusive franchise for the submarine telegraph 
cable from Honolulu to Australia and Japan.” 


PROVISIONAL ORDERS.—The Corporations of Wrexham, Ipswich, 
Darwen and Bangor, the Urban District Councils of Stretford, Moss 
Side, Barking Town, Wimbledon, Garston, Withington, Ambleside, 
Tonbridge, Dorking and Farnworth, and the Vestry of St. Mary, 
Newington (London) give official notice of intention to apply to the 
Board of Trade for Provisional Electric Lighting Orders for their 
respective districte. The County of London and Brush Provincial 
Company give notice for the parishes of St. George-in-the-East, St. 
Matthew (Bethnal Green), the Hamlet of Mile End Old Town, 
the districts of the Limehouse, Poplar, and Holborn District Boards 
of Works, the Liberty of Charterhouse, the Parish of St. Leonard's, 
Shoreditch, Bermondsey, Rotherhithe, St. Mary, Newington, and 
Lambeth (all of London) ; the Prescot Company for Huyton-with- 
Roby, Rainhill, Whiston. Knowsley, and Eccleston (Lancashire) ; 
the Llandrindod Wells Electric Light and Power Company for 
Llandrindod Wells; Mr. J. C. Howell for Pembroke and Tenby ; 
and Earl de la Warr and Robert Kersey for Bexhill ; the Rotting- 
dean Electric Light and Power Company, for Rottingdean, Oving- 
dean and district ; and the Galway Town Commissioners for the 
district of Galway (Ireland). The Weymouth Consumers Gas 
Company seek powers to produce and supply electric current. 


SHEFFIELD.—In reference to the partial failure of the electric 
light on the occasion of the recent Cutler’s Feast, the following 
letter from the manager and secretary of the Sheffield Electric 
Light and Power Company has appeared in the local press :— 

“ Considerable comment has been made about the electric lights going 
out on one of the large chandeliers when the ladies were entering the 
gallery of the banqueting hall at the Cutler’s Feast. As blame for the 
occurrence has been freely apportioned to this n and as the old cry 
of ‘ „ has been raised against the electric light, will you allow 
me to explain that the extinction of the lights on the chandelier is entirely 
a matter for the Cutlers’ Company to deal with ? Such an occurrence could, 
and ought to have been, made absolutely impossible, and neither the credit 
of this Company. nor the reliability—or otherwise—of the electric light is 
in any way involved.” 

St. GEORGE'S, HANOVER SquARE.—Messrs. Drake and Gorham 

have been entrusted with the work of rearranging aud reinstalling 
the wiring at St. George’s, Hanover Square, consequent upon the 
recent fire. 
. St. HELENS.— The Parliamentary Committee recommend the 
Town Council to purchase the undertaking of the local tramway 
company at a cost of £23,000, exclusive of the rolling stock. 
There are about 10 miles of rails. 

Strockxton.—The Imperial Tramways Company have submitted 
particulars of a scheme for the amalgamation of the under- 
takings of the Middlesbrough and Stockton Tramway Companies 
to the Stockton Town Council. The scheme, as well as the pro- 
posal to introduce the overhead system of electric traction, has 
been referred to a committee. 

''vxgMovTH.—The local Tramways Company have approached 
the Town Council with a view to obtaining consent to the introduc- 
tion of the overhead system of traction. 

Workhovst Liautinc.—A report on the cost of lighting the Cork 
Workhouse has been issued to the Guardians. About 600 lights 
would be required, and the capital expenditure entailed is put at 
£2,000, the annual upkeep at £180. 
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Execrro-Harmonics,—A Ladies Night" of this society will 
be given this (Friday) evening at the St. James's Restaurant, 
Regent-street, at the usual hour. 


Concert.—At a smoking concert of the London Electrical Trades 
Union on Saturday the Chairman (Mr. F. E. Sims) stated that the 
Electrical Trades Union was not likely to fizzle out as had been 
imagined in some quarters. It had a social as well as an indus- 
trial t. It was growing in numbers, and the desire of those 
who had initiated the Union was to place the electrical trade, 
with its thousands of workers, upon a proper and systematic basis, 
and to ensure, as far as possible, that those who belong to the 
1 shall be as efficient as possible in the discharge of their 
work. 
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PATENT RECORD. 


ренде 725 ications for Patents and Patent Specifications Published 
5 h 7 journal sy o . 5 Fel. Chartered Inst. 
0 Chancery from w any information on 
the bee ы, Y, obtained. í 
APPLICATIONS FOR PATENTS. 
Nors.—Zhe Specifcations of Applications for Patents are not open to 
8 inspection until after the acceptance of the complete specificatio 


names within parentheses are those of communicators of inventions, 
here complete specification accompanies application an asterisk is sufixed. 


October 26, 1896. 
London. Improvements ia electric indicators 


23,778. J. E. HUTTON. 
water level. 

23,806. F. A. M. NAUMANN (commonly known as A. Norman). Liverpool 
Improvements in or in connection with incandescent electric 
lampe. 

25,816. E. Н. Јонхѕох. London. 
especially suitable for electrical conductors. 
United States.) 


Improvements in conduit tubes more 
(E. T. Greenfield, 


October 27, 1896. 
23,827. E. W. Bovsox. London. Improvements in and connected with 
electrical storage batteries. 
October 28, 1896. 

25,980. F. ARRowsMITH. Manchester. Improvements in electric stop 
motion drawing frames for fibrous materials. 

L. J. H. RocHATTE. London. Improvements relating to electric 
batteries. (Date applied for under Patents, &c, Act, 1883, 
Section 103, April 21, 1896, being date of application in France.) 

W. SUMNER. London. Improvements in or relating to brackets 
or holders suitable for electric lamps and the like. 

October 29, 1896. 

T. LAURIE. Falkirk. Improvements in suspenders for electric 
lampe. 

. J. P. HALL and W. Н. S. Cravex. Manchester. Improvements 

in or applicable to switches for electro-motors and the like purposes. 


24,152. H. Н. Laks. Loudon. Improvements in signalling apparatus for 
electric railways or tramways. (Н. А. Parrish, United States.) 
October 30, 1896. 
24,177. C. Н. WADE, J. Moores and H. O. FARRELL. Manchester. Im- 
provements in and relating to dynamo-electric generators. 
24,178. C. H. Wane, J. Moores and Н. О. FARRELL. Manchester. Im- 


provements in and connected with magneto and dynamo-electric 
machines. 


24,190. H. D. Hrxks. Birmingham. Improvements in electrolier ceiling 
fittings. 
24,220. A. RIDDELL London. Electric lamp for cycles or other carriages, 


&nd any other purpose. 
. J. Н. STOREY and J. PARKINSON. Manchester. 
electric switches. 
D. Forses. London. An improved electric lamp. 
October 31, 1896. 
. W. Н. WARD. London. Improvement in electric burglar alarms. 
. Е. Wists. London. Process of and apparatus for mechanically 
inserting filling material into electrodes. 
C. E. BuLLING. London. Improvements in fittings for electric 
and other fittings. 
. R. Jongs. London. Improvements in reflectors for electric lamps. 
. А. H. Bruny, V. TakAcs, L. DE REYMOND-SCHILLER, and P. WEST- 
PHAL. London. Improvements in or relating to electric tram- 
ways. 
. E, Lavens. 
conductors.* 


Improvements in 


London. 


November 2, 1896. 
. M. B. CorrERELL and Н. Russert. London. 
electric switches. 
. A. G. SuirH.. Aberdeen. An improved hand-feed electric arc lamp. 
. D. Соок. Richmond. Improved method of generating alternate 
currents. 
24,472. H. LEITNER London. Improvements in and connected with 
frames for electric accumulators, 


Improvements in conduits for electrical 


Improvements in 


24, 473. 
24,475. 
24,481. 


24,548. 
24,551. 
24,554. 


24,574. 
24,577. 


24,594. 
24,685. 
24,166. 


24,783. 


24,897. 
24,910. 
24,924. 


25,001. 


25,010. 
25,030. 


25,036 


25,079. 
25,121. 
25,123. 
25,120. 


25.143. 


H. LzrrNER. London. Improvements io and connected with 
primary and secondary galvanic elements. 


Н. LEiENER. London. Improvements in and relating to plate 
carriers for secondary battcries. 


Н. Reason. London. Improvements in casings for electric con · 
ductors. 

November 3, 1896. 
L. б. Rowanp. London. An improved automatic safety device 


for electric circuite.* 


Н. C. REAGAN, Jun. London. Improvements in electric rail. 
ways.” 

R. C. JEBoutt. London. An improved way of connecting elec- 
trical fittings. 


T. J. HowELL. London. Improvements in microphone. 

J. H. DovuaL4As-WiLLAN. London. Improvements in the prepara- 
tion of filaments for electric lamps. 

G. К. Cummincs. London. Improvements in electrical resist- 


ance devices.“ 
November 4, 1896. 

J. Bonn. London. An electric arc lamp or regulator for magic 
lanterns, »earch-lighte, or theatrical purposes. 

November 5, 1896. 

W. R. RAWLINGS AND J. J. RAwIINoS. London. New and improved 
switches for electric currents. 

J. В. BRowNxE. London. Improvements in connection with sub- 
marine cables for forming electric coinmunications bet ween light- 
ships and the shore, also applicable for other purposes. 

November 6, 1896. 

G. F. WEIaLE. London. An improved pneumatic electric relay 
for organ mechanism. 

Р. J. C. CanRox. London. 
electric machines. 

G. P. Eastman. London. 
cloth cutters. 


Improvements in brushes for dynamo 


Improvements in electrically-operated 


November 7, 1896. 

HEADLAND’S PATENT ELECTRIC STORAGE BATTERY COMPANY (LIMITED) 
and Н. W. HEADLAND. London. Improvements in electric light- 
ing apparatus for cabs and other carriages.” 

E. Hopkinson. London. Magnetic apparatus for effecting recipro- 
cating motion. 

R. P. WILSON. London. 
of electricity meters. 

J. L. DoBELL. London. 


electric batteries. 
November 9, 1896. 
С. Н. GapsBy. Loughborough. Improvements in and connection 
with conduits and collectors for electric tramways and the like. 
L. F. Awpg. London. Improvements in locking gear for electrical 
switches. 
W. AUBERT, Jux. London. Improvements in incandescent electric 
lamps. 
A. PFLÜGER. 


Improvements relating to the regulation 


Improvements in or connected with 


London. Improvementa in arc lampa. 
November 10, 1896. 
R. J. CowLEY and E. B. Payng. Birmingham. Improvements in 
or relating to electric arc lamps. 


25,170 PauL DE Кироснеузку. London. Loud-speaking long-distance 
telephone. 
. A. Casey. London. Improvements in electric light arc lamps. 


25,323. 
25,545. 


. А. VaNDAM апа Е. Harrison. 


E. Н. Montgomery and M. Тноммкз, London. Multiple fuse 
block and switch.* 

London. Improvements in or 
connected with incandescent electric lamp fittings. 

November 11, 1896. 

J. F. DE Bavw. London. An electric light meter.“ 

J. ATKINSON. Marple. Improvements in combined motors and 
electric generators. 

W. А. ANTHONY. Londou Improvements in electric motor regu- 
lators. 

Е. Tyer. London. An improvement in electric locks for railway 
points and signal levers. 


SPECIFICATION8 PUBLISHED. 


NoTE.—All specifications can now be obtained: at the uniform price of 


8d. each 


15,215. 
19,822. 
22,060. 
23,922. Siemens Bros. AND Co., Limitep (Siemens and Halske). 
23,943. 
24,020. 
24,040. 


24,577. 


1895. 

BUcKINGHAM. Telegraphic printing apparatus. 

New and МАүхЕ. Electric propulsion. 

Lounspury. Automatic telephone exchange systems. 

Means 
for compensating variations of load at electrical stations. 

Quin AND Reason. Lighting of streets, &c., by incandescent 
electric lamps. 

Siemens Bros. and Co. (LIMITED). (Siemens and Halske). 
fuse devices for electrical installations. 

MoULART AND DE Galard. Electrical contacts for burglar and 
like alarms. 

Laure, Movable supports for movable flexible electric conductors. 


Safety 
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р | 1896 


1,144. HgRacUs. Electrodes for electrolytical purposes. 
1,257. ROBERTSON. Electric incandescent lamps. 


. Imray. (La Société 
Telephone. 


. ManscHUER. Plates for secondary galvanic batteries, and a method 
of producing the same. 


. GorBY (Arlt). Process and apparatus for effecting electrolysis. 
. WHITTEMORE. Electrical primary batteries. 


. Келу. The cores of dynamo-electric machines and other elec- 
trical apparatus. 


. LAKE (Lundell). Conductors and switches for electric railways. 


Anonyme pour la force par l'Electricité). 


COMPANIES MEETINGS AND REPORTS. | 


Edison and Swan United Electric Light Company 


(Limited). 


An extraordinary general meeting of this Company was held at the 
Cannon-street Hotel, London, on Tuesday, under the presidency of Mr. J. 
S. Forbes, to consider resolutions for the amalgamation with the Company 
of the undertaking of the Mauchester Edison-Swan Company (Limited). 

The SECRETARY (Mr. H. Charles Gover) having read the notice 
convening the meeting, 

The CHAIRMAN stated that the proposal was not to buy out certain 
people by paying them cash. The Manchester Company were, so to speak, 
licensees of the parent Company, and it was formed by a number of 
Manchester gentlemen for exploiting this business in their own area, The 
bargain was that in consideration of paying at the time £13,000 to the 
Edison Company, with a conditiun that they should purchase all their 
lamps of that Company, the Manchester Company were to trade in their 
own way on their own account in а limited area from which the Edison 
Company were themselves restrained from trading. This state of. things 
went on for some years. Like the parent Company, for the first few 
years the Manchester Company did not make very much progress ; but 
they had now succeeded in establishing a business for the sale of lamps, 
lamp fittings, &c. The agreement was very complicated, and questions 
soon arose after the amalgamation of the Edison with the Swan Company, 
-and kept on rising until the expiration of the patente. Then there were so 
many difficult and complicated questions that, by а sort of tacit under- 

standing, the Manchester Company. claimed the right to do what they 
chose, both in and out of their area, and the Edison and Swan Company 
did the same. The result was that the child became a competitor against 
the parent, and the competition bade fair to damage both. "They, there- 
fore, thought it wiser to see whether their differences could be adjusted, 
and whether the Manchester people, who had put £30,000 into 
one part of their business, and had become liable for £30,000 
more, bad not better come into the fold, and bring in their money 
and their interest to this Company, instead of both of them quarel- 
ling. The Manchester Company had £30.000 in the lamp and lamp- 
fitting business—the business which the Edison and Swan Company more 
particularly did in London and over the kingdom ; and on that amount 
of capital they had managed to pay a dividend for some years, In 
addition to their lamp business the Manchester Company had a con- 
cession for an electric light supply business, which they had started 
at Altrincham, and with which they seemed to be doing very well. They 
had expended £30,000 on tbis enterprise, which had been going on for two 
years, and the Edison and Swan Company had satisfied themselves that 
the business bade fair to be profitable to the Manchester Company and to 
themselves also if they took it over. During the last few months the 
number of the Manchester Company's lamps had increased from 10,000 to 
14,C00, and there was the future development of the business to consider. 
They had agreed to take £30,000 of this Company's shares in exchange 
for the Manchester Company's share with £350,000 paid up, and with 
regard to the £30,000 of loans for the Altrincham business, they had con- 
sented to take this amount of the debenture stock which the Edison and 
Swan Company proposed to issue. The agreeméut, if carried out, would 
‘make the Manchester Company not only partners with this Compauy, 
but would also bring iu a business which was already fairly profitable, 
and which could be made more profitable. It would also remove the 
dangers of competition, one particular element in connection with 
which was rather serious—namely, that in the original agreement 
they were authorised to call themselves the Manchester Edison-Swan 
Company. This privilege, when the Manchester Company came to com- 
pete with the parent Company, enabled them with perfectly legal rights 
to trade as the Edison aid Swan Company, with the latter's own name 
and mark. Under the agre-ment this privilege would revert to the 
parent Company. Upon their several undertakings the Manchester 
Company made a gross profit of £7,491, and the Edison and Swan 
Company had satisfied themselves as to the correctness of this state- 
ment. The expenses cf administration absorbed £5,800 of this amount, 
but there still remained sufficient profit to enable the Manchester 
Company to pay 5 per cent. on the £30,000, and to carry forward 
something. The £30,0C0 of loans carried their own interest at the 
bank, and this was brought in as a working expense. They proposed 
to Hand over to the Manchester Company 10,000 of this Com- 
pany's £5 shares with £3 each paid up, in exchange for the Manchester 
Company's 20,000 £1. 10s. shares paid, leaving these shares saddled with a 
liability for calls of £2 each, as the Edison and Swan Company's own “A” 
shares were subject to, with which they would rank. In reference to the 


proposed issue of debenture stock they were now encumbered with a 
debenture debt of £100,000, which, however, was redeemable at six months’ 
notice. They had come to the conclusion that the issue of debenture 
stock was far more advantageous in the interests of the shareholders 
than to call up from time to time the unpaid capital. Their shares, 
with £3 paid on them, for instance, were at a discount, although he could 
not tell why, seeing that for some years they had paid pretty regularly 
a dividend of 5 per cent. They could have paid 6 per cent., only they 
had thought it more prudent in a company like theirs to divide only 5 per 
cent. Reference was made in the resolutions to creating and issuing 
£350,000 of debenture stock, but they did not want anything like that 
amount. It was, however, an advantage to create at once a stock carrying 
equal rights of sufficient amount for their purposes. Ifthe Directors’ pro- 
posals were approved they intended to give notice of their intention to 
redeem the £100,C00 outetanding, and to invite the holders to exchange 
their present stock into the Four Cent. stock which it was proposed to 
create. Не concluded by moving the resolutions approving of the agree- 
ment in question, and also authorising the Directors for the purpose of 
redeeming the existing Four-and-a-Half per Cent. Debenture stock, and 
providing for the extension of the business, to create and issue Debenture 
Stock of the nominal amount of £350,000, carryiog interest at the 
rate of 4 per cent. per [annum and redeemable at the option of 
the Company at 110, on giving six months’ notice, but otherwise 
irredeemable, and to be constituted and secured by trust deed in 
such form and manner as the Directors think expedient. In answer 


to questions the Chairman added that they had not taken any 


independent valuation of the Manchester Company's assets ; but they had 
satisfied themselves that everything was fairly valued. "The assets con- 
sisted of stock, plant, apparatus, tools, and furniture, with the value of 
which they were well acquainted. The debenture money would be used 
for the bond fide development of their own business. Years ago they gave 
up installation business. No doubt the Manchester Company had been 
cultivating installation business, and had made a small profit by it; but, 
as had been pointed out by one gentleman, it was not worth while making a 
small profit by competing with a trade who were their best customers. 
They were not, however, looking for an expanding business from instal- 
lations, but from producing current. They might have to encourage 
such central stations as that at Altrincham ; but this would not affect 
the trade. They had power to receive payment in advance of calls on 
terms to be settled. If any shareholders wished to pay up their calls 
they would accept them and pay 3 per cent. on the money, which would 
become a charge on the revenue; and if the shareholders generally would 
do this it would pay the Company a great deal better than to create 
Debenture stock carrying 4 per cent. interest. 

The Earl of LICHFIELD, in seconding the resolutions, stated that- he 
was the only Director of the Company who was on the original Edison 
Company when the agreement with the Manchester Company was first 
entered into. It might be true that they were “in the dark ages " when 
they effected this agreement ; but he had no hesitation in saying that, 
looking at things as they preeented themselves to the Directors at the 
time, the agreement was a very desirable one for them to have entered 
into. As things now were, he thoroughly approved of the proposed 
agreement. 

The resolutions were then put to the meeting and carried unanimously, 
and a vote of thanks to the Chairman brought the meeting to a close. 


Manchester Edison-Swan Company (Limited). 


An extraordinary general meeting of the shareholders of this Company 
was held at the Memorial Hall, Manchester, on Tuesday, for the purpose of 
considering a resolution for the adoption of a provisional agreement for the 
amalgamation of the Company with the Edison and Swan United Electric 
Light Company (Limited). A copy of the provisional agreement was read 
by the Solicitor, after which the Chairman (Mr. V. K. Armitage) moved 
its adoption, He said the parent Company were to give them, subject to 
certain conditions as to Debentures, &c., one £5 share of £5 paid up, in 
return for two of their shares of £5 each, 50s. each paid up, and the parent 
Company were to take over the whole of the undertaking and assets, and 
relieve them of all liabilitjes. The amalgamation would secure the share- 
holders from the annoyance caused by the continual fluctuations in the 
value of their shares on the Stock Exchange, and would enable the business 
to be carried on in Manchester on the lines which the Directors had 
hitherto regarded as the most desirable. The motion was seconded by 
Mr. F. B. Ross, and unanimously adopted. i 


Brockie-Pell Arc Lamp (Limited). 


The statutory meeting of this Company was held on Tuesday, at the 
offices, 97, Queen Victoria-street, London ; Lord Suffield in the chair. 

The SECRETARY (Mr. W. J. G. FitzGibbon) having read the notice 
convening the meeting, 

The CHAIRMAN said: This meeting is practically a formal one. You 


‘will, however, be interested to know a few things with regard to the busi- 


ness. The Company went to allotment on August 4th, and, before doing 
80, the Directors were careful to see that the full working capital, as stated 
in the prospectus, was obtained. The Company's solicitors were then 
instructed to prepare all necessary documents for the assignment of the 
patents to the Company. These have been completed, and the patents 
are now vested in the Company. The Directors then set to work with 
the view of manufacturing the Brockie-Pell lamps under these patents, 
Arrangements were being pushed on as rapidly as possible, and some of 
the machinery had already been delivered, while the remainder was now in 
transit, Suitable manufacturing premises had now been secured in Fins- 
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bury, and as the demand for the lampe was increasing, and the outlook for 
the future very promising, they had in taking these premises anticipated 
the probable extenaion of the Compeny’s trade. Mr. Brockie and Mr. Pell 
were both permanently associated with the Company, and were giving 
careful and constant attention to the many details incidental to the Com- 
pany's business. The Directors were taking into consideration the question 
of dealing wit h the Company's foreign patente, which they think should 
prove a valuable asset. 
Mr. SQUIBB: Have steps been 
Stock Exchange! 
The CHAIRMAN: Not at present. The vendors’ shares are too large 
a proper tion,as they amount to more than one-third of the capital. 
г. BAILEY : What is the amount of contracts in hand at the present 


taken to obtain a quotation on the 


time ? 

Mr. BENNETT PELL: There are several contracta in hand, some very 
important ones. Taking places abroad first, there is the contract for the 
city of Durban, Natal; another is being carried out at Johannesburg. 
We have recently sent, out a large number of lamps to the Mount Morgan 
Mining Company, in Queensland, and several have been supplied to mines 
in South Africa. At home, there is a contract for lighting the streets of 
Chester, and another for an extension of lighting in South Shields, and one 
for an extension at Taunton. In London, a contract is being carried out 
in Hammersmith ; and the upper part of Regent-street is being lighted by 
this Company's lampe. The Shoreditch Vestry are using our lamps exclu- 
tively. Other contracts are under consideration. Of course, there were a 
large number of lamps besides, supplied to various people, and they had 
recently been delivering lamps to some of the railway and dock companies, 
Altogether he considered the business was very satisfactory. 

A vote of thanks was passed to the Chairman, and the meeting ter- 
minated. | 


Sulphide Corporation (Asheroft's Process), Limited. 


An extraordinary meeting of the shareholders of this Corporation was held 
on Tuesday at Cannon-street Hotel, London, the Earl of Kintore presiding. 

Mr. W. CHAINE (Acting Secretary) having read the notice convening 
the meeting, 

The CHAIRMAN said : You have been asked to attend here to-day for 
the purpose of sanctioning the arrangement, particulars of which are 
detailed in the manager's circular which accompanied the notice of meet- 

The proprietors will be aware that when this Company was formed 
the patent rights were secured for the treatment of sulphide ores in all 
perte of the world, exclusive of North and South America. "The Sulphide 
‘Trust, which, I may explain, is comprised of four gentlemen in Australia 
who were the vendors and the owners of the American patents, contem- 
plated disposing of the American rights to à separate company ; buta few 
months ago negotiations were opened up with the Corporation with a view 
of seeing whether a satisfactory arrangement could be made, by which 
the Corporation could acquire these rights, we thereby  obtain- 
ing practically the Ashcroft patents for the whole world. These 
negotiations have resulted in the arrangement which your Directors are 
submitting for your approval to-day. We are of opinion that the proposed 
purchase is in. every way a satisfactory one for the shareholders, and we 
commend it to your approval and confirmation. The terms of the proposed 
purchase are that the Corporation shall issue to the Sulphide Trust 50,000 
Preferred shares, in consideration of which the Corporation is to receive 
the sum of £50,000 in cash, being the par value of the Preference shares. 
In addition, the Trust are also to have allotted to them 50,000 Ordinary 
shares, both classes of shares ranking pari passu with the existing 500,000 
Preference and 500,000 Ordinary shares, which formed. the original capital 
of the Corporation. If the proposed arrangement is sanctioned, the ordi- 
nary capital will consist of 550,000 Preference and 550,000 Ordinary shares. 
The advantages of the Corporation holding the whole of the patent rights 
will, I think, be manifest, and the Directors are confident the bargain 
is а good one. The method to be adopted in turning it to profitable 
account has not yet been decided upon; but the proprietors will, 
doubtless, agree with the Directors that it will be wise, until the works 
are in active operation, to defer taking any action in this direction. 
In America, both North and South, it is known that huge bodies of 
sulphide ore exist, which could not hitherto be treated in a commercially 
successful way: but as soon as the value of the Ashcroft process becomes 
known, we have little doubt applications will be received from various 
quarters for the right to use it. The Directora will then consider the best 
course to be adopted, and the Company will then secure that commercial 
success which we most confidently anticipate for it. It has been suggested 
that if the shares had been offered to the existing proprietors they would 
have readily taken them up ; but the conditions of sale stipulated by the 
vendors were—and the vendors in this way show their unbounded con- 
fidence in the undertaking-—that they were prepared to invest, practically, 
an additional £50,000 in the concern in excesa of the very large stake they 
already hold. As to the present position of the Company, the shareholders 
were informed at the statutory meeting that we were negotiating for the 
acquisition of a suitable site on which to erect our works. These negotia- 
tions resulted in the Company acquiring a lease, for 20 yeare, of about 400 
acres of land, at a rental of £225 per annum, with a right of renewal upon 
the same tertns for a further period of 20 years. Our manager, who saw the 
site before he left Australia, has informed the Directors that it is an 
admirable one, being in the centre of a coal district, and with both fresh 
and salt water—which are most essential iu the conduct of our operations 
—reudily obtainable. It is also within a short distance uf the main line of 
railway from which a connection has already heen effected by means of a 
branch line, for the purpose of dealing with the Company’s traffic. Posses- 
sion was obtained in March, and the erection of the various buildings, 
plant, and machinery, was proceeded with. With works of such magnitude, 
aud the great bulk of the-materials having to be shipped from Europe and 
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America, the Directors consider that good p has been made. Recent 
advices from the local Board in Australia notify that it is fully anticipated 
the works will be in operation in January next. At the Company's mine 
at Broken Hill a concentrating plant had been erected capable of treating 
3,000 tons per week, from which they expected to derive very considerable 
profits. A wire recently received from the local Board was to the effect that 
theplant would be in full working in the courseof a few days, and this morning - 
they learned by cable that the first section was running with satisfactory 
results. With the concentrators at Broken Hill in full work, 3,000 tons will 
be dealt with weekly, and 750 tons of concentrates produced. "The local 
Directors advise that from these concentrates alone, which can be readily 
sold, a profit of upwards of £100,000 per annum will be derived ; but, from 
inquiries in Europe, the Directors had reason to anticipate that this amount 
would be largely exceeded. These profits were entirely independent of the 
profit to be derived from the works at Newcastle. Proposals had been 
submitted for increasing the plant, both at the mine and at Cockle Creek, 
by which the profits would be considerably enhanced. The assent of the 
Preference shareholders to the proposal before the meeting was, in the 
first place, necessary ; and a meeting of the Ordinary shareholders, whose 
sanction was also neoessary to the increase of the capital of the Company, 
would follow. He moved — 

* That the capital of the Company be increased by the creation of 50,000 
new Preference shares of £1 each, ranking pari passu in all respects with the 
50,000 existing Preference shares of the Company.” 

The resolution was carried unanimously; and the proceedings closed with 
the usual vote of thanks to the Chairman. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ENGLISH SERPOLLET MOTOR SYNDICATE (LIMITED).— This Company 
was registered on Nov. 18, with a capital of £100,000, in £1 shares, to 
manufacture, sell, let, deal in and dispose of engines for motive or other 
power, motors, motor care, cabs, cycles, omnibuses, trams, carriages, and 
vehicles, and to carry on the business of mechanical, electrical, and 
hydraulic engineers, &c. 


BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—The annual 
return to Oct. 19 has been filed. Out of a nominal capital of £750,000, 
divided into 150,000 Ordinary shares of £3 each, and a similar number of 
Preference shares of £2 each, 90,000 of each class have been subecribed for, 
and the full amount has been called and paid. | 

MONTE VIDEO TELEPHONE COMPANY (LIMITED).— The annual return 
to Nov. 6 has been filed. The capita! of £220,000 is divided into 29,000 
Preference and 15,000 Ordinary shares of £5 each; 28,000 of the former 
and all the latter have been t&ken up, and 5,000 of each have been issued 
as fully peid. The full amount has been called and paid on the remainder. 

RAND CENTRAL ELEOTRIO WORES (LIMITED).— The annual return to 
Oct. 8 has been filed. The whole nominal capital of £300,000, in £1 shares, 
has been taken up, and of these 25,000 have been issued as fully paid. The 
full amount has been called and paid on the others. 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver 
504. per oz. (Nov. 26th). Consols (27 per cent.) 1115, —111+ for money, 
1114—1113 for account; 24 per cent. 106—1064 (Nov. 26th) Stock 
Exchange Settling Days: Consols, Dec. Ist; Stocks and Shares Con- 
tinuation Day, Dec. 9th ; Ticket Day, Dec. 10th ; Pay Day, Dec. 11th; 
Mining Share Carry-over Day, Dec. 8th. | 

BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED). —Notice 
is given that the transfer books of this Company will be closed from 
Dec. 11 to 17, inclusive, preparatory to the payment of an interim dividend 
of 3s. per share, or at the rate of 6 per cent. per annum, free of income- 


tax, for the quarter ended Sept. 30 last, payable on Dec. 18. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Nov. 22 were £1,017, 
against £946 in the corresponding week of 1895, an increase of £71. The 
total receipts for the half-year amount to £19,842, against £18,652 for the 
corresponding period of 1895, an increase of £1.280. 

R. HORNSBY AND SONS (LIMITED).—The Directors of this Company 
announce that, owing to a loes on the year's trading, they are not in a 
position to recommend the payment of a dividend on either the Ordinary 
shares or Preference stock. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 22nd inst. amounted to £1,183. The 
amount for the corresponding week last year was £1,067. Increase, £116. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Wednesday, Dec. 2, as a special settling day for 10,227 shares 
(Nos. 1 to 10,227) of the Electrical Development and Finance Corporation 
(Limited), and Thursday, Dec. 3, for $5,500,000 Five per Cent. 30-year 
Consolidated Mortgage Gold Bonds of 1926 (Nos. 1 to 5,500) of the 
Milwaukee Electric. Railway and Light Company, and have ordered the 
latter to be quoted in the official list. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended Nov. 20, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,720. 
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ESEN LAST PREVIOUS Price RATE PER BUSINESS Dons 
* Т а DIVI- NAME. WREEK'8 PRICE | Wednesday, CENT. DIVIDEND DUX. DURING WEEK 
OUNT.| GHARE. | DEND. NOVEMBER 18, | November 28 YIELDED. ENDING Nov. 21. 
T PHS. £ s. d. Highest | Lowest 
£1,012,880| Stock | 12/0 lo-Amertcan — зм най ĩ . 6L — 6l 41910 Jan., Apr., July, Oct.| 534 6t 
252,998,560 Stock 24/0 о. Preferred —— 9 вани з= кета oo mon 96 97 96 97 b 11 6 n LET 97 96 
£2,993,560| Stock 5 ooo A T Бө 10 104 10 103 e "m 101$ 102; 
£173,400 100 4 *African Direct Teleg. 4% Deb. (Reg. & Bearer) .. — 100 104 100 104 818 1 | January and July .. .. z 
£250,000 £10 2 Amazon Telegraph (fully palddd d 9} 81 9 - - +e 77 
130,000 £10 5/0 | Brazilian 12 re 5 1 15} . M3 16 41119 | Mar., June, Oct., Dec. 15% 14 
£75,000 | £100 5% |" Do. r Cent. Bonds (2nd Series, 1900) ....| 113 117 113 117 4 611 | June and December -- z 
10,000,000| $100 TX . Cable Capital Stock 157 182 157 16: 4 611 | April and October. — .. 
16,000 10 8 Cuba Submarine .............. es 0890050994 99 1l 124 aT 12] 6 8 0 | February and August 12 — 
6,000 10 10 Do. Preference 10 per Gent. =s.. ee Oe eee «+ 184 194 184 19 5 2 7 " , та ое 
12,981 6 2 Direct Spanish (fully paid) ""-* Pa ee eee eee M Б? 43 33 4 1 8 ll April and October - ee =e 
6,000 5 10 Do, Preference 10 per Cent. —é— tmm 10 10 10 10 4 11 6 "n " oe se 
£80,000 | Stock | 44 Do. 44% Debentures of £50 eqn... . 107% 110 107% 110% 48 4 a .. .. 
60,710 20 2 ect United States Cable, 1877777 /. э} 904 9} 9} 2 8 8 | Jan., Apr., July, Oct. 9$ 
400,000 10 2/6 SECRET ра Sanka Mess Dep ond Ul 177 17 174 813 3 i > 174 17% 
10,000 10 6% * 6 per Gent. Preference ................ l7, 18$ 174 181 3 410 » F E — 
21.297, 837 Stock 4 Do. 4 рег Cent. Mort. Debenture Stock ... 126 129 126 129 8 2 2 | May and November 1284 126} 
£102,100 100 5 * Do. 5 per Cent. Debentures, 1399............ 105 108 14 107 414 9 | February & August — = 
250,000 10 2/8 | Eastern Exteasioa .......... — бф уз 174 o id 17 174 4 0 0 | Jan., Apr., July, Oct. 178 178 
£320,000 | Stock Do. é рег Cent. Debenture Stock .........-| 199 182 128 131 з 1 8 | February & August 1293 ^ 
£54,100 100 5 * Do. Jr c. (Austin. Gov. Sub.)Debs. 1900 100 104 100 104 418 0 | January and July .. 1034 we 
£80,600 100 5 семир and S. African 5 p. Cent. Мог. Deb.,1900.. 101 105 101 105 417 1 T — — 
£800,000 100 4 * Do. n. Mortgage Debentures, 1909 (regd. .. 106 109 106 109 314 3 Fobrua & August 1084 e 
£200,000 £25 4 = "De Mauritius Sab. Debs. Atene pem 108% 111% 1087 1112 312 3 | May and November IL» 
180,227 10 1/6 Globe Telegraph and True It 11$ 10} lii 4 2 3 | Jan., Apr., July, Oct. 11,% 11 
180,042 10 6% Do 6 per Cent. Preferancs .............. id 174 17 174 8:8 7 lis 178 
150,000 10 5/0 eee "— 21 95 94 25 4 0 Jan. „April, and July tta .. 
£180,000 100 б * Do. брег Cent. Debentures, 1883 issue...... 10% 107 104 107 414 7 March & September $ * 
17,000 25 12, Indo-European - Seer n Peet ee eee ee ++ 53 56 63 66 4 9 З Мау and November v» se 
87,548 10 * London Platino-Brazilian  .....+..-+sess+eseee- T T és T n = — 
£ 100,000 100 + Do. 6 per Cent. Debentares 109 112 100 112 5 8 7 | March & September — 
£100,000 | £100 4 Pacifi European Tel.4% Guar. Debs. “Red” 1942 .. 108 11 108 111 8 13 3 = 109] 
' 11,889 8 4/0 | Reuter's ..... non 66 qued ынын ts 7 8 7 8 5 0 0 | April and October * 
8,381 |2100 Cert.| 47 Submarine Cables Trust 6 per e 1398 148 4 3 11 * ; 139 1384 
15,609 10 6/0 | West African Telegraph ........... e 5 6 5 6 6 0 0 January and July = 105 104 
£238,300 100 6% |* Do. 5 per Cent. Debentures (red.) da 6896/92 а» 103 106 108 106 415 6 | March & September А ee 
30,000 10 ы West Coast of America .................ь..—.... 4 ц 1 1% bes January and July .. T T 
£150,000 100 8 * Do. 8 per Cent. Debentures, 1908: T rO eee 90 101 96 101 8 4 1 | June and December 99 " 93 
88,821 10 0/6 West India and Рапашта_.......,................ 1 1g 18 18 * = 1% ц 
34,563 10 6 ро. 6 per Cent 1st Preteorenůães а... 11 124 111 1°} 5 2 1 | May and November 12% 
4,669 10 6 Do. 6 per Cent. 2nd Preference ............ 93 10% 9) 104 518 1 - „ 108 10} 
£30,000 100 5 Do. 6 per Cent. Debentures, 1917 (red) eh]. 128 11 108 111 411 9 | June and December .. " 
64,251 15 5/3 Western and Brazilian..... оао ад 7 81 75 8 5 2 6 | May and November 8 8 
83,129 1 8/9 Do. 5 per Cent. Cumulative Preferred . — 64 7 64 6} 5 0 0 — " “= 
83,129 7 1/6 Do. Deferred Ordinary 14 2l 14 1 въ E ru — 
£ 68,100 100 6 * Do. : r Cent. Debs., Series A 1910 . 1034 107 103 107 514 3 | February & August m — 
£197,600 100 6 * Qo, Mort. Debs., Series vVB"1910...« o v. 108 107 103 107 614 8 - ~ 
$ .177,000 | $1,000 7 * Western 0 nion 7% 186 Mort. (Building) Bonds ..| 107 112 107 112 6 5 7 | May and November - - 
£164,300 £100 6 Do. 6 per Cent. Sterling Bonds (red.) 100 105 190 105 61511 | March & September -- «ә 
“ate e us TELEPHONES, М 31 d 
’ Chili Telephone (fully paid) ...... .. 81 81 5 T. Р 
2 24,850 E 11d. Consolidated Telephone Const. & Manufacturing -- ve Ф т!к т" " May and November UU = 
171,504 1 0/4 | Oriental Telephone and Electric (fully paid) . Hh ë H ik 3 | 7 0 6 | Yearly ............ ; "7 
434,507 5 + e M LA 78 78 7 7% З 15 10 | Juue and Decemuer 18 i 
15,000 10 6 Do. s per Cent. Cumulative 1st Pref. ...... 17 19 17 19 3 3 2 " " t эч 
15,000 10 6% Do. 6% Cumulative 2nd Pref. (fully pun. УХ 17 19 17 19 887 " " "е » 
119,234 5 2/6 Do. 65% Non-Cumulative 3rd Pref. ...... X 6 61 00 6 812 9 Р 1064 а 
1,100,000 | Вбоск | 84% |* ро. Debenture Stock, 34% (red.) 105 108 105 108 3 6 9 | January and July 87 
58,000 5 40 | United River Plate . . .. . cee. 3. 2 ш 31 332 | 5 6 8 | July ve si 
£146,783 | Stock | 57 Do. 5 per Cent. Debenture Stock (red.)... 101 106 101 108 416 2 | January and July г» — 
ELECTRICITY SUPPLY COMPANIES, 
T = T ME on N. чу Supply (fully paid 91 9: T oe — * 
T "e Pew ior rd ro dro EP далы е 78 7 z ee 2 k^ 
40,000 | £10 | 10/0 2 Londow Bleosrio Lighting (fully paid) ....| 16 17 ик MR | жо А ъа ы T 
40,000 10 6% Cumulative Pref. (fully paid) ........| 164 174 16h 174 8 8 7 | January and July.. | 13 
£100,000 | Stock 5% Do. 6% Debenture Stock (red.) e 130 135 215 2 June aud December 33 .. 
19,900 #5 de Р: Supply Co. for Spain. — — T — > = 
£30,000 £5 2/6 | Charing One & Strand Electricity Supply Corp. . 9) 10 95 10 215 0 - - L 
£57,400 | £100 5% Do. г Cent. Debentures, 1900) ............ СА - - - "98 ах 
92,475 £8 County of ndon & Brush Prov. Ое. (fully paid). 5 9 8 9 - — 131 
210,000 | £10 5/44 ee, ca 13) 14} 18} 143 448 - * 
15:000| 48 | Z | Kensington & Knightsbridge Ei. : x x - - 
, - en n nightsbri 1. Light (tally paid). * E oe — = = 
10,000 25 6% Do. 1st Pref. Cumulative (fully "pae а — T January and July .. - — 
111,000 5 .. | London Electric Supply. = P-4 l 2 "s - 184 13 
49,900 #10 4/0 | Metropolitan Electro Б (fully paid) - My» 18 14 13 14 321 — 
£150,000 | Stock 44% |" Do. 44% b ба эз өен E6400 Ud Ab 2^6 121 124 191 124 818 9 | June and December 10 
6,452 £10 4/0 Notti Hill Blecteio „ „ „„ „„ „„ „% „% 3 „„ Н 4 9) 10} 9} 10} ee — i 94 
-— - ^. Rand lectric „„ „„„„AͤÄ1—Fꝓ езт» а тз lrs 115 1% 155 => = 123 12 
14,980 2/6 | Bb. James and Pall Mall q 12 18 12 13 8 2 0 = і 
‚000 25 7% Do. 7 per Cent. Preference.. 8 10 11 10 11 8 6 8 — 11 io 
59,900 5 3/0 | Westminster Electric Supply (tally paid) ........ 10 1l 10} 1H з 5 8 — i 
ELECTRIC MANUFACTURINC, &o., COMPANIES. 
90,000 4 1/6 Brush Electrical Engineering .............. TTA i 1k i 1 тә = » 
,000 2 6 Do. ò per Cent. Pref. Ne on-Cumulative ...... 1 14 1 І .. 1j — 
£125,000 | Stock 447 Do. 4 per Cent. Debentures....... 110 118 110 113 4 0 6 | March & September ae - 
yl 5 8/0 Crompton and Co., 7 per Cent. Cumulative Prat. 2 24 1ł 2 P January and Julv . Ер enn 
89,261 5 1/8 | Edison and Swan United (“A“ Swan) (£3 paid) — u 9} 1} 21 613 4 | February & August — z 
£109,000 | Stock 43% Do. % Mortgage Debenture Stock m.. 103 106 103 106 4 6 7 | January and July .. 103 — 
225.000 25 3 Electric and General Invest. Ordinary (£1 paid) .. | - z — e - 
119,000 9 1/0 Electric Construction ................- cv em cose 1j 13 1j 13 2107.2 = 1} = 
12,845 2 2/92 Do. 7 per Cent. Cumulative Pref. .......... 24 8 24 8 413 4 | September ........ 28 - 
91,195 2 10/0 | Elmore's Patent Copper Depositing ............. 4 i і і - e 5 - 
0, 5 as Fowler-Waring Cables (fully paid T сә » T М. 
60, 10 5% | India Rubber, Gutta Percha, &0., Works ........ 20} 213 20) 21] 418 0 | February & August 21] 203 
£200,000 100 47 |+ Do. 4 per Cent. Debentures | TTA 105 108 105 108 314 7 | March & September es i 
20, £5 Manchester Edisou-Swan A (el 103. paid) . } 3 4 E + ie à 
87,350 13 12/0 Telezraph Construction and Maintenance........ 39 4? 89 42 4 5^ 9 | March and July.. 403 40 
£160,000 100 БЕЛЕ: ро Бре Gont. ВАЕ: оке) 104 107 101 107 4 3 6 | January and Jn!« i xe 
4 00,000 10 6:0 |W. T. Henley's Telegraph Works Ordinary........ 17 18 17 18 4 511 | March & September ы в 
£30,000 10 7/0 Do. 7 per Cent. Preference ESL 181 194 18h 194 8 11 10 T » —— — 
£50,000 Stock 417 Do. 44% Mortgage Debentare Stock........ | 109 114 109 114 3 19 8 | February & August e 
RAILWAYS AND TRAMWAYS. | 
£330,000 | Stock 14% | City and South London Railway Соп, Ordy, —.... 52 54 52 51 217 6 | January and July .. 54 594 
7,650 10 5% Do. 6% Perpetual Preference —.— =e == —.... 15 164 15 154 8.5 7 RS jt PE as 
£10,171 | Stock 4% Do. 4% Perpetual Deben ture „ 136 188 218 1 | May aud November ja #% 
87,500 £10 23% | Liverpool Overhead Railway m.s = == == = _.. | 138 134 13} 188 276 9 ВА 22 * 
10,00 10 5% c S A 163 174 168 17% 217 9 — 
125,0)0 | Stock 4Y . сае ts 1123 1144 1123 1144 8 910 | January and July — 


* In calculating the yield ou this security, allowance has been made for accrued interest, but notior redemption. 
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THE UNIVERSAL ENGINE. 


TESTIMON: IAL. 


WINDERMERE ELECTRICITY WORKS, 

To the Secretary, 22nd October, 1896. 

BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
DEAR SIR, | 

In reply to your enquiry respecting the Universal Engine of 
165 horse-power which you, supplied to us in July last, we have ple: asure 
in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 
It runs quite silently, and, as it requires 
very little attention, we are able to save the 
attendance of one man. We consider the Г, 

governing perfect. "Ё 


We are, yours faithfully, 


ON 
(Signed) R. H. FELL AND Sons, 
Limited. — 
FREDERIC FowkEs, 
Managing Director. 


THE BRUSH ELECTRICAL ENGIN EERIN G CO., L2: 


49, QUEEN VICTORIA STREET, LONDON, N. G. 


“THE ELECTRICIAN” 


ELECTRICAL 2222. 


Nearly 1,200 pages, Royal 8vo. 


The Big Blue Book. 


VERY COMPLETE SPECIALLY-WRITTEN INFORMATION REGARDING 
HOME AND FOREIGN TELEGRAPHS, 


Including Tariffs, Cables, Owning Companies and Governments, Financial Officials of Governments and Companies, 
World’s Cable Fleet, Berne Bureau, &c., &c. 


—————M—Ó—ÓMM 


ше. DIRECTORY 


——— —— — ͤ ——_-——- - L l —U—ñ— A" 


0000000 


SPECIAL NOTICE. 
The 1897 EDITION of this Valuable Work is in active Preparation. 


This Edition will contain many New Features of interest. 
SUBSCRIPTION ORDERS (58., post free 58. 9d., Payable in advance) CAN NOW BE RECEIVED, 


This Book has a bona fide Worid-wido Circulation. Written Guarantee to this 
effeot wiii bo furnished by the Publisher if requirod. 


* The Electrician” Printing & Publishing Co., Ltd., 1, 2 and 8, Salisbury Court, Fleet Street, London. 


xxxi. * THE ELECTRICIAN, NOVEMBER 27, 1896. 


THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
.QONNEOTIONS. 


WORLD. 


TEH 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt,Aden, 
- ndia. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to. Peru, Chili, and other ‘parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Prinoipe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. SS ны == 

Telegrams should be sent from the Company's Stations— 
LONDON—I!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and T STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—E13, Exchange Buildings. 
GLASGOW-141, BUCHAN AN STREET. 


. COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, ayris; Ohio, Syr age oe Canea, Sitia, 
Rhodes, Trieste, Qortu, Tante, Patras, Саш Ме Серго; Santa Tinos, Andros, Zea, and 
ali the | 


The Company's Cables are worked by Muirhead's DUPLEX principle upon all its 
. Main Sections. 


In sending Те! from Postal Stations СС A A ээ th rds bel alled gratui 
а pem should taken to mark dire VI Hi STERN, oe the Postal Anthorit tles N у 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, Е.С, By Order, GEORGE DRAPER, Secretary. 
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TELEPHONE No. 16,077. TELEGRAMS: "INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(BST ABLISHED 1860), 


Eieotrioal Auotloneere, Valuers, 


AND ARBITRATORS. 


Y Lx 99999999 
Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Vinish, at the most Moderate Prices 
—— PRICE LIST PO8T FREE. —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188 


— pp н UH — sa 
APPOINTMENTS VACANT. 


— d 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


COUNTY BOROUGH OF BRADFORD. 


SALE OF METERS. 
The BRADFORD CORPORATION have FOR SALE the following Electricity 
ters, viz. :— 


117 ARON METERS. 

86 FRAGER METERS. 

24 EDISON METERS. 

21 OULTON und EDMONDSON METERS. 


A list giving details and capacity of the above Meters can be had on application 
to the Borough Electrical Engineer, Town Hall, Bradford. 
All Meters are guaranteed to be in good condition and working order. 
ALFRED H. GIBBINGS, 
Town Hall, Bradford, Borough Electrical Engineer. 
2th November, 1896. 


TRE URBAN DISTRICT COUNCIL OF COLWYN 


BAY AND COLWYN. 


[, 4995, WEST COAST OF AFRICA. 
BLECTRICAL ENGINEER. 


ASSISTANT ELECTRICAL ENGINEER. 


The Crown Agente for the Colonies are prepared to receive APPLICATIONS for 
the above poss in connection with the erection and working of an electric light plant 
which is about to be established in Lagos, on the West Coast of Africa. 

The Electrical Engineer will have to go out with the Plant and to Superintend its 
Erection and Starting to Work. His d be will be £50 per month, and his appoint- 
ment will be for six months, subject to a renewal for a further period of two 
months. Salary will commence on date of embarkation and continue until date of 
his arrival in England on his return at the termination of his engagement. 

The Assistant Engineer will also go out with the plat and act as the En U 
assistant. He will remain in charge of the plant after it has been co pleted. His 
salary will be £300 a year, and the appointment will be for one year, subject toa 
renewal for a further period of two years. Half salary will be paid during voyages 
phe and home. Free passage out and home on expiration of engagement will be 

ven. 

Leave of absence: If engagement fe extended for a further two years, six months 
| on half salary after every twelve months’ residential service, if схібепсіев of the 

service permit, with free passage home and out again. 

Applicants for both posts must have had a thorough mechanical and electrical 
training, and be well versed in the erection and running of locomotive boilers, under- 
type engines, and alternators. Married men are ine igible, and a strict medical 
examination will be necessary. 

Applications, stating age and ence, and accompanied by copies of not more 

three recent testimonials, with the names and addresses of теала of whom 
inquiry may be made, will be received by the Crown ents for the Colonies 
Downing-street, London, 8. W., up to 14th DECEMBER, 1896. They must be enclosed 
in an envelope marked ‘ Application for Electrical Engineer, Lagos." 


],^°05, WEST COAST OF AFRICA. 


ENGINE DRIVER AND FITTER. 
The Crown Agents for the Colonies are prepared to receive APPLICATIONS for 
an ve Driver and Fitter to assist in the erection and working of an electric 
t which is about to be established in Lagoa, on the West Coast of Africa. 
e salary will be £250 per annum, and the appointment will be for one year 
subject to a renewal for a further period of two years. Half salary will be paid 


COMPETITION. 


TO ELECTRICAL ENGINEERS, CONTRACTORS, AND OTHERS. 


The above Council invite PLANS, PARTICULARS, and ESTIMATES, &o., for а 
Scheme of Mectric Lighting for their District, the powers for which ebtained 
last Sessi 


On. 
The Sche submitted must possess all the latest improvements for both public 
and private lighting, and each competitor must combine with hie (ог оой e ad- 
visability or otherwise of erecting in ше therewith a Refuse Destructor ; 
and also to consider the ad y of m e deen ne | 


stream in the district, of which the Council have riparian ta. 

To the author of the Seheme considered the best a premium of £80 will be paid, 
and in the event of the work being carried out such premium must be considered as 
part payment of the engineer’s commission. To author of the Scheme con- 
sidered second best a premium of £20 will be paid, 

Farther information will be received on personal application to Mr. Wm. Jones, 
XLC. A, the Council's Surveyor, 

The Schemes must be sent in addressed to the undersigned not later than the 12th 

of JANUARY, 1807. 
Council do not bind themselves to either adopt or carry out any of the 
submitted, 


Schemes during voyages out and home. Free passage out and home again on expiration of 
MES engagemen 

Municipal Buildings, s 1 Leave of absence: If engagement is extended for a further two years, six months 

Coleyn ‚ 8rd December. 1896. on half salary after every twelve months’ residential service, if exigencies of the 


service will permit, with free out and home again. 

Candidates must be of temperate habits, not less than 80 or more than 40 years of 
age. They must be well acquainted with the erection and working of locomotive: 
ehe ores 1 d will ha to take charge under the E f the boll 

e parsen appointed w ve ec under the Engineer of the ers, 
suntan and REI. and be fully capable of executi: g the e repairs neces- 
sary, as well as any other similar duty which he may be called upon to perform. 

Character must bear the strictest investigation as to ateaoiness and sobriety, and 
$,8trict, medical examination will be required. Married men are ineligible. 

Applications, stating age and experience, and accompanied by copies of not mo: 

three recent testimonials, with the names and addresses of references of w 
inquiry can be made, will be received by the Crown Agents for the Colon 
Downing-street, London, S. W., up to 14th DECEMBER, 1896. They must be encl 
in an envelope marked Application for Engine Driver and Fitter, Lagos." 


BOROUGH OF DERBY. 


ASSISTANT BNGINEER. 

The Corporation is open to recelve APPLICATIONS for the above post. Appli- 
cants must have for at least 12 months in a similar capacity in some А 
nating-current electricity works, and must have had а thorough training as a 
mechanical engineer. Salary commencing at £2. 2s. per week. 

Applications, stating age, with not less than two recent testimonials, marked 
Assistant Engineer,” to be addressed to the undersigned not later than noon 


SATURDAY, December 12th, 1896. 
J. B. STEWART, Engineer and Manager. 
Derby Corporation Electricity Works, ; 
Bowter-road, Derby. 


BLECTRICAL DEVELOPMENT & НИЖЕ CORPORATION 


CAPITAL - - = = = £500,000. 


DIRECTORS. 


Seer Rea rums 
5, €. IORRAIN, LAE. MI Megh E. 
SOLICITORS. 
RENSHAW, KEKEWICH and SMITH. 
^ CONSULTING ENGINEER. 
F. HASTINGS DHU RST, B.Sc., MJ. E. E. 
All communications relative to business should be addressed to— 
THE SECRETARY, 
89, Victoria-street, Westminster, S. W. 


DOULTON .. 


INSULATORS 


QITY. OF BELFAST. 


The Electric Committee of the Belfast Corporation are prepared to take ap 
IMPROVER into their Electric t Works. ; 
Particulars as to terms and q eations can be obtained on application te the 
City Moectrical eer. 
Applications to be sent to the undersigned on or before FRIDAY, December 18th, 
1896, endorsed Improver.“ 
l VKIDOR A. Н. McCOWEN, 


City Electrical Engineer. 
Central Station, Chapel-lang, Belfaat. 
QITY OF BELFAST. 
ELECTRIC LIGHT DEPARTMENT.—DRAUGHTSMAN. 


BATTERY JARS, 


AND ALL KINDS OF The Electric Committee have a vacancy fora TEMPORARY DRAUGHTSMAN. 
Raparience oentral- station werk necessary. 
t ў ў В pplications, stating age, experience, and salary required, and copies of three 
Pottery for Elec r ca urposes. recent testimonials, to be zent to the undersigned on or before THURSDAY, 
a ap ду m p ar ap tr apap Aq rp mam December 10th, 1896, endorsed ior A Н. MocoCOWEN 
LAMBETH, LONDON, S. E. . City Electrical Engineer. 


Central Station, Chapel-lane, Belfast. 
C 
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SITUATIONS VACANT AND WANTED, &c. 


RMATURE WINDER.—First-class man wanted, used 
to bar armatures; constant employment and good wages.—MAVOR and 
COULSON, COULSON, Glasgow. 


ТО CONSULTING ENGINEERS or MANUFACTURERS. 


—PARTNERSHIP or as ASSISTANT required by Electrical Engineer, with 
11 years’ experience in central-stations, instailations, and workshops. Good refer- 
ences and коа. —Addres i, 2847, Electrician Office, Salisbury-court, Fleet- 
street, E. G 


ACANCY for PREMIUM PUPIL in the works of a 


leading firm of manufacturers of electric light and power, plant.—For terms 
apply to 9625, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


. for PUPIL to learn Electrical Business. Small 
WI тезпар. with home comforts for gentleman's son.—Apply, PARSONS, Cunsey, 


WAN TED, by an old-established engineering firm, the 
services of a competent and reliable ELECTRICAL ENGIN EER, with 
commercial experience, as manager of their electrical department.— Address, stating 
qualifications, experience and salary required, to N. I., care of Street and Co., 

80. Cornhill, London, E.C. 


War TED, BRASS WORK ER. used to Arc Lamps and 


Instruments. State wages.—W ALSALL ELECTRICAL COMPANY (Limited), 


A А DVERTISER (aged 22), who has had thorough practical 

and theoretical electrical training, seeks EMPLOYMENT with good firm of 
Electrical Engineers, as Sub-Manager in Works, or one Manager in charge of 
e work. Excellent testimonials. —Address " 94, Vork- street, Baker - 
street, 


TjLECTRICAL ENGINEER (30), having large experience 


in yw Wi dynamos and motors and рос desires post of Крон: 
—Apply “А. Electrician Office, Salisbury-court, Fl 


OUNG MAN seeks Situation as IMPROVER in Central 
Station, 5 years’ experience in machine making, bench and lathe work and 
armature winding. —Apply ‘‘ ELEOTRIO,” 67, Hamilton-s.reet, Cardiff. 


A GENCY WANTED by firm of Electrical Engineers, 
travelling in Midland Counties.—Apply, 2350, Electrician Office, Salisbury- 
court, Fleet-street. Е.С, 


N old-established Manufacturing Firm are 
act as LON DON AGENTS for first-class Wire and Wire-casin 
Apply, a W. C.,“ Elect rictan Office, Salisbury- court, Fleet-street, E.C. 


W ANTED, ELECTRICAL FIRMS of good repute in 
Edinburgh, Glasgow, Aberdeen and Dundee, to push the SALE of the 
Improved Electric Glow Lamp, which consumes 45 per cent. less current light 
ht than the ordinary incandescent lamp.—Apply, Jol AND Co., 81, Wilson- 
street, London, E.C. 


LECTRICAL ENGINEER takes EVENING STUDENTS. 
Practical work, engine and dynamos.—51, Sinclair-road, Kensington. 


155801 5 BY CORRESPONDENCE in Electric Light 
and Power Engineering; ‘‘Course B.“; 20 lessons re E M full particulars 
apply ENGINEER,’ 83, St. Dunstan’s-road, Hammersmith, London, W. 


eet-street, E.C 


repared to 


nufacturers. 


WANTED, and FOR SALE. 


ANTED.—Dynamos, Electromotors, also Engineers 

Tools, Lathes, МШ Machines, Shapers’ Drills, &c. Good seoond hand, 

or new. —Apply “ 15 care of the I Machinery Register, Colchester, 

which also are details of engines. tools, and machinery fo for sale, over 2,000 lota. 
Monthly, 2d. post free. 
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We would call the attention of those of our readers who 
take an interest in the affairs of the Institution of Electrical 
Engineers, that the meeting on Thursday next will be the 
Annual General Meeting, for the election of Council for the 
year 1897 and for the presentation of the Annual Report and 
Statement of Accounts. We trust that all who have sug- 
gestions to offer as to the better conduct of the affairs of the 
Institution, or who have grievances, real or imaginary, will 
attend—and make their, voices heard. Now that so much 
reforming energy has found a vent, on the Council and else- 
where, there is some danger lest a deep sleep should once more 
settle down upon the rank and file of the Institution. Cor- 
porate bodies, like arc lamps, perform their allotted functions 
more smoothly when their mechanism is kept in a constant 
state of gentle agitation. 


—— 


Some important changes in the conduct of the Royal 
Society were announced by the President Sir Josera Lister, 
at the anniversary meeting last Monday. The Council have 
had under consideration means of improvement in the publi- 
cations issued by the Society, and in the conduct of the 
meetings. A number of editing committees are to deal with 
contributions, with a view to obtain a more secure and, at the 
same time, a more rapid judgment as to their value. At the 
meetings the opportunities for discussion are to be increased. 
The Royal Society at this juncture loses the valuable services 
of Lord RAYLEIORH, who for eleven years has acted as one of 
its secretaries. In making his retiring speech Lord RAYLEIGH 
remarked that his successor, Prof. Ricker, in being compelled 
to communicate to hard-working and expectant contributors, 


eager to take date, the fact that their researches were not to 
be accepted, **would have a sense of the many minor tragedies 
of life." 


— 
Tux automatic method of signalling used by the Post Office 
in connection with the telephone trunk-wire system of the 
United Kingdom has been described to the Institution of 
Electrical Engineers, and has been approved of by some of 
the few telephone engineers existing in this country outside 
the ranks of the National Telephone Company and the Post 
Office. We confess that we should have welcomed a more 
thorough- going criticism, and we hold that public money 
might have been worse spent than in specially importing 
from the United States a few specimens of that nearly extinct 
genus, the independent telephone engineer. The true worth 
of anything is never known until the worst has been said 
of it. We do not doubt for one moment that the transfer of 
the trunk lines from the National Telephone Company to 
the Post Office has been an exceedingly arduous undertaking ; 
neither do we doubt that much care and skill have been 
applied to the evolution of the pretty and effective time-saving 
contrivances exhibited by Mr. Gavey. All the same, it would 
have been distinctly interesting and advantageous to have 
heard outside telephone engineers discuss Mr. Gavey’s excellent 
Paper, which, as he truly said, was of the engineering order, and 
had nothing to do with those administrative minutie and 
questions of general policy in which some delight to revel, 
inside the Institution as well as outside. 


— aa 


Тніз marked absence of adverse criticism on points of con- 
structional detail is all the more to be regretted since, if we 
may judge from the replies accorded to the questions put by 
Mr. O’Gorman and Prof. Ayrton, the Department is rather in 
the dark on one or two points of a scientific nature. The 
telephone trunk wires of the Post Office have, of course, been 
put up with a view to eliminate disturbances; but have they 
been put up with a due regard to economy? The reply given 
by Mr. Gavey to this question of Mr. O’Gorman did not really 
answer it. Does K R rule supreme, and might not equally 
good results be obtained with a less lavish expenditure of 
copper? Of course, we are perfectly well aware that the 
Post Office engineers have given great thought to all these 
matters; but that is no reason why they should not publish 
the data and rules by which they have worked out an entirely 
new problem. There сар be no “ business reasons in the case 
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of a public department rendering inadvisable the publication 
of such information. 


qm 


Аслтх, the Post Office and the Professors seem to be at issue 
as to how to measure the capacity of a wire forming part of a 
metallic loop. No doubt the Professors are hopelessly wrong, 
but until one knows exactly what the Post Office engineers 
mean when they talk of wire-to-wire capacity in this 
connection, and exactly how they measure it, we hesi- 
tate to condemn as heresiarchs these presumptuous Pro- 
fessors. Mr. Preece promised the Institution an important 
Paper on submarine telephone cables, and possibly he is 
reserving for that Paper just those particulars which Prof. 
FirzGeratp and others want before they can properly 
appreciate his recent communication to the British Associa- 
tion. This information, which is essential to the thorough 
discussion in the technical Press explicitly called for by Mr. 
PRE ECR, will, we trust, be forthcoming, sooner rather than 
later. A scientific discussion cannot be satisfactorily con- 
ducted when the side which courts criticism does not 
publish its data. 

In the popular mind, beside that splendid sensation the 
X-ray, its forbear, the cathode-ray, appears quite tame. 
Physicists, strange to say, do not share this opinion. In our 
* Notes" column this week will be found an abstract of a 
very interesting contribution to the Хиого Cimento by BATTELLI 
and Garsasso, who have confirmed by further careful experi- 
ment the correctness of the statement made by them some 
few weeks ago, that there exists a variety of cathode-ray which 
is not deflected by a magnet. As these Italian investigators 
give good reason for their belief that this non-deflectible 
type of ray is not merely an X-ray, they would appear to have 
discovered the missing link between Röntgen and Lenard 
rays. On another page we publish an account of the 
latest researches of ELSTER and GrrEL on photo-electric 
sensitisation by cathode-rays. Experimenting with the 
haloid salts of the alkaline metals and other similar 
bodies, these investigators have found that they acquire 
on exposure to cathode-rays the property of being 
electrostatically discharged by light. This photo-electric 
sensitive state appears to be co-existent with the peculiar 
colourations observable when haloid compounds ot the alkalies 
are excited by cathode-rays. The investigators were at first 
inclined to the opinion, to which appearances gave considerable 
weight, that the phenomenon of photo-electric sensitisation was 
due to the salts underguing complete chemical decomposition, 
but as no free sodium or other alkaline metal was found, they 
argue that the cathode-rays exert a reducing action, that the 
reduction-products then form with the undecomposed substance 
a coloured photo-electrically sensitive solid solution, similar, let 
us say, to glass coloured by copper or gold. The facts estab- 
lished appear to be the interdependence of colouration and 
sensitisation in the case of the haloid salts and the non- 
liberation of the metal by the cathode-rays. 

— 

On Saturday last, amid bright sunshine, and in the teeth of 

a keen east wind, Mr. Magnus Vork's amphibious monster 


motor-car made its way at a leisurely pace from Paston Jetty 
to Rottingdean, and then safely performed the return journey. 
The Brighton Corporation and the members of the Fourth 
Estate mustered in force; “ апа all went merry as a marriage 
bell,” and perhaps even merrier. An illustrated technical 
description of the Brighton-Rottingdean Seashore Electric 
Railway appeared in our columns exactly thirteen months ago 
(The Electrician, Nov. 8,1895),and to the details then given we 
need only add the following. The total cost of the line has been 
about £80,000. The shafts of the two 80 н.р. motors employed 
drive through bevel wheels, long vertical shafts running down 
the tubular legs of the car, these vertical shafts at the lower 
end drive horizontal shafts through bevel-gear and these latter 
shafts drive the wheel axles through single-reduction spur 
gearing. Mr. Уогк and those who have advised and finan- 
cially assisted him are to be congratulated on the successful 
termination of the three years’ war they have had to wage 
against obstacles, natural and artificial. Now that so sedate 
@ seaside resort as Brighton has set the example, we may 
expect ere long to see Volk cars wherever we go, from 
“cockney Margate ” to “ breezy Blackpool." No doubt, as 
the idea extends, it will be improved upon, and the pole line 
will be made to look less like a giant’s clothes-line, and the 
car will find it compatible with its amphibian dignity to 
proceed through the water at a greater rate than five miles an 
hour, a velocity which, if persisted in for longer than five 
minutes, gives rise to an ardent desire to drop over the side 
and push behind. 


— таме 


ALTHOUGH by reason of their omission to make a formal 
demand for current in the exact manner described by the 22nd 
Section of the Dublin Electric Lighiing Provisional Order, the 
legal battle between Messrs. Ozrzmann and Co. and the Dublin 
Corporation has been a drawn one, the action 1n question will 
not be without result. It will, we think, sharply remind 
municipal authorities that they are not above the law, but 
that in their case, as in the case of any ordinary|limited 
liability concern, statutory obligations are the necessary con- 
comitants of statutory privileges. The Dublin supply was 
commenced in 1893. In January, 1895, Messrs. Orrzmann, 
whose premises are within the compulsory area, demanded 
current, and in November, 1896, after legal proceedings, the 
current was turned on. The Dublin Corporation is fortunate. 
By a technical alip of the plaintiffs it has escaped & penalty of 
40s. a day for a default lasting 800 days. 


— — 


Ar the London Chamber of Commerce, last Tuesday, Major 
Етоор-Рлсе gave an address on Motor Vehicles.“ After 
having protested against the invention of numberless names 
for these vehicles, and having proposed the new name of 
“automotive,” used as a noun, like locomotive, as being 
superior to them all, the lecturer proceeded to discuss 
in detail the regulations of the Local Government Board. 
Whilst on the subject of nomenclature, we may say that we 
much prefer the City term promoter car." Major FLOOD-PAGE 
regarded these regulations as being in the main far too strin- 
gent, and, rejoicing that they were admittedly of a tentative 
nature, predicted that they would be relaxed or else become 
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a dead letter ere long. The limitation of heavy motor- 
omnibuses to a speed of five miles an hour especially 
raised his ire; and the action of the Chancellor of the Ex- 
chequer in levying a special tax on motor vehicles was stig- 
matised as ''iniquitous." The Chancellor must, however, 
have by now become accustomed to being bombarded by that 
‘adjective. Major FLOOD Pacer considered the use of two 
brakes an unnecessary complication; but in the subsequent 
discussion the immense, practical advantage of duplicate brakes 
was testified to by one who has had considerable experience 
in driving motor vehicles. Nor was it altogether well-advised 
in the lecturer to ridicule the regulation requiring a brake 
powerful enough to bring the vehicle to rest within 50ft. 
from a speed of 14 miles an hour; since this regulation 
merely provides for adequate brake power, and does not 
insist on it being always used to its full extent. 


Recarpine the relative merits of steam, oil and electricity 
for motor vehicles, Major FLoop Pace spoke in most impartial 
and judicial terms. Although at the present time, notwith- 
standing its obtrusive defects, oil has the advantage over the 
other two agencies, steam had done remarkably well in the 
early days of the industry, and, at any rate for heavy vehicles, 
promised much for the future; while electricity the lecturer 
regarded as promising to be ultimately triumphant. But, he 
said, the motor vehicle of the future was not yet even invented. 
It would bear to the present inventions no closer resemblance 
than a Great Northern locomotive bears to the Rocket.“ 
So far as the problem of electric motor vehicles is concerned, 
the lecturer regarded it as merely а question of improvement 
in the storage battery; but, vastly important as is that matter, 
we would also attach considerable importance to improvement 
of motor armatures. It must be remembered that ordinary 
road vehicles cannot receive that skilful management which 
is given to motor-cars on electric tramways and railways, 
and thus the risk of a burn-out or of mechanical injury to the 
motor is enhanced. To meet this difficulty a simple and 
durable construction of motor is required, even though it be 
at some sacrifice of efficiency. ө 


We commence in this issue a short series of articles on 
* resistance thermometry.” There is no exaggeration in the 
author's assertion that, thanks to electrical methods, the 
measurement of temperature has been advanced from one of 
the worst to one of the best measured physical quantities; 
and we feel sure that those of our readers who occasionally 
weary of the purely commercial side of electricity will wel- 
come Mr. С. M. Crazx's exhaustive exposé of one of the 
latest and prettiest applications of electricity to pure research. 


SE a Oe 


Sir John Pender’s London Residence.—Sir Humphrey de 
Trafford has purchased the mansion, No. 18, Arlington-street, 
occupied for so many years by the late Sir John Pender. 

Scholarship.—At a technical institution in Chicago a scholar- 
ship has been awarded to а student in consideration of his 
having made the closest guess as to McKinley’selection majority. 

University College, London.—At a special general meeting 
of the members of University College, held last week, Lord 
ES elected President, in the room of the late Sir John 

chsen. 
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Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,1 si — 
Para—Maranham .................. Oct. 8, 1898 — 
Chio— Tene dos Nov. 24, 1896 ... Nov. 28, 1896 


Institution of Civil Engineers.—Among those elected Asso- 
ciate-Members, at the meeting of the Institution of Civil 
Engineers on the lst inst., we notice the names of Messrs. J. 
F. Conradi, S. O. Cowper-Coles, and G. F. Metzger. 


Physical Society.—At a special general meeting of the 
Physical Society, held last Friday, November 27th, the reso- 
lutions were confirmed that had already been passed at a 
meeting held on October 30tb. These resolutions are stated 
in our issue of November 6th, page 49. 


Obituary.— We regret to announce the death of another 
Director of the Telegraph Constructiou aud Maintenance Com- 
pany, following almost immediately after the death of Admiral 
Richards. Mr. George William Campbell died at his residence 
in Queen’s Gate Gardens, London, on Wednesday, quite sud- 
denly, aged 70. He was one of the earliest Directors of the 
Company, and took a prominent part in its development. 


A Painted Trolley Wire.—The Journal of Gas Lighting 
recently referred to municipal authorities who are inclined 
to think the trolley wire not so black as it is generally 
painted.” We should be glad if our esteemed contemporary 
would oblige us with the names of places where the trolley 
wire is generally painted, and how the practice works. This 
suggests a new rendering of a much-quoted quotation, which 
would read somewhat as follows : —“ As idle as a trolley wheel 
upon a painted wire.” After our contemporary's attack we 
hope it will not be necessary for electrical engineers to white- 
wash the trolley wire. 


The Bristol Tramways Question.—The hon. secretary of 
the Electric Tramways Extension Association states that so 
far the replies received in answer to the circulars sent all over 
the city, asking whetber tbe voters approved of the scheme, 
have been most satisfactory. Already he has had about 10,200 
favourable replies, whilst the average against has been only 
between one and two per cent. From the West division, 
which includes Clifton, over 2,100 have responded in favour of 
the scheme. The electorate in this division is between 6,000 
and 7,000, so that at present the Association have about 
one-third on their side, in spite of the fact that all house- 
holdera bad not received their circulars. Taking the whole 
city, the Parliamentary register numbers 40,000. But here 
the Association are unfortunate in working on the old register 
—over twelve months old—and the secretary is getting back 
33 per cent. of the voting cards on account of removals, 
deaths, and other causes. This percentage would take some 
13,200 of the 40,000, Next week there is to be a big meeting 
in the Central ward, and another at Fishponds, where the 
inhabitants, who will be so much benefited by the extension, 
are taking keen interest in the movement. 


Search-Light Experiments in Plymouth Sound.— With the 
object of applying a practical test to the value of search lights 
as a protection to the entrances to Plymouth Sound, a series of 
experiments has been commenced, in which the military forces 
had the assistance of the torpedo flotilla attached to the port. 
The torpedo-boat destroyers “Skate,” Ferret, Lynx, 
“ Opossum,” and “Sunfish” left Devonport one afternoon 
about 4:30 for Plymouth Sound. The first experiments were 
limited to the western entrance of the Sound and harbour. 
Notwithstanding that the weather was of the worst description 
for experiments of this kind, it was possible from the shore to 
discern small objects afloat. As the destroyers came within 
range of the defined area they were at first only faintly visible, 
but as they approached the fierce light which beat upon them 
they were distinctly seen from stem to stern, and in actual 
warfare no difficulty would have been experienced in disabling 
them from one or more of the numerous defences guarding the 
western side of the fortress. The experiments will be varied 
each evening, so that the test may be as complete and reliable 
as possible. 

Róntgeniana.—In The Electrician, Vol. XXXVI., p. 680, 
will be found an abstract of a communication by M. Henri 
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Becguerel, appearing in the Comptes Rendus, in which he notes 
the discovery that uranium and its salts emit invisible radia- 
tions, which pass through opaque bodies and discharge electrified 
bodies at a distance. These rays were found to be different to 
Prof. Róntgen's X-rays in that they were reflected and refracted 
just as light. In the Comptes Rendus of November 23rd, M. 
Becquerel now gives an account of further investigations into 
the properties of these rays, which he terms “ uranic radiations.” 
He has kept some specimens of uranous and uranic salta in a 
thick sealed leaden box for six to eight months, and finds by 
introducing a photographic plate that they continue to emit 
these uranic rays almost as actively as when first put into the 
box. He has not yet been able to find whence the necessary 
energy for these radiations comes. М. Becquerel also finds 
that electrified bodies are discharged, not only by the direct 
action of the uranic rays, but also by gases (air and carbonic 
acid) which have been submitted to the influence of uranio 
rays.—The same number of the Comptes Rendus contains a 
note by M. Jean Perrin on the influence of pressure and tem- 
perature on the discharge of electrified bodies by Röntgen 
rays. This is a continuation of his experiments on the part 
played by the dielectric in the discharge (see The Electrician, 
Vol XXXVIL, p. 603). He used the same arrangement of 
apparatus as in his previous investigation, viz., two plates of a 
condenser with a gaseous dielectric, between which two plates 
he passed a pencil of rays. He now enclosed the condenser so 
that he could vary the pressure of the dielectric. As a result 
of his experiments he concludes that the quantity of electricity 
dissociated per unit mass of the gas is independent of its 
pressure and proportional to its absolute temperature. 

Electric Traction at Blackpool.—The Corporation have 
resolved to apply to the Local Government Board for a Provi- 
sional Order for the carrying out of a scheme for the widening 
of the Promenade, at an estimated cost of £300,000. The 
scheme includes the laying down of a new double line of elec- 
tric tramways and a considerable extension of the present aro- 
lighting system. In the discussion upon the motion in the 
Town Council, several speakers laid great stress upon the fact 
that the revenue from the new tramways might be relied upon 
to pay a considerable portion of the interest on the capital 
required for the Promenade widening ; and it is not too much 
to say that this argument greatly influenced the Council's 
decision. It was also incidentaliy stated that the revenue from 
the present single line tramway for the last twelve months was 
upwards of £13,000. In the extensions under notice it is pro- 
posed to work the trams by the overhead trolley wire system, 
the present conduit system being found unsatisfactory for the 
peculiar local conditions. The introduction of the overhead 
eystem was strongly recommended by the late Borough Elec- 
trical Engineer, Mr. John Hesketh, over three years ago, when 
the present system was being overhauled, but it was disapproved 
of on the ground of its alleged unsightliness. As the Pro- 
menade is the chief local attraction, something novel in the 
carrying of the overhead wires may be confidently looked 
forward to. The contracts for the laying down of a double 
line of rails in Station-road, Dickson-road, and Warbrick-road 
have been let, and completion of the works is anticipated in the 
early spring. Messrs. C. A. Parsons and Co., of Newcastle-on- 
Tyne, have secured the order for the three new steam turbines 
which are to be installed in the electricity works for the supply 
to the trams. The present separate tramway generating station 
will then be dispensed with. Although the prospectus of the new 
Fleetwood and Blackpool Electric Tramway Company has not yet 
been issued, we understand that arrangements have been com- 
pleted for a commencement to be made with the construction 
of the tramway early in the new year. The surveys were made 
and necessary running powers obtained sometime ago. The 
promoters are sanguine of success. The overhead system has 
been adopted. The route is along tbe coast, and the Com- 
pany’s lines will join the Corporation's at the Gynn, on the 
borough boundary. The balance sheet for the past season's 
working of the Lytham, Stanner and Blackpool Tramways 
Company has not yet been published. Local interest is aroused 
as to the result of the working on the gas traction system, in 
view of the repeated assertions as to the great saving effected 
by using gas instead of electricity for the motive power. 
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Contemporary Electrical Science.—Messrs. BATTELLI and 
GARBASSO resume the discussion of the very debatable ques- 
tion of non-deflectible cathode rays in the September number 
of the Nuovo Cimento. Some time ago they announced the 
discovery of cathode rays which could not be deflected by a 
magnet. Their existence was proved by the fact that a piece 
of calcined coral placed in the path of the rays persisted in a 
fluorescent glow after the rays had been to all appearances bent 
aside and made to strike a portion of the tube wall instead. This 
observation, as has since been pointed out, admits of a very 
different explanation. X-rays may be generated where the 
cathode rays hit the wall, and to these the fluorescence may be 
due. To test the truth of tbis explanation, the authors 
mounted a small brass plate opposite the cathode, and screened 
the coral from all possible action except the direct impact of 
the cathode rays proceeding in straight linea. For this purpose 
it was enclosed in an iron cage to prevent electrostatic 
influence, and the whole was surrounded by a lead cap provided 
with-a small opening towards the cathode and projecting some 
distance towards it. The plate was connected to an electro- 
scope charged negatively, the coil was set working, and all the 
visible cathode rays were deflected out of the way by a magnet. 
The invariable result was that the leaves collapsed, and the 
plate gradually assumed a positive charge. An original posi- 
tive charge was left unaffected, and this the authors regard as 
a characteristic difference from Róntgen rays. There appears 
to be fairly strong evidence that some of the cathode rays are 
not deflected, but the question requires a good deal of ventila- 
tion yet. The photographic and fluorescent action of these 
rays should be carefully studied. Profs. GRIMALDI and 
PLATANIA write on the polarisation of thin metallic membranes 
stretched across electrolytic cells. This subject, to judge from 
the number of questions at issue, appears to be peculiarly com- 
plex and troublesome. The authors show that the E.M.F. of 
polarisation is considerably larger in metallic films than in plates, 
especially when the current has just begun to flow. The rate of 
depolarisation is correspondingly greater in the case of films. 
Regarding the voltameter as a combined accumulator and con- 
denser, the capacity of the plates is three or four times as 
high as that of the foil when the current has flowed for five 
seconds. In one case it was 260 microfarads. The initial 
capacities are, however, identical, as was already shown by 
Battelli. As regards the theory of these phenomena, the 
authors seek an explanation in the different quantities of ions 
occluded, which penetrate the thickness of the film in a com- 
paratively short time. Gold plates and films, and platinum 
foil and platinised glass were experimented with. We also 
find a good summary of Prof. Конгв researches to prove that 
the particles, projected under the influence of X-rays from a 
spherical edüductor on to a plate of ebonite lying on a 
metallic plate, follow the lines of force emanating from 
the sphere. Prof. VILLARIT has arrived at some interest- 


ing results with respect to the discharge by X-rays of 


conductors surrounded by various dielectrics. Surrounding 
the stem of the electroscope with paraffin stopped the 
discharge after a slight initial effect. Liquids and their 
vapours accelerate the discharge. Gases allowed it to pass in 
proportion to their densities. In petroleum and vaseline the 
discharge soon stopped ; but sulphuric ether kept up the dis- 
charge at a high rate. The following gases and vapours 
formed a series of increasing discharging power: hydrogen, 
coal gas, air, carbonic acid, vapour of sulphuric ether and of 
carbon bisulphide. Finally, Prof. Villari found that the rate 
of discharge is increased by enlarging the surface impinged 
upon by the rays, and also by enlarging the surfaces in the 
shadow. The latter point is important, and may shed some 
light on Battelli and Garbasso’s conclusions detailed above. 
Prof. КіснАвр THRELFALL and Mr. J. A. PoLLock's Paper on 
„Some Experiments with Röntgen's Radiation appears in the 
December number of the Philosophical Magazine. This Paper 
appeared in abstract ou p. 126 of our issue of November 20th. 
A letter from Prof. A. Righi defends his researches on Röntgen 
shadows from the charge of similarity to experiments made by 
Messrs. Oumoff and Samoiloff. He also states that in May last 
he published his researches on the resistance of a layer of air 
subjected to Róntgen radiation. 
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THE MEASUREMENT OF TEMPERATURE: AN APPLI- 
CATION OF THE MEASUREMENT OF RESISTANCE. 


BY G. M. CLARK, B.A. 


Introductory. 


The measurement of temperature by means of the measure- 
ment of electrical resistance is a subject which has during the 
last few years received great attention on the part of physicists. 
This method has been already a very powerful aid to the 
‘solution of some physical and chemical problems, and there is 
every prospect that many problems whose solution by the 
older methods of measuring temperature is difficult or almost 
impossible, may be successfully attacked by its means. 


This work has been up to the present chiefly in the hands 
-of skilled observers. But as each one of the difficulties sur- 
rounding the subject has been surmounted, the method has 
become more and more adapted to the use of the much larger 
class compelled to use the measurement of temperature as a 
step only to other ends. Each member of this great class has 
not the necessary time to examine for himself every step which 
he takes, but must be content to accept to a very great extent 
the data or instruments provided for him. 

There has been much misconception between the two 
classes: the one failing to see why the other takes so great 
pains to refine, whilst the other cannot understand anyone 
accepting data without verification or instruments without 
exhaustive tests. Such misunderstanding only arises from a 
failure of either to grasp the point of view of the other. The 
smaller class are busy perfecting methods, or are tool makers 
for the larger class to use. It is not every user of tools who 
has the time and money necessary to design and make all the 
tools required by him. He must always to a greater or less 
extent be dependent upon others who devote themselves to 
this particular business. 


It is by no means the lack of the necessary understanding 
which prevents every manufacturer having his own tool factory, 
but merely that he has to devote his energy to other things. 
So, also, it is not due to lack of intelligence that a very large 
class of observers have to depend on their instruments, but 
merely that the measurements they have to make are matters 
of second or third rate importance in their business. This, class, 
however, require to know whether the instrument used is suit- 
able to the work in hand. An acquaintance with the general 
principles on which the action of an instrument is based is of 
great assistance to its proper use. It seems, therefore, fitting 
that a short sketch of the principles of resistance thermometry 
should be given in a form better suited to the general reader 
than that of the original Papers on the subject. 

Furthermore, the growth of this method of inquiry is a 
good example of the value of careful experimental work. The 
measurement of temperature has been advanced from one 
of the worst to one of the best measured physical quan- 
tities. Such advance cannot take place by itself alone. 
It has involved also improvement in the instruments used 
throughout the inquiry. А resistance box, for example, 
constructed so as to embody in its design the improvements 

ted by thermometric work is one of the most powerful 
and reliable instruments of research. We cannot, of course, 
know at present all the uses to which such a powerful method 
can be applied ; but there can be no doubt that as the know- 
ledge of such a method spreads, very many other applications 
will be found for it. 

We propose, therefore, in these articles to give an outline of 
the elements of the subject of thermometry, dealing rather 
with principles than details. For if the foundations of a sub- 
ject are well understood, it is not difficult to modify the details 
to suit any particular case that may arise. Subsequently we 
will deal with the measurement of resistance, but treating the 
subject in detail, for it may be assumed that the principles of 
this measurement are already well understood. The applica- 
tion of the measurement of resistance to the measurement of 
‘temperature is, as will be shown later, a very severe trial of 
the accuracy and permanence of a set of resistance coils. 


Part L—Thermometry. 


It is well known that the resistance of pure metals increases 
with an increase of temperature. If we take a definite length 
of wire, and protect it so that no causes to which it may be 
subjected can alter its physical or chemical properties, then at 
the same temperature this wire will always have the same 
resistance. For if it had not, one at least of its physical pro- 
perties would have altered, and we could only deduce that the 
protection given to the wire had been insufficient. The limita- 
tions under which we can obtain such protection are the 
subjects for experiment, and are not matters for consideration 
in a definition. 

From this definition we see that we are enabled, by measuring 
a resistance, to obtain a thermoscope. Such an instrument 
would be of very little use unless we could attach to it a scale 
of some sort, and thus make it a thermometer. This could 
be at once done for the particular wire by calling each unit 
of increase of resistance ldeg. We would then obtain a 
measurement of temperature on a definite though purely arbi- 
trary scale. 

A scale formed in this way would have the manifest dis- 
advantage that it bore no relation to other temperature scales 
already in common use. The freezing point of water might 
be 820, and the boiling point of water 1,012. A temperature 
of 2,500 would be almost meaningless. 

If, however, we graduated our resistance box in a manner 
analogous to that used in graduating the stem of a mercury 
thermometer we would obtain a scale which, at any rate, 
agreed with the scales in ordinary use at the temperatures 
used for graduation. This can be done as follows: — The 
mercury thermometer is immersed in melting ice, and a mark 
made in the stem at the top of the mercury column. This 
mark, if we were to use the Centigrade scale, is called O. 

The wire thermometer is also immersed in melting ice, its 
resistance is measured, and the resistance in the box is 
labelled O. As it is not of importance how many inches up 
the stem of a mercury thermometer the zero mark is made, 
so long as there is a sufficient length left for subsequent steps, 
so it is not of importance how many ohms resistance the box 
shows; it is to be called О in any case. 

The next step in graduating a mercury thermometer is to 
immerse it in steam boiling under standard atmospheric 
pressure, and make a mark on the stem at the top of the mer- 
cury column and call it 100. So with the wire thermometer 
we immerse it in steam boiling under standard atmospheric 
pressure, find its resistance on our box, and label that resist- 
ance 100. We have now two marks on the stem of the mercury 
thermometer and two labels on our resistance box, and we 
have called them О and 100. 

The next step with the mercury thermometer is to measure 
the distance between the marks, and divide this distance into 
100 equal parts; each of these is to be called one degree. This 
can probably best be done by measuring from one end, say, 
the bulb end of the thermometer. If, then, we find that out 
O mark is at a distance J, inches from the end of the bulb and 
our 100 mark at a distance U inches from the same end, then 
the distance between the marks will be l, — і, inches, and each 


degree will be Е (u-) inches in length, or each inch will 


о, degrees. If we had no suitable dividing en- 


4 — ly 
gine we might have to use this mercury thermometer with 
our inch scale standing alongside; the end of our inch seale 
being, as before, on a level with the end of the bulb of the 
thermometer. Then, if the mercury column was at the level 
i inches, it would be 1— % inches above the mark we have 
100 
4 m l 


100 
inches corresponds to (Ile) x ; —7 degrees. 
ps 


represent 


called 0. Since each inch corresponds to degrees, /—J, 


Now apply the argument in the last paragraph to the case 
of a wire thermometer, step by step. We have two marks on 
our resistance box labelled 0 and 100. We are here perforce 
compelled to measure the resistances from the zero of our 
resistance box. This corresponds to putting the zero of our 
inch scale on a level with the end of our mercury thermo- 
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meter bulb. Measured in ohms let us call the resistance in 
ice Ro and the resistance in steam Ri. Then the distance of 
the resistances apart will be R,- Ё, ohms. Similarly, as 


before, each degree will be 160K — R,) ohms, and each ohm 


100 00 


degrees. If, then, we find, on immersing our 


R,-R 
wire thermometer in something at a temperature neither O nor 
100, that its resistance is now R ohms, then the distance of 
the resistance above our 0 label wil be R- Б, ohms, and 


since each ohm corresponds to N degrees our wire will 
172% 

be at а temperature of (R- Ro) х RE degrees. 
ic 


We have thus arrived at & temperature scale which can 
be obtained by the measurement of resistance, instead of the 
more familiar measurement of length. Also this scale agrees 
with one of the ordinary scales at two points. We have made 
the two agree by our method of labelling. Suppose now we 
put these two thermometers together in & bath, so that they 
must be at the same temperature, and perform the measure- 
ments on each as given in the last two paragraphs. Will the 
temperature as deduced from the independent observations 
give the same number on the two scales? Does it matter if 
we alter the size or material of our mercury thermometer 
bulb or stem, or the length or resistance of our wire thermo- 
meter, or does it matter whether we use some other fluid 
instead of mercury, or what metal, gold, platinum, or lead, 
we use in our wire thermometer? A consideration of these 

uestions is necessary before we can te certain that loss or 
amage to our mercury or wire thermometer does not involve 
the loss of all the work founded upon these instruments. 

The answers to the questions raised in the last paragraph 
are nearly bound up in the answer to the first of them. Will 
the two thermometers—the mercury and the wire thermometer 
—when immersed in a bath at the same temperature give the 
same scale reading? In order to answer this, as well as all 
other physical problems, we must have recourse to experiment. 
The two thermometers must be tried together at various parts 
of their scales, and the readings on each of them recorded. 
These observations must then be compared, and a conclusion 
drawn from them. 

Whatever this conclusion may be, we must remember that 
our facts, as we see them, may not be nearly as simple as we 
suppose them to be. Thus, for example, a measurement of 
temperature may often be complicated by effects due to con- 
duction. A length of wire, if partially thermally insulated, 
say by paraffin wax or an air jacket, will not be at the tem- 
perature of the space immediately surrounding it, if at the 
same time it is in good thermal communication, say by thick 
metal leads, with a second body at some other temperature. 
Again, a thermometer in contact with a hot surface, although 
it may give quite consistent results, may never give us the 
temperature we require. We must remember that there is a 
thermal gradient from the hot surface to the surrounding air, 
and the temperature shown by the thermometer will depend 
on its position on that gradient. Another example of a similar 
type arises in the case of a wire carrying a current. The tem- 
perature of the wire cannot be that of the surrounding medium, 
however good the contact between wire and medium may be, 
for heat is generated throughout the mass of the wire and 
only lost at the surface. There will be thermal gradient from 
the core to the surface, and the mean temperature of the wire 
must be above the temperature of its surface. 

The successful elimination of these complications is the 
whole art of measurement. To lay down general rules is, of 
course, impossible. Some complications we can foresee and 
eliminate, others though foreseen cannot be eliminated. These 
latter will then fix for the limits of our determination. There 
yet remain unseen complications. These may give rise to 
errors of any magnitude. They may even completely mask 
the quantity that we think we are measuring. These then 
ought to be eliminated ; but how is this to be done, if we do 
not know what to eliminate? We can, of course, never say 
that we have entirely got rid of this class, but we can always 
make a great many members of it declare themselves by altera- 


tion in the conditions of the experiment, or by а change in 
method or apparatus. Mere repetition of an experiment at a. 
different time may often show that there is some condition of 
the problem which has not been taken into consideration. It 
is the existence of this class of complication which renders 
the value of an agreement between different experimenters 
with different methods and apparatus of so great a value. 

Although we have laid such emphasis on the accumulation 
of facts, these need not be all of one type. We must be 
allowed to use our own judgment and reason in their selection. 
One of the first questions that we ought always to ask our- 
selves is, What is it that we want to measure, and what is it 
that we actually do measure? In the particular case that we 
are now considering we want to measure temperature, and 
what we have so far actually measured has been a length 
along a glass tube and a change of resistance of a wire. 


Now, although the temperature of a Бойу” is a phrase 
which is in common use, it is one which cannot be defined. 
We can only define the temperatures of two bodies, or of one 
body relatively to others. Thus Maxwell’s definitions, ‘‘ The 
temperature of a body is its thermal state considered with 
reference to its power of communicating heat to other bodies ;” 
and, When two bodies are placed in thermal communication 
one of the bodies loses heat, and the other gains heat; that 
body which gives out heat is said to have a higher temperature 
than that which receives heat from it;’’ These definitions, as 
Maxwell points out, give a means of comparing two tem- 
peratures, but gives no means of estimating numerically the 
difference between two temperatures, so as to be able to assert 
that a certain temperature is exactly half way between two 
other temperatures. These are definitions of temperature con- 
sidered only ‘‘as a quality capable of greater or lesser inten- 
sity, rather than a quantity which may be added to or sub- 
tracted from other quantities of the same kind." In order to 
obtain this higher conception of temperature, we must con- 
sider other effects of heat besides the simple changes of mate- 
rial state produced by it. 

It is a matter, nowadays, of every day experience, that from 
heat, by means of an engine, we can produce work. This work 
is produced not by the engine or by the steam, but by the 
heat. Heat is quite as real a thing asanengine. All engines 
take ina quantity of heat from the boilers, some of this heat 
they convert into work, and some they reject to the condenser 
as heat. In a perfect engine the fraction of the heat converted 
into work will depend only upon the temperatures of the boiler 
and the condenser, and nothing else. Hence we have two 
things dependent directly on each other—a quantity of heat or 
work and a difference of temperature. We can use one of 
these as a standard, and measure the other in terms of it. As 
we already possess a measure of work, we do not want to 
remeasure itin terms of temperature ; but, as we have up to now 
no measure of temperature, we will use work as our standard 
by which to measure temperature. We therefore must define 
the temperatures of our boiler and condenser as being propor- 
tional to the quantities of heat taken in and rejected by a 
perfect engine working between them. 

This, then, is what we are really trying to measure—the 
quantity of heat taken in or rejected by a perfect engine. The 
means we have adopted so far have been the measurement of a 
length along a glass tube and a change in resistance ofa wire. 
Can we venture to imagine that these things are related to 
each other further than that they all have something to do 
with heat ? 

This does not appear to be the place to enter into the 
details as to how the heat taken in or rejected by a perfect 
engine can be measured. It may be sufficient here to recall 
that the heat utilised by an engine is usually measured in 
terms of the changes in pressure and volume which the 
vehicle for the heat, the steam or gas, undergoes. These 
changes in pressure and volume are accompanied by changes 
in temperature, and it is the relation between these quantities 
which leads to the scale of temperature. We can imagine that 
we possess а gas whose physical state can always be expressed 
by pv/T =a constant. If we were to use this gas in place of the 
mercury in our original form of thermometer, and measure 
the change in volume of the gas alone, pressure constant, 
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with temperature, we would then obtain a thermometric 
scale in accordance with that given by the definition of tem- 
perature deduced from the action of a perfect engine. Since 
such gases as air, nitrogen, hydrogen nearly, though not 
exactly, fulfil the condition pv/T =a constant, we will use the 
term gas-thermometer to mean a thermometer graduated so 
that its indications of temperature agree with the working of 
а perfect engine. 

Before leaving this part of the subject it is as well to call 
attention to the fact that the gas-thermometer scale is the 
only one which is independent of the particular thermometric 
substance employed, and that, unless thermometric records 
are actually reduced to this scale, or put in such a form that 
they can be so reduced, they are of no great value to subse- 
quent experimenters. The experiments of Joule on the 
mechanical equivalent of heat are not expressed in such 
а form; so that if his thermometers had been destroyed, no 
comparison would have been possible between the work of 
Joule and that of Rowland, Griffiths and Schuster. 


(To be continued.) 


THE TEMPERATURE COEFFICIENT OF THE HIBBERT 
ONE-VOLT STANDARD CELL. 


As already stated in these columns (see The Electrician, Vol. 
XXXVII., July 3, 1896, page 320), Dr. Hibbert, working on the 
lines of the cell first introduced by Helmholtz, is now able, after 
some years of patient experiment and research, to produce a reli- 
able cell of exactly one volt at any desired temperature. Pre- 
liminary tests made with nine such cells submitted by him to Mr. 
W.C. Fisher proved remarkably encouraging, not only on account 
of their very close agreement with each other, but also on account 
of their very small temperature error; low internal resistance 
and quick recovery after slight charge or discharge, and a 
further extended trial and tests made of five cells, quite confirm 
the conclusions then come to. 

The five cells were submitted to Mr. Fisher for extended test 
in March, 1896, and were under daily test under ordinary con- 
ditions for a period of several months. The first test carried 
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value of the oell with increased temperature, are given in 
the accompanying figure, in which A represents that obtained 
by electrically raising the temperature and B that obtained by 
the “hot water" treatment for the same purpose. It will be 
seen that the rise in value is very much less than ,,3,,th of 
a volt per degree, or taking the rise from 16°C. (:9993) to 
31°°C. (1:0004) of -0011 of a volt in 15 degrees, it amounts to 
0000733 of a volt per degree, or practically less than 01 / per 
cent. per degree; so that so far as potentiometer work is 
concerned an abnormal rise of even 10 degrees Centigrade 
would not affect the accuracy of a reading 1%, so that with 
secondary cells in reasonably good condition far fewer check 
readings of the standard may be made, & matter of some 
importance where a large number of readings have to be taken 
&t short intervals of time. 

From the foregoing, therefore, it may be reasonably stated that 
a sufficiently reliable one-volt standard for all practical purposes 
has arrived ; and whilst unable personally to say anything with 
reference to its life, Mr. Fisher has been assured by Dr. Hibbert 
that there is nothing to fear on that score, he having cells now 
in his possession in perfect condition, though made several 
years ago. 

Not the least interesting and valuable point in favour of 
these cells is the fact that they can be definitely made to give 
one volt at any stated temperature; so that given any cellar, 
cupboard, or position, the temperature of which is known to be 
practically uniform, it is possible to obtain one or several 
standards giving practically one volt at such a temperature. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAY. 


Douglas Southern Electric Tramway is an example of the 
type of line constructed chiefly or entirely to meet the 
demands of a holiday service of passengers. This point. 
should be kept in view when making a study of the con- 
struction of this tramway and its electrical equipment, as it 
was naturally the prime factor in determining their character. 
From a somewhat elevated position on the steep slopes of 
Douglas Head, south of Douglas, in the Isle of Man, and 
extending a distance of nearly four 
miles almost to Port Soderick, there 
has for some time been constructed. 
а carriage way, known as the Marine 
Drive. The entrance to this drive 


is seen in Fig. 1; while the general 


character of the roadway, consisting 


as it does for the most part of a 
shelving ledge in the face of the 


15 16 17 18 19 20 21 22 23 24 25 26 27 
Degrees Centigrade. 


out, however, was one in which it was endeavonred to ascertain 
as accurately as possible the true temperature coefficient. A 
Clark cell was used for purposes of comparison after being placed 
under such conditions as to render its temperature constant 
during the period of test which was carried out. In the first 
place the cell under test was placed surrounded by a platinum 
coil (as thermometer) upon a bed of cotton wool, at the bottom 
of a deep narrow cylindrical glass vessel, the remaining space 
of which was also packed to the top with cotton wool, through 
which the cell and platinum coil leads were carried ; this vessel 
was then slung in a large glass tank of water in such a way 
that the cell and thermometer were in the centre of the mass 
of water, which was then very slowly heated by means of live 
incandescent lamps stirred about in it, the temperature steadily 
and constantly increasing at such a slow rate as to admit of 
practically repeated simultaneous readings of the thermometer 
and cell values as compared with the Clark maintained at con- 
stant temperature ; the results thus obtained were practically 
repeated on a subsequent date, by the more expeditious though 
less accurate way of adding and stirring in small quantities of 
hot water. The two curves so obtained, indicating the rise in 


chffs, is illustrated in Fig. 2. In 
order to develop the patronage of 
this roadway, the view from which 
is an uninterrupted panorama of 
considerable beauty, a light electric railway or tramway 
has recently been constructed, from a point some 250 yards 
beyond the outside of The Gates (Fig. 1), very nearly to 
the Port Soderick entrance to the Drive. Neither terminus 
is in & residential district, nor, indeed, are there many 
houses near of any sort; so that pleasure seekers alone 
can be relied on to afford a profitable traffic. Consequently, 
a service of cars capable of meeting a sudden and large 
increase in traffic is required. On a fine summer morn- 
ing, between 10 and half-past 11, and again in the early 
afternoon, the steep sides of Douglas Head are packed 
with a heterogeneous crowd slowly wending its way to the 
summit; and it is to capture passengers from this transitory 
multitude that the cars and power house have to be held in 
readiness. 

Except during the summer season, the traffic is not likely to 
be large, so that the tramway will only be worked during the 
summer months. This, again, was an important consideration 
in designing ‘the line, since the Company working it would 
only have a small fraction of each year in which to make а 
profit on its capital outlay. 
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Permanent Way.—All the constructive work has been 
-carried out by the General Traction Company, of West- 
minster. Operations were commenced in December, 1895, 
and by July last some 24 miles of line were ready for working, 
while since that time another three-quarters of a mile has 
been opened. A considerable amount of civil engineering 
work had to be done before the permanent way could be laid 
or the power house built. In some places the road had to be 
widened to avoid too sharp a curvature, or to provide for a 
turn-out, this necessitating extensive blasting and quarrying in 
the hard rocks of Skiddaw slate. The numerous bridges, 
which were originally of timber, had to be replaced by stronger 
bridges on steel girders. And, in order to obtain a suitable 
site for the power station, in the only place along the route 
where fresh water was to be procured, a shelf had to be exca- 
vated in the precipitous cliff beside the Pigeon stream and 


‘some distance below the level of the roadway. Altogether : 


some 3,000 tons of rock were removed; and when the best 
that could be done had been done, there still remained a route 
abounding in steep gradients and ugly curves, possessing 
numerous characteristics abhorred by the electric railway 
engineer. A glance at Figs. 8 and 4 will show this to be the 
-case ; the former of these two illustrations being a map of 
the tramway route, showing the principal curves, and the 


ee 
Table I.—Gradients on Finished Line from Douglas Head | 


Terminus to present Terminus near Port Soderick. 


„ „ с 
Distance Direction. | Gradient Distance Direction. Gradient 
| 


in feet. lin. in feet. lin 
"08 Falling 57:46 106 48:62 
265 S 45°61 8 167°5 59°61 
110°5 Rising 110°5 133 38:44 
263 И 3632 | 157 29°46 
178:5 | К ' 9525 | 74 528:6 
b6 » 88:89 112 1,1200 
194 Falling 37°78 80:5 2t8:3 
141 Я 36:92 44:5 158˙9 
296 * 30:09 | 55 7857 
88 ж 28-94 49 39°84 
101 3 946:24 214 24-07 
134 Rising 55:93 62 72:94 
88 5 3455 59 21:85 
23 Falling 460 | 1165 42:68 
1136 Rising | 61304 | 675 31°10 
112 $ 14559 | 785 67°67 
146 Falling 84-19 125 91:24 
126 E 30:58 179 27:69 
183 | Rising 18281 _ 195 «9:02 
252 | 3239 124 23:05 
153:5 : 34:4 181 28-24 
150 И 29-1 205:5 26:05 
80 » I 1132 | 1345 33:21 
28 | И 31:53 | 182 30°90 
179 | 5 30:4 75 25:0 
112 - 74-66 | 115 18:87 
80 Е | 881 142 11:26 
209 ·5 y 2955 | 55 ч 52-74 
120 к 2526 55:5 5 734 0 
221 К 54:86 . 83 Falling | 2441 
67 „  ' 8316 130 „ | 1043 
250 “ 52:9 152 A ' — 12:66 
130 б |. 9898 100 |; | 18:55 
147 » | 3868 | 165 : 44-60 
240 | 26:17 265 И | 23:13 
125 » 24:68 48 ” | 16:22 
128 re 18°68 151 5 | 22°01 
103 а 15:59 204:5 H 23 ˙75⁵ 
1175 | 205 65 „ | B6 
137 “ 23°34 | 95 $ 13°19 
169 j 26°20 44 Rising | 46°81 
101°5 2 2528 | 85 Р 170 
162, * 21-43 33 Falling | 3143 
68 : 6,800:0 | 140 Н 33:02 
122:5 Falling 0 | 51 | " 33°77 
*114 3 16:01 94 " 23:38 
123 * 17-96 935 ә 20:55 
48 x 42:10 155 » 23:49 
120 К ! 2150 50 . 33°68 
111 : , 2969 87 i 10644 
105 2 25°74 75˙5 » | _ 18:66 
170 : | 40:58 365 i | 31:03 
| | 128 | " ^— 92314 
* Douglas Head entrance. t Pigeon stream bridge and power station- 
t Walberry viaduct. § Horseleap bridge. Present termination of 
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Fic. 4.—Douglas Southern Electric Tramway. Diagram of Gradients. 
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Fic. 2. — Douglas Southern Electric Tramway. Marine Drive, with Walberry Bridge in the foreground and Horse Leap Bridge 


in the distance. 
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latter being a diagram of the gradients. The gradients of the 
turn-outs are not given, but these are substantially the same 
as on the main track. Further particulars of the gradients 
are set forth in Table I. It is worthy of notice that there is 
not a bit of level track on the line, nor scarcely is any of it 
straight. Even the longest of the bridges, viz., the Walberry 
bridge, shown in Fig. 2, is in plan a V-shaped structure, and 
is on a lin 17 gradient, with sharp curves at the entering and 
leaving points. The bridges, which are three in number, 
were built by Messrs. Heenan and Froude, of Manchester, 
as sub-contractors to the General Traetion Company. The 


only piece of that gauge in the island, the standard gauge of 
the Isle of Man being 3ft. There are now no less than four 
different gauges in the island, if we include the light steam 
railway in Groudle Glen; and it is not unreasonable to sup- 
pose that some day troubles will arise from break of gauge. 
The reason for adapting the 4ft. Slin. gauge for the line 
under consideration was that rolling stock to that gauge was 
more readily obtainable. The line is of single track, with 
turn-outs sufficiently near together for a five minutes’ service 
of cars. In the length of track now opened there are 10 turn- 
outs, the positions of which are indicated in Figs. 8 and 4. 


original timber bridges were utilised as scaffolding upon which Dished steel sleepers, stock-gauged, are employed, upon these 


to erect tbe girders for the newor bridges. 


Fic. 3.—Douglas Southern Electric Tramway. 


to the Douglas Head terminus adjoins the power-house. It is 
a 8-span girder bridge, carried on lattice piers, having a total 
length of 117ft. Next comes the Walberry bridge, a two-span 
girder bridge, having a total length of 256ft.; while a short 
distance further on is Horseleap bridge, with a single span of 
120ft. Car sheds have been erected at some distance from the 
power station, facilities for building these and the necessary 
repairing shops not offering themselves at a nearer point. It 
would have been preferable, of course, to have had these adjoin 
the power station. 
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joints are bonded with No. 00 single ** Chicago " bonds, and 
the track is cross-bonded with No. 00 bonding at the rate of 
20 to the mile; as well as at the turn-oùts. 

Over the greater part of its length the line is laid on the 
inland side of the road, there being but a narrow margin 
between the track and the cliff cuttings. Close against these 
cuttings the trolley poles have been erected, the single-bracket 
system of trolley-wire suspension having been adopted 


throughout. This arrangement is clearly shown in Fig. 5, 
which shows to scale a cross elevation of the track anda 
3 
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Fig. 5.-—Longitudinal and Transverse Elevation of Cars and Track. 


We have already termed this line a “light railway.” We 
have done so because it more aptly describes the line than the 
word ‘‘tramway,” although from a legal point of view, no 
doubt, the line conforms to the peculiar tramway regulations 
of the Isle of Man. For, notwithstanding that the line is laid 
on an ordinary road, it would be practically impossible in 
many places for the ordinary traffic to circulate freely over the 
line, owing to the elevation above the ground surface of rails, 
guard rails, and even sleepers. Curiously enough, the “ stan- 
дага” 4ft. 81in. gauge has been adopted, although this is the 


motor car, and a longitudinal elevation of a motor car and one 
trailer. The poles are of hollow cast steel, and are in three 
parts. The brackets are of cast iron, and are set for a vertical 
pitch of 20ft. from the wire to the track level. There are two 
trolley wires throughout, one for each direction of travelling, 
this arrangement being adopted to avoid using frogs at the 
turn-outs. The wires are not suspended over the centre of the 
track, but almost directly over the outer (inshore) rail, and the 
trolley pole is provided with a certain amount of side swivel 
motion, to obviate accurate setting of the wires on curves. 


THE ELECTRICIAN, DECEMBER 4, 1896. 


181 


Thus span wires and (with"one exception) pull-over wires are 
entirely avoided. By placing the trolley wires over one side 
of the track it is possible to set the trolley-pole standard on 
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Fic. 6.—End and Side Elevations of Side-bar Suspension of Motors. 


the edge of the car roof, instead of in the centre, thus placing 
it in the least inconvenient position. Each trolley wire is of 


lators attached to the arch. At this point the clearance 
between the wires and the upper seats on the cars seemed to 
us to be rather small. 

Rolling Stock.—The rolling stock is of the holiday-car type, 
the general character of which is shown in Figs. 1 and 5. All 
the cars are double decked, and each will seat 78 passengers. 
There are, at present, eight motor cars and eight trailers; but 
we believe it is intended next season to increase this equip- 
ment. Motor cars are run either falone or with one trailer, 
according to the traffic. A full train, consisting of two cars, 
would weigh about 94 tons. Both patterns of cars are 28ft. 
in length, and are mounted on Baltimore rigid trucks, each 
having two axles and a wheel base of 6ft. Gin. The car bodies 
were built by the Brush Electrical Engineering Company. 

Upon each motor car there are two А ”-type Westinghouse 
electric motors, each rated at 25 н.р., and designed for a 
maximum speed of 12 miles an hour, working at 500 volts. 
The motors are geared to 38in. driving wheels by means of 
single-reduction spur gearing, the side-bar method of sus- 
pension being adopted, as shown in Fig. 6. A new pattern of 
series-parallel controller is fitted at each end of the car, this 
controller having a greater number of resistance notches than 
the types commonly in vogue, and thereby giving а more even 
gradation of speed. The controller also serves to actuate the 
emergency brake in the usual way—viz., by short-circuiting 
one motor on the other. The braking is usually done by 
hand, each platform being provided with & powerful hand- 
brake handle and the usual foot-ratchet and detent. There is 
also the usual sonorous trolley-car gong. Each car is lighted 
with five glow lamps of 16 c.p. The wiring of & motor car, 
for the lamps and motors, is traced out in Fig. 7. 

Car Shed.—Passing by a descending gradient along a single- 
track branch line at Little Ness, the cars reach the shed, where 
they are distributed by means of a traversing table. This shed 
is a corrugated iron structure, 40ft. wide by 98ft. in length. 
The seaward portion is provided with inspection pits below 
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Fic. 7.—Douglas Southern Electric Tramway. Motor and Lamp Wiring of Motor Car. 


tributing cable is of No. 0000 braided copper, and is carried Power Station.—Having now completed our survey of the 
overhead on insulators attached to the tops of the poles. | line and its equipment of rolling stock and trolley work, we 
Where the line passes under the archway, at the entrance to | will turn to the power station, to see what provision has been 
the Marine Drive, the trolley wires are suspended from insu- | made for operating this line. We have already stated tha 
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this station is built upon a ledge excavated in the cliff below 
the level of the line. The cost of such preparatory excava- 
tion having to be kept down, it was necessary to arrange for 
a two-story building; and that having been settled, and it 
being inconvenient to place the machinery on the upper floor, 
the boiler room was placed immediately over the machinery, 
which was erected on the basement. Thus from sheer neces- 
sity, in this case, a common type of American power-station 
was adopted. In Fig. 8 are shown longitudinal and transverse 
sections and plans of the station, together with the condenser 
plant, which has been erected outside the machinery basement. 
The Pigeon stream, the sole source of water for the boilers, 
trickles down a gulley beside the station, and during the 
summer months it is never more than an unpretentious 
brooklet. Drought, it seems, is not very likely to completely 
stop its flow, but it might seriously reduce it. Feed-water is 
the life-blood of a steam-driven station; and a failure in the 
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Longitudinal Section of Power House 


Plan of Boiler Room Floor 


the gauge. There is a small furnace economiser of the well- 
known Greek pattern, and the economiser gear, together with 
the mechanical stokers, are worked by a small Sturtevant 
steam engine erected beside the boiler range. A 7}in. main 
steam pipe conveys the steam from the two boilers vertically 
downwards to the machinery room below, along the upper 
part of which the steam pipe is carried horizontally until it is 
over the engine ends, where it is dropped down to a fork, a 
steam separator being placed at the junction. The branch 
pipes at the fork are 5in. diameter, and each conveys steam to 
& Browett and Lindley horizontal steam engine. The two 


steam engines are of precisely similar size and type, and are 
coupled to generators also of the same description. Each 
engine is provided with a single l4in. cylinder, which is 
jacketed on the barrel, and the steam distribution is con- 
trolled by piston valves actuated by a powerful crank 
governor. 


The stroke is 14ір. and the speed is 240 


Transverse Section of 
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Fie, 8.—Longitudin and Transverse Sections and Plans of the Power-House. 


supply, far more than difficulty in obtaining coal, would tem- 
porarily suspend the running of cars. In view of a short 
supply of feed-water the power-station has been equipped with 
a Ledward evaporative condenser, so that the Pigeon stream 
need be called on to supply only the feed make-up. Usually 
the cooling water also is derived from the Pigeon stream ; but 
when that rivulet runs short sea water can be pumped up for 
cooling the condenser pipes. The condenser consists of five 
rows of 10 pipes in each row, and gives a vacuum of 22in. 
The boiler house is on the road level, andis entered through 
& spacious doorway facing the boiler fronts. This is a con- 
venient arrangement for coaling, the fuel being brought from 
Douglas in carts. Steam is raised in two, 120 н.р. Babcock- 


Wilcox boilers, fitted with Bennis sprinkling stokers and steam- 
The working ргезацҳе is 120]b. on 


blast draught appliances. 


revolutions per minute. Upon each crank shaft there are- 
two flywheels, one of which also acts as the driving pulley 
for the leather belting. The driving wheel weighs 2 tons. 
Scwt., and the wheel on the shaft governor side weighs 
1 ton 19cwt. 

Each steam engine drives a 100-kilowatt railway generator 
by means of a 22ft. belt drive, the Eureka slotted and 
double-cemented leather belt being used. The belt is 17in. 
wide and about gin. thick. The diameter of the dynamo 
pulley is 2%. 4in., and the speed is 650 revolutions per 
minute. At this speed the dynamo generates from 500 to 
550 volts at the terminals, being over-compounded for 50 volts- 
additional line drop at full load. The dynamos are protected 
by automatic circuit-breakers, which act at 225 amperes. 
The field-magnets of each machine have six poles, but the 
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armatures are interconnected to allow of only four brushes 
being used. Carbon brushes, as usual, are employed. 

A neat and simple switchboard serves to control the con- 
nections of the generators to the line. There are two similar 
panels, each of which comprises а 100 kilowatt rheostat, a 
900-ampere ammeter, an automatic circuit-breaker, and the 
necessary line and machine switches, besides which there is a 
voltmeter for use on either panel. 

We are indebted to Mr. I. E. Winslow, the chief engineer 
of the General Traction Company, the contractors, for the 
photographs and scale drawings with which this account of 
the Douglas Southern Tramway is illustrated; also to Mr. 
H. Lavington Fletcher, the engineer in charge of the tram- 
way, who has supervised its construction and working from 
the first stuges until the present time, for the information 
upon which the text of the article is based. 


A RESIDUAL PHOTO-ELECTRIC EFFECT OF 
CATHODE RAYS.* 


BY J. ELSTER AND H. GEITEL. 


A short time ago Herr Goldsteint found that some salts, notably 
the haloid compounds of the alkalies, when excited to phosphores- 
cence by cathode rays in а vacuum, assume certain colours, and that 
as the colour increases their phosphorescence diminishes. According 
to Messrs. E. Wiedemann and С. C. Schmidt, the colourless salts 
derive their colour from the separation of small quantities of the 
halogen under the influence of the cathode rays, which leaves 
surface layers of sub-chlorides, bromides, or iodides. 

When repeating Goldstein's experiments we found that, on 
exposing sodium chloride on an aluminium capsule to the cathode 
rays until they were strongly heated, there was, besides the blue 
coloration of the salt, a deposit on the glass wall of the vacuum 
tube which resembled a thin film of metallic sodium, and led us to 
suppose that, perhaps, a portion of the salt had suffered a complete 
chemical decomposition. As an easy test of the presence of free 
sodium, we had the photo-electric properties of this metal. If 
sodium were really liberated by the cathode rays, a vacuum tube pro- 
vided with two electrodes and containing some sodium chloride 
would, after some exposure to the rays, be photo-electrically sensi- 
tive to sunlight and daylight, i. e., the dissipation of a negative 
charge from the alkali metal film sublimed on the electrodes would 
be more rapid in the light than in the dark. 

Now, an investigation pursued in this direction has led to the 
result that sodium chloride and a number of other substances do 
indeed acquire the capacity of facilitating the passage of negative 
electricity in the light, but that this property must in general not 
be ascribed to the presence of a free photo-electrically active metal. 
Hence these salts, when influenced by cathode rays, range them- 
selves with the non-metallic photo-electric substances which we 
enumerated on a previous occasion.| In that investigation we 
had been led by the observation that photo-electric dissipation and 
phosphoresence often occur together ; Messrs. E. Wiedemann and 
С. C. Schmidt have arrived at a similar connection along theo- 


` retical lines. 


The expression ‘‘ photo-electric sensitiveness which we have 
used above is still subject to a certain indefiniteness. When the 
impinging light is of sufticiently short wave length, say ultra- 
violet the increase of dissipation is common to nearly all con- 
ducting substances. In the following we mean by photo-electric 
resistances only such as is evinced with regard to the visible rays 
of the spectrum. 

We shall now describe the experimental arrangement and the 
results in detail. ! 

A boiling flask (see Fig., half natural size) is closed by a glass 
stopper. Through the latter a wire is introduced, fixed air-tight 
with an insulating cement, and its lower end carries the flat alumi- 
nium cathode P. Opposite this, at a distance of about 2cm., is a 
tray of platinum or aluminium fcil S, attached to the glass by 
means of a wire, D. A side tube leads to the pump, and also con- 
tains the anode A. The tray S is either covered with the substance 
to be tested, in small lumps, or is painted over with a fused layer 
of it. For that purpose the tray is heated before the blow-pipe, 
and is plunged into the bottle when the fused salt has solidified, 
so that the wire D protrudes through the hole left for the purpose, 
which is then closed. , 


* Wied. Aun., LIX., 3, pp. 487-496, 1896. 
+ Ibid, LIV., p. 371, 1895. 

t hid, LI V., p. 622, 1895. 

| Ibid, XLV., p. 722, 1891. 

41 [bid, LVI., p. 246, 1895. 


On filling the tray with fused or powdered chlorides of sodium, 
potassium, rubidium, or cæsium, exhausting until cathode rays 
appear, and passing the discharge of an induction coil between P 
and A, P being the cathode, the characteristic colorations of sodium 
and potassium observed by Goldstein are assumed by the salts of 
those metals. Cæsium and rubidium chlorides only show a faint 
greenish or bluish tinge after prolonged action. (Herr Goldstein 
States that he obtained no coloration of these salts. Since we 
cannot discover potassium in our salts by the spectroscope, and the 
residue of sodium would have produced a brown tint, we cannot 
explain the colorations obtained on the ground of impurities.) 

n connecting D with an electroscope and the negative pole of a 
dry pile, while its positive pole, as well as the plate P and the 
screen of the electroscope are put to earth, and allowing sunlight 
or daylight to impinge upon S, the collapse of the leaves indicates 
a dissipation of negative electricity from S to P. This effect is 
strongly marked in cresium chloride, although, as we have said, the 
coloration of the salt is slight. With a freshly prepared layer, 
dissipation may be obtained under a gas flame, or under sunlight 
deprived of the more refrangible rays by & screen of red glass 
coloured with copper. 

If the sensitiveness of the salt film decreases with the time, it 
may be restored by allowing cathode rays to impinge upon it from 
P for a short time ; but we have found that it becomes feebler and 
Shorter with each repetition. If the temperature is increased by 
the cathode rays to a point at which the salt bezins to evaporate, 
the apparatus becomes photo-electrically sensitive when S is posi- 
tively charged, which proves that P has become coated with photo- 
electric substance by sublimation. Sometimes there are also 


(especially with NaCl and KCl) those coloured or lustrous 
metallic deposits on the walls which we mentioned above. These, 
as well as the results of photo-electric tests, supported the belief 
that free alkali metals had been dissociated. 

To obtain a direct proof, we introduced a drop of mercury into a 
tube fused in at one side. As soon as a fair quantity of the deposit 
had appeared, we allowed the mercury to enter the vessel, and 
brought it into contact with the deposit, either by shaking or by 
evaporation. We expected that any free metal would amalgamate 
with the mercury. Opening the vessel, taking out the mercury, 
and washing out any salt that might adhere to it, we tested for 
alkali metal with the spectroscope. But even the very sensitive 
scdium reaction gave a negative result. Only when the tray S was 
covered with a mixture of sodium chloride and aluminium 
powder, and was exposed to tho cathode rays until free 
evaporation set in, did the mercury show decided traces of 
sodium. No sodium was found in the mercury when aluminium 
was used for the electrodes, or when the tubes were con- 
structed without ‘electrodes, and the rays generated with a small 
Tesla transformer without oil insulation, nor was metallic lithium 
found when using lithium chloride. We made sure that a small 
amount of these metals could not be removed from the mercury by 
the treatment with water so as to stop the spectroscopic reaction. 
It therefore appears that the cathode rays alone are incapable of 
extracting the free metal from the haloid salts, and that the 
metallic deposits in presence of aluminium must be attributed 
to a chemical effect upon the salt vapours. The coloured deposits 
on the glass wall and the cathode in the absence of aluminium are 
due to the colouring of minute particles of the salt by the cathode 
rays after deposition. The proof of the presence of free alkali 
metals having failed, the possibility also vanished of explaining the 
photo-electric action by their presence ; and the conclusion was 
forced upon us that the photo-electric sensitising belongs to those 
peculiar changes which the cathode rays produce in the salts. 
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This conclusion is made a certainty by the fact that the photo- 
electric sensitiveness of the salts is retained for several days 
in the open air, and may therefore be observed without difficulty 
in a space filled with air. To test this we exposed larger quan- 
tities of these salts in electrodeless tubes to the discharges of 
the Tesla transformer, taking care that the mass was acted upon 
evenly and gradually throughout. The products thus obtained we 
examined as to their photo-electric behaviour by a method previously 
described.* An insulated iron capsule connected with a quadrant 
electrometer contained the substance to be examined. . It was 
surmounted by a piece of wire netting charged to about 300 volts 
by a dry pile. When sunlight fell through the netting upon the 
substance a positive deflection of the electrometer announced the 
loss of a negative charge in the light. Control measurements were 
taken after excluding the light and reversing the charge of the 
wire netting. 

In this manner the chlorides of cæsium, rubidium, potassium, 
and sodium were examined, as well as the bromide and iodide of 
potassium, All these salts were, after treatment with cathode 
rays, incapable of permanently retaining a negative charge in the 
light. A positive charge sustained no anomalous loss. 

In this case also the most striking behaviour was shown by the 
cresium chloride, coloured feebly greenish grey by the cathode rays. 
A ray of sunlight impinging for a second only upon the salt threw 
the electrometer needle off the scale. Sodium chloride, which 
assumes a brownish yellow or a blue colour t according to the degree 
of heating, was photo-electrically active in both forms. 

In the experiments, the fading of the colours, observed by Gold- 
stein, was distinctly observed. When by prolonged action of the 
light the salts were allowed to turn a clear white, their photo-electric 
sensitiveness was found to have vanished with their coloration. 
The same thing happened if they were decolorised by strong 
heating. Owing to this inconstancy, which could be observed 
during a single experiment, we have decided not to quote the 
separate series of measurements. 

Hygroscopic substances could, of course, not be examined in 
open air. These we exposed to cathode rays in vessels of the shape 
above described, and then we allowed air dried by sulphuric acid 
to enter through tho side tube R. Р was connected with the posi- 
tive pole of the dry pile, with the electrometer. To prevent 
the passage of electricity over the outer glass wall, a tinfoil ring 
put to earth was stuck on at K. With this arrangement, lithium 
chloride, coloured a dark violet brown by tho cathode rays, also 
turned out to be photo-electrically sensitive in dry air. Calcium 
chloride, tested in the same manner, remained colourless and exhi- 
bited à comparatively slight action, as did also barium chloride. 
The latter, not being hygroscopic, could be examined in the open 
air. The very slight sensitiveness of the last two salts makes it 
probable that the effect observed is due to very slight admixtures, 
gay of sodium chloride. 

Since the natural crystallised fluor spar is distinguished by high 
photo-electric dissipation in proportion as it is coloured a deep blue, 
so that only the colourless or yellow varieties are exempted from it, 
1t was interesting to determine whether the clear colourless fluor 
spar may be made photo-electrically sensitive by means of the 
cathode rays. We made the experiment with the aid of the Tesla 
transformer in an electrodeless tube. If the heating is not con- 
tinued to the point of incandescence, the powdered mineral assumes 
a bluish-violet surface colour, resembling that of many natural fluor 
spars. The mass is then found to be highly sensitive to light— 
much more so than the natural varieties of the deepest blue colour. 
The property is easily proved i» vacuo and in the open air, and 
appears to be much more permanent than in the case of the alkaline 
chlorides. On heating to incandescence the sensitiveness disap- 
pears as well as the colour, and the same thing happens to the 
natural blue fluorite. Not to be limited to haloid salts, we tested 
potassium carbonate, powdered Thuringian tube glass, white marble, 
phosphorescent zinc sulphide and burnt zinc oxide. 

The first of these, being hygroscopic, was examined in a closed 
vessel, after having been, like calcium chloride, coloured violet by 
the cathode rays. It then showed distinct, though relatively small, 
dissipation. Glass powder behaved in the same manner, and also 
showed the slight brown coloration observed in vacuam tubes at 
points exposed for some time to the cathode rays, and thus deprived 
of their power of phosphorescence. On the other hand, no sensi- 
tiveness was observed in marble or zinc oxide, nor was there any 
coloration. The phosphorescent zinc blend itself is photo-electri- 
cally sensitive, and we could not establish an increase of the 
property through the influence of cathode rays. 

Both Goldstein and Wiedemann and Schmidt mention that a 
blue coloration of potassium and sodium chlorides may be obtained 
by the electrolysis of the fused salts. While chlorine is evolved at 
a carbon anode, a turbid mass is formed at the cathode under this 
influence of the nascent alkali metal, which shows the blue colora- 
tion after cooling. Messrs. Wiedemann and Schmidt are of opinion 


that the substance thus generated, pretty usually considered a 
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* Wied. Ann., LVL, p. 724. T See Goldstein, loc. cit. 


sub-chloride, has in many respects the same properties as that 
formed by the influence of the cathode rays upon the chlorides. 
It appeared, therefore, of some importance to test whether photo- 
electric sénsitiveness was also a common property of both products. 
We prepared a small quantity of potassium chloride coloured blue 
by electrolysis, and found that this substance also possesses a distinct 
photo-electric power of dissipation. It is lost soon by contact with 
air, and can only be restored by renewed pounding of the salt. 
The reason of this lies evidently in the hygroscopic character of 
the salt, which covers the free surfaces with a solution of potassium 
chloride containing some hydrate. a 

We must also mention that the sensitiveness of clean surfaces of 
free alkali metals— which might be supposed to be present in the 
blue electrolytic mass—instantly disappears on exposure to the air. 

Sodium chloride is known to occur in crystals of a beautiful blue 
colour. Their aqueous solution is colourless, and on heating to 
near red heat they become water clear. The obvious analogy with 
fluor spar and with sodium chloride coloured blue by cathode rays 
suggested it to us to examine their photo-electric behaviour also. 

In some specimens of dry blue rock salt from Vienenburg (Harz) 
and Aschersleben, for which we are indebted to the kindness of Prof. 
Kloos in Braunschweig, we have indeed observed, after they were 
roughly comminuted, a perceptible photo-electric dissipating power in 
bright sunlight. Colourless rock salt had no such power, but even 
some slightly coloured specimens (from Stassfurt) gave no distinctly 
positive results, probably because they were hygroscopic, and 
covered themselves on heating with a solution of the hygroscopic 
product. But in no case did we find in the rock salt an effect which 
would equal that of the blue fluorite. 

Summarising the results, we may say that especially the haloid 
salts of the alkaline metals and colourless fluor spar, and further 
potassium carbonate and alkaline silicates (glass), and to a lesser 
extent calcium and barium chlorides, show the photo-electric 
action. Free metal could not be chemically proved to be present 
in the substances influenced. The photo-electric sensitiveness dis- 
appears with the colours observed by Goldstein, when they are 
strongly heated, and it also gradually diminishes in the alkaline 
metal salts during exposure to light. Potassium chloride coloured 
blue by electrolysis, natural blue fluor spar, and blue rock salt share 
the photo-electric sensitiveness with the same substances modified 
by cathode rays. 2 

Since, according to Messrs. Wiedemann and Schmidt, the aqueous, 
solution of sodium chloride coloured by cathode rays has a distinct, 
though feeble, alkaline reaction ; since, further, the blue electro- 
lytic potassium chloride is also sensitive, we agree with them in. 
supposing that the cathode rays exert a reducing actioa upon those 
bodies. The products of this action then form, with the undecom- 
posed substance, a photo-electrically sensitive solid solution, usually. 
coloured. Although free metal cannot be found in it, the reduction 
may yet continue until metallic ions are separated. We should thus 
have to regard the coloured salts as solid solutions of their respective 
metals, corresponding, say, to glasses coloured by copper or gold. 
Their photo-electric behaviour might then be ascribed directly to 
the alkaline metals they contain. This is not contradicted by the 
fact that the latter cannot be extracted by means of mercury, and 
that the coloration is retained for a long time in dry air. | 

The blue coloration of some varieties of natural fluor spar and 
rock salt may, perhaps, be ascribed to a small amount of the producta 
of & reduction process which these substances may have undergone 
during their formation. 

SET 
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INTERNATIONAL SUBMARINE TELEGRAPH 
MEMORIAL. Е 


A meeting of the full Committee was held at Winchester House 
on the 27th ult., to receive the report of the Executive Committee. 
The Marquis of Tweeddale presided ; and among those present were 
Mr. J. C. Lamb, C.B., Mr. J. Wolfe Barry, Prof. J. A. Fleming, 
Mr. Alexander Muirhead, Mr. Underdown, Q.C., Mr. W. G. Bond, 
Mr. H. C. Fischer, Mr. W. H. Baines, Mr. John Newton, Mr. G. 
Draper, Mr. F. E. Hesse, Mr. H. A. C. Saunders, Mr. W. T. 
Ausell, Mr. O. Moll, Mr. T. Finnis, Mr. Charles Bright, and Mr. 
G. R. Neilson (hon. secretary); Sir George Young, and Mr. J. W. 
Swan, members of the Council of University College, London, were 
also present. 

After the confirmation of the minutes of the last meeting, 

The CHAIRMAN said: The business to-day is to receive the report | 
the Executive Committee, which has been conveyed to every member, 
think, by circular. This stated that at the meetings of the Executive Com- 
mittee on Nov, 17th and 24th it was resolved (subject to confirmation)— 

“1, That a bust of the late Sir John Pender, at a cost not to exceed 
£500, be erected in the Imperial Institute or other suitable place. 

“2. That a sum of not less than £5,000 be placed in trust with the 
Council of University College, London, to form an endowment fund for the 
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maintenance of the electrical laboratory in that College, on the condition 
that the Council name the laboratory the ‘Pender Laboratory, and the 
existing Chair of Electrical Engineering the ‘Pender Chair of Electrical 
Engineering.’ | 

. “3. To endow a scholarship in connection with electricity at Glasgow." 
We have received 53 replies in approval of these resolutions, among others 
from Field-Marshal Viscount Wolseley, Lord Kelvin, Sir Julius Vogel, and 
Sir A. Wilson. One gentleman has written approving of the confirmation of 
resolutions No. 1 and No. 3, but he does not see his way to approve of 
resolution No. 2, although he gives no reason for disapproving it. We 
have received two answers of that sort. There is also a letter from the 
Lord Provost of Edinburgh, who would like to see the word Edinburgh” 
subetituted for the word “Glasgow” in the third resolution. With respect 
to that, I may say that if the funds at our disposal should be pretty sub- 
stantial, the claims of Edinburgh will probably be considered by the 
Committee. I have also received a letter from Lord Kelvin, who suggests 
the insertion in the third resolution, after the word “scholarship,” of the 
words or a scholarship and medal.“ He approves the two other resolu- 
tions, and his suggested addition to the third resolution is, I understand, 
to enable the medal which was given by Sir John Pender to Glasgow to be 
continued. 

Mr. UNDERDOWN proposed a resolution adding the suggested words 
to the resolution in question. 

Mr. CHARLES BRIGHT seconded the motion, which was agreed to. 

The CHAIRMAN then proposed: * That the resolutions passed by the 
Executive Committee, which have been referred to the General Committee 
fur sanction, be received and adopted.” 

Mr. LAMB seconded the motion. 

The CHAIRMAN stated that a sub-committee consisting of three gen- 
tlemen was appointed to report on the question of giving an endowment of 
£5,000 to University College. Only two of these gentlemen, however, 
could attend, Mr. Lamb and Mr. Von Chauvin, and it was right that those 
present should know that these gentlemen had taken considerable trouble 
in working out the matter. He then put the resolution, which was carried 
unanimously. 

Mr. ANSELL inquired whether the Executive Committee had taken any 
steps to invite subscriptions in a practical manner. 

The CHAIRMAN: A draft letter bearing my signature as Chairman of 
the Eastern and Eastern Extension Telegraph Companies has been prepared 
to be issued in which the objects of the Memorial are stated. [The 
circular is given in full below.] I think that will be a suitable circular to 
issue. Several of the companies have been approached with respect to sub- 
scriptions, and some of them have responded handsomely. We have also 
received subscriptions from shareholders, some members of the Com- 
mittee and others. I may mention that the figure conveyed to the 
Executive Committee as likely to be realised is £10,000, and that is the 
least that we hope to receive. Of this £5,000 will be distributed in the 
manuer suggested in the second resolution, and the cost of the bust of Sir 
John Pender is not to exceed £500, and two scholarships of say £40 each 
would cost about £3,200. "The continuation of the medal would involve a 
sum of not more than £150. 

Mr. LAMB asked whether it might not be considered advisable to make 
some reference to the Jubilee Memorial in 1901. 

The CHAIRMAN replied that he would give the matter fu'l considera- 
tion. He added, in answer to further questions, that after the Pender 
Memorial had been completed would probably be the time for inviting 
gentlemen to join them with & view to carrying out the Jubilee Memorial. 
In further reply to Mr. Newton, he stated that £500 was regarded as a 
liberal allowance for a bust and pedestal. He would expresa no opinion as 
to the possible life of the Imperial Institute ; but the idea was that the bust 
and pedestal should be placed for a short time in the room in which they 
were then assembled, until they had obtained a suitable permanent position 
for it. 

Mr. UNDERDOWN remarked that they were not bound to the Imperial 
Institute. 

Mr. NEWTON did not think that the cost of the bust should be limited 
to £500, which he regarded as avery moderate sum if £10,000 were 
raised. If £5,000 were allowed for London and 25,000 for Glasgow, a 
good sum would remain. If, however, Edinburgh was to be considered, 
they might just as well deal with Manchester, which, he held, had had as 
much to do with the making of Sir John Pender as Edinburgh had had. 

Mr. LAMB stated that the bust of Sir Rowland Hill which was placed 
in Westminster Abbey cost about £200. 

The CHAIRMAN stated that the amount was very much discussed by the 
Executive Committee. He had no doubt that when the time came, if the 
cost should prove to be a little more, the difference would be found by 
some generous person. The draft letter he had read would be at once 
issued, and as soon as a substantial amount of subscriptions was received, 
the fact would be published in the press. 

Sir GEORGE YOUNG desired to state that the Council of University 
College, at their meeting on the previous day, had had before them the 
matter referred to in the second resolution, and had expressed much 
pleasure at what was proposed. It was the desire of the Council that he 
should communicate to Lord Tweeddale that in the case of recent endow- 
ments of professorships in the College the amount fixed on аз a satisfactory 
endowment for a professorial chair was a minimum of £500 a year. That 
was in the case of the three professorships under the Quaia bequest. The 
other point he desired to notice was that an endowment to University 
College was, in fact, an endowment to the University which was about to 
be established for London; it was not merely a single college, but the 
Teaching University which would be constituted by a union of the existiug 
University of London and of the teaching institutions. 

Un the motion of Mr. LAMB. a vote of thanks was passed to the Chair- 
man. and the proceedings then terminated, 


The following is the full text of the letter referred to :— 


Gentlemen,—-On behalf of the Committee formed for carrying out the 
above objects, I beg to 5 you the subject of a Memorial to be 
inaugurated next year to the late Sir John Pender, in the hope that you 
will accord support to the fund which is now being raised for that pur- 

After careful consideration it has been decided by the Committee 
that the Memorial shall take the following forms, as funds may permit : 
lst. That a bust of Sir John Pender be placed in a suitable Institutio 
in London, at a cost not exceeding £500. 

and. That a sum of not less than £5,0C0 be placed in trust with the 
Council of University College, London, to form an Endowment Fund for 
the maintenance of the electrical laboratory in that College, on conditiori 
that the Council name the laboratory the ‘‘ Pender Laboratory,” and the 
existing Chair of electrical engineering the Pender Chair of Electrical 
Engineering." 

3. That a “ Pender Scholarship and Gold Medal" in connection with 
electrical subjects be established in Glasgow. 

Although submarine telegraphy bas remained from the first almost exclu- 
sively a British enterprise and industry, it has always been international in 
ita character and benefits ; and I do not doubt that you will consider well 
worthy of your support this proposed commemoration in connection with 
so wide-reaching an agency for the progress and drawing together of the 
nations, and especially of Great Britain and her Colonies. All donations 
will be publicly acknowledged.—I am gentlemen, your obedient servant, 

TWEEDDALE 
(Chairman of the Eastern and Eastern Extension 
Telegraph Companies). 
Ско. R. NEiLsoN, Hon. Secretary. 
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« Introduzione allo Studio delle Applicazioni Elettriche.” By 
Dr. M. Ascoli. (Rome: Elettricista.) 
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MEETINGS OF SCIENTIFIC SOCIETIES, &. 


(To-day) FRIDAY, December 4th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Students’ Meeting. Addi ess by Mr. J. Wolfe Barry, 
F.R.S., President. Paper to be read, “ Railway Signal- 
ling,” by David W. Kinmont. 
MONDAY, December 7th. — 


Roya INSTITUTION. 

5 p.m. General Monthly Meeting. 

SOCIETY OF ENGINEERS. 

7.30 p.m. Ordinary Meeting at the Royal United Service 
Institution, Whitehall. A Paper on “The Ultimate 
Purification of Sewage," by G. Thudichum, will be read, 

CHEMICAL SOCIETY. А 

S pa. Meeting at Burlington House. The following 
Papers will be rsad, (1) * The Alkali Manufacture: au 
Historical Sketch,” by A. E. Fletcher ; (2) “ Notes on 
the Spontaneous Oxidation of Aluminium in Contact. 
with Mercury,” by H. F. Hunt and L. J. Steel. 


NORTHERN SocIRTY OF ELECTRICAL ENGINEERS, 

8 ран. Ordinary General Meeting at the Palatine Hotel, 
Hunt's Bank, Manchester. The following Paper will be 
read, “The Manufacture of Alkeli and Bleach by 
Chemical and Electrolytic Methods," by Bertram Blount, 


Society OF ARTS. | 
8 p.m. Cantor Lecture III. The Use of Gas for Domestic. 
Lighting," by Prof. Vivian B. Lewes, 


TUESDAY, December 8th. 
INSTITUTION OF CIVIL ENGINEERS. "M 
8 рт. Ordinary Meeting. Papers to be read, 1) “ Tipping” 
and Screening Coal,” by James Rigg; (2) The Surface; 
Plant at Kirkby Colliery,” by Thos. Gillott. | 


THURSDAY, December 10th. 


INSTITUTION OF ELECTRICAL ENGINEERS. mu 

3 рт. Annual General Meeting (Members and Associates 

only) Presentation of the Annual Report of the 

Council, Presentation of Statement of Accounts and 

Balance Sheet for the nine months ending September 

30, 1896. Election of Council and Officers for the year : 
1897. 


FRIDAY, December 11th. i, 


PHVSICAIL. SOCIETY. | | 

5 p.m. Meeting in the Rooms of the Chemical Society... 
Burlington House, when the following Papers will be 
read, (1) The Application of Physics and Mathematics - 

to Seismology.” by C. Chree; (2) On Musical Tubes". 

by R. J. Rudd, A 
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THE BRISTOL TRAMWAYS QUESTION. 


An acute stage has once more been reached.in the long- 
existing conflict between the Bristol Tramways Company and 
the authorities who control the destinies of that somewhat 
sleepy city. The present disagreement is as follows. It 
is the intention of the Tramways Company to apply to 
Parliament for power to work the whole of their lines by 
electric traction, and to generate the electric power in their 
own stations; on the other hand, the Electric Traction 


Committee of the Town Council, composed of the Electric 


Lighting Committee and the Sanitary Committee, have re- 
solved to recommend that the Tramways Company be coerced 
into taking the electric power from the city electric light 
station by a threat of the forfeiture of the consent of the 
Town Council to the intended application to Parliament. 
Inasmuch as this condition of affairs at Bristol raises a ques- 
tion that may possibly have to be fought out in many other 
cities and towns in the United Kingdom, its importance to 
electric-traction engineers can hardly be over-estimated. 

The Bristol tramway network consists at present of about 
28 miles of double track; and, for the purpose of the proposed 


electric traction scheme, this network may conveniently be 


divided into two portions. The eastern portion contains some 
eight miles of double track, and includes the line now worked 
by electricity, together with some five miles of horse-car line, 
which will shortly be worked electrically, the city authorities 
not being in a position to oppose this extension of the electric 
system. These eight miles will be worked from the Company’s 
existing power house, which is situated near one extremity of the 
eastern section of the system. The remainder of the tramway 
system, which comprises some 20 miles of double track in the 
city and western suburbs, consists of a complex network of 
lines, the whole of which is now worked by horse cars. This 
portion it is proposed to work electrically, by power to be 
derived from a new station, which, if erected, will be situated 
not far from the city electric light station. It is to this 
western part of the system that the Electrie Traction Com- 
mittee claim the sole right to supply power. According to a 
report recently made by Mr. W. H. Preece to the Town 
Council some 2,000 u.p. would be required at the power 
station, and an annual output of 3,150,000 units might be 
expected; but, in view of the hilly nature of the routes, 
together with the fact that the cars wil run 365 days 
(not 800, as stated by Mr. Preece), these figures strike us as 
considerably under-estimated. One may, however, regard 


these figures as indicating the minimum probable demand. 
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| ITALY & CANADA for Boilers, Kc. terior) No. 51; ANTWERP, Rue opti gi 


The UNITED ASBESTOS PATENT “SALAMANDER” DECORATIONS. 


Wowel Application of Asbestos imn Embossed Wall Decorations, 


DESIGNS BY LEADING ARTISTS. CAPABLE OF INFINITE VARIETY OF Prices and Particulars on application to 
DECORA’ ATIV E TREATMENT, FIREPROOF, WEST END DEPOT—158 & 160, CHARING CROSS ROAD, LONDON, W.C, 


10, TOWER HILL к. 
F. '" VVIGGINS S SONS . and temporary premises during rebuilding, 
Telephone No. 3248. 62 & 63, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


Ў) ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 

; BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, otc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS TYPES тел» er IN-STOCK. 


THE PATENT 


DOULTON & GO., Lambeth, LONDON, s. E. | 


LAMBETH, LONDON, S.E, 8 for dies St. 

Р 3 WORKS: 5 ROWLEY REGIS, STAFFS. DEPOTS: È IVERPOOL .. sono St. 
ES BuU wa CL SMETHWICK, nr BIRMINGHAM. MANCHESTER. .Deansgate. 
\ ‘Sa ST. HELEN'S, LANCS GLASGOW ....Bothwell St. 
A BURSLEM. PAISLEY, М.В, PARIS, PARIS Rue de Paradis. 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in “THE ELECTRICIAN.” 


The follewing ferms a List ef the Leading Firms in the Eleotrioal and Engineering Trades, 
from whem all desoriptions of Eleetrioal and Engineering Plant, Apparatus, Instru- 


ments, and Aooessoriee oan he obtained. 
according (0 the size of their Advertisement. Additional entries are made at a low charge, 


Advertisers are entitled to entries in this List free of charge 
particulars of which will be forwarded on application to “ 


The Publisher.” Bold Type entries or additional matter can be arranged for with 
the Publisher. 
a ee Hose жараш o... >= ge deere „ш 1. 2 
London, E. C... — e n Cannon ndon "————— 

ве 1 ца позе and Braun, сте тен Kirkaldy ,(J.) and Sons, London Works, Garford-street „London, E. . 83 

Conse and а Simon 53, Queen Victoria-st., London, E. CCC... “=” | ARO LAMPS. (See Lamps) : 

Deunis(W. P.) 3 5 den E EO... 1. | TOM ! 

* una чо, Guillezume & J c Wok 7 United Asbestos Company, Dock House, Billiter-street, London. E. ...... 23 
Agents for Messrs. Felten & ue Antwerp Telepboue W Willcox (W. H.) and о DÀ and 86, Southwark-street, London.. . 8 


Dretg ai ane Gotham, 66, Victoria-street, en London, S.W. ........ 9 
en ta fort the dn Aro 1 

Ери F. A Hart India a Indi- avenue, Lo ndon, E 6.662 „„ ое е 69696 252 666 ое 
‘Age дед t for the Hungarian Incandescent Lamp Company. 
International Electric Company , 55, Bederose street, Londo n. K. ©. ..= = 

е entefor Mix and enesi (Limi lin. 
Krupka & Jacoby, 61 and 6), мэ luz aes, London, I E 14 
Agen‘s or the Phaeton Eleetric Co. 

Levi (J.) & Co., 97, Hattoa-gardsa ee E.C. 

Agents for J iles Richard, я 

Quicke, С. F. 7, Fins bury Pavement I gH Б.О, ““«Ü—wA!ꝛ... 88 
- .. Agent for Messrs. nnolly Bro 
-- Venner and Sillar, 10, Delahay- street, Westminster, London, 8, W. 

Agents for Chamberlain and Hookham, and for Pritchetis and Gold. 

Wilhelm and Co. . 2189, Wool Bxchange, Coleman-street ,London,£.0......... 17 

Agents for Hard” Incandescent Lamps, Weinert's Aro "Lamps, and 
Messrs W. Kiicke & Co. 
ACCUMULATORS. (See also BATTERIES). 

Chloride Electrical Oo. воне Вуда оао, 89, Victoria-street, London, S. W.. 6 
1D. P.“ Battery Co London, S. W.; and Old Chariton, Kent.. — 
Electrical Power Stor. Co., i, Groat t Winchester-et:, Lond., E. C., & Millwall,E. 38 
~ Epstein Electric ot Co., Victoria Mansions, 98, — 


‚ра & БАН „Armla rå. Leeds: and 16, Great George-st., Lond 
төеп а — en rea e па, — 
Delah Lo ^w and là 


"TI. E. S.“ Accumula Ug amis estminster, London, S 
| сано] Electric 8 odoross- street, London, E Е.С. ..... e — 
' Salmony (Н. M. ry & Co., 61, Charing Cross-rd., London, W — 
r ешек брова os. & Co., 12, Queen Anne's- 5 „London, 8. W.; & Woolwich, "Kent. 8 
'Tudor A rs,5, Cross-stroet осововсово ге eeeseece ees 66 eee 9.9 13 
ALTERNATORS. 
Brush Electrica l Engineering Co. ,49, Queen Victoria-st.,London, x .... 


8l 
: rompio i ё Co., Mansion House-buil ngs, London, E. С. ., and Chelmsford, 25, 31 
N & Goolden, 8 dioec London, S. W. Works: 


Broad - street, London, R. COC. ess encosooccóe E 
general Electric Co., i n & 88, Queen Victoria-st., Load»a, E.C., & Salford 21 
Johnson & Phillips, 14 , Union-ct., Old Broad-st. London ; & Chariton Kent. 1, 27 
Siemens Bros. & 0.,19, Queen Anne’s-gate, London, S. W. 14 Woolwich, Kent. 8 
AMMETERS. 
Berend (028 Oo., dier "EY viia em E. O. . ч — 
Edison and Swan U ectrio m Ediswan-b uil s 
*  Queen-street, London EOS ae Branches н dings 186-87, 
er Construction 
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General Electric 
EAS Old Broad © London; & Gent Kent. i, 
c 


Johnson & Phillips, з 
Paul RW and Co. е ааа иа 18 
W.,44, Hatton stroet, Ülerk Baffron НШ 1, London, B. C. оовзоовооев 20 
Jule, Ber i Lion-street xvn Londo n, Z. O. eeeeaspecoene anes . 9 eo 90 
"0990609902900 80 

— i 2774 0 Oo., 61, Gnaring Oross-rd., London, W. C. kid 
0s & Co.,19, Queen Anne' agate, London, S. W. za Woolwich Kent 8 


ADDRESSES. 


J ULIUS SAX & 00., Ltd., Electrical Engineers and 
© RLEOTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON. W. C. 


П Established 1855. 
Specialities—Electrio Bells, Burglar Alarms, Fire Wato 
Clocks and Fire Indicators combined, Water Gaugen vei drm € rai 


i Klectrio Vanes, udin еа Conductors, Speaking Tubes, ау Li dien 
. Electrical al Toning and ph Instrumente Electri ‘al 1 


Appara 
Automatio, fio Call Bells for Fire Stati fixed at all Stati 
om usse Rire ats eee 
or Police ons, na, as de or and adopted 
H. M. Home Office. Contractors to H. M. Post Office and War! ы.” 
Electrio eee and Publio. Estimates Free on Application. 
por En Prize Medals awarded. 
| Telephone Мо, Telegraphic Address: Sag London." 
ING, V WHARTON & DOWN, Ltd., 82a, NEW BOND 
TREET, LON DON, W., Eleotrio Light Engineers and Contractors, 
ers, Bracke 
} &o. Боас for Elebtrio Lighting, art, Brackets, | 
"Shades and Glass tion in Primar & Temporary Li ИРЕ on any scale at 
short notice. Estimates free. Telephone N. No. 


AUOTIONECERS AND VALUERS (Mechanical). 
Wheatley Kirk, Eros and оні, 49 Queen Victoria-street, London, E. C., and 


Man (E EE ә 00000 00 60 0 2 2 6 %%% %% со оо %%ꝗ „„ 6 „„ „% „%% %—ꝙ % % % %%% „ 66% ое 565 „ „ we (E E E Ф 19 
BATTERIES. 

Chloride Electrical § 4 110 5 89, Viotoria- street, London, 8. W.. 6 

** D, P." Battery Co., 60, Victoria-st.,London,3.W.; and Old Charlton, Kent sec Em 


Electrica] Power Stor. Co., 4, € 
r Tn Electric Accumulator Co,, Victoria Mansions 23, Victoria-street, 


iuster, London, B.W. а.а... ооо оноо ноне оо ое ооо аа 
General Electric Со., 69 7i, & > сев Victoria-st., London, E.C.; & . 93 
71 J. E. S.“ Accumulator Co. „ 8, * street, Westminster, London, 
International Electric Compa М r3 dcross-street, Loadon, E.C.......... 
Johnson and Phillips.14, Оо, ‘Old Brosd-st.. London: & Chariton, | Kent, я 
Krupka and J асову, 61 aad 63, Watling- street, London, E. oe ix 
Salmony = M.) & Co., 61, Charing Cross- rd., London — 
Siemens Bros. & Co. 13. Queen Anne's-gate, London, 8. w ,& Wooiwioh, Kent. 


Universal Electrical. Fittings Co., Saffulk-road, Sheffield. 
BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, 8. B. 
BEARINGS. 

Auto-Machinery dard Nea d- ctræaat. Coventrv „ nen дешн) "PELO 

Roller Bearings Co., 1, Delahay-street, Lon ion, S. W.... . — 
BELTING. : 
SOIL ESSEN. H.) end Oo., 84 and 86, Southwark-street, London,8.E.......... 3 

Clayton & Shuttleworth, Lincoln ; aud 96, Queen Victoria-st., London, E. O. 18 

Davey, Paxman & Co. Colchester ; and 18, дееп Viotoria-st., Loadona, Е. С 93 

Easton, Anderson & "Goolden, 8, Whitehall-place, Lon loa, 8. W. Works 

Mather and Platt, Salford Ironworks, Mauchesteee r 

Weeks (J.) and Oo., Chelsea, London, S. W. 
CABLE COVERING "MACHINERY, 

Johnson & Phillips, 14, Union-ot.. Old Broed-st., London; € ee Rent 1, 27 

Wilson (John) ала Son, Vulcan Works, J ohastone, Scotland.. 23 
GABLE COMPANIES. 

African Direct Tel Co. 1 House, 50, Old-Broad-st., London, E. O. 84 

Anglo-American T 96, Old Broad-street, London, E. C 87 

Brasilian Submarine Te rois Winobester House, 50, Old Broad-st., London. 85 

Commercial Oabie Oo., 268, Broadway, New York, U.S.A. London Office, 

55 and 56, Bishopagate-street Within, London, E.C 

Direct United States Cable Co. Winchester House, 50, Old Broad-st., London. 83 

Eastern Telegraph Oo., Winchester House, 50, Old Broad-st., Loudon, Е.С... 82 

Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, B. e. $2 

Eastern & S. African Tel. Co „Winchester House,50,01d Broad- gt., London, E. O. 81 

Indo-European Telegra egraph | Co. ‚18, Old Broad-street, London, E.C........... 83 

West AfricanTelegraph , Winchester House,50, hd Broad-st.,London, E. св 
CABLE SUPPLIES. 

Callender's Oable and Construction Co., 90, Cannon-street, Londun, E.C.; 


ов 0 00 0 ор ое оо оо оо сооооов ов ов сове 14 


2 5 6 % 66 „6 „„% „ö ö / ее 


and Erith Магаһез,Кеп{..........................................ә..ә5....ә 1 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quioke, ~ 

72, Finsbury-pavement, E. õũm!C 4 — 
Elliott Brothers, 101, St. Martin’s-lene, Charing Cross, London, W. CO. 


Felten and Guilleanme—Sole Agents: W. F. Dennis & Co., 8, Billiter-st,, E.C. 1 


THE INDIAN AND EASTERN ENCINEER. 


AN ILLUSTRATED „WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER" contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession 

RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEERS DIARY, and postage). 

INDIAN PATE, Yearly. Rs,20 |  ENCLISH RATE, Yearly ... 40a. 
137, Canning St. CA Lc оттд. 
“LONDON OFFICE: 28, Victoria Street, Westminster, B. W. 


USEFUL HANDBOOKS. 


By F. ES. PAD. 
Price Ы. 6d. each, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK, 


“THE ELEOTRICIAN " PRINTING & PUBLISHING OO, 
1, 2 and 5, Salisbury-cour:, Fleet - street, London, EO. 


Limited, 


THE ELECTRICIAN, 


DECEMBER 4, 1896. XXV. 


A AUTOMATIC 
STANDARD SCREW 


COMPANY 
8 HALIFAX 


If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY, 


SEND SIX STAMPS FOR 
PAILLIP’'S 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
The Largest Stock of Miscellaneous Machinery in the 
Kingdom, Ready for Prompt Delivery. 


11, Queen Victoria St., LONDON, and Bourton, DORSET, 


E. S. HINDLEY, 


Dynamos and Electric Motors. 


ENGINES. 


High Speed. 
Compound. | 
Condensing. | 
Horizontal. 1 
Vertical. | 


BOILERS + 


Classified Index to Electrical Trades— Continued. 


CABLE SUPPLIES —Continued. rack | DISINFECTANTS. PAAR 
Fowler-Waring Cables Co., 82. Victoria-street.London,8.W. : & N. Woolwich 7 Sanitas Co., Throe Colts Lane BethnalGreen, London ‚Ё. = a ео ео ео (220: 
General Electric Co., 69, 71 & , Queen Victoria-st., London, E. C.; & Salford 93 | DYNAMO BRUSHES. 
Glover (W. T.) & Co. Salford, Manchester; and 89, Victoria-st., London, S. W. Dickson, James, 48B, Gray's Inn- road. London, W. CCCOC0 .. . , 13 
Henley's (W. T.) Tel. Works Co., J. Магир’ Лапе, Lond., E. C.; and N. Woolwich 1 . Rdisom and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
. Johnson and Phillips, 14, Union-ct.,Old Broad-st.,London; & Charlton, Kentl, Queen-street, London, E.C., and Branches... . . 3) odis E an — 
oe 1 W Hy „ Golden Bem Бобо, E.C....... 8 General Eleotrio Co., 69,71 & 88, Queen Victoria-st., London, E.C. ; & Salford 28 
ony (H. M.) an -, 01, ng Cross-road, London, W. C.. . % — | DYNAMO MANUFACTURERS. 
Siemens 8. and Co., 13, Queen Anne's Gate, London; and Woolwich, Kent 8 НАМО . H.), Son and Oo., Bedford ; and 19, Great George-st.,London,8.W. 11 
Société d'Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 2 Brush Electrica] Engineering Co. , 49, Queen Victoria-street, London , E. .. 8l 
ndon 10 


Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen · 
Vietoria-street, London, E. C. and Liverpool.. :; qͥ 1 


CARBONS. 

Brush Electrica lEngineering Co, 49,Queen Victoria-street, London, E. OC. . 81 
Carbon Syndicate, 89, Victoria-street, Westminster, 8. W. ................... 14 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches ....... 40000 TA EE NERA — 
Genera! Electric Co., 69,71 & 8, Queen Victoria-st., London, B. C.; & Salford 28 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent1,27 
Salmony (Н. M.) and Co., 61, Charing Cross-roed, London, W. CO. — 
Siemens Bros. and Co., 13, Queen Anne's-gate,London; and Woolwich,Kent 8 


CASINGS. __ | 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 28 
Harris (J. F. and G.], 58-60, Wilson-street, Finsbury, London, E. CC.. 14 
McGaw and Co. „Tor road, Lambeth, London, S. W. „ % % % eee 68 ооо OF 10 


CHEMICALS. 
Boor (G.) and Co., 1 and 2, Artillery-lane Bishopsgate-street Without, E. C. 10 


CONDENGING PLANT 
Allen(W. H.) Son & Co., Bedford; aud 19, Great George-street, London, 8.W. 11 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 
street, London, &.W. .................. ....-.. ous dos Р АОРТА 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 3. W.... — 


CONDUITO. 

Orom & Co. ,MansionHouse-buildings,London ,E.C. ; and Chelmsford 22,81 
Doulton and Co., Lambeth, London, 8. ... . 555 „ 
Fowler Waring Cables Со. ‚89, Victoria-st., London, S. W.; and М. Woolwich.. 7 
General Electric Co., 69, 71 & 88, Queen Victoria - st., London, E. C.; & Salford 28 
Johnson and Phillips 14, Union-ot., Old Broad-st.,London ; & Chariton, Kent 1,27 
Laurence, Scott an „Gothie Works, Norwich. 
Stiff (J.) and Sons, The London Potteries, Lambeth, London, \8.E. e.. as.. ae 2 


CRUCIBLES, PLUMBAGO. 
€ Carbon Syndicate, 39, Victoria-street, Westminster, SW. ........ ZP 


14 
Doulton and Co., Lambeth Pottery, London, S. Ew.... 28 


OUT-OUTSO. "TN 
Berend (O.) and Oo. Dunedin House hall-avenue,London,E.O.....— 
Dorman and Smith, Manchester; aid а, Chari азо London, W.C. 
General Electric Co., 69, 71 & 88, Queen Viotoris.st., ndon, I. C.; & Salford 

Gothic Works, Norwich 


» Boots ў 


„Р. 8t, London, N.. anes ae =o = oe m a 0000 
ME WEN TI Ep e ===> 


20 „ Q6 09.9 OS GD eO оо оз то OP CD 


Clarke, Chapman and Co. ,Gateshead-on-Tyne; and 50, Fenchurch-st., 


Crompton & Co., Mansion House-buildings, London, E.C.; and Chelmsford 22, H 


Crypto Works Co., 29, Clerkenwell-road, London, Ё,С....................... 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, 8. W. 
Easton, Anderson& Goolden, 3, Whitoball-pl., London, B. W. Works: Е 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E.C. еоооооов оооовозооввоовео „ % „% % %%% %% %% %% „%% 
Fowler (J.) and Co., Leeds, and 6, Lombard - street, London, Е.С. .......... 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 
Holmes (J. H.) and Co., Newcastle-on-Tyne : and 17, Coleman- street, E. C. 
Jackson (P. R.) and Co., Salford Rolling Milla, 


rith, Kent 88 


b 
6 
28 
4 


Johnson and Р 55, 14, Union-ct., Old Broad -st., London; 4 Chariton, Kent 1,27 


Laurence, Soott and Co., Gothic Works, Norwich CCC 
Mather and Platt, Salford Iron works. Mauche ster 


Newton Electrical Works, Taunton, England . . . . . . . Seda nisi — 
Opperman, C., 3, Wyn att-street, Clerkenwell, London Е.С. 0 
Siemens Bros, & Co., 12, Queen Anne's-gate, London,8.W.; & Woolwich, Kent 


EBONITE AND VULCANITE. 
Aarburg India Rubber C. Co., F. Winter, 188, London Wall, Wood -st., London 


Di Works, Ard wick, Manchester 
E [| 1. 
green Electric Co., 69, 71 $88, Queen Vietoria-st. London, E. OC. &; Salford 
Telegraph Manufacturing Co., elsby, near Warrington ; and 11, Queen 
-Victoria-street London, E. C., and Liverpool.......... 4 . ее 
Universai Electrical Fittings Co., Suffolk- Sheffield ec€0e6e6006020*9009560009 
Western Electric Co.;79, Coleman-street, London ĩ˙ê³A 8 


ELECTRIO GAS LIGHTERS. 
ту Electric Co., 69 & 71, Queen Victoria-st London, I. O; &Salferd.. ~ 


street, London, S. W... . . e 
Brush Electrical Eng. Co.,4?, Queen Victoria-street, London, E. CC.. 


Crompton & Co., Mansion House- buildings, . and Chelmsford 31, 


Davy Electrical Construction Co., 16, Victoria-street, Westminster, S. W. 


Drake d Go hi Victoria-street London S. MWG оноо ьо не 
"uy ч apy ( П-ріа London, 8.W. *9999920 


ce 
Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
Ber Powe? Storage Co. å, Gt. Winchester-st, London, B.C. and Millwall,.. 
Fowler (J.) ind Соч] ; and 6, Lombard-sireet, London, Е.С. Wess: 
H T. orksCo.,27, M artin's- e,Cannon-st,London,&N. w 

. 8.) 11, Queen Victoria-street London, E.C ; & Bourton, Dorset p 


` E) and Oo., Salford Rolling Mills, M 
ps,14, Union-et.,Old Broad-st.,Lond. B.C. 4 


13 
14 


81 
81 
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Classified Index to Electrical Trades— Continued. 


ELECTRIC LIGHT CONTRACTORS —Continued. eer INSTRUMENTS. PAGE 
Lung, Wharton and Down, 82a, New Bond-street, London, W. .............. i l Berend (O.) and Co., Dunedin House, Basinghall-avenue, London; 8.0, e" == 
Laurence, Scott And Co.. Gothic Works. Norwich ..................... — e Chamberlain and ookham, New Bartholomew-street, .»..... 13 
Mather and Platt, Salford Ironworks. Man bester e... == Crompton and Co.. Mansion House-bulldings, London, E. C.: гта АЕ 22.81 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W.C........... 24 Edison and Swan United Electric Light Company. Ediswan-buildings, 86-37, 
Siemens Bros. & Co., 12, Queen Anne's-gate, London,S.W.; & ‘Woolwich, Kent 8 Queen-street, London, E. C., and Branchens — 

ELECTRIC MINE EXPLODERS. Elliot Brothers, 1 171, St. Martin's. -lane, London, ЎЎ.С.......................- 
Siemens Bros. & Co., 12, Queen Anne's-gate London, S. W.; & Woolwich, Kent 8 Етегей and Co., 27-85, Drury-lane. London, W. C.; and Birmingham ........ 16 

vershed & Vignoles, Woodfield Works. Harrow-rd., London, W........... 

ELECTRIC MINING MACHINERY. Genera! Electric Co., 69. 71 & 88, Queen Victoria-st., London, E. C.; & Salford 28 
Easton, Anderson & Goolden,8, Whitehall-pl.,London,S.W. Works:Erith,Kent 8й Hicks, James J., 8,9 & 10, Hatton-garden, London, Panne 
Ganeral Eledtric Ca.. 69, 71 & 85, Queea Victoria-st., London, E.C., & Salford 25 Johnson & Phillips 14, Union-ot.. Old Broad-st., Í London; & Charlton, Kent 1, а! 
Jackson (Р. R.) and Co., Salford Rolling Mills, Manchester e Nalder Brothers and Co., 16 Red Lion-street, Cierkenwell, London, К.С. .... 18 

ELECTRIC TRAMWAY SUPPLIES. aul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E. c. —— . BO 
Anderson, A. and J. M.. 85, Victoria-street, Westminster, London. S.W. .. 11 Pitkin, J., 56, Red Lion-street, Clerkenwell, London, Е.С .................. 20 

ENG NEERS and CONTRACTORS Richard, Jules, f;? ; A. Tp ͤ . ТОЛТОГО . 80 
Bolliss (G. E.) & Co., Ledsam-st. Works, Birmingham ; and 9, Victoria-st., Вах (Julius) and Co., Ridgmount-street, Store-street, London, W. C. 24 

Loudon, 8. 4090009009999*90090900900909990200909020900090024209009090089090080999 99 оо 18 Siemens Bros. and Co. 12, Queen Anne s-gate, Lon on; and мб. у; Kent 8 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.С. .. 81 Stanley, W. F., Great Turnstile, Holborn, London, E. C...... 19 
Chamberlain and Hookham, New Bartholomew street, В e. 12 Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8. #._... 6 Victoria-street, London, E.C.; and Liverpool ............. 5 1 
Clarke, Chapman & Co., Newcastle-on-Tyno, & 50, Fenchuroh-st., London E. C. 10 White, James, 16-20,Cambridge-street, Glasgow ............. VVV 
Connolly Brothers Blackley, Manchester Agent: C. F-Quicke,73,Finsbury- | INSULATING MATERIAL. 

pavement, London, E. CC Oe. ccs 7 m 
Crompton & Co., Mansion House-bulidings, London, E.C., and Chelmsford, 2281 e d MAN Quse Liabu RO) i ao af rien xi 
Davy Electrical Construction Company ү; 16, се, ‘Westminster, 8, W.. 9 Delaware Hard Fibre Co., 15, Long-lane, London, Ё F y d 
саке and Gorham, 66, Victoria-street, солов bead e, London, B. W. Works: Moseley (D.) and Sons, Chapel Field Works, Ardwick, Mauchester . — 
Жык, Anderson and'Goolden, 8, Whitehall-place, London, 8. orks: " Moanea and Mitchell, 69-71, Chiewell-street, London, El. 6 

з RODD ......,...„»5++«+4ч»әе»звөзөөөзәэөәвәөөө”зөөәезәэээве”эээээзеөәөзөзэееөөзөәөэө»э э» 
E.«ctric Construction Co., Wolverhampton ; and Dashwood House, Old INSULATORS. 
А Broad-st., London, E C acai Tonin E.A — 5 B N Е 5 олоп, oe and Hanley and Tipton d 
Slectrical Power Stor. Co. inchester-s ondon . wall, , „8. vꝝIIVVS ооо оо оноо оо овоо еее А 5 
Fowler (J.) and Co. Leeds, and ё 6, Lombard-street, London, олеше. “Ө Evered and Go., 37-85, » Drury-lane, London, W.O.; and Birmingham.. 1; 
Greenwood and Batley, Armley-rd, Leeds; & 16, Gt. George-st, London, 8. W. — Ge -єга! Electric Co., 69, 71 & 83, Queea Victor a-st,, London, Е. ©. &Saltord 23 
Henley's(W. T)Tel. WorksCo.,27,M artin's- Ine C annon: -st, London, &AN.Woolwich 1 Henley's (W. T. Кы Works Co. X1, Martin's-1n, Cannon-st., Lon, &N. Woolwich 1 
Xie | 5 18 Broad-st., London; & Chariton, Kent 1,97 
Човек. R., LL, Qneen Victoria-st., London, E.C.; and Bourton, Dorset.. 25 Johnson & Phillips, 14, Union-ct., O Д 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester .. Siemens Bros. & Co., 13, Queen Anne's- gate, London ; and Woolwich, Kent. 
Johnson & Phillips, 14, Union-ct, Old Broad-st, London, E.C; & Charlton, Kent. l. 27 Stiff (J.) and Sons, London Potteries, Lambeth, London, 8. W. . 
ad b mde ү 94 Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Laing, Wharton and own, 82A N ew Bc n i- tre et, London, V FETTET ecce d aLi 1 
Laurence, Scott and Co., Gothic Works, Norwich .......................... — Victoria-etreet, London, E. O. and Liverpool. ...... .... . ea ec eren ena te 
Mather and Piatt, Salford Ironworks, Manchester ................. „ . —| IRON STAMPINGS. 
Mavor and Coulson, 41, King-street, Bridgeton, Glasgow ........ sued ae. == ' Jenpiogs C.) and Co., 90, Cannon-street, London, E. Cocco. 2 
Nalder Bros. and Co., 16, Red Llon- street, Clerkenwell, London, EC. ее» . 18 | LAMPS. 
Riug, J. H., 43, Skinuer-lano, П lll access зоо» ә . 6 Berend (O. Jand, Co., Dunedin House, Basinghall-avenue, London, E.C. .... — 
Pulsameter Engineering Co., Nine Elms Iron Works, London, S. ....... em Brush Rlectrical Engineering Co.. 49, Queen Victoria-street, London; E. C. tl 
Bax (Julius) and Co. ,Ridgmount-street, Store-street, London, W. O. . 24 Conse and Simon, 53, Queen Victoria-street, London, E.C. „„ 
Siewens Bros. & Co., 12, Queen Anne’s-gate London '8.W. :& Woolwich. Kent н Cossor, 67, Farriugdon- -road, London, E. » 14 
Westingnouse Electric Co., 82, Victoria-street, Westminster, London, S. W... 80 Crompton 'and Co., Mansion Honge-buildinqs, Londou, E. C.; & Chelmsford 22, 31 

ENGINE PACKING. Crystal Electric Lamp Co., 8t. Stephen's C hambers, Lon ion, E. C. ests 
Willcox (W. H.) and Oo., 84-86, Sonthwark-street, London, 8.E. .......--— 8 Davy Electrical Construction Co., 15, Victoria- -street, Westanlnster, 8. NW. — 
United Asbestos Company, Dock House, Billiter-street, London, E. ö. — 93 Dorman and Smith, Manchester; and London and Glasgow ................ 25 

ENGINES. Drake and Gorham, 66; Victoris-street, London, S. WW... 9 
Allen (W. H. Soniapa Oo. , Bedford; & 19, Gt. бошан, London, S. W.. 11 Edison and Swan United Electric ht Co., Ediswan-buildings, 86-87, 
Son dun a Co., Ledsam-st. Works, Birmingham; & 9, Victoria-st а Queen-street, E. C.; ona Branches ОРО ĩ ee — 

DAON, S.W. aecscccercccesccessvescesens Vs еә Electric Construction Company, Wolverhampton; end Dashwood House, Old 
Brush Electrica! Engineering Co., 49, Queen Victoria-street, London, Е.О... 81 Broad-street, London, 611 F B eM ste 
Bumsted and Chandler, Cannock Chase Engine Works, Hednesford, Staffs. 7 Electrical Company, 132 and 134, Charing Сговз-голӣ, Lon lon, W. G. 1 ^ж= 
Clarke, Chapman & Co. Gateshead-on-Tyne ; & 50, Fenchurch-st, London 10 Gabriel and Angenault, 84, Victoria-street, London, 8. W.... 17 
Clayton & dry о Lincoln; and 95, Queen Victoria-st., London, E. O. 18 General Electric Co., 69, 71&83, Queen Victoria-st., London, k. C:; & Salford 21 
ee eee i | ee eee ee a | 

vey, Paxman o., Colchester ; an ueen -st., London, © Hard Incandescence Lamp Co.—Sole Agents, Wilhelm aud Co., Wool 

Eri, дийеп and Goolden, 8, Whitehall-place, London, B. W. Works: 88 Exchange, Tando шс d 5 aa J аена жа КШ Ырак» 

HU) ůh3ſjꝶ Un зөгө вө жез зә er өө — зозе» е Holmes (J. Н.) and Co ewoastle-on-Tyne; & 17, Coleman-st., London, E.C. 

Fowler (J. ree Co., Leeds; and 6, Lombard-streot, London, SG.. 6 un arian Incandescent Lam Co. —801e t, Fernand Espir, 8, East India- 
коте) & Batley, Armloy-rd., Leeds; & 16, 8t. George's-st. London. B.W -- arana, London, Б.О... у f 5 = 
Hindley, E. 8., 11. Queen Victoria-st., Lonion, Е.С. ; and Bourton, Dorset #5 International Electric Oo., 55, Redcross-street, London, E. G — 
Mather and Platt, Salford Iron works, Man C enn: Wo oes ә — Improved Electric Glow Lamp Co., 108, Queen Victoria- ‘street, C.. 17 
Ransomes, Sims, &J efferies, Ipswich; аца 9, Gracechurch-st. „London, Е. о. — Johnson & Phillips( Arc), 14, Union-et, Uta Broad-«t, London; & Chariton, Kent 1,2; 
Robey and Co., Globe Works, inooln. aud 79, Queen Victoria-st., E. O. 1 Phaeton Elec rical Co., London, Nij megen and Bruss- le. 11 
Willans end Robinson. Thames Ditton, uke 3 22 Siemens Bros. and Co., 12. Queen Aune’s-gate, London, 8. W.; ; and Woolwich 8 

ENGRAVERS AND DIVIDERS, Scholzig (Oscar), Dashwood House, Londoa, E.C. pes = 
Naumann, P., 71. Pentonville- road, London, NN 2 Still (W. M.) & Co.. 34, Char. es- strest, Hatton-gardea, London m 7 

EXPANSION SHEETING AND RINGS. sunbeam Lamp Co., Gateshead-on- Tyne: and бо, Fenchurch at., London, Е.С. — 
Uoited Asbestos Company, Dock House, Billiter- street. London, E. ..—.. 23 Weinert, K., Admiralstrasse 18d, Berlin. —Sole Agents, Wilhelm ape. n 7 

FIBRE. 137, Woo! Exchange, Coleman-stroet, London, E. e.. es 
Delaware Hard Fibre Company, 15. Long-lane, London, Е.0................ 14 Western Electric Co. (Aro), 19, Colemau-streot, London, E. 8 . 2 
Мовећ у (D,) and Sons, Chapel Field Works, Ard wick, Manchester — Zurich Incandescont Lamp Oo., 47, Victoria-streot, London ‚8. Ww == 
Mosses and Mitchell, 68-71 Ohiswell-street London, K. O0. 6 


FITTINGS FOR ELECTRIC LIGHT. 
Benham and Froud, 40-42, Chandos-street, Strand, London, W. O. 
Crompton & Oo. Mansion House-buildings, London, 
Dorman and Smith Salford, Manchester ; and London and Gl 
Edison and gr U 


ings, 86.87, 


General Electric tg do 71 & 83, Queen Vietorla-at., London ds & Salford 
Johnson & Phillips, 14, Union-ct. 
aing, Wharton and Down, 81A, ‘New Bond-st., London 
Landberg, A. P., Bradbury-street, Kingsland, London, N. 
Macfarlane and Co., Р) ͤ « « ” ͥũ½ HTTP 
Salmony (H. M.) and Co., 61. 3 ens M London, W.C... ......... 


Telegraph Manufacturing ‚ Hels near Warrington ; and 11, Queen 
Vietorla-8t., London, fer and Livotoool 1 E qu eat as "M € 


Universal Electrical Fittings Co., Suffulk-road, Sbeffield 
Western Electric Co., 89, Coleman-street London, E. УКУКТУ 

FLUORESCENT SCREENS. 

Berend (O.) & Co., Dunedia Hoase, Basinghall-avenue, London. m C. 

Bonnella (H. D. )& Son, 58 Mortinier- street, London, W. 

Gossor, 67, Farringdon- ron, London. E. C. 

Hicks, J. J., 8, 9 and 10, Hatton- -garden, London, E.C 
FORGINGS. 

Jennings (C.) and Co., 90, Caanon-itr»et, London Е.С..................... 
FUSES. 

J,surence, Scott aud Ca., Gothic Works. Norwich .. 

G nera] Electric Co., 09, 71 & 88, Queen Victoria-st., London, | E.C. ,& Salford 
GAS LIGHTERS (ELECTRIC . 

Ge nrg Electric Co., 69,71 & 88,QueenVictoria-st. London, E. C.; & Salford 
CLOBES AND SHADES. 

Dorman and Smith, Manchester; and London and Glasgow ... 

Drake and Gorham, 66, Victoria-street, London, 8.W. 


Edison and Swan United Electrio og Company, Ediswan-buildings, . 


36-37, Queen-street, London, E.C.; and Branches ...................... 
Evered and Co., 27- -B5, Drury-lane, London, W.C., ani Birmin 
Ger «ral Electric Co., 69, 71 & 85, Queen Vietoria-st. , London, 


., & Salford 


Johnsonand Phillips, 14, Union-ct., OldBroad-st London; & Chariton „Kent 17 


HYDROMETERS. 
H: cka, James J., 8, 9 & 10, Hatton-garden, London, E. O. FE ETET „ „ 1060990025 
NDIA RUBBER 
Harburg India Rubber C. Co., F Winter 188, London Wall, Wood-st , 
Moseley (D.) and Sons,Chapel Field Works,Ardwick ,Manches 


ter ез огог ес d 


EC... 


E.C., and Chelmsford 22, x 


16 
23 


Old Broad-st. London; & Chariton, sa 


16 
"8 


8 


7 


LAM PHOLDERS. 


Kdison and Swan United Electric Light Company, Ediswan-buil 8, 86-87 
Queen-street, London, E.C., and Branches р, dings, 
Electrical Company, 122 


„ „% „„ „% „ „% „%%% „„ „% „%%% „ü %) „% 6% „ „%%% %„%.⅛ß „% 2899099 € 


2 and 121, Charing Cross-road, London, W. C. 


General Electric Co., 6», 71 & ga, Queen Victoria-street, London; & Salford з; 

Universal Electrical "Fittings Oo., Suffolk road, Shetfleld .................. 11 
LAMP PILLARS 

Gener d Elec: rie Co.,6), 71 & £8, Q1cen Vict or‘a-3t., Lon lon, E. C.; &Salforl 23 


Macfarlans and Co., "dla gow 


LEAD MACHINERY. 


Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland . .o eee ооо 2l 


LIGHTNING CONDUCTORS. 


General Electric Co., 60, 71 & 83, Queen Victoria-st., London, E. C.: & 3Wford 93 
Jouuson & chillips, iU nion-ct., Vid Broad-st., London; ; & Casrituo, Kent. 1,47 
Sax (Julius) and Co. idgmount-stroet, Store-street, London, W.C.......... '21 


LUBRICANTS. 


Rollunce Lubricating Oil Co., 19 & 31, Water-In., Gt. Tower-st. 


London, EC. 2 
Willcox (W. H.) and Co., 84-36, Sonthwark-street, London, S. K. 3 


2 „„ „% - *9 2.8 


MANUFACTURING ELECTRICIANS. 


Allsop F. C., 97, Ч 1сеп Victoria-street, London, Ё.С.....,.................... 8 
Dorman and воли, Salford, Manchester; and London and diasgow........ 2) 
Drake aud Gorham, 66, Victoria- street, London, §ö§öOðĩꝑðꝛ 1 ee sees Н 
Easton, Anderson & Goolden, 3, Whitehail-pl., London,8. W. Works: Erith. Kent 85 
Edison and Swan, United Fiectric Light Company, Ediswan-buildiags, 36-37, 
Quecn-street, London, By. Cog and Бгапсһев................................ — 
Eluott Brothers, 101, St. Martin's- lane, Cuaring Cros, London, W.C.. — 
General Electric Co., 69, 71 & S8, Queen Victoria-st., London, E. C.,& Salford 23 


Henley's (W. Т. ) Tel. Works Co. „N, Martin’s-lane, London, and N.Wooiwioh. 1 
Jackson (P. R.) and Co., Salford’ tolling Mills, Manchester FC 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1. 27 
Laurence, Scott and Co., Gothic Works, Nor wien 
Lundberg, A. P. , Bradbary- -street, Kingsland, London, N. К 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, KE. C. 
Sax (Julius) and Co., Ridgmount-street, Store - 'Street, London, W. C. us 
Siemens Bros. & Co. 1з, Queen Anne’s-gate, London, 8. W.; & Woolwich, Kent 8 


Telegraph Manufacturing Company Helsby near Warrington; and 11, Queen 
Victoria-street, London, E. C.; and Liv erpool е 


eee sees eee eee ог 2 1 


METERS (Electricity). 


Chamberlain and Hookbam, New Bartholomew-street, Birmingham ........ 12 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford У: 
Johnson and Phillips, 14, Unton-ct., Old Broad-st., London; & Chariton, Kent, 1,27 
Laurence, Scott and Co., Gothic Works, Norwio n . 

Westinghouse Electric Co. ., 82, Victoria-street, Westminster, London, S.W... £0 
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Classified Index to Electrical Trades.— Continued. 


MICA. PAGE 
8 ) and Bons, 10, Tower-hill, and 63 and 88, Minories, London, E.O. 38 


MICROPHONES. 
Consolidated Telephone Constrnotion & Manufacturing Оо прапу, 186.188, 
Shaftesbury-avenue, London, W. C.: and Coventry. Bagland 5% 
General Electric Co., 69, 71 & 88, Queen Viotoria-street London, Е.С 00 & Baltord 23 
International Eleotrio Company, 55, Red Cross- street, London, E 


MOTORS (Electric). 
Brush Electrical Engineering Co, 49, Queen Victoria-street London E.O 81 
Crompton & Co,, Mansion House- buildings, ‘London, E. C.; & Chelmsford. 22,31 
Crypto Works Co., 29, Clerkenwell- road. London, E C. 17 
n, Anderson & Goolden, 8, Whitehall. pl., London. S. W. Works: Erith, Kent 38 
Fdiacn & Swan United Electric Light Company, Ediswan Buildings, 36 & 


зоовоо ее 


оооеооо о онно ооз sore 


87, Queen-street, London, E. C., and Branches.......... ................. — 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, Е.О. .. .......... ....... t b 


Gener 11 Electric Co. ‚69, 7l & 88, Queen Victoria-st., London, B. C.; & Salford 23 
Greenwood aud Batley. Armley-road, Leeds; and 16. Gt. George-st. London — 


Holmes (J. H.) & Co., Newcastle-on-Tyne ; &17. Colemsn.st., ndon, E E.C. 4 
Jackson (P. R.) and Go., Salford Rolling Mills, Manchester ................ 

Johnson & Phillips.14, Union.ct., Old Broad-st., London ; & Charlton, Kent! 37 
Laurence, Scott and Co., Gothic "Works, Norwioh .................. were. um 
Mather and Platt. Salford Iron vorks, Мап›һезбег.......................... — 
New Bees on Cycle Co, Coventry gg — ee EEE 15 
Newton Electrical Works, Tauoton, Bngland ............... 13 


Siemens Bros. & Co., 12, Queen Anné's-gate, London, 8. W. and Woolwich 8 


NON-OCONOUCTING COMPOSITION. 
United Asbestos Co., Dock House, Billiter-street London, E.C. .......... 93 


NON-MAGNETISABLE WATCHES. 
Smith (S.) and Son, 9, Strand, London, W.C. 


OIL FILTERS. 
General Electric Co., 69, 71 & 33, Q ien Vic'ori v.st, London, E.C.: & Silfurd 33 
Wells (A. C.) & Co.,9J, Midlaad-ruad, St. Pancras, ‘London; aud Manchester — 


PAINTS, ас. 
Indes ble Paint Co., 27, Canuon-street, London, E. C. es anoo овоо 02 e9 e» 83 


PATENT AGENTS. 
Chapman (J. C.), 70, Chanoery-lane, London, W.C. ee. e eo — 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W.C өөө; жее желге. DU 


PORCELAIN. 
Ballers Limited, 82 & 33, Queon-st., London, EB. C.; and Hanley and Tipton — 


porous CELLS. 
Epste in Elec. 12 Co., Victoria Mansions, 28, тюкен, 
estminster, London, 8 iaa siae rM л ОВ 
Stiff (J.) and Sens, Londen P Potteries, Lambeth, London, 8. — 8 


PUMPS. 
Allen, Son and Co., Бойон and 19, Great George-st., London, S. W.. q 11 
Bellis (G. E. ас Со., Ledsam-st. de Више am; and 9, Victoria- st., 
London, S. 18 
Easton, Andarson & Gooldeu.S, Whitehall-p . 8. W. T. Works: ‘Erith, Kent {6 
Jackson (P. R.) and Co., Ralford Rolling K — 


SAND BLAST APPARAT J8. 
Tilghman's Patent Sand Blast iiis Sheffield 9e 6 0.09 OS оо ол 0.9 GD OF OS 9.0 0.0 0.9 * O олор -— 


ооооооооосоооовов овоо оооооо оз le 


Lehmann Bros., 83, ‘Hampshire-street, Torriano-avenue, London, N. W. . 7 


SCREW THREADS. 
Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... 7 


SHUNT-BOXES. 
Paul, R. W., 44, Hattoa-garden, and treat Saffron-hill, London, E.C.... 20 


SOCKETS. 
Electrical Comp ny, 193 and 131, Charin r Croi3-road, L nilon W.C. ........ — 
General лесно Co., 69,71 & 83 Queen Viotoria- a London, E. C.; & Salfora 28 
Lundberg. A. P ., Bradbury-street, Kingsland, Londo n. о весовое овоо оо ов овь TT 


STEEL WHEELS. 
Jackson (Р. R.) and Co., Salford Rolling Mills, Manchester 


STEEL AND IRON FOUNDERS. 
Jackson (Р. В.) aud Co., Salford Rolling Mills, Manchester 


STONEWARE AND POROELAIN. 
Doulton and Co., Limbeth, London, 8. E. E 8 
Stiff (J.) aul Soas, London Pottery, Lambeth, London, S 


STORAGE BATTERIES. (See AccumuLatogs.) 


SUPPLIES FOR CABLE SHIPS. 
Duno:n, Wallet and Co.. 111, Weachurch-street, London, E.C............. 88 
Indestructible Paint Co., 27, Cauuon street, Loadon, E. C. 83 
Johnson & Phillips, 14, Union -ct. Old Beoa I- dt, Lon lon; 4 Chariton, Kentl. 27 


SURFACE CONDENSERS, 
Bellis (G. E) & Co., . Y orka; атша ш ач 9 күш юга 
London, S. MW . .... q e 


*0990sí:0«80200€90€99 


Queen-street, London, E.C., «ud Branches ................................ — 
lectrio Construction Co., Wolverhampton ; and Dashwood House, Old 
Broad-st.. London. E. C. 2 5 62 2 оа 


5 
Evered and Co., 27-35. Drury- laue. London. W. C.; ; ‘and Birmingham eae 
General ео Co.,6), 71 & 83,Queen Victoria-st., London, E. C.; & Salford 28 
Holmes (J. H.) & Co., Newoastle - upon- Tyne; & 17, m doleas. st, London, Е.С. 4 
Jackson (P. E) and Go., Balford Rolling Mills, Manchester 
ohnson ps, on-ct., road · at., London; & $ ‹ 
Laurence, Scott and Co., Gothic Works, Norwich .....’ Castes t 125 
Lundberg. A. P., B -ot. Kingsland, London, J .. 
агт гс. ana 8 1 Oe Lion- street, ‚ Clerkenwell, London, E. G 18 
Ф * Queen Anne' 
U riversa) Electrical pittings Go., Suff lkroid, Sheed” 3 
TAPE. 
Connolly Bros. Blackle Manchester: London Agent: C. 
ало те parement, E . 33, Qasan Vict м нн s Ы 
enera! Elec: ric C »., 1 asan ict ria. it., Lud А 
Victoria Rabber АЦА сае 3 )n on, E. C.; & Salford 


ep GD ew енә um Жз ow we —ę— 11 
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TELEPHONES, Paes 
Consolidated "Telephone Construction and e Co., 186-188, 
Shaftesbury-1venue, London, W. C.; and Coventry, Eagland 
General Electric Co., 69,71 & 88, Queen Victoria - st., London, E G.: & Selford 28 
Telegra ph Manufacturing Co., ont near . and 11, Queen 
Victoria-street, London, E.C.; and lverpoo 55 e ee. 1 
Western Electric Co..79, Coleman-street Tendon, E. Or кашак ыы ОЁ 


TELEPHONE APPARATUS. 
Consolidated Telophone Construction and Mannfictoring ges i 21867188 
Sbaftesbury-avenue, London, W. C.; and Coventry, England. 


TELEGRAPH ENGINEERS. 

Elliott Brothers, 101. 8t. Martin’ RUE Charing Cross, Londoa, W.C..... — 

Henley's (W. T.) Teleg. Works Co., 27, Martin's-lane, London, & N.Woolwich 1 

Johnson & Phillips, 14, Union-ct., "Old Broad-st., London; &Charlton, Kent 1,97 

Sax (Julius) and Co., BRidgmount-street, Store-steet, London, W.C. .... 94 

Domens pros. & С; 12 "row a Gate, Lo о Мов, S.W. е Woolwich 8 
elegrap anufacturing e n, пова 
Victoria-street London, E.C. 3 and i verpoot v€959060906€6099*0050000*9* 9069209000 1 


THERMOMETERS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, Е.С. .................. 8 


TOOLS. 
Kücke (W. and Co., Elberfeld, Germany—Sole Agents: Wilhelm and 
Co., 132, Wool Exchange, London, E. СРИЧКИ УОРРЕН 17 


TRANSFORMERS. 
Brush Electrical Engiueering Co. 49 een Victoria-street, London, E.C. 81 
Crompton & Co., Mausion House-b uildin London, E.C.; & Cheimsford. 32,31 
Easton, Anderson & Goolden,8,Whitehall-pl.,London,S,W. Works: Erith,Kent 99 
Electric Construction Co., Wolverhampton, and Dashwood House, Old 
Broad - st., London, E.C......... ccc ce . ооо . 
General Electric Co. .69, 71, & 88. Queen Victoria-st., London, E.C.; & Salford 2 
Johnson & Phillips, 14, 'Union-ot., Old Broad-st., Londo n; & Charlton, Kent 1,87 
Jackson (P. R.) and Co., Salford Rollin Mills, Manchester FCC 
Laurence, Scott and Co,, Gothio Works, Norwich 
Siemens Bros & Co., 12. Queen's Anne's-gate, London, 8.W.; * оо чен '8 
Westinghouse Electric Co., 32, Victoria-street, Westmicster, London, 8 30 
TRANSMITTERS. 
Consolidated Telephone Construction and Manufacturing Co., 186-198, 
Shaftesbury-avenue, London, W. C.; and Coventry, England 
Electric consternation dod Wolverhampton ; and Dashwood 
Broad-st , London, d ] ð y envi 
General Electric Co., бУЛ, Queen Victoria-st., London R. G.; and Salford 


80 
5 
33 
TRAVELLING ORANES. 
Easton, Anderson & Goolden, 8, Whitehall-pl., London, S. W. Works: Erith, Kent 85 
5 
23 


House, Old 


Electric Constractioa °з Wolverhampton; and Dashwood House, оҥ 
Broad-st., London, Е.С. 
General Electric Co., 69, 71 & 83, Quoon Victoria-st., London, к-с; & Salford 


TURBINE MAKERS. 
Gilbert ilkes and Co., Tendallllllllllll „ не — 
Howes, S., 64, Mark- 9 London, E.C. оо оо оо оосо ооооофоооо овоа оооо ов овое 4 


TYPEWRITERS 
Typewriter Co., 12 and 14, Queen Victoria-street, London, E.C. ............ — 
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Mr. Preece’s report aims at showing that the tramways 
should be worked by the Bristol Corporation ; but as the day 
when that can happen is still some 18 to 20 years distant, he 
proposes that in the interval power should be metered to the 
existing Company. In view of Mr. Prrece’s antagonism to 
the Tramways Company, it is interesting to note that in this 
very report he attributes the success of electric traction 
in America to the absence of legislative check or govern- 
mental control.” In England alone it would appear that 
*! private enterprise builds lines solely for dividends, and only 
to districts which are likely to pay in their present con- 
ditions, while local authorities would do so to benefi 
the ratepayers.” As a matter of fact, the Bristol tram- 
ways have not merely been built in routes likely to pay 
‘‘in their (then) present conditions,“ but have been pushed 
into rural districts with a view to develop and create traffic; 
while, on the other hand, the Electric Lighting Committee 
has not ventured to accommodate the ratepayer with current, 
except where and when a commercially profitable demand has 
been fairly well assured. This is quite right and proper; but 
what, then, becomes of the greatest happiness of the greatest 
number theory ? 


Had the time arrived when the Bristol municipal authorities 


might purchase the tramways, as provided for by the Tramways 
Act of 1870, and did the authorities intend to obtain an Act 
of Parliament empowering them to work the lines themselves, 
the fusion of the traction and lighting concerns would, of 
course, receive unqualified support. But at least 18 years 
must elapse before any portion of the lines will be avail- 
able to the municipal authorities, and about 20 years 
before the whole existing system will have become s0. 
Therefore, throughout that long period, and until purchase 
is concluded, the Town Council, if the scheme of their 
Committee is adopted, will be merely in the position of pur- 
veyors of power to an independent concern. It might have 
been supposed that, this being the case, the Committee would 
have approached the Tramways Company on a business basis, 
and offered to supply power at a definite tariff, the Company 
having a legal right to accept or refuse, as it might think best. 
Not so, however ; for the Committee claims, in virtue of its 
Provisional Order and the power vested in the Town Council, 
to have an absolute * monopoly for the supply of electric 
power, whether to produce light, heat, motive power or electric 
traction.” Аз a consequence of this ignorant, not to say 
arrogant position, the Chairman of the Electrical Committee 
avows his determination to see that ‘‘no other person estab- 
lishes anything in the nature of an encroachment on that 
monopoly which the citizens have acquired. It would be the 
same with him if it were a question of one.or two men start- 
ing a cooking establishment, running a mill, or starting 
anything other than a tram extension." Naturally, the 
Tramways Company fight against being coerced into allowing 
outsiders to have complete control of the most vital part of 
their business; and, rather than submit, are resolved to 
continue the use of horse cars. This is all the more natural 
from the fact that the tramway concern has long been a great 
financial success ; while the city lighting business (apart from 
the rental which the city charges itself for public lighting) 
can hardly be regarded as profitable, as yet. It must, more- 
over, be remembered, that the existing electric lighting station 
is not directly adapted to the supply of current for electric 
traction, being a single-phase alternate-current station. 

The last-mentioned matter brings us to consider more 
closely the engineering side of the question. As our readers 
are probably well aware, the electric lighting plant consists of 
direct-coupled steam alternators, generating power at 2,000 


volts. The existing station, having a capacity of about 
2,500 H. p., is already full, and extensions are now being 
made. There is considerable ground available, and on a 
portion of this it is proposed to erect the tramway plant; but, 
unless the progress of the electric lighting business proper is 
much slower than was originally anticipated, it is doubtful if 
there is room for both classes of machinery. Still, this 
difficulty might be got over by ultimately having two combined 
municipal stations. In any case we fail to see how the engines 
could be used commonly for the two kinds of dynamos, since 
these are direct-coupled ; and thus, at any late, one of the 
advantages mentioned by Mr. Preece cannot be realised. No 
doubt the boilers would gain in efficiency from being worked at 
a more uniform rate; and the whole station would be run 
more profitably, owing to the high load-factor of the tram- 


ways compensating in some degree for the inferior load of the 


electric lighting. But it is clear that, though a gain to the 
lighting accounts, this would be a proportional loss to the 
traction accounts, which would be saddled with a share 
of the cost of the fluctuations of the lighting demand, 
Beyond doubt, a combined tramway and lighting station, 
especially where the same generators may be used at will for 
either kind of work, and where storage is resorted to, is more 
economical than a lighting station alone. But it remains to 
be proved that such an one can be worked as economically or 
cheaply as a large traction station alone; and, until that is 
proved, we do not blame the Bristol Tramways Company for 
wishing to keep the generation of power in its own hands, or 
for refusing to assist the Town Council to make its lighting 
station pay. 

This Bristol episode is an object lesson in the cant 
which underlies so much of the frothy verbiage about the 
blessings and- disinterestedness of thorough  municipalisa- 
tion. The fact is that whenever & municipal trading venture, 
be it electric lighting or anything else, has to be helped out 
of & mess, the general interest of the community is thrust 
aside, with as little, if not with much less, compunction than 
would be the case with any limited liability concern. Men are 
sometimes directors of a joint stock company, and they some- 
times hold the more exalted position of vestrymen. In the 
one case, when the normal dividend is threatened, and in the 
other case, when a bad deficit has to be covered up, the 
general weal is pretty sure to be sacrificed. Perish electric 
traction, rather than that the Electric Lighting Committee of 
the Bristol Town Council should be debarred from balancing 
its annual budget at the expense of the Bristol Tramways 
Company. 


REVIEWS. 


— — 


Alternating Currents and Alternating- Current Machinery. 
By Prof. DuGaLp C. Jackson, C. E., and Prof. J. P. Jackson, M. E. 
(New York: The Macmillan Company.) 


This book forms the second volume of the authors’ text-book 
on “ Electromagnetism and the Construction of Dynamos,“ 
and is founded on courses of lectures delivered for two or 
three years past to the senior students in electrical engineering 
at the University of Wisconsin. It is a most valuable treatise 
on the phenomena of alternating currents. It is copiously 
illustrated by over 300 well-executed figures. The letterpress. 
and general get-up of the book are excellent. There are over 
700 pages, but the book is not bulky, and the style through- 
out is interesting. Numerous references to technical publica- 
tions increase the value of the work. 

The subject of alternating currents is sO new, 80 intricate, 
and so full of side issues, that it is no small compliment to the 
present work to say that it contains little that might have been 
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left out with advantage. The book forms a complete treatise 
on the subject ſrom the simplest phenomena to the complex 
mysteries of polyphase systems. Compared with other books on 
the subject it is not overburdened with mathematics, although 
we believe that it would be quite possible, even now, to dis- 
pense with much of that given here, and yet treat the subject 
with sufficient thoroughness. | 

The student's attention is not distracted by having fo read 
matter of purely historical interest, nor is space used up on 
descriptions or illustrations of commercial machinery, unless 
these are wanted to explain the application of principles. 
For the book as a whole we have little but praise; and those 
things to which we take exception are mostly faults, not of 
this book only, but of all books yet written on this subject. 
It is the mathematical portion of alternate current treatises 
that forms the unsatisfactory part, and to this the present 
book is no exception. After two excellent introductory chap- 
ters occupying together only 38 pages, the author literally 
overwhelms any novice, who may happen to attempt to read 
his book, with two huge chapters on self-induction and capacity, 
and methods of solving problems involving them. These two 
chapters together take up 182 pages. Now, there is much 
that is praiseworthy in these chapters, especially where 
experimental data are given, and where numerical examples 
are worked out; but the general effect on any reader who 
has not had the advantage of a college or technical school 
education would, we think, be so disheartening as to prevent 
his reading further. The proof given on the four pages begin- 
ning on page 66 is terribly long, and could have been reduced 
by four-fifths without any loss of completeness. Much of the 
mathematics of alternate-current books could be omitted 
without loss, since it is quite certain that no non-mathe- 
matician will ever learn mathematics from a book of this 
kind, whereas those readers who know mathematics do not 
need to have it so fully put before them. The fourth chapter 
deals with the revolving vector method, due to Mr. Blakesley, 
for.discussing alternating-current problems. Many numerical 
examples are given, fully worked out, and the whole series is 
most instructive. Nevertheless, it is overdone, for no one ever 
has to deal in practice with such complex cases as many of 
those here referred to; and, moreover, there is every indica- 
tion that the instances given here are theoretical ones merely. 
It is a praiseworthy feature of this book that experimental 
matter is frequently referred to; but the present chapter is 
quite an exception from this point of view. In no case is it 
stated that the instance given has been experimentally 
verified; while the free and easy way in which the author 
assumes the possession of condensers of 250, and even of 
875, microfarads capacity, seems rather to indicate that he 
has not got such condensers, than that he has. We have 
heard a great deal about condensers for alternate-current 
working; but we have not seen many in central stations, 
and such as we know of absorb energy when a current 
passes through them, and therefore cannot be treated in the 
simple manner here assumed. This chapter closes with a 
number of examples of an analytical method which has been 
developed by Steinmetz and other American writers. To a 
mathematician this method presents some advantages over 
Mr. Blakesley’s. It is ingenious, pretty, and accurate, and, 
apparently, it has not been used before for alternate currents. 
But, all the same, it is not a new method, and it is not in the 
least wanted here. Long before alternate currents assumed much 
practical importance Mr. Blakesley had pointed out that they 
behaved like vector quantities, and from that date it became 
obvious to any mathematical mind that any method, suitable 
for vectors, would also suit alternate currents. The method 
of the complex variable has, in fact, long been in use for this 
purpose, and notably several investigations by Prof. J. J. 
Thomson were carried out with its aid. The method is old, 
and is a very good one for those who are already mathe- 
maticians, but it is out of place in a work pretending to deal 
with the practical aspect of alternating currents. It would 
have been much more useful if the analogy which exists between 
alternating currents aud mechanical forces had been dwelt 
upon. We have never seen this analogy referred to in books, 
but it is obvious that, us forces are vectors, and combine like 
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vectors, alternating currents behave just like forces in their 
numerical relations. The advantage of an analogy of this 


kind to an engineer who is already familiar with forces, is 


clear; whereas, to refer him to vector abstractions, as in 


‚ Blakesley's method, or, still worse, as in the method of the 
complex variable, is to court failure. 


It would be most unfair to this book to omit to state that 
the greater part of it can be read and easily understood by the 
non-mathematical student. It contains much important in- 
formation not to be found elsewhere, and some which will be 
especially interesting to English readers, since it chiefly refers 
to American machinery. A most complete and useful series 
of tests of American transformers, carried out by Mr. A. H. 
Ford, is, for instance, fully abstracted and embodied. There 
are, in fact, many original features of the book which will 
enable it to compare favourably with any existing work on the 
subjact. But the author has, like other writers, sometimes 
allowed the fascinations of the subject to overcome his judg- 
ment, and has occasionally given more mathematics than is 
needed. A ludicrous instance of this occurs on page 554, 
where, under the heading Algebraic Sum of Instantaneous 
Current is Zero," he says, ** It is also easily proved that the 
algebraic sum of the instantaneous currents in a balanced 
polyphase circuit of any number of phases, m, is always equal 
to zero." Now, the simplest notion that we have about currents 
is the notion of continuity involved in Kirchhoff's first law; 
and this at once declares that the sum of the currents at any 
given instant must be zero, even if the system is not balanced, 
even if the currents are not sine currents; yea, even if there 
are т +1 wires, instead of only т. Yet the author spends a 
whole page in proving this for a certain special case, and 
requires from his readers an expert knowledge of the summa- 
tion of a series of sine functions, with arguments increasing in 
arithmetical progression. This investigation reminds us of 
the enthusiasm of a mathematician, who once proposed the 
interesting experiment of connecting up n central stations 
through n + 1 split dynamometers ; and, having done so—on 
the blackboard—proceeded to show what would happen to the 
dynamometers. Wedo not remember whether all the stations 
were alternating ones, and we are not aware that the mathe- 
matician has yet been able to join up his л stations, but, if 
so, he has no doubt found out what happened to his dynamo- 
meters. 


PHYSICAL CHEMISTRY. 


The Journal of Physical Chemistry, No. 1, Vol. I. of which 
lies before us, the most recent addition to the list of scientific 
journals, is published at Cornell University, is edited by 
Messrs. Wilder D. Bancroft and Joseph E. Trevor, and pur- 
ports to deal with the latest developments of chemical physics. 
It will be well-known to our readers that within the last 20 
years there has grown up a school of chemists with a 
mathematical bent and of mathematically-trained physicists 
possessing more taste for, and knowledge of, chemistry than is 
usual, and who have largely occupied themselves with the 
discussion of such questions as the nature of solution and of 
the mechanism of electrolysis. The disciples of this school 
have shown much originality of idea and great assiduity in 
experiment, while their fecundity of expression is undeniable. 
Therefore it is not surprising that certain members living 
in the United States should have found it necessary to set 
on foot a special journal for the exposition of their views. 
The present publication is the outcome of this imperious im- 
pulse, and the number before us illustrates at once the strength 
and weakness of the typical physico-chemist. 

In the first place, there is an article by Mr. A. E. Taylor on. 
irreversible cells, which displays much experimental acumen | 
and considerable and ungrudging labour. It does not reach 
its conclusion in the instalment now published, and further 
criticism would therefore be premature. 

An article by Mr. F. Wald, of Kladno, in Austria, comes 
next. It is entitled Chemistry and its Laws." The article 
is translated from the German by Mr. J. E. Trevor. We 
have found this lucubration absolutely incomprehensible. The 
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author uses a language and a mode of reasoning peculiar to 
himself. In a third article a set of calculations on the equilibria 
of two non-miscible substances in a common solvent will 
delight the mathematically-disposed statistician. 

Reviews follow, which are well worth reading, on account, 
to a great extent, of their breeziness of expression. Abstracts 
of original Papers in other journals, somewhat fancifully sub- 
divided, complete the number. 

With regard to the general appearance and get up of 
the journal, it may be said that it commits the common crime 
of being put into the hands of its readers, who are presumably 
busy men more concerned with the essence than the acces- 
sories, uncut. In the matter of inverted commas it is curi- 
ously uncertain, the ordinary form being used in some places, 
and a variety, level with the type, which is new to us, being 
employed at other paris. The phonetic spelling favoured by 
some American chemists is adopted; *''sulfate," instead of 
“ sulphate," and chlorid,“ instead of chloride, will serve 
as examples. We consider that if the new venture will avoid 
giving & hearing to mere view-mongers, and will confino itself 
to the collation of original Papers and crisp accurate abstracts 
of dissertations published elsewhere, it will appeal to a certain 
small but increasing audience. Whether room for all that is 
valuable in this brand-new addition to our burden of printed 
matter could not be found in existing periodicals is another 
question. 


— — 


THE TELEPHONE TRUNK LINE SYSTEM IN 
GREAT BRITAIN. 


The following is an abstract of the Discussion on Mr. 
Gavey's Paper, which took place last week at the Institution 
of Electrical Engineers. Speakers who have returned their 
proofs revised are denoted by an asterisk. 


Sir HENRY MANCE (who was in the chair) asked Mr. Gavey to give 
some information as to whether he found the telephone circuits affected 
injuriously by electric tramways. He felt aure that any information on 
this point would be welcome. 

*Mr. GAVEY said that the introductory portion of the Paper dealt with 
the theoretical conditions which would ensure immunity from disturbances 
whether due to electric trams, electric lighting, neighbouring telegraph 
circuits, or any other electric circuits in the immediate neighbourhood, 
To prevent these disturbances it was only necessary to establish metallic 
loope, and if the metallic loops were put up under the conditions laid down 
in the introductory portion of the Paper, he thought it might be assumed 
tbat such telephone circuits would be absolutely free from all external 
disturbances. They had not, up to the present, been able to ensure 
immunity from external disturbauce on single-wire lines. 

*Mr. J. E. KINGSBURY said he was in sympathy with Mr. Sinclair's 
remarks at the previous meetiog when he sail there was so little 
to quarrel with in the Paper. The Paper was on a subject which 
was capable of a great many remarks, but not open to much criticism. 
With regard to the theoretical principles laid down in the Paper, so far 
as he was aware, they had been laid down more thoroughly by Mr. 
Gavey than they ever had been before. Mr. Gavey had mentioned that 
in some cases the twist had been set aside for the cross-system, and he 
would like to ask Mr. Gavey whether the cross-system rendered itself more 
readily amenable to treatment than the twist system, With regard to 
delay resulting from the Government having taken over the trunk lines, 
the argument used by Mr. Gavey was certainly one which had been over- 
looked: at the same time he thought Mr. Gavey must admit that there 
was some advantage in unity of control Throughout the Paper there 
were frequent references to pegs.” Ав many of them understood them 
as "plugs," he would simply ask Mr. Gavey, now that he had adopted 
“ jacks,” to go a little further and talk of plugs also. This question of 
names was not, to his mind, an altogether unimportant one. For example, 
there were tbe ' visual indicators." Mr. Gavey had said that the name 
“ visual indicator was somewhat inappropriate. They had always been in 
the habit of knowing them by the name of visual signala” The differ- 
ence between an indicator and a signal was that an indicator was to 
indicate a call on the line, and the signal was а віро that the line was 
engaged. It was true that iu the Post Office system one signal served for 
the two purposes. He thought the call system referred to as being 
inaugurated by Mr. Preece was undoubtedly a good one, as one must neces- 
sarily take the telephone from its hook before one could listen. It was a great 
advantage, as it automatically signalled. At the same time they must note 
the fact that there were different ways of obtaining that result so far as 
the call went: and the system adopted by the Post Office had not been 
largely used, although as Mr. Preece bad said, most of the disadvantages 
of his (Mr. Preece's), system had only been noticed by those who had not 
used it. From the way in which Mr. Gavey had described the preparation 
of the switchboard material, and the transfer of the trunk lines, some 
people might be led to think that nothing was easicr than to devise a 
system of switchboards, and to arrange the transfer of an important system 
of lines; but only those that could get behind the diagrams, and who 


knew something.of the working, could form any conception of the care, 
attention and hard work that were involved. 

Mr. M. J. P. O'GORMAN wanted to know what had determined the 
relative values of the resistances, and the capacities of the trunk telephone 
lines. It was important in the case of trunk lines to find out some means 
of determining what was the beet value for the copper between any one 
point and another distant point. The Post Office used a lot of copper, aud 
some people thought inexcusably; with the eventual prospect of speaking 
across the Atlantic, these heavy conductors might have their value in the 
future, but the National Telephone Company did not use such large con- 
ductors. Perhaps, however, there was some good reason in both cases for 
the choice made. 

*Mr. C. J. PHILLIPS echoed the sentiments of the previous speakers to 
the effect that Mr. Gavey had left very little for discussion. There was 
one point he would like to mention. The apparatus they saw last week 
showed a very large amount of spare space. There was no necessity for 
crowding, and, consequently, the sigoals were of large size. In their 
large exchanges, space was of the greatest moment to his firm, and 
they here used small lamps for visual indicators. These were very 
largely used now throughout America. They went into the same space as 
an ordinary jack, 20 of them could be got into a strip measuring 
1141р. by Jin. They were lighted by a relay, which was closed upon the 
withdrawal of the plug at the other end of the junction wire. 

Mr. A. A. C. SWINTON made a few suggestions which, he said, really 
dealt more with the business management of the telephone company than 
with electrical matters. If he wished to use a certain trunk line, and 
wished to speak to somebody a long way off, Newcastle for instance, unless 
he sent a telegram beforehand making an appointment with bis friend, he 
was put to very great expense with no advantage. He once wanted to 
speak to a friend at Manchester (a member of the Council of the Institu- 
tion. The gentleman was in his office at the time, but it cost him 15a. 
before he began speaking. He suggested that some arrangement whereby, 
at a small charge of 6d. ог Is. in the case of longer lines, the Post Office 
and the National Telephone Company jointly should take upon themselves 
the making of telephone appointments. At present they had to pay very 
large sums of money while the person was coming to the telephone. | 

.* Major-Gen. WEBBER, whose remarks were read by Mr. Dane Sinclair, 
said the interest in Mr. Gavey's Paper lay chiefly in the de:cription of the 
machinery, which included the physical, mechanical and electrica! means 
of providing intercommunication between telephone exchanges. He had 
listened to the Paper with great interest as a telegraph engineer, and 
realised how much it meant now and in the future; he was pleased 
that the authorities had taken the public into its confidence by describing 
the details of the process. The Paper confirmed what he had always main- 
tained— viz., that the construction and working of the means by which two 
persons could converae at a distance was chiefly an engineering question. 
With Telegraphy the clerks had always been under the control of the com- 
mercial branch of the administration ; but he thought in the case of Tele- 
phony the engineering staff should have the entire control ; to guarantee 
complete success everything should be under the control of the engineer. 
His main contention was that only the subscribers’ circuits, which had 
been constructed with lines and instruments approved by the Post Office 
for long-distance speaking, should have the right to be connected outside 
their local district exchanges! with the trunk lines of the country. 
They should also encourage local enterprises, and the department should 
have the supervision of all the circuits and trunk lines, so as to ensure 
a uniform standard of efficiency. Estimates were then given of the pro- 
bable number of local exchanges and trunk line conversations in England if 
the speaker’s viewa were carried out in their entirety. 

*Prof. AYRTON thought Mr. Gavey had given them a most interesting 
Paper. It was interesting from a variety of reasons. They had heard a 
great deal about these trunk lines that had been and are being constructed, 
and they naturally wanted to know something about the details In the 
old days they had had accounts of various investigations connected with 
the telegraph. Since then other things had come to the front. The 
telegraph was not only not less importaut than it was then, but far more 
important ; and therefore, iustead of having only a few Papers, they 
ought to have а great many more Papers on telegraphic subjects. Now 
they had come to the telephone. Telegraphy and telephony were so 
important that the only thing he was surprised at, aud which they all 
ought to be surprised at, was that they ever had a Paper read to them 
which did not involve telegraphic and telephonic considerations. The part 
of the Paper to which he was going to refer was the introductory part. 
He a:ked Mr. Gavey if he would give a little more information on the 
subject of electrostatic and electromagnetic induction. He had himself 
turned up an old volume of the Institution Journal, and had found a 
great many Papers on disturbances iy telegraphic lines. The subject would 
appear to have been started by a Mr. Wilson, of Chicago, who attempted 
to compensate for electrostatic induction. Mr. Oliver Heaviside had also 
taken the matter up. Just under Fig. 10 Mr. Gavey had given a table 
of resistances and capacities. Mr. Gavey had given the capacity to earth 
and the capacity wire-to-wire, and he did not quite understand the table. 
He should like to know how many wires there were on the post; also 
whether, in measuring the capacity, all the other wires except the ore in 
question were connected together. He would like to know generally what 
was done in making these experiments. In some calculations which he 
published himself in the Journal of the Society of Telegraphic Engineers 
in 1880 he had found that the capacity from wire-to-wire was greater 
than the capacity from wire to earth. In Mr. Gavey's table the wire- 
to-wire capacity was only about one half, whereas it should be con- 
siderably greater than the capacity wire to enrth, according to the 
Society’s Journal of 1880. Mr. Oliver Heaviside, also, taking a case 
of four wires 18in. apart horizontally, and one pair one foot higher 
than the other, had come to the conclusion that the wire-to-wire 
capacity was greater than the capacity to earth. Mr. Gavey said: Ex- 
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periments made between Newport, Cardiff, Swansea and Haverfordwest, 
between ordinary parallel wires, under certain conditions, gave the ratio 
between the currents due to electromagnetic and electrostatic induction 
as 9,096:506 at the battery end, and 9, 096155 at the far end. . . ." 
which made the electromagnetic disturbances much greater than the 
electrostatic, about 30 times as great. He should like to know the 
length of the circuits on which these experiments were actually made. 
There was an interesting thing which calculation showed in connection 
with the electrostatic and electromagnetic disturbances, and that was 
that if they increased the length of the line the electrostatic distur- 
bances increased in relative proportion, whilst the electromagnetic dis- 
turbances might become relatively unimportant as they went on increasing 
theline. Suppose they took two wires of a certain length and sent through 
one of them, A, a definite current, starting and stopping: there would 
be a certain E.M.F. in the second wire due to electromagnetic 
action. If they doubled the length of the lines А and B, there 
would be double the induced E.M.F. and double the resistance in the 
secondary circuit. Taking the question of electrostatic disturbances, 
on the other hand they had in a longer line not only a longer secondary, 
and therefore a larger area for electrostatic induction to act upon, but the 
average E.M.F. would be much greater ; the average potential along the 
primary would be doubled by doubling the length of the line if the primary 
current was to have the former value. It was, therefore, necessary that 
they should know the length of the circuits in which the electromagnetic 
disturbances were thirty times as great as the electrostatic, . Another 
point was the speed of signalling. It was a question that had troubled 
them very much, and very much indeed when they attempted to tackle it 
mathematically if leaks were distributed along the line. They all knew 
that the application of earth faults increased the speed of signalling, and he 
should like to hear from Mr. Gavey or Mr. Sinclair or anyone who had 
opportunities for making experiments, as to the effect on telephone lines of 
distributing earth faults along them. с | 

* Mr. W. H. PREECE, said the question before them was not whether 
the service was well managed, or not, but was it properly done, was it 
done according to doctrines laid down? With regard to the question of 
the influence of leaks, raised by Prof. Ayrton, there was no doubt 
whatever that in working telegraphs the existence of leaks did 
expedite the rate of working. There was only one occasion when 
it did not, and that was when the leaks were to earth through 
absolute faults, in a cable, and that probably arose from the fact that 
at the point where the current escaped to the water, they had currents 
of polarisation set up by the action of electrolysis. They had found that 
in the case of overhead lines, they worked very much quicker in dry 
weather than they did in wet. In dry weather the electrostatic capacity 
was very much increased, but in wet weather there was not the least 
doubt that this electrolytic action produced a dulling effect on the current, 
and the result was that they.did not gain speed in putting in leaks; but. 
when they put in inductive. leaks, they did .obtain. an improved 
rate of working. Не was sorry to say that they had not made any 
direct experiments on the subject up to the present, and his. special 
attention was not called to this until the British Association meeting that 
year, and there a discussion took place directed by Prof. S. Thompson, 
and his attention was called to the fact that leaks between the 
arms of two metallic loops might improve the rate of working ; and he 
hoped, either that session or next, to be in a position to bring before them, 
not alone the question of the effect of leakage, but that far more important 
one, the working of submarine telephone cables. B 

*Mr. GAVEY, in reply, said the Paper was not of a controversial 
character, but simply described, what had been done. Mr. Kingsbury had 
asked what was the longest lengths of parallel wires which were crossed in 
order to do away with induction. Practically speakiog, they had taken 
parallel wires 50 or 40 miles long, and they had eliminated the induction 
by means of crosses, as described. Although they could deal with 40 miles 
of line carrying 5 or 4 circuits in a satisfactory manuer, they could deal 
with 15 or 14 miles carrying 50 or 40 wires much more readily, as obviously, 
if the wires in the longer length exceeded a certain number, the crosses 
became very numerous. The system of twist wires was by far the best 
way of avoiding induction. Mr. O'Gorman had raised the question of the 
gauge of the copper used by the Department. It was explained in the 
Paper that that heavy wire was what might be called the backbone 
system of the country ; and he might as well say at once that it was 
not contemplated to make use of this heavy gauge in every trunk 
extension throughout the country. The gauge of the wire varied 
absolutely as the length of the circuit, and the purposes or the particular 
service to which the cireuit was to be put. "Thus, generally speaking, 
the minimum gauge adopted by the Department was 150lb. per mile, 
not necessarily because the 150lb. wire was the smallest they could work 
satisfactorily, but for physical reasons. In certain parts of the country 
they were subject to very destructive galés and snow storms, and their past 
experience taught them that by using a smaller gauge than 150lb. they 
were exposing their lines to serious danger of interruption. Wire of 501b. 
would work satisfactorily over a certain distance. Probably, the National 
Telephone Company used the smaller gauge to provide a cheaper service to 
the subscriber; but now that the system had been turned into a truly 
national one, they must bear in mind that a subscriber in a certain 
town might not only want to speak into a neighbouring town, but he 
might also want to speak to one 500 or 400 miles away. Probably, if the 
.Company had started with the idea of the lines being worked under 
present conditions, they would have reconsidered the policy of work- 
ing with such very fine wires. Mr. Phillips had pointed out that for 
a local service a very much smaller and compact form of switchboard 
was necessary than that shown at the Institution. He agreed with 
him. But in the board shown there was no need for making it particularly 
small, and, therefore, there was no object in curtailing the space. 
With regard to the use of lamps for signalling purposes, they were all 


very pretiy and very taking ; but if the lamp filament broke, the signal 
ceased, and it niight be some time before the fault was discovered. He 
preferred the system adopted by the Post Office. Mr. Swinton bad sug- 
gested that they should make arrangements of such a character as to 
admit of telephonic appointments. There would be a certain advantage 
to the public ; but at what cost to the revenue ? He waa afraid it meant 
the keeping of the certain number of trunk lines always more òr less idle, 
in order to admit of these appointments being kept. Another thing, 
they must, as a Government Department, observe the principle of 
code-turn; and it was absolutely impossible to retain the trunk lines 
partly idle in order that members of the general public might make 
telephonic appointments, except at a cost that would be prohibitive. 
Major-Gen. Webber had made a number of rather discursive remarks, 
very few of which, he thought, applied to the question of trunk lines 
pure and simple. Most of them referred to the local working, into 
which he had no need to follow the General. The question of the use of 
the telephone for commercial purposes was one that had been raised by 
certain gentlemen in the Press; but it might not generally be known 
that in certain parts of the country, where they had been thoroughly, 
served by telephone trunk lines, the commercial business of the country 
was practically carried on by telephone ; and it might also surprise 
some of the members of the Institution to know that at the present 
time some of the large towns of England were transacting as many. 
as 5,000 conversations per diem by the telephone, most of them 
being on commercial questions. With regard to the control, or want 


of control, of the engineering staff over the commercial staff, that was 


really a matter of opinion, and more largely a matter of the size and 
importance of the Institution which was divided into engineering and com- 
mercial branches. There might be installations where one individual waa 
engineer, manager, clerk, messenger, and everything else combined. As an 


example of the opposite they had the large railways of the country. Nobody 


questioned the management of the railways, and yet the engineer claimed 


no control over thé booking clerk, and he did not think the system worked 
. any the less well because that wasso. Neither did he think the Post Office 


organisation of the telephónes would work unsuccessfully because the 


engineer - in- chief did not control the lady operators. With regard to 
Prof. Ayrton’s remarks, the reducing factor of 0'6 which had been used 


was the result of experiments which were made on two wires, all the others 
being insulated and not to earth. "The other observations referred to were 
made between Cardiff and Swansea. The currents were put on at Newport, 
and traversed the line to Haverfordwest, the object being to prevent trans- 


mission through, the necessarily more or less imperfect earth. The 


observations were made on a neighbouring wires between Cardiff and 
Swansea. The distance from Newport to Cardiff was 12 miles, from Cardiff 
to Swansea about 40 miles, and from Swansea to Haverfordwest approxi- 
mately about 60. With regard to the electromagnetic effect, he was afraid 
he did not quite make himself clear in his Paper. The result would be to 
a great extent independent of the length of the neighbouring wires, for 
the'simple reason given by Prof. Ayrton, that the resistance increased as 
the E.M.F. increased ; but in making vhese experiments he was rather 
concerned with the telegraphic or telephonic effect, and he was observing 
the effect on a reflecting galvanometer of some thousands of ohms resist- 
ance, and naturally in that particular case the increased resistance of the 
line was insignificant, whereas by doubling the length of the line they 
doubled the E. M. F. Looked at from а purely theoretical point of view, 
the statements in the Paper might be misleading ; but, looked at from 
a practical point of view, they were supposed to repeat the effects observed 
on the receiving apparatus at the distant end. | 

Sir HENRY’ MANCE said that to an old telegraph man like himself 
the Paper was particularly interesting aud instructive, and he thought 
that telegraph men would appreciate the skill aud trouble that had been 
displayed in the arrangements of the vast numter of telephone circuits of 
the country. With regard to the question of using leaks, he might say 
that in 1863, in the Persian Gulf, they used leaks in connection with the 
cables there. They found that not only were the signals better, but the 
speed was probably increased as much as 10 and 15 per cent , when work- 
ing with 500 iniles of cables with a leak in the centre. Mr. Preece had 
said that faults might not be satisfactory. He (Sir Henry Mance) 
suggested the use of a recorder, so that the escape of gas from the fault 
might be seen by the violent deflections of the needle. 


THE PREPARATION OF SILICON IN THE ELECTRIC 
FURNACE. * 


BY HENRI MOISSAN. 


In a previous articlet I have stated that silica can be easily 
volatilised in the electric furnace ; usinga current of 1,000 amperes 
at 50 volts, silica vapour is given off freely, and in a few moments 
one is surrounded by filaments of silica which fly up into the air 
and remain a long time in suspension. On examining these filaments 
through the microscope they are found to be formed of very small 
spherules of silica, which, when thrown in water, have a decided 
Brownian motion. If one does not completely volatilise all the 
silica, the under portion of the residue found in the crucible consists 
sometimes of characteristic silicon crystals, such as Senarmont has 
described. This first experiment shows us that at a high temperature 
silica.can be reduced by carbon. Pr Pi 

If a mixture of rock crystal and powdered carbon be placed in a 
carbon cylinder, closed at one end, and if the mixture be heated in 

* From the Annales de Chimie ct de Physique, November, 1896, 

T See The Electrician, November 20, 1896. | 
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the electric furnace, the phenomenon is much more distinct. The 
orifloe of the tube becomes coated with flaky silica ; beneath-are 
very distinct and almost colourless crystals of silicide of carbon, and a 
little lower there is quite a ring of brilliant black crystals, with here 
and there fused globules.* These black crystals are only acted on 
by a mixture of nitric and hydrofluoric acids, they take fire in 
fluorine and burn energetically, producing fluoride of silicon. Some 
resemble distinctly the crystals obtained by solution in molten 
zinc. They are always mixed with silicide of carbon. but the 
crystalline dust found in the tube contained from 28 to 30 per cent. 
of orystallised silicon. This experiment, which I have repeated 
several times, establishes the fact that, under the action of the 
electric aro, silica is reduced to silicon by carbon. When the tem- 
perature is not too high, part of the silicon escapes the action of the 
carbon and is found in the form of crystals or fused globules. By 
cooling the silicon vapour as it is produced this process could be 
applied to the preparation of silicon. | 


———— — — 


DIRECT-COUPLED GENERATORS AT BRADFORD 
ELECTRIC SUPPLY STATION. | 


Messrs. Siemens Bros. and Co., have lately su 


. ре two 500-kilo- 
watt continuous-current dynamos to the B-adford Electricity Works; 
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six field-msgaets arranged equidigtant inside a heavy forged iron 
ring, which forma the common yoke, and ia 8ft. in diameter over all. 
The 5 are rather more than 2ft. across, and the wire is wound 
on a wooden frame. All six magnet-coils are connected in series, and 
have a total resistance of 41 ohms; they: are connected in shunt 
to the armature with an intercalated regulating switch and resist - 
anoe. The whole ring of magnets weighy 11 tons, bringing up the 
weight of the whole dynamos, inclusive of bedplate, to rather over 
21tons. Advantage was taken of there being two similar machines 


to test'tliem by the Hopkinson method, when the following 
efficiencies were measured :— . : 


At quarter load........................... 901 per cent 
At half load .............................. 9449 „ 
At full loadeee·(E(ͥ(B . . 95) „ 


ELECTRIC LIGHTING AND TRACTION NOTICES. 


In accordance with our usual custom, we give below a com- 
plete list of the new electric lighting and traction enterprises 
advertised in the London Gazette. This year there are 59 
electric traction notices plus 2 applications for Orders under 
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500-kilowatt Direct-Coupled Willans-Siemens Generator at Bradford Klectrie Supply Station. 


.and as, in this instance, they have departed from their usual 
i as the machines are multipolar, a short 


the Light Railways Act (1896). The 61 electric light notices 


description of the latter may be of interest. The two dynamos are 
exactly similar, and one of them is shown in the accompanying 
illustration. They are coupled directly to Willans engines, the 
output of each set being 750 amperes, at 500 volts, and the speed 
300 revolutions per minute. The armature isa Siemens’ drum, 
with stranded bar conductors ; in this instance the diameter is 
nearly twice the length of the pole-pieces. The commutator has 
211 segments, and there are two sets of brushes placed at 60deg. 
angular distance apart, each set consisting of three brushes. The 
armature resistance from brush to brush is less than % th of an 
ohm ; the weight of the complete armature is 64 tons. There are 


* Some of tbese globules of silicon enclose small crystals of silicide of 
carbon, which are quite transparent and have a beautiful yellow celour. 


They resemble those I have obtained in the blast furnace by the action of 


_ carbon on molten silicon, ' 
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are divided as follows :—Seven metropolitan (5 by companies 
and 2 by local authorities), 54 provincial (42 by local autho- 
rities, 10 by companies or private individuals, and 2 by gas 


companies). The figures for the last six years as follows :— 

, 1891. 1892. 1893. 1891 1895. 1896. 
Lighting ...... 84. 20 .. 32 32 41 61 
Traction .. 19 15 17 . 15 57 61 


Apart from the somewhat unexpectedly large number оѓ 
new electric lighting ventures, and the encouraging total of 
61 electric traction notices (24 more than last year), it is 
worthy: of note that numerous comparatively small country 
parishes are contemplating the adoption of the electric light, 


and that two gas companies are seeking powers to supply 
electrical enorgy. Perhaps even more important than the big 
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total is the greatly-increased probability that a large majority 
of the schemes advertised will speedily mature. 
Electric Lighting Notices, 
THE METROPOLIS. 


District Name of Applicants. 
Fulham . . Vestry. 
Parishes of Chariton, Kid. Blackheath and Greenwich District Electric 
brooke, Lee& Lewisham | Light Company, 


St. George -in - the- East, 
St. Matthew (Bethnal 
Green), Mile End Old 
Town, Limehouse, Pop- 
lar, Holborn, Liberty | County of; London and Brush Provincial 
of Charterhouse, St. Electric Lighting Company. 
Leonard's (Shoreditch), 
Bermondsey, Rother- 
hithe, St. Mary (New- 
ington), Fulham 


St. Mary (Newington) ... Vestry. 

Westminster London Electric Supply Corporation. 
THE PROVINCES. 

Ambleside .................. Urban District Council. 

Barking .............. . Urban District Council. 

Ballymena (Ireland) ..... . Town Commissioners. 

Banger!!! Corporation. 

Berni! Earl De la Warr and Robert Kersey. 

Bexhilll!l! Urban District Council. 

Brighouse e Corporation. 

Bury St. Ediaund's ...... Corporation. 

Darwen ..................... Corporation. 

Denton .................... Urban District Council. 

DOoERIBE оаа Urban District Council. 

Droylsden .................. Urban District Council. 

Dudes Corporation. 

Dundalk ..................... Town Commissioners, 

Ерзош........................ Urban District Council. 

Farnworth .................. Urban District Council. 

Galway _..................... Galway Electric Company (Limited). 

Garsten Urban District Council. 

Hoylake and West Kirby Urban District Council. 

Ipswich ..................... Corporation. 

Кеага]еу..................... Urban District Council. 

Leatherhead ............... Leatherhead Electric Lighting and Power Co. 

Ff; svi Chius eet Corporation. 

Levenshulme ............... Urban District Council, 

Einen Corporation. 

Llandrindod Wells. ...... Llandrindod Wells Electric Light and Power Co. 

M pacati betur MARS ee Council. [Extension of 1890 

Morley...... ... asd eene Corporation. 

Moss Side .................. Urban Digtrict Council. 

Newmarket ............... Urban Distfict Council. 


Northwich and District Northwich Electric Supply Company. 


Pembroke .................. Mr. J. C. Howell. 

Poole and Branksome ... Bournemouth and District Electric Supply Co. 
Prescot оао е нин British Insulated Wire Company. 
Ramsbottom ............... Urban District Council. 

Redditeli.s ән Urban District Council. 

Reigate .................... Corporation. | | | 
Rottingdean & Ovingdean Rottingdean Electric Lighting and Power Co. 
Southampton Corporation. [Extension of area.] 

Stretford ................... Urban District Council. 

Swadlincotes ............... Urban District Council. 

VOD bY esse ee b Mr. J. C. Howell. 

l'onbridge .................. Urban District Council. 


Wallasey ....... 


P ee Urban District: Council. 
Walton-on-Thames ...... 


Walton-on-Thames Electric Lighting and Power 


Company. 
Watford .................... Urban District Council. 
Wilmslow .................. Urban District Council. 
Wimbledon Urban District Council. 
Withington Urban District Council. 
Wrexham mn Corporation. 
Vennes . Urban District Council. 


The Manchester Corporation seek powers to supply neighbouring Local 
Authorities with electric current. The Tuxford and District Gas Company 
are promoting a Bill tu enable them to apply for a Provisional Electric 
Lighting Order or Licence, and the Weymouth Consumers’ Gas Company 
also seek powers to enable them to generate and sell electric current. 


Electric Traction Notices. 
THE METROPOLIS. 


Powers Sought, 
To extend and amend 1891 Act. 


Name of Applicants. 
*Central London Rail. 
way Company 
"Charing Cross, Euston & To revive powers and to extend time. 
Hampstead Railway Co. 
City and West End To incorporate company, 


to construct railwa 
Railway Company : 


from Hammersmith to Cannon-street, and to 
employ electric traction. 


* Bills, 


ope. 
.*Dublin, Wicklow, and 


Name of Applicants, Powers Sought. 

*Great Northern and City For extension of time and the adoption of 
Railway Company steam as additional motive power. [At 
present the Company are confined to electric 
traction. ] 

To incorporate Company, construct railway, 
and employ electric traction. 

To abandon undertaking and to wind-up Com- 


pan у. 


To construct underground railway (under exist- 
ing line) from St. Mary Abbotts, Kensington, 
to Cannon-street, and to use electric traction. 

To construct tramways and to employ elec- 
trical or other system of traction. 

To construct railway from Praed-street, Pad- 
dington, to Willesden, and to employ elec- 
tricity or steam as motive power. 

To incorporate company, to construct railway 
from Whitechapel to Bow, and to use elec- 
tricity or steam as motive power. 


THE PROVINCES. 


To work and lease tramways, construct new lines, 
and use electricity or other motive power. 
To work tramways, and to introduce electrical 

or other system of mechanical traction. 
To construct tramways and to employ elec- 
tricity or other motive power. 


*Brompton and Piccadilly 
Circus Railway Co. 
“London, Walthamstow, 
and Epping Forest 
Railway Company 
*Metropolitan District 
Railway Company 


* North Metropolitan 
Tramways Company 
West Suburban Rail- 


way Company 


*Whitechapel and Bow 
Railway Company 


*Bradford Corporation 
*Birkenhead Corporation 


+Blackpool Corporation 


*Bolton Corporation To construct and work tramways, and to obtain 
additional powers as to the supply of elec- 
trical energy. 

Bray To construct tramways, and to use electric 
traction. 

Bristol Tramways and To construct tramways and to use electric 

Carriage Company traction. 

+Cardiff Penarth Tram- To construct tramways and to use electrical or 

ways Company mechanical traction. 


Cardiff Tramways Co. 
Carlisle Tramways Com- 


To construct tram ways and to use electric traction 
To incorporate Company, construct tramways, 


pany and employ electricity or other motive power. 
+Cheltenham To construct a light railway from Midland 
railway station, Cheltenbam, to Winchcombe, 
and to use electricity or other motive power. 
(Thomas Nevins). 
*City of Birmingham To construct tramways and use electric trac- 
Tramways Compauy tion. 
City of York Tramways To use electrical or mechanical traction other 
Company than steam. 


TClacton-on-Sea Pier Co. 


Cork Electric Tram- 
ways Co. (Limited) 
*Coventry 


To construct tramway on pier, and to use elec- 
tric traction. 

To construct tramways, and to use electric 
traction. 

To construct tramways, to use electric traction, 
and to acquire the undertaking of the Coventry 
Electric Tramways Co. (New General Trac- 
tion Company). 

To construct tramway from Sutton (Dublin) to 
Howth Station, and to employ electric trac- 
tion on same, and on existing Dublin-Howth 
railway. (Great Northern Railway Company 
of Ireland). 

To construct tramways, and to uae electrical or 
mechanical traction. 

To use electric traction on the Dublin-Kings- 
town Railway. 

To acquire undertakings of Dudley and Stour- 
bridge, Dudley and Wolverhampton, and 
Wolverhampton Tramways Companies, con- 
struct tramways in the Counties of Stafford, 
Worcester, and Warwick, and employ electric 
traction. (British ElectricTraction Company). 

To construct tramways and to use electric 
traction. 

To construct tramways, to use electric traction, 
and to acquire the undertaking authorised by 
the Yarmouth and Gorleston Order (1883). 

To construct tramways and to use electrical or 
mechanical traction. 

To incorporate Company, construct tramways, 


TDublin-Howth 


"Dublin United Tram- 
way Com 


Wexford Hailway Co. 
*Dudley, Stourbridge 
and Wolverhampton 


Great Grimsby Street 
Tramways Company 
Great Yarmouth and 
District Tramways Co. 


Halifax Corporation 
Hastings & St. Leonards 


Tramways Company and employ electricity or other motive power. 
t+tHuddersfield Corpora- To work tramways, and to use electrical or 
tion mechanical traction. i 
*Leeds Corporation To construct tramways and to use electric 
traction. 
Leicester Corporation To work tramways by electrical or mechanical 
| traction. 


Liverpool Corporation Tv acquire and to work or lease tramways, and 
to employ electrical or mechanical traction. 
TLiverpool United Tram- To employ electric traction 

ways and Omnibus Co. 
Manchester Carriage and 


Tramways Company 


To construct tram ways, to employ electric trac- 
tion, and to supply electric current fer public 
and private purposes. | 


* Bills. f Provisional Orders. 
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Name of Applicants. 
+Manchester Corporation 


*Mersey Railway Com- 


ny 
jMiddlesborough, Stock- 
ton - оп - Tees, and 
Thornaby 
{Midlothian Light Rail- 
ways Company, 


* Morecambe Urban Dis- 
trict Council 

+Moss Side Urban Dis- 
trict Council 

*Neath Corporation 


*Newport Corporation 
* Norwich 
* Nottingham Corporation 


*Rathmines and Rathgar 
Town Commissioners 
tReading 


Salford Corporation 
*Sheffield Corporation 


„Southampton Corpora- 
tion 
*Swansea Corporation 


Swansea Improvements 
and Tramways Co. 

tWalton-on-Naze Pier 
Company 

“Weston -super- Mare 
Tramways Company 

tWithington Urban Dis- 
trict Council 

+Worcester Corporation 


f Yarmouth апа Gorleston 
Tramways Cmpany 


Powers Sought. И 

To acquire and work or lease tramways, to con- 
struct new lines, and to use electric traction. 

To construct railways and to employ electrical 
or mechanical traction. 

To construct tramways, and to employ electrical 
or mechanical traction. (Imperial Tramways 
Company). 

To construct light railways in the parishea of 
Corstorphine, Liberton and Colinton (Mid- 
lothian), and to use electricity or other 
motive power. 

To construct tramways and to use electric 
traction. 

To construct tramways and employ electric or 
mechanical traction. 

To purchase tramways, construct new lines, and 
to use electricity or other motive power. 

To work, lease and construct tramways, and to 
employ electrical or mechanical traction. 

To construct. tramways and to use electric 
traction. (New General Traction Company). 

To work tramways by electrical or mechanical 
traction. 

To construct tramways, and to use electrical or 
mechanical traction. 

To construct tramways, and to use electricity 
or other motive power. (Imperial Tramways 
Company). 

Toconstruct tramwaysand to use electric traction 

To work, lease and construct tramways, and to 
employ electrical or mechanical traction. 

To purchase and work tramways, and to use 
electric traction. 

To purchase tramways, construct additional 
lines, and use electric traction. 

To introduce electrical or mechanical traction. 


To construct tramway on pier, and to use elec- 
tric tractrion. 

To incorporate Company, construct tramways, 
and employ electricity or other motive power. 

To construct tramways, and employ electric or 
mechanical traction. 

To construct tramways and to use electric 
traction. | 

To construct new tramways and to employ 
electrical or mechanical, traction. 


CORRESPONDENCE, 


— — 


X-RAY MYTHS. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sm: While agreeing generally with the letter of Prof. S. P. 


Thompson, on page 161 of your last issue, and disbelieving 
in the phenomenon asserted by Lafay, I would extract from 
among his other “myths” the access of conductivity of 
solid insulators, such as paraffin. This result was obtained 
in my laboratory, under good conditions, very soon after its 
announcement by Prof. J. J. Thomson. I do not absolutely 
vouch for any particular interpretation of the experiment; but 
certainly, when one terminal of a battery is completely 
embedded in solid paraffin and surrounded by the other 
terminal, leakage takes place during exposure to X-rays.— 
Yours, &e., OLIVER J. Loner. 


THE BRITISH MOTOR SYNDICATE (LIMITED). 
| TO THE EDITOR OF THE ELECTRICIAN. 


Sm: As statements relating to the British Motor Syndicate 
(Limited) have appeared in numerous papers which are mis- 
leading to the public, and may be of injury to me if the 
readiest inference from them is not contradicted, I beg you 
will allow me to say that the reference to my name, coupled 
with the //ngineer, was without my knowledge or authority. 
The owners of the patents which were bought from me for the 
British Motor Syndicate (Limited), or the Great Horseless 
Carriage Company (Limited), are, of course, free to publish 
the fact of their ownership; but the publication should be in 
a form unobjectionable to the patentee. The. purchase above 
referred to having been settled, as far as I am concerned I 


чы oii, Sa —— -— а - 


* pills. T Provisional Orders. 
+ Orders under the Light Railways Act (1896). 


193 


have no interest in the Syndicate or any other motor vehicle 
company beyond that of any engineer who takes particular 
interest in the subject of motor vehicles of &ll kinds and in 
the imventions concerning them. With regard to the refer- 
ence to my editorial connection with the Engineer, which has 
been made the subject of notices by advertisement, I would 
like to be allowed to state that my final resignation took 
place in July in consequence of pressure of private practice, 
and therefore had no reference, as might be implied from 
the words used in the notices, to the British Motor Syndi- 
cate.— Yours, &c., W. Worsy Beaumont. 


Outer Temple, London, W.C., Dec. 2, 1896. 


SENSATIONAL SCIENCE. 
TO THE EDITOR OF THB ELECTRICIAN. 


Sm: I beg that you will publish the enclosed letter which 
appeared in the Daily Chronicle of November 28th. My letter 
refers to a notice of an article appearing in the current 
number of Pearson’s Magazine. | 

The interview which the writer of the article in the maga- 
zine had with me was printed within inverted commas. But 
there are other portions which are very inaccurate and mis- 
leading. In the proof submitted to me these latter were 
cancelled out, but no notice was taken of my corrections, and 
very sensational things have been added, though I was assured 
such things would be excluded.—Yours, &c., J.C. Boss. 


Dec. 2, 1896. 
{ Copy. ] 

Sm: I am sorry to see in to-day's issue of the Daily Chronicle an 
account of my work in connection with Hertzian vibrations, which is mis- 
leading. The transparency of the so-called opaque substances to these 
waves has been known among scientific men, though it did not appeal to 
the popular imagination, as no one could see his bones with these rays. 
Some of the greatest English scientific men, notably Profs, Fi d and 
Lodge, have been working with these waves, and the latter exhibited at 
the Royal Institution the possibility of these waves acting on a distant 
receiver. It was Prof. Lodge's magnificent work in this field that interested 
me in the subject, and my indebtedness to him is very great. The little I 
have been able to do is in connection with the determination of the indices of 
refraction of opaque substances, polarisation of the electric ray, and the 
determination of its wave length—subjects which are not of much popular 
interest.—Yours faithfully J. C. Boss. 

November 27th. 


THE CAPITAL EXPENDITURE OF ELECTRIC 
LIGHTING COMPANIES. 


TO THE EDITOR OF THE ELEOTRICIAN. 


Sm: The tramway arbitration now being heard before Sir 
Frederic Bramwell is a subject of the greatest interest and 
importance to all electrie lighting companies, as it practically 
fixes the basis upon which local authorities will be able to pur- 
chase the undertakings at the expiration of the statutory 
period, the terms of purchase of tramweys and electrical 
lighting companies being almost identical. 

It is only within the last three years that the terms of pur- 
chase have been definitely laid down by the Court of Appeal 
and the House of Lords as follows :—The purchase price is to 
be what it would cost to establish the tramways supposing 
they did not now exist, including the cost of Parliamentary 
powers and the outgoings that are necessary in tramways of 
this description, making a deduction for depreciation at the 
time of purchase. 

This may be taken to be, in general terms, the basis upon 
which electric lighting companies may be bought up; and we 
have now a clear and decided judgment upon which to act— 
and the ‘‘ purchase at scrap-iron prices" argument is finally 
disposed of. 

An ordinary industrial undertaking has no reserved right 
to purchase, and the line between capita] and revenue has not 
always been clearly defined by auditors and managers, as it 
was not of such vital importance one way or the other, as the 
shareholder possessed his rights either in dividends or capital, 
which fo one could take from him; and this principle will 
also nów apply to electric lighting by local authorities, to 
whom these following remarks do not apply with any par- 
ticular force, as they cannot be bought up. 
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Electric lighting companies are, however, on an entirely 
different and novel footing, and the importance of charging 
everything to capital which can justly be so charged is 
obvious; for whatever you charge to revenue which ought to 
be ed to capital is, strictly speaking, a present to the 
m b ority, and cannot be recovered at the final valuation 

capital. 

There are many points which, in my opinion, ought now 
to be settled by electric light companies and the Board of 
Trade. For instance, many companies have highly efficient 
managers and engineers who are engaged, in addition to their 
ordinary duties, in designing and erecting new plant and 
machinery, and a moiety of their salaries ought to be allowed 
to capital; but the Board of Trade wish this all to be charged 
to revenue, as it comes under the head of Management; 
but, st the same time, they readily allow commission to be 
charged to capital in the case of an outside engineer advising 
less competent officials on lower remuneration. Take a sum 
of only £250 per annum : this does not alone amount to much ; 
yet at the end of 42 years this will represent £10,500. lost 
capital, and a corresponding gift to the local authority. 
It will thus be evident that in the case of an ordinary 
undertaking, or work carried out by a local authority, which 
eannot be bought up, this sum of £10,500 will not affect them 
to any degree: they have simply saved this amount of capital 
expenditure at the expense of revenue ; but in the case of the 
electric light companies it is dead loss. 

À perusal of the evidence given will, I think, convince most 
electric light companies of the danger of writing off for 
capital depreciation ; the more you write down, the more you 
play into the hands of the purchasing authority. Capital 
depreciation entirely depends the state of the works at 
the end of the period, and there will probably be an increased 
value for freehold land. Apologising for troubling you at such 
length,— Yours, &c., | B. F. 

Ealing, November 27th. 


THE SUBMARINE TELEGRAPH MEMORIAL... 
TO THE EDITOR OF THE ELECTRICIAN. | 


Sin: In his letter of last week, after quoting from various 
newspapers, Mr. J. W. Wilkins says: Мг. Bright will, 
doubtless, see by all this that there.was abundant room for 
someone to put ш a good word for the capitalist." I should, 
however, be better able to do so if it had been, in the first 
instance, proposed by anyone to establish a memorial to 
submarine. telegraphy associated with the names of technical 
workers to the exclusion of capitalists and financiers; but 
this, so far as I know, is not the case. I would ask, who are the 
“unthankful ones to whom Mr. Wilkins alludes, and “ those 
who now seem disposed to thrust aside the hand of fortune? 
Again, who has been so “ manifestly unjust (sic) as to speak 
of the late Mr. Cyrus Field as a capitalist, instead of as. one 
who, in his enthusiasm to accomplish a grand object, risked 
every penny of a very modest fortune"? i.e., a very modest 
fortune. in: Mr. Wilkins’ estimate. However, perhaps the 
offender (whoever. he may be) will be pardoned in the face of 
Mr. Field's own banquet description of the Atlantic cable 
undertaking, quoted by Mr. Wilkins but a few lines above, 
as“ the unsurpassed enterprise of the capitalist.” 

One paragraph of Mr. Wilkins’ letter sounds so mysterious 
that Iam led to. inquire what it is all about. It runs thus: 
„The real history (italics not mine) of the inception of sub- 
marine telegraphy has yet to be written. It can never be 
attempted, however, until it shall be no longer possible for the 
author to meet any of the actors and participators in it over 
the green cloth of a board-room table, or risk having any of 
them as his vis-d-vis at a celebration or a banquet. A compi- 
lation of items of events which occurred in the carrying out 
of this wonderful enterprise may, even now, be possible, but 
not a history—for many years to come.“ 


By the way, in another part of his letter, Mr. Wilkins | 


says: ''I have good reason to know that the late Mr. Thomas 
Drassey really did advance, one of the larger sums I mentioned 
in my letter." The sum was £60,000, instead of £10,000. 
Lord Brassey could throw some light on the subject, or his 


son, the Hon. T. A. Brassey, in London. Is it possible, 
however, that Mr. Wilkins is unaware that the original docu- 
ments, with signatures and amounts, are in existence ? 

In quoting from these in my former letter, I accidentally 
omitted the name of Henry Bewley amongst the ten who 
signed on for £10,000. Amongst the lesser amounts were four 
for £5,000. These came from Thomas Bolton and Sons, 
James Horsfall, a friend of Mr. Daniel Gooch, M.P., and 
John and Edwin Wright. Then there was one of £2,500 from 
John Wilkes and Sons; three of £2,000, standing in the 
names of C. M. Lampson, J. Morrison, and Ebenezer Pike ; 
and two of £1,000, coming from Edward Cropper and Joseph 
Robinson. 

Mr. Wilkins and myself (as well as everybody else, pre- 
sumably) are so much in agreement in our appreciation of the 
part played by the financiers and capitalists in these early 
enterprises that I cannot see the precise object of his letter.— 
Yours, &c., CnaBLEks Bricut. 


December Ist. 


POLICE INTELLIGENCE, 


— — MÀ 
At Thames (London) Police Court a number of charges of obtaining 


money by false pretences were brought against a man named Samuel Fynn, 


who was arrested on a warrant. Mr. Frayliog (for the Public l'rosecutor) 
said that the prisoner was charged with obtaining sums varying from £15 
to £40 by false pretences. He started the frauds as far back as 1895, when 
he described bimself as an electrical engineer, and used to advertise exten- 
sively for apprentices to learn that trade on payment of a premium. The 
advertisements attracted the aftenticn of various people, in most cases 
superior mechanics, who approached him with a view to having their sons 
apprenticed. Prisoner represented that he had plenty of work, and carried 
on a good business, and said if the boys were articled to bim for three years 
he would turn ;them out as first-class men. He would not only teach 
them electrical engineering, but as he manufactured everything on the pre- 
mises, boys would get an insight into the trade they would not obtain elsc- 
where. Each apprentice when he went in found other boys there. They 
were taught nothing, as practically no electrical work was done, and they 
were put to the most menial occupations, such as cleaning the shop win- 
dows and filing pieces of iron. It was evident prisoner obtained this money 
to help bim along. Edward Dudley Schmidt, one of the “apprentices "' 
examined, said that when he entered on his apprenticesbip there were twu 
lathes and three vices only on the premises, and a few tools, but not 
enough. There was a dynamo there, but no engine to work it. Besides 
filing a few tools, he bad put up three electric bells and overhauled oue 
telephone. Three months after he was there he complained of not having 
enough work. Further evidence was given to like effect, and the case was 
adjourned. 


LEGAL INTELLIGENCE. 


Verity (Limited) v. Webster. mE 


At Westminster (London) County Court on Tuesday Messrs. Verity 
(Limited) sought to enforce payment of a judgment debt in respect of 
electrical appliances supplied to the defendant's order. Plaintiffs’ represen- 
tative said he considered the defendant was well able to pay, as he was in 
a good way of business at the time the goods were supplied. Defendant 
appeared, and said he had failed in business and lost everything. He had 
a wife and large family to support, and was only earning about 188. а week. 

The Judge said if people chose to indulge in luxuries such as electric 
light supplies dealing, they must pay their debts ; but, in order to give 
the defendant а chance, he would make a new order of бе, a month. 


Hearson v. London Health Electrical Institute (Limited). ' 


Mr. Justice Vaughan Williams on Wednesday heard the petition of 
R. O. Hearson (Limited) for an order for compulsory winding up of the 
London Health Electrical Institute (Limited). А 

Mr. BUTCHER, M. P., for the respondents, opposed the petition, and 
said that since the case was last before the Court affidavits had been filed 
giving the information for which his Lordship had asked. The Company 
was formed in 1892 to take over a business which was doing well. Mr. 
Hearson had since the formation of the Company been paid £1,500 for 
work done for the Company, so it was apparent that the Company when 
it was formed was carrying on а substantial business and paying 
large sums to the petitioners and others for advertising, printing, &c. 
The position was that at the present moment there were no aesets on which 
а winding-up could operate AE . 

Mr. WAGHORNE, on belalf of the petitioners, said that at the time of 
the formation of the Company it undoubtedly had an extremely large and 
substantial business; but it was apparent that at some time or another the 
business would become ivsolvent, as indeed it was at the present time. Pro- 
ceedings were at that time being taken against a business for the sale uf 
electrical belts, and the method of manufacture and thé uselessness of 
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those belts was very freely brought before the Court at the time of the 
formation of this Company. 

His LORDSHIP: The business is now, in 1896, ineolvent, but it was 
not in 1892 mtly there was a good business to take over. 

Mr. WAGHORNE : The facts certainly are that the business is insolvent 
now, and that we have not been able to DOMI paren of our bill since 
1893, when it was due. The Company required no capital, as the greater 
part of the expenses was the issuing of advertisements, and these were paid 
fer month by month. І 

Ніз LORDSHIP (to Mr. Butcher): You say that the receipts of the 
business during the year 1892 amounted to £22,646, but you do not tell 
me whether there had been any receipts whatever since. You proposed to 
jasue & prospectus to invite the public to come in and take shares in this 
^ electrical" company, and then certain proceedings were taken against 
another electrical company, which alarmed these people, and they 
determined not to go to the public at all. Do you say that the Company, 
after the formation, carried on any business ? 

Mr. BUTCHER: I have got a balance-sheet. 

His LORDSHIP replied that that was enough for him. The Company 
was admittedly insolvent. 

After hearing further arguments, his LORDSHIP held that no prima 
facie case had been шале out, and dismissed the petition with coats. 


Oetzmann and Co. v. Dublin Corporation. 


On Wednesdsy the summons brought by Messrs. Oetzmann and Со. 
against the Dubiin Corporation for failing to supply electric light to their 
premises, 61, Grafton-street, Dublin, again came on for hearing in the 
Southern Police Court. es | 

Mr. J. M. Day appeared for the plaintiffs, and Mr. Macinerney, Q.C., 
and Mr. P. White for the Corporation. 

Mr. DAY said that since the case was adjourned a week ago, the only 
object his clients had in bringing the summons, the procuring of an electric 
light supply, bad been attained. That being the case all that was wanted 
he proposed not to procsed with the case unless the Corporation applied for 
costa, which, under the circumstances, would be a most singular proceeding. 

Mr. MACINERNEY, said that when the case was before the. Court 
previously he stated that the electric light would be supplied in the ordi- 
nary course, and that had since been done. He asked that the sunimons 
be beard on its merits. 

The MAGISTRATE said he was asked to non-suit. 

Mr. MACINERNEY pointed out that the plaintiffs had no case for a 
penalty, and he therefore asked that the summons should be dismissed in 
the ordinary way, and that costs should be awarded to the Corporation, 
who had been most unfairly and improperly put to expense. 

The MAGISTRATE said the plaintiffs complaint was that the Corpora- 
tion did not supply them with electric current, and they submitted that ; 
therefore the Corporation were liable to penalties not exceeding 40е. a day 
fot the period intervening between January 1, 1896, and the issuing of the 
summons. They relied on the 24th section of the Dublin Electric Lighting 
Provisional Order, which was confirmed by statute on June.27, 1892. The 
first steps towards establishing liability to such a penalty was for the 
plaintiffs to show that a requisition for a supply of electric energy under 
this Order was served on the Corporation. The 22nd Section showed that that 
requisition should contain a specification of the premises in respect of which 
the supply was required ; the maximum power required ; and the day— 
not being an earlier day than a reasonable time after the date of service 
of auch notice—upon which such supply was required to commence. It 
was conceded by the plaintiffs that no notice was served containing these 
three requisites. But plaintiffs submitted that, notwithstanding, the 
Corporation, by the negotiations and correspondenca which bad taken place 
between the parties between January 1, 1895, down to the present month, 
were estopped from relying on this defect. In administering this penal 
statute there was no estoppel enabling him (the magistrate) to dispense with 
the requirements of the Provisional Order for establishing a liability to the 
penalties ; and, therefore, as the notice required under the Provisional 
Order was not served before the prosecution was commenced, he must dis- 
miss the summons, but he should do so without awarding costs to the 
defendants. І | | | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New e 
Price Lists, and si matter should be sent early in the 1 

^"SPBOIAL NOTIOH—The 1896 (fourteenth annual) edition of 

"THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND. 

BOOK is NOW READY. The published price of the Directory and Hand- 

book із 7s. 6d., post free 8s. 3d. ; abroad 9s. | 
The New Edition for 1897 is in active preparation, and circulars and 

fall information have already been forwarded to the Colonies, India, 

Asia, Africa, and North and South America. British and Continental 

circulars and particulars will shortly be forwarded. The Subscription 

price remains 5s., postage 9d.; abroad, 6s. 6d. post free. After publi- 
са 


tion, 7s. 6d., by post 8s. 34., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offces, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— un 
«Мотуев POWER AND GRARING FOR ELECTRICAL MacHINERY."— Dy 
E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 128. Gd. 
post free; abroad, 13s. 6d. 
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«Тнв ALTERNATE CURRENT TRANSFOR "Vol, L—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S. The New Edition is now ready. ice 
12s, 6d., post free. Vol. IL, price 12s. 6d. post frée, is also ready. 
‘t SUBMARINE CaBLE-LAYING AND Reparratnc.”—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 
LABoRBATORY Nores anD Forms.—With the above title, we have read 
к= oM Шш 5 ето ín Hlectroal 
classes. ese have been pre . J. Fleming 
and will be Eni ub Qul mere D Те Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistante, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or Зе. 6d. 
seta of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained pros De. 6d. nett. 
Elementary and T wen 
handy portfolio, price 1 
nett ( now rady). 


* DRUM ARMATURES AND COMMUTATORS.”—By Mr. F. Marten Weymouth. 
is also ready ; price 7s. 6d. (abroad 8s.). Prospectus on application. 

* ELaoTRIo LAMPS AND Exsoreio Ілонтіхо,” by Prof. J. A. Fl р 
and full of original illustrations, designs, initials, Ke. Price Ta. 6d. 
an tio initi rice 78. 
Dos. Preps polioa ОО ке 

„ ELEOTRIOAL ENGINEERING FORMULA,” a pocket-book by Messra. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 7s. 
(abroad 8s.) A large paper edition with wide margins can be supplied, 
price 12s, 6d., post free 138. (abroad 13e. 6d.). Prospectus on application. 

* ARMATURE WINDINGS or ExLecrrio MACH. - By H.. F. Parshall. 
and Н. M. Hobart. This. work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric panies of America, and is intended to serve аз а 
working treatise on d o design. Large ito, 370 pages, 140 full-page 
Ulustrations and 65 full-page tables, 30s., post free. | 

«Тнв Wonk or Hests.”—By Dr. О. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. ' 

„TEU Авт OP ELECTROLYTIO SEPARATION OF Murats,”—A second igsce 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. | 
ptt NOANDESOENT P AND ITs MANUFACTURE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 78. 6d. (abroad 8s.) 
Prospectus on application. 

„ ELEoTRO-CHEMISTBY.”—By Dr. G. Gore. Third Edition now ready. 
Price 28., post free. | 


Scuemes Invirgp.—The Urban District Council of Colwyn Bay 
and Colwyn invite plans, partieulats, and estimates for an electric 
lighting scheme for their district, and offer premiums of £30 and 
£20 for the two best schemes. Competitors must also take in 
consideration the advisability of combining refuse destructor works 
with electric lighting. Further information can be obtained on 
personal application to the Council’s Surveyor, Mr. Wm. Jones, 
A. M. I. C. E., and all schemes must be sent in to the Clerk to the 
Council (Mr. James Porter, solicitor), Municipal Buildings, Colwyn 
Bay, by Jan. 12. Our advertisement columns contain some addi- 
tional particulars. | | | | 

TENDERS INviTED.—The Visiting Committee of the West Riding 
Asylum, Wakefield, invite tenders for the maintenance and renewal 
of the electrical recording station bells and telephone. 
Particulars from Clerk of Works at Asylum, and tenders to the 
County Survoyor, Wakefield, by 14th inst. ы. 

` —— Tenders are required for an electric light iustallation at 
Messrs. John Lever and Co.’s premises at Denton, Manchester... 
— The Municipal authorities of Astorga invite tenders 
for the concession for the electric lighting of the town for 20 Гоа 
Tenders ќо the Secretariat del Ayuntamiento de Astorga (Leon), 
Spain, by 10th inst. | 

———— Tenders are invited by the Spanish Post and Telegraph 
authorities for the supply of 20 tons of bronze telegraph wire. 
Tenders to the Direccion General de Correos y Telegrafos, 10, Calle 
de Carretas, Madrid, by 16th inst. 
| — The Brussels Municipal Council invite tenders for the 
supply of the conduit and other material required in -connestion 
with the electricity station during 1897. ‘Tenders to be sent to 
l'Hotel de Ville, Brussels, by the 11th inst. 

Tenpers RxcrIVED.— The following tenders have been received 
by the Electricity Committee of the Torquay Town Council for the 
works under the Torquay electric lighting scheme recently adver- 
tised. The specification, &c., was pre by Mr. W. H. Trentham, 
engineer to the Council. Those tenders marked * have been reoom- 
mended to the Council for acceptance :— 

Section A.— Boilers, 


*Babcock and Wilcox £2,503 0 0 John Shampeon ...... £2,640 © 0 
Fleming and Ferguson 4,999 0 0 Danks .................. 2,616 10 0 
Brush Company ... .. 3,052.13 6 | Conrad Knap & Co. .. . . 2,488, 10 0 
Tinkers (Limited) .. 2,977 0 0 Hornsby and Sons ... 2,400 0 0 
Davey, Paxman & Co, 2,951 15 0 Crompton and Со. ... 2,566 0 0 
New and Mayne 2,641 16 0 
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Section B.—Steam Alternators. 


* Easton, Anderson and Goolden (Willans engines) ... ..... £9,079 0 
Easton, Anderson and Goolden (E.A.G. engine . 8,079 0 
S. Z. de Ferranti and Со. (Willans engines) ............ 11,729 0 
S. Z. de Ferranti and Co. (Ferranti engines) ͥ . 11,229 0 
Brush Compan . . . 9,976 16 
Siemens Bros. and Co. (Willans engines) .......................... 9701 0 
Siemens Bros. and Gu (Belliss engineasas¶assssssssssn q 9,599 0 
€. A. Parsons and Co. (steam turbines) .............. : 9,555 9 
Crompton and Co. (Willams engines) ............ een 9,455 0 
Crompton and Co. (Peache engines 8,738 0 
Johnson and Phillips (Peache engines) .............................. 9,055 0 
New and Mayne (Peache engines) ........... ........ „ 7,455 10 
5. t Day-load plant is omitted. 
B .. Section C.—Switchboard. 
8. Z. de Ferranti & Co. £706 5 0 Manchester Elison - 
Siemens Bros. and Co... 892 0 0 Swan Company ..... £799 15 0 
Barbe 887 15 3 Massingham and Со. ... 698 10 0 
James White .. 860 3 0 New and Mayne 590 0 0 
Johnson and Phillips... 847 0 O Crompton and Co 563 0 C 
Brush Company ......... 838 16 0 
| Scet ion D.— Mains. 
*Prescot Company £7,165 3 6 
Siemens Bros. and Co. .........cceeceeeen mH heme 9216 0 0 
Callender and Co. (drawing -in ое 9,151 17 10 
Callender and Co. (solid) ...... .......... e RA 8568 6 4 
W. T. Glover and Co. (drawing-in) ............ en 8,857 6 3 
W. T. Glover and Co. (solid)  ........... кекек Us dadas isi vas 8,712 12 I 
W. T. Glover and Co. (armoured and wood trough)  ......... 7,550 0 0 
Crompton and Co E %%%ͤ a Mi sacan 2265 0 0 
Fowler - Waring Comp an en 8,117 0 0 
New and Mayne . . 7,127 5 1 
Section E. Transformers. 1 
10 Kilos. 20 Kilos. 30 Kilos. 
*Nalder апа Hilton £50 0 0 £74 0 0 £90 0 0 
S. Z. de Ferranti and Co. ... 85 10 0 115 10 0 141 10 0 
Brush Company .... ......... 61 5 0 81 0 0 100 2 0 
Siemens Bros. and Со. ...... 58 0 0 83 0 0 102 0 0 
W. T. Glover and Co 57 "7 8 81 7 8 105 7 8 
Consolidated Telephone Co. 57 0 0 7217 6 81 3 3 
Crompton and Co. ............ 54 0 0 80 10 0 102 10 0 
C. A. Parsons and Co .82 0 0 76 0 0 100 0 0 
Johnson and Phillips ......... 48 0 0 76 0 0 92 10 0 
Manchester E. S. Company.. 48 0 0 . 74 0 0 99 0 0 
New and Mayne 45 0 0... 68 0 0 79 0 0 
Electric Construction Co. ... 45 10 O . 69 0 0 92 0 0 
John Fowler and Co.  ...... 4200... 56 0 0 77 0 0 
Section F.—Meters. Average Prices. 

British Thomson- Houston Westinghouse Company... £5 2 4 

Company.. £^ 10, 4 General Electric Company 0 0 
New and Mayne 5 2 10 | Chamberlain & Hookham. 4 7 9 


No tender recommended for Section F. 
Section G.—Accumulators. 


| Accumulators. Maintenance, 
Stephens, Smith and Co £872 3 9 £87 
Epstein Company ..................... 661 17 0 65 
Lithanode Company 564 10 0 40 
Chloride Company — 543 0 0 55 

£15 for 3 years 
Pritchetts and Gold ............ ..... 534 0 0 25 for 5 years 
А | 30 for 7 years 
Massingham and Co ([ 498 17 6 £38 
Electrical Power Storage Co. ...... 480 0 9 60 
А. В..Ревсабоге....................... 404 0 0 А ud oa 

r cent. first year, 

New and Mayne Vv SG KO e 400 0 0 { 14 жы cent. 2nd a 3rd 


No tender recommended for Section G. 
Section H.—Crane. 


Isles (Limited) . £109 0 Higginbottom & Mannock. £145 10 
Stephens, Smith and Co... 225 0 Waverley Engineering Co. 135 0 
Southgate Engineering Co. 215 0 Bedford Engineering Co... 151 0 
Vaughan and Son. 205 15 К. C. Gibbins aud Co 113 10 
New and Mayne . 171 0 


TenpERS RecEIVED.—The Monmouth Town Council have re- 
ceived seven tenders for the supply of plant in connection with 
their electric lighting scheme. The tenders have been referred to 
the consulting engineers for consideration and report. 


APPOINTMENTS VACANT.—The Corporation of Derby require an 
assistant engineer for their electricity supply works. Commencing 
salary £2. 2s. per week. Applications should be addressed to Mr. 
J. E. Stewart, engineer and manager, Corporation Electricity 
Works, Sowter-road, Derby. Some additional particulars are given 
in our advertisement columns. 

The Crown Agents for the Colonies, as will be seen in 
our advertisement columns, are prepared to receive applications for 
the posts of electrical engineer and assistant electrical engineer in 
connection with the erection and working of an electric light plant 
which is about to be established in Lagos, on the West Coast of 
Africa. The particulars show that the salary of the electrical 
engineer will be £50 per month, and of the assistant engineer 
£300 a year. Applications for these posts must be sent in to the 


Crown Agents for the Colonies, Downing-street; London, S. W., by 
Dec. 14. 

- APPOINTMENT VACANT, —l1n connection with the same installa- 
tion the Crown Agents require thé services of an engine driver and 
fitter for Lagos, the salary being £250 per annum. For this post 
also applications have to be in by Dec. 14. | 

VACAN CIES. From our advertisement columns it will be seen 
that the Electric Committee of the Belfast Corporation are prepared 
totake an improver at their electricity works.  Particulars, &c., 
from the city electrical engineer (Mr. Victor A. M'Cowen), to whom 
applications should be sent by the 18th. 

The Electric Committee of the City of Belfast require a 

temporary draughtsman in the electric lighting department. Some 

articulars are given elsewhere, and applications have to be in by 

hursday, the 10th inst., to Mr. A. H. McCowen, City Electrical 
Engineer, Central Station, Chapel-lane, Belfast. 

CHaNGE or AppREss.—Mr. S. Bousfield Tatham, electrical 
engineer, has removed from 6, Gloucester-terrace to new offices and 
show-room, at 36, Thurloe-place, South Kensington, S. W. 

DissoLUTIONS OF PanrNERsHIP.— The partnership between 
Messrs. John and James Perry and James Edward Pearce, elec- 
trical engineers and contractors, Galway, Ireland, has been 
dissolved by mutual consent. 

————— Messrs. Harry Jones and William Henry Sotheby, art 
metal workers and designers, trading as A. G. Beaver aud Co., at 
151, Wardour-street, London, W., have dissolved partnership. 
Debts by Mr. Jones, who continues. 


BANKRUPTCY. —A receiving order has been made against Thomas 
Maddren, electrical engineer, trading as T. Maddren and Co., 32, 
High-street, late 47, The Castle Arcade, Cardiff. 


LiqUIDATIONS.—In the matter of the winding up of Inrig and 
Chester (Limited) notice is given that the first meeting of creditors 
is to be held at 33, Carey-street, Lincoln's Inn, W.C., on Dec. 8, 
at 11 o'clock. Creditors have to lodge forms of proofs, &c., not 
later than 12 o'clock noon of the 7th inst. 


— Creditors of the Phonopore Company (Limited) must 
send particulars of their claims to the liquidator, Mr. Charles 
Isaac, 85, Queen Victoria-street, London, E.C., by Jan. 15. 

Exports OF ELECTRICAL APPARATUS AND MATERIAI. The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from November 
25th to December Ist. with the ports of destination :— 

Argentina—Buenos Ayres, £162 (telegraph material)  Australasia— 
Adelaide, £19 ; Albany, £60; Brisbane, £22; Christchurch, £18; Mel- 
bourne, £196 (including £175 telegraph material); Sydney, £373 (includ- 
ing £90 telegraph material); Wellington, £27. Austria Trieste, £16 
(telegraph material) Belgium—Antwerp, £151. Ceylon—Colombo, £7. 
China —Shanghai, £230.  Egypt--Alexandria, £292 (telegraph instru- 
ments) Germany—Hamburg, £112 (telegraph material’. olland — 
Amsterdam, £82 ; Flushing, £26. Hong Kong, £1352. India—Bombay, 
£150; Calcutta, £715; Madras, £15. Japan—Yokohama, £460. 
Panima—Santos, £75 (telegraph material).  Portugal—Oporto, £19 
(telephone material) Nuts; i - Reral, £150; St. Petersburg, £70 (tele- 
graph material). South Africa—Cape Town, £1,161 (including £62 
telegraph wire); Durban, £168 (including £150 telephones); East 
London, £2,575; Port Elizabeth, £20. Spain—Bilbao, £120. Straits 
at lag aa а £111 (including £101 telephone material). Total, 

Foreign-Manufactured Electrical Apparatus and Material :— 
Foreign-made goods have been re-exported as follows :— 

Stockholm —Sweden, £10 (telephone apparatus). 

SHIP Firrincs.—Reference was made in our last issue to the 
electric bells and indicating apparatus on the new Japanese battle- 
ship“ Fuji," now building by the Thames Iron Works and Ship- 
building Company for the Japanese Government. We credited 
the whole of the work to Messrs. Bonnells and Sons, whereas ali 
the bell and voice pipe communicating apparatus was supplied by 
the Silvertown Company to designs worked out by the Thames Iron 
Works and Shipbuilding Company and the Silvertown Company. 

BRowNiNa's PRESERVATIVE SoLuTION.—The London County 
Council, who are responsible for the preservation of some of the 
famous monuments of London, recently decided to have Cleopatra s 
Needle, on the Victoria Embankment, examined by their Chief 
Engineer, who recommended that the opportunity should be taken 
to giving the structure two coats of Browning’s Colourless Preser- 
vative Solution, manufactured by the Indestructible Paint Com- 
pany, of 27, Cannon-street, E. C. The work was carried out by 
that Company, and was completed without a hitch. The ladder 
used in carrying out the work is the design of one of the members 
of the Metropolitan Fire Brigade, and is 86ft. long. Itis probably 
the longest ladder ever made, and its success on this occasion may 
bring it into more general use for similar work. 

THE ‘‘ ENGINEERING MAGAZINE. — The contents of the December 
issue of this magazine are of the usual varied and interesti 
character. The articles include '* The New Era of Prosperity,’ 
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being an announcement of a notable special number of the Maga- 
zine ; '' Labour Riots and so-called Government by Injunction,” by 
Leonard E. Curtis ; ‘‘Six Examples of Successful Shop Manage- 
ment —III. Detailed Supervision and Definite Contract at the 
Yale and Towne Works, by Henry Roland; Three Phases of 
American Railroad 5 III. High-Speed Standards of 
Men, Machinery, and Track, by Н. G. Prout; The Cost of Iron . 
as related to. Industrial Enterprises," by George H. Hull ; ** Rail- 
road Building and Manganese Mining in Colombia," by E. J. 
Chibas; The Economy of the Modern Engine Room, by E. J. 
Armstrong; ‘‘The Examination of Corporation Accounts by 
Auditors, by T. L. Greene; Are Electric Central Stations 
Doomed,” by Max Osterberg; ‘‘Fire-Proof Construction and 
Recent Tests,” by A. L. A. Himmelwright ; and English Prac- 
tice in Transmitting Power in Mines," by a staff writer. The issue 
also contains the usual review of the world’s engineering press. 
The present number, as well as all back numbers, may be obtained . 
at the offices of the European Edition, 1, 2, and 3, Баб: у сш, 
Fleet-street, London, EO 
Rattway Diary AN D Directory.—Messrs. McCorquodale and: 
Co. forward a copy of the useful Railway Diary and Officials’ ' 
Directory which is annually published by them. Тһе book con- 
tains a large quantity of very useful information, of course especially 
addressed to those engaged in railway work, but the information 
given will be found of service to all having business with the large. 
railway companies of this country. The published price of the, 
book is 18. | 
Moror CAR CaTALOGUE.—If the motor cats and carriages, motor 
cycles, and other manufactures of the New Beeston Cycle Company | 
do not become well known to the public it will not be the Com- 
pany's fault ; and if attractive printing, in the shape of ornamental 
alor dca and similar literature, can do anything to popularise the. 
Company's specialities, the object is at least partly attained by the: 
issue of a handsome catalogue full of particulars relating to bicycles, 
motors, and motor vehicles, &., which the Company are placing, 
or are about to place, on the market for quite a variety of purposes. 
The Company have secured all patent rights appertaining to the 
manufacture and sale of light autocars or motor cycles, including 
those of the Comte de Dion, and are laying themselves out to take 
advantage of any amount of business that may present itself in the 
near future for this class of work. With the est cycle works in 
the world, containing two miles of benches, the Company claim to 
be in a position to execute orders of any magnitude. 
“CassigR's MAGAZINE."—The contents of the December issue 
of this magazine include :—‘‘ Hydraulic Power in London," by: 
E. B. Ellington ; ** Power Transmission by Alternating Electric 
Currents,” by Dr. Louis Duncan; A Biographical Sketch of Prof. 
Franz Reuleux (with portrait); The Modern Saw Mill;" 
* American Blowing Machinery ;" ‘‘ Efficiency of Combustion in 
Steam Boilers; and American Machine and Engine Building, 
seen through European Eyes." . 


BraDFoRD.—The Gas and Electricity Committee have discussed 
& communication from the Electric Light Extension Syndicate, 
relative to the question of introducing penny-in-the-slot meters. 
The Borough Electrical Engineer (Mr. A. H. Gibbings) has been: 
instructed to prepare a report on that question. 

CaMBUSLANG (LANARK).—At the last meeting of the Middle 
Ward District Committee of the County Counoil a discussion arose: 
on the lighting of Cambuslang. The chairman stated that the Com-. 
mittee were of opinion that they would be able to light the place 
electrically as ripen and more satisfactorily than by gas. The 
Committee were collecting information on the subject, and a report 
would be presented shortly. : 

CorcuHEsTER.— The Town Council recently received a communi- 
cation from the engineer to the Great Eastern Railway relative to 
the electric lighting of the North Station ; and the Borough Sur-: 
veyor has been instructed to confer with the engineer with the: 
' view to making arrangements for supply of current. | 

Dover.—A lengthy report on the electric traction question Has 
been presented to the Town Council by the Tramways Committee. 
The report recommends that the overhead electric traction system 
. be adopted on the tramways proposed to be constructed ; that the 
Council construct the lines and provide the electrical equipment, 
cars, labour, &c.; and that negotiations be entered into with the' 
Dover Electricity Company for the supply of electric current for. 
working the cars, on the understanding that the charge should not 
exceed 3d. per car mile for the motor cars, with 1d. additional for 
trailers ; and that the Company provide the eee power plant. 
to the Council’s satisfaction, and agree to a sliding scale allowing 
a reduction in the price of a farthing per car mile for every 
50,000 car miles per annum in excess of 160,000. The report is to 
be discussed at next meeting of the Town Council. | 


EpiNBURGH.—The following is an abstract of Prof. Kennedy’s 
half-yearly report on the electric lighting of Edinburgh. The 
Professor reports that, after a careful examination of the plant at 


work in the electric lighting station and of the mains, he found it 
had been ргорепу maintained, and was in thoroughly good working 
order throughout. Of the new plant two steam dynamos had been 
delivered and erected, and the second of them was running for the 
first time on the last day of his visit. These machines ap d to 
be quite satisfactory, but their delivery was very late, and they 
only just arrived in time to take up the load, which had increased 
extremely fast. A third steam dynamo had been delivered since 
his visit, and a fourth was either now on its way or would be very 
shortly. With these four new machines the station running would 
no doubt be free from anxiety during the winter; but he was con- 
tinuing to press the contractors for the remaining two machines. 
The new steam alternator and the motor alternator were still not 
delivered. Three of the new boilers had been delivered at the time of 
his visit, but none of them were ready for use. In consequence of the 
unsatisfactory working of the batteries, he was compelled to take 
them entirely off the circuit early this year, and he put them into the 
hands of their makers in order to put them in order. Afcer many 
months it seemed that practically no progress had been made in 
this direction—that was to say, that although much had been 
done to the batteries, their condition was not improved. He was 
compelled, therefore, to take the matter out of the hands of the 
original contractors, and obtain some satisfactory battery plates 
from another firm. The battery, as thus re-formed, was now nearly 
completed, and would be very shortly on the circuit again. The 
total cost of the alteration would practically be covered by the 
retention money in the hands of the Corporation. The mains were 
in good order, and extensions were in great part carried out, but 
were not quite completed, although all the more difficult part of 
the work had been done. As to the growth of the station, he had 
to report that it had been everything that could possibly have been 
anticipated. The total number of lamps had been almost exactly 
doubled in the 12 months. The indications at present were, indeed, 
that they might again be able next year to make a substantial 
reduction in price. 

At the meeting of the Town Council, on Monday, the convener of 
the Electric Lighting Committee (Mr. Mackenzie) moved that the 
Council suspend the Standing Orders, and remit to the Committee 
the question of procuring the new machinery necessary for the next 
year. He said they had had so much difficulty in getting the 
machinery out of the hands of the contractors that they must go 
into the field at sn earlier date, and look farther forward than they 
had done last year. He then gave figures showing the extraordi- 
nary growth in the consumption of the electric current during the 
last year and a-half. They commenced on April 11, 1895, with 48 
customers and 8,200 8 c.p. lamps connected. The number of cus- 
tomers on May 15th last was 452, and the number of lamps connected 
58,600. Since then the number of consumers had increased to 732, 
and the lamps connected to 82,830, with applications for 6,290 more 
on hand, so that they would shortly have 90,000 lamps. The number 
of units sold from May 15 to Nov. 26 last year was 308,280, com- 
pared with 605,126 units for the corresponding period of this 
year. As far back as February of last year they had ordered 
six engines and dynamos and a number of boilers. The boilers 
were in position, but they had not been able yet to get the 
whole of the engines. In answer to a question, Mr. Mackenzie 
said they now proposed to spend about £15,000 on new 1 
and if things went on as they were doing he had no doubt that the 
Council would be justified in reducing the charge for electric 
current for private purposes from 54. to 4d. per unit, and for the 
arc lamps from £18 to £16 per lamp. Bailie Kinloch Anderson 
congratulated Mr. Mackenzie and the Committee on the marvellous 
success that had attended their operations. He did not know, how- 
ever, where their customers were coming from. They could not be 
gas customers, for there had been an enormous increase in the con- 
sumption of gas, the quantity manufactured during last October show- 
ing an increase of 11,000,000 cubic ft. on the corresponding month 
of last year. The motion was then agreed to, and it was remit 
to the Committee to obtain estimates for the new machinery. 
Notice of motion was given that it be remitted to report as to the 
lighting of Portobello by electricity. 

ELECTRIC Licutinc IN Russta.—Messrs. Brown, Boveri and Co. 
have secured a contract for the supply of an electric lighting plant 
for the Imperial Palace at Zarskoje Selo, near St. Petersburg. 

Execrric Traction IN Bristot.—The issue of the London 
Gazette for the 27th ult. contains particulars of the various exten- 
sions which the Bristol Tramways and Carriage Company propose 
to make to their tramway system. The Company (who already 
work their Kingswood section electrically) propose to introduce 
the overhead system on the new as well as on the existing lines. 
The total capital expenditure involved in the scheme has been 
estimated at 2400, А 

ELECTION Traction Notices.—The London Gazette of Nov. 27th 
contains the following notices of applications relative to electric 
traction :—Bolton Corporation, to work tramways and to obtain 
further powers for the supply of electric energy ; Salford Cor- 
poration, to construct tramways and to use electricity or other 
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motive power ; Swansea Corporation, to purchase tram ways, to 
construct new lines and to use electric traction; the Bristol Tram- 
ways and Carriage Company, to construct tramways and to use 
electric traction on new lines and on existing tramways; the 


Cardiff and Penarth Tramways Company, to construct tram ways 


between ‘Cardiff ‘and Penarth, and to employ electrical or 
mechanical traction ; the Cardiff Tramways Company, to construct 
tramways and to use electric traction; the Carlisle Tramways 
Company, to construct tramways and to use electricity or other 
motive power ; the Great Grimsby Street Tramways Company, to 
construct tramways and to employ electric traction ; the 
and St. Leonards Tramways Company, to incorporate Com- 
pany, to construct tramways and to use electricity or other motive 
power ; the New General Traction Company, to construct tram- 


тол in Norwich, and to use electrical or mechanical traction, 
an 


in Coventry, to use electric trac- 


also to construct еш" 
Electric 


tion, and to acquire the undertaking of the Coven 
Tramways Company ; the Weston-super-Mare Pier aud 
Company, to construct tramways and to use electric traction. 

Еве —Amongst the tenants of the premises involved in the 
recent disastrous fire in Commercial-street, Bradford, were the 
Anglo-American Telegraph Company and the Commercial Cable 
Company, the latter Company's offices being severely damaged. 

GaLway.—-The Galway Electric Company „ to 
apply for a Provisional Order. It has been found 
substitute a limited liability company for the undertakers (Messrs. 
John and James Perry and J. E. Pearce) under the Galway Order 
(1890) ; hence the present application. . | " 3 

Gorton.—The District Council have decided to oppose the 


scheme of the Manchester Corporation for the extension of their 
electric lighting mains into the Council's. district. The Council 


have also fesolved to take joint action with Denton and other neigh- 
bouring local authorities with.a view to obtaieing a reduction in 


the price of gas supplied by the Manchester Corporation to the 
AE ö - I (for Leatherhead) ; the Rottingdean Electric Lighting and Power 


out-towriships. . | 
GREENWICH (LONDON).—The application of the Greenwich 
District Electric Light Company for sanction to their application 
for a Provisional Order has been referred by the Greenwich District 
Board of Works to a committee for consideration and report. 
Hoxraxp (Yorks. ).—The District Council have decided to engage 
Mr. R. Hammond to prepare a report on tke’ electric lighting 
question, at a fee of 50g8. EE M 
HvurLr.-—The Electric Lighting Committee have received a letter 


from the Electric Light Extension Syndicate, asking that an arrange- 


ment may be entered into for the introduction of the penny-in-the- 
slot meters. The matter has been gaferred to the sub-committee 
for consideration end report. et 
KrRKBY-IN-AsHFIELD, —The District Council are considering the 
question. of the erection. of. an electricity supply station. At the 
last meeting of the Council the Clerk was instructed to obtain an 
estimate of the cost of lighting the parish electrically. | 
Шоент Rainwavs iN MipLorTHIAN.—Notices have been served on 
the County Council of intention to apply for powers to construct 
light railways between Edinburgh and Corstorphine, Gilmerton, 
Burdiehouse, and Colinton. These notices were considered at a 


recent meeting of the Suburban District Committee of the Council. 


and, after discussion, it was decided ta ask the Roads Sub-Com- 
mittee to prepare а report on the general question of the construc- 
tion of light railways on the public roads. It is proposed to obtain 
power to work the lines by electricity or other motive power. | 


MALTA. The town of Va'etta as well as the harbour and docks are 


now lighted electrically, the formal inauguration ceremony being per- 


formed by the Governor (Sir Arthur Lyon Fremantle)on Monday last. 
NEWCASTLE ELECTRICAL AND ENGINEERING ЕхнівітІОм. Тһе | 


date fixed for the formal opening of this exhibition is the 8th 
February. . 


PENARTH. — Yesterday's Western Mail contains an interesting 


interview with Mr. Llewelyn B. Atkinson on the subject of the | 
Penarth electric railways which the Penarth Tramways Syndicate 
(Limited) propose for oonnecting Cardiff with Penarth. The scheme | 


provides for termini at the Cardiff Docks, at Wood-street in the 
centre of the town, and at Penarth. Mr. Atkinson stated that the 
subject had been taken up warmly by the leading tradesmen and 
residents of Penarth, and was being heartily... supported in 
Cardiff. The Syndicate, who propose to work the tramways, 
consists of twenty-five gentlemen either resident or occupy- 
ing prominent commercial positions in the district. The Syn- 
dicate offer two alternative proposals with regard to power. 
One is that a complete generating station should be built and 
equipped for the purpose of the tramways, and the other that 
current should be supplied by the Corporation. The Syndicate are 
seeking the Cardiff Corporation's formal assent to their application 
for a Provisional Order. This request 1s now under the considera- 
tion of thé joint Tramway and Parliamentary Committees, a meet- 
ng of which body takes ‘place to-day (Friday). 


astings | 
2M Ways ` 
‘lighting of Blackpool. 


visable to 


‘| there. Mr. Pink applied to his Counoil for 
‘himself of the compliment thus 


S epis inspection until after 
names within parentheses 


PrETERBoROCGH.— The Town Council are in negotiation with 
two or three private companies for the transfer of their Provisional 
Order. It is reported that offers have been submitted by Messrs. 


Crompton and Co. and the County of London and Brush Provineial 


Company. 


i 


PopLAR (Lonpon).—At the last meeting of the District Board of 


Works, a letter was read from the County of London and Brush 


Provincial Company, asking the formal consent of the Board for · - 


tho granting of a Provisional Lighting Order to the Company, and 
notifying that if such consent were given the Company would bear 
the cost incurred by the Board in obtaining their Order. Some 
dissatisfaction was expressed.at the fact that the Board would 
neither take action in.the matter themselves nor give the power to 
those who were ready to introduce the light into the district. 
After some discussion, the matter was referred to the Dust 
Destructor Committee. 

· Preston.—At the last Town Council meeting attention was drawn 


to the alleged unsatisfactory nature of the public arc lighting. The 


light was said to bear unfavourable comparison with the electric 
The matter was eventually referred to a 
committee. The secretary of the National Electric Supply Com- 
pany (Limited), who supply current to the lamps in question, 
points out that the Black lamps are double the size of those in 
use at Preston and take double the current, give double the light, 
and cost twice as much, in addition to the lamps being 70 yards 
apart at Preston, against 40 yards at B'ackpool. He therefore re- 


commends the Corporation to increase both the size and the number 


of the lamps. | 

,PRovisioNAL Onvers.—The usual official notice of intention to 
apply to the Board of Trade for Provisional Orders has been given 
by the following: The Corporations of Dudley and Morley ; the 

rban District Councils of Bexley, Droylsden, Kearsley, Lovens- 
hulme, Morecambe,’ Newmarket, Ramsbottom, Swadlincote, and 
Wallasey ; the Leatherhead Electric Lighting and Power Company 


Company (for Rottingdean, Ovingdean, and Woodendean, Sussex), 
and the Walton-on-Thames Electric Lighting and Power Company 
(for Walton-on-Thames, Hersham, and Oatlands). The Tuxford 
and District Gas Company seek powers to enable them to apply 
for a Provisional Electric Lighting Order or Licence. 


SALTCOATS. —À deputation from the Commissioners of this town 
visited the Ayr Electricity Works last week, and, after a discussion 
with Mr. E. G. Pink, the electrical engineer to the Ayr Cor- 
poration, invited that gentleman to visit Saltooats at an early date, 
and report on the advisability of introducing the electric light 
rmission to avail 

paid, and this permission was 
granted at the following meeting of the Committee. ИС. 

THe TransvaaL.—The South African Republic has attracted 
many young electrical engineers, and may continue to do so. Itis 
therefore not out of place to call attention to the text of the new 
Transvaal Aliens Law, which has been published this week through 
Reuter's Agency. Those contemplating taking up their abode in 
the Transvaal should make themselves acquainted with the terms of 
this law, which comes into force on Jan. 1. | | 


West HARTLEPOOL.—The Town Council have decided to send a 


deputation to visit various towns where electricity works are in 


operation, for the purpose of obtaining information as to the 
advisability of lighting the town electrically. 


———-—————————-- —— — € 


PATENT RECORD. 


— — 
‚ 4 record of Applications for Patents and Patent Specifications Published 
eie pne for и оа CHAPMAN, Fel. Chartered Inst. 

atent gents, 0 , Chancery-lane, eV ey from whom a information on 


APPLICATIONS FOR PATENTS. 
NoTE.—1he Specifications of Applications for Patents are not open to 


are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 
| November 11, 1896. E | 
25,945. Sıemens Bros. AND Co. (LIMITED) and A. M. TarLok. London. 
Improvements in communicating electrical energy to vehicles and 
apparatus for that purpose. | p 

25,546. SigMENS Bros. AND Co. (LIMITED) and G. S. Овімвток., London 
An automatic brake for an electric motor. 

25,560. Т. Н. SNYDER. London. Improvements relating to the coating, 
covering, or amalgamating of metals with metals, and of other 
substances with metals and other materials by the aid of elec- 
triccity, and to apparatus therefor.* = 

Н. WoopwarbD. London. An improved electrode for secondary 


25,365. 
- batteries, 


the acceptance of the complete specification. 


— — Tm o 
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25,370. F. R. Porre. Liverpool. Improvements 
lamps or their connections or holders. 

November 12. 

Improvements in electric pendants. 


London. Improvements in or relating to induction 


| November 13, 1896. | 
25,500. J. B. Vanity. Birmingham. Improvements in or connected with 
electric lampholders, sockete, and the like. | | i 
25,511. d. May. London. Improved vibration brake-spring for gas, 
electric, or other lighting. : | 
25,577. К. M. Lowxe. London. Improvements in electrical transmitters 
and indicators for indicating and recording motion. а 
25,600. J. SurrH. . London. Improvements in or relating to electric are 
lamps or lighting apparatus. 
25,601. J. M. Morrar. London. 
electric batteries. 


in electric incandescent 


25,48), H. Kray. London. 


25,482. S. SZUBERT. 
coils. ' 


E November 14, 1896. : | 

25,651. T. Parker. Wolverhampton. Improvements in the means em- 
ployed in the electrolytic productions of the chlorates of sodium 
and potassium. | | | | 

25,652. R. HoLrpAv and J. Freeman. Barnsley. Improvements in gramme 
ringarmature, — у | | 

25,701. J. HonsNELL May and Е. Кіма. London. Improvements in or 
connected with secondary batteries. id 


SPECIFICATIONS ‘PUBLISHED. | | 
specifications can now be obtained at the uniform price of 


1895. 
22,450. Burnetr. Incandescent electric lamps. M 
22,686. ABEL. (Compagnie pour la Fabrication des Compteur et Materiel 
d'Usines à Gaz) Automatic electromagnetic interrupter, for 
protecting electrical installations. | E Е 
27,670. Ооёвтх, Methods of lighting by electric arc lamps. | 
1896. . ; 
19,501. Preiss. Storage batteries. | ; 
19,305. McKenna (Drysdale) Electrical selecting instruments. 
19,456. THOMPSON AND WALKER. Electric traction syseem: * ' 
20,796. LAKE (Lundell). Electric railways. 


Norr.—All 
8d. each. 


ЕЕЕ“ 


NEW COMPANIES, STATUTORY RETURNS, ао, 


AUXILIARY ABD LIGHT RAILWAYS AND TRAMWAYS COMPANY 
(LIMITED).—' This Company was registered on Nov. 26, with a capital of 
£10,000, in 9,800 £1 Ordinary and 400 1s. Deferred shares, to acquire, 
equip, work and maintain any light railways, tramways, tram roads, &c., in 
the United Kingdom or elsewhere, and to carry on the business of carriers 
of goods and passengers and.proprietors of motor cars, omnibuses, car- 
riages, and other vehicles. 

BRAY ELECTRIC TRAMWAY COMPANY (LIMITED).— This Company 
was registered ia Dublin on Nov. 25, with a capital of £1,000, in £1 shares, 
to promote, construct, maintain and work a system of tramways in the 
township of Bray, and in the counties of Wicklow and Dublin, and to work 
the same by electricity or animal power. The signatories include : Emile 
Garcke (electrical engineer) James T. Rossiter (electrical engineer), and 
Joseph C. Bull. 


DUNDALK ELECTRIC TRAMWAYS. COMPANY (LIMITED).—This Com- 
pany was registered on Nov. 25, in Dublin, with a capital of £1,000, in £1 
shares, to promote or obtain the necessary authority for the construction, 
equipment, maintenance and working of tramways in the town of Dundalk, 
and the County of Louth, or elsewhere in Ireland. 


PABRIK ELEKTRO-METALLURGISCHER PRODUKTE GESELLSCHAFT.— 
A limited liability Company with the above title has been formed in Frank- 
fort-on-the-Main, for the manufacture and recovery of metals by electrical 
processes. Various patents have been acquired from Drs. Louie Liebmann 
and B. Scheid, the former of whom acts as manager of the Company. 


PRINCE MOTOR SYNDICATE (LIMITED).— This Company was registered 
on Nov. 50th, with а capital of £50,000, in £1 shares, to enter into an 
agreement with Frederic O'C. Prince, civil engineer, of 57, Cursitor-street, 
London, for the acquisition of certain patents and patent rights, and to 
carry on the business of manufacturers of motors, motor cars and cycles, 
electricians, mechanical engineers, wire drawers, &c. 


е 


BLACKHEATH AND GREENWICH DISTRICT BLECTRIC LIGHTING СОМ. 
PANY (LIMITED).—The statutory return to Sept. 9th has just been filed. 
The capital is now £20,000, in £1 shares,-of which 1,200 have been sub- 
scribed for, and a call of ба. per share has been made, 


LONDON AND LANCASHIRE ELECTRIC AND GENERAL ENGINEERING 
COMPANY (LIMITED).—The annual return to Nov. 4th has just been filed. 
Out of a nominal capital of £20,0C0, in £5 shares, 1,987 have been taken 
up, and 1,000 of these have been issued as fully paid. £2 per share has 
been called on the remaining 967-shares, 


P 
a. a 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 82, 1896). Price of silver 
2914. per ов. (Dec. 3rd). Consols (22 per cent.) 1118—1114 for money, 
:1114—1114 for account; 21 per cent. 106—1C64 (Dec. Srd). Stock, 
Exc tling Days: Console, Jan. th; Stocks and Shares Con- 
tinuation Days, Dec. 9th and 28th; Ticket Days, Dec. 10th and 29th ; 
ds. Daye, Dec. 11th and 30th ; Mining Share Carry-over Days, Dec. 8th 
an tb. M 


. ALLGEMBINE ELEKTRICITATS GESELLSCHAFT.—The report of the 
Directors of this Company for the year ended June 30, to be presented at 
the annual general meeting to be held at Berlin to-morrow (Saturday), 
states that the volume of business done was much in excess of that of the 
previous year. At present there are 6,711 hands employed at the 17 
home and foreign branches of the Company. During the year 4,000 


Improvements in the cells or boxes of dee and e'ectric motors, having a capacity of 50,000,000 watts (about 
7 


‚000 н.р.) were turned out, compared with 22:8 million watts (about 
50,000 н.р.) in the previous year. New premises have been acquired on the 
Oberspree for the erection of wire ind cable works. In the incandescent 
lamp department the output was about 602,000 lamps more than last year, 


‘| and in case of emergency the capacity of this branch can be doubled. 


The Company continue to make satisfactory progress in their traction 
department. At the end of the year there were 54 tramways, having a 
total length of. 330 miles, in operation or iu course of being equipped elec- 
trically, and during the year. the tramways in Strasburg, Stuttgart, 
Spandau, Kiel, Leipzig, Bromberg, Nürnberg.Fürth, Bilbao-Banturce and 
balf of the tramway of the Società di Ferrovie Elettriche e Funicolari at 
Genoa were put into operation. The Company have been exceptionally 
busy in their electricity supply station department. During the yeer the 
stations at Sevilla (1,400 f. P. capacity), Magdeburg, and Deidesheim were 
completed. Mention is also made of a number of stations, both home 
and foreign, to which the Company have supplied or are supplying plant. 
The gross profit for the past year amounted to 5,918,048 marks (£295,902), 
against 4,035,867 marks (£201,793) in the previous year. The Directots 
recommend the payment of a dividend of 15 per cent. on a capital of 
22,000,000 marks (£1,100,000) which will absorb 2,860,000 marks. 
(£143,000). The reserve fund is to be considerably increased, and the 
balance of the year’s profits will be devoted to administration expenses, 
insurance, pension fund, &c. The agents of the Company iu this country 
are the Electrical Company, 122 and 124, Charing Cross-road, London, W.C, 

ANGLO-AMERICAN TBLEGRAPH COMPANY (LIMITED).—We are in- 
formed that the Marquis of Tweeddale and Sir Albert J. Leppoc Cappel, 
K.C.LE., have retired from the Board of Directors of this Company ; and 
that the vacancies on the Board have been filled vy Sir Gerald FitzGerald, 
K.C.M.G., and Mr. Robert H. Benson. Mr. F. A. Bevan has been elected 
Chairman of the Board. · : А 

BRITISH MOTOR SYNDICATE (LIMITED).— During the week this Com- 
pany issued a prospectus inviting applications for the whole of its capital 
(£1,000,000, in £1 shares), at a premium 622 per share, payable 103. on 
application, and £1 10s. on allotment, £1 one month after allotment. The 
prospectus states that the proposals to buy licences to form companies to 
build motor cars under the Syndicate’s master patents, and the purchase 
moneys to be paid in connection therewith, exceed £800,000. , The 
Syndicate's patents include Mr. W. C. Bersey's electric cab and carriage 
patente. 

CALOIUM CARBIDR MANUFACTURE IN SWITZERLAND.—A Company, 
entitled the Schweizerische Calcium Carbide Fabrik, has been formed at 
Solothurn for the manufacture of calcium carbide, The Director ia Dr. 
Rossel. и 

CITY AND SOUTH LONDON RAILWAY COMPANY ).—The 
traffic returns of this Company for ће week ended Nov. 29 were £1,054, 
against £988 in the corresponding week of 1895, an increase of £66. The 
total receipts for the half-year amount to £20,895, against £19,549 for the 
corresponding period of 1895, an increase of £1,546. 

COMMERCIAL CABLE COMPANY.—The Directors of this Company have 
declared a quarterly dividend of 13 per cent., and a bonus of 1 per cent., 
both payable on Jan. 1. A special meeting of the shareholders will be held 
at the Company's offices, Postal Telegraph Buildings, 253, Broadway, New 
York, on the 22nd inst. The transfer books will be closed from the 12th 
to the 22nd inst., and from the 26th inst. to Jan. 1, inclusive. The Glasgow 
Herald announces that the Commercial Cable Company have decided to 
raise three millions sterling by an issue of bonds in order to absorb the 
Postal Telegraph Company of New York. 

DIRECT SPANISH TELEGRAPH COMPANY (LIMITED),—The estimated 
88 701 of this Company's traffic receipts for the month of November is 

1. 

ELECTRIC CONSTRUCTION COMPANY (LIMITED).—Notice is given that 
a drawing of Six per Cent. Second Mortgage Debentures of this Company 
will take place at the office of the Trustees of the Debentures (the Electric 
and General Investment Company), 1 and 2, Great Winchester-street, at 
5 p. m., on Monday next. 

LIVERPOOL OVERHEAD RAILWAY OOMPANY.—The traffic receipta .of 
this railway for the week ended 29th ult. amounted to £1,148. The 
amount for the corresponding week last year was £1,020. Increase, £128, 

OSAKA (JAPAN) ELECTRIC COPPER REFINING COMPANY (LIMITED ).— 
This Company has, it is stated, paid a dividend of 12 per cent. for the 
past year. КЕЎ 3 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended Nov. 27, after deducting 
17 per cent. of the groes receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,705. | 


THE ELECTRICIAN, DECEMBER 4, 1896. 


COMPANIES’ SHARE LIST. 
PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT ne ^i M NAME. WEEK'S PRIOR | Wednesday, DIVIDEND DUE. DURING WEEK 
AMOUNT. SH Pe NOVEMBER 25, | December 2. | YIELDED. ENDING Nov 
£ad Lo 
TELECRAPHS | | Highest | Lowest 
£1,012,880| Stock | 12/0 | Anglo-American .......... еи Abo 2 1 5t | $1910 | Jan, Ape, July, Oct| 54 22 
22,908,500 Stock | 24/0 Do. Preferred ........... CHECA I ane 98 97 96 97 It 6 a $ 97. 95. 
£2,993,560| Stock 6 (// T E 10 103 10 103 5 T 1955 107 
£173,400 100 4% |*African Direct Teleg. 4% Deb. (Reg. & Bearer) .. 100 104 100 104 18 1 | January and July I . 
,000 £10 № Amazon Telegraph (fally DID aee Ew ev eai v cess 8} 9 4 9} 4 ii MM + 
130,000 £10 5/0 Brazilian . ˙ A E ansias 141 15 14 151 11 10 | Mar., June, Oct., Dec. 1505 14} 
£75,000 | £100 |. БУ |" 5 рег Cent. Bonds (2nd Series, 1906) . 13 117 l3 117 : 611 | June and December - - 
10,000,000| $100 TZ Gommerci Cable Capital Stock ......—........| 157 162 157 192 6 1l | April and October.. 73 -- 
16,000 10 8/0 Cuba Submarine 8 180 12h 1t} 123 6 8 0 | February and August 12 -. 
6,000 10 | 10% Do. Preference 10 por A vt 18 P [A d " , e -- 
12,981 6 2 Direct Spanish (fully paid) ......... EMEN Y 34 4 3 44 | 4 811 April and October .. z ~ 
6,000 5 10 Do. Preference 10 per Cent. ................ 10 10 10 10 411 6 ý x an ote 
£30,000 44 ро. 44% Debentures of £50 each ............ 107% 110% 107% 110 48 4 a iar- 2 
60,710 20 Direct United States Cable, 1877 ..........— -.. 9} 9} 9} 9j 2 8 8 |Jan. Apr., July, Oct. Dia 9,5, 
400, 10 LS Le о ае вадат bie 17 174 17 174 313 3 = 2 17, 17 
70,090 10 6% Do 6 per Cent. Preference .... hebes 171 18} 171 18} 8 410 | - Tas 
41,297,837 Stock 4% Do. 4 рег Cent. Mort. Debentare Stock. 126 199 127 130 8 2 0 | May and November - -- 
£102,100 100 52 |" Do. 5 per Cent. Debentures, 1899............| 14 107 101 107 414 9 | February & August 75 -- 
250,000 10 9 Eastern Extensioa .... к 17 174 17 173 4 0 0 | Jan., Apr., July, Oct. 17} 17 
£820,000 | Stock 4 Do; 4 per Cent. Debenture Stock ..........| 128 131 128 18l 3 1 8 | February & August I - 
£54,100 100 5% 6р. с. (Austin. Gov. Sub.)Debs. 1900... | 100 104 100 104 418 0 | January and July .. z -- 
£80, 100 5% "Eastern and S. African 5 p. Cent. Мог. Deb.,1900..| 101 105 101 105 417 1 .. Е 
2300, 100 i * Do. 4% Mo Debentures, 1909 (regd. . 106 109 106 109 314 3 February & August 107 107 
£200,000 £25 4 * Do. @ Mauritius Sub. Debs. (regd.) . . 108% 117 108% 111% | 312 8 | May November Hm - 
180,927 10 1/6 | Globe Telegraph kad TUAM ладда са vedbQue 10] 1 101 11} 4 2 3 | Jan., Apr., July, Oct. lly, AL 
180,042 10 6 Do. 6 per Cent. Preference .............. 17 174 17 174 88 7 * A 173 17. 
150,000 10 5/0. | Great Northern.. » 94 205 21 95 4 0 0 |Jan. Jan., Аре, ,andJuly | 243 214 
4180, 000 100 5 Do. 6 per Cent. Debentures, 1883 iasus .. 104 107 101 107 114 7 September > -- 
17,000 25 12, ‘Ind 5006, x E FACERE . 63 56 53 56 4 9 8 | May and November 554 554 
87,548 10 e London Platino-Brazilian әа5 62620452 : . .. - -- 
£100,000} 100 | 6% Do. ` 6 per Cent. Debentures . 109 112 109 112 5 8 7 | March & September - EN 
£100,000 | £100 4% Pacific Beropsen Tel.4% Guar. Debs." Red" 1942 . 108 111 108 11 813 3 - v. - 
1,839 4/0 Reuter К тев не на на на ET 7 8 7 8 5 0 0 April and October 2 = 
8,381 |8100 Cert.| 47/6 *3ubmarine "Cables Trust 6 per Cent. us 148 138 143 4 811 h : ; * 
15, 10 6/0 West African Telegraph | ........ dimise emm 5 6 5 6 5 0 0 | January and July = .. .. 
2238, 300 100 5% Do. 6 per Cent. Debentures (red.) . 103 100 103 1c 415 6 | March & September 1041 10.4 
80,000 10 West Coast of Ameria ꝶ＋6̃ò³e „„ EE, 1 13 14 „* January an July .. ee * 
£160,000 100 8% |" A ua т Cant. Debentures, 1902 ......... 90. . 121 95 101 8 4 1 | June and December z . 
88,321 10 - 1/6 West odi and Panama ХО 18 1d 1i 11 - 17, 1% 
84,563 10 6 6 per Cent Ist Preference ...;........xd 11 123 111 12 5 0 0 | May and "November — — 
4,669 10 6 Do. 6 per Cent. 2nd Preference ..........xd of 104 93 10h 519 1 » ы z T 
£30,000 100 5% |" Do. брег Cent. Debentures, 1917 (red ә. — -| 103 111 108 11 411 9 | June and December e — 
64,251 15 8/0 Western and Brazilian.. „хі 7h 8 74 8 5 2 6 | May and November .. .. 
83,129 7 8/0 Do. 5 per Cent. Cumulative Preferred .. — 54 6 ei bà 61 5 0 0 - "e - 
83,129 di Do. Deferred Ordinary eee + 2 1} 2 .. - ae 2 
£158,100 100 6 Do. 6 per Cent. Debs., Series “А” 1910 . OP 103 107 1)3 107 514 3 | February & August - * 
£197,600 100 6 * Do. 6% Mort. Debs., Series '' B" 1910 103 107 123 127 514 8 з Я — — 
$1,177,000 000 7 Western Union 7% 1st Mort. (Building) Bouds . 107 112 107 112 6 5 7 | May and November 110} 110} 
£164,300 | 4100 1 *. Do. 6 per Cent. Sterling Bonds (red.) . 10 105 100 106 5 15 11 | March & September * — 
TELEPHONES, 

44,000 6 4/0 | Chil! Telephone (fully paid) . К. 82 3} 8; 3 5 6 8 - ^ = 
224,850 | 10/0 ltd. Consolidated Telephone Const. & Manufacturing ne т № fe f$ | в | May and November e = 
71,504 £l % | Oriental Telephone and Electric (fully paid) . Е ih H H H А}. Yearly ............ = 7 
434,597 6 2 National .... 8 7 7% 1; 7i 3151) | June and December ul 173 

15,000 10 6 Do. 6 per Cent. Cumulative 186 Pref. .... 17 19 17 19 85232 " " 17}! 1711 
15,000 10 6 Do. 6% Cumulative 2nd Pref. (fully рид). m. AR. |. 170 19 ; i: : n " 645 613 
119,234 5 2 ра: 5% Non-Cumulative 3rd Pret. pr ei 01 65 6i 10:4 1053 
1,100, Stock | 837 |+ . "Debenture Stock, 8}%(red.) .... -......| 103 108 105 108 3 5 9 | January and-July .. 4 
58, 6 1/0 | United River Plate . 7 31 37 3 3} 514 4 | July as — 
£140,733 Btock 65. i^ Do B per Cent. Debenture Stock (red. De ea 101 108 1(2 107 | 415 3 January and July .. х5 - — 
ELECTRICITY SUPPLY COMPANIES. 
E 5 ^ Blemiegham Electric Supply (fully paid) 9 se e = 2. 
+ x Des CRE bul: lei dau ee a д aaia 7 12 : 
40,000 #0 | 100 | City of London Electric Lighting (tally paid) ..| 15} — 1) 15} 1st | 1 G | February & August | 17 T 
40,000 10 6/0 05. 6% Cumulative Pret. (fully paid) .. 16} 17% 10 I7 $15.4 (даана чау, | SIN 1314 
£100,000 Stock 6% * Do. 57 Debenture Stock (red.) canes 130 135 128 13; 3:6 June aud December 
. 19,900 £5 V Electricity Supply QD, Tor ВЮВ dow ver eva соне . 2 ij 0 e 51 E 
,000 £5 2i6 | Charing Cross & Strand Electricity Supply Corp. . 91 10 9} 10 а 12 - 
£57,400 | £100 5% Do. брег Cent. Debentures,1900 .... ....... . s = E E 
22,475 £8 А County of London & Brush Prov. Ord. (fully раб) 8 9 8 9 PE — 
£10,000 | 210 5/4} Do. Pref. (fully paid) )))) 92 85 131 14d 131 14 14 — "2 x 
15:000 25 ix Ка — mak ightebridg Ei. Light (fully иа). >» м - - 

, — en n nig ridge g 1 y pa 3 * — E x 
10,000 £5 6% Do. 1st Pref. Cumulative (fully paid) .. : zm January and July .. — - 
111,900 xi we London Msotela Sup I. l ДЕ ae 1 ai if 83 — is} 133 

4 etropolitan Electric Su u — : - 

£150,000 Stock 44% |" Dos A 447 Debs. .. Y ч — T А, » 9 121 124 121 121 313 9 | June and December 123{ 125{ 
6,462] £10 4/0 | Notting Hill Eleotri e.s... sí tub di Refs 9) 103 91 10} Es — * m 

= ma ^ Жапа: ЖаШ. 5s 2a Suec Avast Passa = A lve 17, l5 15 2 0 L3 i2 128 

19,980 | £5 | 26 |St.Jamesand Pall Mail . 12^ 13 i 1$ js 8 MI m 

,000 £5 7% Do. 7 per Cenb. Preference.. 4 10 11 10 1i з 6 8 әз 11 101 

59,900 5 3/0 | Westminster Electric Supply (fally paid) ...... 104 113 101 113 3 5 3 — 
ELECTRIC MANUFACTURING, &o., COMPANIES. 

90,000 8 1/6 Brush Electrical Engineering .. toc 1 d 1 14 e - T se 
90,000 2 6% Do. per Cent. Pref. Non-Cumulative ...... 1 | 1 li VA. pa - а 
£125,000 | Stock 44% Do. 43 per Cent. Debentures.. .| MO 118 10 113 4 0 6 | March & September е Pa 
28,180 5 8/0 Crompton and Co., 7 per Cent, Cumulative Prat. 13 31 11 24 . January and July .. - eon 
89,261 5 1/6 | Edison and Swan United (“ A" Swan) (£3 paid) — 11 2i 14 21 613 4 | February & August - T 
£100,000 Stock 44% Do. 44% Mortgage Dabenture Stock 103 106 103 106 4 6 7 | January and Ju y. 106 103 
290.000 &5 i. Electric and General Inveat. Ordinary (£1 paid) .. ; -. A - 2 
110,000 2 1/0 | Blectric Construction ese en cece 1} 1} là 1 813 0 = 1 1 
12,845 2 2/93 Do. 7 per Cent. Cumulative Pref. ........ 24 8 25 3 413 4 | September ........ 2 2 
91,195 2 10/0 Elmore's Patent Copper Depositing ........... i 1 4 1 -. бе: АА 25 
20, 5 Md Fowler-Waring Cables (fully paid) ........ mes : . —— $^ ká 

50, 10 5/0 India Rubber, Gutta Percha, &c., Works ........ 201 914 200 213 413 0 February & August 21 20} 

£ 200,000 100 47 * Do. 4 per Cent. Debentures. tend 105 108 105 108 3 14 7 March & September М tig 
20,000 £5 1 Manchester Edison-Swan ' A" (£1 103. ра). 4 i E ls .. T - 
87,350 12 12/0 Telegraph Construction and Maintenance.. * 39 12 39 4? 4 5 9 | March and July..... 4l 49 
£'60,000 100 5% ee aas Er RES 104 107 104 107 4 13 6 | January and Jniv .› és 

£100,000 10 6/0 | W. T. Henley's Telegraph Works Ordinary........ 17 18 174 183 4 6 6 | March & September 171 173 
£30,000 10 7/0 Do. 7 per Cent. Preference .... 18] 194 15} 194 8 11 10 E z * а 
£50,000 Stock 417 Do. 44% Mortgage Debenture Stock.. 109 114 109 114 3 19 8 February & August * a 

RAILWAYS AND TRAMWAYS. 

£330,000 | Stock 19% vay aod South London Railway Con. Ordy. —.... 62 51 53 55 2 7 8 | January and July.. 54 523 

7,650 10 57 6% Perpetual Preference 15 154 15 16 | a B- 4 “3 - 153 154 
£10,171 | Stock 4% Do. 4% Perpetual Dabenture m» = = = = = 136 188 136 138 | 218 0 | May and November ep on 
87,600 £10 2:17 | Liverpool Overhead R 13} 183 13} 14 ШЕ ЖЕ ЖӨ; = m 
№), 000 19 5% . .. 16 178 164 178 | 17 9 * ed 
125,000 | Stock 4Y Bo; GZ Dobeli: dou mn is es mn ci ez 112 1144 112} 1144 8 910 | January and July — “з А 

* Ia PENES the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE. 


TE STIMON IAL. 


CPS n 


WüspERG NÉ ELECTRICITY WORKS, 


To the Secretary, 22nd October, 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
Dear Sir, | 
In reply to your enquiry respecting the 1 Engine of 


165 horse-power which you supplied to us in July last, we have pleasure 
in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 

It runs quite silently, and, as it requires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 


pmen /, 
"1 С te 107 
Je У. Уу 


(Signed) R. Н. FELL AND Sons, 
Limited. 
FREDERIC FowKEs, 
Managing Director. 


THE BRUSH ELECTRICAL EN GIN) EERIN G co. Ір: 


49, QUEEN VICTORIA. STREET, LONDON, E.C. 


CROMPTON & CO., Ltd., 


Arc Works, Chelmsford, 
Head Office: MANSION HOUSE BUILDINGS, LONDON. 


— 


ene 


— — —— 


It has come te our knowledge that reports are being 
circulated to the effect that our Arc Lamps are made 
for us abroad. We take this opportunity of stating that 
such is not, and never has been, the case, and that 


y nu аге MADE ONLY at CHELMSFORD, ENGLAND. 


Leas, Our Latest Pattern Arc Lamp has proved a very 
— A Great Success during the past season and the sales 
have been quite beyond our expectations. Encouraged 
5 is we are now introducing still further Improvements, 

in Design and Manufacture of these Lamps, being 
Crompton- Pochin у determined that they shall maintain their reputation 


L | as the Best Arc Lamps on the Market. 
amp. Full Particulars on Application. 


| : A5 : O. Pocket Price List and Formule (including Magnifying Glass), poet free, 15 Stamps. Crompton’s (Trotter's 
LIBERAL DISCOUNTS TO TRADE. Patent) Wiring Slide Rule, 2s. Cloth Case, 2s. 6d. ае Case, 3s. 
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THE EASTERN TELEGRAPH OOMPANYS SYST EM AND 1Т8 GENERAL 
CONNECTIONS. | | 


TK 


EASTERN TELEGRAPH H COMPANY 


IN CONNECTION WITH THE ^ (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
-AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to Spain, Р Portugal, Gibraltar, Malta, Egypt, Aden, 
and India. 
By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
„ Republic, Uruguay, aiso to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 


BY ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 


Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 


Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 
By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
: rand Manila. a n.. ыы ыы 
. Telegrams should be gent from the Company’ в Stations— 
LONDON—II, OLD ‘BROAD STREET, E.C.: 8, LEADENHALL STREET; 3, CREAT TOWER STREET; 42, PARLIAMENT 
— . STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLDORN VIADUCT, E. Ci FOREIGN AUCTION HALL, 
E COVENT CARDEN MARKET, W. C., and 449, STRAND, И.С. - 
MAN OHESTER—20, Brown Street. ! LIVERPOOL—E193, Exchange Buildings. 
| .—. G@LASGOW—141, BUCHAN AN STREET, 


COMPANY'S: LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, 5 Balonica, Smyrna, Ohio, 8 Oandia, Rettimo, Oanea, Sitia» 
Rhodes, Trieste, Corfu, Zante, Patras, MI “Greek Elands. | Santa ura, Tinos, ‘Andros, Zea, and 
the Gree 


The: Company's Cables. are worked by Muirhead's DUPLEX principle upon all its 
. Main Sections. 


In sending Tel from Postal Stations СС | 22 rds bel alled gratultously ! 
шлеме WTA НА ТЫЕЛ" — чут 
| Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or ab 


97, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, EO. By Otder, GEORGE DRAPER, Secretary. ` 


= — — 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
| Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECiED WITH | 

INDIA, CEYLON, BURMAH PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTIN OPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission cf Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS con the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a precem of Control which is exercised 
over every Message. 


are accepted ab the Company's ON 
LONDON: 18, Old E Broad Street, E. O., 6 and 8, Lime Street Square, and 
10 and 11, cing Lane, E.O. 
LIVERPOOL: African House, 6, Water Street. 


MANCHESTER: 60, Spring Gardens, | p mE mE 
Where receipts are given gratis for the ch es made and whence m es are sent direct by Special Wire, and 
at any Postal: elegraph Office thranghout e Kingdom. , 


ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the ‘ Via.” 


Books of Forms and Tariff Books contaming Rules and Regulations, Lists of Stations, &c., are forwarded post: free. on 


application to the lene: в Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Е.С. 


BROWNING'S PRESERVATIVE ENAMEL PAINT, 


A ANY OOLOUR OR TINT. 
READY ‘MIXED. USEABLE AT ANY TIME. n: SHIPS, STEAMERS, YACHTS (aside oz outside), LAMP-POSTS 8 (ane and Electric) 
and for ALL PURPOGES where a hard and washable surface is essen Has ear ol rough w 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Beaute tor Iron а. Roofing, е Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARB USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES ОР TEMPERATURB, ёе, 


BROWNING'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "2 damp Waits 


Makes Bricks, Porous Stone, Cement, &c., weatherproof. It was applied to Ө че em IN MAY ery rec a eleven years 
exposure to the trying climate of London, Mr. Dixon, С.В, (who brought the Obelisk to Times, May 38th, 1990, 


THE PAINTS and the SOLUTION SECURED the HIGHEST ‘AWARDS at t each of the EXNIBITIONS— 


: OL£OPATRA'S NEEDLE - 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: WEATHERPROOF LONDON." 
Duncan Wallet and Co., 
E P P S S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 
GRATEFUL—C 9MFORTING., 114, FENCHURCH STREET, LONDON, E.C. 


Special Arrangements made for supply of Telegraph Stations ё Cable Steamersabroad. 
Messrs. D. W. & Co.s nto to Y Me ah a and Bonded Storer tothe Se ru 


t ani US STATIONS of the STERN 
AND SOUTH AFEIOA and A STEEN EXTENSION, PIRA AND 


AFRICA 
CHINA TELEGRAPH CO OMPAN ES, and are prepared to execute orders on special 


С О C О А favourable terms on shortest — Telephone No. 502 Avenue. 
KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STREAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STRAMERS, DUCAL LINE, CLAN LINE, RATIONAL 
LIRE, STAR RAYIGATION CO., Messrs, GEORGE THOMPSON а CO., Messrs, LAMPORT а HOLT, Messrs. MILBURB * CO., Kr. L. LUND, The 
EASTERN & AUSTRALIAN STEAM MAYIGATION CO., and other large Fleets of Steam and Salling Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made tothe SOLE MAKERS, 


JOHN KIRKALDY & SON, wee GARFORD ST., LON DON, E. 


TELEGRAPHIC ADDRESS | "EIRKALDY LONDO 
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THE EASTERN + SOUTH AFRICAN TELEGRAPH COMPANY. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lorre, го 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


———————— 0999999909999 9 ——————————7 


The above Companies, by means of Cables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


BOUTH APRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR, SEYCHELLES, MAURITIUS, MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM. 


WEST COAST. 


- BRITISH | PORTUGUESE. | FRENCH. 
BATHURST (Gambia). BISSAO. | CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
A. | | А KOTONOU (Porto Novo), 
bes | eoa pies GABOON. 
к S. THOME, WHYDAH. 
BRASS. LOANDA. 
- BONNY, BENGUELLA. | GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffa. and all Information can be obtained at the Compeny’s Head Offices, Winchester House, 60, Old Broad Street, E.C. 
By order 
H. E. PLANE, Secretary, GEORGE DRAPER, Secretary, I. CAMBROOK, Secretary, 
Arazaan Dzor Tetzesars Comrany; Eastern awp Sours Avzican TaLzeRAP Wast Arroan TzrmoxiPm Оовраия, 


Company. 
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THE WESTERN + BRAZILIAN TELEGRAPH CO., In. 


"HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Wideo and Buenos Ayres, also by cabl 
from Pernambuco to Ceara, Maranham, and Para. : 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 
Madeira =~ .. .. . . i ; 
Oape Verde Islands—St. Vincent 

15 i St. Iago D е ш леш 
Brasil—Pernambuco 2—2 . æ „ 
» All other Statio, 
Uruguay—AllStationg.. . = „ sæ om 


Argentine Republic—All Station 
Paraguay—All Stations ш "us жоо ш 
Bolivia—All Station 
Ohili— All Stations ie. ча eee aC 
Peru—All Stations —— 2 


000000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern." | 


By Onpxn, 
| RIOHABD OOLLETT, Secretary, 
DBRAZILIAN Бовмавок TmrLxcRAPE Co., WiwoHzsTER Hovsz, Oun Beroan Ббтввкт. 
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SS "COMMERCIAL." 
7, е N l | | 8 
2 € 
= THE LEADING ATLANTIC CABLE COMPANY. 
МАСКАҮ - BENNETT-SYSTE 


.. 


THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. 


POSTAL, ЕЛЛЫК ето о теат 
е unite Y 
CONNECTIONS. a 


CANADIAN PACIFIC TELEGRAPHS reaching all Important places In CANADA,from 
the Atlantic ti the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


“ V COM M ERCI AL n о insure yout Bablegrams beíng forwarded by thls thle Company’ < system, pm mark them “Via COMMERCIAL," whieh 
VIA CUMMERCIAL. Indication 1è not Marge for; omuse the Company's own forma, bearing {ts s GLOBE trade mark 


THIS COMPANY'S ROUTES: AVOID ALL LONG, LAND LINES ON BOTH. SIDE SIDES OF THE ATLANTIC. 


HAD Orrick: 258, BROADWAY, NEW YORE, U.S.A, 
J. W. MACKAY, PRESIDENT. 
GEO. G. WARD, VIOE-PRESIDENT & GENERAL МАНАСКА, 


THE WESTERN UNION TELEGRAPH COMPANY. 


 EXEOUTAYE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 


—— — ———————. oe 


THOS, T. ECKERT, Prestaent and General Manager. 


THE LARCEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direst. Both Cables are dpd. 


ы LAND-LINE SYSTEM of the Company in AMERICA com 740,000 MILES of 
WIRE, and. $1,000 TELEGRAPH OFFIC. ^ 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Oables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TÉLEGRAPH OOMPANIES for 


ALL POINTS in MEXIOO and OENTRAL and SOUTH AMERIOA. 


DIREOT WIRES and CABLES to HAVANA, connecting at that place with the СОВА SUBMARINE 
| and WEST INDIA AND PANAMA TELEGRAPH OOMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 


Te ensure the Direct aae Prompt Transmission of ane 5 any тентер ри te all places in the Western Hemisphere 


66 via Western Union. 5 = e wil be меваи 


та ser Aen — 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, Е.С. 


RECEIVING OFFICES: 


2, N AVENUB LONDON, W.O. 1, PANMURB * TREBT,D ВЕ. 
дь, BXOHAR DINGS, LIVERPOOL. 106, GORGE STREBT, BD L. 


WU. CHAMBERS, BALDWIN ӨТ. BRISTOL. | BOVAL EECRAXOR BANE ТТ, MAN 
SQUARE. BRADFORD, e 


GENERAL OFYIOR, LONDON, 
BISHOPSCATE HOUSE, 55 and 58, BISHOPSCATE STREET WITHIN, E.G. 
FREDERICK WARD, MANAGER IN ERGLARD. 


40, MARE LA 
з, ROYAL LANE, LONDO ae E. C. 


Henn DUAD ARUKD L T. STRAND 
B ONDON WO ' ине, : 
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TELEPHONE No. 15,077. TELEGRAMS: '' INDIOBS LONDON.“ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Electrical Auctioneers, Valuors, 


: AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterting. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOTION, &c. 


Re BLACK, HAWTHORN & Co., Ltd. (in liquidation). 


IMPORTANT SALE OF ENGINEERING PLANT AND MACHINERY. 


HEATLEY KIRK, PRICE & GOULTY 


have been iavoured with instructions to SELL BY PUBLIC AUCTION, at 
an early date, the 
CONTENTS OF THE MARINE DEPARTMENT 
of the above firm, comprising the Plant and Loose Tools, and the Stock and Stores 
which have not been taken over by the present proprietors. 

Catalogues are now in course of preparation, and may be obtained on application 
to T. HARRISON, „ Liquidator, St. Nicholas Chambers, Newcastle-on-Tyne ; or 
df the AUCTIONEERS, 40, Queen Victoria-etrect, London, E.C., and Albert 
Chambers, Albert.square, Manchester. 


TO ENGINEERS, MOTOR CAR COMPANIES, AND OTHERS. 


ТО BE SOLD, as a Going Concern, Valuable Old-Established 


Leasehold ENGINRERING and REPAIRING WORKS in the W occupa- 
tion of Leete, Edwards & Norman, Limited, 366 and 36S, Euston-road, N.W., together 
with the whole of the Valuable Plant, Machinery, and Tools, and the Goodwill of 
the business. 

For full particulars apply to Mr. THOMAS S. RICE, Engineer, Alde 
60, Watling-street, E.C., or to Messrs. CURTIS THOMSON, LUCEY, HIC 
Chartered Accountants, 15, George-street, Mansion House, Е.С. 


House, 
& CO., 


A DMIRABLE FACTORY PREMISES alongside railway, 


with about one-eighth of an acre of land, in suburbs of London. Two minutes 
from station, half-a-mile from Themes. Freehold or Jong lease. Must BE SOLD 
AT ONCE. No reasonable offer refnsed.— A Adress, SWINBURNE and Co., 66, Victoria- 
street, Westminster, S. W. 


COUNTY BOROUGH OF BRADFORD. 


SALE OF METERS. 
The BRADFORD CORPORATION have FOR SALE the following Electricity 


Meters, viz. :— 
‘117 ARON METERS. 
86 FRAGER METERS. 
24 EDISON METERS. 
21 OULTON and EDMONDSON METERS. 
A list giving details and capacity of the above Meters can be had on application 
to the Borough Electrical Engineer, Town Hall, Bradford. 
All Meters are guaranteed to be in good condition and working order. 
ALFRED H. GIBBINGS, 
Borough Electrical Engineer. 


Town Hall, Bradford, 
goth November, 1896. 


HE URBAN DISTRICT COUNCIL OF COLWYN 


BAY AND COLWYN. 


COMPETITION. 


TO ELECTRICAL ENGINEERS, CONTRACTORS, AND OTHERS. 


The above Council invite PLANS, PARTICULARS, and ESTIMATES, &c., for a 
Scheme of Blectric Lighting for their District, the powers for which they obtained 
last Session. 

The Schemes submitted must possess all the latest improvements for both ров 
and private lighting, and each competitor must combine with his scheme the ad- 
visability or otherwise of erecting in conjuoction therewith a Refuse Destructor ; 
and als^ to consider the advisability of making use of water-power from a mountain 
stream in the district, of which the Council have riparian ta. 

To the author of the Scheme considered the best a premium of £80 will be paid, 
and in the event of the work being carried out such premium must be considered as 
part payment of the engineer's commission. To the author of the Scheme con- 
sidered second best a premium of £20 will be paid. 

Fürther information will be received on personal application £o Mr. Wnr. Jones, 
A. M. I. C. E., the Council's Surveyor. 

The Schemes must be sent in addressed to the undersigned not later than the 12th 
ш o1 JANUARY, 1897. 

Council do not bind themselves to either adopt or carry out any of the 


Schemes submitted. | 
JAMES PORTER, Solicitor, 
Municipal Buildings, Clerk to the Council. 
Colwyn Bay, 8rd December. 1896. 


HE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


The SHARE REGISTER of this Company will be CLOSED front the 7th to the 
14th proximo, both days inclusive. . i 


order 


Winchester House, Old Broad-street, | 
London, E.C., 9th December, 1896. 


E. HESSE, Manager and Secretary. 


— — 


1896, endorsed Improver.“ 


а Gold BE adi ml ow. 


— a a a 


Mannfacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrame, '‘ Turnstile London." t ` Telephone, 65188 


TENDERS INVITED. 


VESTRY OF CAMBERWELL, LONDON. 


TO ELECTRIC LIGHT ENĠINEERS, CONTRACTORS, &c. 


The BATHS COMMITTEE of this Vestry invites TENDERS for the RENEWAL, 
&c., of 45 ACCUMULATORS or STORAGE BATTERIES in connection with the 
Electric Lighting of their Baths and Wash-houses in Church-street in this parish. 

Tenders to be delivered at the Vestry Hall, Peckham-goad, on MONDAY, the 14th. 
inst., not later than Four o'Cinck in the afternoon. 

Specification and Form. of Tender can be obtained from Mr. О. 8. Brown. Surveyor 
to the Vestry, Vestry Hall, Camberwell, on and after Wednesday, the ?th instant. 

The Vestry does not bind itself to accept the lowest or any Tender, and Sureties 
will be required for the due performance of the Contract. 

Persons tendering must comply with the conditions us regards rates of wages and 
hours of labour as contained in the form of Contract. 

By order, 
C. WILLIAM TAGG, Vestry Clerk. 

Vestry Hall. Camberwell, 7th December, 1896. 


2 


ROROUGH OF HARROGATE. 


The TOWN COUNCIL are prepared to receive TRNDERS for WIRING the 
Municipal Offices, Victoria Baths, Market Hall and Public Library, also for ELEC- 
TRICAL FITTINGS for the same. 

Specifications and forms of Tender can be obtained at the office of the Electrical 
Engineer, Montpellier-gardens, Harrogate, on deposit of two guineas, which deposit 
will be returned on receipt of a bona fide Tender. The buildings can also be 
inspected on application. | 

Tenders, sealed and marked Tender for Electric Lighting,” must be addressed to 
the Town Clerk and delivered on or before JANUARY 1, 1897. 

The Council do not bind themselves to accept the lowest or any tender. 


By order, 
GEO. WILKINSON, M.1.E.E., Consulting Engineer. 


December 9, 1896. 


Фо rw ore ee er oe ~ = 


APPOINTMENTS VACANT. 
CITY OF BELFAST. 


The Electric Committee of the Belfast Corporation are prepared to take an 
IMPROVER into their Electric Light Works. . 

Particulars as to terms and qualitications сап be obtained on application to the 
City Electrical Engineer. | 

Applications to be sent to thé undersigned оп or before FRIDAY, December 18th, 


VICTOR A. H. McCOWEN, 
City Electrical Engineer. 


Central Station, Chapel-lane, Belfast. 
QTY OF BELFAST. 


ELECTRIC LIGHT DEPARTMENT.—DRAUGHTSMAN. 
The Electric Committee have a vacancy fora TEMPORARY DRAUGHTSMAN. 
Experience in central station work necessary. 
pplications, stating age, experience, and salary required, and copies of three 
recent testimonials, to be sent to the undersigned on o$ before THURSDAY, 


December 17th, 1896, endorsed Draughteman.’ 


VICTOR A. H. McCOWRN, 
City Electrical Engineer. 
Central Station, Chapel-lane, Belfast. | i 


COUNTY BOROUGH OF 


ELECTRIC LIGHT DEPARTMENT. 
WANTED, a good CABLE-JOINTER, with experience in compound anl india- 
rubber high-tension cables and house service connections. Preference given toa 
man with a knowledge of alternating-current transformers. Wages £2 10s. per 


SALFORD. 


week of 544 hours, no overtime paid. Applications endorsed ‘Cable Донг. 
dressed 


to the Chairman of the Gas Committee, Town Hall, Salford, to be 


ad 
delivered not later than 5 p.m. on Thursday, the 17th inst. 


By order, 
; SAMUEL BROWN, Town Clerk. 
Town Hall, Salford, 4th December, 1896. 


NOTICE. | 
THE CENTRAL EXTENSION BUILDING COMMITTEE 


of the OLDHAM EQUITABLE CO-OPERATIVE SOCIETY, Limited, desires 
the сое of a Competent OUS Шш gain EN GINEER to prepare 
Plans, ons, &c., for a complete power р an super- 
vise its erection. Terms on which professional services will be rendered may be 


sont to the Offices of the Society, on or before December 17th, 1896. Letters to be 


endorsed '' Electrical En r. Information may be had from Mr. THOMAS 


TAYLOR, Architect, 27, Queea-atreet, Oldham. 


SITUATIONS VACANT AND WANTED, &o. 


A EMATURE WINDERS WANTED. Must be thoroughly 


competent.—State experience to W. I. B.,“ Electrician Office, Salisbury- 
court, Fleet-street, k. C. 


V ACANOY for PREMIUM PUPIL in the works of a 

leading firm of manufacturers of electric light and power plant.—For terms 
apply to 9625, Hiectrician Office, Salisbury-court, Fleet-street, Е.С. 

ACANCY for PUPIL to learn Electrical Business. Small 


premium, with home comforts for gentleman's son.—Apply, PARSONS, Cunsey, 
Windermere, f 


C 


AX. 
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ANTED, an ASSISTANT ELECTRICIAN for a central 


station. Must have had supervision of high-pressure alternating current 
system, and be capable of testing cables, house-wiring transformers and meters. 
One having had practical mechanical experience preferred. Wages £2 per week. 
State age, previous experience, and send copies of three recent testimonials to 41296, 
Electrician Office, Saiisbury-court, Fleet-street, Е.С. 


W ANTED, an ENGINE FITTER to take charge of 
small Steam Plant, and capable of executing ordinary repairs. One with 
experience of high speed engines and slight knowledge of alternators preferred. 
Permanent job to suitable man.— Apply, stating wages and whether married or single. 
enclosing copies of testimonials, to EL&CTRIC LIGHTING Co., Limited, Killarney. 


* TANTED, JUNIOR ENGINEER in Provincial Electric 

4. Supply Station, Must have mechanical and electrical training. and some 
central station experience. Commencing salary. €60 per an um.—Apply, T. J., 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


— —&AüU—œ— 


WW ANTED, DRAUGHTSMEN for dynamo and motor 


work. Was es 308. to 35s.— Apply, stating age, references and salary, to 
„W. F.“, Electrician Office, Salisbury-court, Fleet-street, E. C. 


ANTED, BRASS WORKER. used to Árc Lamps and 


Instruments. State wages.—WALSALL ELECTRICAL COMPANY (Limited), 
Wals*ll. 


ANTED to ARTICLE or APPRENTICE а well- 


educated YOUTH to an Rlectrical Engineer. — Send particulars of business 
taucht and terms to MR. TucKFR, 29, Bridgeland-street, Bideford. 


DVERTISER (aged 22), who has had thorough practical 
and theoretical electrical training, seeks EMPLOYMENT with good firm of 
Electrical Engineers, as Sub-Manager in Works, or Outside Manager in charge of 
installation мок. Excellent testimonials. - Address, M.," 24, York-street, Baker- 
street, W. 


LECTRICAL ENGINEER, 8 years’ experience, desires 
POSITION of responsibility in central station or works, excellent testimonials. 
— Address 2353, Electrician Office, Salisbury-court, Fleet-street, E.C. 


ENGINE DRIVER wants SITUATION, at home or abroad. 


Driving and repairing engines, boilera. Very handy 
Sober and reliable 


"THE LATE WORKS MANAGER of the J. E. S.“ 
Accumulator Co., Limited, is open to an ENGAGEMENT.—HENRY GORTON, 
х0, Parkhurst-road, London, N. 


OUNG MAN seeks Situation as IMPROVER in Central 


Station, 5 years’ experience in machine making, bench and lathe work and 
armature winding.—Apply ‘‘ ELEOTRIC,” 57, Hamilton-screet, Cardiff. 


WLECTRICAL ENGINEER takes EVENING STUDENTS. 


Practical work, engine and dynamos. —51, Sinclair-road, Kensington. 


ESSONS BY CORRESPONDENCE in Electric Light 


and Power Engineering; Course B.“; 20 lessons 25s.—For full particulars 
apply ENGINEER," 53, St. Dunstan's-road, Hammersmith, London, W. А 


WANTED, and FOR SALE. 


LASS INSULATORS 
for Electrical Purposes offered by 
ADOLF SCHONBEK, 
MORCHENSTERN, near Gablqnz, Bohemia. 
Samples supplied. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell.road, London, E. C. N.B.— 
Platinum sol 


ANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


&c.—EDEY and Co., 256, Ferndale-road, Brixton, S. W. 


A CCUMULATOR CHARGING.—C. H. CATHCART 
and CO., having plant specially pp i for this purpose, Charge Cells of all 
sizes promptis, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting experimental uses, &c.—3, Dorset-buildings, Salisb 
square, Fleet-street, E.C. Telephone No. 65,206.) 


„How TO MAKE A DYNAMO,” 2s, post free. Price 


Lists, Dynamo Castings, 14d.—CROFTs, Electrician, Dover. 


шу. 


2 Manufacturer of 

р ELEOTRIOAL AND PHYSIGAL 
AWAY INSTRUMENTS, 
- : v Ж ж 44, HATTON GARDEN, LONDON. 


CATALOGURBS FREE. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLACKMAN rar mung 


COMPANY LTD. 
63, Fore Street, LONDON, E. O., & Branches. 


WHITTAKEHR’S BOOKS, 


ttm 


TRANSFORMERS rox SINGLE AND 


MULTIPHASE CURRENTS: a Treatise on their Theory, Con- 
struction and Use. By GisBert Kapp, NM. Inst. C. E., M. Inst. E. E., 
Author of Electric Transmission of Energy." Translated from the 
German by the Author. With 133 Illustrations. 254 pp. with 
Index. Crown 8vo, бв. (Just Published.) 


THE DYNAMO : its Theory, Design and 


Manufacture. With 190 Illustrations, mostly from original drawings. 
By C. C. Hawkins, M. A., A. I. E. E., and Е. WaLLIs, A. I. E. E. Second 
Edition. Revised. 530 pages. 10s. 6d. 


A work of no mean ability. One valuable feature throughout the book is the 


excellence and number of the illustrations.”— Electrical Engineer. 


„We welcome this took as a thoroughly trustworthy and useful j . 


ELECTRIC LIGHTING Ax» rowrn 


DISTRIBUTION. An Elementary Manual of. For Students pre- 
paring for the Preliminary and Ordinary Grade Examination of the 
City and Guilds of London Institute and General Readers. By 
W. P. Maycock, M. I. E. E. Third Edition. Revised and re-written 
in two volumes. Vol. I., with 231 Illustrations. Crown 8vo, бв. 


The work will no doubt become a standard text-book for schools and classes on 
this subject; as such it has few equalis. — Electrical Review. 


One of the best educational electrical engineering manuals now before the 
public. Elect ricity. 


AUTO-CAR S. By D. FARMAN, Mechanical Engineer. 


Sole Authorised Translatiou from the French. By LUCIEN SERRIALLIER. 
With 112 Illustrations. Crown 8vo, 58. (Just Ready.) 


METRIC WEIGHTS AND MEASURES: compared 


with the Imperial System. By W. Н. WAGSTAFF, Gresham Professor 
of Geometry. Is. 6d. (Just Published.) 


АХЫ МАМАМ INANA NI NRL NOL — 


London: WHITTAKER & С0., Paternoster Square, E. C. 


PORTABLE ELECTRIC 


SAFETY LAMPS 


FACTORIES, > 
GAS WORKS, | 


&c., &c. &e., &c. 


MAKER 


J. PLTTRIN . 


56, Red Lion Street, Clorkenwell, E. C. 


PRACTICAL MAKER, 
67, Farringdon Road, B.C. 


X RAY TUBES. 


FLUORESCENT SCREENS. 
INCANDESCENT ELECTRIC LAMPS 


EXPERIMENTAL & SCIENTIFIC 
GLASS BLOWING. 
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Board oj Jrade Regulations, 


1886. 


CLAUSE 7.— Every Main shall be tested for Insulation after having 
been placed in position and before it is used for the purposes of supply, the 
testing pressure being at least 200 Volts.” 


EVERSHED PORTABLE 


———— 


AND WEIGHS LESS THAN 20LBS. 


 —————--—————.—_——_—_————————————— 
— — 


SOLE MAKERS: 


EVERSHED & VIGNOLES, Ltd., 


Woodfiold Works, Harrow Road, 
Telegrams: ‘‘DOROTHEA, LONDON.” L O ND O N, W. 


Telephone No. 7064. 


GIVES 100, 200 | or SOO YOLTS, 
| 
| 
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CONNOLLY BROTHERS, LIMITED, 


Blackley, MANCHE STER. 


TELEPHONE No. 2561. TELEGRAPHIC ADDRESS: "CONNOLLYS BLACKLEY.” 


INSULATED WIRE & CABLE MANUFACTURERS. 


— — m er чє 


LARGE STOCKS ARE KEPT IN LONDON 


For IMMEDIATE DELIVERY by 


Messrs. FRANCIS & SPILSBURY, 
Mansion House Chambers, 20, Buckiersbury, E. G. 


TELEGRAPHIC ADDRESS: "AGENCIES LONDON,” 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 


and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., eke, MANCHESTER. 


| Oromfiton д ЛЛ | , Anm nortano „„ 
c 


on page c. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers апо Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR BLECTRIC LIGHT INSTALLATIONS, 


MAKERS OF Engines of ail Sizes up to 1,500 h. p. The “ECONOMIC” Boiler is one of the beat. 
— ——— ~ — steam generators before the public not only 
Portable and Semi-Portable Engines. | 


for Efficiency but for Eoonomy aad Dura. 
Semi.Pixed Engines and Boilers. bility. This Boiler contains particularly 
Horizontal Engines. good features and high qualities, and is 
Vertical Engines and Boilers. BEING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. CENTRAL ELEOTRIO LIGHTING STATIONS, 
Triple-Expansion Engines. MILLS and FACTORIES &c., WITH GREAT 
Corliss and Trip Gear Engines. Bees es) сое m SUCCESS. 
Horizontal Winding Engines. 3222 XM Cornish, Lancashire, ' Essex,” Vertical, Looo- 
Air Compressors: N motive, Boonomlo, Баас. Water-Tube,,. 
Compound Portable & Semi-PortableEngines | 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Pixed Engines and Boilers, 
Compound Horizontal Fixed Engines. | 


Marine, and other Boilers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAMF- 
BOILERS OF EVERY DESCRIPTION. 
ALL RIVET HOLES DRILLED. 


Telegraph Address: ‘‘ PAXMAN,COLCHESTER."  Paxman'sPatent''Economio" Steam Boiler. BOILERS MADE UP TO 20010. WORKINC PRESSURE.. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CGO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861-1878. 


No. 969. 


[vor M.] 
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NOTES. 


— — 
We publish in full this week the interesting Paper ‘‘ On the 
Magnetic Permeability ot Liquid Oxygen and Liquid Air,” 
recently read before the Royal Society by Prof. FLEMNG and 
Prof. Dewar. Those who have seen at the Royal Institution 
the oft-repeated and striking experiment of Prof. Dewar, in 
which he excites Farapay’s electro-magnet at the moment 
when a dish of liquid oxygen is between its poles, with 
the result that the globules of liquid oxygen rush violently 
into contact with the magnetised iron and remain cling- 
ing there until dissipated, will learn with some surprise 
that the permeability of liquid oxygen is only 1 00287, 
or some 25 per cent. less than that of the so-called non- 
Magnetic manganese-steel of Mr. HaprreLp's make. The 
impressive clinging effect just referred to is, of course, largely 
due to the liquid nature of the feebly magnetic medium. On 
the other hand, the volume of magnetic susceptibility of liquid 
oxygen is more than four times as great as that of a saturated 
solution ofone of the most paramagnetic iron salts, ferric chloride 
to wit. Thesame indefatigable experimenters have, we under- 
stand, now determined the dielectric constant of liquid oxygen, 
and, as related in the Paper itself, hope to be able, by employ- 
ing а very delicate and beautiful method, to ascertain whether 
the permeability of liquid oxygen is or is not а function of the 
magnetising force. The value for » already obtained corres- 
ponds, it will be observed, to the comparatively large mag- 
netising forces lying between 166 and 220 C. G. S. units. 


Prick SIXPENCE. 


THe Paper On the Manufacture of Alkali and Bleach 
by Chemical and Electrolytical Methods,” read on Monday 
last before the Northern Society of Electrical Engineers, 
by Mr. BERTRAM  BrouNr, was one which the parent 
society would have done well to sekure. Mr. Brouxr 
faces the problem fairly and squarely without blinking, 
and we think the conclusion he arrives at is distinctly 
encouraging. The directness and cleanliness of electrolytic 
methods, combined with the absence of noxious bye-products 
and a decided diminution of the part played by the British 
workman, are obvious advantages. As the author too truly 
remarks, the manual labourer is in these days “ apt to be 
exigent,” so that any process which tends towards his 
deletion has a commercial advantage." Moreover, as is 
pointed out towards the end of the Paper, there is 
plenty of room for improvement in electrolytic processes. 
We are not now concerned with mechanical improvements, 
but with an improvement of the average electrical effi- 
ciency. Mr. Bxuount does well to give the go-bye to 
purely theoretical data ; but he shows, nevertheless, that we 
may reasonably look to save coal to the extent of 25 per 
cent. by adopting electrical methods. At the same time, he 
duly discounts the value of this gain, of which so much 
might be made in & prospectus. We hold that electricity 
will surely gain upon existing chemical methods, though 
slowly, seeing the inertia of the human mind when con- 
fronted with ‘‘ new-fangled ideas," the vast capital sunk 
in chemical plant, and the improvements which are, no doubt, 
quite possible in existing chemical processes. The sober view 
taken by Mr. Biount, therefore, strikes us as eminently suit- 
able to the occasion. The world is full of seers who have 
beatific visions of the far-distant future, but who refuse to see 
awkward facts a few inches beyond their noses. 


— — 


** Goop wine needs no bush, and we feel sure that those 
of our readers who are practically interested in physical 
measurements and physical instrument-making will read with 
interest Mr. Vernon Boys’ hints as to how one must set to 
work in order to successfully make and employ quartz fibres. 
By his discovery of these fibres Mr. Bors placed a splendid 
aid to research in the hands of investigators requiring a 
means of suspension for the moving parts of their apparatus 
corresponding in delicacy with the delicacy of measurement 
now always aimed at in physical work. 
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Tur text of the Report of the ElectricgTraction Committee 
to the Bristol Town Council, which the latter have been 
so ill-advised as to accept, reveals in even a stronger degree 
than any previous action the high-handedness and injustice 
of their attitude towards the Tramways Company. With 
some aspects of this unfortunate affair we have already dealt 
in last week’s leading article. It now appears that the Chair- 
man of the Committee is opposed to the trolley system, from 
the ratepayers’ point of view, though he grudgingly recog- 
nises its commercial advantage to the Tramways Company. 
Accordingly, the Town Council are recommended not only to 
insist on supplying electric power to the Tramways Company, 
but also to stipulate that at any time after a period of five 
years the whole of the overhead construction shall be abolished 
and the traction system be reconstructed, if in the opinion of 
the Corporation any better system is available. In other 
words, not only must the Tramways Company place the vital 
part of their business, the supply of power, in the hands of out- 
siders, but they will have to expend a large sum on constructive 
works which in only five years’ time they may be bidden to 
throw on the scrap-heap. Thus, by coercing their victim into 
a compulsory purchase of power at a high tariff, and by 
compelling it to wipe off capital outlay on overhead con- 
struction in but five years, the Council hope, no doubt, to 
have so smitten the Tramways Company hip and thigh that 
its business will fall mangled and cheap into their hands 
at the day of purchase. 


— 

TREE Reports to the Tramways Company by Lord KRLvix, 
Dr. J. Hopxrnson and Mr. Н. F. PaR SHALL respectively, are 
in strong support of the Company's decision to generate 
electric power for itself, or to have none at all. Lord KELVIN 
agrees that the present Bristol plant is altogether unsuited,” 
and thinks that the Corporation cannot do better than 
leave the Tramways Company free to arrange its own plans 
for generating, supplying, and using electricity for its 
traction." Dr. Horxiwsow says that in the particular 
circumstances at Bristol, the Corporation cannot possibly 
supply the current to the Tramways Company as cheaply as 
the Tramways Company can generate it for themselves.” Mr. 
Parsnatt’s Report goes more fully into the matter than the 
‘two previously mentioned, but its conclusions are the same. 
He strongly advises the Company not to hazard the success 
of the entire business by undertaking to extend the system of 
electric traction in Bristol, if accompanied by a condition 
that it shall not be permitted to generate its own supply of 
electricity. 

As we go to press we learn that the Bristol Tramways 
Company have decided to withdraw their Bill, so far as it 
concerns the lines wholly or partly within the jurisdiction of 
the Town Council. 


We have received a сору of Mr. A. H. Gmzmos' report 
to the Bradford Corporation on the supply of electric power 
from the existing municipal station for working two proposed 
extensions of the tramway system. Mr. Gissines has esti- 
mated that the present station could “ drive а 10-minutes’ 
service of three times the number of tramcars now running on 
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all the systems in Bradford." We presume he means that it 
could do so when not running lights. At the beginning of 
this year the station capacity was 48,500 lamps, and some 
86,000 lamps were connected. There have, of course been. 
subsequent extensions, both of plant and of lamps; but it is. 
clear from the report before us that Mr. Gissines looks on the 
183,000 units to be taken by the tramcars as merely a dayload.. 
In fact, he specially stipulates that this is to be the case. Yet,. 
no allowance has been made, in the estimates of capital outlay, 
for the provision of storage plant, which would be rendered. 
necessary by this stipulation. For supply of electric energy 
to the Tramway Committee a charge of 14d. per unit is recom- 
mended, and it is estimated that the cost to the Lighting 
Committee will not exceed one penny per unit. This esti- 
mate only includes coal, oil, repairs, and a small share of the 
wages; whereas it seems to us that it would be more correct 
to include a proportionate share of the capital charges and 
other items of expense. Why, in a combined station, where 
the dayload is an afterthought, should the latter escape scot 
free of the most important charges? Indeed, it is this very 
consideration which in many cases may make it advisable for 
a tramway company to generate its own power, instead of 
buying it of an electric lighting concern. 


— a 


XET another debate on the tramway question, the elucida- 
tory value of which was inversely as its length, took place 
at Tuesday's meeting of the London County Council. The 
net result of the prolonged cross-talk was the passing of the 
first recommendation of the Highways Committee by 55 votes 
to 89. The Council has, therefore, agreed to the general 
idea of the immediate purchase of so much of the network of 
the North Metropolitan and London Street Tramways Com- 
panies as lies within its jurisdiction and to the subsequent 
lease to the former Company of the lines acquired. The pur- 
chase price is fixed at £675,000. The operating Company will 
pay & fixed rent of £45,000, plus 10 per cent. of any increase 
on the gross receipts of 1895. In the event of electric traction 
being adopted, the Council is to get 80 per cent. of whatever 
balance may be left after interest has been paid at certain 
rates upon the capital outlay. From the point of view of the 
electric tractionist, this scheme does not offer so great and so 
immediate an opening as would have been presented had 
almost any other workable plan been adopted. Probably the 
best solution of the tramway question from the electrical 
standpoint would have been a long extension of the leases of 
the existing companies upon the condition that they adopted 
some approved form of mechanical traction. The next best 
solution would have been the purchase of the entire London 
Tramway system by the Council and its lease to а 
powerful syndicate. However, one must be thankful for very 
small mercies in this work-a-day world; and the electrical 
industry may, therefore, congratulate itself in a subdued 
manner upon the mere fact that electric traction is actually 
contemplated as a possibility of the near future. 

THERE is a somewhat hackneyed proverb referring to the 
distinct advantages which accrue to the early bird at the 
expense of the early worm. Patents which have been taken 
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out for inventions some fourteen years before their time are 
certainly early birds, but, alas, they catch no worms; these, 
as а rule, are kept for the special delectation of knowing late 
birds. Now that the attention of syndicates is being directed 
towards sectional-rail and similar systems of electric traction 
it is of interest to recall the pioneer work of Profs. Ayrton 
and Perry, the inventive portion of whose intellects are always 
several years too fast by English mean time. The patent we 
refer to is the well-known No. 783, of February 24, 1881, for 
* Electrical Conductors.’’ It describes in detail several systems 
of making contact with an insulated sectional conductor when 
а car is approaching it, and breaking contact when the car 
leaves it; and there is also described an automatic block 
system, by which a train cannot enter a section on which 
there is already another train, the current being cut off from 
the following train and its motors short-circuited, One of the 
devices described in this interesting specification is very similar 
to one which Dr. Joun HorRmsox has recently recommended 
for Leeds. 


On Saturday, November 28th, as was recorded in our last 


issue, Mr. Macnus Vorx's amphibious motor-car commenced its 


career amid sunshine and general rejoicing. Within a week 
the car was a wreck near Rottingdean, one landing-stage was 
practically destroyed, and a portion of the impermanent way 
was distorted. Major Magni, of the Board of Trade, 
came, tested and approved; then an English autumn gale 
came, tested and destroyed. In future the Board of Trade may 
be expected to lay down a departmental law to the effect that 
no seashore railway will be passed by them until it has been 
passed by an autumn gale. General sympathy will be felt 
with the enterprising Directors of the Brighton and Rotting- 
dean Seashore Electric Railway in their misfortune. 


Royal Society.— Among the Papers down for reading yester- 
day was one by Mr. G. J. Burch on “ Prof. Hermann’s Theory 
of the Capillary Electrometer.” 

The Late Sir James Anderson.—A fine stained glass window, 
in memory of his father, the late Sir James Anderson, has been 
presented to the parish church of Dumfries by Mr. Kenneth 
Anderson. 

Post Office Retirements. — The Postmaster-General has 
informed all the officials in the department who are over 60 
years of age that they will be expected, except in special 
instances, to retire from the service in 12 months’ time. 

Stealing Electricity.—It has been decided by the German 
Courts that the appropriation of electrical energy without pay- 
ing for it is no crime—in Germany, since only a movable 
material object can be stolen. 


Cable Interruptions.— Date of Interruption. 
Puerto Plata—Martinique ........................ Dec. 19, 1895 
Para Maranamꝛwmꝛ . . Oct. 8, 1896 
Maranham — Cear aii. . Dec. 2, 1896 
Suakin Djeddda Ik mU e• m . Dec. 5, 1896 
Obidos— Рагїпїїпз.................................... Dec. 7, 1896 


Low-Temperature Research Donation.— At the last general 
monthly meeting of the members of the Royal Institution the 
special thanks of the members were returned to the Duke of 
Northumberland, K.G., President of the Institution, for a 
donation of £200 to the fund for the promotion of experimental 
research at low temperatures. 

The Fothergill Prize—The Council of the Society of Arts 
have awarded the prize of £25 and a silver medal for a Paper 
on ‘ The Best Means of Effectually Preventing the Leakage of 
Current to Earth in Electrical Installations from Generating 


nearer than 2ft. to existing electric mains. 
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Heat and Setting Buildings on Fire, to Mr. Fred. Bathurst. 
The Paper will be read at one of the Wednesday evening 
meetings after Christmas. 

The Davy-Faraday Research Laboratory.—His Royal High- 
ness the Prince of Wales has consented to open the Davy- 
Faraday Research Laboratory of the Royal Institution, founded 


by Dr. Ludwig Mond as a memorial of Davy and Faraday, on 


Tuesday afternoon, December 22nd. The ceremony will take 
place in the theatre of the Royal Institution, where, by desire 
of his Royal Highness, Prof. Dewar will, after the opening 
ceremony, show experiments illustrative of the use of iiquid air 
in scientific research. 

Royal Institution.—The following are some of the lecture 
arrangements before Easter :—Prof. Silvanus P. Thompson, six 
lectures (adapted to a juvenile audi'ory) on “ Light, Visible and 
Invisible;" Prof. Augustus D. Waller, 12 lectures on Animal 
Electricity ;’ and the Right Hon. Lord Rayleigh, six lectures 
on *' Electricity and Electrical Vibrations.” The Friday even- 
ing meetings will begin on January 22nd, when a discourse 
will be given by Prof. Dewar. Succeeding discourses will pro- 
bably be given by Prof. Jagadis Chunder Bose, Dr. G. John- 
stone Stoney, Mr. Shelford Bidwell, the Right Hon. Lord Ray- 
leigh, and other gentlemen. 

Obituary.—We regret to record the death, on Friday last, 
at the Eastern Telegraph Company's station at Carcavellos, 
near Lisbon, of Francis Stradwick Harwood, who, since 
February, 1870, has acted as the Company's superintendent 
at that station. Mr. Harwood was previously in the service of 
the Submarine Telegraph Company for 17 years. He had 
been ailing for some few years, and from his appearance when 
in London a few months back his friends were prepared for the 
worst. He was much respected in Portugal, and on the 
laying of the Azores cable the Order of Commander of Christ 
was conferred upon him by the King of Portugal. 

Appointment.—Mr. E. V. Wyse, who has been assistant to 
Mr. Harwood at the Carcavellos station of the Eastern Tele- 
graph Company, has been appointed his successor. Mr. Wyse 
joined the Anglo-Mediterranean Company's service in 1869, 
and went to Carcavellos in October, 1873, having previously 
served at Modica, Suez and Malta. He first entered the 
telegraph service at Passage East, co. Waterford, in 1862, and 
joined the Eastern Company's staff after seven years' service 
with Mr. W. T. Ansell as clerk on the Irish staff. 


Glasgow Tramways Scheme.—On Tuesday, the 8th inst., 
the general manager and engineer of the Glasgow Tramways 
Department presented their report to the Tramways Com- 
mittee on the advisability of adopting electric traction. The 
report, which reviews various systems of traction at consider- 
able length, concludes as follows :— 

* We therefore simply confirm the recommendation of the Sub-Committee, 
as per their report on mechanical traction in Europe, dated July last, which 
reads as follows: — That, having carefully considered the whole question, we 
recommend that the route from Mitchell-street to Springburn be equipped 
for overhead electric traction, as indicated ; and that, with a view to pro- 
viding in this way for the necessary augmentation of the service, which is 
sure to be required next spring, it be remitted to the Tramways Committee, 
with powers to equip this route accordingly as soon as they conveniently 
can. And we make the further suggestion that the Corporation remit to 
the Electric Lighting Committee, acting in co-operation with the Tram. 
ways Committee, to light electrically as an experiment a portion of the 
route, with a view to utilising the traction poles for lighting purposes.“ 

Gas Mains and Electric Mains in the Blackpool Streets.— 
There was some strife on this subject between representatives 
of the Gas and Electric Lighting Committees at the last meeting 
of the Blackpool Town Council. The minutes of the Gas 
Committee contained a recommendation that the electric light 
cables should not be laid within 2ft. of any existing gas main. 
Mr. Brodie proposed that the recommendation be expunged. 
The Gas Committee, he said, had no legal right to dictate to 
the Electric Light Committee as to where the cables should be 
laid, besides which it was impossible to carry out such a rule. 
Mr. Bickerstaffe seconded the amendment, regarding it аа g 
little impertinent on the part of the Gas Committee to make 
the recommendation. The amendment, however, was lost by 
seven votes to six. Mr. Bickerstaffe proposed a further 
amendment, that it be a recommendation from the Electric 
Light Committee to the Gas Committee not to lay gas mains 
This having been 
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seconded, Mr. Grime described the recommendation as simpie 
nonsense,” as they could not be complied with by either Com- 
mittee, who should work together amicably for the public 
good. The amendment was lost; and the minutes of the 
Gas Committee were confirmed. 

St. Louis Electric Tramway Power Station.— All the power 
for the electric tramways of St. Louis, says the Street Railway 
Review of Chicago, is generated by a thoroughly modern station. 
* This was the first plant in the world to use large direct- 
connected railway generators throughout. The generators 
were ordered October, 1892, and started June 22, 1893. Many 
were the doubters as to their desirability, but times have 
changed now. There are three 800-kilowatt General Electric 
direct-connected generators and one of 200 kilowatts. They 
are all driven by Allis simple ‘Corliss’ engines. The small 
one runs 150 revolutions per minute. Steam is supplied by 
16 return-tube boilers. An elevated waggon way runs between 
the engine and boiler rooms, and after being weighed at the 
entrance, each load of ooel is hauled along this passage and 
thrown down through trap-doors in the floor of the 
directly in front of whatever boiler it may be needed. This 
station has, among other things, a neat syst»m of oil filters 
and piping to all bearings. The oil is pumped from the 
machinery back to a settling tank, ава then up into a fiker, 
from where it ix fed to the bearings all over the station. The 
plant has a small centrifugal blower direct-driven by a small 
electric motor, and used for blowing dirt out of the generator 
armatures. During very hot weather or heavy loads it has 
also been put to good use in keeping one of the armatures 
ventilated. On such occasions it is run continuously.” 

Extension of the Whitworth Engineering Laboratory at 
Owens College.—An important extension of the Whitworth 
Engineering Laboratory, the cost of which has been entirely 
met by the contributions of a number of large engineering 
firms in the Manchester District, was opened at Owens College 
this week by Mr. William Mather. The firms at whose expense 
the enlargement has been carried out include Mesars. Dawson, 
Taylor and Co., Messrs. Crossley Brothers, Messrs. Platt 
Brothers and Co., Sir Joseph Whitworth and Co., Messrs. 
Craven Brothers, Messrs. Galloways, Messrs. John Hethering- 
ton and Sons, Messrs. P. R. Jackson and Co., Messrs. John 
Musgrave and Sons, Mr. Thomas Beeley, the Broughton Copper 
Company, Mesers. Gresham and Craven, Messrs. Frank Pearn 
and Co., Messrs. Thomas Robinson and Son, Messrs. Richard 
Johnson and Nephew, Messrs. Smith and Coventry, Mr. Joseph 
Stubbs, Mesers. De Bergue and Co., Messrs. Butterworth and 
Dickinson, Messrs. John Dugdale and Sons, Messrs. Hacking 
and Co., Messrs. Robert Hall and Sone, Messrs. Nasmyth, Wil- 
son, and Co, Mr. Hans Renold, Mesars. Isaac Storey and Sons, 
Mesars. T weedales and Smalley, Messrs. A. Edmeston and Sons, 
and Mr. F. W. Follows. The Whitworth Engineering Labora- 
tory, which was opened in 1888, owes its existence to three 
donations of £2,000 each by Sir Joseph Whitworth's legatees, 
the late Lady Whitwortb, Mr. Christie and Mr. Darbishire, 
which covered two-thirds of the cost of the building. The 
number of engineering students last session was 70, and now 
that the extensions have been completed there is sufficient 
&ocommodation for 100. 

Gutta-Percha in the French Soudan. Z/Electricien repro- 
duces from the Revue Industrielle the following particulars of 
the gutta-percha “find” in the French Soudan. M. Sarrasin 
found in the south-west regions, more particularly in Baleya 
and Sankaran, a creeper, Lythophilum alba, giving true gutta- 
percha. By making T-shaped incisions in the stalks quantities 
of the gum can be collected all the year round; but it is better 
to teach the natives to pick the green fruit. The latex 
possesses the same properties, whether it is collected by 
means of incisions or from the fruit; and there are several 
ways of treating it to obtain the gutta-percha. One method 
is to expose it to the rays of the sun; the water com- 
bined with the juice evaporates fairly rapidly, and the sub- 
stance remaining, which has little cohesion and is quasi- 
spongey, is kneaded and worked into blocks of gutta-percha. 
A second method is to keep the latex of the Lythophilum 
alba in large closed jars. In about a fortnight the gutta 
separates from the water, and floats to the surface of the liquid. 
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The third method is the best to teach the natives. The latex 
is heated very gradually in large open jars. The operation 
lasts about two hours for 10 litres of the liquid. The heated 
gutta-percha which remains is thrown into cold water and 
thoroughly kneaded. А fourth method is similar to the pre- 
vious one, with the exception that 100 с.с. of alcohol is 
added, before the commencement of operations, to every 10 
litres of the latex. The gutta-percha thus obtained by the last 
method is very dense and perfectly cohesive. The latex gives 
from a quarter to a third its weight of raw gutta-percha The 
material is found to have every property of gutta-percha. It 
suftens when heated in water, and becomes malleable and 
quite cohesive. It is a bad conductor of heat and electricity, 
and retains impressions. It is insoluble in water, very slightly 
soluble in alcohol, and very soluble in turpentine and carbon 
bisulphide. It is estimated that the colony can produce 100 
tons per year. 


Contemporary Electrical Science.—The Hall effect in liquids 
has been invested with the character of an undoubted reality 
by the researches of Н. Baxanp, brought to a close in the 
November number of the Journal de Physique. To avoid the 
disturbances due to Joulean evolution of heat, M. Bayard used 
films 10m. thick. This had the desired effect, but at the 
expense of intensity of the effect sought for. The film of 
liquid was contained between glass plates in a strong magnetic 
field, and communicated at each end with a reservoir containing 
one of the electrodes. The upper glass plate was perforated in 
four places, two holes being in a line across the lmes of flow, 
and the other two along it. The liquids used were solutions of 
copper or zinc sulphates. It took about a minute to obtain 
an approximately final difference of potential, and this was 
measured with a capillary electrometer. The Hall effect 
increases with the current and with the magnetio field. 
What is a good deal more remarkable is that it increases 
inversely as the concentration. The distortion of the lines of 
flow is in the same sense as it is in bismuth. E. VAN AUBEL 
has tested Beoquerel's formula connecting the Faraday effect 
with the refraction index of the substances producing it. It 
is very natural to expect some connection between magnetic 
rotatory polarisation and the velocity of light in the medium. 
But the ratio as observed shows а great reluctance to enter 
the list of constant quantities, even for the various kinds of 
glass. Besides, it increases with the temperature, and the 
divergences become worse. The same author traces out, 
partly from other people's observations, the curious fact that 
transparency for heat rays and for X-rays are inverse 
properties, the one increasing whenever the other diminishes. 
Thus the presence of the halogens and of sulphur increases 
the diathermancy of a compound and its X-ray opacity at the 
same time. Carbon, hydrogen, and oxygen have the opposite 
effect. The chlorides of thallium and sodium are opaque to 
X-rays in the state of powder, but their vapours are absolutely 
transparent. So is iodine vapour, which is also, however, high! 
diatbermanous. It is hardly likely that the relation described, 
however interesting, will be found to apply generally. 
Wiedemann’s Beiblätter, No. 10, quotes a simple method of 
piercing glass, due to CoRN ELT. A rubber stopper is stuck on 
the glass by means of a thin and even layer of sealing wax. 
A glass tube passes through the stopper, and contains a 
wire which presses against the glass. The wire is attached to 
one knob of an influence machine, and the other knob 
is in contact with the glass on the other side. One or 
two sparks suffice to puncture window glass. Thicker glass 
may be perforated by using an ebonite stopper inside. 
There із also a reference to a Paper by Lussana and CINELLI, 
communicated to the Fistocritict, on the velocity of X-rays. 
They hope to determine it by rapidly rotating two lead-covered 
discs mounted on an axis parallel to the rays at a distance of 
60cm. apart. The discs have four holes in corresponding 
positions ; and when they are revolving rapidly, the rays pene- 
trating one hole will fail to pass through the corresponding 
one. Unless the rays are very slow, or the rotation has an unpre- 
cedented rapidity, it will be difficult to obtain an inferior limit. 
However, the experiment is now being made, and any test 
enabling us to discriminate between waves and projected par- 
ticles will be welcome. Е. E. F.] 
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QUARTZ FIBRES.* 


BY C. VERNON BOYS, F.R.S. 


I have so often been asked where an account is to be found 
of the method of making and applying quartz fibres, and have 
so often had to answer that while a good deal is scattered 
among the different articles I have written, no complete and 
definite instructions with all essential practical details have, 
as far as I know, been collected together, that I feel any such 
account would be of use to many, and might, perhaps, do 
something towards making the use of quartz fibres more 
common. 

Making Quartz Sticks. 

In order to make quartz fibres it is necessary first to prepare 
stieks of fused quartz. I have always taken care to employ 
only clear transparent quartz, the waste of the spectacle 
makers or lapidaries. This, when heated in the oxyhydrogen 
flame, flies in all directions to a somewhat dangerous extent ; 
I have therefore placed a quantity in a new fireclay crucible, 
and heated it slowly to a bright red or white heat, and.allowed 
it to cool in the furnace, in the hope, only partly realised, that 
such treatment, which breaks up the crystals into small pieces, 
would reduce the violence of the splintering. 1 have only 
used in practice oxygen made from chlorate of potash and 
hydrogen, not coal gas, as gases, but I have found by a special 
experiment that compressed coal gas and Brin’s oxygen 
answer perfectly. Of course, the appearance of the flame is 
different, being somewhat more luminous; but it is as easy to 
get aecustomed to one appearance as to the other. A jet for 
mixed gases, not a blow-through jet, is essential, and one 
mede of solid platinum is advantageous. Having adjusted 
the flame till it is of a pale lilac colour, if hydrogen is 
used, and till it burns quietly without flickering or roaring, 
and protected the eyes with a pair of black or neutral 
tint spectacles so dark that the sun may be seen through 
them as a brilliant but not painfully bright object, or a gas 
flame merely dull, take two pairs of clean light jewellers’ 
pliers, and with a small piece of quartz in each bring one 
into the margin of the flame about 5mm. or 6mm. above the 
nozzle. It will probably fly all to pieces and be lost. Avoid 
allowing the flame to play in the pliers, as the oxide of iron 
formed will be liable to become involved in and ultimately 
combine with the quartz. The pliers should not become dis- 
coloured. After some trouble a piece will be found which will 
become fused on the surface without breaking up. On hold- 
ing this and any other piece opposite each other the little pieces 
which fly off the second will, some of them, stick to the first, 
and a rough irregular structure will in time be formed. If 
the second piece melts without flying it may, of course, be 
stuck on. The quartz, though very troublesome to manage 
while in the crystalline state, at once becomes tractable when 
melted ; it never cracks again. The chief difficulty lies in the 
first operation of starting the growth of the stick; in fact, the 
trouble here is so great that I believe many have given it up 
at this point; once begun it does not take many minutes to 
collect enough quartz to make a few miles of fine fibre. 

In working on a larger scale with a multiple jet it is possible 
to quickly produce a quantity of fused or semi-fused quartz by 
simply playing upon a bed of pieces of broken quartz with the 
powerful jet, but care must be taken that no extraneous matter 
comes in contact with the hot silica. 

Having made a sufficient quantity of the rough stick, it is 
well to go over it with the jet and remelt it, drawing it out to 
а clear glass-like rod, from 1mm. to 2mm. in diameter. 
Experience in glass working is useful, but the manipulation is 
somewhat different, the chief distinction being that the 
material must be worked much more in the flame than is 
ever necessary or even advantageous with glass. 


Blowing Fibres. 

When very fine fibres are required, such, for instance, as 
are too fine to show the colours of spider lines, or such as 
are even thick enough to give all these colours, and when 
pieces of only a few centimetres, or perhaps a foot in length 
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the table pointing upwards and away from the operator, to 
turn on rather more gas than is suitable for ordinary manipu- 
lation, and to draw two pieces, which have just been made to 
touch and unite, away from one another with a fairly rapid but 
not sudden movement. According to the strength and quality 
of the jet and to the kind of movement employed, fine tapering 
tails exceeding in fineness the limit of microscopic vision, or 
single fibres of sizes large enough to reflect white light down 
to those which can neither reflect white or coloured light, and 
which correspond to the black of a soap bubble, either a few 
inches or possibly a yard long, will be shot out by the strength 
of the flame, and will be seen with a suitable illumi- 
nation as faintly visible lines extending upwards, or if 
the jet is very strong multiple cables of entangled threads, 
many of them coarse in comparison with the last, will be 
blown away, and may be caught upon any structure, such as 
a retort stand, placed 2ft. or 3ft. away in the line of the jet. 
The cobweb.like flue, which soon becomes plainly visible, is, 
when seen with a low-power microscope, strikingly like the 
carpet web of the common large Tegenaria spider. I do not 
know that this is of any use. It forms an interesting micro- 
scopic object. The kind of thread described as being single, and, 
perhaps, & yard long, is easily gathered upon a rectangular 
frame, with each end made sticky with shellac varnish. The 
hot-air convection current rising from the operator will keep 
the fibre stretched upwards, and it is merely necessary to 
touch it near the handle of quartz with one sticky end, and 
then to wind the frame slowly. In this way, with a small 
frame carefully rotated, it is easy to wind up a fibre that is 
next to invisible when floating and hovering in space. Fibres 
stretched on frames in this way may be preserved indefinitely, 
and are always ready for use. Such fine ones are only suit- 
able for suspending the lightest possible structures, weighing 
from a decigram or so downwards. They also make excellent 
cross wires, which are not destroyed by damp and mildew, and 
which may be as fine as can ever be required, or even far finer. 
The most ready way of handling quartz fibres I hope to deal 
with later. 
Tools for Shooting Fibres. 


This method of blowing fibres, which is the most simple of 
all, is only suitable for those which are far too fine for the 
majority of purposes for which quartz fibres are advantageous. 
Though I have tried various ways of drawing out the threads 
mechanically, none are so convenient as the method with the 
bow and arrow. For the bow, take a piece of straight- 
grained dry yellow pine, a yard long and half an inch square 
(91cm. x 11em.?), leaving the middle part square, taper the wood 
towards the ends like an ordinary bow. Cut small inclined 
grooves for the string. For the stock take a piece of wood 
18 x 1 x Jin. (45 x 24 x 1]cm.), and plane off one long edge at an 
angle of 45deg., so that when this piece is cut in half, and [е 
two broad faces which are chamfered are put together, a rect- 
angular V-shaped groove will be formed more than deep enough 
for an ordinary wheat straw to lie to half its depth in the 
groove. Nail or screw these two pieces in this position, and 
cut through them near one end a rectangular hole large enough 
to hold the bow firmly in position. Now, with a gimlet, make 
two parallel holes close to the other end, one on each side of 
the centre groove, but at the same distance from the end. A 
plain U-shaped stirrup of stiff wire, which smoothly fits 
these holes with a slight spring fit, makes a perfect trigger ; 
but the free ends should be filed flush with the top sur- 
face when in position, to ensure the equal letting go of 
the string, and it is well to file away the wire near the 
end on the side that will face away from the bow down 
to a diameter, and take off the extreme sharp edge be- 
tween this vertical and the top horizontal face. A visible 
chamfer here would throw up the string, so no more 
than is necessary to prevent the undue wear of the strin 
should be removed. After finishing the trigger the stoc 
should be cut away in a sloping direction quite close up to the 
trigger holes on the upper surface, but leaving enough wood 
below to give sufficient support. This enables the flame to be 
brought very near to the tail end of thearrow. Ordinary fine 
twine of good quality is all that is needed for the bow, and 
after stretching it should be tied at such a length as not to be 
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quite taut when the bow is straight, but nearly so. In Fig. 1, 
B is the bow poth full size. The half-size stretches to left 
and right on the side and end view of the trigger end of the 
stock, T is the trigger, and A the tail end of the arrow 
described in the next paragraph. 

For the arrow a piece of clean straight straw without a joint, 
about 4in. (10cm.) long, is more suitable than anything else. 
Bundles of straw in perfect condition may be obtained at 
Berlin wool shops for a small sum, or odd ones at American 
bars for nothing. Into one end a No. 2 or No. 8 sewing 
needle should be properly secured with sealing wax. It is 
not sufficient to employ a perfunctory dab of the wax, but it 
must be carefully built up in a concentric rod over the needle 
and allowed to cool, and then be quickly heated on the surface, 
so that it will push in to the open end of the straw. The 
whole should then be gradually warmed up over a flame to 
nearly the scorching point of the straw, and the soft wax in 
front of the straw worked into & suitable shape. This, if pro- 
perly done, will make such a strong joint that the arrow may 
be shot into a board indefinite y without loosening the needle. 
It must be carefully withdrawn by taking hold of the wax 
on the needle, twisting and gently pulling in the direction of 
its length. The first arrow of this sort that I made repeatedly 
entirely pierced a sheet of thin card at a distance of 90ft., and 
stuck in a wall behind, without any apparent injury to itself. 

A minute hole must now be made anywhere in the straw 
with the red-hot point of a needle. This is to allow air to 
enter or escape during the closing of the other end. Unless 
the hole is burnt the straw will probably be split. The notch 
in the rear end must then be cut, not by cutting with a knife 
towards the straw, which will certainly split it, but by two 
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sloping cuts away from the straw, which, since it is hollow, 
wil make, as desired, a round-bottomed notch. A little 
sealing wax should be melted into the notch and well heated, 
to ensure intimate contact with the whole surface. If 
capillarity does not mould it into a good form, the back of 
а cold knife blade may be pressed in for à moment. А bow and 
arrow made in this way is no toy, but a somewhat dangerous 
weapon, and care should accordingly be taken in its use. 
A piece of quartz rod, about „уір. (Imm.) in diameter, 
tin. to fin. (15mm. to 20mm.) long, should now be securely 
astened by sealing wax to the upper side of the rear end of 
the arrow, and it should project about half its length beyond 
the end. Here, again, it is necessary to make the quartz and 
straw very hot, to ensure intimate contact over the whole 
neighbouring surfaces by the sealing wax, otherwise the little 
. rod will be jerked off where the arrow strikes. 
Shooting Fibres. 

In order to shoot a fibre fix the bow in a table vice and aim 
it at a drawing board, or equivalent at any convenient distance, 
for instance, 20ft. (six metres). Insert the trigger in place, 
and connect the trigger by string with & piece of board of 
which one end rests on the floor and the other is supported a 
short distance above the floor by the string. The trigger 
should so fit that the foot can feel the board without risk of 
pulling it down, and yet so that a small intentional pressure 
shall instantly cause the bow to beshot. Pull the string of the 
bow and place it against the trigger, taking care that it rests 
upon the level upper surface of the bow. Place the arrow in 
the groove, and with its notch in contact with the string. Ifthe 
depth of the groove is not exactly right, the string will not rest 
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precisely on the bottom of the notch. If very little too high: 
or low, the arrow will be jerked up into the air and the quartz 
rod b:oken off. It is for this reason that the wood is cham- 
fered too much in the first instance. It is afterwards easy to 
pass a plane over the stock until, on trial, the arrow rests 
fairly against the string. If there is any doubt upon this 
point it may be worth while to warm the tail end gently, lay 
the arrow in the groove, and then bring the back of a cold 
knife blade resting upon the stock up against the warm wax.. 
The notch must then be in the right place. 

Having now the bow aimed, the arrow in position with the 
quartz rod overhanging the stock, take another quartz rod in 
the left hand if the bow is pointed to the right, or vice versá, 
and the oxyhydrogen burner in the other; and, with the eyes 
properly protected by dark glass, melt the two rods together; 
when they have attained the highest temperature, and before 
they draw apart by capillarity press the foot without withdraw- 
iny the jet. Thereupon there will be stretched across the room 
& fibre which may be gathered on a frame, as already described. 
It is not possible to draw a fibre any exact size at every shot ; 
but the following hints will enable anyone to make them, on 
the whole, coarser or finer, and as they generally gradually 
taper from one end to the other, it does not take long to 
obtain a piece any intended thickness accurate to rybos- 
(44gmm.) . If the fibres are too thin, they may be made coarser 
by increasing the thickness of the melted junction ; on the other 
hand, to make them very fine this junction should be watched, 
and the trigger should be drawn just before its natural separa- 
tion. The jet must for this purpose on no account be moved, or; 
if moved at all, it should be at the instant of shooting moved 
one-half of its diameter or so in the direction of the arrow, 
so that the fibre is drawn more through the flame. In this 
case the fibre in general tapers down to the diameter of fine- 
blown fibres, and the end remains in suspension somewhere 
in the room, but is easily found by following the fibre back- 
wards from the arrow. The thickness may be also controlled 
to & certain extent by making the temperature of the rod vary. 
The highest point is obtained near the nozzle, and this gives 
the finest threads. As the distance from the nozzle at which 
the rod is heated is increased the temperature gradually falls, 
and the threads become coarser; but as there is not much 
If the temperature is 
not high enough the quartz will be pulled out of the hand and 
lost, or possibly the arrow be broken. 


It is hardly necessary to say that the room in which 
quartz fibres are made should be as far as possible free from 
draughts, as a fine fibre falls through the air so slowly that 
it may be considered as moving with the air. The visibility . 
depends in great measure on the illumination and on the 
background ; mere light aloneis very little use. The position 
for the fibre is parallel to a window and near it; but if there 
is no obstruction to the light at low inclinations, a black screen 
should be placed so as only to permit light from moderate 
altitudes to fall on the fibre. 1t will be fairly conspicuous 
when between the eye and the black screen. Artificial light 
is not at all suitable for the purpose, because it is difficult to 
see more than glistening points where true reflection occurs, 
the rest being practically invisible. Another reason why this 
light is trying is the fact that the walls are generally so much 
more strongly illuminated with respect to the light on the 
fibre than are the walls near the window when daylight is 
employed. 

The fibre shot as already described sometimes reaches from 
the bow, where, when thick, it may often be found lying in 
the groove up to the arrow. It is then convenient to fasten 
a small piece of gummed paper (stamp margin) to this end, 
and then let it fall on the floor, if that is smooth. Then, on 
going up to the arrow with a prepared frame, the fibre may 
be broken there, fastened to the end of the frame, and care- 
fully and regularly wound upon the frame. The movements 
of the little piece of paper readily indicate what is going on, 
and provide a convenient small stretching force. If the fibre 
is very fine the free end will most probably be floating, and 
can best be found by going up to the arrow via the back of 
the room, and then tracing it up to the end, or as far as it 
is visible. A little piece, of paper is then advantageously 
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fastened to the fibre, as near the end as may be, and allowed | rather to uselessly spread the gold available in a thin layer 
to fall on the floor. This will prevent the ordinary convection | over a large area, than to concentrate it upon a few spots, 
currents in the room from wafting it up to and around every | where it would have the maximum effect. An income of £500 
angular object, from which it could not afterwards be dis- is considered by University College to be the minimum endow- 
entangled. It is curious that the free ends of these fibres | ment for a professorial Chair, and we hope that sufficient 
may sometimes be seen in the form of screws, like an irregular | funds will be forthcoming to endow the Pender Chair of 
corkscrew. I believe these to be highly electrified, for if the | Electrical Engineering" in & manner worthy alike of the 
hand be brought gradually towards them they shoot out | name of one who did so much for submarine telegraphy, and 
violently towards it, and recover their form when the hand is | of the College in which the very idea of an engineering 
removed. Whether they pick up their electricity from free | laboratory first found its realisation. 

ions in the flame or by friction with the air Ido not know. | It was in 1884 the Council of University College, London, 
The amount is probably far too small to be detected with any | had their attention first drawn to the desirability of establish- 
ordinary electrometer. ing systematic instruction in electrical engineering. For many 

Any sort of frame will do to wind the fibres upon, but the | years past there had been a school of mechanical and civil 
most convenient form is one made with ends narrower than the | engineering, and, in fact, University College led the way in 
sides, so that when placed or piled in a box the fibres are | the establishment of a mechanical engineering laboratory as 
within the space between the sides, and neither touch the box | part of a system of College instruction in applied science. The 
nor one another. They may then be thrown about, and no | Council of University College therefore requested Dr. Fleming, 
violence which even a strong box can withstand can possibly an old student of the College, and for many years connected 
hurt them. There is a difficulty, however, in sending them | practically with electric lighting and electrical engineering 
abroad by post, as I have often experienced, because Customs | generally, to give a course of lectures on Electrical Technology. 
officials seem to distrust the empty box, and, I believe, stir it | In 1885 the Council resolved to create a separate Chair of 
up for safety. | _ | Electrical Engineering, and appointed Dr. Fleming thereto as 

While any sort of frame will do, one made as shown in| the first occupant. The appointment, however, was little 
Fig. 2, which represents one end only, is most suitable. The | more than a nominal one; for there was no endowment where- 
wood should, of course, be planed ; but if the edges are left with to pay either the Professor or his assistants, nor was there 
sharp fine fibres which accidentally bear against them cut any proper laboratory or lecture room, and no fund from which 
their way in, and it is practically impossible to recover | to provide the necessary apparatus for teaching. For many 
them whole. It is well, therefore, to round all the corners | years, therefore, the actual teaching resolved itself into a course 
of lectures given every year by Dr. Fleming to the students 
attending the classes in mechanical engineering. With some 
small assistance from the College (a grant of about £150 being 
given), and by providing funds himself to almost the same 
extent, a small plant, consisting of a gas engine, dynamo and 
small secondary battery, was provided, and a room was set 
apart which could be used as an electrical laboratory. With 
these very inadequate appliances, however, regular instruction 
to the engineering students was given in electrical measure- 
ments and testing, and, in addition, a considerable amount of 
original work by the Professor emanated from this laboratory. 
The number of students in each year was approximately about 
20 to 25, rising sometimes to 30. 

In 1890 the Council of University College had their atten- 
tion strongly drawn to the fact that if the teaching of applied 
science was to continue to progress, and be maintained in a 
condition of efficiency, such as must be demanded in a College 
of University rank, it was absolutely necessary to build new 
engineering laboratories. After much debate and discussion 
on the subject the Council resolved to instruct their architect 
to lay before them plans for partially completing one side of 
the quadrangle facing Gower-street, and to arrange these 
buildings as mechanical and electrical laboratories. With the 
assistance of the Professors of Mechanical and Electrical Engi- 
neering (Prof. T. Hudson Beare and Dr. J. A. Fleming) plans 
were finally arranged for the construction of a Mechanical and: 
Electrical Engineering Laboratory, with lecture-rooms, work- 
shops, class-rooms, and a large drawing office. These build- 
ings were erected in 1891 and 1892, the architect being 
Prof. T. Roger Smith, F.R.I.B.A., Professor of Architecture in 
University College. The contract price for these buildings was 
about £14,000. А small portion of this sum was raised by 
public subscription ; but the greater part remains up to the 
present as a debt upon the College. 

With regard to that portion of the building devoted to elec- 
trical engineering, one large room was provided as an Electrical 
Laboratory, another as a lecture-room, a third as a dynamo 
and engine-room, and in the basement a large room used as a 
battery-room ; and, in addition to this, a private room for the 
Professor, two apparatus-rooms and a small workshop. Dr. 
Fleming informed the Council that, in order to suitably equip 
this building, it would be necessary to provide apparatus cost- 
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with a plane before putting the frame together, and especially 
to round the ends, because the thicker fibres will other- 
wise break at the angle when wound under even moderate 
tension. If the frame is then rubbed over with fine glass- 
paper tlie smooth surface allows the finest fibre to pass over 
it without catching or risk of damage. If a box is provided 
in which to keep the frames it is well to paint it dead black, 
for which purpose vegetable black stirred up with very weak 
shellac varnish answers admirably. The fibres are more 
conspicuous when this is done, and risk of accident is accord- 
ingly reduced. 

| ( To be continued. ) 


THE PROFESSORSHIP OF ELECTRICAL 
ENGINEERING AT UNIVERSITY COLLEGE. 


In view of the decision to commemorate the late Sir John 
Pender's connection with Submarine Telegraphy by endowing 
the Chair of Electrical Engineering at University College, 
Gower-street, the following particulars will prove of interest. 
It will be news, perhaps, to many to learn that a professorship 
of electrical engineering held by one of the leading men of 
the day in one of the leading educational institutions of this 
the leading city of the British Empire, far from being a “ place 
of profit” to the holder, involves calls—and sometimes 
heavy calls—upon the private means of the occupant of the 
professorial chair. This fact may be to some all the more 
surprising, since they hear, on all sides, loud professions of | ing in all about £2,000. When the laboratories were first built 
faith in education in general, and technical education in parti- | no funds whatever existed from which this sum could be 
cular; but their surprise will be lessened when they reflect | drawn; Dr. Fleming, however, collected from private friends 
what a distance always separates precept from practice, and | about £700 or £800 in donations, and himself provided appa- 
when they realise how we in this country too often prefer | ratus to the extent of about £200 or £300. Since that time, 
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by the assistance of some donations from one or two City 
‘Companies and certain grants from the Technical Education 
Board of the London County Council, apparatus has been 
purchased for the equipment of this laboratory, which has 
cost in all about £2,500. The Electrical Laboratory, of 
which an illustrated description has already appeared in The 
Electrician, is fitted with all the necessary instruments for 
making electrical measurements as required in teaching, 
testing, or original research. The dynamo-room is fitted 
with gas engine, steam engine and several types of direct 
and alternating current-dynamos. The lecture-room will seat 
from 40 to 50 students, and in the laboratory there is a 
large photometric gallery and all appliances for making 
‘investigations, whether in teaching or research, in connection 
with the photometry of arc and incandescent lamps. 

This laboratory was opened by his Royal Highness the 
Duke of Connaught in May, 1898, and teaching first began in 
October, 1898. 

During the past three years there have been on an average 
40 to 45 students working in the laboratory ; some of these 
are second-year engineering students who are taken through a 
regalar systematic course of instruction in electrical testing; 
others have been already connected with practical engineering, 
and come to increase their knowledge of electrical measure- 
ments. Others, again, are students doing advanced electrical 
research, either on their own account or under the guidance 
of the Professor. During the past ten years a long list of 
original Papers and investigations have been published by 
Prof. Fleming, and by those who have worked with him or 
independently. 

Up to the present, however, there has been absolutely no 
endowment for the Chair of Electrical Engineering; and up 
to quite recently the Professor has had to pay out of his share 
of the fees not only the salaries of assistants, but to provide 
also for the necessary repairs and renewals of plant and 
apparatus. The absolutely necessary annual expenditure for 
assistants’ salaries, renewals and repairs, is at the present 
time £850 per annum, and there is absolutely no fixed and 
regular provision to meet this outlay. It is met at present 
only by uncertain annual grants, and by a tax on the Professor's 
share of the fees. During the last two years the College has 
been able to make a grant out of a Government grant fund of 
£100 per annum towards the salary of the Senior Demonstrator, 
and during the last two years also the London County Council 
Technical Education Board have made a grant to University 
College to the Applied Science Department on the condition 
of their undertaking certain evening classes and a course for 
teachers in normal schools. From this fund the Professor of 
Electrical Engineering received in 1894-95 £166, and in 
1895-96 £405, the whole of which has been spent in paying for 
apparatus and the salaries of assistants and demonstrators for 
the evening work, and no portion has benefited the Professor 
in any way. 

It will thus be seen that the financial position of the Chair 
of Electrical Engineering in University College cannot, to put 
the matter in its lowest terms, be regarded as being in a 
satisfactory condition ; no one could occupy that Chair who 
had not either private means or else gave a large amount of 
time to outside professional work. At the present moment 
there is no fund available in the College from which an 
endowment for the Chair could be provided. It is obviously 
desirable that the Chair of Electrical Engineering in University 
College should be placed in such & position that it can be 
oceupied by & Professor who is able to devote practically the 
whole of hia time to the development of teaching and research. 
This can only be achieved by a proper endowment for the Chair. 

It has been hoped that in the event of a teaching Univer- 
sity for London being shortly established, this endowment 
would be effected; but, as at the present moment this 
desired reform is an unsolved problem, and as the Technical 
Education Board of the London County Council have indi- 
cated, both to King’s and University College, that they do not 
wish to pledge themselves toany continued financial assistance, 
there is every reason to desire that some arrangement should be 
made which will place the Chair of Electrical Engineering 
in University College on a satisfactory and independent basis. 


THE NEW POWER PLANT OF THE NIAGARA 
FALLS HYDRAULIC POWER AND MANUFAC- 
TURING COMPANY. 


BY ORRIN E. DUNLAP. 


The new electric power plant built by the Niagara Falls 
Hydraulic Power and Manufacturing Company at the water’s 
edge in the gorge at Niagara has been completed, and the 
machines are in operation. This plant was erected for the 
purpose of supplying the new aluminium factory of the Pitts- 
burg Reduction Company with power, as well as for generating 
power to be used for other purposes. This plant is not only 
intrinsically important, but is of peculiar interest, inasmuch 
as it defines the plan upon which this Company proposes to 
develop its extensive water-power possessions, and because 
the method employed isin marked contrast with the wheel-pit 
scheme of the Niagara Falls Power Company. 

The power house is a stone structure 100ft. wide and 60ft. 
long, and the plans of the Company contemplate its extension 
until it shall be 180ft. in length, work on this extension 
being now under way. In height the power house is one 
story, the roof being supported by an iron truss, thus leaving 
the floor free of all posts. In this power house four wheels, 
made by James Leffel and Company, of Springfield, Ohio, 
and eight electric generators have been laid down. Six of 
these generators were made by the Westinghouse Electric and 
Manufacturing Company, and two of them by the General 
Electric Company. A travelling hand crane reaches all parts 
of the floor, and was a valuable aid in setting the machinery. 

The four water wheels stand on the floor, and receive 
their supply of water through 5ft. inlet pipes connected with 
the penstock. Each wheel has its individual inlet pipe and 
water supply, and each and everyone of them can there- 
fore be operated alone. In the inlet pipes there are 
60in. valves operated by hydraulic pressure. Each wheel 
weighs about 50 tons, and they are supported on double 
steel beams, resting on solid stone foundations. James 
Leffel and Co. call this wheel their Niagara type. It is 
a double-discharge turbine, and consists of a large flattened, 
vertical, circular casing, containing the guide case of the wheel 
proper. Through the supply pipes below the water is let into 
this exterior casing, flowing upwards and surrounding the 
guide case. A series of oscillating guides, which constitute 
the gates, admit the water to the runner. The discharge 
pipes project from the sides of this casing, laterally and down 
by a gradual curve, to draft tubes 20ft. in length, thus utilising 
& portion of the atmospheric pressure. The heads of the large 
casing are made of 833in. cast-iron, and are of curved form and 
shape. The straight or cylindrical part of the case is made 
of steel plates jin. thick, double-riveted to the cast heads. 
Within this casing and the guide casing the runner or wheel 
proper is located on a horizontal shaft, which is supported by 
adjustable ball and socket oil bearings on heavy arched iron 
bridge trees exterior to the outer casing. The runner is made 
of bronze and iron, and is 74in. in diameter. The buckets 
are made of bronze, and receive the water by a sharp dividing 
ridge, the central portion upon which the shell is fastened 
being of iron. The water is discharged from the wheels 
laterally into the discharge pipes, and, owing to the design of 
the wheels, there is no uncompensated pressure on any part 
of the wheel, and no end thrust or pressure on the shaft, the 
whole being in perfect balance wherever it touches water. 
The head under which these wheels operate is about 210ft., 
the highest at Niagara. The gates are made of the best steel, 
and are of the James Leffel pattern. They are operated by a 
patent double-ring arrangement, which places them easily 
within the control of a hand-wheel operated by one person. 
The governors in use are made by the Lombard Water Wheel 
Governor Company, of Boston. 

The six generators laid down for the Pittsburg Reduction 
Company by the Westinghouse Company are all alike (see 
figure), each being of 560 kilowatts capacity, designed to 
generate 2,000 amperes at 280 volts, while operating at 250 
revolutions per minute. They are directly connected by 
flexible couplings to the shafts of the three James Leffel 
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turbines which operate them. The field of each of these 
machines consists of eight laminated steel pole-pieces cast into 
а circular yoke or frame. Punched steel discs of carefully 
annealed steel compose the armature core, which is built upon 
an iron spider, which also carries the commutator. The 
periphery of the armature is slotted to receive the winding, 
which is composed of copper bars held in slots by retaining 
wedges of hard fibre. Should it become necessary to remove 
an armature coil these wedges can be taken out very easily, as 
they are driven into the notches near the top of the slot, longi- 
tudinally with the armature. There is а constant circulation 
of air through the spider and armature core while the machines 
are running, as ventilating spaces are provided. Carbon 
brushes are used, the brush-holders being supported by a 
casting secured to the bearing. The commutators are made of 
rolled copper, the segments being spaced by prepared mica. 
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New Plant of the Niagara Falls Hydraulic Power and Manufacturing Company. 


The water supply of this plant comes from the upper 
Niagara river, and flows through a canal 4,400ft. long, 70ft. 
wide, and 11ft. deep, to a basin 400ft. long and 70%. wide, 
which runs parallel to the high bank. Preparatory to the 
construction of this power plant, another canal 275ft. long, 
16ft. wide, and 20ft. deep, was constructed to carry water from 
the basin referred to to а forebay 180ft. long, 30ft. wide, and 
22ft. deep, built at the edge of the high bank. The south end 
of this forebay is closed by a wooden dam, the idea being to 
extend the forebay at some future time, when another con- 
nection will be made between it and the canal basin. The 


gate house stands over this forebay, and here are the gates by 
which water is let into the penstock, after having passed 
through screens to remove floating substances. The apparatus 
for handling these gates is the pride of its designer, Mr. 
Johnson, engineer to the Company. In front of each pair of 
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The first pair of Generators are by the General Electric Company, the 


three remaining pairs being Westinghouse machines. 


There are also two General Electrie generators comprised 
in this plant. They are firmly connected to the water wheel, 
and make 800 revolutions per minute. The General Electric 
Company's generators are each of 750 н.р., and give 1,000 
amperes at 550 volts. They are compound-wound tor railway 
service, and are to be run in multiple. The Niagara Falls 
Hydraulic Power and Manufacturing Company now supply 
the Niagara Falls and Lewiston Railroad and the Lewiston 
and Youngstown-road with electric power, and for this service 
another generator of General Electric make is used as a 
** booster." In addition to this some of the power from these 
generators is used about this town. The switchboard for the 
General Electric Company's apparatus is made of Vermont 
marble, Weston ammeters and standard General Electric cir- 
cuit breakers being used. 


gates stand two cast-iron cylinders containing a piston, and 
about 8ft. high. A pump operated by an electric motor is 
connected to the tops and bottoms of these cylinders, and by 
this means oil can be forced into the top or bottom of the 
cylinders as desired. The piston rods of the two cylinders are 
connected at the top by an iron beam carrying four heavy iron 
hoops, and these hoops take hold of pins in the gates. By 
running the pump and adjusting the valves, the gates may be 
raised or lowered, opened or closed, and one or both gates 
may be handled at a time. Beneath the gate house there is 
also a waste gate, built for the purpose of cleaning the canal. 
The penstock that carries the water supply to the wheels is 
8ft. in diameter and made of the best quality steel plate. In 
leaving the forebay it runs in a horizontal direction for about 
25ft. to clear the edge of the bank, and then it extends in a 
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vertical direction 125ft. to a solid foundation on the lower 
Niagara limestone. It then runs at an angle of 45deg. to the 
power house building, extending under the floor about 70ft., 
for which distance it is 10%. in diameter. At the top the steel 
plate of the penstock is 45th of an inch thick, and at the bottom 
it is 18 in. in thickness. In passing beneath the power house 
floor the penstock runs through the tailrace, in which it 
hangs suspended by 48 iron rods, each 14in. square, support- 
ing a weight of at least 800 tons. The pressure on the lower 
portion of this penstock is 100lb. to the square inch. The 
tailrace is formed by two masonry walls standing 17}ft. apart. 

The current from the generators of the Pittsburg Reduction 
Company flows into copper 'bus bars, from which it is con- 
ducted by 500 aluminium wires forming two cables up to the 
top of the bank to the pots of the new aluminium plant. This 
building is of iron, and of good size dimensions, its capacity 
being about 5,000lb. per day. This factory is а very substan- 
tial addition to the possessions of the Pittsburg Reduction 
Company at Niagara Falls, and'is destined to add materially to 
the world's output of aluminium. The Company now distin- 
guish their Niagara plants by calling them the Upper and 
Lower works. 

The formal opening of the plant took place on Monday, 
November 23rd, when many prominent citizens of Buffalo and 
Niagara Falls visited the power house. 


A 640 HORSE-POWER HUTIN-LEBLANC ALTER- 
NATOR WITH STATIONARY ARMATURE.* 


The Compagnie d'Eclairage Electrique du Secteur des Champs 
Elysées has been obliged to add another alternator to cope with the 
increased load at their Levallois generating station. The plant 
originally consisted of three 400-kilowatt Hillairet alternators, 
driven by Farcot engines. 
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Fic. 1.— Vertical Section Perpendicular to the Shaft. 


The new alternator, added this year, is of the Hutin-Leblanc 
type, with damping circuits, and it is also driven by a Farcot engine. 
Both dynamo and engine were built by Messrs. J. Farcot, of 
Saint-Ouen. The engine is a single-cylinder engine, with Corliss 
valve-gear and condensing. The diameter of the cylinder is 
32'6in., and the stroke 54'7in. The hourly consumption of 
steam as given by the maker is 14°6lb. per 1. H. p. at normal load 
(600 H.P.) and that guaranteed at overload, with a cut-off at 
yoth of the stroke, is 17:1lb. The speed is 60 revolutions per 
minute. The cos $ of the system being only about 0°8 at full 
load, an apparent output of 400 kilowatts would be insufficient, 
and therefore this apparent output has been increased to 600 
kilowatts (3,000 volts, 200 amperes) which corresponds to an 
actual output of 480 kilowatts. The frequency is 40 a> per second. 
The iron of the armature is made up of laminated sheets without 
projections, and has six notches per pole (see Fig. 1), formed by teeth 
which are enlarged at their extremities, so as to produce a uniform 


Abstract of an article by F. Guilbert in Z'Zndwstrie Electrique of 
November 10th. 


field in the air-gap. The armature winding consists of 80 coils, 
wound flat and mounted in two parallel series. Each of the coils 
is made up of two actual coils, each of 12 turns of wire of 32 sq. min. 
section, the one being wound in the notches 1 and 6, the other 
in the notches 2 and 4. The notches 2 and 3 serve only for venti- 
lation ; any coil placed there could only increase the ratio between 
the maximum and effective electromotive forces, without much in- 
creasing the latter. Each single coil is placed in coverings of 
micanite cloth, which ensures an excellent insulation between the 
circuit and the armature core. The core is divided into 40 parts, 
each holding two coils. The parts of the core are insulated from 
one another by sheets of ebonite, 3mm. thick. The bolts B'B' hold- 
ing these bundles of plates are insulated from them and from the 
framework by ebonite cylinders. This profusion of insulation is 
necessary to prevent disruptive discharges due to the capacity of the 
mains, the air-gap being only 8mm. The external diameter of the 
armature is 23ft. 

The field, which is the internal and rotating part, is made up of 
80 poles of 2mm. sheet iron, fixed to the flywheel by means of two 
bolts B B (Fig. 2). The bolts are held at one end bya rim, F, 
cast on to the flywheel, and at the other end by 20 moveable seg- 
ments, T, which are bolted to the flywheel. The external diameter 
of the magnet ring ів 20ft. The field- magnet winding is carried out 
in an original manner. First, there is an ordinary winding of wire of 
14:4 sq. mm. section, connected in four parallel groups, and ending 
in ring collectors. Secondly, the polar enlargements, which are 
much wider than the cores, are each pierced with six holes for the 
copper rods, A, each of 530 sq. mm. section, the extremities of 
which are riveted to à copper segment, S. These bars and seg- 
ments form closed circuits, which the makers term damping circuits 
(circuits amortisseurs). 

M. Leblanc has given an optical analogue of the modus operandi 
of these circuits :—Every fixed alternating flux may be considered as 
the resultant of two equal and constant fluxes, each having half 
the maximum value of the alternating flux, and revolving in con- 
trary directions at the rate of one revolution per period of the fixed 
flux. If we apply this to the flux of the armature reaction of the 
alternator, we see that this flux may be considered in its action as 
two super-imposed constant fluxes, one turning in the same direc- 
tion as the field-magnet and with the same angular velocity, being 
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Fic. 2.— Horizontal Section through the Shaft. 


thus fixed in relation to the field-inagnet, the other revolving in a 
contrary direction to the field-magnets with the same velocity ; 
and therefore moving relatively to the latter at twice the speed of 
synchronism. The former component, remaining fixed with respect 
to the damping coils, will be balanced by an equal and opposite 
flux produced by the field-magnets. The other component, on the 
other hand, will induce in these coils an electromotive force of twice 
the frequency of the alternator. The latter will give rise to cur- 
rents the flux of which will practically be equal and opposite to 
the second rotating flux. The field will, in addition to that which 
is necessary to obtain the potential difference at no load, only have 
to balance half the armature reaction which occurs when the 
machine is loaded. The damping coils also facilitate synchronism. 
These coils enable the alternator, if out of step, to act either as a 
motor or as an asynchronous generator, according as it increases 
or diminishes its speed relatively to the alternator with which it is 
in parallel. This gives rise to a slight slip in reference to this latter, 
and thus allows the two machines to get in step again. 

Tests. —In addition to the characteristic curves at no load and on 
short circuit, the P.D. curve at the terminals of a transformer con- 
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neetod to the alternator has been taken. This last curve was obtained 
by means of M. Blondel's oscillograph, “ and an ingenious method 
indicated by the inventor to obviate the necessity of photography 
was employed. This arrangement consists simply in placing on the 
-alternator shaft a disc in which there are as many radial slits as 
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there are pairs of poles on the machine, the disc being placed 
between an incandescent lamp and the oscillograph. The action of 
the disc is simple. If we suppose it momentarily fixed, the luminous 
point, formed bv the intersection of the filament with the plane of 

* See L'Industrie Electrique, March 25, 1893, No. 50, p. 157. Also The 
Electrician, Vol. XXX., March 17, 1893, p. 571. 
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If now the disc be turned the luminous 


Еа. 3. 
General View of Farcot—Hutin-Leblanc 640 Н.Р, Set. 


point will be displaced in a vertical direction, with a speed pro- 
portional to the tangent of the arc described; that is to нау, 
to the arc itself, if the angle embraced by a pair of poles is 
small enough. The movement of the spot wil! therefore be 
determined by the resultant of the two components, one propor- 
tional to the current, and the other a uniform one, resulting from 


the slit passing through the axis, will have an image which will be 
displaced horizontally with respect to the oscillograph mirror, if 
this instrument be traversed by an alternating current ; and this 
horizontal displacement will be proportional to the momentary 
values of the current. 
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the displacement of the luminous point. It will, therefore, describe 
the periodic curve wan This being produced for ‘each slit, 
that is to say, with the same frequency as the alternator current, 
the persistence of vision will permit one to see the curve on a 
sheet of ground glass ruled out in millimetre squares. 

The efficiency of the engine and dynamo together, as measured 
by the ratio between the indicated horse-power and the power 
delivered at the terminals of the dynamo, is 83:5 per cent. (cos 
being 0°8). The calculated electrical efficiency, taking into account 
C*R losses, eddy currents, and hysteresis, is 91:8 per cent. 

Synchronising Tests.—It is easy to show that if two alternators, 
with different constants, but with negligible internal resistance, be 
connected in parallel, their loads must be inversely proportional to 
the coefficients of self-induction, if there is no difference in phase 
between their electromotive forces; and also that, in order to divide 
the load equally between the two alternators, the phase lag would 
have to be of such a high value that it would approach too near to 
the limit required to keep the machines in step, and the stability 
would be insufficient. These theoretical conclusions, which can be 
deduced from M. Blondel’s theory of synchronism, have been 
verified by connecting the Hutin-Leblanc-Farcot flywheel alter- 
nator in parallel with one of the Hillairet machines. The running 
when the load was equally divided was unstable, and there were 
fluctuations in the voltage ; whilst when the load was divided in 
inverse proportion to the inductances the machines ran perfectly. 
The ratio of the inductances of the new and old alternators being 
10:22, the load on the latter, when the other was fully loaded, 
could not be more than 300 apparent kilowatts. To parallel the 
alternators, it is only necessary that their phases should coincide ; 
artificial loads are of no use. It is sufficient to run the alternator 
to be switched in up to a slightly higher potential difference than 
3,000 volts, and then to close the switch as soon as the speeds are 
about equal. A phase indicator is only needed to prevent too 
sudden a jerk in the voltage. 

The alternator has been running since February Ist almost 
without intermission, and the makers are now engaged in erecting 
a second exactly similar machine. A general view of the set is 
given in Fig. 3. 


ON THE MANUFACTURE OF ALKALI AND BLEACH BY 
CHEMICAL AND ELECTROLYTICAL METHODS.* 


. BY BERTRAM BLOUNT, F. 1. 0., F. C. S., ASSOC.INST.C.E. 


There is an unceasing demand, and one moreover which is not 
likely to determine, or even abate, as long as our present concept of 
civilisation endures, for those products obtainable from salt as a 
raw material, which we include by means of the terms alkali and 
bleach. Viewing the stupendous quantities of ‘all forms of alkali, 
soda ash, caustic soda, soda crystals and bi-carbonatc of soda, and 
of bleach as powder, or in solution as bleaching liquor, which are 
prepared for the market, it is not easy to understand in what way, 
and in what directions, absorption of these products can occur. It 
would doubtless be interesting to trace a few typical hundred- 
weight of each material from the works to its faraway goal—the 
common sewer; but the enquiry is not sufliciently within our 
present scope to merit clore prosecution, and is too complex and 
ramified to be dismissed in а paragraph. It is sufficient to realise 
that the demand exists and is likely to continue. 

But although there is a steady, and, as far as is conceivable, a 
permanent demand, yet it is not voracious or indiscriminate. Goods 
to sell must either be good or cheap preferably both good and 
cheap. Neither will the market take any account of the ingenuity 
of contrivance which has led to the production of a given oom- 
modity. It is concerned solely with the nature and quality of the 
commodity, and with its price. It follows that a process to be 
successful in the commercial sense of being remunerative, must be 
capable of preparing either a better product at the same rate or 
the same product at a cheaper rate before it can hope to be shown 
any preference over older and better established processes. It 
matters not a halfpenny to the consumer what elegant principles 
are illustrated by the process used to supply him with the material 
which he requires ; he looks only to the stuff and its price—very 
often indeed only to the price ; if his regard wanders farther afield 
it is more likely to light upon the drum in which the material is 
packed than upon the scientific subtleties whereby the drum has 
been filled. 

I have not said this in praise or condemnation of the consumer ; 
the discussion of ethical questions is altogether foreign to my 
purpose. I am merely concerned to Шошо this one fact— 
obvious indeed, but constantly forgotten—viz., that no beauty of 
principle or execution can save а process which does not pay, and 
that no faultiness of design or performance can expunge one which 


* Paper read before the Northern Society of Electrical Engineers, 
December 7th. 


does. This clearing of the ground is particularly ne when 
considering the present situation of the trade in alkali and bleach, 
and the tendencies, latent or patent, which may eventually or vill 
actually shift ita centre of gravity from the chemical to the eleo- 
trical side. On the face of it, the extant chemical methods of 
manufacture are roundabout and clumsy, while the processes 
dependent on the use of electrical en are singularly simple 
and direct. As long as zinc was the sole available fuel for the 
production of electrical energy, chemical methods for obtaining 
any material, the conjoint reactions for the synthesis of which 
were endothermic, held the field without possibility of rivalry. 
With the advent of an efficient dynamo the conditions of 
competition were radically changed. In spite of the large loss, 
computed by the ingenious at 90 per cent. or more, which 
the energy of coal undergoes before it can be delivered as current 
at the terminals of an electrolytic cell, the coat of a given quantity 
of electrical energy is no longer so great as to make electrical 
methods unthinkable when compared with the direct (but wasteful) 
application of energy as heat by the combustion of fuel in processes 
that are definitely chemical. It must be remembered that. 
elaborate determinations—thanks chiefly to the zeal of engineers 
intent on improving prime movers—of the total loss from boiler 
furnace to crank shaft have been repeatedly made, and that every 
layman of intelligence is aware of the wastefulness of these inter- 
mediaries ; whereas, on the other hand, the quantity of heat going 
up the chimney in the simplest furnace operation has either 
not been computed, or, if computed, is not a matter of common 
knowledge. Thus in the distillation of zinc the energy required 
to be supplied from the furnace for the reduction of ZnO 
to Zn (in gramme equivalents) is 56 Cal., but the actual 
quantity needed is at least 5,200 Cal., involving the consumption 
of 10lb. of coal per lb. of zinc, or more than 90 times the calculated 
minimum quantity. It may therefore be feasible to adopt a 
process, admittedly using energy in a costly form, in preference to 
one capable of being performed by energy in a cheap form such as 
direct heat, if the former be directed with such nicety that the 
energy is less wastefully employed. 

A comparison of the energy required for the conversion of 
common salt into the products NaOH and Cl by the Leblanc 
process and by any one of the moderately efficient electrolytic 
processes now seeking a footing, may prove instructive. In 
this comparison I have avoided stating the quantities of heat 
theoretically necessary for the several reactions, as these quantities 
bear but a remote relation to those which are actually required. 
Thus, in the preparation of salt-cake (the first step in the Leblanc 
process) although the reaction represented by the equation 


2NaCl+H,SO,=Na,SO,+2HCl 


needs but a small access of heat for its completion, yet in practice 
it requires a considerable consumption of coal to bring it about. 


It will therefore be of greater utility to take as a basis of com- 


parison the fuel found by the actual needs of manufacture to be 
required for each stage under consideration. 

n making salt-cake by the action of sulphuric acid on salt, 
about 0°3—0°5 ton of coal is needed for the production of one ton 
of salt-cake. The surplus heat from the combustion of this fuel 
either escapes with the flue gases, or is carried off by the vapour of 
hydrochloric acid, which has to be cooled, condensed and collected 
by absorption in water, its energy existing as sensible and latent 
heat being communicated to the condensing and cooling water. In 
the next stage, the black ash process, the consumption of fuel is 
0-7 to 1:0 per ton of salt-cake, reckoning in both that used for heating 
the furnace and that for mixing with the charge. Of this quantity 
about 0:3 ton is needed theoretically to bring about the reaction 

Na, SO. ＋ 40 2 4CO + NaS, 
and in practice about 0:4 to 0 5 ton is used, leaving a balance of 
0:3 to 0:6 ton consumed in the furnace to produce sensible heat. 
and to cause the reaction to take place. This liberal expenditure 
is less lavish than it seems, because the waste of the black ash 
furnaces is used to boil down the tank liquor (obtained by the 
lixiviation of the black ash) Nevertheless, the expenditure is- 
large, and in the end leaves the soda ash rather worse off, from an 
energy point of view, than it was at the beginning, inasmuch as 
the ** black salt" (the product of lixiviation), contains a molecule 
of water which has to be driven off by calcination, involving the 
consumption of about 04 ton of coal per ton of soda ash, i. e., about 
0:3 ton per ton of salt-cake originally charged. 
We are now in a position to sum up roughly the quantity of fue 

required to produce 1 ton of soda ash by the Leblanc process, 
carried out with neither unusual waste nor special economy. 


Consumption of Coal per Ton of Salt-Cake. 


Ton. 
In salt-cake furnacke . os 04 
In black ash furnace .............. ... . . 08 
In finishing furn. dea us и 0:5 
1:5 
i. e., per ton of soda ааһ.................................... 2:0 tons- 
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Seeing that there is always a sensible loss of soda (15-20 per cent.) 
in the process of passing from Na,SO, to Na,Co, this consump- 
-tion of coal is rather an understatement than the reverse. 

In preparing caustic soda from the soda ash, made in this 
manner, & further quantity of fuel will be requisite, both for 
burning the lime needed as a causticing agent, and for boiling down 
the caustic liquor. As surplus heat from the black ash furnaces is 
used for a part of the causticising process, the quantity of 
‘additional fuel is difficult to compute, but if the total amount 
(including that needed for burning the lime) be put down at 0:2 
ton per ton of caustic soda produced, the estimate will not be 
excessive. This corresponds with about 0:1 ton of coal reckoned 
on the original salt-cake, and the total consumption of fuel for the 
production of 1 ton of 77 per cent. caustic may be set down with 
an approximation sufficient for our present purpose at 2:8 tons. 


A corresponding estimate of the cost of fuel needed to produce 
1 ton of sodium carbonate or 1 ton of caustic soda by any 
modern electrolytic process may be usefully made. Assuming 
that 1 H.. hour can be obtained by the consumption of Alb. 
of coal using modern boilers and engines of good design, and that 
four-fifths of the energy developed in the engine is available at the 
terminals ofan electrolytic cell, and further, taking the average work- 
ing voltage of the cell at 4 volts, it appears that the consumption of 
coal necessary for the production of one ton of caustic soda, includ- 
ing that necessary for concentrating the alkaline lye obtained as the 
immediate product of electrolysis, is 4:2 tons, and that needed for 
the production of one ton of sodium carbonate may be stated at 3:2 
tons, quantities greater certainly than those needed for the Leblanc 
process, but of the same order of magnitude. But by the electro- 
lytic process, as usually couducted, an amount of chlorine approxi- 
mately equivalent to that of the caustic soda produced is evolved at 
the anode. 

The energy expended in the production of caustic soda also 
suflices for the generation of chlorine, and no further quantity of 
fuel has to be debited against the process. But in obtaining 
chlorine by the Leblanc process à certain further expenditure of 
fuel is inevitable. 'The chlorine appears in the form of hydro- 
chloric acid, and is usually worked up by the Weldon process. In 
this, which involves heating the chlorine stills, heating the purified 
still liquor mixed with lime, and blowing in large volumes of air 
to reoxidise the manganous oxide (all processes needing fuel) a 
considerable consumption of coal occurs. Similarly in the Deacon 

rocess, which uses the hydrochloric acid as gus without con- 
densation in water, heating the air needed to oxidise the gaseous 
hydrochloric acid is requisite, and in all about one ton of coal 
is needed for one ton of bleach produced, or in round numbers, 
three tons of coal per ton of chlorine, or 2:6 tons of coal per ton 
of caustic soda. Thus the total consumption of fuel for the pro- 
duction of one ton of caustic soda and its equivalent amount of 
chlorine rises to 5:4 tons ; similarly for one ton of sodium carbonate 
and its equivalent of chlorine about 4 tons of fuel will be 
required. These figures are to be compared with the corresponding 
ues 4:2 and 3'2 tons for the same products prepared electroly- 
tically. 

In the above comparison no pretension to exactitude is made, 
inasmuch as accurate data are not readily accessible, and the con- 
sumption of fuel will vary largely according to the practice of each 
works and the degree of efficiency of the plant and staff, but 
enough has been said to make it clear that the consumption of 
fuel by the two methods is not dissimilar, and that on the present 
basis for the production of electrical energy no great advantage 
accruing from the saving of coal is to be credited to the electro- 
lytic process. | 

But although it is a comparatively simple matter to arrive at a 
decision as to the consumption of energy by each of the two typical 

rocesses, it must not be supposed that decision between them can 
based on this computation alone. In all inquiries of the kind it 
is necessary to preserve the most rigid distinction between the cost 
of a given operation or commodity in energy and in money. These 
are incommensurable quantities, for the adequate reason that the 
energy cost of a given product is the inevitable outcome of physical 
facts ; while the money cost of a given product is purely an expres- 
sion of its particular power of appeal to some neéd, psychical or 
physical, of human beings. Whence it is clear that a 50-carat 
diamond, which is energetically inconsiderable when matched with 
a ton of anthracite, is pecuniarily to be preferred thereto, because 
it appeals successfully to certain instincts indigenous in barbarous 
humanity. 

If, then, we dismiss electrolytic processes, as at present carried out, 
A8 being to no great extent superior to existing chemical methods in 
their consumption of energy for a given output, on what ground, if 
any, are they to be preferred? The first is, that no form of 
matter other than sodium chloride and water is necessary for the 
production of caustic soda and chlorine from brine, and that there 
is consequently no waste product. In the Leblanc process, on the 
other hand, sulphur and nitrate of soda (for the production of sul- 
phuric acid) are needed inthe very first stage, viz., the manufacture of 


salt cake. Of these the sulphur may be recovered by the Chance pro- 
cess, and the soda of the nitrate of soda may find its way into the salt- 
cake furnace, but the nitric acid is ultimately lost. Again, in the 
black ash process, the lime present after the completion of the 
process as calcium sulphide, finally appears as a sludge of impure 
calcium carbonate in the waste from the Chance process. Attempts 
to utiilse it as cement have been made, but, as far as I am aware, 
with very dubious success. In like manner the lime from the causti- 
cising of the soda ash is obtained as carbonate, and is substantially 
a waste product. Similarly, with regard to the working ‘up of the 
hydrochloric acid or chlorine, one finds iron and similar impurities 
from the still liquors in the Weldon process, and calcium chloride 
after reoxidation and the production of Weldon mud to be disposed of 
as valueless materials. It must be remembered that these waste 
products not only mean cost in themselves, but also necessitate an 
expenditure, which is sometimes serious, in handling and removing 
them. In the electrolytic process, on the other hand, nothing but 
finished products should need to be conveyed from the works. The 
only bye-product (hydrogen, appearing at the cathode together 
with caustic soda) can be trusted to effect its:own removal if allowed 
access to the air. 

The other respect in which an electrolytic process has an advan- 
tage over chemical methods of making alkali is in the saving. of 
labour. This is to some extent an outcome of the freedom from 
the necessity for removing waste products spoken of above. More- 
over, the material is handled ina liquid or gaseous form throughout 
the process, up to the point at which the caustic soda solution is 
boiled down for the production of solid caustic. There is nothing 
corresponding with the loading in of salt to the salt-cake furnace 
and the removal of the salt-cake therefrom ; nor of the similar pro- 
ceedings necessary at the black ash stage. In these days when 
the manual worker is apt to be exigent, any process which tends 
towards his deletion has a commercial advantage over those 
of its competitors which depend upon his aid. It is not merely a 
diminution of running expenses which may be secured ; it is the 
freedom from the fear of a disastrous stoppage of the whole works 
which makes labour-saving methods and appliances attractive to 
the manufacturer. 

On the oontrary side must be set the comparatively large cost 
of an electrolytic installation and its high rate of depreciation. 
Seeing that it is impracticable to use more than a very moderate 
current density at the electrodes of a cell in which a solution of 
salt is being decomposed, it is requisite to have a large number of 
cells for even a moderate output; thus the cost of the plant per 
ton of material produced per day is high. Further, the permanence 
of such forms of decomposing cell as have been devised hitherto is 
not very great. Diaphragms and anodes suffer electrolysis as well 
as does the intended electrolyte. A porous septum which shall 
have. a reasonably low resistance and shall nevertheless keep the 
products of electrolysis fairly well apart, is difficult to design, and 
complete success has not yet attended the efforts of inventors in this 
direction. A good word may be said for the use of mercury as an 
intermediate electrode and carrier of the produots of electrolysis, 
in that it removes the need for a porous septum, and appears in 
practice, as in theory, to undergo no sensible loss or depreciation. 
Again, the anode is a standing obstacle. In almost all cases 
carbon is used, the particular form of that substance known as 
retort carbon being preferred. But even this very dense and 
refractory form of carbon is not wholly unaffected, and anodes 
made therefrom can only be considered as semi-permanent portions 
of the plant. There are, it is to be feared, no reliable data as to 
the life when in constant work of an electrolytic cell for the pro- 
duction of alkali and bleach. One must be content with qualitativo 
statements. Nevertheless, it is well to recognise that it is not 
sufficient in computing the cost of an electrolytic process to reckon 
a capital expenditure, and to calculate on that the usual charges for 
interest and depreciation, a portion of the plant, viz., the diaphragms 
and anodes should have a specially high rate of depreciation 
charged upon them, if, indeed, they might not rather be reckoned 
as part of the current expenditure, just as so much oil and waste 
would be. 

At this stage of the Paper, it appears not without value to trans- 
cribe and criticise.certain calculations of cost of decomposing 
chlorides of the alkali metals electrolytically made by the well-known 
German electro-chemist, Dr. Borchers, and published recently in the 
Zeitschrift fiir Elektrochemie. He takes in the first place the cost of 
an electrical horse power for the year, working day and night, at 
£4 when water power is available, and at £8 15s. to £20 when coal 
has to be used. This corresponds with about 0:09d. and 0:24d. to 
0:554. per horse-power hour. It is probable that the cost of water 
power is here under-estimated, and in any case it is not of primary 
importance in this district. The lower value for steam power may 
be accepted as a basis for calculation. Each electrical horse-power 
year, working with theoretical current efficiency but with a voltage 
of four volts (of which more anon), will decompose 35 tons of salt, 
having a value of about £2 15s., and will produce 2:4 tons of 
caustic soda worth £19, and rather over two tons of chlorine, 
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which, as chloride of lime, is worth £35. The production of the 
_ latter material involves the consumption of 3:2 tons of lime, costin, 
£2. 8s. Therefore, from raw materials oosting in all £5. 3s., and. 
by the expenditure of power costing £8. 15s., products can be 
obtained having a market value of £54. An outlay of £13. 18s. to 
gain £40. 2s. is certainly tempting to the speculator. 

Making a similar comparison for some of the best-known pro- 
cesses proposed or put in practice in this country, values are 
obtained which, if not quite so attractive, at least offer a large 
enough margin for profit. Thus the Castner-Kellner process is 
credited by its devisers with a current efficiency of 88 to 90 per 
cent., so that, assuming it can be worked at the same pressure as 
that chosen above (4 volta), and taking the same buying and selling 
prices for the raw materials, and the products, chloride of lime and 
caustic soda, the expenditure will be £13. бв., and the net profit 
£35. In the case of the Hargreaves-Bird process the preference of 
the patentees is for the manufacture of sodium carbonate rather 
than for that of caustic soda, and the estimates have to be modified 
acoordingly. The current efliciency claimed is 80 per cent., and 
the pressure said to be required is 3:4 volts. Accepting these, an 
expenditure for raw materials and power of £13. 12s. yields a profit 
on the sale of the finished products (soda ash and bleach) of £39. 9a. 

Others could no doubt be quoted giving on paper profits 
almost equally seductive. That such profits have hitherto proved 
hard to realise is due to the causes already indicated in an earlier 
part of this Paper, viz., the high cost of the plant per unit of out- 
put and its considerable deterioration in use. Another cause may 
be touched on here. It must not be supposed that both chief pro- 
ducts of electrolysis, caustic soda and chlorine, separate neatly and 
completely from the electrolyte in which they have been formed. 
Their combination, with the production of salts of various acids con- 
taining chlorine and oxygen, is apt to occur if the diaphragm be in 
any degree too porous, or if electrolysis be pushed so far that the 
liquid in the cathode compartment is even moderately rich in caustic 
soda. "The inconvenience of allowing the liquid in the anode com- 
partment to remain saturated with chlorine, can scarcely be avoided, 
as the only practicable means of prevention, viz., keeping the electro- 
lyte hot, is not to bethought of on other grounds altogether. When 
once saturation has occurred, however, the further quantity of 
chlorine evolved escapes spontaneously, and can be sent direct to 
the bleaching powder chambers. But with the caustic soda a 
definite method of recovery is needful. According to the practice 
generall adopted ín most processes, brine is circulated through 
the anode and cathode compartments independently, and fresh 
salt added as the strength of the liquor declines. It may be taken 
that the most concentrated solution of caustic soda that cau be 
profitably prepared in an electrolytic cell, contains not more 
than ten per cent. of the solid substance NaOH. With this is 
associated a large quantity of undecomposed salt, and the recovery 
of the latter is a necessary concomitant of the isolation of the 
former. Fortunately, the majority of sodium salts are insoluble in 
a concentrated solution of caustic soda, whence it happens that on 
boiling down a weak solution, separation of sodium chloride takes 

lace progressively, and the separated salt can be fished out. 

here should be no serious difficulty in ultimately preparing 
caustic soda containing no greater quantity of foreign salts than 
does the best grade of caustic soda now put on the market, viz., 
that known as ** 77,7" which is approximately pure NaOH. It is 
true that a considerable quantity of caustic soda will cling to the 
salt fished out; but this is only a source of extra expense in so far as 
it represents a certain amount of marketable material locked up in 
the process, and necessitates the addition of a small sum in the 
reckoning of interest on the whole stock. The caustic soda held 
in this way is not lost but returns with the recovered salt to the 
cathode compartments. Processes, such as the Castner-Kellner, 
using mercury as an intermediate electrode, have the advantage of 
obtaining caustic soda in solution free from salt, and the necessity 
for separation does not arise. 

I have said nothing as to the production from fused salt of 
chlorine and sodium (and caustic soda from the latter by the action 
of water), because the mechanical difficulties of constructing an 
apparatus capable of withstanding the attack of sodium chloride at 
a red heac have hitherto proved of the most formidable kind, and 
although gallantly encountered both in this country and abroad, 
have, as far as I know, not yet been overcome. It is enough to 
say here that any process of the sort will always be handicapped 
by two circumstances—(1) the necessity for supplying energy in 
some form to keep the electrolyte fused, and (2) the waste occa- 
sioned by the need for expending energy sufficient to win sodium 
itself instead of caustic soda, that balance of energy being wasted 
as heat when the sodium is brought into contact with water for the 
production of caustic. 

Any review of the subject of the electrolytic production of alkali 
and bleach would be imperfect without a section devoted to the 
consideration of the merits of the plan of manufacturing caustic 
‘potash in place of caustic soda. Suppose it be conceded to those 
who deny that the formation of caustic soda electrolytically is 


likely to be profitable, that the prospects of success are not 
altogether assured, it may at least be possible to contend that а 
better fate attends the manufacture of caustic potash. Happening, 
as it does, that potassium is less widely and abundantly distributed 
in the earth’s crust than is sodium, and that certain compounds of 
potassium cannot be industrially replaced by sodium, it follows 
that the price of potassium salts is higher than that of correspond- 
ing sodium salts, and is likely to continue so. Gunpowder is still 
a primary necessity of civilisation, or, perhaps, one should say a 
standing need of peoples not yet initiated into the mysterious 
charms of smokeless explosives, and its manufacture is carried out 
on a large scale. Again, it is clear that a period of national 
rejoicing cannot be celebrated in a convincing manner without the 

aid of the artist in pyrotechny. To what sorry plight would both 
be reduced if denied the use of potassium nitrate and chlorate? In 
all seriousness there are many considerable manufactures—of which 

the preparation of soft soap and of oxalic acid may be mentioned— 

in which the use of potash, as distinct from soda, is a sine qua non. 

Now with a valuable raw material such as potassium chloride, the 
cost of the energy and labour impressed upon it is a smaller 

fraction of the whole cost of the finished product than is that of 
the energy and labour spent upon a cheaper material, e.g., sodium 

chloride. Losses of the raw material at any stage of its conversion 

consequently have a greater monetary significance, and a process 

operating cleanly and in а manner economical of the material 

handled will have an advantage which may outweigh any extra 

expenditure of energy. 

An estimate similar to those already quoted is available for the 
case in which potassium chloride instead of sodium chloride is 
electrolysed. sing the eame data as before, and assuming a 
theoretical current efficiency and a voltage of 4 volts, one electrical 
horse-power year would produce from 4°4 tons of potassium chloride 
and 3:2 tons of lime, 3:3 tons of KOH and 52 tons of chloride of 
lime. The cost of the power is £8. 158., that of the potassium 
chloride at £7 per ton is £31, and that of lime £2. 8s., while the 
value of the products, reckoning caustic potash at £26 per ton and 
chloride of lime at £6. 15s., is £86 and £35 respectively, representing 
a gain of £79 on an expenditure of £42. Of this expenditure the 
fraction which has to be incurred in buying raw materials by any 
process whatever is 3, so that it is obvious at a glance that economy 
of raw material is of greater importance than is cheapness of hand- 
ling. Translating these figures into something which is not beyond 
practical attainment, t. e., assuming a current efficiency of 80 per 
cent., and using as before a voltage of 4 volts, an expenditure 
for raw materials and power of £35 would yield products represent- 
ing a gain in value of £62. Of the expenditure the fraction 
representing the cost of the raw materials is 2, so that the position 
is almost as favourable as when the theoretical current efficiency is 
assumed. 

Perhaps the most promising of all processes for preparing by 
electrolysis one of the products of the alkali trade is that for thé 
manufacture of potassium chlorate. "The apparent simplicity of the 
requisite reactions is most enticing. On electrolysing a solution of 
potassium chloride, caustic potash and ohlorine are to be expected 
as the first products. If, then, no attempt be made to separate 
these products ; but, on the contrary, the cell be provided with a 
good agitator, they will unite to form potassium hypochlorite if the 
solution be cold, and potassium chlorate if it be hot, according to 
the equation 

6KOH +6Cl = KCIO, +5KC1+3H,0, 


$ of the total potassium concerned in the reaction reverting to the 
condition of chloride. It must not be supposed that this reversion 
represents an avoidable waste: the chlorine which, for clearness 
of argument may be regarded as liberated in the first stage of the 
electrolysis, is fully represented by oxygen in the ultimate product, 
tassium chlorate. In existing chemical processes the reaction 
tween chlorine and an alkaline substance is carried out with 
lime instead of potash, and potassium chlorate is prepared by 
double decomposition of the resulting culcium chlorate with potas- 
sium chloride. Therefore, under these conditions, of 3 the chlorine 
is actually run away as calcium chloride—another example of the 
typical defect of most chemical processes, viz., the production of a 
large quantity of almost worthless bye-product. It is difficult to 
say how far the manufacture of potassium chlorate by electrolytic 
means is carried on at the present time. Somewhat florid accounts 
occasionally reach us from the Cuntinent and the United Sta 
but thoroughly reliable information cannot be readily obtained. The 
manufacture has either failed to attract attention in this country, 
or possibly is being quietly pursued with a profit which would 
shrink if competing makers were aware of its successful working. 
There are certain general considerat:ons on which it may not be 
superfluous to insist in summing up the present position of the 
manufacture of alkali and bleach by chemical methods and by 
electrolysis. In the first place, it is customary and necessary to 
state the current efficiency of a process, that is, the output of 
the desired product as compared with that calculated from the 
ampere-hours. This is desirable, because the efficiency of the cell 
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in keeping separate the products of electrolysis and of allowing of 
their isolation in a marketable form is thus ascertained, irrespective 
of all question of internal resistance. But the efficiency thus 
stated is not the energy efficiency of the cell. A cell with a given 
current efficiency may be working at a pressure of three, four, five, 
or six volts, and the energy efficiency of the last will be just half 
that of the firat, in spite of an identical current efficiency. The 
total number of heat unita represented by the conversion of a given 
raw material into given products under known conditions can be 
computed from existing thermo-chemical data with a fair degree of 
precision ; the total number of units of electrical energy passing 
with a known current at a known voltage can be stated with 
accuracy ; the number of units of electrical quantity concerned 
with the fulfilment of a given reaction is also known ; the minimum 
voltage which will accomplish the decomposition can therefore be 
calculated fairly closely. Thus when sodium chloride in solution 
is converted into gaseous chlorine and caustic soda in solution, 
about 53 cal. are required for a grain equivalent of naCl. The 
smallest pressure at which electrolysis can be effected is therefore 
2°3 volts. But the lowest voltage yet claimed for any process 
producing caustic soda and chlorine is 4 volts, whence we see that 
an electrolytic method needing this voltage and having a current 
efficiency of 80% has an energy efficiency of only 46%. I do not 
say that full efficiency can be readily attained; but I do say, without 
hesitation, that it is above all things requisite to keep the calculated 
limit steadily before us both in judging or comparing processes and 
in seeking to devise improvements on such methods as exist. It is 
well to realise—and a considerable amount of iteration in enforcing 
it may consequently be pardoned—that there is a margin of some 
50 per cent. at the сиро. of the electro-chemist intent on improv- 
ing extant processes for the industrial decomposition of common 
salt. This possibility has been overlooked or intentionally ignored 
by those concerned with the exploitation of particular processes and 
not unnaturally anxious to put the most favourable construction 
possible on the performance of their pet cell; but the attitude of 
mind thus induced is about as reasonable as that of the copper 
smelter who prefers the old and inaccurate Cornish dry assay to exact 
modern methods of analysis, because the former deals lightly with 
the imperfections of the smelting process, not to mention his own 
technical shortcomings. 

A precise quantitative comparison of the merits of the chemical 
and electrolytical methods of preparing alkali and bleach is 
obviously impossible at the present time ; were it possible, every 
maker would be using one or the other, and the raison d'étre of this 
Paper would disappear. But it is practicable to sum up the 
weak and strong points of the two processes in a qualitative sense. 
The electrolytic pue is direct, cleanly, economical of labour, 
free from worthless bye-products. Per contra, its units of plant 
are small, troublesome, costly and quickly deteriorated by use. 
The chemical process can provide a large output with comparatively 
few units of plant, of, on the whole, simple construction and of 
large size ; repairs, though heavy, are not numerous, nor have they 
to be applied to a vast number of small apparatus. On the other 
hand, much arduous and fairly skilled labour is requisito, and bye- 
products valueless or of negative value are invariable concomitante. 

It is ill work to prophesy. I, for one, decline the ungrateful róle 
of а seer. But this may be said: That with the advent of tolerably 
permanent plant, even with the present low energy efficiency, 
electrolytic processes will push existing chemical methods hard. 
When this happens, chemical manufacturers may set to work with 
even greater vigour than heretofore to economise and improve, and 
I, for one, do not think that they have yet come to the end of their 
tether. In the absence of a vaticinator we must be content to 
await the issue. 


SUBMARINE TELEPHONE CABLES. 


In its issue of November 21st the Electrical World of New York 
makes the following contribution to the latent discussion on Mr. 
Preece's British Association Paper on the scientific principles 
involved in the construction of submarine telephone cables. The 
title of the article is Official Science " :— 

Some years ago Mr. W..H. Preece communicated to. the world a 
so-called law—known as the K R law—determining the size of tele- 
phonic conductors. According to this law; which enjoyed an official 
standing in Eoglish governmental science, due to the position of 
its originator, if the product of the resistance and capacity of a tele- 
phonic line exceeds 15,000, the transmission of telephonic speech is 
impossible. American telephone engineers, recognising the empiric 
nature of this law, proceeded to extend long-distance telephone 
Jines regardless of its indications; and in the case of the Boston- 
Chicago line perfectly satisfactory results were obtained with a value 
of K R reaching nearly 54,000. The week of the inauguration of 
the line referred to, the Electrical World, in commenting upon Mr. 
Preece’s ‘‘law,” showed that, as it was based upon the nature of 
telegraphic signals, it naturally could not be expected to apply in 
telephony, where the character of electrical impulses differs so 


radically from those passing through telegraph lines. In a valu- 
able contribution to the theory of telephony by Mr. A. E. Kennelly, 
which appeared in the columns of this journal the succeeding year, 
the empirical nature of the K R ‘‘law” was mathematically 
demonstrated. Instead of the simple assumption that the ampli- 
tude of the received telephone current varies as the square of the 
length of the line, it was shown that for lines of any considerable 
length the amplitude varies according to a much more complex 
function, or inversely as the hyperbolic sine of a fraction of their 
length. An interesting result of the formula established by Mr. 
Kennelly is that for short lines the numerical values deduced there- 
from approach those obtained from Mr. Ргеесе'в law, which con- 
sequence carries with it a warning to those who would make broad 
generalisations based upon partial premises. Mr. Preece, however, 
is a doughty champion for official science, particularly when such 
science originates with himself. In this instance he repelled the 
attack upon his theory by the statement that the value assum 
for the capacity of the Boston-Chicago line—0°0158 microfarad 
per mile—was absurdly high. ‘‘I should estimate," he said, *' the 
Chicago circuit at 0:004 microfarad per mile and the K R at 7,500.” 
As we remarked in commenting editorially upon this extraordinary 
tour d'esprit, it is very easy to keep a formula or law on its legs 
by introducing new factors to meet each special case, and this 
is what Mr. Preece has done.” After four years Mr. Preece 
again appears as a propounder of telephonic theory. Ina Paper 
read before the recent meeting of the British Association he 
considers submarine telephonic transmission, in which class of 
work, it would appear, from absence of reference to it, that the 
К R “law” does not apply. Instead, we are informed that the 
best form to give such a cable is one securing the least induct- 
ance, the factor of permittance apparently being neglected. This 
theory seems to be based upon experiments made with 20 miles of 
cable laid in the streets of London, and the practical deduction is 
made that with a type of cable corresponding to the theory, we 
ought not only to be able to speak to great distances, but the type of 
ocean cables must be revolutionised, for what is true for telephony 
must be equally true for telegraphy.” The latter assertion, it 
may be added, is much more safe than its converse, upon which 
the late К R “Jaw” was based. Commenting upon this latest 
official theory, Mr. Heaviside flatly states that, aoeording to 
both theory and practice, its t:rm should be reversed—that we 
should go in the direction of increasing the inductance and 
reducing the permittance. In a reply to some criticisms of 
our English contemporary, The Electrician, Mr. Preece does 
not deign to directly meet the issue raised by Heaviside—per- 
haps the greatest authority in the world on the subject—but 
merely confines himself to denying an assertion, also made by our 
contemporary, that the permittanee is increased. The comment, 
made upon this by our contemporary is significant: Given the 
same weight of copper, the same weight and kind of dielectric, the 
‘mathematicians’ would secure less capacity and more induct- 
ance; given a free hand and equally splendid experimental 
facilities, they would, we fancy, design a totally different cable." 
This latest outbreak of official science gives us cause once more to 
congratulate ourselves upon the fact that on this side of the Atlantic 
the personnel of governmental departments do not consider scientific 
authority as one of their official prerogatives. 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


(To-day) PRIDAY, December 11th. 
INTERNATIONAL SUBMARINE' TELEGRAPH MEMORIAL. 
3 p.m. Meeting of Executive Committee in Room 186 
Wiuchester House, Old Broad-street, Е.С. 
РнүзѕІслг, SOCIETY. 
ó p.m. Meeting in the Rooms of the Chemical Society, 
Burlington House, when the following Papers will be 
read, (1) * The Application of Plivsics and Mathematics 
to Seismology,” by C. Chree; (2) On Musica! Tubes," 
by R. J. Rudd. 
TUESDAY, December 15th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 pm. Ordinary Meeting. Papers to be further discussed : 
(1) “Tipping aud Screening Coal,’ by James Rigg ; 
(2) “The Surface Plant at Kirkby Colliery,” by Thos. 
Gillott. Paper to be read, Steel Skeleton Construction 
in Chicago,” by E. C. Shankland. 
WEDNESDAY, December 16th. 
RoyaL METEOROLOGICAL SOCIETY. - 
7.30 p.m. Ordinary Meeting at the Institution of Civil. 
Engineers, Great George- street, S. W. 
FRIDAY, December 18th. 
INSTITUTION OF JUNIOR ENGINEERS. 
S pm. Meetiog at the Westminster Palace Hotel. Paper 
to be read : " Electric Central Station Working," by 
P, W. McDougall, 
INSTITUTION OF CIVIL ENGINEERS, , 
8 рт. Students’ Meeting. Paper to be read: Wells and 
Well Sinking,” by John W. kitchen. РЕ E 
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DR. JACQUES’ CELL. 


For some time past we have devoted much space to contri- 
butions dealing with the production of electrical energy by 
the oxidation of carbon under conditions allowing of the 
direct utilisation of the chemical energy of this combination 
without the intervention of the usual accessories, the boiler, 
the engine, and the dynamo. We have, at intervals, carefully 
discussed and criticised these contributions. That being so, 
we may not perhaps be claiming too much if we ask to be 
exonerated from any charge of prejudice against the deviser 
of new and unaccepted methods for the direct production of 
electrical energy; and it is possible also that we may be 
believed when we assert that the mere manner and place 
chosen by an inventor for the exposition of his views does not 
bias our judgment of the validity of his statements. 

The Christmas numbers this year are besprinkled to an 
unusual extent with articles of a scientific turn ; and Harper’s 
Magazine is no exception to the general rule, containing as it 
does an article entitled Electricity Direct from Coal," by 
Dr. WILLIAM W. Jacques. The magazine, as is its wont, has 
succeeded in securing a brightly-written and readable article, 
illustrated by rather telling cuts. The primary object of a 
popular periodical having been thus secured, the value of the 
contribution is immaterial to the Editor, and an unknown 
quantity to its readers. А quasi-scientific article by a reputed 
expert has to be taken on trust; and, if there is anything 
wrong about it, the author alone is responsible. 

Did the matter end here nothing further need be said ; but, 
for popular reading more especially, it behoves every con- 
scientious man of science to be careful of his facts, and to 
abstain from extravagant deductions which may do mischief 
if publicly disseminated. In the article before us we are 
bound to say the author sits very lightly under this 
responsibility. He begins, correctly enough, by advert- 
ing to the great waste of energy involved in the usual 
means of converting the chemical energy of coal into electrical 
energy. Then follow some curious and vague allusions to 
«ga multitude of experiments which Dr. Jacques has made. 
The nature of these experiments may be gathered from the 
following quotations: “ А fire of coke, burning on an insu- 
lated grate, gave some slight electrical manifestations, but 
they were not encouraging; again, I tried Nature's plan of 
producing lightning—the evaporation of water and continual 
dissipation of vapor globules ; and though I succeeded in pro- 
ducing miniature thunderstorms, the quantity of electricity 
obtainable was not sufficient for any commercial use." This 
disappointing state of things was, however, soon to be 
remedied by the originality and genius of Dr. Jacques. He 
cogitated long and earnestly on the subject, with the following 
surprising result: It came to me almost as a revelation, that 
if the oxygen of the air could be made to combine with the 
coal under such circumstances that the production of heat 
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Edison and Swan United Electric Light Company, Ediswan-buildings,$6-37, 
Queen-street, London, E. O., and Branchen 
Electrie Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. C. 


eee eee ee eee eee 


Elliott Brothers, 101, St. Martin's-lane, London, W.C.......... eee eee 16 
Evershed and Vignoles, Woodfleld Works, Harrow-road, London, W........ $1 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 98 
: Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent.1,97 
Nalder Bros. and Co.,16, Red Lion-street, Clerkenwell,London, E.C......... 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. C ee 20 
Pitkin, J.,56, Red Lion-street, Clerkenwell, London, E.C. ...... asses des di 20 
h ˙ v va Rad ga % ͤ⁵ K -e 80 
Salmony (Н. M.) & Co., 61, Charing Cross-rd., London, W. .............. 18 


Siemens Bros & Со. ,12, Queen Anne's-gate, London, S. W. ;& Woolwich,Kent 6 


ADDRESSES. 


JULIUS SAX & 00., Ltd., Electrical Engineers and 
ELECTRIO LIGHT OONTRAOCTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.O. 

Established 1855. 


Spectalities—Electric Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
.Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electric Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
шеп Testing and Telegraph Instruments, Electrical Torpedo 

pparatus. 

Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 

control of the Metropolitan Board of Works. 

Cell Calls fer Police Stations, Prisons, &c., as devised for and adopted by 
H.M. Home Office. Contractors to H.M. Post Office and War Office. 
Eleotrio Lighting—Domestio and Public. Estimates Free on Application. 

Eight Prize Medals awarded. 
Telephone No, 3848. Telegraphic Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors. 
Manufaeturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, Dynamos, Lamps, Switches, Electroliers, Brackets, 
Ko. Speoiklities in Primary Batteries for Electric Lighting, Venetian 
Shades and Glass, Carbons, &o. Temporary Lighting on any-scale at 
short notice. Estimates free. Telephone No. 3602. 


ANTI-FOULING COMPOSITIONS. PAGE 
Indestructible Paint Company, 97, Cannon-street, London, Е.С. ............ 88 
Kirkaldy,(J.)and Sons, East London Works, Garford-street,London, B. 83 

ARO LAMPS. (See Lamps) 


ASBESTOS. 

United Asbestos Company. Dock House, Billiter-street, London, Е.О. ...... 11 
Willcox (W. Н.) and Co., 84 and 86, Southwark-street, London 

AUCTIONEERS AND VALUERS (Mechanical). 

Wheatley Kirk, Price,and Goulty, 49 Queen Victoria-street, London, E. C., and 
Manchester.... о1о 0000 00 зо обов оооо оо оосо оооооорое огооооооов оо гооо соо осеооо ео 19 
BATTERIES. 
Chloride Electrical Storage Syndicate, 83, Victoria-street, London, S.W....... 15 
** D. P. Battery Co., 66, Victoria-st., London, S. W.; and Old Chariton, Kent. 7 
Edison and Swan United Electric Light Company, Ediswan-buildings, 88-37, 
Queen-street, London, E.C., and Branches ......... „ x enda sor . 80 
Electrical Power Stor. Co., 4, Greut Winchester-st., Lond., E.C. ; & Millwall, E 88 
E in Electric Accumulator Co,, Victoria Mansions, 38, Victoria-street, 
estminster, London, S.W. w- „„ 3 
General Electric Co., 69 71,& 83, Queen Victoria-st., London, E. C.; & Salford 33 
“I.E.S.” Accumulator Co., 8, Delahay-street, Westminster, London, 8.W. .. 11 
International Electric Company, 55, Redcross-street, London, E.C........... 81 
Johnson and Phillips.14, Union-ct. , Old Broad-st.. London: & Chariton, Kent.1, 27 
Krupka and Jacoby, 61 and 62, Watling-street, London, Е.С. ................ = 
Salmony (H. M.) & Co., 61, Charing Cross-rd., London, W. .............. 18 
Siemens Bros. & Co., 13, Queen Aune's-gate, London, S. W., 4 Wool wich, Kent. 6 

BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, 8... 

BEARINGS. 

Anto-Machinery Company. Read-atreet. Coventry (Patent Ball Bearings) .. 4 
Roller Bearings Co., 1, Delahay-strect, London, 8. W.,.. Lille 8 

BELTING. 

Sci ume (W. H.) and Oo., 84 and 86, Southwark-street, London,8.B.......... — 
Olayton & Shuttleworth, Lincoln ; and 95, Queen Viotoria-st., London, E. O. 
Davey, Paxman & Co., Colchester; and 78, Queen Viotoria-st., London, E. O. 
Easton, Anderson & Goolden, 8, Whitehall-place, London, S. W. Works: 

Erith, Kent...... eeverseove Ce W оовооооое в ооооовпов %% „%%%%fi“ „„ обоо оо ороо 
Mather and Platt, Salford Ironworks, Manchester 
Weeks (J.) and Oo., Chelsea, London, B. WG¹ .... . 

CABLE COVERING MACHINERY, 

Johnson & Phillips, 14, Union-ct.. Old Broad-st., London; & Charlton, Kent. 1, 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland...............* 

GABLE COMPANIES. 

African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, К.С. 
Anglo-American Tel ph Co., 28, Old Broad-street, London, Е.С........... 
Brasilian Submarine Tel. Oo., Winchester House, 50, Old Broad-st., London. 
Commercial Cabie Co.,258, Broadway, New York, U.S.A. London Office, 

65 and 56, Bisho ate-stroet Within, London, E.C 6 % — ————T cm f ⏑ о 
Direct United States Cable Oo., Winchester House, 50, Old Broad-st., London. 
Eastern Telegraph Co., Winchester House, 50, Old Broad-st., London, B.O... 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, E. O. 
Eastern & S. African Tel. Oo., Winchester House, 50, Old Broad - st., London, R. O. 
Indo-European Telegraph Co., 18, Old Broad -street, London, B. CO. 
West African Telegraph Co., Winchester House, 50, Old Broad- at., Londom, E.O 

CABLE SUPPLIES. 


i" 508 01 


2328388 832 


Elliott Brothers, 101, St. Martin’s-lane Charing Cross, London, W. O. is 16 
Felten and Guilleaume—Sole Agents: W.F.Dennis & Co., 28, Bllliter-st., E.C. 1 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 


authentic information on all subjects connected with Engineering enterprise in 
India and the Kast. 


Correspondence invited on any subject which may be of interest to the profession 
RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage). 
INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly ... 40s. 
Published at A37, Canning St. CALCUTTA. 
LONDON OFFIGE: 28, Victoria Street, Westminster, S.W. 


USEFUL HANDBOOKS. 


By Е. ES. EAX DT. 
Price hs. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK (WITE TABLES), 
THE DYNAMO-TENDER’S HANDBOOK. 
THE BELL-HANGER’S HANDBOOK. 
RLEOTRIO TRANSMISSION HANDBOOK. 


"THE ELECTRIOIAN” PRINTING & PUBLISHING OO., Limited 
1, 2 and 5, Salisbury-court, Fiest-street, London, RO. 


THE ELECTRICIAN, DECEMBER '11,51896. 


a 
STANDARD SCREW 
COMPANY 


AUTOMATIC 


mc 


— —— — À— —————— d 


SEND SIX STAMPS FOE 
PHILLIPS 


MACHINERY RECISTER, 


Wport, Mon., 

THE BEST MEDIUM. ; 
Stock of Miscellaneous Machinery in the 
gdom, Ready for Prompt Delivery. 


MONTHLY 


IN 
The Largest 


Prioe 1d.] DAILY (Price id. 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 
Contains :— 
ALL THE OONTRAOTS OF THE DAY. 
Including :— 
THE ELECTRIOAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith’s Bookstalls by order, or of the Publishers. 


Sabscriptions:—3 months, 9s. od.; 6 months, 19s. 6d. ; 12 months, 395. 
post free. Single Copies 1d., post free 14d. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverie Street, E. C. 


Cloth, crown 8vo, price 78. 6d., post free. 

ELECTRIC LIGHTING. By JOHN W. URQUHART, C.E. 
Cloth, crown 8vo, price 78. 6d., post free. 

DYNAMO CONSTRUCTION. By the SAME AUTHOR. 


Cloth, crown 8vo, price 78. 6d., post free. 


ELECTRIC SHIP LIGHTING. By the SAME AUTHOR. 
THE “ELECTRICIAN” PRINTING AND PUBLISHING CO., LTD., 


1, 2 & 3, SALISBURY COURT, FLEET STREET, LONDON. 


Classified Index to Electrical Trades— Continued. 


CABLE SUPPLIES—Continued. 
Powler-Waring Cables Co., 82, Victoria-street,London,8.W. ; & N. Woolwich — 


PAGE | DISINFECTANTS. 


. PAOB 
Sanitas Co., ео Lane Bethnal Green, London, . 80 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.; & Salford 2 DYNAMO BRUSH 


Glover (W. T.) & Co. Salford, Manchester; and 89, Victoria-st,, London, 8. 
Henley's (W. T.) Tel. Works Oo., 27. Martin's. Iane, Lond., E. C.; and N. Woolwloh 1 
Jobnson and Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kentl. 27 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, E. C. 8 
Salmony (Н. M.) and Co., 61, Charing Cross-road, London, W.C. ............ 18 
Siemens Bros. and Co., 13, Queen Anne's Gate, London; and Woolwich, Kent 6 
Société . des Cables Electriques, Cortaillod, Switzerland ...... 14 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 

vi a-stroet London, E. C. and Liverpool“. 1 


CARBONS. 
Brush ElectricalEngineering Co, 49,Queen Viotoria-street, London ,E.C. .. 31 
Carbon Syndicate, 39, Victoria-street, Westminster, B. W. ................... 80 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Quoen-street, London, E. C., and Branches 422 30 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 23 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1.27 
Salmony m M.) and Co., 61, Charing Cross-road, London, W. COC. 18 
Siemens Bros. and Co.,19, Queen Anne's-gate, London; and Woolwiob,Kent 6 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford * 


Harris (J. F. and G.), 58-60, Wilson- street, Finsbury, London, E. O0. 
MoGaw and Co., Tork-road, Lambeth, London, S. W. or 


CHEMICALS. 

Boor(G.)and Co., land 8, Artillery-laneBishopsgate-street Withont,E.C. 10 
CONDENSING PLANT 

ns (8. . & & Co., Bedford; and 19, Great George street, London, 8. W. — 


Belliss Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
street, London, В.М. kW -kwk-- t енне — 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W. 2 
CONDUITS. 
Orompton & Co. ,Mansion House-buildings,London ,E.C. ; and Chelmsford 10,22 
Doulton and Co., Lambeth, London, S. EEE... . 98 


Fowler- Waring Cables Co., 82, Victoria-st., London, 8.W.; and N. Woolwich.. — 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C.; & Salford 23 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,27 
Laurence, Scott and Co., Gothic Works, Nor wih 4 2 
Stiff (J.) and Sons, The London Potteries, Lambeth, London, 8. E.. 


CGRUCIBLES, PLUMBAGO. 
Carbon Syndicate, 39, Victoria-street, Westminster, SW. ........—2...... m 
Doulton and Co., Lambeth Pottery, London, В.Е. 
our. ours. 


Berend (O.) and Oo., Dunedin House n London, E. O.. = 
Dorman and Smith, Manchester; and 94 I Cross- road, London, W. O. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. O.; & Salford 


„ ot Norwich FFC. 
Se —— London, W.O. > an=. 


` 


bo eo BR | 


80 


Dickson, James, 48B, Gray’s Inn-road, London, W.C, .............. 9—92ꝛ1k 2 26 2 
Edison and Swan United Electric Light Company, Ediswan- buildings, 80-57, 
Queen-street, London, E. O., and Вгапсһев...................... pa erac ars 80 
General Electrio Co., 60, 71 & 88, Queen Victoria-st., London, E. C.: & Salford 23 
DYNAMO MANUFACTURERS. | | 
Allen (W. H.), Son and Co., Bedford ; and 19, Great George-st.,London,S.W. — 
Brush Electrical Engineering Co. , 49, Queen Victoria-street, London Е.С... 81 
Clarke, Chapman and Co.,Gateshead-on-Tyne; and 60, Fenchurch-st. „London 8 
Crompton & Co., Mansion House-buildings, London, K. O.: and Chelmsford 10, 22 
Crypto Works Co., 29, Clerkenwell-road, London, | CMM CUI 12 
Davy Electrical Construction Co., 15, Victoris- sie Жоро S. W. 80 
Easton, Anderson& Goolden,8, W hitohall-pl., London, i W. Works: Erith, Kent 88 
y im Construction Co., Wolverhampton; and Dashwood House, Old 


Holmes (J. H.) and Go., Newcastle-on-Tyne ; and 17, Coleman- 
Jackson R. Mills 5 


ьоооо ой 
Johnson and Phillips,14, Union-ct., Old Broad - st., London; & Chariton, Kent1,27 
Laurence, Scott and Co., Gothic Works, Norwich —S Rp -—————— 2 
Mather and Platt, Salford Ironworks. Manchester —Á 3 22 
Newton Electrical Works, Taunton, England dd „„ mas = 
Opperman, C., 2, Wynyatt- street, Clerkenwell, London, G.. — 
Siemens Bros. & Co., 14, Queen Anne s-gate, London, 5. W.; & Woolwich, Kent 6 
EBONITE AND VULCANITE. 
Moseley (D.) and 8ons, Chapel Field Works, Ardwick, Manchester ...... . 
ELECTRIC BELLS. MW | N 
General Electric Co., 69, 71 & 88, Queen Victoria-st. London, E. C. &, Salford 33 
тоот h Manufacturing Co., Helsby, near Warrington ; and ii, Queen 
i 


treet, London, E. C., and Liverpool.. . · a ͥ( . — | 

Western Electric Co., 79, Coleman-street, ndon CCC. —— 10 
ELECTRIC GAS LIGHTERS. | 

General Electric Oo., 00 & 71, Queen Victoria-st London, E. O; &Salferd... 399 


. д i äi. осооосоое ое е ‘st, London, E. G., and Millwall,E. 88 
lec. Power Btorage Co. 4, Gt. Winchester tt London, БЫ. B. C. . .. = 
Hindley Victoria-street = 
Jackson (P. В.) and Co., Salford Rolling Mills, Manchester .............._ б 

14 aion ot Od Brond-0t. Lond. EC. d Chaelion Kent 1,97 
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Classified Index to Electrical Trades— Continued. 
LIGHT CONTRACTORS—Continued. 
PAGE 
Гаши, Wharton and Down, 82a, New Bond-street, London, Ww... * омет PAGE 
Laurence, Soott and Co., Gothic Works, „Lk“... Dunedin Hodes, Baslaghall aren ee ee al 
^ - тоа Platt, Salford Ironworks, Manchester ооо. | Crom ys 40. Hookham, New Bartholomew-street, Birmingham ........ 
denen rer Gs l. Feen hae gate Lamon Ea E Woks tan AM ir toC 
. е’ mpany, - 
ELEOTRIO MINE EXPLODERS. C e оар E.C., and Branches .. ones ss 3 аа 
ens Bros. .. 19,QueenAnne’s-gate London, 8. w.; & W Ev 15 Martin's-Iane, London, W. C. esetet 16 
ELEOTRIO MINING MACHINERY. 8.W.& Woolwich, Kent s p N VVVVVVVVVVVTFF т = 
койос бела ааыа Wottehall ot Landos, H W. мона кка Б General El oria Co атаи. Guess у riotoria-at., London, E. G.; Salford 23 
Jackson (P. B.) and Co., Salford Rolling Mills, Manch chester” oe Balford 28 Johnson & Phillip н, Dak atton-garden, London, Е.С & Chariton. Kent - 
ELYOTRIO TRAMWAY SUPPLIES. ee eager de Nalder Brothers and Co., 16. Kod Lion-street poe Loden, ев 1. 
5 A. and J. M., 35, Victoria-strest, Westminster, London. S.W. .. 14 e E Ns pne en, and Gt. Saffron Hill, London, EG uos 2 
: ла and OONTRACTORS Ri d, Jules . Clerkenwell London, EC 22 666 „46 „4e 20 
„ London, . & Co., Ledsam-st. Works, Birmingham; and 9, Victoriast., Bax (Julius) and Co. Rid igmount-street, Siore-street, London, W. C .... и 
rush Electrical E ЫРА Mi %% 8 — mens Bros. and Co., 14, Queen Anne's-gate, London ; and wo Ee nt 6 
Chamberlain and nn New Ber LABOR at pad London, E са 11 pen т: F., Great таге Holborn, London, Е.С. .............. ANE 
n d Ap qat RE E eee. 
Connelly B B thers Blackle Бес e, ’ eno -8t., Londo E. C. 8 White, James, 16-20 Cambri G 6 6 6 %% é % „%ũ%ͥꝙfk % „ 1 
— BG. sssi Eton e it W 16-20, Cambridg t, i ACR ARAN лы: — 
Mansion House-buildings, London, E.C., and Chelmsford ателе Со Blann 
рев and Gorham, 66, Victoria-street, |186, Victorias., : Westminster, 8,W.. — Delaware Ae ri Fibre до s Te Long les pes 555 1 Ё. and Hanley and Tipton = 
aston, Anderson ind Goolden, 8, Whitehall. placo, London, B.W. ‘Works: Moseley (D.) and Bons, Chapel Field Works, Ardwiok, Maacbesler . 5 
кн» Көм.............................................. AR 88 r i 
E rio Gonstraciion Go Wolverhampton ; and Dashwood House, Old INSULATORS. : VVV 
Electrical Bower Stor. Co. i, Gt. Winchester e were „„ „ „„ — Bullers, Limited, 83 & 35, Queen; st. London ЕС. ё 
: Я t. , ; and Hanley and Tipton. — 
Fowler rita зава Co . Leeds, and ig te rot London E i Millwall, Е. , = рениш sad Co Lambeth Pottery, London, B. O.: "and Birmingham 2 a 
& 16 t. wr — bed P , N n ng оогове оо — 
Henley aW T Dra Wo ksCo. 00. ST Marii a lee, "Дандай enden ki Woolwich 5 Ge" eral (. f. соз v». 3 Victoria - at,, London, Е. M & Salford 23 
Е » 11, Queen Victoria-st., London, E. C.; and Bourton, Dorset.. — Johnson & P 14, Union. »Martin’s-In, Cannon-st.,Lon.,&N.Woolwich 1 
Jackson Q (P. R. 2 125 Salford Rolling Mills, Manchester quique . 0 Siemens Bros. & te. 1» Que a 2 $ bariton, pent t 
Leing, Wharton ai a Gen of, el st, London, aoe! & Chariton, Kent.1, 27 Stiff (J.) and Sons, London Potteries, Lam мо, London; 3 Konts £ 
Laurence, Scott and Co. бойо Works, Norwich’ . . . .. . . . — London E.O. and Liverpool ' Warrington; and 1, Queso 
Mather and Platt, Salford Ironworks, Manchester .. 2 е ... 23 | IRON STAM ЛОИ ЕИ 
Mavor and Coulson, 47, Kingatreet, Bridgeton, Glasgow Tanis Kö. ... 8] Jennings FFF 
LJ е — 
Bi в, J. H., 43, Stiukerlano Leeds 775. | р ай Mi HER London, E.C. ...... 8 LAMPS. | shal ? Ы On, E. CG. 
apnooring со ine Elms Iron Works, London, S. W. Beren and Oo., Dunedin House, Basinghall-a 
"miden as) and Go ount-street, Store-street, Londen, W. C.. " Brush Electr eering Co.. 49, Queen Ferkel London, E. Us 
Westingh Co. 12, Queen Anne's-qate London B.W. 4 Woobvich, Kaut 6 Conse and Simon, 64, Queen Vieiorle-street, London, E C „ 
носин ghouse Eleetrio Co., 82, Victoria-street, Westminster, London, 8.9... — Cossor, 67, Farriogdon-road, London, Е.С. %% eese АЙ 
име PACKING. Crystal 1 са , Mansion Honse-buildings, London, E.C. ; & N 10, 23 
Willoox (W, H.)and Oo., 84-86, Southwark-street, London, 8.B. .. р LUI ER og Li MN 
“мо bestos Company, Dook House, Billiter-street street, London, i. ö. 11 Dorman Cm Manchester: LOL A die т, 8. W. .. 80 
ndon an WWW ‚—rn⸗ оо ооо өө 
Allen (W. H. Вовада Oo., Bedford; & 19, Gt.George-street, London, 8. W... — Valero and Suan’ Unived Mlectrie Light CU. Ed 5 
Lon (6 Pe Go., -st. Works, Birmingham; & 9, Victoria-st Queen-stree ‘street, E.C United Bisctrio ht Co., Ediswan-buildings, 86-87, 
* e09069000090000000090000009090099009009 ов оо овоо ое 626 „„ „ „„ „6 „„ „„ — е еооовооосеоо оо вовоосьо сово оо 39 
Brush Шоона! Engineering Oo. 40 Queen Victoria eres London, BO... S1 — Company, Wolverhampton; and Dashwood House, Old 
7 e or. esford, — зг rx — W е -— 
Clar EA [T man & Oo. Gateshead-on-Tyne; & 50 Fencharcheei, London 5| ^ Gabriel sod Angonsüli Hi and 134, Gharing баяна London, ö. . 18 
e Linooln; and 95, Queen Victoria-st., London, E. O. — General Electri “Со. а! loto VVV эч 
бшер онор Medie ЫМ Burst 8 L (i, Popa ani Gon ТА at ite э a . n 
een Viotoria-st.- London. LO. 32 | » Hard Incandesoenoe Lamp Co.—Sole Agents. Wilhelm and Co., W — 
ston, Anderson and Golden, 8, Whitebali-piace, London, BW. Works: a re London. ЕО Lamp Oo.—Sole AS "Паца аа со, Wool | 
Teuler G. ani Os osia vid Lola e „ mE н fee l. J anf Ca., Reese dt REE Galomescat Konto K 4 17 
. eet, Lo мы n-Tyne; & 17, Coleman-st., Lo € — 
C бека, EO sige - Hungarian Ineandesoont Lamp Co. dole Agent, Fernand Leit Boe tne 
А - о *9580000600090000600069200080220999500209520990€ 2 5 6 „6 ТҮҮ 
Mather and Piste, Salford Ironworks, Manchester 5 ада Вошіов, Dorset 2 auprored Kleotrio Glow Lam Bedoross-street, London, EG. AG. m 
аи nes, Bi Bims, 4 bbs wont ‚1 wich ; and 9, Graceohurch.st. London, E.O. 10 Improve Phill — rec lamp, со 108 Queen Victoria. -street, B.C. ........ 
е hnso U be roa Lond 
Willans and Robinson, Thames Bites, paT, P 3 5 Затоа асаа, e E 
ENORA AVERS, AND, DIVI DERS. — s беш 2 а ок 57 1 Со. gs prelo Le ie eee ondon, D S. W.; and Woolwich E 
5 E..; 7 enton e-road London N. Cn W. on, ace 00 99 000000090»00*092«090909299 
EXPANSION SHEETING AND RINGS. eene TO] ИША Lamp Co; eei tres ниша йеп, London rois NU У 
вг Asbestos Oompany, Dook House, Billiter-street,London, Б.О ...... 11 lur WU spit irs 18d, Berlin. —Sole hore pii ондоп. S г 8 
ij оо a А Ы 
8 Hard Fibre opani is. » 15. еа» London, Е.О Western Electric Co. (Are Geman erect London, E a V 
3 and Sons, O * Zurich Incandescent p Co., 47, VicLoria-st: ndon, E,C................ 10 
Mosses and Mitchell, 68-71 hiswell street don, E.O 3 LAM PHOLDERS. Ps . ллы me 
FITTINGS FOR ELEOTRIO LIGHT. — ore Kdison and Swan United Electric Light О Edis 
Benham and Froud, 40-42, Chandos-street, Strand, London, ®.С............ f 7777 ͤ o n ae 
Dorman and Smith Balfor ouse-buildings, London, E. O., and Chelmsford 10, 92 Electrical Company, 132 and 121, Charing Cross-r ай, London, W. &. e 20 
dison and Swan Uni ted Elpoirio Light Comp London and Glasgow ........ General Electric Co., 69, 71 & &5, Queen W F & Saliard 38 
к Queen-etreet, London, E.C., and Branches . sence, .. „ "А Meral Electric Co., | 
Ere: ed and Co o. 37 1-85 Diny aao, London, WO dod ДЫ ет ende ап x T CR P 71 & 88, Queen Viotor:a-st., London, Е.С. ; &Salfor1 28 
Жол 4 Phillips, КОШЕ Queen шона аг, London, E.C һа... 23 LEAD MACHINERY, ar as 
Tundb ee, pe Down, 824, New Bond-st. N ke — E^ үсе тс ee m 
Mac F , Bradbury-street, , Kingsland, Panton. N. iss es900e0900009€9 8 LIGHTNING OON DUOTORSGS. 
ere OMNE, LOL Du Eua LR NT jj te ORGS Oh ora London, leur Petit 
ee 9 U 
Telegraph Manufact Kx Helsby, nesr Warrington, an di Quas Bex (Julius) and Oo., — ia Brosa-et. London & Obarison, Kent, 1,47 
wv istoriarst., London, E.C., and Liverpool.. n; and 11, Quen , | LUBRICANTS. — ount-street, Store-street, London, W. S.... 
© o. 89 Coleman- street L „ %%% „%%% „%% %% %%% „%% „„ % „ „ 6 „ 6 „%% оо ов 
FLUORESCENT SCREENS. ondon, E c...... . ...... 10] Willen (. H.) and Co., 8436, Southwark gest London, C. l . 
Bonnelld d. D.) & 1 House, Basinghall-avenue, London. Е.С. .... = MANUFACTURING ELECTRICIANS. London, 4... — 
Cossor, 7, Farringdon road, London. JJ DTT a 
Vs А n-gar. en Lond 6 „ „ 0% %% „ 6 0% „6 0 ancnes and Londo F HEU AR 
FORGINGS. | om BO eere T Denk м Goes б шыг set, London, 8.W..... И 11 855 e 
sx (C.) and Co., 90, Cannon-street, London Е.С.......... Edison and Swan, United Electric Tight емо n8. W. Works: Erith ‘Kent 83 
К „ 6 „% „% 06 „0 -— , Wan- Ddul ngs е 
anrea боо кой Со. бош Works. Norwich .. ~ .. — 2 вон ее 101, St 1 сы ng Cress, London, W.C. — 10 
QAS LIGHTERS (ELEOTRIO - "10а, ‘London, K. C., X Заоа 25 Henley (W. T.) Tel, Works Co. N, Martin's lane Li , London, E.C., & Salford 39 
= 5 yeh b 7¹ & 83 ,QueenVictoria-st. London, B. O.; & Salford 28 Jackson (Баре Co., Salford "Bolling Milla, 1 оо; Woolwich. 
è ° ohnson ps,14, Union-ct., Old Broad bariton. 
оогшараці Smith, Manchester; and pondon к Glasgow 95 Laurence, Scott and Co., Gothic Works, N adt, Tendai ё Chariton, Kent. 5 a 
Drake nd Gorham, 66, Victoria VC S а ГА A. P Bradbucy-etreet ß Wg 
Edison Swan United Electrio Licht Cane nenne, | 7 Nader Brothers and Co., 16, Red Lion-street,Clerkenwell, London, E.C.... 18 
E » Queen-atreet, London, E. C.; Es be Branches dings, Sax (Julius) and Co., Ridgmount-street, Store-street, London. W. C. е 
General Ei Co. ‚ 27-85, Drury-lane, London, W.C., and Birmingham 2 Siemens Bros. & Со. 115 Queen Aune's gate, London, 8. W. ; & Woolwich, Kent 6 
Gene ectrio Co., 69, 71 & 88, Queen Victoria-st., London H. G &Balford 28 Telograph Manufacturing Company, Helsby, near Warrington} and 11 
ohnsonand Phillips,14,Union-ot.,0ldBroad-st London; & Chariton 98 | | Viotoria-street, London, E.C.; and Liverpool ; 1 Queen 
5 ER » Kent1,97 METERS (Electricity). 80208 C800 020808 60 0.8 6 0 оз Of њо 1 
, es J. 10, Hatto Chamber and Hookham, New B 
INDIA RUBBER b " n-garden, London, E.C. оо оо md e.» ороо as оо as ao — need al BRUM оь, 14. ut. 88,0 V (XV Salford v 2 
urg India Rubber C. Oo., F Wi ohnson an pe, 14, Union-ct., Old Broad-st., Lon ; 
Moseley (D.) and Bons,Chapel I Field Werke, Боо Оа Жап Wood-st, BO... 12 Laurence, ine and Oo., Gothie Works, Norwi t, London;  &Chariton, к= xi 
i Plu 7d Westinghouse Electric Co., 82, Victoria- street, Westminster, London, 8. W.. — 
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A Few Examples ef Arc Lamp Installations. 


LIST OF PHOTO S ALREADY PUBLISHED. LIST OF PHOTO'S 'S STILL TO APPEAR. 


PUBLIC STREET L LIGHTING. 


PUBLIC STREET LIGHTING. Taunton. 

ny с 8 Bristol 
Ealing. Burnley 
St. Pancras (London). Bray. 

Wolverhampton. 

Oxford. Tunbridge Wella. 
Dublin. ROYAL EXCHANGES. 
Brighton. Manchester. 
Portsmouth. London: 


HOTELS & RESTAURANTS. 


Stafford. | 
. | Holborn Restaurant. 
South Shielda. | Hotel Cecil. 
Hotel Victoria. 
о, со | St. Enoch Station Hotel. 
m | POST & TELEGRAPH OFFICES. 
Edinburgh. | Él 
Nelson. Glasgow 
Aberd Hull. 
Berens Mount Pleasant (London). 
Londonderry. RAILWAY STATIONS. 
THEATRES & RESTAURANTS. Stoke-on-Trent. 
Norwich-Thorpe. 
Restaurant Frascati. Glanmire. 
Empire Theatre. DOCKS.—singapor e. 
Criterion, LE 
PIERS & ESPLANADES. FACTORIES. 
Blackpool Pier. pas 1 A Thames Ditton. 
Southsea Esplanade. Midland Railway Carriage and Wagon Co., 
Hastings Pier. PHIEWADUIS: 
SHOPS.—w hiteloy's, London. 


Kino's, London. 
Jones Bros., London. 


St. Martin’s-le-Grand ( Шордо, 
D. Н. Evans & Co., London. 


Birmingham. Horne Bros., London. 
Kendal, Milne & Co., Manchester. 
"ibnchésten. Clery & Co., Dubliu. 
VARIOUS. VARIOUS.—publin Museum. 


POST & TELEGRAPH OFFICES. Civil Service Stores, London. 


Imperial Institute, S. Kensington, London. 
Central Polytechnic Regent Street, Lundon 
North Western Arcade, Birmingham. 

Band Stand, Hyde Park, London. 
Winchester House, London, &c., &c. 


Ballater Station during the Tsar's 


visit. 


Royal Arsenal. | 


— — — 
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Classified Index to Electrleal Trades.— Continued. 


MICA. i 
Wiggins(F.) and Sons, 10, Tower-hill, and 69 and 68, Minories, London, E.C. 


Consolidated Telephone Conatenstion & Manufacturing Company, 186-188, 


Shaftesbury-avenue, London, W. C.: «nd Coventry, England ...- ....... 
General Electric Co.,69,71 & 83,Queen Viotoria - street. London. . C.: & Salford 
International Kleotrie Company, 55, Red Cross- street, London, E. 00 


MOTORS (Electric). 
Brush Electrical Engineering Co, 49, Queen Victoria-street Tondon E.C 


Crompton & Co., Mansion House- buildings, London. E. C.; & Chelmsford. 10, 


Crypto Works Co., 29, Clerken eu- road. London, Е C. . Е РЄТ 
Easton, Anderson & Goolden, 3, Whitehall-pl., London. S. W. Works : Erith, Rent 
Ediscn & Swan United Electr'c Light Comp iny, Ediswan Buildings, 36 & 

87, Queen-street, London, E C., and Branehes . 66е 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 

Broad-streat, London, E.O. OO .. а зе за е оо» 
Gener i Eleotrío Co. 69, 71 & 88, Queen Vic‘oria-a'., London, E. C.; & Salford 
Greenwood and Batley. Armlev-road, Leeds; and 16. Gt. George-st.. London 
Holmes (J. H.) & Co., Newcastle-on-Tyne ; &17. Coleman-st., London, E.C. 
Jackson (P. В.) and Co., Salford Rolling Mills, Manchester 
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28 
81 


81 
23 
12 
38 
89 


v 


2 


4 
2 2 2 „ „„ „ „% „ „„ % „„ »„“%6i 5 
Johnson & Phillips, 14, Union. ot., Old Broad-st., London; & Chariton, Kent 127 


Laurence, Scott and Co., Gothic Works, Norwich ....... Wwe da mat Ee. 
Mather and Platt. Salford Ironworks, Manshester ......... ses dicus Vea wes. 23 
New Beeston Cycle Co, Govemtry n // 18 
Newton Electrical Works, Tauoton, England ............. ЖИККЕ ГЕРЕК = 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8.W. and Woolwich e 
NON-CONDUOTINQ COMPOSITION. 
United Asbestos Co., Dock House, Billiter-street London, E.O, .......... 11 
NON-MAGNETISABLE WATCHES. 
Smith (S.) and Son, 9, Strand, London, W.C. 9596909522909€0008029090000009009000 ел — 
OIL FILTERS. 
General Electric Co., 69, 71 & 33,Q non Vic?ori -t, Loalon, E. C. : & Salford 23 
Wells (A. C.) & Co., 90, Midland-road, St. Panoras, London; and Manchester 9 
гате Яс 
Indestructible Paint Co., 27, Cannon- street, London, Е.С. ..—....———— 83 
PATENT AGENTS. : 
Chapman (J. C.), 70, Chancery-lane, London, W. C. . S 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W. OO 2 
PORCELAIN. | 
Ballers Limited, 32 & 33, Queen-st., London, E. O.; and Hanley and Tipton — 
POROUS CELLS. : 
Epstein Elec. Accumulator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S. W. F %. РЕА 2 
Stiff (J.) and Sens, London Potteries, Lambeth, London, S.W. „ 6 0%%%% % „%„%6%/ÿs — 
PUMPS. 
Allen, 8on and Co., Bedford; and 19, Great George sts London, S. W... — 
Bas IG. ri & Oo., Ledsam-st. Works, Birming ; and 9, Victoria-st., 
n on, €*5a€60029820000092299608*909995009099529502€460 „ 2 6 „„ „%% „ „„ „%% „%%% %% „„ „% „%%% оо оо „ о кыйч) 
Easton, Anderson & Golden. 3, Whitehall- pl., London, S. W. Works: Erith, Kent 85 
Jackson (P. R.) and Co., Salford Rolling liiis, Manchester 5 
SAND BLAST APPARAT J8. ; 
Tilghman's Patent Sand Blast Co., Sheffield 3268 9.00000 09.0 ою оо 909 вер 000002 es 9 
SCREWS, TERMINALS, Дс. | 
Automatic Standard Sorew Co., Halifax 2 6 „% %%% %% % % „% „ % „% „% %% % „%%% 6% „% „% %%% „ „% „%% „66% „%% 25 
Armstrong. Stevens & Son. Whittall-stroet, Birmingham. . — 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branches e More 89 
Kandt (J.) & C »., 12, Shaftesbury-avenue, London, W. ................... jane ЁЗ 
Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London, N.W. .... — 
SCREW THREADS. 
Lehmann Bros., 88, Hampshire- street, Torriano-avenue, London, N. WW... — 
SHUNT-BOXES. 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, B.C.... 20 
SOCKETS. 
Electrical Company, 133 and 124, Charing Cross-road, L-nlon W.C. ........ 15 
General Eleotrio Co.,69,71 & 83,Queen Viotoria - st., London, E. C.; & Sallord 23 
Lundberg, A. P., Bradbury-street, Kingsland, London. ................ 8 
STEEL WHEELS. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 5 
STEEL AND IRON FOUNDERS. | 
Jackson (Р. В.) and Co., Salford Rolling Mills, Manchester ................ 5 
STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, S. E. е«бееозъетезеозоетзетэзвзрёреэәезеоөзтаещевев 23 
Stiff (J.) and Sons, London Pottery, Lambeth, London, S.E, ............ — 
STORAQE BATTERIES. (See ACCUMDLATOBS.) 
SUPPLIES FOR CABLE SHIPS. 
Duncan, Wallet and Co., 114, fenchurch-street, London, E. Oo.. . 88 


Indestructible Paint Co., 27, Cannon-street, London, £.C 


„ d 
Johnson & Phillipa, 14, Union-ot., Old Broad. st., London; & Charlton, Kentl,27 


OURFAOE CONDENSERS. 
Tee ee шз 
SWITCHES AND SWITCHBOARDS. 


Berend (O.) and Co,, Dunedin House, Basinghall-avenue, London, E. C. 


53 and Co., Mansion House- buildings, E. C.; and Chelmsford ee 10,32 


man and Smith, Salford, Manchester; and London and Glasgow..... А 
Drake and Gorham, 68, Victoris-street, London, S. W. i 


Easton, Anderson & Goolden,8, Whitehall. pl., London, S. W. Works: Erith.Kent 88 


Edison and Swan United Electric Light Co - 

EIU o UL. ad asad Bina 
preted and Gon se Bre inno, London WOOL ыш g 7 
General Eleckrio Со}, 71 & 88,Quoon Victoria-st.,London, E.C.; & Salford 
Jackson (P. Ry and Co. Belford Rolling Mille, Manchester . e. . Е.С. 


Johnson & Phillipa, 14, Union-ot., Old Broad-st,, London; & Chariton, Kent 1, 
2 


Laurence, Scott and Co., Gothio Works. Norwich ........ 

Lundberg, A. P., Bradbury-st, Kingsland, London, N. . e00.. 

Nalder Bros. and Co., 18, Bed Lion-street, Clerkenwell, London, H. C 
— Bros, & Co., 12, Queeu Anne's-gate, London, B. W.; & Woolwich, 


Connolly Bros. Blackley, Manc ; "T н 
Finsbury-pavement, 26 hester. London Agent: C. F. Quicke, 72 


e. 262 26 „%% „%%% „%„%%C „„ % 6 ое „ Фозеовоеосоооеазеоесоооо 9**9290998959 


Victoria Rubber Company, Edinb 


General Electric Co., 60, 71 & 83, Ju bon Victoris-st., L»adon, E.C.; & Salford _ 


2 66 6 %% % „% 6 „% „%% 9%%ꝗ 6666 6 6% „6 „% „%% „% 6 6 % „„ „%% „%% ов 


San! | 


1 


© ооо 


TELEPHONES, PAG : 
Consolidated Telephone Constraction and Manofactaring Co., 186-188, 
Shafteshury-avenue, London. W. C.; and Coventry, E wir ni. 


General Electric Co., 69.71 & 88, Queen Victoria - st., London E C.: & Salford 23 

Telegraph Manufacturing Co.. Hels near Warrington, and 11, Queen 
Victoria-street, London, Е.С. ; and lverpool Pop РРР 

Western Electric Co., 79. Coleman-street London, Е.С. ............. e 10 


TELEPHONE APPARATUS. 
Consolidated Telephone Conostrnction and Mannfactaring C», 186-183, 


Shaftesbury-avenue, London, W. C.; and Coventry, England ..... ...... 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C..... 15 
Henley’s(W.T.)Telex. Works Co., 27, Martin's-lane, London, & N.Woolwich | 


Johnson & Phillips, 14, Union-ct., Old Broai-st., London: &Charlton, Kent 1,°7 
Sax (Julius) and Co., Ridgmount-street, Store-steet. London, W.C. .. ... ^4 
Siemens Bros. & Co., 12, Queen Aune's Gate, Lo don, S. W.; & Woolwich 6 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen 
Victoria-street London, E. C.; and Liverpool 


THERMOMETERS. 
Hioks, James J., 8, 9 & 10, Hatton-garden, Lon1oa, Е.О, .................. — 


TOOLS. 
Kücke (W. and Co., Elberfeld, Germany—Sole Agents: Wilhelm and 
Co., 132, Wool Exchange, London, WGC /‚§«§öÜOW¾˖⸗ · ͤ•AA РТУТИ 6 „% „„ „„, 


TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-street, London, E.C. 81 
Crompton & Co., Mansion House-build . London, E. C.: & Cheimsford. 10, 2 
Easton. Anderson & Goolden,8.Whitehall-pl.,London,S.W. Works: Erith,Kent :8 
Electric Construction Co., Wolverhampton, and Dashwood House, Old 
Broad-st., London, E.C....... 0. cece eee cece erence 2 се сез — 
General Electric C.. 6). 71, & 88 Олезл Victoria-st , London, E. C.: & Salford 93 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,27 
Jackson (P. В.) and Co., Salford Rolling Mills, Minchester  ..............-- 5 
Laurence, Scott and Co., Gothic Works, Norwich 9 
Siemens Bros & Co.. 12. Queen's Anne’s-gate, London, B. W.: & Woolwich 6 
Westinghouse Electric Co., 32, Victoria-street, Westmi ster, London, S. W... — 


TRANSMITTERS. 
Consolidated Telephone Construction and Manufacturing Co., 186-198, 
Shafteshury-avenue, London, W. C.; and Coventry, England ............ 11 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st , London, E.C.......... J ⁵⁵¼m ñià ñ8 P 
General Electric Co., 69-71, Queen Victoria-st., London E. C.; and Salford 23 


TRAVELLING CRANES. 
Raston,Anderson & Goolden,8, Whitehall - pl., London, S. W. Works: Erith Kent 8 
Electric Construction Uo., Wolverhampton; and Dashwood House, Old 

Broad-st., London, E. ch .. seeno 
General Electric Co., 69, 71 & 83, Qu»en Victoria-st., London, E- C.; & Salord 93 
TURBINE MAKERS. 


Gilbert Gilkes and Co., Kendal .................... 6..0... eoe eeoooocoseco оо 17 
Howes, S., 64, Mark-lane, London, E.C. e€90999«900069*80000*0680929099*9990228320€99 4 
TYPEWRITERS 


Typewriter Co., 13an1 14, Quoen Victorla-stre»t, London, KW 28 


TURNERS (ivory and Hard Wood). 
Bonnella and Son, 58, Mortimer-st., W.; and 42-43, Kirby-st., London,E.C. 1? 


UNDERGROUND MAING. 
Callender’s Cable and Construction Co., 90, Cannon-street, London; Erith 
Marshes, Kent ................... CCC 81 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kentl,27 


VACUUM TUBES. 


Bonnella (Н. D) and Sr, 58, Mortimer-street, London, V.. КОККО 12 
E tison & Swan Unite i Electric Light Company, Edis wan Baildiogs, 8i & 
87, ue i- street. London. E. C., aud Branches ПАРТЕ РЕЯ Ssi 
Hicks J. J., 8, 9 and 10, Hatton-garden, London, E. ............. —— . — 
VENTILATING. l 
Belliss (G. E.) & Co, Lodsam.-stcest Works, Birmingham ; and 9, Victoria- 
street, London, S. WWW. a RU eue niv to M wie РЕЗЕ SN PR e € „ == 
Blackman Ventilating Compauy, 68, Fore-street, London, Е.С.............‹ 90 
Matthews & Yates, Swinton, Manchester ......... ОТУИ РИИ 95 sessa С. 
VOLTMETERS. 


Crompton & Co.,'Mansion House-baildings, London E. C.; & Chelmsford. 1, 2 
Drake and Gorham, 68, Viotoria- street, London, S. W. — 2 быры Т" 
E lison & Swan United Electric Light Co правоу, Edlswan Buildings, 86 & 

87, Queen-strcet, Loudon, E. C., and Branches .................- 66...65. 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 


Broad-st., London, E.C еге оосо то оеовеовео 99e «„ ао е оого ое зо ое = "796082922820 — 
Elliott Brothers, 101, St. Martin'a-Iane, London, W. C.. . reee ова, ЖӨ 
Evershed and Vignoles, Woodfield Works, Harrow-rd., London N oececess 91 


,W. 
General Electric Co., 69. 71 & S3, Queen Victoris-st., London, Е.С. & Salford 9: 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton. Kent1,?7 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. .... 18 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E.C. .... 
Pitkin, J., 66, Red Lion-street, Clerkenwell, E.C. «ооо» ве €.0*90999652* ecco 20 
Richard, Jules, Paris .............. een nene —€——— € e... 30 
Salmony (H. M.) and Co., 61, Charing Cross-road, London ,W.C. .......... 
Siemens Bros. & Co., 12, Queen's Копен; London, 8.W.; & Woolwich 6 
White, James 16-20, Cambridge-street laSgOW ............66. 66е ооо еее = 

VULCANITE. 

Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, Е.С. 12 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester........ 9 


WIRE (Covered and Uncovered). 


bury-pavement. London, E.C. ......... a Gi ia due iuda F 
Elison & Swan United Electric Light Company, Ediswan Buildings, 96 & 

87, Queea-street, London, E.C., and Branches .............-.......... = 
Felten and Guilleaume—Sole Agents, W. F. Dennis and Co, W, Billiter-st., 


London 266% 00 „ „ %%% %%% %%% %%% „%% „ 4 4 ˖⸗˖⸗ö/.ꝗgy eee о з 0 % ¶,j,ũꝓ % % „ „6% „%%% е0 2069«082060«002099200*099020090 
Fowler-Waring Caoles Co., 32, Victoria-st., London. S. W.; & N. Woolwich 
General Electric Co., 69, 71 & 83, Queen Victoria - st. London, K C.; & Sal'ord 
Glover (W. T.) and Co., Salford, Manchester; and 39, Viotoria-st.. London 
Henley's (W. T.) Teleg. Works Co., 27, Martin’s-lane, London, & N. Wool wich 

о n & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,27 
London Eleotrio Wire Co., Playhouse-yard, Golden-lane, London, Е.С. .. З 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W. CG. .. 1З 
Siemens Bros. & Co., 12, Queen Annes тат London, S. W.; and Woolwich 6 
Smith (F.) and Co., Caledonian Works, I; 8 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 

Victoria-street, London, E.C.; and Liverpool ae aa VIRES жарака апке sera 1 
Western Electric Co., 79, Coleman-street, London, E. CWG t 10 

WIRE-COVERING MACHINES. 
Johnson & Phillips, 14, Union-ot. Old Broad-st.,London; & Chariton, Kent 1,97 


WIRING. | | 
Mavor and Coulson, 41, King-streo!, Bridgeton, Glasgow æm оо 2500 Ф 
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+ EDISON & SWAN 


UNITED PUBO TELS LIGHT COMPANY, Limited, 


N MANUFACTURERS Of THE 


WORLD-RENOWNED 


'EDISWAN 
LAMPS 


OF ALL VOLTAGES. 


we, 
> — - — 


= 


\ | 


4 » Head Offices, Warehouses and Showrooms: 


A; A втш Buildings, QUEEN ST., LONDON, B.C. 


Ў West End Office, Warehouse and Showroom: 
53, 


Parliament St., London, S. W. 


| II 
^ ull 
Jul BRANCHES EWERYWHERE. 
Porcelain has considerably increased 2 O EO — 2 
ail in Value, but there 


prices or рат шеге гр 55 N NEW LAMP CATALOGUE Now Ready. Free, parcels post, anywhere. 


J. J. WEEKS a and nd со. F. R. H. S. 
f Ае“ Duplex" Upright Tubular Boiler, 
HORTICULTURAL. реА AND HOT-WATER APPARATUS MANUFACTURERS 
R MAJESTY, H.R.H. THE PRINCE OF WALES 
H.M. Admiralty TEF War Departments, Royal rid and Horicultural Societies. - 


Illustrated Catalogues, Designs, Estimates and Testimonials, also lowest Wholesale 
and Retail Prices of Materials free on application to 


wA 8 SSeS d 
ө E . . 

IN | QR р 00 

И | E. | (> PURE GARBON 


HORSELL ROAD WORKS, : 
Ronald’s Road, Highbury, Leclanché Plates, 
| LONDON, N. 
West End Offices : ч VICTORIA ST. WESTMINSTER, S.W, NA 2 Battery P lates, 


Telegrams : ' ARCAZON LONDON.” — C ru ei b | ов 
Jules RICHARD) (rca rrizzs) Apply | 

— PARIS — CARBON SYNDICATE, Lia, 99 arose, acu 

M 5 n — ͤ ũͤů !:! еН 


50,000 IN STOCK! 


CUT-OUT Ts. 


99 - 
AMMETERS, 2 “HOW TO DISINFECT. 
VOLTMETERS, à aaa 
/ ANEW ano VALUABLE BOOK, 
WATIMETERS ` . Prepared at great expense, and giving simple directions ? 
(SELF-RECORDING Ж снег аа “HOW TO DISINFECT" , 
and INDICATING. | (3 EUCALYPTUS (2 1m cases of the various Infectious Diseases, as also in every-day 
eee » life, will bo sent Free on Application. 


M Self-Recording and К 
||| other Instruments for 

all Scientific and 
industrial Purposes. 


— and : JOSEPH LEVI & co., Sole » Wholesale 
97, Hatton Garden, LONDON. E.C. 
Telegraphic Address: Leviathan London." Formerly 40, Furnival St., Holborn. 


|! THE SANITAS CO.,Ld., 
; BETHNAL GREEN, LONDON, 


và сылы. | DISINFEOTANT MANUFAOTURERS, AND SOLE MANUFACTURERS 
OF THE FAMOUS 


“ SANITAS” 
DISINFECTANTS and APPLIAN CES 


— 5 == = — — 
— x — | 
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could ‘be prevented, and, at the same time, a conducting path 
could be provided in which a current of electricity might 
develop, the chemical affinity of the coal for the oxygen would 
necessarily be converted into electricity, and not into heat.” 
It is significant enough, and speaks well for the splendid mental 
isolation of Dr. Jacques, that he should conceive this idea to be 
original with himself; perhaps, though, the originality of the 
concept is confined to the notion implied by the word 
“ necessarily” in the foregoing quotation. Full of this 
stimulating conception Dr. Jacques embarked on a further 
career of experiment. He suspended, by means of a platinum 
wire, a piece of coke of the size of a peanut, in a platinum 
crucible containing fused caustic potash. On blowing in air 
sufficient current to drive a small motor was obtained. It will 
be remembered that when Dr. Jacgues’ invention was first 
described Mr. Reen showed, in a manner which seemed to the 
impartial observer to be fairly conclusive, that the current was 
due to thermo-electric action. This explanation is incidentally 
contested by Dr. Jacques, who bases his protest on “ the fact 
that when the whole apparatus was so enclosed that all parts 
were kept of uniform temperature, the maximum electromotive 
force and current were obtained." It will be noticed that in 
this explanation no attempt is made to refute the belief that 
the thermo-electric effect arises from the cooling action of 
the blast of air. The article proceeds, in a somewhat 
ad captundum manner, to detail the efforts which were made 
to provide a vessel capable of withstanding the attack of 
the molten electrolyte. ‘‘ Vessels of copper, lead, zinc, tin, 
aluminium, nickel, magnesium were destroyed." That an 
inventor should be so ignorant of elementary principles of 
chemistry as to anticipate any other fate for receptacles made 
of zinc, tin and aluminium,"and destined to contain fused 
caustic potash, is sufficient indication of his degree of fitness 
for the formidable task of discovering a method of oxidising 
carbon electrolytically. Iron was finally adopted as the ma- 
terial for the vessel, although it had been found at first to give 
a poor result. The reason alleged for this behaviour is suffi- 
ciently remarkable. Most specimens of iron have an oily 
surface, which, when heated, becomes converted into carbon, 
so that the action upon the carbonaceous surface of tho iron 
tends to offset the action upon the proper carbon itself." This 
is dreadful nonsense. The quantity of carbonaceous matter 
on the surface of the most oily iron plates is infinitesimal, 
and its removal when forming part of a cell filled with fused 
caustic potash would be a matter of moments. Moreover, on 
the author’s own showing, the oxidation of the carbon at the 
anode is dependent upon the supply of air thereto, and the 
nature of the unattacked cathode is of secondary importance 
altogether. 


A little further on in this astonishing dissertation the reader 


is let down gently from the high ideal of oxidising coal with 
the direct production of electrical energy, to the much humbler 
notion of the consumption of purified carbon for the same end, 
inasmuch as it has been found best to crush the coal and 
mould it into large sticks of convenient size to handle, and 
bake them to drive off the included gases (sic), and give them 
good electrical conductivity.” Some of our readers may 
recollect that when the Jacques cell was first described, the 
removal of thelproduct of oxidation of carbon carbon dioxide — 
and the prevention of its permanent union with the caustic 
potash serving as an electrolyte, was said to be effected by 
employing magnesia as a carrier.“ This pious opinion was 
duly exploded in our columns, with the result that this part 
of the subject is lightly skimmed over in the article appearing 
in Harpers, and the statement has been veiled in a decent 
verbal nebulosity. 


It is not to be supposed that any important contribution to 
electrolytic information can be complete without an estimate 
running to the third place of decimals. Such an estimate is 
forthcoming in this case, and leads to the gratifying con- 
clusion that 82 per cent. of the theoretical output was attained. 
Having arrived at this result, Dr. Jacques launches forth into 
a fine mixture of prophecy and spread-eagleism, which we 
need not recapitulate, satisfying ourselves with the remark 
that we do not think the Admiralty need be in any immediate 
apprehension concerning the prowess of those vessels of the 
American navy which will be propelled by Dr. Jacgues’ cell. 


— ͤ — — т —— P —À 


A REVIEW OF ELECTRIC TRACTION. 
(Concluded from page 43.) 


ln the second part of M. de Marchéna's Paper details of 
various systems of electric traction are dealt with more fully 
and critically than in the first part. A section is devoted to 
the Heilmann loccmotive, the following particulars as to its 
weight and capabilities being given :— 


Weight of two bogieeeeee2sLs . . 50 tons 
Weight of beille Con RES TU 25 tons. 
Weigbt of engines aud dynamos 28 tons 
Frame and cabin.......... “КККК КОКК Л ОГ 14 tons 
Motors, exciters, &cUUUUUUP еее осоне 4 tons 
Total weight ано иаа Po 8 121 tons. 
Total horse: pe sss neue er EC Ee es 1,400 1. H. 

Efficiency from engines to rails ........................... 67 p.c. 

Nett train load at 100 km. per hour ..................... 109 tons. 


This type of electric lccomotive is regarded as useful in 
affording to engineers and traffic managers of steam lines a 
means of studying the capabilities of the electric motor, and 
as opening up to electric traction ordinary steam lines. 

Having discussed the relative merits of motor- -passenger- 
cars, motor-baggage-cars and separate locomotives, and inci- 
dentally the question of geared and direct-coupled motors, the 
author enters upon some consideration of the proper voltage 
for the line. Allowing a 10 per cent. line drop, he gives five 
miles as the distance between stations, when at 600 volts, 
15 miles for 1,000 volts, and 2 miles for 1,200 volts. The 
next matter to be discussed in detail is the cost of line equip- 
ment. A number of tables give details of the costs of various 
systems, from which we compile the following summary :— 

Per mile. 
(1)._Single-track trolley line, with conductor of 240 


uare mm. section, metal poles and brackets. £800 
(2). Double. track trolley line, with span wires, conduc- 
tora of 600 square mm. section, and metal poles 1,440 
(3°. Single track, with surface-rail conductor ............... 864 
(4). Double track, with eurface-rail conductors ............ 1.472 


Continuing the discussion of costs in Chapter V., M. de 
Marchéna deals firstly with initial expenses. Substations 
supplied with polyphase currents at high pressure, and with 
rotary transformers, are estimated to cost from £7 to £8 per 
kilowatt, assuming a total of about 1,000 kilowatts ; while 
substations of about the same size, transforming from high 
to low pressure polyphase current, would cost about £2 or less 
per kilowatt installed. The costs are, of course, only for 
electrical plant. Assuming each substation to control about 
80 miles of hne—somewhat a large allowance, we consider— 
the plant would cost £256 per mile, in the first example, and 
£64 per mile in the second example. Central stations working 
on а system of substations are estimated at an average of £20 
per kilowatt, the details being as follows :— 
(1). Three units of 1,500 kilowatts each, with 2,000 Hp. 


direct coupled steam engines —— ОО. £42,000 
ilfe ададе оон оваЕ 11,200 
(3). Pumps and feed mainéesss 1,000 
(4). Chimney, flues and boiler settings 2,000 
(5). Steam and exhaust mains, &с. ........................... 200 
(6). Step-up transformer UU e . 000 
(7). Switchboards ...,...................... dixe tese eir E po OR 2,000 
(8). Tools and accessories 4,000 
(9). Buildings, well, tanks, &c., and contingencies......... 18.000 
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With regard to working expenses at the power station we 


have compiled the following table from data given by M. de 
archéna :— 


Pence per kilowatt hour: 


Locality of power |. 


station. Fuel. | Management | Total 
Pittsburg ........: 0:08* 0:13 0:24 
Washington ...... in - 0:51 
еп ............ 0:46 | 0°77 
Hamburg 0˙50 | 0:60 


— ——— uñ.— — — 


economy of electric traction are thus set forth :— 


Pence. 
Economy in power production .......................... . 1 5 
Economy in wages of engine drivers, &c. ........................ 1776 
Economy in repairs and lubrication of engines 1:45 
Economy in repairs and lubrication of waggons ........ ...... 0 1 


Total econoiny per train-nile ... 4:82 

Regarding economies in track maintenance, M. de Marchéna 
is hopeful. He contemplates the 6:4 pence per train-mile, 
which is assumed to represent this item, with the reflection 
that electric locomotives can reduce expenses below this figure, 
because of the better distribution of the load on the wheels, 
and because there is less tendency to pounding. 

Finally, a most comprehensive and valuable contribution to 
the literature of electric traction is brought to a termination 
with the three following conclusions :— 

(1) That the present state of electric traction renders 
technically possible the conversion of steam railways into 
electric railways. . .. | 

(2) That the initial. cost of this conversion would not 
necessarily exceed a small sum compared with the total 
capital outlay on railways, and which may be assumed to 
have an average value of £2,000 to £2,500 per mile. 

(3) That the increase in traffic returns and decrease in 
working expenses would probably more than cover the interest 
and depreciation of the extra expenditure on plant, and would 
therefore render the change financially advantageous. 


HOW ,TO INCREASE THE WORKING EFFICIENCY 
OF RAILWAY MOTORS. f 


"The first workers in the electric railway field did not have as 
easy a task in the matter of designing motors as the engineers of 
the present time. Then electricity was endeavouring to obtain a 
foothold, so that it was necessary to meet the existing conditions 
and develop machines that would operate successfully under them; 
but in the course of a few years electricity obtained such mastery 
over the field that the designers were able to make such changes in 
the conditions as they found necessary to facilitate their work. 

The old horse cars ran on 30-in. wheels, and the under side of 
the body was not over 12in. above the centre of the axle, and in 
this space the motors must be placed. The speed of these cars 
was not over six miles per hour, and while greater velocity was 
desired, anything over 14 or 15 miles would have been regarded as 
inadmissible. On account of these restrictions, the difficulty of 
designing a single-reduction motor was more than those engaged 
in the work could overcome, hence the double-reduction machines 
were resorted to. | 

As soon as the popularity of electricity became demonstrated, 
engineers began to study the subject with a view to devising a single- 
reduction motor of reasonable weight and size and capable of run- 
ning at a velocity not greater than that of the double-reduction 
motors. As the problem was a difficult one, they did not meet with 
immediate success. In the meantime electricity was forging ahead 
so fast that it soon became evident that a single-reduction motor 
would be accepted even if it were a great deal heavier and larger 
than the machines in use, and even if it ran at a much higher velo- 
city, providing it would reduce the cost of repairs, and this it was 
very evident it would do by greatly reducing the wear of the gear- 
ing, which at that time was a formidable expense. Taking this view 
of the case, no doubt, the larger corporations brought out single- 
reduction motors, which, from an engineering point, were but little 
short of failures. Their weight ranged from 3,000lb. to 3,500Ib., 


* Costa 38. Ad. per ton. | 
T From the Electrical World of November 7th. 


and their size was such that they could not be used with safety on 
cars provided with 30in. wheels ; and the speed was increased from 
about 14 to 20 or 22 miles per hour. Not only were the wheels 
increased from 30in. to 33in., but the car body was raised from 
дїп. to 3in. higher above the axle, and, therefore, the distanoe 
from the under side of the car to the track was increased from 
27in. to about 3lin. Notwithstanding the increase in size and 
weight, the cross-section of the field was so small that the torque 
was very much less for the same current than with the double- 
reduction machines. 


By a series of steps the design has been improved, and, as a 
result, the modern motors are of a greatly reduced size and weight, 
in some cases weighing less than 1,600lb. ; but the size of the car 
wheels still remains the same, and is, indeed, necessary, owing to 
the fact that the gears on the axle are larger than could be safely 
used with smaller wheels. The current consumption has not been 
reduced to any appreciable extent, saving in this direction having 
been sacrificed, apparently, to obtain reduction in weight. Some 
of the engineers engaged in this field justify this course by saying 
that current is about the cheapest thing around an electric railway 
plaut, and that a few amperes more or less make very little differ- 
ence. If this is sound reasoning, one must naturally wonder why 
so much money is spent in expensive compound and triple expan- 
sion engines, whose only advantage is that they reduce the cost of 
the output. 


It is evident that a reduction in the current consumption is of 
the greatest importance, for it not only reduces the running ex- 
penses, but also the first cost of the plant. If a saving of 20 per 
cent. in the average current consumption per car can be effected, 
the station and line capacity can be reduced to that extent, and 
the cost of this part of the plant would be no greater for a 100-car 
road than it now is for 80 cars. 


Engineers who have never had experience in designing railway 
apparatus are very apt to believe that if the efficiency of the motors 
is high, any such saving as 20 per cent. is impossible, but this is 
not the case, and it will be shown that it is not in the following 
paragraphs :— —— - 

Some time ago a brief description of one of the latest motors brought 
out by the General Electric Company appeared. Curves were given 
showing the horizontal effort, the speed and the efficiency, and the 
latter was shown to be nearly as high as 83 per cent., with a current 
of 40 amperes to the car, and not lower than 74 per cent. within 
the ordinary working range. This efficiency is certainly very 
good, for it must be remembered that it includes the loss due to 
the friction of the gears and all other parts ; but a study of the 
horizontal effort curve will show that the increase with increasing 
currents is not as great as it might be. As an illustration, take 
the efforts at 20, 40, and 80 amperes, which are as near as can 
be judged from the curve 180, 350 and 1,380lb. respectively. 
Now, as the frictional loss is a greater percentage of the lower 
efforts than of the higher, the difference in the torques would 
not be as great as these figures, but would probably be 200, 600, 
and 1,500. If the field remained constant the torque would rise 
in direct proportion with the current, and owing to the reduced 
frictional loss the horizontal effort at 40 amperes would be more 
than double that of 20, that is more than 3601Ь., probably 380lb. 
As at the low rate of magnetisation that must prevail with such 
a small current the greater part of the magnetising force is 
impressed upon the air gap, the increase in the flux density should 
be nearly proportional to the increase in current, and therefore the 
effort at 45 amperes should be not far from four times as great as at 

At 80 amperes the effort is about 1, 380 lb., which is not as 
great an increase in proportion as that between 180 and 350, but 
this is the natural result of the greater magnetic density. These 
figures indicate that the cross-section of the field is not as great as it 
should be to obtain the necessary flux with a low magnetising force, 
and that the deficiency in this direction is made up by an increase in 
the ampere-turns. It is believed by some that this principle of pro- 
portioning is the correct one, and in defence of it they point out the 
fact that if the cross-section is increased and the magnetising force 
is reduced, the effect will be to cause the speed to drop too much 
when the current is increased, and they contend that it is better to 
use a little more current and keep up the velocity. Ifthe difference 
in velocity were as great as the difference in current, and if all this 
difference could be made available, the argument would be a good 
one ; but the gain in speed is effected at a very heavy current expen- 
diture, and on this account motors having a large field cross-section 
and a sufficient number of turns on the armature to cut down the 
velocity with respect to the current, will run the car at very nearly 
the same speed against a given resistance, owing to the fact that 
the necessary effort can be obtained with less current ; therefore, 
the working velocity will not be reduced very much, but the cur- 
rent will. Furthermore, as the large field motors can develop a 
greater torque with excessive currente, the rate of aoceleration in 
Starting will be greater, and time will be saved inthis way. Adding 
to this the fact that running speed does not help much to increase 
the velocity through crowded streets, and that going down grade 
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the fast running cars cannot gain much, as the velocity is such that 
the current is cut down toa point where the effect of it is slight, it 
must be evident that for the general run of city and suburban 
roads, increased motor speed is of very little advantage in the way 
of enabling the cars to make better time from end to end of road, and 
that its real effect is to considerablyincrease the current consumption. 

Purely theoretical reasoning is seldom as convincing as an actual 
demonstration, based upon practical resulta ; therefore the writer 
may be pardoned for presenting in the following the operation of 
motors of his own design in which the principles above referred to 
were adopted. 

The curves 1, 2, and 3 in Fig. 1 show the horizontal effort, 


speed and efficiency, respectively, of a car equipment of two 


motors. The dotted curves 4, 5 and 6 give the corresponding 
data for the G. E.-1,000 motors just considered. The table gives 
the data of Fig. 1 more accurately than it can be obtained from 
the latter, and in addition to this the electrical and effective 
horse-power. 
695 sq. cm. in the armature core, to over 800 in the largest parts 
of the field proper. 'The air gap area is about 1,100 sq. cm. ; 
length of magnetic circuit, 48 cm. ; turns on field, 200; turns 
on armature 1,015, equal 507 in series; air gap, 64mm. 

. A comparison of curves 3 and 6 will show that the difference 
in the efficiencies of the two types of motors is very slight, and 
that where the current runs from about 57 to 70 amperes, the 
dotted cuive is the higher. The difference in the horizontal 
effort curves, however, is very great. At 20, 40, and 80 amperes, 
the figures are: 215, 765 and 2, 480lb. for the solid line, and 180, 
550 and 1,380 for the dotted. The increase in the effort of the 
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dotted line between 20 and 40 amperes, is in about the ratio of 
З to 1, and for the solid line about 3:5 to 1. Between 40 and 
80 amperes it is about 2°7 to 1 in the former case, and 3:25 to 
1 in the latter. In the dotted line curve the increase between 
40 and 80 amperes is about 90 per cent. of what it is between 
20 and 40, but in the solid curve it is 93 per cent. From this 
we can eee that for the first doubling of the current the increase 
in horizontal effort is less in proportion in the dotted curve than 
in the solid one, and that in the second doubling it is still less. 
This shows that the magnetisation is higher for a given current 
with the motors represented by the dotted curve than it is in 
those represented by the solid line. 

The difference in the efficiency of the two motors is the natural 
result of the greater field cross section. In the solid curve the 
maximum is reached between 30 and 35 amperes, and in the 
other at about 45.. The explanation of this is that the proportion 
of the torque that is neutralised by the friction is very neatly 
the same in both cases, but as the large field motors give a higher 
torque with the same current, this proportion becomes a smaller per- 
centage of the power developed in the case of the latter motors, 
hence the point of maximum efficiency is carried back to a lower 
current. ‘The change in the relation of the efficiencies for currents 
between 60 and 70 amperes is not so easily accounted for, except 
upon the assumption that mistakes were made in the tests, in either 
or both cases, an occurrence that is possible even under the most 
favourable conditione. Beyond the 70 ampere point the efficiency 
of the solid line curve diverges rapidly from the other, which shows 
that the large field section increases the efficiency with large 
currents, a natural consequence of the lower magnetic density. 

An examination of the speed curves 2 and 5 will show that with 
equal currents the large field cross-section runs very much slower, 


The field cross-section of these motors ranges from 


SPEED AND ‘HORIZONTAL EFFORT 


and the difference increases rapidly as the current increases ; thus 
with 20 amperes the speeds are about 19:2 and 21:3 miles, which 
is a difference of close to 9 per cent., but at 60 amperes the velo- 
cities become 7:85 and 12:8 miles, the differenoe between which is 
about 37 per cent. This increased reduction in speed is due to the fact 
that the small cross-section fields with high magnetising force soon 
become magnetised to a point where the permeability is so low 
that the increase in magnetising force due to increase in current 
үсе only a small change in the flux. Оп the other hand, the 

rge ficld cross-section, with the same current, is magnetised to a 
lower density, owing to the reduced number of ampere-turns. This 
is clearly shown in Fig. 3, which gives in Curve 9 the density in the 
air-gap, and in Curve 10, that through the armature core. 

Although the velocities with equal currents are widely different 
with thetwo types of motors, when the relation between speed and 
horizontal effort is looked into it will be found that the difference is 
very much less. This is shown in Fig. 2, in which Curve 7 gives 
the speeds corresponding to different efforts, for the large field 
motors, and Curve 8 the same for the small field. Here we see 
that witha horizontal effort of 4001Ь. the speed of the two motors 
із 14 6 and 16:8, but the current consumption is about 27 amperes 
for the slow speed and 37 for the high. The difference in speed is 
about 15 per cent., and to obtain this the current is increased 
about 37 per cent. With higher horizontal efforts the difference 
between speed and current becomes still greater. At an effort of 
2, 000lb. the speeds are about 7:2 and 9'6, while the currents are 
about 70 and 105 amperes respectively. The increase in speed is 
about 33 D per cent., and the increase in current about 50 per 
cent. 


MAGNETIZATION CURVE 


iV 2 
MILES P 


G. 2. 


From the foregoing it must be evident that to reduce the field 
cross-section so as to obtain higher velocity with larger efforts is not 
a wise course to pursue, since the increase is obtained only by the 
expenditure of an unreasonable amount of energy. If high-speed 
motors are desired, as for interurban roads, the best way to make 
them is with a low magnetising force and a sufficiently small number 
of armature turns to obtain the required velocity with a field of 
as large cross-section as can be obtained convehiently. Such con- 
struction will give higher efficiency at all speeds for the same reasons 
that it does in generators and stationary motors. What the points 
here brought out show more clearly than anything else is that it is 
not advantageous to use for city and suburban roads motors that 
are designed to give a comparatively high-speed when working 
against a high resistance. With such a construction the maximum 
effort is very much lower than that of motors which will slow down 
more, therefore the current required to start will be greater and 
more time will be lost in getting under headway, as the rate of 
acceleration will be slower. 

High-speed motors, even if made with large field cross-section, are 
not the best for roads where there is much stopping to be done. 
Steam-railway men long ago found out that very little could be 
gained in the running time of Jocal trains by using high-speed loco- 
motives, because the time lost in making stops is very nearly the 
same in any case, and the runs are so short that the benefit of the 
greater velocity cannot be utilised to anygreatextent. Thisis equally 
true of electric roads where frequent stops are made, and it is 
demonstrated practically by the record of the old double-reduction 
motors, which would run on a level track at about 14 miles per 
hour, or at about two-thirds of the speed of modern cars ; but with 
all this difference the average running time was very little lower 
than at present. — Z | 
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Motors that would give a ae of 15 miles with 25 amperes, and 

.an horizontal effort of 3, 000lb. with less than 100, would make 
practically as good time as the motors now used, and would reduce 
the current consumption from 15 to 20 per cent. 


TaBLE of Current, Horizontal Effort, Speed, Power, and Efficiency. 


Horizontal Working 


: Speed 

E. M. F. Amperes. efforts. кее еф M D | miles per | efficiency. 
| Los. са РЕ hour. | Рег cent. 

20 215 13°40 11:00 1920 . 82:0 

30 450 20°10 17:00 14:00 84:6 

d 40 165 26:80 22:60 11:10 844 

= 50 1,146 53°50 21:80 9:10 85:5 

8 60 1,570 4020 | 3270 7:85 81:6 

8 70 2.000 46:90 37:30 7:00 79:6 

80 2,480 53°60 41°90 6°40 78:2 

90 2,940 60:50 46°70 5:05 172 

1 100 5,460 67:00 | 51:20 5:55 76:4 


-ON THE MAGNETIC PERMEABILITY OF LIQUID 
OXYGEN AND LIQUID AIR.* 


BY PROFS, J. A. FLEMING, F. R. S. AND JAMES DEWAR, F. R. S. 


The remarkable magnetic properties of liquid oxygen were 
pointed out by one of us in a communication to the Royal Society 
in 1891,t and were subsequently described to the Koyal Institution 
in a lecture delivered in 1892.t We have for some time past 
directed our attention to the question of determining the numerical 
values of the magnetic permeability and the magnetic susceptibility 
of liquid oxygen, with the object of determining not only the mag- 
nitude of these physical constants, but also whether they vary with 
the magnetic force under which they are determined. 

Although a large number of determinations have been made by 
many observers of the magnetic susceptibility of different liquids 
taken at various temperatures, difficulties of a particular kind occur 
in dealing with liquid oxygen. One method adopted for deter- 
mining the magnetic susceptibility of a liquid is to observe the 
increase of mutual induction of two conducting circuits suitably 
placed, first in air, and then when the air is replaced by the liquid 
in question, the susceptibility of which is to be determined. A 
second method consists in determining the mechanical force acting 
on a known mass of the liquid when placed in a non-uniform mag- 
netic field. Owing to the difficulty of entirely preserving any quan- 
tity of liquid oxygen from evaporation for any length of time, even in 
а good vacuum vessel, and the impossibility of sealing it up in a 
bulb or tube, and having regard to the effect of the low temperature 
of the liquid in deforming by contraction and altering the con- 
ducting power of coils of wire placed in it, it was necessary to 
devise some method which should be independent of the exact 
constancy in mass of the liquid gas operated upon, and indepen- 
dent also of slight changes in the form of any coils of wire which 
might be used in it. After many unsuccessful preliminary experi- 
ments, the method which was finally adopted as best complying 
with the conditions introduced by the peculiar nature of the 
substance operated upon is as follows :— 

A small closed-circuit transformer was constructed, the core of 
which could be made to consist either of liquid oxygen, or else 
immediately changed to gaseous oxygen having practically the same 
temperature. This transformer consisted of two coils, the primary 
coil was made of 47 turns of No. 12 S.W.G. wire, this wire was 
wound into a spiral having a rectangular shape, the rectangular 
turns having a length of 8cm. and a width of 1:8cm. This rect- 
angular-sectioned spiral, consisting of one layer of wire of 47 turns, 
was bent round a thin brass tube 8cm. long and 230m. in diameter, 
so that it formed a closed circular solenoid of one layer of wire. 
The wire was formed of high conductivity copper, doubly insulated 
with cotton, and each single turn or winding having a rectangular 
form. " 

The turns of covered wire closely touched each other on the 
inner circumference of the toroid, but on the external circum- 
ference were a little separated, thus forming apertures by which 
liquid could enter or leave the annular inner core. 

The nature of this primary coil is shown in Fig. 1. 

The mean perimeter of this rectangular-sectioned endless solenoid 
was 134cm., and the solenoid had, therefore, very nearly 3 5 turns 
per centimetre of mean perimeter. When immersed in liquid 
oxygen a coil of this kind will carry a current of 50 amperes. When 
а current of A amperes is sent through this coil the mean magnet- 


* Read before the Royal Society, November 26th. 

+ Roy. Soc. Proc., December 10, 1891, Vol. I., p. 24. See a letter to the 
President by Prof. James Dewar, F. R. S. 

+ See Hoy. Inst. Proc., June 10, 1892, On the Magnetic Properties of 
Liquid Oxygen." Friday evening discourse, by Prof. J. Dewar. 


ising force in the axis of this solenoid is, therefore, represented by 
4:375 times the current through the wire, hence it is oleargthat it is 
possible to produce in the interior of this solenoid à mean magnet- 
ising force of over 200 C. G. S. units. The primary coil had then 
wound over it, in two sections, about 400 or 500 turns of No. 26 
silk-covered copper wire to form a secondary coil. The primary 
and secondary ooils were separated by layers of silk ribbon. The 
exact number of turns was not counted, and as will be seen from 
what follows it was not necessary to know the number. The coil 
во constructed constituted a small induction coil or transformer, 
with a closed air-core circuit, but which when immersed in a liquid, 
by the penetration of the liquid into the interior of the primary 
coil, became changed into a closed circuit transformer, with a 
liquid core. The transformer so designed was capable of being 
placed underneath liquid oxygen contained in a large vacuum vessel, 
and when so placed formed a transformer of the closed circuit type, 
with a core of liquid oxygen. The co-efficient of mutual induction 
of these two circuits, primary and secondary, is therefore 
altered by immersing the transformer in liquid oxygen, but the 
whole of the induction produced in the interior of the primary 
coil is always linked with the whole of the turns of the secondary 
coil, and the only form-change that can be made is a small change in 
the mean perimeter of the primary turns due to the contraction of 
the coil as a whole. In experiments with this transformer the trans- 
former was always lifted out of the liquid oxygen into the cold 
eous oxygen lying on the surface of the liquid oxygen, and which 
is at the same temperature. On lifting out the transformer, the 
liquid oxygen drains away from the interior of the primary coil, and 
is replaced by gaseous oxygen of very nearly the same temperature. 
The vacuum vessel used had a depth of 60cm. outside and 53cm. 
inside, and an internal diameter of 7om. It held 2 litres of liquid 
oxygen when full; but, as a matter of fact, 4 or 5 litres of liquid 
oxygen were poured into it in the course of the experiment. 
Another induction coil was then constructed, consisting of a long 
cylindrical coil wound over the four layers of wire, and a secondary 
circuit was constructed to this coil, consisting of a certain number of 
turns wound round the outside of the primary coil, and a small 
дая; secondary coil, consisting of a thin rod of wocd wound 
over with very open spirals of wire. The secondary turns on the 
outside of the primary coil were placed in series with the turns of 
the thin adjusting coil, and the whole formed a secondary circuit, 
partly outside and partly inside the Jong primary cylindrical coil, 
the coefticient of mutual induction of this primary and secondary coil 
being oa) pees of being altered by very small amounts by sliding into 
or out of the primary coil the small secondary coil. This last in- 
duction coil, which will be spoken of as the balancing coil, was con- 
nected up to the small transformer, as just described, as follows :— 
The primary coil of the small transformer was connected in series 
with the primary coil of the balancing induction coil, and the two 
terminals of the series were connected through a reversing switch 
and ammeter with an electric supply circuit, so that a current of 
known strength could be reve through the circuit, consisting of 
the two primary coils in series. The two secondary coils, the one on 
the transformer and the one on the balancing induction coil, were 
connected in opposition to one another through a sensitive ballistic 
galvanometer in such à manner that on reversing the primary cur- 
rent the galvanometer was affected by the difference between the 
electromotive forces set up in the two secondary coils, and a very 
fine adjustment could be made by moving in or out the adjusting 
coil of the balancing induction coil. | 7 
The arrangement of circuits is shown in Fig. 2. 
For the purpose of standardising the ballistic galvanometer 
employed, the primary coil of the balancing induction coil could 
cut out of circuit, so that the inductive effect in the ballistic 
galvanometer circuit was due to the primary current of the closed 
circuit transformer alone. A resistance box was also included in 
the circuit of the ballistic galvanometer. The resistance of the 
ballistic galvanometer was about 18 ohms, and the resistance of the 
whole secondary circuit 30:36 ohms. The experiment then con- 
sisted in first balancing the secondary electromotive forces in the 
two coils exactly against one another, then immersing the trans- 
former in liquid oxygen, the result of which was to disturb the 
inductive balance; and in consequence of the magnetic permeability 
of the liquid oxygen coil being greater than unity, a deflection of 
the ballistic galvanometer was observed on reversing the same 
primary current. The induction through the primary circuit of 
the small transformer is increased in the same proportion that the 
permeability of the transformer core is increased by the substitu- 
tion of liquid oxygen for gaseous oxygen, and hence the ballistic 
deflection measures at once the amount by which the magnetic 
permeability of the liquid oxygen is in excess over that of the air 
or gaseous oxygen forming the core of the transformer when the 
transformer is lifted out of the liquid. As a matter of fact, it was 
never necessary to obtain the inductive balance precisely. All that 
was necessary was to observe the throw of the ballistic galvano- 
meter—tirst, when the transformer was wholly immersed under the 
surface of liquid oxygen ; and, secondly, when it was lifted out into 
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the gaseous oxygen lying on the surface of the liquid, the strength 
of the primary current reversed being in each case the same. In 
order to standardise the galvanometer and to interpret the meaning 
of the ballistic throw, it was necessary to cut out of circuit the 
primary coil of the balancing induction coil, and to reverse through 
the primary circuit of the small transformer a known small primary 
current, noting at the same time the ballistic throw produced on 
the ballistic galvanometer, this being done when the transformer 
was underneath the surface of liquid oxygen. It will be seen, 
therefore, that this method requires no calculation of any coefficient 
or mutual induction, еее doss it involve any knowledge of the 
number of secondary turns on the transformer, nor of the resis- 
tance of the secondary circuit ; all that is necessary for a successful 
determination of the magnetic permeability of the liquid oxygen is 
that the secondary circuit of the transformer should remain prac- 
tically of the same temperature during the time when the throw of 
the ballistic galvanometer is being observed, both with the trans- 
former underneath the liquid oxygen and out of the liquid oxygen. 
If, then, the result of reversing a current of A amperes through the 
two primary coils in series when the secondary coils are opposed is 
to give a ballistic throw, D, and if the result of reversing a small 
current, a, amperes through the primary coil of the transformer 
alone is to produce a ballistic throw, d, then if p is the magnetic 
permeability of liquid oxygen, that of the gaseous oxygen lying 
above the liquid and at the same temperature being taken as unity, 
we have the following relation :— 


ae 
Ay 
| a 
which determines the value of y. 

Deferring for à moment the correction to be applied to determine 
the value of the magnetic permeability of liquid oxygen in terms of 
that of a vacuum, the following are the results of observation :— 


OBSERVATIONS ON MaaNETIC PgRMEgAnBILUITY oF LiQUID OXYGEN. 
Throics of Ballistic Gulvanometer. Induction Coils balanced. 


40min. to left ) The transformer in liquid oxygen. 
Exp. I. 42 „ 16 Primary current 57:8 amperes reversed 
3 „ » [| through primary coils. 
Thetransformer lifted out of liquid oxygen 
170mm. to right into cold gaseous oxygen at the same 
Exp. 1I. 175 „ " temperature. 
185 „ А Primary current = 578 amperes reversed 
through primary coils. 
52mm. to left | The transformer in liquid oxygen. 
Exp. ILI. | 25 „ ji Primary current — 57:2 amperes reversed 
8 „ ji J through primary coils. 
The transformer lifted out of liquid oxygen 
20'0mm. to right into cold gaseous oxygen at the same 
Exp. 1V. 210 „ уз temperature. 
21°3 „ * | Primary current=356°8 amperes reversed 
through primary coils, 
Throws of Ballistic Galvawomeler in Stundurdising Observations. 
Primary Coil of Balancing Coil disconnected. 
Corresponding to 0°1145 ampere reversed 
240mm. to right through primary coil of the transformer, 
250 „ " the transformer being in liquid oxygen. 
Exp. V. 250 „ „ »The mean of these ballistic throws is the 
215 „ „ quantity denoted by d, and the current 
259 „ " | nts ampere is the a in the formula 
above. . | 


Standardisiny Observations repeated with Another Current. 


А Corresponding to 0:2659 ampere revereed 
Exp. VI. {aon to right | through primary coil of transformer, the 


transformer being in liquid oxygen. 


Throws of Ballistic Gal runometer. Induction Coils balanced. 


The transformer lifted out of liquid oxygen 
into cold gaseous oxygen at the same 
temperature. 

Primary current — 8:037 amperes reversed 
through primary coils. 


Ў | 40mm. to right 
VII. 40 , 


Kp. 


0'4mm. to left ) The transformer in liquid oxygen. 
Exp. 04 ,, - Current = 8:095 amperes reversed through 
02 „ » primary coils. 
4'5mu. to left J The transformer in liquid oxygen. 
Exp. IX. 48 „ i Current =28°8 amperes through primary 
42 „ - coils. 
| The transformer lifted out of liquid oxygen 
12:0mm. to right into cold gaseous oxygen at the same 
Exp. X. 120 ,, » temperature. | 
122 ,, к Current =28`1 amperes reversed through 
primary coils. 
= The transformer in liquid oxygen. 
Exp. XI. 3 to left Current = 28`1 amperes reversed through 
( n d primary coils, 


ExrERIMENT XII. 


The transformer lifted out of liquid 
oxygen into cold gaseous oxygen 
at same temperature. 


— — —— Ee — 


Gr Ballistic throw in 


The transformer in liquid oxygen. 


Ballistic throw in 


e EE 


Current reveraed 


д s; : millimetres. : : : millimetres. 
in primary coils, : in primary coils, | : 
in amperes. | ad ae the in amperes, | ше К the 
ЕО еен N |- — — a Mn 
yis | ds | 502 470 
502 | 150 n ES 
c | = 50:8 48:5 
50:2 | 17: Бен — 
oe | == 50:0 49:0 


The above table shows the results of the observations made with 
the small transformer alternately placed underneath the surface of 
liquid oxygen, and then lifted up into the cold gaseous oxygen 


Fig. 1.—Diagram of the Closed Circuit Transformer used in the 
Experimente, 


lying above the surface of the liquid oxygen. It will be noticed 
that the ballistic throws in each set of observations are not con- 
stant, but that there is a tendency, usually, for the throw to increase 
if repeated, whilst the transformer is still maintained in the same 


m 


Fic. 2.—Arrangement of the Circuits of the Transformer and 
Induction Coil. 


condition. This is in all probability due to the fact that the con- 
tinued passage of the primary current heats the primary circuit of 
the balancing induction coil, and hence heats, also, by radiation, 
the secondary coil of the balancing induction coil, and, thorefore, 
by enlarging the area of the adjusting coil, continually breaks down 
the inductive balance. It was found necessary, therefore, to take 
the observations in groups at equal intervals of time. First, a 
group of three observations was taken, the transformer being in 
liquid oxygen, the balance being, as nearly as possible, obtained. 
Then the transformer was lifted out of the liquid oxygen, and the 
ballistic throws again taken, reversing the same primary current ; 


E 
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then again immersed in liquid oxygen, and, finally, once more 
taken out of the liquid oxygen. Taking the sets of observations 
marked I., II., rit. IV., the mean of the means of the three 
observations in Sets I. and III., corrected for the variation in the 
rimary current, were taken as the result of the measurement in 
iquid oxygen, and this result was then compared with the ballistic 
throws in Set II. 

Again, the mean of the means of sets of observations II. and IV., 
properly corrected for variation of primary current, were compared 
with the mean of the observations in Set IIT., and the result is to 
give the data for calculating the permeability of the liquid oxygen 
for a primary current through the primary coil of the transformer 
of about 37 amperes, corresponding very nearly to a mean mag- 
netising force of 166 C.G.S. units. The sum or difference of these 
means of the throws, taken in the liquid oxygen and out of the 
liquid oxygen, depending on whether they are on the opposite or 
the same side of the zero of the scale, gives us the value of the 
juan denoted by D in the Table T. below, and in the formula 

or the value of p. 

The above sets of observations, I., IL, III., and IV., refer to a 
primary current of about 37 amperes ; but similar sets of observa- 
tions were taken with a primary current of about 8 amperes, 28 
amperes, and 50 amperes respectively ; and the results of all 
these observations, which are included in the sets of observa- 
tions I. to XII. above given, have been reduced in Table I. below 
to show the magnetic permeability of the hquid oxygen correspond- 
ing to different magnetising currents. The set of observations 
marked Experiment V. and Experiment VI. in the above table of 
results, gives the observations for standardising the ballistic galva- 
nometer. In the first case, the primary coil of the balancing 
induction coil was cut out, and & primary current, having a value 
of 0:1145 ampere, was reversed through the primary coil of the 
transformer alone, and gave ballistic deflections, as stated in the 
observations in Set V. These observations serve to standardise 
the galvanometer and interpret the meaning of the throw obtained 
when the large current is reversed through the primaries of the two 
induction coils, the secondaries of which are opposed. It will be 
noticed that one important advantage of the above-described 
method is that the quantity which we desired to know, viz., the 


amount by which the presence of the liquid oxygen increases the 


magnetic permeability of the core of the transformer, is the 


quantity which is measured directly, and that any error in the 
measurement of this quantity does not affect the permeability to 
An error of about 10 
per cent. in the measurement of the ballistic throw would only 
affect the fourth place of decimals in the number representing the 


anything like the same proportional extent. 


permeability of the liquid oxygen. 


The results of all the above observations, when reduced, are 


comprised in the following table :— 


TABLE I.— Table of Results of Observations on the Magnetic 
Permeability of. Liquid Oxygen. 


in зв Total ballisti гат yee 
primary ' Total ballistic of galvanometer | | 
current, in ma rons: throw which resulting from bermeabillt 
amperes, 75 etising! Would be produced ' immersion of thie PEU d 
passing ri ca in 8 if primary current transformer in from 
through C.G.8. units Of A amperes were ' ]iquid oxygen. 
primaries jn prima reversed through | Transformer and 1 
of the At of primary of trans- | balancing RSS 
transformer transformer former alone induction coll d. 
& balancing е Ag being opposed к 

coil, ae = Б. 

8037 | 352 1734 4433 | 1.00250 
28:13 123-0 6,068 14:9 1:00246 
57:8 165:4 8,153 21:18 1:00260 
56:8 | 1610 7,938 23°57 | 1:00297 
50:5 220:9 10,894 52:98 1:00304 


The values of the permeability given in the foregoing table аге 
not all of equal weight. 

The calculated value of y—1 depends upon the observed ballistic 
throw, and this cannot be read to a high degree of accuracy when 
the throw is as small as amm. We consider that the best result is 
obtained by taking the mean of the values for the primary currents, 
37 8, 36:8, and 50:5 amperes, and these values given = 100287, with a 
probable accuracy of + 0:0002. This value of the permeability of 
the liquid oxygen corresponds to a magnetising force lying between 
166 and 220 C.G.S. units. It will be seen that this method is best 
applicable to the determination of the permeability under large 
magnetising forces ; and that these observations do not, in them- 
selves, allow us to state whether the permeability is a constant for 
all forces, or is a function of the value of the force. 

_ In the next place the value is a relative one. The number 1 00287 
is the ratio of the magnetic permeability of liquid oxygen to that of 
the gaseous oxygen nearly at the same temperature resting upon the 
surface of the liquid. We were not able by this method to detect 
the difference between the permeability of the cold gaseous oxygen 
lying on the surface of the fiquid oxygen when in quiet ebullition, 


and which has a temperature of about — 182°C., but а density of at 
least three times that of oxygen at Odeg. when compared with that 
of gaseous oxygen at ordinary temperature, and under the normal 
pressure. In a very valuable memoir on the determination of mag- 
netic susceptibilities, M. P. Curie* has examined the susceptibility 
of gaseous oxygen at different temperatures, and shown that between 
the limits of 0°C. and 452°C. the magnetic susceptibility of oxygen 
(K) per unit of mags is a function of the absolute temperature T, 
such that 10°K = 33700 T, 


and that the value of K (per gramme) at 0°C, is, therefore, 123/10, 
The mass of 1 cubic cm. of oxygen gas at O°C. and 760mm. is 
00014107 gramme, and reciprocally, the volume of one gramme is 
708-9 cubic cm. at 0°C. and 760mm. 

Hence the magnetic susceptibility of gaseous oxygen at 0°C. and 
760 mm. per unit of volume (1 cubic cm.) would be 123 x 000141 
x10!6—0:173x10-9, which is not very different from the value 
found by other observers. t 

If, then, it could be supposed that gaseous oxygen followed the 
same law down to —182'C., and taking the gas in a condition when 
the density is nearly 0 00423, the volume susceptibility (k) at 
— 182°C. would be 1:6 x 10—5, and hence the permeability (u), where 

p1-4 47k, 
should be 1 00002. 

It is, however, certain that the susceptibility per unit of mass 
will not continue to increase in accordance with the hyperbolic law, 
because this would imply that at the absolute zero of temperature 
the susceptibility would be infinitely great, and hence the above 
number 1°00002 in all probability gives a superior limit for the 
permeability of the gaseous oxygen at — 182°C. lying on the surface 
of the liquid oxygen.+ 

The conclusion is that the correction to be applied to the above 
observed value of u for the liquid oxygen—viz., 1 00287 —to refer 
it to a vacuum taken as unity is altogether masked by the unavoid- 
able errors of experiment, and hence, pending further more exact 
measurements, this may be taken as the value of the constant. We 
have, however, at the present time arranged a method which will 
enable us, we hope, to determine directly the magnetic suscepti- 
bility of liquid oxygen with far greater accuracy. This method 
consists in observing the mechanical force which acts upon a 
vacuum bulb or mass of inatter of known and very low suscep- 
tibility when it is suspended free from gravity in a vessel of liquid 
oxygen, and in a variable magnetic field. Under these conditions 
a vacuum bulb of very thin glass wo.ld behave like a strongly 
diamagnetic body; and if the magnetic susceptibility of the 
vacuum bulb or test mass is Ку, and that of liquid oxygen is k,, for 
equal volumes, then the apparent diamagnetic susceptibility of 
the mass will be —(k, — ki), and the actual paramagnetic suscep- 
tibility of liquid oxygen may be deduced from a knowledge of k 
and - (k. Ki). By this method we hope to be able to determine 
whether the permeability of liquid oxygen is a function of the mag- 
netising force. The latest experimental results and measurements 
made with solutions of iron salts, such as those made recently by 
Mr. J. S. Townsend, appear to show that the magnetic per- 
meability of solutions of these iron salts is a constant quantity at 
least for a range of magnetic forces varying from 1 to 9 C.G.S. unita. 

The value, viz., 1:00287, as determined by us for the magnetic 
permeability of liquid oxygen, shows that the magnetic suscepti- 
bility (k) per unit of volume is 228 10". It is interesting to com- 
pare this value with the value obtained by Mr. Townsend for an 
aqueous solution of ferric chloride, and which he states can be 
calculated by the equation, 

10% = 91:61 — 0777, 
where 10 is the weight of salt in grammes per cubic centimetre, and 
k the magnetic susceptibility. Even in a saturated solution, tc 
cannot exceed 0*6, hence, from the above equation, we find the value 
of the magnetic susceptibility of a saturated solution of one of the 
most paramagnetic iron salts, viz., ferric chloride is 54 109 for mag- 
netic forces between 1 and 9. "This agrees fairly well with other 


* “Theses présentées à la Faculté des Sciences de Paris pour obtenir le 
grade de Docteur ès Sciences Physiques,” раг M. P. Curie, Paris, 1895. 
This memoir is of remarkable interest in many ways. 

t Faraday, “ Experimental Researches,” Vol. III., p. 502, gives a value for 
the susceptibility of gaseous oxygen at 60°F., referred to an equal volume 
of water as unity, which, when reduced to absolute values by taking the 
magnetic susceptibility of water as 0'79 х 10—5, gives the value of the 
susceptibility as 0:143 x 10-5. Becquerel found a value not very different. 

+ The critical temperature of oxygen is —118°C. The corresponding abso- 
lute temperature is 155deg. If we then put T — 155, in Curie's formula, 
105K =33700/T, we get 10°K —217:4 as his deduced extrapolated value for 
the susceptibility per unit of mass. Since the density of liquid oxygen, as 
determined by one of us (J. Dewar), is 1:1375, our value for the suscepti- 
bility per unit of mass of the liquid oxygen is 228/1:1575 22007. These 
figures show that the hyperbola does not represent the value uf the 
susceptibility per unit of mass below the critical temperature. 

§ See Phil. Trans, A., Vol. CLXXXVIL, 1896, Magnetisation of 
Liquids,’ J. N. Townsend, M. A. 
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‘netic susceptibility of liquid oxygen for the same volume is 
228,106, or more than four times as great. The unique position of 
liquid oxygen in respect of its magnetic susceptibility is thus strik- 
ingly shown. It is, however, interesting to note that its perme- 
ability lies far below that of certain solid iron alloys generally called 
non-magnetic. 

The 12 per cent. manganese steel of Mr. R. A. Hadfield is usually 
spoken of as non-magnetic, yet the magnetic permeability of this 
last substance has been shown to be 1:3 or 1:4. | | 

We have applied the foregoing method also to the determination 
of the magnetic permeability of liquid air. Since liquid air, which 
has been standing in a vacuum vessel for any length of time, has a 

composition which varies with the time, and which may contain as 
much as 75 or 80 per cent. of oxygen, it was not to be expected that 
very closely consistent results could be obtained in the case of air. 
The following figures show, however, the observational results :— 


PERMEABILITY OF LiQUID AIR. 
Throws of Ballistic Galrunometer. Induction Coils balanced. 


1:5 mm. to right | The transformer in liquid air. 
Exp. I. 12 ,, T Jurrent = 38:0 amperes reversed through 
ll „ js f primary coile. 


[ The transformer lifted out of liquid air 
Exp. Il 170 min. to left into cold gaseous air at the same tem- 
Ba 175 „ - perature as before. 
37˙5 amperes reversed. 
+ eto}, The transformer in liquid air. 
Exp. III. | 98 Ен -Qurrent= 37 amperes reversed through 
ý i primary coils. : 
The transformer lifted out of liquid air 
17:0 mm. to left into cold gaseous air, and at the same 
Exp. IV. 5170 „ 5 temperature as before. 
17˙5 „ А Current=37 amperes reversed through 
primary coils. 
Later 
The transformer in liquid air. 
De 
Exp. V. | ан to lett ере ешо amperes reversed through 
l ii ” J primary coils. 
18: The transformer lifted out of liquid air 
3 toelt into cold gaseous air at the same tem- 
Exp. VI. 194 ” " perature as before. 
198 . ”? Current=37 amperes reversed through 
я © primary coils. 
І The transformer in liquid air. 
Exp. VII. ош юле Current —36"/ amperes revereed through 
" de primary coils. 


The transformer in liquid air. 

Primary circuit of balancing coil cut out 
of circuit and 0°1118 ampere reversed 
through primary of transformer to 
standardise the ballistic galvanometer. 
The results of these observations, when reduced, show that 

corresponding to a primary current of 37:5 amperes, or a mean 

etising force of 164 C.G.S. units, the apparent magnetic 
permeability of liquid air in terms of gaseous air of the same 

temperature is 1:00240. 

At the time of these observations the liquid air used had pro- 
bably become almost entirely liquid oxygen by the evaporation of 
the nitrogen. The figure, however, serves to check approximately 
that of the liquid oxygen. 

In conclusion, we desire to express our thanks to Mr. J. E, 
Petavel for the assistance he has given to us in the above work. 
We hope shortly to be able to make a further contribution to this 
portion of the investigations on which we are engaged on the elec- 
trical and magnetic constants of liquid oxygen, and which will 
include a determination of the dielectric constant of liquid oxygen, 
made with the object of determining the extent to which this sub- 
stance obeys Maxwell's law connecting magnetic: permeability, 
dielectric constant, and optical refractivity. 


220mm. to left 
Exp. VIII. 1220 „ „ 
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THE CARBON CIRCUIT OF AN INCANDESCENT 
LAMP.* 


BY CONVERSE D. MARSH. 


Manufacturers of current-consuming devices are always scrupu* 
lously careful as to points of economy in the case of almost 
everything but an incandescent lamp. In that much-used 
translating device, economy is usually sought by attempting to 
porus a filament that will withstand a high temperature, and 

ence can be burned at a high efficiency. While this is undoubtedly 
working in the right direction, there are other properties of the 
lamp which contribute fully as much to its efficiency, and should 
be taken into consideration in its manufacture. Improvement can 
be made in the finish of the filament itself, in the joints or clamps, 
the enclosing receptacle, and the medium it contains. 

The radiation of heat from the filament is a most important 
factor. It is clear that if there were no radiation of heat and 
light, it would only be necessary to ignite the tilament at once and 
then turn off the current. If light were radiated, but not heat, 
about 10 per cent. of the current now employed would be used. 
Therefore, the current a lamp demands depends in almost direct 
proportion to the heat it radiates. This heat is an undesirable 
factor, and could be made zero without injuring the quality or 
quantity of the light. It is a waste pure and simple, and hence 
should be minimised. It is queer to note how makers construct 
filaments so that they will be ideal radiators, rather than heat 
containers. 

Physics teaches that to prevent rapid radiation of heat a surface 
must be smooth and bright; that principle, therefore, should be 
applied in the manufacture of lamp filaments. Recently a finished 
filament has been produced that fulfils these conditions very nany 
It is smooth, glassy, and circular in section, after having been sub- 
jected to a special flashing process, although the original surface 
was purposely roughened to afford a better welding contact between 
the deposited and raw carbon. No difficulty has been found 
in making 3-watt and even 2$-watt lamps from such filaments. A 
moment’s thought will render the consideration obvious. The heat 
should be retained so as to keep the filament at a light-giving 
temperature, and if thisis not done, more current must be supplied 
to make up the deficiency. Moreover, such a surface must present 
greater endurance against molecular disintegration, thus preventing 
diminution of candle-power. 

A second and not less negleoted feature are the joints or clamps. 
Some lamps are so poorly made in this respect that the life of the 
lamps is that of the joint rather than that of the filament. For- 
tunately for consumers, this point has long been passed by promi- 
nent manufacturers ; but there is still room for much improvement. 
The most common form of joint is what is known as the paste joint, 
and consists in laying the filament at the side of the leading in wire, 
and securing the two with a drop of cement. This is considered 
good practice, and would be above criticism if it were not for the 
fact that a good cement is yet to be found. Such a cement must 
hold by adhesion, and become set by evaporation or chemical 
change, either of which processes causes a gas to emanate from the 
clamp. In the highly-attenuated atmosphere this gas creates a 
notable effect by its presence. It is decomposed by the heated 
filament, and forms a carbonaceous deposit on the globe; and by 
means of direct conduction and convection currents. much ‘heat is 
taken from the filament, reducing its brillianoy. | 

On looking at a new paste joint and one after use, it will be 
noted that the joint has become disintegrated, and there are 
miniature volcanic craters where has escaped. This cement 18 
porn burned caramel, and, while composed of carbon and 
water, is liable to be full of impurities. It is a cheap, but not a 
satisfactory, method, and should be discarded in all factories where 
& high standard of product is the highest essential. 

Almost any substance will make a good bonding medium, pro- 
vided that it is refractory and has mechanical strength and good 
conducting properties. It must be deposited in its mechanical 
integrity about the joint, and should secure rather by its complete 
filling of the interstices of the joint than by any adhesive properties. 
No better substance for this purpose can be fourid than pue carbon ; 
the difficulty has been that of depositing it in its full mechanical 
strength upon the joint. All fluids of which carbon is an electro- 
negative element are insulators, and therefore electrolytic deposition 
is an impossibility. As these substances are mostly oils, it is not 
feasible to mix them with conducting medium, even if it were 
desirable to do so. Quite recently & process has been discovered 
which accomplishes the desired result in à more practical manner 
than has heretofore been possible. Under the microscope such 
joints ap to have a glassy, pebbly surface, and certain it is that 
prolonged use does not deteriorate them in the slightest degree, nor 
are any troublesome gases emitted. 

The efficiency of the incandescent lamp is none too high. Far 
more power is wasted than is used in the best of them, and in view 
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of the enormous number that are consuming electrical energy, it 
behoves us to use yet greater care in their manufacture. No one 
is satisfied with a method that is less than 90 per cent. efficiency, 
and yet a lamp of 10 per cent. efficiency is accepted with perfect 
equanimity. In the improvement of the incandescent lamp we 
certainly shall neither discover a new light, nor shall we probably 
solve to any great extent the cold light problem ; but it is certain 
that the limit of our possibilities has not yet been reached. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, November 20, 1896. 


Niagara Power in Buffalo.—The delivery of the much and 
long-heralded electric power generated at Niagara Falls to the 
Buffalo Railway Company’s power house in Buffalo was 
accomplished at midnight on Sunday, November 15th. At 
that time, Mr. W. B. Rankine, Secretary of the Niagara Falls 
Power Company, who was stationed at the main power house 
at the Falls, according to pre-arrangement, turned on the 
switch, and the current sped its way to Buffalo, a distance of 
22 miles. At the Buffalo end, at the same time, were Messrs. 
George Urban, jun. (President), and Charles R. Huntley 
(Vice-President of the Conduit Company), Messrs. Moody 
and Emmet (engineers of the General Electric Company), 
Mr. Littell (President of the Buffalo Railway Company), the 
Mayor of Buffalo, Mr. Horatio A. Foster, and many other 
well-known electrical engineers. At twelve o’clock, with watch 
in hand, Mr. Huntley called time; and Mr. Emmet threw the 
switch, and the rotary transformers in the power house of the 
Buffalo Railway Company at once commenced to revolve, thus 
marking the accomplishment of the great engineering feat. 
The practical use of the current for the purpose of propelling 
trolley cars was not undertaken until a few days afterwards, 
and until matters got settled down to & working basis. The 
latest reports from the scene of operations indicates that some 
of the lines of the Buffalo Railway Company are now being 
operated by the Niagara power very successfully ; and I hope 
in a later letter to give more details regarding the practical 
operation of the system. 


The Hayti Cable Suit.—As.was explained in a previous 
letter, application was recently made for an injunction restrain- 
ing the Compagnie Francaise des Cábles Télégraphiques, the 
United States and Hayti Telegraph and Cable Company, and 
the United States and Hayti Cable Company from carrying 
out an alleged unlawful agreement, having for its object the 
establishment of submarine termini on the shores of the United 
States. On Saturday, November 14th, Judge Lacombe, in 
the United States Circuit Court, heard the arguments on 
the motion. Col. Robert Ingersoll, for the defendant Com- 
panies, denied that there was a contract between the French 
Cable Company and the two United States and Hayti 
Companies, and further declared that there was no conspiracy 
between the Companies. Mr. Frederic R. Coudert, on behalf 
of the defendant Companies, stated that the complaint was an 
absurdity on its face. His clients were not trying to monopo- 
lise commerce, but were simply opening a new channel of 
commerce for the benefit of the country. Mr. Elihu Root, for 
the Government, argued that a general denial of the charges 
of conspiracy was not sufficient answer. A combination, in 
which the French Company was the moving spirit, had been 
shown, and the Government had the right to prevent 
foreigners or their goods from entering the country, and 
the laying of the cable was within Government jurisdiction. 
Judge Lacombe remarked that he could see no reason for 
restraining the laying of a cable from the Coney Island shore. 
If it was a matter for the executive power to decide, that 
power would interfere if its interests were affected. He took 
.the papers under advisement, however, and will render his 
decision later. Mr. William W. Cook, the attorney for the 
United States and Hayti Telegraph and Cable Company, and 
who is also counsel for the Postal Telegraph Company and 
Mr. John W. Mackay, in speaking about the case, said toca 
reporter: Тһе Attorney-General, in jnstituting this suit, 


4 


was in error as to the facts. Не understood and alleges in the 
bill that the French Company has manufactured this cable, 
and is laying and paying for it; that only 10 miles of the 
cable is owned by the American Company, and that the 
remaining 1,500 miles of cable is owned by the French Com- 
pany ; that a contract of some kind exists between the French 
Company and the American Company, and also that by that 
contract the American Company will turn over the 10 miles of 
cable mentioned above to the French Company. Now, in every 
one of these four matters the Attorney-General is absolutely 
wrong. The French Company is not manufacturing, laying or 
paying for this cable ; the 1,500 miles of cable does not belong 
to the French Company, but to the American Company ; there 
is no contract between the American Company and the French 
Company, and everything is owned and is to be owned by 
the American Company. The fact is, and we show in our 
answering papers, that the Western Union Telegraph Com- 
pany, the Mexican Telegraph Company, and the Central and 
South American Telegraph Company have built up great 
monopolies in South America, in Central America, in Cuba 
and in Mexico, and are doing all they can to protect those 
monopolies. Our papers show that the Postal Telegraph 
Cable Company is a land-line Company. It operates about 
200,000 miles of telegraph wire, and extends into nearly 
every State of the Union, and yet it is entirely shut off from 
all business in Mexico, the West Indies and Central America, 
and can do business with South America only by way of 
Europe. It never receives a message from those countries, 
except from South America by way of Europe. So it is also 
with the Commercial Cable Company, which operates cables 
from Europe to America. The Western Union controls the 
business in Central America, Mexico and Cuba, and discrimi- 
nates against us, Then there is the French Company, also. 
It has a system of cables in Brazil and the West Indies, but 
is unable to reach them by friendly lines, and so these Com- 
panies are seeking an outlet by way of New York and Hayti. 
We are excluded from the land by reason of the Western 
Union monopolies. Consequently, we have taken to the sea. 
The Attorney-General ought to be helping us, instead of 
attacking us.“ 


Electric Motor Cars on the Brooklyn Bridge.—One of the 
several cars which have been contracted for to switch the 
trains at the Brooklyn Bridge termini was practically tested a 
few days ago in the presence of several interested gentlemen, 
including Mr. C. C. Martin (chief engineer), and other engi- 
neers. The results were highly successful, and the performance 
of the switching motors showed that the same work could be 
done in 37 seconds less time than is now accomplished by 
steam locomotives. 


November 27, 1896. 


Speed Regulation of Electric Motors.—At the meeting of 
the American Institute of Electrical Engineers, on Nov. 18th, 
Mr. H. Ward Leonard described some new features in the 
system of motor control which has been brought to the notice 
of the public on previous occasions. These features were of 
his own development. He called attention to the growing 
importance to the electrical engineer of controlling the speed 
of an electric motor from a state of rest to a state of full 
speed. The operation by means of electric motors of ele- 
vators, locomotives, printing presses, travelling cranes, turrets 
on men-of-war, pumps, ventilating fans, air compressors, 
horseless vehicles, &c., all involved the desirability of operating 
under perfect and economical control at any desired speed 
within the limits of the machine. Ohmic resistance in the 
circuit of the motor armature constituted the most commonly 
practised method of controlling speed, which resistance is 
varied according to the speed required. The ohmic resist- 
ance, however, results in a waste of energy, and isan unstable 
control of the speed. He then described the advantages 
arising from the use of a system of motor control having 
several modifications, but all of which involved the idea of 
controlling the speed by controlling the E.M.F. generated in 
the armature circuit, and without the use of any regulating 
resistances in that circuit. The new features involved in this 
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system were illustrated by Mr. Leonard by the aid of various 
diagrams showing the connections and general arrangement 
of the apparatus. 

The Action of Röntgen Rays on the Tissues.— Prof. Elihu 
Thomson, in a communication to the electrical press, calls 
attention to some observations made by himself of the action 
on the skin and tissues of the radiation from a Crookes tube. 
He notes the fact that after exposing the little finger of his 
left hand for half an hour close to the bulb, and about 1]in. 
from the bombarded platinum, no decided immediate effects 
followed ; but at the expiration of a week the finger reddened 
and became exceedingly sensitive, swollen, stiff, and, to a 
certain extent, painful. A slight blow or pressure would 
produce sharp burning pains. Seventeen days after the 
exposure the finger was still quite sore, but was on the mend. 
Two-thirds of the exposed portion was covered by a large 
blister, which became larger each day. Curiously, the skin 
over one of the joints of the adjoining finger less exposed to 
the rays became red and sore, but returned to its normal con- 
dition without blistering; while & portion of the second finger 
on the side towards the source of radiation was reddened, but 
made only slightly sore and only for a short time. Prof. 
Thomson concludes that there is evidently a point beyond 
which exposure cannot go without causing serious trouble. 
He does not think that the effect is electrostatic, as suggested. 
The evidence, so far as it goes, leads him to think that the 
effect is another indication of the chemical activity of Röntgen 
rays of like character to the effect of the high-pitch waves of 
light in causing sunburn, but penetrating more deeply into 
the tissues. He takes occasion to caution experimenters not to 
expose more than one finger, and to be satisfied with the effect 
of, say, five hours’ exposure at Gin. distance, or there may be 
cause for regret when too late. 

Model Electrical Equipment in a Hospital.—The Central 
Indiana Hospital for the Insane at Indianapolis, Ind., has 
introduced a complete system of electric ironing apparatus, 
regarding the economy of which it is claimed that a saving in 
the cost of labour alone in this department of the institution 
is more than sufficient to cover the total cost of the new 
system. In the laundry there is placed a switchboard 
equipped with knife switches for controlling the supply of 
current to 82 laundry irons. The equipment for electric sad- 
irons is unique. Tables are arranged for 12 operators, and 
the wires are brought through conduits under the concrete 
floor and distributed beneath the tables to each upright, 
through which they pass to porcelain sockets at the ends of 
bent pipes. In each socket is inserted a fusible plug, attached 
to which is a flexible cord leading to the iron, and small knife 
switches are conveniently placed near the base of each pedestal 
for the use of each operator. The current is supplied by the 
house plant, which in itself is very complete, and supplies both 
arc and incandescent lighting. 

Niagara Falls Power.—There is great activity at Niagara 
Falls at the present time, and new concerns are coming into 
being every little while to avail themselves of the cheap 
power. The Cataract Construction Company has received 
from its present tenants on its lands in Niagara Falls applica- 
tions for a total of 5,000 additional horse-power, and the 
Company has decided to place in position, as soon as possible, 
five new dynamos, in order to meet the constantly-increasing 
demand for power. The Mathieson Alkali Company, of New 
York, has awarded the contract for the construction of a large 
plant at Niagara Falls, where it will manufacture caustic soda 
by the Castner process. The buildings will cover two acres 
of ground, the main structure being 200ft. by 800ft. in size. 
The first section of the buildings is to be completed by January 


15, 1897. The Company will use 2,000 n.»., and will employ 
150 meu. It has factories at present at Baltville, Va., and in 
England. The Pittsburg Reduction Company has, within the 


past few days, opened its new and second-hand plant for the 
production of aluminium: In this plant aluminium rods and 
cables are used in place of copper for conducting the current 
from the generators in the power house down in the gorge 
some 200ft. or more to the plant on top of the bank. These 
rods are each 850ft. long and gin. in diameter, and con- 
nect the generators to the main line in the furnace or 


pot room. The main line conductors in the furnace room are 
in the form of plates, also of aluminium, and are 12in. to 16in. 
wide, and lin, thick. It is announced that the Pittsburg 
Reduction Company will establish a Canadian plant, and have 
it in operation some time next year. The site has already 
been secured on the bluff at the back of the electric power 
house of the Niagara Falls Park and River Railway. 


Electric Power in North-Western Ontario.—The Keewatin 
Power Company, Keewatin, Ontario, has developed a water 
power at the outlet of the Lake-of-the- Woods, which gives 30,000 
available horse-power. Keewatin is 120 miles east of Winnipeg, 
Manitoba, and the Company proposes to deliver in Winnipeg 
5,500 н.р. to be used there for lighting and power purposes. 
Tenders have been received from three leading electric com- 
panies. Each guarantees a pressure of 25,000 volts. The 
plant will probably be pushed forward next summer, and 
&ccording to present plans there will be seven lines, and 1,000 
H.P. units will be utilised. 


CORRESPONDENCE. 
— S 
MORE X-RAY MYTHS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sm: A fresh crop of X-ray myths has just come to hand 
in a pamphlet entitled Les Rayons Röntgen, Paris, 1897, by 
M. Charles Henry, whose observation on the hyperphos- 
phorescence of a preparation of sulphide of zinc preceded the 
researches of M. Henri Becquerel on that of the uranium salts. 

M. Henry, on page 19 of tbis pamphlet, repeats the myth 
as to the polarisation of Róntgen rays by tourmaline (relying 
on the alleged results of MM. Galitzine and Karnojitsky), and 
infers that before long the interference of the Röntgen rays 
will be discovered. On page 22 comes the assertion that the 
absorption of these rays, instead of following the ordinary 
exponential law, follows a simple law of inverse thickness, and 
gives as example that, if in any given medium half the rays 
penetrate one metre, then after two metres the amount will 
be one quarter, after three métres one-sixth, and soon. But 
no measurements are given in support of this wild assertion. 

On page 28 occurs the following passage: — M. Lafay has 
collected the electricity transported by these rays; on striking 
an electrified body they exvel the gaseous particles condensed at the 
surface or occluded ир to a certain depth. (The italics are mine.) 

On page 29, under the heading of the latest technical 
perfections, we find depicted a Sprengel pump with a 
McLeod gauge (described as a “little-known apparatus) 
and an old pear-shaped Röntgen tube of the form which was 
already obsolete eight months ago. | | 

On page 89, in discussing the action of the rays in discharging 
an electroscope, there is hazarded the strange assertion that 
the rays act relatively little in the direct line, but more in 
divergent directions. 

On page 49, after discussing the deflectibility of the cathode 
rays by the magnet, and comparing them in this respect with 
electric currents, M. Henry remarks that the Röntgen rays 
which are not deflected ** have all the characters of alternate 
currents.” On reading this, one can only exclaim, ‘ Sancta 
simplicitas!" Turning back to page 9 one is now scarcely 
surprised to read that the discovery of the singular property of 
deflection by a magnet possessed by cathode rays was made by 
Lenard. Prof. Lenard has never made any claim to this dis- 
covery. Possibly M. Henry has never read the researches of 
Crookes, published when Lenard was a schoolboy. 

The gem of the collection of myths is reached on page 51, 
where we learn how ММ. Winkelmann and Straub:l have 
established the fact that X-rays, in traversing, for example, & 
bit of fluorspar, undergo « transformation which almost centuples 
their photographic action : the wave-length of the rays in the spar 
attains O kil. 219 metres." We rub our eyes to see if there is 
not some misprint; but that emphatic “O kil." settles it. 
This hundred-fold photographic action (tell it not to Capt. 
Abney !) is due to rays whose wave-length is 239-19 yards! 


226 


THE ELECTRICIAN, DECEMBER 11, 1896. 


Finally, the last page sets forth the incomparable merit of 
Prof. Róntgen in having discovered that these rays of intense 
actinic power are produced by exposing to relatively infrequent 
electric oscillations fluorescent bodies, rarefied gases, and glass. 
As if it had not been abundantly proven that some non- 
fluorescent bodies, such as metallic platinum (and metallic 
uranium, still better), are better emitters of Róntgen rays than 
‘rarefied gases and glass," or than any known fluorescent 
substances. : 

Unhappily, these X-ray myths are repeated from mouth to 
mouth as though they were true.—Yours, &oc., 

SinvaNUS P. Тномрзом. 

West Hampstead, December 8, 1896. 


THE INTERNATIONAL SUBMARINE TELEGRAPH 
MEMORIAL. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: I trust I may not be considered intrusive if I trouble 
you again on the above subject; but Mr. Bright’s letter in 
your last issue calls, at least, for an observation or two on my 
part. Still, not in the light of a wish to have the last 
word,” which privilege I will accord to Mr. Bright instead. I 
desire, however, to suggest that that gentleman and myself— 
if he feel so inclined—transfer the field for any other passes 
in the direction already occupying us, to a quiet chat some- 
where, in order that he might bring forward whatever he 
thinks science and telegraph engineering could claim in the 
initiation of the Atlantic telegraph; and І would, as a per 
contra endeavour to show what I think are the greater claims of 
capital, as represented by a “ Pender ;" indomitable perseve- 
rance and sacrifice in promotion, by a Field;“ and the 
part played by the ships of America and England, illustrated 
by the name of Anderson.“ I make the proviso, however, 
that some one from your office shall be present with pen and 
paper, to jot down that which, in some form or other, might 
subsequently—at your discretion, Mr. Editor—appear in the 
pages of The Electrician. 

Mr. Bright’s inability to recognise the dead set that was 
made against two, if not all three of the names proposed by 
the Memorial Committee in the letters which appeared in 
The Times from October 8th to October 15th, as well as by at 
Jeast half-a-dozen technical and non-technical newspapers, is 
to me not a little remarkable; and I can only attribute it to 
the condition of one unwilling to see or hear. That Sir John 
Pender’s name was allowed to stand, by what I will call an 
** opposition,’’ in the Committee itself, was simply a necessity, 
and the natural outcome of the occasion ; but they accom- 
plished their object in changing the character of what was 
intended to be a general and national recognition, into a 
particular one, as between the late Sir John Pender and his 
numerous admirers. The object of this action with its results 
is only too transparent. Another department of the enter- 
prise lays claim to the favours—or the distinctions, rather— 
about to be dispensed, conceiving itself to be more entitled 
than those upon whom it was proposed the distinctions should 
fall. That’s the sum of the whole matter. 

Mr. Editor, I am taking Mr. Bright's letter seriatim, although 
‘that is not quite the order I should have preferred; but in the 
end I may be equally wel] understood by all who have read my 
previous letters, together with those of Mr. Bright. 

The reference I made to the unthankful ones bears 
altogether & different interpretation to that involved in the 
very incorrect quotation of my words by Mr. Bright. I may 
tell that gentleman some day that what I did say I mean, 
and what that is, and not what he evidently credits me 
with. I shall also leave that part of his letter where he refers 
to what I term the unjustness of considering (as many do) 
Mr. Field as only а capitalist, Here І am misquoted again, by 


the leaving out of the жога only; and this all leads me to 


think that Mr. Bright does not understand me aright, because 
he reads me wrongly all through. | 

Had I not been in a position, and able, in the years 
1857 and 1858, to follow and weigh carefully all that was 
done in the matter of the Atlantic telegraph, and form what 
I considere] just opinions upon it, whatever they might have 


been, I would have taken as Gospel what John Bright said at 
a banquet that was given to Mr. Field in 1868; and, if you 
will allow me, Mr. Editor, and if you have space for it, I will 
quote a few lines: He (Mr. Bright) believed that Mr., Field 
had accomplished the grandest triumph which science and the 
intellect of man had ever achieved. Nor, in honouring Mr. 
Field, should they fail to honour other men who had helped 
forward the result —including the gallant captain of that great 
ship whose precious cargo, not landed at any port but sunk in 
the ocean's solitary depths, had brought measureless blessings 
to mankind.  Preeminenee, however, was due to the dis- 
tinguished, eminent—he might even say illustrious—man 
who was their guest; for, after all that could be said of 
invention, science, and capital, it must be acknowledged that 
it required the unabated energy and perseverance of Mr. 
Cyrus Field to bring to a grand completion the mightiest 
achievement which the human intellect, in our knowledge of 
the world, had ever accomplished.” 

That extract does not want italics to indicate where the 
stress should be given ; and it goes to the bottom of my whole 
argument that the three names chosen by the Memorial Com- 
mittee were the most worthy of all. 

That опе paragraph which sounds во mysterious" to Mr. 
Charles Bright, and which he wants to know “all about,” will, 
I am afraid, still have to remain a mystery to him without he 
gets to ** read between the lines —at least, for the present. I 
have always been told that history could not be fairly written 
until, in cold blood, and long after the actors had passed away, 
their actions could be referred to and weighed according to the 
varied and various influences that were brought to bear upon 
them and their doings. In my opinion, then, the Atlantic 
telegraph offers no exception to the general rule in this respect; 
and I will hold to my paragraph with all its attendant mystery. 

Now, about the large sums I have asserted were contri- 
buted by the late Thomas Brassey towards the realisa- 
tion of the Atlantic telegraph. Mr. Bright has said that 
the contribution was £10,000 and not £60,000, but that 
that sum was accompanied by the offer of the larger 
sum, if it were needed." І did not know that there 
was any time in the history of the Atlantic telegraph, 
especially in 1857, 1858, and 1865, that such an offer would 
not have been acceptable. But here I may be mistaken; and 
although I have within the last twelve months spoken with 
one intimate of the late Thomas Brassey, who knows that at 
least one sum of £60,000 was subscribed, I will leave it pro 
tem. until I myself am able to quote from utterances of Mr, 
Field himself in confirmation of it. But let me add another 
word about Brassey contributions. The Great Eastern," 
ог Leviathan, as it was then called, was indicated, even 
before the vessel was fitted up inside, or had her engines put 
into her, by The Times, July, 1858, as the vessel par excellence 
to lay the Atlantic cable, recammending its purchase or 
hire. Yet nearly seven years elapsed before this was done. 
Just at that time, too, the French Government bethought 
itself of the great ship—for use in some way or other—and 
would have purchased it, but they were—fortunately for us— 
just too late, or our chances of ever laying the 1865 or 1866 
cables would have been spoiled. So far was the name of 
Brassey associated with this little matter, not only here but 
in France, and perhaps all over the world too, that an agent 
from the French Government came direct to No. 4, Great 
George-street, Westminster, in order to make an offer for its 
purchase, when Mr. Thomas Brassey referred him to his son 
Thomas Brassey, jun. (Lord Brassey), as the party with whom 
to treat. Doubtless. there exist original documents" also 
with reference to the purchase of the ship; but there may 
remain no record of the above fact as I have related it, but 
which is 8 fact nevertheless. 

I must confess that I should have a little difficulty, or, 
rather, I should hesitate to tell Mr. Bright, through the 
columns of The Electrician, the “© precise object of my 
writing on this subject just at this time; and I may say that 
although pretty deeply immersed in the consideration of 
telegraph matters, on my own account, in the years 1857 and 
1858, and quite as capable as any other man at that time to 
follow events and form opinions upon them, I should not 
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have thought even of whispering a word in connection with 
the Atlantic telegraph, let alone have allowed it to have 
appeared in print, had not I been roused by what I considered 
the existence of a selfish opposition“ to the proposed 
„International Submarine Telegraph Memorial," to the repre- 
sentatives of capital, energetic promotion, and the assistance 
rendered by ships, in the persons of the nominees of the 
Committee having the matter in hand. But, Mr. Editor, I 
was an employé of the late Mr. Thomas Brassey in 1865 and 
1866, and in the course of years’ service I got to look upon 
that man as I did on no other—he was a hero, and something 
more in my estimation (and that from what I knew of him 
personally, too), and knowing what he and his had done for 
the Atlantic telegraph; and that, not because he and they 
had money, and to spare, and used it lavishly only as some 
late writers have asserted—to serve sordid ends —but as they 
loved the cause; and I could not remain silent under such 
provocation. Hence my writing as I have, and I hope Mr. 
Bright will be satisfied with this explanation. Apologising 
for the length of my letter, — Yours, &c., J. W. WILKINS, 


LEGAL INTELLIGENCE. 


Alwyn v. Harper. 


In this case, which came before the Registrar at the City of London 
Court on Tuesday, the plaintiff claimed the sum of £5. 5s. for electrical 
engineering work done for the defendant. The plaintiff's case was that an 
estimate was given by him to the defendant for certain electric light 
fittings. While the work was proceeding, the defendant desired to have 
some alterations made ; but the plaintiff refused to carry out those altera- 
tions unless defendant paid the extra cost. Defendant would not pay, 
and would not allow the work to be finished, so that the claim was now 
made for the work done. Defendant denied that he stopped the plain- 
tiffs men from carrying out the work. He simply pointed out that an 
electric lamp was being placed in a different position to that arranged when 
the estimate was given. He required the work to be completed according 
to the estimate. The plaintiff had not finished the work, and another firm 
had been employed to finish it: and he now counterclaimed for the price 
he had had to pay. The Registrar said he was of opinion that what the 
defendant required to be done was something outside the estimate ; and 
he entered judgment for the plaintiff for the amount claimed, and also on 
the counterclaim. | 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catal 
Price Lists, and similar matter should be sent early in the ] 


SPECIAL NOTICE-—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and circulars and 
full information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 5s., postage 9d.; abroad, 6s. 6d. post free. After publi- 
cation, 7s. 6d., by post 83. 3d., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. 

The ў mg New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and $, Salisbury-court, Flect- 
street, London :— 

* MorIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 12s. 6d. 
post free; abroad. 138. 6d. 

„THE ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

‘SUBMARINE CABLE-LAYING AND REPAIRING."—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 12s. 6d. Now ready. 

LABORATORY Nores AND Forms.—With the above title, we have ready 
a set of 40 Elemen oe 3 i = n oe 

classes. ese have been pre y Dr. J. A. Fleming 
and will be found of great service to озон; Demonstrators, and 
Students, The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained petos 58. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price Ia. each, A full 
prospectus sent post free. | 


“* ЁЕгкотвто Motive PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 108. 6d. 
post free (abroad tis). 

“Овом ARMATURES AND COMMUTATORS.”—By Mr. F. Marten Weymouth. 
в also ready; price 78 6d. (abroad 8s.). Prospectus on application. 

“ ELzorRIO Lamps AND EnzoTRIO LioHTING," by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book is handsomely boun 
and full of original illustrations, designs, initials, &o. Price 75. 6d., post 
free. Prospectus post free. 

“t ELECTRICAL ENGINEERING FORMULA,"s pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready 5 price 7s. 6d., by t 7s. 9d. 
(abroad 8s.). A large paper edition with wide margins can be supplied, 
price 12s. 6d., ree 13s. (abroad 138. 6d.). Prospectus on application. 

* ARMATURE WINDINGS OF ELkcrRIO МАСНІМЕЗ.”—Ву H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

.. TRE Work or HERTz."—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

* THE Авт OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

„Tux INCANDESCENT LAMP AND ITS MANUFACTUBE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 88.). 
Prospectus on application. 

** ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

* PnRAOTICAL Nores FoR ELECTRICAL Stupents.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 


“Тнк STEAM ENGINE INDICATOR AND INDICATOR Dracrams.”— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


ScHEMES Invitep.—The Urban District Council of Colwyn Bay 
and Colwyn invite plans, particulars, and estimates for an electric 
lighting scheme for their district, and offer premiums of £30 and 
£20 for the two best schemes. Competitors must also take into 
consideration the advisability of combining refuse destructor works 
with electric lighting. Further information can be obtained on 
personal application to the Council’s Surveyor, Mr. Wm. Jones, 
A.M.I.C.E., and all schemes must be sent in to the Clerk to the 
Council (Mr. James Porter, solicitor), Municipal Buildings, Colwyn 
Bay, by Jan. 12. Our advertisement columns contain some addi- 
tional particulars. 

TENpERS INVITED.— The Baths Committee of the Vestry of 
Camberwell, London, invite tenders for the renewal, &c., of 45 
accumulators used in connection with the electric lighting of the 
baths and wash-houses in Church-street, Camberwell. Tenders 
have to be in by four o'clock of Monday, the 14th inst. Mr. 
C. William Tagg, Vestry Hall, Camberwell, is Vestry Clerk. 
Some further particulars are given in our advertisement columns ; 
and specifications, &c., can be had of Mr. O. S. Brown, Surveyor 
to the Vestry, at the Vestry Hall. 

The Town Council of Harrogate invite tenders for 
wiring the Municipal Offices, Victoria Baths, Market Hall, and 
Public Library, and also for supplying the necessary electrical 
fittings. Specifications, &c., can be obtained at the office of the 
Electrical Engineer (Mr. Geo. Wilkinson, M.I. E. E), Montpellier- 
gardeus, Harrogate. Tenders must be sent in to the Town Clerk 
by Jan. 1. Ouradvertisement columns contain further particulars. 
— The Visiting Committee of the West Riding Asylum, 
Wakefield, invite tenders for the maintenance and renewal of the 
electrical recording station signals, bells and telephone. Tenders 
to County Surveyor, Wakefield, by 14th inst. 

The Islington (London) Vestry require tenders for the 
supply of engineers' tools, &c., for the Electricity Department. 
Tenders by noon, 16th iust., to the Vestry Clerk. 

Tenders are invited for the lighting of Cosham (Hanta) 
during 1897. Particulars from Mr. J. R. Cooper, to whom tenders 
should be sent by the 16th inst. 

————— The Netherlands Ministry of Waterways, Commerce, 
and Industry invite tenders for the supply of iron, zinc, and copper 

oods for the telegraph service. Tenders to the Ministry, The 
ague, Holland, by the 18th inst. 
— The authorities of the Asile d'Aliénés at Saint Yvon 
(Seine Inférieure), Frauce, invite tenders for an electric lighting 
installation. Tenders by January 31st. | 

TENDERS ACCEPTED.—The South Shields Town Council have 
accepted the tender of Messrs. S. Z. de Ferranti (Limited) for the 
supply of a steam alternator, trausformers and rectifier, and for ex- 
tensions to the switchboard at about £6,000. 

— — The Hastings Town Council have accepted the tender 
of Messrs. Babcock and Wilcox (Limited), for the supply of boilers in 
connection with their electric lighting undertaking at £854. Orders 
for generating machinery have been placed with Messrs. Crompton 
and Co., at £2,231, 
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| TENDERS ACCEPTED.—The following tenders have been accepted 
by the Corporation of the Borough of West Ham for the supply of 
four steam alternators and exciters, surface condenser and pumps, 


station switchboard, &c., high and low-tension mains, &c. No less 
than 97 tenders were received: 
Section A.—Messra. S. Z. de Ferranti, steam 
alternators ............... eene enn £9,600 0 
Section B.—Messrs. W. Н. Allen, Son and Co., 
surface condenser and pumps ..... ... 650 0 
Section C.—Meaars. S. Z. de Ferranti, station switch- 
le v e ( 655 0 
Section D. —Prescot Company, high and low- 
tension maus . 8,094 11 


Section E.—Brush Company, transformer sub- 
stations and transformers 
Section F. — General Electric Company, instruments 
Section G.—Messrs. Drake and Gorham, arc lamps, 
posts, transformers, &c. 
Section H.—Messrs. Taylor and Hubbard, crane ... 


— The Town Council of Bradford have accepted the 
tender of Messrs. Rosling and Appleby for the supply of 18 con- 
tinuous-current electric motors to the Electricity Department for 
hiring purposes. 

TENDERS REcEIVED. —The Shoreditch Vestry have received five 
tenders for the supply of electrical fittings for the Town Hall. The 
tenders have been referred to the Town Hall Committee for con- 
sideration and report. 

SALE BY AucTION.—Messrs. Wheatley Kirk, Price and Goulty 
notify the sale by public auction at an early date of the contents of 
the marine department of Messrs. Black, Hawthorn and Co. 
(Limited) (iu liquidation), of Gateshead-on-Tyne. Some further 
particulars are given in our advertisement columns. 


METERS ков SALE. — From our advertisement columns it will be 
seen that the Bradford Corporation have 117 Aron, 86 Frager, 24 
Edison, and 21 Oulton-Edmondson 5 meters for sale. 
Further details can be obtained from the Borough Е 'есігіса] 
Engineer (Mr. Alfred H. Gibbings), Town Hall, Bradford. 


APPOINTMENTS.—Mr. Alfred T. Cummins has been appointed 
assistant engineer at the Leyton electricity supply works. Mr. 
Leigh Robinson has also been, re-engaged as clerk of the works 
during the execution of the additional work at the station. 


APPOINTMENTS VACANT.—The Central Extension Buildings Com- 
mittee of the Oldham Equitable Co-operative Society (Limited) 
require the services of a competent electrical engineer, to prepare 
plans, &c., for a lighting and power plant, and to supervise its 
erection. Some particulars are given in our advertisement columns, 
and all further information may be obtained from Mr. Thomas 
Taylor, architect, 27, Queen-street, Oldham. 


The Crown Agents for the Colonies are prepared to 
receive applications for the posts of electrical engineer and assistant 
electrical engineer in connection with the erection and working of 
an electric light plant about to be established in Lagos, on the West 
Coast of Africa. Salary of the electrical engineer, £50 per month, 
assistant engineer, £300 a year. Applications to the Crown 
Agents for the Colonies, Downing-street, London, S. W., by Dec. 14. 


In connection with the same installation the Crown 
Agents require the services of an engine driver and fitter. Salary 
£250 per annum. Applications by Dec. 14. 

——— The Electric Light Department of the County Borough 
of Salford require a good cable jointer, with experience in india- 
rubber high-tension cables and house service connections. Salary 
£2. 103. per week. Applications have to bs in by 5 p.m. of Thurs- 
day, the 17th inst. See advertisement. 

—— —— An assistant electrician is required for a central station, 
who has had supervision of high-pressure alternate-current systems. 
See advertisement. 

The Electric Committee of the City of Belfast require a 
temporary draughtsman, with experience in central-station work. 
Some particulars are given elsewhere, and applications have to be 
in by Thursday, the 17th inst., to Mr. Victor A. ‘H. McCowen, 
City Electrical Engineer, Central Station, Chapel-lane, Belfast. 


Vacancy.—From our advertisement columns it will be seen 
that the Electric Committee of the Belfast Corporation are prepared 
totake an improver at their electricity works.  Particulars, &c., 
from the city electrical engineer (Mr. Victor A. H. McCowen), to 
whom applications should be sent by the 18th inst. 

PERsoNAL.—Mr. T. J. Lloyd has been appointed Secretary of 
the Indiarubber, Gutta-percha and Telegraph Works Company 
(Limited), in succession to the late Mr. W. J. Tyler. 

——— The Directors of the Spanish National Submarine 
Telegraph Company have appointed Mr. W. F. O'Brien Secretary of 
the Company, vice Mr. W. J. Tyler, deceased. 

— — Mr. E. Priddle, late of Messrs. Newington, Priddle 
and Co., has joined the Davy Electrical Construction Company 
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(Limited) of Horsell-road. Highbury, London, 
manager. 

Business NOTICES.—Messrs. Н. Binko and Co. (Ridsdale and Co.) 
notify that increased demands upon their stock have necessitated 
taking additional premises at 120, Minories, London, E., where all 
machinery will be exclusively worked by electric motora. 

— — Messrs. Julius Sax and Co. (Limited) write that the 
wholesale department of their business has been removed to more 
extensive premises, known as Foresters’ Hall, Clerkenwell, E.C., 
where all inquiries and communications regarding this department 
should in future be addressed. 

The address given last week for Mr. З. Bousfield 
Tatham's new offices and showroom should have been 26, not 36, 
Thurloe-place, South Kensington. 

DISSOLUTION OF PaARTNERSHIP.—Messrs. John Ranald Macdonald 
and William Thomas Golledge, hitherto carrying on business as 
electrical and mechanical engineers, under the style of Macdonald 
and Golledge, at St. Aldate-street, and formerly at 39, Eastgate- 
street, Gloucester, have dissolved partnership. Debts by Mr. J. 
R. Macdonald, who continues. 

LiquipaTions.—The proprietors of the Stirling Boiler Manufac- 
turing Company (Limited), having decided to dispose of their under- 
taking to Redpath, Brown and Co. (Limited), have resolved to 
wind up the Company voluntarily. Messrs. E. M. Carter and 
"i E. Martineau, C.A., Birmingham, have been appointed liqui- 

ators. 


N., a3 works 


——— The statutory meetings of creditors and contributories 
in Inrig and Chester (Limited) were held on Tuesday at the Bank- 
ruptcy Court, Carey-street, W.C. ; Mr. A. S. Cully, Assistant 
Official Receiver, presiding. The Chairman said that the Company, 
which was registered in February last, was formed to acquire the 
business of an electrical and general engineer carried on by Mr. A. 
G. Inrig at 44 and 46, White Post-lane, Victoria-park, under the 
style of the Globe Electrical Company. It appeared that Inrig 
desired to take in a partner, and unless the liability was limited 
the gentleman with whom he was negotiating (Chester) would not 
join him, but ultimately the Company was formed. The nominal 
capital was £2,000, in £1 shares, the purchase price being £500 in 
fully paid shares. 1,105 shares had been allotted, of which 600 
were applied for by Mr. Chester or his relatives, but the money 
was only paid by instalments. Further capital being required, 
money was borrowed, and a charge over the whole of the assets was 
given to secure the repayment of about £400. At the date of the 
winding-up order there were three claims to the property—viz., 
the mortgagee, a judgment creditor, and the landlord. The account 
books were not kept in a satisfactory manner, and one or two psy- 
ments made by the Company would require careful investigation. 
The liabilities were estimated at £1,587, assets £115, and an offer 
to purchase the latter for £105 had been made. Chester had left 
the country, and any liability he might have incurred could only 
be enforced with difficulty. The matter was left in the hands of 
the Official Receiver. 

Creditors in the failure of Poole and White (Limited) 
will be pleased to learn that iu the statement to Sept. 14, 1896, 
recently issued by Mr. E. Wilding, liquidator, there is a credit 
balance of £36. 178. 4d. still unabsorbed by liquidation charges. 

BANKRUPTCIESs.—Mr. Т. H. Winder, Official Receiver, Bolton, 
has been appointed trustee in the bankruptcy of John Banks, elec- 
trical and general engineer, 690, Bolton-road, Great Lever, near 
Bolton, Lancs. 

Mr. R. J. Ward, 2, Clement's-inn, London, W.C., has 
been appointed trustee in the failure of Edmund W. Mayner and 
Frederick J. Handford, electrical and sanitary engineers, trading as 
Mayner, Handford and Co., at 42 and 44, James-street, West- 
minster, S. W., and Brighton Works, Redhill. 

Exports OF ELECTRICAL APPARATUS AND MATERIAL.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) from Dec. 2nd 
to Deo. 8th, with the ports of destination :— 

Argentina —Buenos Ayres, £157; Rosario, £52. Australasia— Adelaide, 
£61; Albany, £705 ; Brisbane, £60 (telephones) ; Lyttelton, £140; Mel- 
bourne, £1,187 (including £756 telegraph material); Sydney, £763 (includ. 
ing £345 telegraph material) Belgium —Antwerp, £3353 (fuzes) ; Brussels, 
£22. Brazil—Rio de Janeiro, £17. Canada —Halifax (N. S.), £5. Ceylon 
Colombo, £55. China —Shangbai, £527 (including £27 telephone stores). 
Denmark—Copenhagen £67 (telegraph material). Egypt—Alexandria, 
£364 (including £205 telegraph apparatus, and £159 telephone stores). 
France—Boulogne, £6; La Treport, £11. Germany Dusseldorf, £30 
(telegraph material) Hollund — Amsterdam, £612 (including £492 tele- 
graph material); Rotterdam, £14.  India—Bombay, £120 (including 
£116 telegraph material); Calcutta, £541 (including £78 telegraph 
material); Madras, £7. Japan—Nagasaki, £1,580 (telegraph material) ; 
Yokohama, £17. Avlindini, £350 (telegraph material) Madeira, £1,290 
(including £120 telegraph material). North Atlantic, £2,090 (telegraph 
cable). Russi - Revo £278 (telegraph material); St. Petersburg, £58 
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South Africa Cape Town, £4,495 (including £3,482 telegraph material); 
Delagoa Bay, £69 ; Durban, £946 ; East London, £4,508 (including £3,864 
telegraph material); Port Elizabeth, £1,130 (including £1,056 (telegraph 
material). Spain—Barcelona, £100. Straits Settlements—Singapore, £81 
(includiog £65 telephone stores). Srweden—Gothenburg, £394 (including 
£214 telegraph wires) ; Stockholm, £92 (telegraph material) West Indies 
—Trinidad, £11. Total, £23,295. 

Fuoreiqn- Manufactured Electrical Appiralus and Material. — 
Foreign-mado goods have been exported as follows :— 

Wellington, N.Z., £24 (telephone material). 


B. A. Screw THREADS. —Messrs. Lehmann Bros., of 38, Hamp- 
shire-street, London, N.W., the original makers of B A screw 
threads, are now supplying half-nut gauges, as recommended by the 
Committee of the British Association in their last report. 


“Е. C." LaAMPs.—A neatly-printed publication is issued by the 
Electrical Company, and described as a glimpse into the E. C." 
incandescent lamp factory. The brochure is written in a popular 
style, and takes the reader, from the initial stage of the giass- 
blower step by step through the various operations of lamp making 
to the packing of the lamps for post or shipment. It is stated that 
more than 500 persons (the female element naturally predomi- 
natiog) are employed at these works, which are capable of turning 
out more than 30,000 lamps perday. Theillustrations are effective. 

Motor CAR SPEED IN DICATORS.— With the advent of the motor 
саг and motor cycle we shall doubtless have to record the intro- 
duction of à number of instruments for speed indicating and other 
uses. Ear in the field with this description of instrument are 
Messrs. S. Smith and Son, of 9, Strand, London, who have registered 
а chronographic cycle and motor car speed indicator, from the face 
of which the speed the rider is travelling can be seen at a glance 
without interfering with the record of the total duration. Arrange- 
ments have been made to meet the various gears to which cycling 
michines are now made, ranging from 401п. to 136in. gearing. 
Where the iudicator is for the rider's own use, it is attached to the 
handle bar by means of a special carrier. The readings are 
extremely simple, and the instrument can be adjusted for or by any 
rider toany machine. An additional advantage is that the indicating 
device can be added to existing chronographs. | 

Licnt AND Power CATALOGUB.— Messrs. Mavor and Coulson, of 


Glasgow, send us a copy of their new catalogue, illustrating plant. 


and apparatus made by the firm for all classes of light and power 
work. The particulars given of the various machines described 
are c'early printed and simply arranged for easy reference. Amongst 
the illustrations is one of the ‘‘ Blyth” windmill, erected by the firm 
at Montrose Ásylum. 

TELEGRAPH WIRE Exronrs.— The value of the télegraph wire 
and apparatus exported during the month of November amounted 
to £48,371, compared with £162,004 in the previous month, £70,459 
in November, 1895, and £49,438 in November, 1894. The value 
of the exports for the 11 months ended November 30th amounted 
to £748,276, against £493,665 in the corresponding period last 
year, and £748,276 in 1894. 

ErEcTRIC WELDIXG.— The Electric Welding Company (Limited) 
showed an interesting and varied assortment of samples of welding 
work executed by the Thomson system, at the conversazione recently 
given by the Institute of Marine Engineers, at Stratford. Some 
apparatns was also shown, including a new type of automatic welder 
for iron, copper and other metals, and a set of electrically-welded 
fittings for cycle work, comprising head lugs, main bracket lugs, rear 
forks and pedals. 

RaviockarHy ÁPPARATUS.—The Electrical Company have just 
issued a catalogue of X-ray apparatus, in which will be found illus- 
trated the special manufactures of this firm, including Crookes’ 
tubes, fluorescent screens, and a Tesla transformer. 

Tae Fire AT ST. GEOoRGE's, HANOVER-SQUARE.—The fire which 
broke out in the tower of this church on the night of Nov. 18 
was not extinguished before it had reached a portion of the organ. 
As it has been found that the water used to quench the flames had 
the effect of ruining the instrument, the rector and churchwardens 
have ordered a new Hope-Jones electric organ at a cost of £1,816, 
to be built on the same principle as the one just destroyed. The 
Electric Organ Company state that, as a matter of fact, experts 
have been unable to trace the origin of the fire.” 

TELE HONE TRUNK LIxES.— On Saturday, the 19th inst., at 4 p.m , 
the Post Office Department takes over from the National Company 
46-town trunk lines. At all these places the post-offices will be 
connected with the Company’s exchanges. 


ABERDARE.—A scheme is being formulated for the electric light- 
ing of this district. 

ABERDEEN. —At the last sitting of the Watching and Lighting 
Committee the advisability of asking for powers to deal with the 
extension of the electric light throughout the city was discussed. 
lt was stated that the lamps in Union-street, Bridge-street, &c., 
had been erected for experimental purposes, and that the time 


‘had now come when the whole question of street lighting by 


electricity should be considered. Eventually it was decided to ask 
the Council for powers. 

ALLEGED FRAUD.—The man Fynn, described as an electrician, of 
Commercial-road, London, E., was again brought up at Thames 
Police Court on Saturday, charged with obtaining money by false 
pretences. Evidence was given to show that absolutely no elec- 
trical engineering business was being done ; that the chief work of 
the six apprentices was the digging of a garden, cleaning windows, 
chopping wood, filing the same piece of iron over and over again, 
and sweeping out the shop. The case was again adjourned. 


AsvLuM LiaHrTING.— The Governors of the Richmond Lunatic 
Asylum (Richmond, Dublin) are dissatisfied with their existing gas 
lighting arrangements, and recently made application to the Dublin 
Gas Company to make reductions in the charges. The (as Com- 
pany are obdurate, and at the last meeting of the Governors it was 
asserted that by introducing electric light a saving of £300 a year 
would be effected ; but as new buildings are about to be erected it 
was decided not to put down electric light plant at present, but to 
light the new buildings by electricity when completed. Another 
appeal to the Gas Company is to be made. 


Betrast.—The Belfast Street Tramways Company have refused 
the offer of the City Council to sanction the introduction of electric 
traction on condition that the Company agreed to pay 6 per cent. 
of the gross receipts for tho unexpired term of their lease. The 
Company are willing to pay this percentage provided the Corpora- 
tion grant an extension of the lease ; but the Corporation have 
decided not to grant this demand.——The E'ectric Committee have 
instructed the electrical engineer to prepare draft plans of the pro- 
posed new electricity supply station. 


BLACKBURN.—At the monthly meeting of the Town Council last 
Friday, the Town Clerk reported that the Gas Committee had had 
an interview with the Directors of the Tramway Company upon tl с 
subject of the supply of electricity by the Corporation for traction 
purposes, and that the Company had declined to accept the terms 
offered by the Committee. Amended terms had, however, been ten- 
tatively arranged with the Company, particulars of which were then 
submitted. After discussion, the further consideration of the 
matter was postponed, and a sub-committee was appointed to visit a 
few towns where electric tramways on the overhead system have 
been recently constructed, in order to obtain further information 
upon the subject. 

Boston.—A special meeting of the Town Council, sitting as the 
Harbour Trust, was held on Monday to consider the report of Mr. 
Adrian Collins on the advisability of introducing the electric light 
at the Boston docks. The report estimated that an installation to 
fulfil the Board's requirements would involve an expenditure of 
£1,294. 4s., and the annual working cost would amount to about 
£150. The Dock Management Committee, who had considered 
Mr. Collins' report, recommended that the scheme be carried out, 
and after some discussion the Committee's decision was endorsed. 


BuApDprORD.— The. Corporation have just opened an extensive 
show room for electrical apparatus and accessories at 204, Swan- 
arcade. The room was formally opened by the Mayor of Bradford 
(Mr. T. Speight), who is also Chairman of the Gas:and Electricity 
Committee to the Corporation. On a small scale experiments with 
motive power up to 2 H.P. are carried on, and full particulars as to 
the hiring or purchasing of electrical appliances are to be given. 
Motors from 4 to 1 n.r. are on show, as well as fans, heating and 
cooking apparatus, &c. 

Bray.—Plans and specifications of the tramways proposed to be 
constructed in this town by the Bray Pier and Tramways Syndicate 
have been submitted to the Town Commissioners, who have already 
sanctioned the scheme, subject to the sum of £5,000 being deposited 


as guarantee. 


BnicHTON.— Much sympathy is expressed in this town for Mrg 
Magnus Volk in his repeated reverses, and the sympathy is taking 
the substantial form of a subscription, which has been opened by 
the representative daily journal of the district. Many leading 
Brightonians have subscribed to the fund, and have accompanied 
their donations with expressions of personal regard for Mr. Volk. 


BRisTOL.—The Bristol Tramways Company have already notified 
the City Council of the withdrawal of their proposals relative to 
the extension of the tramways within the city, and also those 
extensions outside the bórough which are dependent upon the 
action of the Corporation, viz., the extensions to Knowle, Brisling- 
ton, and Horfield barracks. The Staple Hill extension, which is 
entirely outside the borough, will be proceeded with. 

BuiLpDiNa Works Licutinc.—Messrs. J. and C. Hay have intro- 
duced the electric light at their stone-cutting sheds at the north 
and south sides of the new Post Office works, Dundee. In the 
winter season the want of a good illuminant greatly interferes with 
outdoor work generally, but more particularly with building work, 
and for some time past Messrs. Hay have been experiencing some 
inconvenience in this respect. Messrs. James Maxwell and Sons 
were, therefore, instructed to put dewn an electric lighting plant at 
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the sheds. At the north side two powerful arc lamps have been 
erected, and these illuminate the sheds from end to end, so that 
workmen will be able to continue operations early morning and 
evening without interruption. Eight arc lamps, hung from the roof 
of the shed, illuminate the south side in an effective manner. 


CarpiFF.— Mr. 1. B. Atkinson has recently compiled a pamphlet 
dealing with the subject of electric tramways as a means of rapid 
transit in and near towns. The pamphlet is issued in connection with 
the proposed Cardiff-Penarth electric tramway. Discussing the like- 
lihood of the motor car entering into serious competition with 
electrically-driven cars, Mr. Atkinson is of opinion that unless the 
former advance many stages beyond the sent condition, ‘‘ it 
may be safely said that it will not be applicable for general pas- 
senger traffic except on roads which are practically level," and 
that the bus of the future seems likely to be, as at present, worked 
by horses. A table is given, showing the tramway mileage in 
the United States under electric, horse, cable and steam systems, 
from which it is shown that no less than 72 per cent. of a total 
mileage of 12,527 miles of line, completed to 1894, were driven 
electrically ; and Mr. Atkinson's statistics show that a similar 
heavy percentage is gradually obtaining on Continental lines. The 
рашы will serve a useful purpose in stating the case for 
electric traction in such a manner as to be understanded of the 
local councillor. At a meeting of the Parliamentary and ‘Tramways 
Committee of the Town Council on Friday last it was decided to 
recommend the proposed applications for Provisional Orders by the 
Cardiff Tramways Оперу and the Penarth Tramways Syndicate. 


CARLISLE.—In view of the fact that it is proposed to construct a 
system of electric tramways in this town, the Council have decided 
to take steps to carry out the terms of their Provisional Order ; 
and the Gas Committee have been authorised to engage a consult- 
ing engineer to prepare a report upon the question of erecting 
electricity supply works. An effort will be made to arrange terms 
for supplying the Carlisle Tramways Company with current. 


CHAMBER OF COMMERCE Exatnits.—Continuing the policy of the 
London Chamber of Commerce, several provincial bodies are adopt- 
ing the plan of exhibiting samples of manufactures from the colonies 
and other countries, with the object of furnishing information to mer- 
chants and manufacturers as to the sources of competition with 
British trade, and the character of the foreign goods consumed to 
which preference is given over British manufactures. An exhibition 
of West Indies, Victoria, Lagos, and other samples is now on show 
at the Manchester Chamber of Commerce. 


CHELTENHAM.—The draft agreement with Mr. Nevins, the pro- 
moter of the proposed light railway between Cheltenham and 
Winchcombe, was considered at the meeting of the Town Council 
on Monday. Оа the motion of Alderman Drew it was decided to 
oppose the scheme unless the promoter consented to so modify 
section 21 of the Provisional Order that no power but electricity 
could be employed without the sanction of the Council, and that 
clauses be inserted in the Order providing that goods traffic should 
be carried by night only. It was further decided to insist upon 
the reduction of the gauge to 3ft. 6in., and the abandonment of the 
route between the Midland and Great Western railway stations. It 
is stated that, as a result of the Council's attitude, Mr. Nevins does 
not intend to proceed further with his scheme. 


^. Cuester.—The electric light works will be formally opened on 
the 17th inst. by the Mayor, Mr. C. Roberts. 


DARWEN.—At Monday's meeting of the Town Council an attempt 
was made to postpone applying for a Provisional Order till next 
year; but, after discussion, it was resolved by 13 votes to 4 to 
proceed with the present application. 


DrNGWALL.—A special meeting of the Town Council was held on 

iday last, to consider a proposal to establish electricity supply 
works. Mr. R. F. Yorke, electrical engineer, of Glasgow, tan dd 
and explained that a company was to be formed for lighting Strath- 
peffer ; and as a feeling existed in Dingwall in favour of the intro- 
duction of the electric light, he suggested that both schemes should 
be carried out at once. Arrangements had been made to employ 
water-power, and if both places were lighted from the same works 
there would be à great saving in capital expenditure and working 
expenses. The Company would be prepared to illuminate the 
Streets for 21 years at the price now paid for gas, but the Council 
would get the benefit of a vastly improved light. In the course of 
the discussion which followed nearly all the members of the Council 
expressed themselves strongly in favour of the introduction of the 
electric light, and it was resolved to ask the promoters to submit 
their proposals in writing. 

DovEer.—The report on the electric tramway question, referred 
to in our last issue, has been further considered by the Town 
Council. After discussion it was decided to endorse the Tramway 
Committee’s recommendations and to appoint a sub-committee for 
the purpose of making arrangements with the Dover Electricity 
Company for supplying energy. 


.of a system of regimental telegraphs. 


Dosimor.—The rate of insurance on the electricity supply works 
has been increased to 10s. 6d, per cent. on the mains;and 12s. per 
cent. on the buildings. At the last meeting of the Corporation the 
Electric Light Committee recommended that application be made 
for & loan of £50,000, for electric light extension purposes. In 
view, however, of the fact that the Local Government Board 
Inspector had expressed the opinion that the borrowing powers of 
the Corporation had been exhausted except as to £40,000, it was 
decided to refer the whole question to a Committee of the entire 
Council. In the course of the о debate Alderman Meade 
said that having rogard to the legal liability of the Corporation to 
supply electric ourrent, it was absolutely necessary te spend at 
least £100,000 in order to be іп a position to supply all the demands 
for current for private lighting. The capacity of their present 
station was exhausted, and there were а number of customers on 
their books waiting to be oonnected. "The report and resolution 
were adopted. 


DuNDALK.—The Tourist Development Syndicate, who are seeking 
powers to construct an electric tramway between Dundalk and 
Blackrock, have submitted plans and specifications to the Dundalk 
Town Commissioners. 


EALIxG.— The Electric Lighting Committee of the District 
Council have instructed their electrical engineer (Mr. J. D. Knight) 
to prepare a report upon the advisability of introducing penny-in- 
the-slot meters in connection with the electrical supply undertaking. 


ELEVATED ELECTRIC RAILWAV.— It is stated that a project is on 
foot in Copenhagen to erect an aerial electric railway from the centre 
of thecity to the district of Charlottenbund to the north. Thelineisto 
be constructed at an altitude of from 15ft. to 16ft., and the cars are 
to ара a high maximum speed. The length of the route is about 
five miles. 


FIELD TeLeararHy.—At Devonport, on Tuesday, Lieut.-Col. 
C. F. C. Beresford, commanding Royal Engineers, delivered an in- 
teresting leoture on ‘‘ Field Telegra hy.” Col. Beresford pointed 
out that this important branch of telegraphic work had during the 
past few years been brought to such perfection that it was capable of 
doing even more than was asked of it. He recommended the 
extension of the system for advanced and outpost duty by means 
He alluded to the fact that 
doom was the first country to use the telegraph in war— 
at Balaclava and in the Indian Mutiny. During the American 
Civil War the telegraph was used with much success. He 
pointed out that the British Telegraph Corps was established 
in 1869-70, and was a purely British departure, and that the 
British system was at the present time, in his view, by far the 
most advanced. He referred to the peculiar fact (and one which 
has been noticed by most of those who have connection with tele- 
graphy) that the Continental operator lacked the art of easy and 
accurate reading of the messages, this faculty seeming to be almost 
wholly centred in the Anglo-Saxon race. Col. Beresford ex- 
plained what in his view were some of the advantages of the tele- 
graph over the telephone for field operations, but admitted that 
the telephone was found very useful for inter-communica- 
tion in the camp, and its success in this connection was 
proved in the 1891 manœuvres. Little or no effort had been 
made to employ the telegraph for tactical purposes, its use 
having been so far confined to maintaining lines of communication 
with the base of operations. The development of telegraphs for 
use in military operations should certainly be in the direction of 
"tactics on the battlefield. All European armies were experi- 
menting with outpost telegraphs both for cavalry and infantry ; but 
the inferiority of their instruments and operators seemed to be a 
great barrier to success. It was here that the British service would 
prove superior to that of its Continental rivals. 


GERMAN ComPETITION.—In the course of an interesting after- 
dinner speech at the Walsall and District Chamber of Commerce, 
Sir Courtenay Boyle, K.C.B., referred to the careful study 
which the Germans are making of the science and industry of 
electricity, and to the valuable service which the technical schools 
of the Fatherland are rendering towards this object. The Germans 
were trying to keep in front of us in this comparatively new field 
of knowledge, and also in the commercial brand of electrical work. 
He believed the manufacturers of this country had nothing to fear 
from competition so long as unity was observed amongst the com- 
mercial institutions of the country, the Government departments 
dealing with trade, the leading local authorities, and those in whose 
hands technical education was entrusted. 


GREAT GrimsBy.—The Town Council have appointed a sub- 
committee to consider and report upon the proposal to construct 
an electric light railway from Saltfleetby to Grimsby, and also the 
proposed application of the Grimsby Street Tramways Company 
for power to employ electricity as a motive power. 

HaMrsTEAD (Lonpon).—At the last meeting of the Vestry the 
minutes of the Lighting Committee stated that the engineer (Mr. 
G. H. Cottam) had prepared a report upon the progress of the 
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electric lighting undertaking and the necessity of providing addi- 
tional plant at the electricity supply station in order to provide for 
the anticipated demand for current in the winter of 1897. The 
Committee endorsed the recommendation of Mr. Cottam, and 
advised that further plant, including a 300-kilowatt alternator, be 
obtained at a cost of £4,500. The proposal was unanimously 

eed to. At present there are over 500 customers on the com- 
mittee's books, and an equivalent of 36,000 8.c.p. lamps already 
connected. 


Hvrr.—During a lengthy discussion at the meeting of the Town 
Council on Thursday last week on electric lighting extension 
matters a proposal was made that the minutes of the Electric 
Lighting Committee should again be referred back for further con- 
sideration. This motion was made by Mr. Gelder, who condemned 
the scheme of extensions proposed in the report of Mr. A S. 
Barnard, electrical engineer to the borough, recommended by 
the Committee, and supported by Mr. Robert Hammond, 
who was called in to advise the Council on the subject. Dr. 
Holder, who is well-known as a former Chairman of the 
Committee, condemned the scheme because he held that 
the proposed Sculcoates-lane station was situate too far from 
the point of supply, that the proposals generally were need- 
lessly expensive, and because he disapproved of the high-tension 
alternate-current system being used in these extensions. The 
Committee's recommendations, however, did not lack supporters, 
who unhesitatingly favour the particular scheme before the Council. 
One speaker pointed out that at Hull, where once unanimity 
existed to a marked degree around the electrio lighting question, it 
is now made the subject of acrimonious contention, which seem 
likely to end in a deadlock. The extension proposals they were 
now discussing had already been referred back, and the Electric 
Lighting Committee were face to face with a serious difficulty ; as 
unless the extensions were proceeded with the demand for current 
which had been so satisfactory must remain unsatisfied. However, 
having discussed the matter from all points of view, the result was 
that the amendment proposed by Mr. Gelder was carried by 26 to 
24. On Saturday the Electric Lighting Committee held another 
meeting to consider their position owing to the second rejec- 
tion of their scheme by the Council. The Chairman (Mr. 
Skinner) pointed out that electric lighting in Hull was jeopar- 
dised by the unreasonable and unseemly delay that was taking 
place in the settlement of this matter. There was a continual 
flow of applications for the supply of current, but the Committee 
were unable to properly deal with these owing to the present works 
already supplying current to their fullest capacity. One of the 
applications they had just received was from the North Eastern 
Railway Company for current for 1,900 16 c.p. incandescents. With 
this and many other applications it would be impossible to deal 
unless the extensions were immediately put in band. Mr. Crook, 
who had tendered his resignation as a member of the Committee, 
considered the only dignified course for the Committee to pursue was 
to resign, but the Chairman pointed out that the narrow majority 
of two hardly justitied so drastic a course. Ultimately, and after a 
lengthy deliberation, the Committee decided to stand by their 
scheme, several speakers being of opiniori that eventually the views 
of the Committee would prevail. The Committee have decided, in 
order to meet the objections of the East Hull members of the 
Council, to include that district in their extension scheme. 


KILLARNEY.—At Monday's meeting of the Town Commissioners 
it was decided to invite tenders for the public lighting of the town 
for twelve months by electricity or gas. 


LAuBETRH (LONDON).—Some time ago the Vestry decided to 
transfer the Lambeth Provisional Order (1892) to Mr. Charles W. 
Sax, but the Board of Trade refused to sanction the transfer to a 
private individual. A company entitled the South London Electric 
Supply Corporation (Limited) has now been formed for the purpose 
of acquiring the benefit of the agreement of Mr. Sax with the 
Vestry and for carrying out the provisions of the Order. Particulars 
of the registration of this Company are given in another column. 
The draft agreement between the parties provides for the pay- 
ment of £1000 to the Vestry to cover the expense of obtaining the 
Order. The price to be charged for electric current for private 
lighting has been fixed at 6d. per unit, to be reduced by 4d. per 
unit for every 1 per cent. of dividend declared above 6 per cent. 
on the whole of the ordinary stock or share capital of the Company. 
The transferees also undertake to supply electric current free of 
charge for 25 public are lamps to beerected by the Vestry and tosupply 
current for further public lighting at a price to be agreed upon. 


LiveRPOOL.—4AÀ proposal to light Bold, Church, Lord, Castle, 
Dale and Manchester streets and St. J ohn's-lane by means of arc 
lamps is at present engaging the attention of the Lighting Com- 
mittee. It is stated that the demand for current for private light- 
mg is increasing so rapidly that the present resources of the electric 

g department are taxed to the utmost, and strenuous efforts 
_ are being made to push forward the erection ‘of the new generating 
station in Paradise-street. 


Ming Enp (Lonpon).—The Vestry has appointed a Special Com- 
mittee to consider and report upon the lighting of the district, more 
particularly with reference to the introduction of the electric light. 

Mox MOUTH. — The report of the consulting engineers on the 
combined electric lighting and drainage scheme will be considered 
at a special meeting of the Town Council on Tuesday next. 

NEWCASTLE-ON-TYNE.—The Town Council have appointed a 
special committee to take into consideration the desirability of the 

rporation undertaking the supply of electric current. 


Newrort.—Daily Tenders and Contracts states that the Corpora- 
tion are considering a scheme for the erection of an aerial railway 
similar to Mr. Magnus Volk's Brighton railway, for crossing the 
River Usk at Newport. 


Paistey.—A deputation, consisting of Bailies Fisher and Donald, 
ex-Bailie Smith, and the Electrical Engineer (Mr. F. Teague) has this 
week inspected. the electricity supply stations at Newcastle, South 
Shields, Bolton, and Manchester, for the purpose of obtaining 
information in connection with the municipal electric lighting 
scheme. 

PoxrtsmoutH.—Major Tulloch, R. E., held а Local Government 
Board inquiry last week into the application of the Town Council 
to borrow £16,000 for electric light extension purposes. Particulars 
were given by the Chairman of the Electric Light Committee 
(Alderman Ellis). About £10,000 of the loan would be required 
for additional machinery at the electricity station, and the balance 
would be used for extensions of the mains, &c. Evidence in sup- 
port of the application was also given by the consulting engineer 
(Mr. E. Manville), who stated that the popularity of the electric 
light was so great that there was some difficulty in complying with 
the demands for connection. At present the spare machinery at thé 
station was in use, and, after taking this fact into consideration, on 
Mondays and Fridays che plant was overloaded. At present it was 
impossible to make any more connections. The applications were 
so numerous that the Committee had recommended the Council 
to purchase а 1,000 H. P. engine, and now they found it absolutely 
necessary to still further recommend another engine. Those 
engines would double the capacity of the station. The revenue for 
the current year was estimated to realise about £14,000. In reply 
to a question by the Inspector as to the present financial condition 
of the works, it was stated that the gross profit of the undertaking 
amounted to 73 per cent. and the net profit to 23 per cent. on the 
capital expenditure. There was no opposition. 

Raitway Station LicHriNG.— The Kirkby Stephen station of 
the North-Eastern Railway is to be lighted electrically. Water 
power will be utilised from the River Eden. 

RzAprNG.— The Special Building Committee of the New Art 
Gallery have decided to light the Gallery electrically, provided the 
Reading Electric Supply Company agree to supply electric current 
at 434. per unit. 

ROTHERHITHE, LoNpoN.—The Vestry has decided to oppose the 
application of the County of London aud Brush Provincial Com- 
pany for à Provisional Order for this district. 

SALFORD.—The Town Hall and Markets Committee have sub- 
mitted a report on the question of the substitution of electric for 
gas lighting in the Town Hall. The initial capital expenditure 
entailed would be about £1,000 ; the annual upkeep expenses, £425. 

SHEFFIELD.—The City Council have received an offer from the 
Mechanical Tramways Syndicate (Limited) to take over the existing 
tramway system of the Corporation, and to construct and work the 
proposed extensions at a rental of £30,000 per annum for a term of 
21 years. 

SMITHFIELD CLUB SHow.—For the first time at the shows of the 
Smithfield Club the electric light is well in evidence at the Agricul- 
tural Hall, Islington, and the visitors and exhibitors alike appear to 
appreciate the departure. There is very little else wholly electrical 
in the Show, but there are some very fine engine exhibits, including 
those of Messra. Robey and Co., who show the Robey " under- 
type engine and portable and high- speed vertical engines adapted 
for electric lighting work. "There seems a decided falling off in the 
general machinery exhibits, and this is noticeable in the case of 
Messrs. Robey's show, which is rather of quality than quantity. The 
paucity of exhibits may be said to be general, the reason doubtless 
being that the leading firms of engine builders are so full up with 
work as to have no spare time to devote to the evolution of 
specialities for the Smithfield Show. In fact, there are now 
so many shows better adapted for the display of engineering 
novelties and improvements that, except in the purely agri- 
cultural classes of machinery and: implements, it is probable the 
Smithfield Show will cease to have the old attractions. Certainly, 
‘the Smithfield Show Committee do very little to cater for this class 
of exhibit. Amongst those firms whose stands form the centre of 
attraction may be mentioned Mesers. Clayton and Shuttleworth, 
Messrs. John Fowler and Co. (Leeds), Mr. E. S. Hindley, of Bour- 
ton and London, Messrs. Crossley Bros., Messrs. Ransomes, Sims 
and Jefferies, Messrs. R. Hornsby and Sons, Messrs. Ruston, Proctor 
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and Co., and Messrs. Marshall, Sons and, Co., with whose leading 
special types of engines visitors to these shows have become well 
acquainted. Messrs. W. H. Willcox and Co.'s excellent exhibit of 
engineers' tools, stores and sundries, may also be noted. 


SouTHEND.—The Town Council have decided to expend a sum of 
£4,320 in improving the electric tramway accommodation on the 
pier. 

SouTHPORT.—À meeting of the Southport Property Owners’ 
Association was held last week, for the purpose of further con- 
sidering the proposal to construct an electric tramway between 
Southport and Blackpool. Mr. Speddy, architect, who is the pro- 
moter of the scheme, stated that the requisite capital had been 
raised, chiefly in London, but certain preliminaries had yet to be 
completed. | 


Sr. HrLENs.— Electric current was supplied to private consumers 
for the first time on Monday. The price of current has been fixed 
at 6d. per unit, with a minimum of 10s. per quarter. 


TauxTON.— The salary of the Assistant Manager of the Electricity 
Works (Mr. Thornhill) has been increased from £75 to £100 per 
annum ! 


THe TELEPHONE IN FiresHIRE.—At a meeting of the County 
Road Board on Tuesday it was resolved to ask the County Council’s 
sanction to the expenditure of a sum not exceeding £2,000, for the 

urpose of erecting a private system of telephonic communication 
in the county. 

Torquay.—The Town Council have adopted the recommenda- 
tions of the Electricity Committee in reference to the acceptance 
of tenders for the electric lighting scheme. Full particulars of 
these tenders and of the Committee’s recommendations appeared 
in our last issue. | 


PATENT RECORD. 


, 4 record. of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mn. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

Norx.— ihe Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 

November 16, 1896. 

E. BarAULT. London. Improvements in electric meters. 

М. R. von Leon. London. Improvements in or relating to the 
strengthening of electric currents. 

J. GREENWOOD. London. Improvements in the manufacture or 
production of chlorates and hypochlorites of potassium and 
sodium by electrolysis and in apparatus therefor. 

F. W. SCHNEIDER. London. Improvements in the construction 
of electrodes for accumulators.* 

DiEFFENBACH. London. Improvements in, the electrolytic pro- 
duction of zinc and alkalies.” 

November 17, 1896. 
. M. E. Tuomas, W. F. Toors, J. M. Hurey, H. I. HENDRICK, 
E. LA RUE HENDRICK, and R. W. Henprick. London. Means 
for storing up the electricity generated by the application of the 
brakes to the wheels of motor cars or locomotives. * 


25,729. 
25,788. 


25,798. 


25,799. 
25,804. 


25,895. A. B. BLACKBURN and G. W. FatRALL. London. Improvements 
in electric arc lamps. 

25,896. C. W. Sax. London. Improved electric insulators. 

25,903. Tug British Тномѕох-Ноозтом Company (Limiten). London. 


Improvements in controlling electric cars. (Elihu Thomson, United 
States. )* 

. THe British THomson-Houston Company (LIMITED), London: 
Improvements in regulating polyphase circuits, (A. H. Arm- 
strong, United States.) 

V. P. Тномрѕох. Liverpool. Improvements in contact, systems 
for electric traction. (T. J. Coppin, South Africa.) 

25,915. J. Mayer. London. Improvements in or connected with port- 
able electrical apparatns.* 

; C. P. F. Cnc and А. G. PrNaAvLT. London. Improvements 
in electric accumulators and in the manner of their use. (Date 
applied for under Patents, &c., Acts, 1883, Section 103, August 8, 
1896, being date of application in Belgium.)* 

November 18, 1896. 


25,965. J. B. Brooks and J. Нот. Birmingham, Improvements in the 
electro-deposition of metals. 
25,939. G. Apams, London. Improvements in generating plant for pro- 


ducing alternately or simultancously continuous and alternating 
currents of electricity. 


26,000. D. GnRVILI. E. Liverpool. Combination of electrolysis and Röntgen 
rays. 

26,009. W. Wxrronp and I.. HEN DIE. London. Improvements in and 
relating to electric light and current · regulating switches. 


26,053. W. Н. Moraan. London. Improvements in electric controllers.“ 

26,059. C. C. Conner. London. Improvements in electrodes. 

26,061. H. H. GRENFELL. London. Improvements in electric clocks. 
Sociéte Anonyme la Précision, Belgium.) 

E. Огречвоско. London. New or improved electrical lighting 
or igniting apparatus.“ 

November 19, 1896. 

E. Dick. Manchester. Improvements in and connected with 
meana for electrically lighting railway carriages. 

Н. LerTNER, London. Improvements in and in connection with 
the manufacture of electrodes for secondary electric batteries.“ 
E. F. Moy. London. An improved electric switch, especially in- 
tended for controlling and regulating the speed of electric motors. 
R. C. Jackson, London. Improved means for jointing electrical 

conductors. 

G. J. ErsrEiN. London. 
dary or storage batteriea. 

November 20, 1896. 

F. К. BOARDMAN. London. Improvements in electrically lighting 
incandescent and other gas burners. 

Cig.]pE L'INDUSTRIE ELECTRIQUE. London. Improvements in 
trolley mechanism for electric tramways. (Date applied for 
under Patents, &c., Act, 1885, Section 103, May 16, 1895, being 
date of application in Switzerland.) 

H. J. Dowsixo. London. Improvements in electrical heating 
apparatus. 

R. E. B. Crompton and E. J. Fox. London. Improvements in 
enamelling processes for electric heating apparatua. 

С. N. RUssELL. London. An improvement in or re'ating to boxes 
for electric conduit wiring. 

J. S. Lewis. London. Improvements in or relating to electric 
switches and controlling devices. 

K. Кис. Liverpool. Improvements in or relating to the manu- 
facture of metal sheets or strips by electro-deposition. * 

W. L. Wise. London. Improvements in dynamo-electric machines. 
(Aktiebolaget de Lavala Augturbin, Sweden.) 

November 21, 1896. 

F. C. ALLsor. London. Improvements in electric indicators. 

W. Lanapon-Davigs. London. An automatic regulator for alter- 
nating or rectified currents, 

W. Janpus and J. B. Barton. London. 
applicable to electrical apparatus. 

26,419. M. F. X. FucHs. London. An improved primary battery. 

259124. R. BELFIELD. London. Improvements in electric switcher 
(A. J. Wurts, United States.) (Date claimed under Patents Rule 19, 
October 27, 1896.) 

November 23, 1896. 

R. BnyMER and J. Topp. Manchester. Improvements in electrical 
switches. 

P. L. NORRINGTON. 
batteries. 

Т. W. TAYLOR, 
switches. 

J. CELEsTRE, London. 
accumulators. * 


( La 
26,069. 


26,099. 
26,100. 
26,144. 
26,155. 


26,184. Improvements in electrodes for secon- 


26,200. 
26,246. 


26,249. 
26,267. 
26,275. 
26,278. 
26,261. 
26,303. 


26,307. 
26,313. 
26,590. 


A new motor device 


26,421. 


26,152. Plymouth. Improvements in electric storag® 


26,470. Staines. Improvements in electric reversing 


26,491. Improvements in and relating to electric 

November 24, 1896. 

S. T. Parry. Chester. Application of electricity for the thawing 
off of ice from cells and plates of refrigerating apparatus. 

E. Sanpow and A. G. ApaMson. Glasgow. Improvements in 
motor carriages and the adaptation of same to electrical sdver- 
tising. 

J. M. SuTHERst. 
motor cara, &c. 

V. В. D. Соорев, A. J. Lawson and S. P. W. d'A. SELLON: 
London. Improvements in rail bands for electric rail ways. 

26,597. C. R G. SMYTHE. London. Improvements іп and connected 
with joints and junctions for electrical conductors and conduits. 

K. Puskas. London. Improvements in apparatus for preventing 
accidents by electrical tramcars. 

К. BELFIELD. London. Improvements in or relating to alternat- 
ing current systems of distribution and regulation (B. G. Lamme 
and R. D. Mershon, United States). 

26,677. A. T. SxELL, C. E. Grove AND A. F. HILI.s. London. Improve- 

menta in electric switches for use in connection with electrically 
propelled vehicles and locomotives and for other purposes. 


26,539. 
26,546. 


26,565. South Bank. Electric lighting of bicycles, | 


25,585. 


£6,598. 
26,627. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 
84. each. 155 


18,420. DAxIEI. . Electrical apparatus for railway signalling. 
20,288. Hutt. Closed conduit system of electric railways. 
20,529. Catrori. Distribution of electricity over electric rail ways. 


20, 542. BELL лир Bett. Apparatus for the electrolytic decomposition of 
liquids, і 
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Borr. Electric incandescent or glow lamps. 


. MERCADIER AND PIERQUIN. Telegraphy and telephony, and elec- 

tric relays for use therewith. 

FALLE. Electric battery. 

. Creasy AND Breach. Electric bell pushes. 

. pem KELviN. Apparatus for indicating and recording electric 
supply. ; 

› DUNN AND DALRYMPLE. Generating steam by means of elec tricity 
derived from dynamos driven by the steam generated. 

. KoTYRA AND MiLpg. Telephonie apparatus. 

. Preprort.. Telegraphic receivers, especially applicable for sul. 
marine telegraphy. 

. HEATHFIELD AND RAWSON. 

. FisHER. Electric arc lamps. 

. BELFIELD. Electric railway. 

. FYNN AND Easton, ANDERSON AND GOOLDEN (Limited) Devices 
for protecting electric circuits and apparatus from injury by 
excessive electrical potential due to lighting or other cause. 

. Baron KzErviN. Recording instruments for telegraphic and other 

purposes. 

GoLpRiNG. Hinges or joints for electrical purposes. 

. P. R. Jackson AND Co. (LiMrrED) and Lewis, Regulators for 

dynamo-electric machines. 


Electrical deposition of zinc. 


24,895. P. R. Jackson AND Co. (LIMITED) and Lewis. Dynamo-elecffic 
machines. 
24,949. ALLIN. Electric arc lamps. 
1896. 
бав. Knizik. Electric tramways or railways. (Date applied for under 


Patents Rule 19, January 1, 1896.) 
. EvERSHED AND VIGNOLES (LIMITED) and EVERSIED. 
measuring instruments. 
. SIEMENS Bros. AND Co. (LIMITED) (Siemens and Haleke) Auto- 
. BREWER (Farquhareon and Root). Electric gas lighting apparatus. 
. MacHIN. Electric road vehicles actuated by electricity. 
matic remontoir apparatus for Hughes's telegraph apparatus. 
. LAKE. (Barnes and Skinner) Electric hammers and the like. 
. Arzt. Construction or arrangement of generator of electricity. 
. CLERC AND PINCAULT. Electrically-propelled velocipedes. 


. De Graarr. Method of and means for automatically regulating 
arc lamps and other electrical apparatus. 
. Олге and THomson. Method and means for electric regulation of 
power. 
LAKE. (Black). The connection of constaut-current dynamos to 
electric lamp circuits. 
20,095. ROYCE AND CLAREMONT. Controlling and reversing switch for 
electro-motors and similar uses. 
IMRAY. (Grindle.) Electrodes for secondary voltaic batteries. 
DBUTHER. Electrodes for use in the production of the electric arc. 
. DEUTHER Electric furnaces. 
. Р. R. JACKSON AND Co. (LiMITED) and MENstNo. Mechanism for 
electric arc lamps. | | 
‚ LOWENBERG. Composition to be used їп the manufacture of glow 
bodies for incandescent lamps. 
21,632. Donovan. Electric light fittings. 


Electric 


19,757. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


CASSWELL (LIMITED).—This Company has been registered, with a 
capital of £50,000, in £1 shares, to carry on the businesses of manufac- 
turers of and dealers in cycles, motors, and carriages of all kinds, elec- 
tricians, mechanical engineers, wire drawera, metallurgists, electro-platers, 
carpenters, producers and suppliers of motive-power, light and heat, &c. 


CONRAD DEWEY AND CO. (LIMITED).—This Company was registered 
on Dec. 2nd, with a capital of £2,000, in £1 shares, to manufacture and 
suppiy electric light fittings, &c. 

MOTOR DEVELOPMENT CORPORATION (LIMITED'.—This Company has 
been registered with a capital of £25,000, in £1 shares, to enter into an 
agreement with John Vaughan Sherrin, to manufacture, sell, and deal in 
motors, cycles, and other vehicles and carriages, and to carry on the busi- 
ness of engineers, machinists, &c. 

NEW TRAFFIC SYNDICATE (LIMITED).— This Company was registered 
on Dec. Ist, with a capital of £12,000, in £1 shares, to promote the in- 
terests of the movement or industry which has for its object the placing 
of motor vans, waggone, and all kinds of mechanically propelled vehicles 
on the common roads, and to carry on the business of electricians, engi- 
neers, motor and carriage manufacturers, &c. 

RIVER PLATE AND BRAZIL ROLLER BEARING COMPANY (LIMITED).— 
This Company has been registered, with a capital of £12,500 shares of £1 
each, to enter into an agreement with the Anti-Friction Roller Bearing 
Syndicate (Limited), and Evan, Livock and Co., and to carry on the busi- 
ness of manufacturers of roller and other bearings, mechanical engineers, 
founders, metal workers and manufacturers of rolling stock, cars, carriages, 
&c. Mr. A. E. Evans is managing director. 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).—This 
Company was registered on Dec. 4, with & capital of £325,000, in £5 
shares, to acquire the Lambeth Provisional Electric Lighting Order (1892), 
and the interests of Mr. Charles W. Sax therein, to enter into agreements 
with Manlove, Alliott and Co. (Limited), the British Insulated Wire Com- 
pany (Limited), and with S. Z. de Ferranti (Limited), to act as undertakers 
for the supply of electricity for lighting and other purposes. in the parish 
of Lambeth and elsewhere, and to erect and maintain & refuse destructor 
or destructors in the said parish or elaewhere. The first subscribers, with 
one share each, are: William T. Carter and J. О. Ince, engineers; W. S. 
Mackenzie, C. Brokenbro, G. B. Ince, J. E. Nicol, and W. R. Jackson. 


DIRECT ELECTRIC GENERATOR (FOREIGN RIGHTS) SYNDICATE 
(LIMITED).—The statutory return to Sept. 28 has been filed. Seven shares 
have been taken up out of a capital of £100,000 in £1 shares, and no calls 
have as yet been made. 


D. P. BATTERY COMPANY (LIMITED).—The annual return to Aug. 5 
has been filed. The whole capital of £10,000, in £1 shares, has been taken 
up, and the full amount has been called and paid on eight shares, and 14s, 
per share on the remainder, 


DUTTON AND COMPANY (LIMITED).—The annual return to May 4 has 
just been filed. The capital is £60,000, divided into 500 Preference and 
,900 Ordinary shares of £10 each. 285 of the former and 2,810 of the 
latter have been taken up, and 2,400 Ordinary have been issued as fully 
paid, of which 200 have been surrendered by the vendors. The full 
amount has been called and paid on the remaining 610 Ordinary and 285 
Preference shares. 


D. HULETT AND COMPANY (LIMITED).—The annual return to Aug. 27 
has been filed. The capital is £35,000, in 6,900 Ordinary and 100 
Founders’ shares of £5 each. 5,900 Ordinary and all the Founders’ shares 
have been taken up, and 4,100 have been issued as fully paid. The full 
amount has been called on the others, and £8,500 has been received, 

MALAGA ELECTRICITY COMPANY (LIMITED).— The annual return of 
this Company to Sept. 7 has been filed. The capital of £57,000 is divided 
into 10,000 Ordinary £5 shares, and 7,000 Deferred £1 shares. 8,780 of 
the former and allof tbe latter have been taken up, and the Deferred 
have been issued as fully paid. 16s. per share has been called and paid on 
the Ordinary. | 

MATHER AND PLATT (LIMITED).—The annual return to Nov. 14 has 
been filed. 15,000 £10 shares have been taken up out of a capital of 
£200,000, and £9 per share has been called and paid, 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver 
29154. per oz. (Dec. 10th). Consolas (22 per cent.) 1114—1114 for money, 
1118—1114 for account; 24 per cent. 1054—1064 (Dec. 10th). Stock 
Exchange Settling Days: Consols, Jan. 6th; Stocks and Shares Con- 
tinuation Day, Dec. 28th; Ticket Day, Dec. 29th ; Pay Days, Dec. 11th 
and 30th; Mining Share Carry-over Day, Dec. 24th. ў 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—Tlie 
traffic returns of this Company for the week ended Dec. 6 were £1,052, 
against £977 in the corresponding week of 1895, an increase of £75. The 
total receipts for the half-year amount to £21,947, against £20,577 for the 
corresponding period of 1895, an increase of £1,420. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED).— Notice is given that the coupon on this Company's 
Five per Cent. Australian Government Subsidy Debentures, due for pay- 
ment Jan. 1, will be paid on and after that date by Mesers. Barclay and 
Co., 54, Lombard.street, E.C. The Directors of the Company have de- 
clared an interim dividend for the quarter ended Sept. 50 last of 2s. 6d. 
per share, free of income-tax, payable on Jan. 15. "The share list will be 
closed from Jan. 7 to Jan. 14 inclusive. 

ELECTRIC CONSTRUCTION COMPANY (LIMITED).— Notice is given of 
the drawing of 148 Six per Cent. Second Mortgage Debentures of this 
Company, at the offices of the trustees (the Electric and General Invest- 
ment Company, Limited), 1 and 2, Great Winchester-street, E.C., for 
payment on and after Jan. 1. 

GREAT NORTHERN TELEGRAPH COMPANY.—This Company's traffic 
receipts in November last were £24,000, and the total receipts from Jan. 1 
to Nov. 30 amounted to £261,600, against £261,000 and £286,400 in the 
corresponding months of 18£4 and 1895 respectively. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 6th inst. amounted to £1,0€9. The 
amount for the corresponding week last year was £1,042. Increase, £27. 


POSTAL TELEGRAPH CABLE COMPANY (NEW YORK).—A quarterly 
dividend of 1 per cent. on the capital stock of this Company will be paid 
on Jan. 15 next. The transfer books will be closed from the Jlst inst. to 
Jan. 6 inclusive. 


WESTERN UNION TELEGRAPH COMPANY (LIMITED).—The Directors 
of this Company on Wednesday formally declared the usual quarterly 
dividend cf 1} per cent. The report submitted for the December quarter 
shows the following estimated results: — Net revenue, $1,600,000, against 
$1,700,000 ; balance surplus after dividend, $165,000, against $265,000 ; 
total surplus, Dec. 31, $7 961,000, against $8,119,000. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). — 
The estimated amount of the traffic receipts of this Company for the half- 
E ended Nov. 30 is £2,360, aguinst £2,142 in the corresponding period 
of 1995. 
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COMPANIES? SHARE LIST. 


ESENT 0 LAST PREVIOUS Price RATE PER BUSINESS DONE 
fim KZ ^ n DIVI- NAME. WEEK'S PRICE | Wednesday, CENT. DIVIDEND DUE. DURING WEEK 
SHARE. | DEND. DECEMBER 2. December 9. | YIELDED. ENDING DEc. 5. 
£ s. d. Highest | Lowest 
£:,012,880| Stock | 12/0 Anglo-American B trees micat ie 51 31 | 51 51. | 21910 Jan., Apr., July, Oct.| . 5? -- 
22,903,500 Stock | 24/0 PE Louie setae E nen! Mi 9 95 дб; | 512 0 " " 97 96 
22,993,560 Stock 5 о suc ЕЕ ЭА ҮЗҮР 10 103 9) 103 70 “ 105. 10} 
£173,400 | 100 4% |*African Direct Teleg. 4% Deb. (Reg. & Bearer) .. . 100 104 100 104 818 1 | January and July .. | 101 > 
£250,000 £10 " Amazon Telegraph бы; Vel) сэзәнеуее» уэ аъ» ^ 9} 8] 9 os 72 T 
180,000 £10 5 Brazilian Submarine . 14 151 144 15 41110 | Mar., June, Oct., Dec. 15} и 
£75,000 | £100 BY |* ро. Брег Cent, Bonds (2nd Series, 1906) . ku ME CL 113 117 4611 | June and December — L 
10,000,000| $100 7% | Commercial Cable Capital Stock ......—........| 157 132 165 170 4 3 8 | April and October.. e L 
16,000 10 8 Cuba Submarine .......... r "Au M 11 121 6 8 0 | February and August z 
6,000 10 10 Do. — 10 r Cent. . ——ũ —BEᷣ 4 18} 1) 18 19 5 E T 1, , 2 " 
12,981 5 | 2% | Direct Spanish (fully paid) ) 3h 4 83 4 4 811 | April and October. — 
6,000 5 | 10 Do. Preference 10 per Cent. ................| 10 104 10 10 11 6 " n — "e 
£80,000 | Stock | 44 Do. 44% Debentures of £50 each ............| 107% 1107 107% 110% 43 4 Ж -è 8 
60,710 20 Direct United States Cable, 18777 9p 9} 91 9} 417 5 Jan., Apr., July, Oct. 9} 9} 
400,000 10 s PAS торан маа A aah 32 И 17 13 |813 8 " " 17§ u 
70,000 10 6 Do. 6per Cent. Preference .. EM 171 18} 171 18} 8 410 T И 17 174 
£1,297,837 Stock 4 Do. 4 per Cent. Mort. Debenture Stock .. 127 130 1297 130 8 2 0 | May and November 139 1264 
£102,100 | 100 5% |* Do. 5 per Cent. Debentures,1899.......... .| 101 107 104 107 41: 9 | February & August | 104 T 
250,000 10 7 Eastern Extension .... массе 17 Np | И 174 4 0 0 | Jan., Apr., July, Oct. 178 174 
£820,000 Stock 4 50. 2p Cent. Debenture Stock .......... 128 131 128 131 8158 February & August —— - 
£54,100 100 5 » p. с. (Austin. Gov. Sub.)Debs. 1900 100 104 101 105 4.17 -J ee and July . * — 
£80,600 100 5 Eastern an в. Afrioan 5 р. Cent. Мог. Deb.,1900..| 101 105 101 105 417 1 10 T 
£300,000 100 4 * Do, 12 M e Debentures, 1909 (regd. КА 106 109 106 109 314 8 Febru & August T z 
£200,000 £25 4 е Mauritius Sub. Debs. (regd.) ....—| 1087 1117 1087 111% 812 3 | May and November 111 .. 
180,227 10 1 Globe "Telegraph n 10e 114 101 11 4 2 3 Jan., Apr., July, Oct. 1H, 14d 
180,042 10 6 Do 6 per Cent. Preference .,............ iT Mi р” 34 174 887 "n 176 17 
150.000 10 5/0 | Great Northern. . . . . . . . . z T 21 25 94 205 4 0 0 Jan., April, andJuly | 242 
£180,000 100 5 Do. ö per Cent. Debentures, 1883 i53u6......| 101 107 104 107 41i 7 | March & September .. — 
17,000 2⁵ 12, Ves ond ei „баайа a wpa oe vocan de cn вер ъй 53 b6 63 56 4 9 8 | May and November 54 Re 
В 37,548 10 — London Platino-Brazilian МЕО и ee .. ee n " ты = 
& 100,000 100 6% Do. 6 per Cent. Debentures 109 112 109 1:2 5 8 7 | March & September — — 
£100,000 | £100 4% Pacis European Tel.4% Guar. Debs. “Red” 1942 .. 108 11 108 111 813 3 ы e 
11,839 8 4/0 Reuter's .... d 99 «o бөй «o ma ss 7 8 7 8 5 0 O | April and October., * 
8,881 |2100 Cert.| 4716 Submarine Cables ‘Trust 6 per Cent. sadaeneneesd 106;° 14% 138 143 4 811 i 4 139] T 
15,609 10 6/0 r Telegra es e» 5 6 5 6 6 0 0 January and July E z .. 
300 100 6% |" Do. per Cent. Б (red. 12 «CA CR 103 106 103 106 415 6 | March & September m — 
80,000 10 5% Went Coast of America — —— 2 2. ате» 4 i | 4 14 - January and July .. T - 
£ .50,000 100 8 * Do. 8 per Cent. Debentures, 1908, „„ 95 101 9 101 8 4 1 | June and December z .. 
88,321 10 1/6 West India and Panama ..................... 11 14 là 14 - ec 1 e 
81,663 10 Do. 6perCentistPreferénce s. 11) 12 111 12 5 0 0 | May and November 11 — 
4,669 10 6 Do. 6 per Cent. 2nd Preference ............ 93 103 91 103 5 10 1 is — e» HS 
£ 30,000 100 5 * Do. брег Cent. Debentures, 1917 (red) SP vi 108 111 108 111 411 9 | June and December 2% s 
64,251 16 8/0 | Western and Brazilian.. n 7h 8 7 8 5 2 6 | May and November 3 71 
83,129 7} 8/0 Do. Бб per Cent. Cumulative Preferred .... - 54 61 6 є 500 - 6} 6j 
& 69100 юй | ed |* Do. Operon Debs! SoHo AT iSi . 108 qol * 108 18 ruary & August 106 m 
, b per Cen e es " 04 1 513 2 | Feb & A t —— 
£197,600 100 6% |" Do. 6% Mort. Debs., Series *' B" 1910... mm — v 11 е 5 13 2 * es = - 
$ .177,000 | $1,000 7 Western Union 7% 136 Mort. (Building) Bonds .. 107 112 107 112 6 5 7 | May and November ee zm 
£104,800 £100 6 * Do. 6 per Cent. Sterling Bonds (red.) 100 105 120 105 5 15 11 | March & September — — 
TELEPHONES, 
* — 10 4/0 | Chill Telephone (fully paid) . 81 3] 81 3} 5 6 8 * а 
ITU AA yt ltd. Consolidated Telephone Const. & Manufacturing .. та T ти Y z May and November ix = 
44807 - 0/4 | Oriental Telephone and Electric (fully palo) . H ti ik ti 7 08 [Y] .......... 71 712 
15.000 6 Do. : r Cent. Cumulative Ist Pref. .. 17 19 17 19 3 3 2 " " a x Y 
119 224 10 6 Do. Cumulative 2nd Pref. (fully paid)....| 17 19 17 19 8 8 7 as " % Y 
1.100.000 5 2 Do. 57 Non-Cumulative 8rd Prei... 00 — 6i 6i 312 9 - 1090 on 
19.600 Stock | 834 |+ Do. Debenture Stock, 3}% (red.). . 105 108 105 108 8 5 9 | January and July . 3 * 
au | mock | О |, United River e e a ie ES; ^ E з | 5 6 8 | July » y “ 
, tock 5% Do. 5 per Cent. Debenture Stock (red. ... 102 107 103 108 414 9 | January and July .. = * 
ELECTRICITY SUPPLY COMPANIES. 
T : se your об Supply (fally DM 222.20 79 | 81 e e = 9% 
40,000} 210 10% | city of London Electric Lighting (fully paid) ....| 15} 1e] | 15s 16} | 8 1 6 | February & August | 16} 15} 
а 40,000 10 6/0 Y 7 Cumulative девип 0 1 ma ». p» 16 m | 16 17 810 7 | January and July.. AM .. 
190,000 Stock 5% Do. 85 Debenture Stock (red Facer 128 133 128 133 2:6 4 Juns aud December — 
19,900 £5 < "тео Supply Co. for Spann. = pe » = б - 
£30,000 £5 2/0 | Charing Cross & Strand Electricity Supply Corp. 9) 10 9) 10 215. 0 - . ot о 
£57,400 | £100 5X Do. брег Cent. Debentures,1908 ............ và - A — és - 
22,475 £8 v County of London & Brush и. Ord. (tally pud ) 8 9 | 8 9 e - ч * 
£10,000 | £10 5% | Do. Pref.(fally paid) 131 14 i38 14 |443 - IN ee 
15:000 25 x Kensington & Knightsbridg El. Light (fully paid м | z * a - - 
' - en n b pal = — .. - E аў 
10,000 £5 6% Do. 1st Pref. — ve (fully pald) } z — e January and July x * 
"e an 8 London litan Electi ү... si 1 2 n 2} - = М 
„20, etropolitan Electric Su t 28 13 14 1 14 — ; 
£150,000 Stock 44% |" Tw 44% D РА 8 ies pad) -- — 121 121 121 121 813 9 | June and Docember * 
6,452 £10 4/0 Nott ee . 956i eee „„ „„ = е же а 104 10, ч.» е LL 103 кә 
- - ee Rand ec O ececaaade;ae:vosonspeé65U n6 - n 1,’, 17, ly’, T6 — * за; 
19,980 £5 26 | St. James and Pall Mall ............ . . . 13 13 1з 13 820 р 124 — 
20,000 £5 7% Do. 7 per Cent. Preference. ye 10 Lt 91 104 з 6 8 = 10 - 
59,900 5 3/0 | Westminster Electric Supply (fully pald) ........ 10} 11} 11 lz 8 2 6 e ni 103 
| 
ELECTRIC MANUFACTURING, &o., COMPANIES. | 
90, 00. 8 1/6 | Brush Electrical Engineering . ENS 1 14 i là T = i 
90,000 2 6 Do. 6 per Cent. Pref, Non-Cumulative ...... 1 1} 1 14 T 2 11, 1 
£125,000 | Stock | 44 44 рег Cent. Debentures........ 110 113 110 113 4 0 6 | March & September "P «% 
28,180 5 3/0 ды ын апа Co., 7 per Cent. Cumulative Pret. 1% 21 1} 2} .. January and Jniv * ове 
59,261 5 1/6 | Edison and Swan United (“ A" Swan) (£3 paid) — 13 2t 11 24 10 0 0 | February & August — . 
£100,000 | Stock 43% Do. 447 Mortg іде Debenture Stock .... 103 106 103 10 4 6 7 | January and July .. БА 
& 0.000 £5 Electric and General Lavest. Ordinary (£1 paid) . = | i2 f ES - = 
110,000 2 1/) | Electric Construction 18 18 | 18 E 813 0 - lj . 
12,845 2 2 Do. 7 per Cent. Cumulative Pref. .......... 2} 3 24 8 413 4 | September ........ Б 
91,195 2 10,0 | Elmore's Patent Copper Depositing ........... 4 H 4 i - on - - 
— А Б» Tower: Waring Cables (ШУ pP SEFA " | T - Б - T 
, n ubber, Gutta Percha, &c orks . á 20) 21 | 20 81 418 0 ugus 21 
£20,000 100 4% |* Do. 4 per Cent. Debentures ... 108" 125 | — 198" 314 7 March & Кы a ni 
20,000 £5 "s Manchester Edison-Swan “ A ” (£1 103. | paid) . H 12 H H + a "E m 
87,850 12 12/0 | Telegraph Construction and Maintenance...,.... 39 41 89 12 4 5 9 | March and July. . 49} 49} 
£160,000 100 5% Do. 6 per Cent. Bond 104 107 101 107 43 6 | January and dale . T 
£100,000 10 6/0 | W. T. Henley's Telegraph Works Ordinary.. Hi. 149 | .H 35 4 6 6 | March & September es ж 
£30,000 10 7/0 Do. 7 per Cent. Preference ................. 18} 104 18} 194 8 11 10 T ке T- =- 
£50,000 | Stock 434 Do. 447 Mortgage Debentare Stock........| 103 14 109 114 319 8 | February & August P 
RAILWAYS AND TRAMWAYS. | 
ae Stock 18% City and Son South London Railway Con. Ordy. m .. 53 65 | 63 55 2 7 S | January and July. 54h bi 
210.171 10 5 * 5% Perpetual Preteren ede 15 1638 15} 151 8 4 2 * 3s 15} Б? 
87800 Stock 4% Do. 4% Perpetual Debenture m === == -| 186 138. 136 138 218 0 | May and November e. - 
i £10 2,% | Liverpool Overhead Rallß (gg 131 14 14} 113 з, Б = | 
2000 in 5% Do. EY PNG Qaem 1E UE | cr “et | 8158 = | ат іе 
‚000 | Stock 4% Do. 6% Debenture aa i. Waecinai diana 11 114 ) 1124 1144 8 910 January and July | b 


In calculating бле yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE. 


TESTIMONIAL. 


WINDERMERE LLkcTRICITY WORKS, 
22nd October 7°, 1896, 


To the Secretary, 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 


Dear SIR, 

In reply to your enquiry respecting the Universal Engine of 

165 horse-power which you supplied to us in July last, we have pleasure 
in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 
It runs quite silently, and, as it requires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 


(Signed) R. Н. FELL AND Sons, 
Limited. 
FREDERIC FOWEES, M pi T ig. More ee ИЙ od 
Managing Director. — — — — $ zie 


THE BRUSH ELECTRICAL ENGINEERING G CO., LE. 


49, QUEEN VICTORIA STREET, LONDON, E. G. 


WALTER MAGFARLANE « COMPANY GLASGOW. 


ELECTRIC LIGHT ELECTRIC LIGHT 


PILLARS WIRE WAYS. 
AND Various Designs 
BRACKETS. to suit the different requirements 


Numerous Designs and Heights. ica C 
See our Illustrated Circular. Also 
Special Drawings. 


LAMP PILLARS. 


Plain and Ornamental Designs, 
suitable for entrance gateways, road- 
ways, and public buildings. 


LANTERNS. 


Of Every Description and Deeign 
for Gas and Oil, suitable for 
ey position, 


ORNAMENTAL CAST IRONWORK OF 
EVERY DESCRIPTION. 


TWO COLD MEDALS, poe ио RN. | IIustrated Catalogues, Price Lists 
CALCUTTA EXHIBITION. i а | — and Estimates on Application. 


UNDERGROUND MAINS. i 


CALLENDER'S CABLE & CONSTRUCTION CO., LTD. 


MANUFACTURERS OF 


ELECTRIC LIGHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors.  Ironfounders and Coppersmiths. Makers of Lead Tube and Pipes. Bitumen Refiners. 


Baad Office: do, CANNON STREET, LONDON; E. ышы; | 
Telegraph Address: ‘‘'CALLENDBR LONDON." 


Telephone No. 16183. 
Faotory—-ERITH MARSHES, KENT. 
LIVERPOOL--Oldham Pince, Renshaw Street. BIRMINGHAM—S5S8, Water Street. 
NOTTINGHAM—KHing John's Chambers, Bridiesmith Gate. GLASGOW. -Great Western Read, lKKelvinside. 
Also Contractors for underground Mains at ABERDEEN, COATERID OR вови, ip CASTER, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD, HANLEY: 
c., &c 
The CALLENDER COMPANY is preps ed to undertake the laying of Underground Mains, including all excavation and reinstatement of paving, building boxes, 
feeder pointe, or transformer chambers, erec lamp Паге and all other accessories required for the complete equipment of the distribution network of a Central 
Station, for either HIGH or LOW TENBION wi CONTINI Ü bus or ALTERNATING CURRE TS.: — 
1. With Vuloanised Bitumen Cables laid solid in Bitumen. 
2. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 
3. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the earth. 


o mmm — — 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
ey TMS: 


CABLE COMMUNICATIONS 


WORLD. 


TEH 


EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THE (LINIT ED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to m Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By 1 ze" to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. реза 


Telegrams should be sent from the Company's Stations— 
LONDON —Il, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. LIVERPOOL Eis, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Od anis, Constantinople, Dardanelles, Tenedos, тас; Smyrna, Оһо бута сапта Ке шо, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, ee кош a ema Santa aura, Tinos, Andros, Zea, and 
the Gree 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


cc 
"аила Bathgate “NT До HA STERN, "nmi gena, 


Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O, By Order, GEORGE DRAPER, Secretary. 
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THLEPHONRB No. 15, 077. TELEGRAMS: ‘INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOUL 


(ESTABLISHED 1850), 


Eleotrical Aucticneers, Valuers, 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUCTION, &c. 


Re BLACK, HAWTHORN & CO., Ltd. (in liquidation). 


IMPORTANT SALE OF ENGINEERING PLANT AND MACHINERY. 
W HEATLEY KIRK, PRICE & GOULTY 


have been favoured with instructions to SELL BY PUBLIC AUCTION, at 
an early date, the 

CONTENTS OF THE MARINE DEPARTMENT 
of the above firm, comprising the Plant and Loose Tools, and the Stock and Stores 
which have not be:n taken over by the present proprietors. 

Catalogues are now in course of preparation, and may be obtained on application 
to T. HARRISON, Esq., Liquidator (of Monkhouse, Goddard and Co., Chartered 
Accountants), St. Nicholas Chambers, Newcastle-on-Tyne ; or of the AUCTIONEERS, 
rf un Victoria-street, London, E.C., and Albert Chambers, Albert-square, 

anchester. 


LECTRICAL and MECHANICAL ENGINEERING 


BUSINESS. Valuable connections amongst Collieries, Dock Companies 


and other mos bodies. Price £225, including Stock and Office Furniture about 
£100. —POWELL and CO., Cardiff. 
TENDERS INVITED. 

BOROUGH OF SALFORD. 


COUNTY 


GAS AND ELECTRIC LIGHT DEPARTMENT. | 
TENDERS are invited for the SUPPLY of ONE MILE of 025 HIGH TENSION 
ARMOURED CABLE. Full particulars may be obtained from the Gas Engineer, 


Gas Offices, Bloom-street, Salford. 
Sealed Tenders, endorsed ‘‘ Tender for Cable,” to be addressed to the Chairman of 


the Gas Committee, Town Hall, Salford, and delivered to me not later than 5 p.m. 


on TUESDAY, the 22nd inst. 
By order, 


Town Hall, Salford, 15th December, 1896. 


SAMUEL BROWN, Town Clerk. 


HE URBAN DISTRICT COUNCIL OF COLWYN 


BAY AND COLWYN. 


COMPETITION. 


TO ELECTRICAL ENGINEERS, CONTRACTORS, AND OTHERS. 


The above Council invite PLANS, PARTICULARS, and ESTIMATES, «&c., fora 
Scheme of Electric Lighting for their District, the powers for which they obtained 
last Session. | 

The Schemes submitted must possess all the latest improvements for both public 
and private lighting, and each competitor must combine with his scheme the ad- 
visability or otherwise of erecting in conjunction therewith a Refuse Destructor ; 
and also to consider the advisability of making use of water-power from a mountain 
stream in the district, of which the Council have riparian rights. - 

To the author of the Scheme considered the best a premium of £80 will be paid, 
and in the event of the work being carried out such premium must be considered as 
part payment of the engineer's commission. To the author of thé Scheme con- 
sidered second best a premium of £20 will be paid. 

Further information will be received on personal application to Mr. Wm. Jones, 
AM. I. C. E., the Council's Surveyor. 

The Schemes must be sent in addressed to the undersigned not later than the 12th 
day of JANUARY, 1897. 

The Council do not bind themselves to either adopt or carry out any of the 


Schemes submitted. 
JAMES PORTER, Solicitor, 
Municipal Buildings, Clerk to the Council. 
Colwyn Bay, 8rd December. 1896. 


THE 


ELECTRICAL DEVELOPMENT 


AND 


FINANCE CORPORATION 


(LIMITED). 


CAPITAL, 


£500,000. 


39, Victoria Street, Westminster, S. W. 
Telegraphic Address: UNIPOLAR LONDON.” Telephone No. 3419. 


The objects of the Corporation are the Development and Finan- 
cing of approved Electrical and Industrial Undertakings of all 
kinds. 

All communications should be sent to THE SECRETARY at the 
above address. 


e ug afa au “ы А. “А.” 


ч S T A N L E Y it. PATA 
(DEA — Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— FRICE LIST POST FREE, — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188 


2 Gold Medals. 


ok 


PATENTS, DESIGNS, AND TRADE MARKS ACTS, 
1883 to 1888. 


NOTICE is Hereby Given that MAUNSELL MERCIER, of 5, Deansgate, Man- 
chester, County Lancaster, has applied for leave to AMEND the SPECIFICATION of 
the Letters Patent No. 13.395. of 1892, for “IMPROVEMENTS IN OR RELATING 
TO ELECTRICAL APPARATUS FOR SIGNALLING,” 

Particulars of the proposed amendments were set forth in the Illustrated Official 
Journal (Patents) issued on the 9th December, 1896. 

Any person or persons may give notice of opposition to the amendment (on 
Form G) at the Patent Office, 25, Suuthampton-buildings, London, W.C., within one 
calendar month from the date of the said Journal. 

(Signed) H. READER LACK, 
Comptroller-General. 


SITUATIONS VACANT AND WANTED, &c. 


GENTS.—A London Company, manufacturing ELEC- 
TRICAL CABLES and MECHANICAL RUBBER GOODS, desire to be 
represented in Glasgow, Manchester, i and Newcastle, by responsible 
agents with a knowledge of the business and a good connection among buyers.— 
Apply, CABLE, care of Paton's Advertising Offices, 143, Cannon-street, London. 


OINTER.—The CORPORATION of BRADFORD require 
the services of a JOINTER for street work, used to making all classes of joints 
on armoured and lead-covered cable, and the fixing of enelosed types of feeding and 
juaction boxes. Only first-class men need upply. Wages £2 —All applicationi must 
be sent in to the BOROUGH ELECTRICAL ENGINEER, Town Hall, Bradford, not later 
than Wednesday, December 3060. 
( UNDLE SCHOOL.—WANTED, for next term, a skilled 
workman as WORKSHOP IN-TRUCTOR, One who can take charge of а 


steam engine and small dynamo plant essential. To a suitable man good wages will 
be paid.—Apply to the HEAD MASTER, Oundle School, Northamptovshire. | 


HE RIVIERA ELECTRIC SUPPLY COMPANY has а 


VACANCY for a premium PUPIL. Experience in Central Station, Tramway, 
Installing and Contracting work. Small ealary.— Address, BORDIGHERA, Riviera, 


Italy. 


ANTED.—Young ELECTRICIAN with some knowledge 


Р as assistant in large test room.—Apply, stating experience, tu '' X. Y. Z.", 
Electrician Office, Salisbury-court, Fleet-street, Е C. 


ANTED, an ASSISTANT DRAUGHTSMAN in an 


Electric Light Company in London, —Apply, stating experlence and salary 
required, to X.“, care of C. Windle, newsagent, 43, Old Queen-street, West. 


minster, S Wo ea es 
ACANCY for PREMIUM PUPIL in the works of a 
leading tirm of manufacturers of electric light and power plant.—For terms 
apply to 9625, Electrician Office, Salisbury-court, Fleet-street, E.C. 


ACANCY for PUPIL. to learn Electrical Business. Small 
premium, with home comforts for gentleman's son.—Apply, PARSONS, Cunsey, 
Windermere. 


WANTED, BRASS WORKER, used to Arc Lamps and 


Instruments. State wages.—WALSALL ELECTRICAL COMPANY (Limited), 


Walsall: 
VATANTED to ARTICLE or APPRENTICE a well- 


educated YOUTH to an Electrical Engineer. —Send iculars of buginess 
taught and terms to MR. TUCKER, 29, Bridgeland-street, Bideford. 


| T\LECTRICAL ENGINEER takes EVENING STUDENTS. 
Practical work, engine and dynanmos. —51, Sinclair-road, Kensington. 


ESSONS BY CORRESPONDENCE in Electric Light 


and Power Engineering ; ‘‘Course B."; 20 lessons 25s.—For full particulars 
apply ENGINEER," 83, St. Dunstan's-road, Hammersmith, London, W. 


DOULTON «CO., 


MANUFACTURERS OF . | 


PLUMBAGO ( RUGIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c. 


b. "^r. у " 
- 
|, 
* 
' 
"d 


Depots: 
LIVERPOOL, MANCHESTER, 
marry. . BIRMINGHAM, 

QUEEN, зт. HELENS, LANCS., and PARIS. 


LAMBETH, LONDON, S.E. 
C 
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THE INTERNATIONAL ELECTRIC CO., 


55, RED CROSS STREET, Barbican, LONDON, E.C. 


NN eee eee 


HE CITY OF LONDON ELECTRIC LIGHTING 


COMPANY (Limited). 


| 


— «se 


£400,000 FIVE PER CENT. REDEEMABLE DEBENTURE STOCK. 


PORTABLE ELECTRIC 
NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER of Holders 


of Debenture Stock of this Company wi!l be CLO3ED from the 17th to the 31st inst., | 

both days inclusive, for the purpose of preparing the warrants for the interest due t 
lst January, 1897. | 

By order, ? 

j 

в "4 

t 

‘=i * 


J. CECIL BULL, Manager and Secretary. | 
1 and 2, Great Winchester-street, E.C., 
11th December, 1896. 


AFRICAN DIRECT TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given that the COUPONS on this Company's FOUR PER CENT. MINES 
) 


FOR :— 


sus, | 
FIRE 
BRIGADES, [ 


; TRAVELLERS, 


&c., &c. 


MORTGAGE DEBENTURES to bearer, due 1st January next, will be PAID on and 
afver that date at PARR’S BANK (Limited) Bartholomew-lane, London, E.C. 
Coupons must be left at the above Bank three clear days for examination. * 


arrants in payment of the Interest on the Registered Debentures will be sent 
out on the 31st inst. TORIES 
The DEBENTURE REGISTER will be CLOSED from FRIDAY, the 25th, to j 


THURSDAY, the 31st inst., both days 8 a | 
order, 
Winchester House, Old Broad-street, H. E. PLANK, Secretary. , | G AS WORKS 
| J 


London, E.C., 17th December, 1896. | 


ИРА а еза ааа affa racione od АЛШЫ ИЕ ИЕШЕ — СЕС 
pace AND EUROPEAN TELEGRAPH COMPANY &с., &c. 
(Limited). 


NOTICE is Hereby Given that the COUPONS on this Company's FOUR PER 

CENT. GUARANTEED DEBENTURES, due 31st inst., will be PAID on and after 

that date at PARR’S BANK (Limitea), Bartholomew-lane, London, E.C. MAEER 
Coupons must be left at the above Bank three clear days for examination. 


By order, 
ome Ж PITKIN 
Winchester House, Old Broad-street, › 2 & 


London, E.C., December 18th, 1896. 


—— — — — — 
— 


NOW READY, No. 3 of THE 56, Red Lion Street, Clerkenwell, E.C. 
AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 
Published Monthly, Profusely Illustrated, price 6d. post free, Yearly 78., JUST PUBLISHED, Price 5s. net. 
Single Copy 7d. MANUAL OF 


CONTENTS: 


All the Motor-Car and Tramway Mechanical Traction News of the Month. 
About = e V series pore! Моют Сми ев. TEN SERE 
* The Development of Mechanical Carriages,” by W. Worby eaumont, M.I.C.E., &c. 
Full DM of Com иы for [o oa ; EMILE GARCKE, M.I.E.E., F S.S. 
Pneumatic Tyres. By essor Hele-Shaw. * It is bound to take rank at once as the standard , regard 
Sir David Salomons and the Movement. to electrical undertakings."— Manchester бөлү, ал УНУ 
The British Motor Syndicate, Ltd. A discreditable Prospectus. The True Value of P. S. KING & SON, 12 and 14, King-street, Westminster 
ы ~ , , ; . 


ELECTRICAL UNDERTAKINGS, 


COMPILED BY 


Some Facts as to Motor Finance. PHCENIX FIRE OFFICE, | 


The Daimler Motor Illustrated and Described. 
AND LO ND ON. 
; 


The Duryea Motor: a £5,000 Challenge. 
Full Page Cartoon by Phil May. 
БТ, OHARING CROSS, 


Recent Inventions, Reviews, Continental and American Notes, Doings of Public 
Compar ies, and Special Articles on Technical Subjects, &c., &c 


May be obtained of W H. Smith and Son, Willing's Bookstalls, all Newsagents, 
or direct from 
F. KING & CO., Ltd., 62, St. Martin's Lane, London, W. C. 


= — — 


WANTED, and FOR SALE. ' ESTABLISHED 1782, 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best oS — 
prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С. N. B.— LOWEST CURRENT RATES. 


Platinum sol 
ANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


| &c.—EDEY and Co., 256, Ferndale-road, Brixton, S.W. ED LIBERAL & PROMPT SETTLEMENTS, 
A CGUMULATOR CHARGING.—C. H. CATHCART | 
and CO., having plant specially adapted for this purpose, Charge Cells of all | ASSURED FREE OF ALL LIABILITY. 


sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E.C. (Telephone No. 65,260.) | 


согог | ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied.. 


ELECTRICAL AND PHYSICAL | 


INSTRUMENTS 
, W. C. MACDONALD, : 
44, HATTON GARDEN, LONDON. | F. B. MACDONALD, | Joint Secretaries. 


OATALOGUES FREE. 
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CONSTRUCTION CoL» T ue 
| трн dai А  MoRSELLRE WORKS. RONALD'SRE HIGHBURY,LONDONN. O ggg ом LonooN. 
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The Big Blue Book s) 
g Reyal 8vo. 
WERY COMPLETE SPECIALLY-WRITTEN INFORMATION REGARDING ELECTRICAL MATTERS, STATISTICS, 
TABLES IN EVERY DAY USE, FINANCIAL INFORMATION, &c., &c., &c. 


0000000 


SPECIAL NOTICE. 
The 1897 EDITION of this Valuable Work is in active Preparation. 


This Edition will contain many New Features of interest. 
SUBSCRIPTION ORDERS (Ss., post free 58. 9d., Payable in advance) CAN NOW BE RECEIVED. 


ꝙꝗpG MB ae a ee с. х=ш . 
This Book has a bona fido Werld-wide Giroulatlon. Written Guarantee to this 
effoot will be furnished by the Publisber if required. 


NEW NAMES = CORRECTIONS ü NOW BE SENT IN. 


SUBSCRIPTION and ADVERTISEMENT ORDERS are now DUE. 
Full printed particulars forwarded post free in ENGLISH, FRENCH or GERMAN. 


„The Electrician" Printing & Publishing Co., Ltd., 1, 2 and 3, Salisbury Court, Fleet Street, London. 
с 2 


— — аі — gn 


xxii. ` THE ELECTRICIAN, DECEMBER 18, 1896. 


j WILLANS ~ave" ENGINES 3 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 
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Extreme Economy of Steam. 


A consumption of less than 13lb. per I.H.P. per hour has been recorded under suitable conditions of size, pressure, &c., 
and even in Engines of 80 I. H.P. a consumption of less than 144lb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust, 


OVER 158,600 Н.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., Z 


on page vii. 


| Oromfpiton 3 Go. yf meer — 
(C | 


DAVEY, PAXMAN «CoO., 


EIN — — COLCHEIS TEIEt. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, Е.С. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


ew: Steady Running Engines! for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, TELEGRAPHIC ADDRESS: 
gd r “PAXMAN COLCHESTER.” 
POST FREE. р m lam {РРА 


— * Improved Portable Steam Gates. with qoe attached, forming 
Coupled Horizontal Engine, a portable electric light plant. Single cylinder 4 to 12 h.p. ; double Horizontal High Pressure Coupled pose 
4C to 1,000 H. P. cylinder. 8 to 25 h.p. ; compound, 8 to 80 h.p. nominal. R 


THE ELECTRICIAN: 


A WEEELY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, IN DUSTRY AN D * CE. 


ESTABLISHED 1861—1878. 


No. 970. [vor XXxxvun.] 


FRIDAY, DECEMBER 18, 


1896. PRICE SIXPENCE. 


CONTENTS OF THE OURRENT NUMBER 


„ 235 The Electrically Welded Con- 
Electromagnetic Theory. By tinuous Rail. By Richard 
O. Heaviside. Continued ... 239 Eyre casos eral oh AERE 254 


Track and Track Joints : Con- 
struction, Maintenance and 
Bonding. By M. K. Bowen. 


The Measurement of Tempera- 
ture: An Application of the 
Measurement of Resistance. 


By G. M. Clark, B.A. IIlus. Ilustrated ........... ......... 256 
Continued ........................ 241 | Fittings for 200-Volt Circuits. 
The Croydon Electric Supply Illustrated  ..................... 260 
Station. Illustrated Correspondence ......... ........ 260 
Breakdownsof Stationary Steam Legal Intelligence ............... 261 
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NOTES. 
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ALTHOUGH considerably less than a hundred members were 
present, and no revolutionary resolution was moved, the 
Annual General Meeting of the Institution of Electrical 
Engineers last week completely justified those who demanded 
that one evening should be set aside every year for a friendly 
talk on the affairs of the Institution. Several suggestions, 
made years ago in these columns, were put forward on the 
10th inst., and would now appear to have some chance of 
being adopted. Discussion was not this year formally invited, 
to be incontinently snuffed out as soon as anyone was so 
innocent as to accept the invitation ; remarks were called for 
and encouraged. 


Амокс the suggestions emanating from various members 
present, attention may be more especially called to the pro- 
posal that the annual conversazione should be held in a 
better place, and should possess more features of interest than 
has hitherto been the case with this somewhat dreary and 
stuffy function. It was also pointed out that it would be as 
well to make the financial year and sessional year coincide; 
and doubtless this common-sense plan will be adopted in due 
course. Voice was again given to the old complaints of the 
comparative poverty, both in quality and quantity, of the 
Papers read before the premier electrical society, and of the 
short time usually allowed the members in which to digest 
the contents of the Papers they were expected to carefully 
criticise. The new Council may be expected to alter this 
state of things very much for the better. 


Masor Егоор Pace was of opinion that the Journal cost too 


‚| much, and suggested that an economy might be effected by 


reducing its circulation. Of course, it is quite possible that 
the Institution might, by careful management, secure as good 
an article as it now does at a less cost. But an Institution is 
largely judged by its Journal, which forms, in fact, a not in- 
considerable proportion of its total utility ; any. cheeseparing 
jn this direction is, therefore, to be deprecated. The members 
of the Royal United Service Institution are not likely in the 
nature of things to attach so much importance to their Journal 
as the members of a scientific or engineering society. 


Ir is satisfactory to learn that the new wiring rules of the 
Institution, so long in incubation, will shortly be made the 
subject of a discussion, and will then be issued with quite 
up-to-date regulations about 200-volt fittings. 

с 

Тнк year 1896 should be а red-letter year for the junior 
members of the Institution. Not only do three of them 
(Messrs. Barr, Berton, and TavroR) secure the only premium 
awarded this year to members and associates, a premium 
which has been specially increased by 50 per cent., but the 
students receive additional premiums and much general 
eulogy. We cannot but think that the founding of a really 
substantial premium, say, one of £50, and a medal, соп» 
nected with some illustrious English name, such, for instance, 
as Ккгү or F'arapay, would do more to secure good Papers 
for the Institution of Electrical Engineers than mere 
persuasion and expostulation. Failing the advent of the 
** munificent donor," necessary to secure this desirable end, we 
would suggest that the Council roll the three existing doles 
into one fairly fat grant. This, perhaps, would be the better 
plan in any event, since the Institution should now focus the 
kind attentions of our native-born millionaires upon its 
Building Fund. When the Institution is suitably housed 
many things which must at present remain pious aspirations 
will be easily realised. 


ТнЕвЕ is a maxim, said to find considerable currency 
among judicial authorities, the purport of which is that a 
judge should give his judgment but not his reasons. The 
Judicial Committee of the Privy Council, however, apparently 
prefer to pronounce judgment out of hand and to publish 
their reasons five months afterwards. On July 15th last the 
petition of the Westinghouse Electric Company for the pro- 
longation of the Hopkinson three-wire patent was rejected 
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inside of an hour. On December 16th, after a leisurely deli- 
beration, quite refreshing in these days of senseless hurry, 
Lord Новноове detailed the arguments upon which was based 
the summary decision of last July. In this learned disqui- 
sition the only point of interest to laymen is the very clear 
manner in which Lord Hosuouse laid down the law governing 
the extension of patents owned by others than the original 
patentee. If the assignee can show that he has assisted the 
patentee in the early days of doubt and difficulty, then, and 
then only, may the assignee expect at the hands of the 
Judicial Committee of the Privy Council as muchl'indulgence 
as would be shown to a deserving and inadequately remune- 
rated inventor. The sum of £19,400 received by Dr. Јонм 
HorkimNsoN for his three-wire patent was, in the opinion 


of the Judicial Committee, a sufficient reward; that the | 


Westinghouse Company made a bad bargain of a speculative 
purehase was no valid reason why the Judicial Committee 
should prolong the patent sold for that sum. 

Tms decision might be thought to afford some crumbs of 
comfort to the poor inventor." If financiers are to reap 
the fullest possible return, they must assist him just when he 
most wants assistance. In the matter of the perfecting and 
development of inventions— 


* Some friends like shadows are, and Fortune like the Sun ; 
They never proffer any help till Fortune hath begun." 


If the Judicial Committee of the Privy Council could have its 
way, this should no longer be the case. Unfortunately, even 
the judicial members of Her Majesty’s Privy Council are not 
omnipotent, and there are good reasons for anticipating that 
the ‘poor inventor will remain, as heretofore, the natural 
prey of men more worldly-wise than himself. 


Tux recent incursions of the Daily Chronicle into the field 
of scientific journalism have culminated in a most daring and 
amusing raid upon the reputation of Hertz, who, although 
taken away from us but three short years ago, has already to 
make way for the latest adventurous Italian patentee. ‘The 
extremely interesting lecture by Mr. Preece, the electrician to 
the Post Office, upon the subject of telegraphing without wires, 
of which we publish a summary to-day, sets us right at last,” 
joyfully remarks our contemporary, “© upon the matter of Dr. 
Bose and the electric eye, as regards which we were unfor- 
tunately misled by a magazine. Dr. Bose, it appears, has 
carried on a number of experiments, but has done nothing 
further. It is only fair to the Indian scientist to say that he 
himself has been perfectly modest in the matter. The inren- 
tion is that of Signor Marconi, a well-known youny Italian 
electrician, and it is to the effect that electric waves can be projected 
through space in straight lines, and can be reflected and refracted 
like light.” The italics are our own. We would suggest that 
our erring contemporary would do well to make another try, 
and if at first it don’t succeed to try, try again, until it has 
exhausted the whole gamut of scientific names and the risible 
faculties of its better-informed readers. 

Tue article in Harper’s Magazine on the Jacques cell, which 
was referred to in our columns last week, seems to have 


attracted the favourable attention of the Electrical Engineer of 
New York. Our esteemed contemporary considers that what 
is avowedly an exposition appealing to the intelligent lay mind 
rather than to the expert, contains data and statements 
adequate for refuting those damnatory criticisms of the Jacques 
cell which have been advanced by competent chemists and 
physicists. Seeing that the various gaps, fallacies, suppres- 
sions and suggestions prominent in Dr. Jacquss’ article have 
been already dealt with in The Electrician, we need scatcely 
repeat our demonstration of its shortcomings. 
ee oe 
Erratum.— In line 16 of the first editorial Note in our last 
issue “volume of magnetic susceptibility " should, of course, 
read “ volume magnetic susceptibility.” 
Oorrespondence.—Owing to pressure on our space we have 


been obliged to hold over until next week a very inte 
letter on “ X-rays and Blindness,” from Mr. G. H. Robertson. 


Cable Interruptions.— Date of Interruption. 
Puerto Plata—Martinique ....................... Dec. 19, 1895 
Para—Maranham _................................. Oct. 8, 1896 
Maranham—Ceara _................................ Dec. 2, 1896. 
Suakin—Djedda ...........ш U q Dec. 5, 1896. 
Obidos— Parintins...... ....... eee eee eene enn Dec. 7, 1896 


X-Rays.—M. Ch. Bouchard, in a communication in the 
Comptes Rendus of December 7th, explains how X-rays may be 
utilised to study the phenomena of pleurisy, and prophesies 
that these rays will become as useful in medioine as they are 
now in surgery. 

Personal.—We regret to learn that Mr. William Andrews, 
Chairman of the Western and Brazilian Telegraph Company, and 
Managing Director of the Indo-European Telegraph Company, 
is somewhat seriously indisposed. As many of our readers 
know, Mr. Andrews was one of the pioneers of telegraphy in 
Great Britain. 

Goldsmiths’ Company's Technical Institute.—A handbook 
to this Institute has recently been issued for the ensuing 
session. It is comprehensive in its subject matter, and is 
copiously illustrated. From the long list of prize winners and 
certificate holders at the end of the book, one might judge 
that this Institute is well patronised, and that it successfully 
meets a local need. 

The Hamburg-Amsterdam Telephone Trunk Line.—A tele- 
phone line from Hamburg to Amsterdam was opened on 
December Ist, completing the telephonic connection between 
Berlin, Hamburg, Amsterdam and Rotterdam. The length of 
the new line is about 370 miles, and the distance from Berlin 
to Rotterdam viá Hamburg and Amsterdam is about 600 miles. 
The charge for a three minutes’ conversation has been fixed at 3s. 

Foundry Lighting.— Messrs. Dobbie, Forbes and Co. have 
adopted electric light in their Lambert Foundry. The system 
of wiring in their moulding shops is very convenient. The 
lamp, serving to light each man’s row,“ can be moved along 
a wire rope stretched overhead, and the position of the lamp 
can also be adjusted vertically, so that any part ofthe floor can 
be lighted. The flexible wire to the lamp is out of reach, and 
there is also an arrangement to automatically take up its slack. 

Non-Inflammable Celluloid.—The Revue de Chimie Indus- 
trielle announces that a method of rendering celluloid non- 
inflammable has been discovered by a M. Asselot. Celluloid 
is dissolved in ten times its weight of acetone, and is mixed in 
the proportion of five to one with a solution of magnesium 
chloride in three times its weight of alcohol. From this 
mixture a material is manufactured which the inventor claims 
to be as transparent and elastic as pure celluloid, but not 
inflammable. 

The Glasgow Tramways Scheme.—With praiseworthy 
enterprise the Glasgow Herald sent a special commissioner to 
America a short time ago, to make full and independent inquiry 
into the state of tramway traction there. A number of letters 
from this agent were printed in that newspaper, and these have 
now all been collected and issued as a pamphlet. The letters 
are written from the standpoint of Glasgow conditions and 
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requirements ; nevertheless, municipal and other concerns con- 
templating the adoption of electric traction on tramways will 
find them instructive and pleasant literature. 

Electric Motors for Heavy Guns.—The preliminary firing 
trials of the new designs of mountings for the 12in. breech- 
loading wire guns to be fitted on board the battleships 
“Cæsar” and “Illustrious” have been carried out at Ports- 
mouth, says The Times. The trials proved in every way 
satisfactory. The special features of these gun mountings 
are the ease and rapidity with which they can be operated by 
hydraulic, electric, or hand power; and the tests demonstrated 
that they had practically become rapid-firing mechanisms and 
mountings. An order has now been given for similar mountings 
for three ships of the “ Canopus” class. 


The Parsons Steam Turbine. The torpedo-boat **Turbinia," 
bailt at Wallsend-on-Tyne by the Marine Steam Turbine Com- 
pany (Limited) for the purpose of testing the application to 
marine propulsion of the Hon. Charles Parsons' steam turbine 
engine, went for a trial trip on Tuesday. Several most successful 
runs were made, and the high speed of 29:6 knots was attained 
over the measured mile. Тһе Turbinia is only 100ft. in 
length and 9ft. in beam, and is of only 42 tons displacement 
when fully loaded. During the trial there were present on 
board, among others, the Earl of Rosse (Chairman) and the 
Hon. C. À. Parsons (Managing Director of the Company). 

Royal Society.—No less than four Papers of electrical inte- 
rest were down for reading yesterday before the Royal Society. 
There was one by Profs. Fleming and Dewar, “ On the Dielectric 
Constant of Liquid Oxygen and Liquid Air"; another by 
Mr. W. E. Wilson and Prof. Fitzgerald, “Оп the Effect of 
Pressure in theSurrounding Gas on the Temperatureof the Crater 
of an Electric Arc; Correction of Results in former Paper ”; 
a third by Mr. Waller, “On Influence of Alterations af Tem- 
perature upon the Electrotonic Currents of Medullated Nerve "; 
and a fourth by Mr. J. C. Graham, “On some Recent Investi- 
gations in connection with the Electro-Deposition of Metals.” 

Induction.—The Gas World is responsible for the following : 
“In four parishes near Tournai, in France, connected by a 
telephone wire, the telephones took fire simultaneously. No 
reason can be assigned for this, except a conjecture that there 
might have been an induction from an electric trolley line 
which passed the telephone wire.” The Daily Telegraph, on 
the other hand, has learnt to beware of this dangerous word. 
The following appeared iu the epitome of Monday’s issue :— 
“Lecturing at Toynbee Hall, on Saturday, Mr. W. Н. Preece, 
C.B., of the General Post Office, gave some interesting parti- 
culurs of the latest experiments in telegraphy by means of air 
currents transmitted between parallel lines of wire many miles 
apart." 

Royal Institution. Тһе first Friday evening discourse will 
be delivered on Jan. 22, by Prof. Dewar; it will deal with the 
“Properties of Liquid Oxygen”; on Feb. 5 Prof. Jagadis 
Chunder Bose (Professor of Presidency College, Calcutta) will 
deliver his lecture on “ The Polarisation of the Electti¢ Кау”; 
and on March 5 Mr. Shelford Bidwell will tell us something 
about ' Some Curiosities of Vision.” Prof. Silvanus Thomp- 
son's Christmas Lectures on Light, Visible and Invisible,” 
will be delivered on Dec. 29, 31, 1896, Jan. 2, 5, 7, 9, 1897 ; 
Prof. Augustus D. Waller’s twelve lectures on Animal Elec- 
tricity ” will be given on Tuesdays, Jan. 19, 26, Feb. 2, 9, 16, 
23, March 2, 9, 16, 23, 30, April 6. ; and Lord Rayleigh's six 
lectures on Electricity and Electrical Vibrations, on Satur- 
days, March 6, 13, 20, 27, April 3, 10. 

The Electric Locomotives in the Baltimore Tunnel.— 
According to the Railroad Gazette, the three electric loco- 
motives of the Baltimore and Ohio Railroad tunnel line, at 
Baltimore, O., will soon be used to handle the passenger trains 
as well as the freight trains. The overhead conductors are 
being extended three-quarters of a mile northward—to the 
new Mount Royal Station—and 1,500ft. southward, to obviate 
the necessity of using steam “ pusher” engines on the tunnel 
approaches. The electric engines are giving good satisfaction, 
and the maximum load hauled so far has been a train of 41 
loaded freight cars with two locomotives not working. The 
electric power plant is now being used not only to furnish the 
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power for the tunnel locomotives, but to run 180 street cars 
of the Baltimore Traction Company, and also to furnish a large 
amount of light. 

The Violle Standard of Light.—At the meeting of the 
Société Internationale des Electriciens, on Dec. 2, М. Violle took 
exception to some statements recently made at the Geneva 
Congress with regard to his platinum standard of light. He 
stated that it was only necessary to use perfectly pure 
platinum, to clean it and melt it according to Deville's instruc- 
tions, and to make the measurements at the moment of 
solidification. One could make 10 or 15 measurements in an 
hour, and five were sufficient for a good standardisation. This 
standard had been tested by M. Leblanc and M. Monnier, and 
it had received official sanction. It was, moreover, easy to 
compare it with the Carcel lamp, which did not give bad 
results in practice, in spite of what had been said at the Geneva 
Congress. 

South-West London Polytechnic Engineering Soclety.—'The 
students of the South-West London Polytechnic have formed a 
society to discuss matters appertaining to the electrical, 
mechanical and building professions, and to visit works and 
places of interest. The first meeting was held on Saturday 
last to hear a lecture by Prof Schwartz, A.M.I.C.E., on “ Recent 
Developments in Electric Supply Stations, Dr. Garnett, M. A., 
of the Technical Education Board, being in the chair. In his 
opening address, the Chairman spoke of the good that would be 
done by the society in promoting intercourse between the 
day and evening students, the former being purely students, 
and the latter, while none the less students, though with less 
facility for study, practical men. Prof. Schwartz’s lecture dealt 
more particularly with the new-central station at Leyton, which 
the Society will visit on the 19th inst. It was followed by a 
short discussion. 


The Influence of Magnetisation on the Electromotive Forces 
of Batteries having Iron as one of their Elements.—In the 
Comptes Rendus for November 16th (Vol. CXXIII., No. 20, 
page 801) MM. U. Lala and A. Fournier contribute a note 
with the above title. These gentlemen experimented first of 
all with a thermo-electric couple, consisting of a strip of copper 
firmly pressed between the poles of an electromagnet. The 
element was heated until there was a steady deflection of 6cm. 
on the scale of a reflecting galvanometer placed in a distant 
room. The electromagnet was then excited by passing a 
current of eight amperes through its coils, and so long as the 
field existed the deflection was decreased by 3mm. Upon 
breaking the circuit the spot of light reassumed its original 
position. The investigators then experimented with the follow- 
ing arrangement. A hollow block of paraffin, the walls of 
which were from 7mm. to 8mm. thick, was arranged between 
the poles of an electromagnet, the two faces of which formed 
one of the electrodes of the battery. The paraffin block was 
filled with distilled water, in which was plunged a copper 
electrode. Uponswitching on the magnetising current, the same 
phenomenon of diminished electromotive force was observed. 


An Ultra-Incandescent Lamp.—The Journal de l Electricité 
is responsible for the following :—“ For some time past experi- 
ments have been made with & view of utilising in ordinary 
electric incandescent lamps the remarkable radiative powers 
possessed by the oxides of the yttrium earths; and quite 
recently M. Wasiss Baliasnyg, a Russian engineer, seems to 
have solved the problem. A series of strips of asbestos card, 
unsized, of 0°12in. thickness, forms the core of the incan- 
descent body. This is first put in a solution of 30 per cent. 
of chloride of platinum, then in a saturated solution of chloride 
of ammonium. After having been dried in a current of air at 
60°C., it is burned, so that platinised asbestos is left behind. 
This platinised asbestos is then immersed in a saturated 
solution of chloride of magnesium, then dried, and again 
burned. These two operations of platinising and covering with 
magnesia are repeated several times, until a layer from 0:06 
to 0-08in. thick of platinum and magnesia is obtained. The 
body so obtained is very tough, and is a bad conductor; and 
the magnesia shelters the platinum from oxidation. After these 
preparations the filament is immersed in a solution of nitrate of 
thoria, of ceria, and of zirconia, and again burned off; after 
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which it has the same properties as those of the Welsbach 
mantle. It is then fixed up in a vacuum tube, or in a tube 
filled with nitrogen, the connections being made with platinum 
wire. The surface of this strip is larger than that of the 
ordinary filament, and, area for area, it is more luminous ; во 
that, with the same expenditure of current, the Baliasnyg lamp 
is said to give fifteen times as much light as the ordinary glow 


lamp.” 


American Electric Traction Plant.—‘ American manufac- 
turers,” says the Street Railway Journal of New York, “ have 
reason to feel that ‘the world is mine oyster, which I with 
sword will open.’ Everywhere America is acknowledged as 
being in the forefront in electric and cable traction matters. 
Engineers, managers and deputations have been coming for 
the last two years to this country to study our methods and 
to compare them with those found in foreign cities; and tbe 
result is that American types of engines, dynamos, motors, 
trucks, car equipment, station material and line appliances 
are preferred to all others in the market, and would be pur- 
chased even at a considerably higher price. It happens, 
however, curiously enough, that in spite of the high cost 
of American labour, our manufacturers can, if necessary, 
compete with the best foreign „ work on even terms as re- 
gards prices ; for our high-priced labour is so efficient, and we 
are turning out our product in such quantity for the home 
market that the cost of the finished article is in most cases less 
‚Њар that for which exactly the same thing can be manu- 
factured abroad. When, in addition, it is remembered that the 
principal articles entering into the equipment of electric rail- 
way apparatus are protected by foreign patents as well as 
American, and that we have a long start of Great Britain, Ger- 
many, and France in practical experience in electric traction 
on a large scale, it may easily be believed that the export 
movement, which has now assumed such large proportions, is 
not a merely temporary matter, to cease when foreign manu- 
facturers copy our models and gain our experience, but is likely 
to be, if we are wise, a permanent one.” 


Electrical Transmission of Energy in Spain.—L’ Industrie 
Electrique publishes the following account of an important 
hydraulic station on the river Serpio in Spain. The station 
furnishes power to the two towns of Gandia and А]соу in the 
province of Valencia; the towns are about 15 miles distant 
from the station. The Serpio has a sinuous course round the 
base of the mountains. As the river has no natural fall a canal 
of 55 sq. feet section has been made in the side of the 
mountain. This leads to the generating station, where a weir 
has been built, and a fall of 100 feet with a flow of 835 cubic 
feet per second has been obtained. The hydraulic station is 


situated beneath the reservoir, and bas two turbines each of 


The water is led to the turbines through large cast- 

The turbines have horizontal shafts, and the 
wheels are 2ft. 2in. in diameter. A centrifugal governor acts 
on a hydraulic piston, which moves the cylinder gates. The 
110-kilowatt Siemens alternators are coupled directly to the 
turbines ; the pressure at their terminals is 6,500 volts, and 
the frequency is 50 . The line is of bare copper wire run on 
oil insulators. The telephone wires from the generating 
station to the sub-stations are fixed on the same posts. The 
course of the lines is very uneven, as they have to cross the 
mountains before reaching the transforming stations. On the 
Alcoy line the drop of voltage is 14 por cent., and this line is 
19 miles long. The first transformation is made at some 
distance from the town, as the regulations imposed by the 
local authorities forbid the employment of high-pressure 
current in inhabited districts. This transforming station has 
tive 40-kilowatt transformers, which reduce the pressure to 
2,000 volts. Overhead cables lead the current from here to 
another transforming station in the centre of the town, where 
the pressure is reduced to 115 volts, the lamps being fed at 
110 volts. There are also some motors connected to the mains. 
'l'hese are fed from the primary circuit through suitable trans- 
formers. The Gandia line and sub-stations are similar but 
smaller, 60-kilowatts sufficing for its needs. The loss on this 
line is only 10 per cent., as its length is shorter by four miles 


than the other. 


150 н.р. 
iron pipes. 
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Contemporary Electrical Science.—The sensation of the 
current number of Wiedemann's Annalen (No. 12) is undoubtedly 
the Paper by Н. Munaoka, of Daisan Kotogakko, Kyoto, 
Japan. The swarms of glow-worms which adorn and illumi- 
nate the June nights in that neighbourhood suggested to our 
Japanese colleague that they might be made to yield X-rays. 
As a matter of fact, they yielded something altogether new in 
the way of light. It appears that when 300 glow-worms are 
shut up in a box with a sensitive plate covered with cardboard 
and metal, an impression is produced where the cardboard lies 
on the sensitive plate, but not where it is cut away. When 
the metal plates are taken away, and only perforated cardboard 
u*ed, an impression is only produced through the perforations. 
The cardboard seems to exert what our author calls a ** suction 
effect " upon the rays, which suggests the magnetic analogy of 
the permeability of iron for lines to force. The most striking pro- 
perty of these rays is that their penetrative power is zmparted to. 
them by filtration through paper, cardboard, or metallic plates. 
Unfiltered glow-worm light exerts no photographio eftect what- 
ever. It behaves like ordinary light, and may be easily 
reflected, refracted, and polarised. The glow-worm rays (or 
Muraoka rays, as we think they should be called), show regular 
reflection, and probably also refraction and polarisation, but no 
action upon fluorescent screens or upon electric discharges. The 
active light comes from all parts of the body of the worm, and 
penetrates its wings. It is a pity that these remarkable 
observations cannot be verified till the next glow-worm season, 
and, even then, probably in Japan only. Another novel 
Paper is contributed by O. Schurr, the well-known Jena glass 
manufacturer. He describes a new electric discharge pheno- 
menon, under the name of the electro-capillary light. When 
the discharge of an induction coil is sent through а narrow 
capillary tube, say 005mm. in diameter, provided withaluminium 
or copper electrodes, and filled with air at ordinary pressures, 
an intense luminosity of the thread of air is obtained, a lumi- 
nosity, indeed, which is intrinsically far superior to that of the 
arc, and would form an exceedingly powerful source of light if 
it could be made continuous. The narrow capillaries dete- 
riorated rapidly, roughening inside, and being blown into a 
series of spherical enlargements. Wider tubes gave less light, 
but were much more permanent. At the same time the bright 
lines in the continuous spectrum of the original light became 
more prominent. At pressures above one atmosphere the phe- 
nomena were nearly the same, but the sparks passed with 
greater difficulty. At low pressures the light became less in- 
tense, the continuous spectrum faded, and the bright lines shone 
out more distinctly. The kind of glass is immaterial. Thetubes 
may be made 20cm. long, and make capital line sources. —— 
GORE Brion writes about the transition of carbon from 
the non-conducting to the conducting state. He operated with 
paper, bamboo, and cellulose fibres. The resistance was found 
to be a function of the highest temperature to which they had 
been subjected and of the time which had since elapsed. For 
bamboo, and cellulose fibres the lowest resistance was nearly 
attained at 820°C., there being very little change after that. 
On cooling, the resistance rose rapidly and then more slowly, 
attaining two or three times its original value in 24 hours. 
There is always a residual conductivity which remains after 
cooling, and whose value depends upon the highest temperature 
attained. There are a large number of Papers of less imme- 
diate interest, the chief of them being one by WirsiNa and 
SCHEINER, on an attempt to demonstrate the existence of 
electromagnetio waves in sunlight. С. А. Mxnrus gives 
an account of his researches on ‘transverse currents," 
?.e, currents sent across 4 vacuum tube conveyiug a main 
current along its length and thus rendered conducting. 
FERDINAND Braun attempts to prove a difference of electric 
surface conductivity along the different axes of a orystal. 
The idea is that the condensed water vapour forming the 
conducting surface layer is affected by the molecular forces 
determining the crystalline shape. Such a difference was 
in fact observed, and it may be safely concluded that the 
layer of water has properties intermediate between those 
of a liquid and of a solid. This is confirmed by the fact that 
the difference of conductivity disappears when the layer reaches 
a certain thickness.—|E. E. F.] 
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ELECTROMAGNETIC THEORY.—XCIV.* 
BY OLIVER HEAVISIDE. 
(Continued from paye 142.) 


$383. It is a commonplacesin mathematical physics to 
require the expansion of an arbitrary function in a series of 
functions of a given type.  The[dynamies indicates that a 
certain kind of function represents a normal vibration, for 
instance; and also shows how to obtain every possible variety 
of this normal vibration so as to harmonise with the boundary 
conditions. Then, since in the real motion there is no limi- 
tation to any particular motion, provided it be consistent with 
the conditions imposed, a physically-minded man can at once 
conclude that every possible sort of motion is included in the 
special normal motions, and therefore that an arbitrary function 
can be expanded in a series of normal functions. And so it 
always is, of course. 

But it is not with these expansions in normal functions 
that we have to deal at present, but with something quite 
different. If we have f(x) => A, sin nz, a function of x being 


expanded in sine (functions, to hold good between certain 
limits, and to satisfy some conditions at the limits; or if we 
have /(х) = 2 АЈ, (пах), under similar restrictions; although 


these equations are loosely called identities, they are not real 
identities. 

An absolute identity is such that the expression upon one 
side of the equation expressing it can be converted to that on 
the other side by mere rearrangement of parts. After cancel- 
lations, it means no more than 0=0, or 1=1,or zz, &c. 
Expansions in normal functions are not of this sort ; say that 
Fr) = A, sin nz, and f(z) is expressed by a power series, then 
it is not usually the case that the coefficient of x on the left 
side is the same as on the right side, or similarly for any 
other power of z. If it were so, we should have an absolute 
identity. This may sometimes occur, e.g., when f(z) = sin nz ; 
but, in general, the coefficients of powers of х in the normal 
series assume infinite values. So we do not have identity, 
but merely equivalence, under limitations ; for example, the 
form of f(x) must be varied in different ranges of the variable 
г in order to preserve the equivalence. 

But when we say that Hr) = 2 A,I,(z), where I,(x) is not a 
normal function (or is one only in a changed sense), it is 
with an absolute or true identity that we are concerned. By 
mere rearrangement of parts, aided by mutually destructive 
additional terms, the function f(z) has to be turned to the 


form 
f(x) = A,L(z) + A, I. (v) + АЛ) +..., (60) 


where r, s, t, &c., and the coefficients A are determined by 
the nature of f(x) alone, without reference to boundary 
conditions. | 

Our physical problem indicates plainly enough that the 
expansion is either possible in general, or else is the form 
from which to derive other series in cases of primary failure. 
And so it works out, without difficulty. As an easy preliminary 
example of this sort of expansion, consider the function 

q^ qnl аъ+? 
* „ nti mp eh) 
where л has any value. We have 4 п en en I 1 follows 
obviously that any power series can be identically expanded in 
a series of e, functions, whether the n's be integral or frac- 
tional, save for failures when н is a negative integer. 

Now the Bessel expansions are by no means so simple as 
the last, but the same principle is concerned precisely. Say 
it is ($z)*/|\n that is to be expanded. This function is the 
rst term in L(z). So if we equate f(x) to I. (), the right 
side is redundant in the other terms of I, (), which involve 
r z, у®+4, and soon. Therefore introduce I^*? This will 


make, with a proper factor, the coefficient of z^*? be zero. 
JJ ⁵mp p ee ВОРА S 

* This series of Articles is a portion of Vol. II. of Mr. Heaviside’s work 
on "Electromagnetic Theory." All rights of reproduction are reserved. 


Then the addition of 1%+* with a proper factor will make the 
coefficient of z^** be zero. And so on. Thus, 
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&c., so all the coefficients become known. The result is 
or { pos 21745 g ae + 4) I 4. — oe +2) 
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(76) 144 —_— НР (n +8) Ingt +... Ма). (68) 


By the mode of construction, this formula is valid for any 
value of n from — o to + о. But it fails, or gives a useless 
identity, like І, IL, when n is a negative integer. This case, 
and its application to electromagnetic waves, will be done sepa- 
rately, as will the case of the logarithm. Examples :— 


1=(1,-21,+ 21,- 21,+ 21, -...)(z), (64) 

J = (II- 813 ＋T 5I,- 71. 91, . ) (), (644) 
(32) 2 = (Iz 4 J. 91,-161,+251,,—-...)(z), (648) 
(9/8 = (I, - 5 I, + 14 I. 80 Ip + 551, —...)(z), (640) 
(zr) / = (I4 - 23 L4 + 25 Ig 86 Ia + -..) (2). (64р) 


To make по mistake about the application, put ot for z, then 
the last formula shows that if the impressed voltage at the 
origin is expressed by Ve” = e(4ct) | 45, then the wave of voltage 
generated is | 

wes 


zr “Р edic PD E30 Pa- C 5 
vert mel jpg ru 25% Pa- JO (65) 
the function I, (vt) being turned to (w"/|n Р, (2). 

Since (68) is an identity, it does not matter what x", x"*?, 
&c., mean, provided (a & Б)2" = аа" + ben, when а and b аге 
numbers. For in any case the cancellations bring us to 2" = 2". 
The formula may be written more symm etrically, to show the 
structure. Thus, 


day - (&— nl, - Pn +2)Inge+ Bin + 40144 J. 


7 ` (66) 
It is now perfectly regular from the beginning, and we see 
that it is a complete series, because carrying it backward will 
only introduce zero terms, |- 1, | – 2, &., being infinite. 


8384. Having got the expansion of x", we are in full possession 
of the expansion of the series > B. *. There may be any number 
of terms in this series, and the indices need have no connec- 
tion with one another. But should there be no connection 
given, the expansion in I funetions will consist merely of (63) 
or (66) repeated again and again, with various values given to 
n, and with initial coefficients B, and we cannot simplify 
further. But practically the indiees will follow some law, as 
unit step or step 2 from one tothe next. Then we can collect 
terms and get useful formule. The most important case 18 
step 1, with O for first index. "Thus, let 


B, + B,(}2) BTE. (AT, + AT, + Asla + )(). (67) 


2 

Given the B's, find the A's. There are two ways. First 
equate the coefficients of the different powers of z. This will 
give, first, A, then A,, then A, and so on. The other way is 
to use the formula (68), and rearrange terms. Either way we 


come to the result 
> n, 8?" BI, + В, + (B, - 2B)L, + (B, - 801. 
(А 
БЕ + (В, – 4В, + 2В,)1, T (Bs "e 5B, + 5B,)I; + — 29 (68) 


the argument of the J functions being æ throughout. But 
this does not go far enough to exhibit the law of the A 
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coefficients. Nevertheless, it is very simple, and is exhibited 
in the following table of the numerical coefficients in the A’s, 


from A, up to Aj; :— 
0 | 1 
1| 1 
2 1 2 
8 1 8 
41 4 2 
5 1 5 5 
6|1 6 9 2 
7/1 7 aA 7 
8.1 8 20 16 2 
91 9 27 30 9 
10 1 10 35 50— 25 2 
111 11 44 7 b 11 
19 1 12 54 112 105 36 2 
18 | 1 18 65 156 182 91 18 


The numbers to the left of the vertical line show which A is 
referred to. In the corresponding row are the numerical 
coefficients for that A. Equation (68) gives them up to As. 
Then, by the table, | 
As = Be- 6B, ＋ 9B. — 285, А, B, - 7B, ＋ 14B, - 7B,, 

and soon. The first column of 1’s explains itself. So does 
the second column. All the rest is constructed by this rule :— 
The sum of the first m numbers in any column after the 
first is the mth number in the next column. Thus, 2+8+4 
in the third column = 9, the third number in the next column. 
Similarly, 105 in the fifth column is the sum of the first five 
numbers in the previous column. Practically, 50+ 55 = 105, 
and 77+105=182, as shown by the sloping lines. It is 
easier to work with such a table than refer to a general 
formula. Here are some examples. 


€ = (I, 4- 2T, + 2T, + 2], T. . .) (Y), (69) 
from which come , shin х and cosh z. Compare with (88), 
(85), § 881, where the special electromagnetic problem is con- 
cerned. 
dain 2 == (Ii ＋ I. T I. +L A. .. ) (H, 70) 
sin 3 (I, - 41, + 111, — 291, + 761, - 1991, T . ) (z), (71) 
e — I, € (I - L, - 2I, -L +I + 21) 
+(L- I, - 21, — 1, T III + 214) +... . (72) 
These are constructed by the table. As an example of 
application, if the impressed voltage is given by }sinct 
= Үе, where e is constant, then the wave of voltage, 
according to (70), is given by 
и? 5 
v. -b рт st Jer 
As another example, the formula (58), § 382, relating to 
steady impressed voltage, may be referred to. The table will 
give the development to any extent required. Another 
example is 
Vie" (фо) (I, +I,) (ot) (I + 21, + 8I, + 41, . ) (00) . (74) 
This will make 


и? 
Vet ae (uP, + cu 4 SP +... (ә), 


(78) 


j (75) 
because it is right at the origin, and at the wave front, and 
satisfies the characteristic everywhere between. 

In the above the step in the index was 1. This includes 
step 2, and other cases, by the vanishing of certain of the B’s. 
But it is now necessary to give the formula for a power series 
when the indices are not integers, but still so that there is unit 
step from one to the next. For this purpose use (66). Thus 
x52. 


— 


* — 1 n 
p —1 dv -1)1,,- 1 0 + 1)1, 1+ at 3)In+3 - “| 


* — 1 in 1 
"el а, (0+ 242 + = (n а.) 
n 0 1 (2 


B ar 7 n+l n+2 
+ +1100" + Е" T3)L +з + 22 Ut 5)1һ+5— — 


S (76) 
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Now collect the I, terms together, and the In+2 terms, and 
soon. The result is that the coefficient of I, is 


n —1 n—2 п – 8 n 
„ Baan y Basalt = Beat Aus 


\ 0 n-2 jl |n —4 42 In-6 3 
T MS р Е (77) 
This is written symmetrically to show the structure. But 


it may be simplified to 
n n n 

= га =By- =; m n-4 a E —5 — 

А В, 1 a+ j^ 8)D 4 3 4)(n 5)B, 6 


— 


+ KC - 5)(n - 6)(n - 7)B,_¢ 


l- -le -O. , (18) 


which also shows the structure, save near the beginning. This 
formula applies to all the A's. That is, changing n to n+m 
produces Anim. When m is integral, and the first B is Bo, we 
obtain the previous results, in (68) and the table. 

The series for A, must be continued until it stops, by ex- 
haustion of the B's in descending order. But if the B series in 


> 2 A.. H, (79) 


does not stop, going backward, or with decreasing n, then the 
series for A, does not stop either. This occurs when the power 
series is endless in the negative direction. It is not assumed 
that the B series begins with any particularn. Thus the power 
series 

f(x) ar + bx- 5 crt d, , (80) 
which begins with z-!, will give a Bessel series expansion in- 
volving I.;, I.,, Iz, &c., on indefinitely, whether the series 
f(x) stops or not in the positive direction, and the coefficients 
A will in either case be finite series. But the series 

Ҳа) = ...... + az-3 bai + ext + dat, (81) 

which stops at the term zi, will make the A's be infinite series 
when f(x) is endless in the negative direction. And should 
Дх) be endless in both directions, we may expect that the 
series for the A's may be divergent. But (79) will be an 
identity for all that. 

This matter of the endlessness of the A, series, when the 
original power series is endless backwards, turns up in a 
curious form when integral powers are concerned. ‘One 
example will be sufficient. Let /(х) =1. We know the.praper 
result already. See (64) above. Or, in (77), let all the:B's 
be zero except B,=1, and then give л all values 0, 1, 2, &., 
to find the A’s. But in using (79), we may regard the B 
series as being endless in the negative direction, and stopping at 
the term Bar. For — 1, |= 2, &c., are infinite, and therefore 


B_,, B_,, &c., may have any finite values without interfering 
with the value of the power series being 1. But if we do this, 
we shall obtain endless seriés for the A’s. Will the results be 
wrong, then? Test this. | 

The formula (78) makes A0 = 1 as before, and then 

A,= - B_.—B_, -2B_,-5B_,-..., 
A,= -2-B_,-2B_,-5B_,-.... 

These are the coefficients of I,(z) and L(x). The first may have 
any value, the second also, although the first term is correct. 

The explanation is that in virtue of the inclusion of the 
arbitrary B's below B, we require to include I (х), I_,(z), 
Ke. Doing this, we shall find that A ,— A, and 
A_,= -2 - A, ButI,is the same as I,, and I , the same as 
L. 80, joining them together, all the arbitrary B's are elimi- 
nated, and the true result already obtained is arrived at. Our 
formula rejects all the redundancies. Practically, of course, 
(63) should be used, with ^ = 0, and similarly in other cases. 

8 885. In another application, to be made shortly, we shall 
require the expansion of a function of х, not in a series 
of I, functions, but of J, functions. The connection is 
I, (zi) d, (c), and this makes J, () be an oscillating function. 
The expansions are still of an identical nature, and the ques- 
tion now is, how to modify the preceding formul: to suit the 
changed circumstances. Say that 


B. E A, I. ) -A E., (). (82) 


THE ELECTRICIAN, DECEMBER 18, 1896. 


241 


We know the A's in terms of the B's. 
in terms of the B's. 
becomes 


Now find the E's 
Put zi for х, then the first equation 


> 5. 0% X АЈ, (H). (88) 


In this use (77) or (78). Thus, 
zu 
n 
(B.. + 1 Bs"? + 30 8) B. 4 4... Ha) (84) 


since ? = —1, l, &c. 


Now for B, i“ write B,, for B, ,/"-? 
write B, 2, &c. 


The result is 


GY) n n % | 
УВ, С ={B, + iP 20 0. — J. O, (85) 
the required result. That is, 


E. B, + i B, „+ E (n —8)B, + 30 — 4)(n – 5)В, 4 К 
8 


To expand the function in J, series, therefore, we have merely 
to alter all the – signs in the formula for A, to + signs, to 
produce E,. 


Thus, when the indices are integers beginning with 0, (68) 
above becomes 


> Bde = В,7, + B,J, + (By + 2By)J, + (B, + 8B,)J, 


+ (В, + 4B,+2B,)J,+ (B; + 5B, + 5В,)Ј, +.... (87) 


The same table is to be used, with all signs taken positively. 
Examples :— 


cos x= (Jo — 2J,-- 23, — 27, — ...)(z) (88) 
1 — (Jo 23, +25, + 23+ ...)(2) (89) 
€ = (J, + 23, + 6J, T 14J, + 84J, + ...)(2) (90) 


These are done by the table.  F.g., the 84 in the last formula 
is 2* x 1 4-22 x 4 4-2, by the fourth row of figures. 

Sometimes the expansions in I functions and J functions are 

quite similar, except in the signs. But this is not general. 


Thus 
shing = 2(Т, + I, +I, T I. . .) (H), (91) 
= 2(J, 7 7Jf - 41J, 4 ...)(x), (92) 
sina —2(J, — J, +J,- J T. . )( z), (98) 
= (I, - 71, + 411, — ...)(z). (94) 


In treatises on Bessel functions will be found various expan- 
gions of the identical kind in J, functions. They are usually 
derived from definite integrals by trigonometrical processes, 
and by the properties of Bessel functions. Perhaps this may 
be the best way sometimes ; but I think, in general, the above 
method has the advantage of simplicity of reasoning and of 
working, besides being comprehensive. The fractional cases, 
for example, are done by the same formule, and these might 
sometimes be very difficult by integrals and trigonometry. 


(To be continued.) 


THE MEASUREMENT OF TEMPERATURE : AN APPLI- 
CATION OF THE MEASUREMENT OF RESISTANCE. 


BY G. M. CLARK, B.A. 
(Continued from page 176.) 


As these articles are to deal with the measurement of 
temperature through the measurement of resistance, it 1s not 
necessary to consider how other types of thermometer besides 
the wire thermometer fulfil the necessary conditions. Before 
leaving them, however, it must be pointed out that the use of 
the mercury thermometer has been treated as a measurement 
of length, as this is the most simple and familiar form. What 
is really measured is a change of volume of mercury relatively 
to that of an elastic glass envelope. The former of these 
involves the calibration of the stem into parts of equal volume 
instead of parts of equal length. The latter is a much more 
complicated phenomenon, as it depends on the nature of the 


glass, the shape of the bulb, the hydrostatic pressure to which 
it is subjected by the column of mercury and the external 
pressure. Further, since a glass bulb when heated, and then 
cooled, does not return to its original volume till after some 
time has elapsed, there are temporary changes of zero whose 
magnitude will depend on the temperature to which the ther- 
mometer has been exposed, These are quite separate from 
the “ rise in the freezing point which takes place slowly for 
years after the thermometer has been made. It need scarcely 
be mentioned that the whole of the mercury and that part of 
the glass up to the top of the column take part in the expan- 
sion; so that if one part —the bulb—is at a different tempera- 
ture to the rest—the stem—the temperature indicated will not 
be that of the bulb, but somewhere between that of the bulb 
and the stem. This correction for the unimmersed portion of 
the stem—Poggendorff’s correction—may be a very large one, 
and is always very uncertain. It can only be got rid of by 
jacketing the whole stem. Despite all these complications, 
the mercury thermometer is an instrument of precision when 
used in the proper way. Those who wish to use it as such 
must refer to Guillaume, ** Traité de la Thermométrie,” 1889. 

We can now see that there is no a priori reason for thinking 
that the two thermometers—the mercury and the wire thermo- 
meter—should agree as to their scales, or that either of thém 
should fit in with the gas thermometer scale. Yet both df 
these forms of thermometer are in common use. The follow- 
ing considerations will show why we are enabled to use them. 
If we take any curve which does not turn back upon itself, 
such as that shown by PQ (Fig. 1), we can, starting from O, 
always arrive at any point, P, on the curve by travelling for 
a distance, OM, horizontally, and then through a distance, 
MP, vertically; or we can start by going through a distance, 


Ето. 1. | 
ON(=MP), vertically, and afierwards through a distance, 


NP (= ОМ), horizontally. We may be given the length OM 
and the corresponding length MP; then by setting out pairs 
of such value we would be enabled to trace out the curve PQ. 
Otherwise, we might be given the curve PQ to start with; 
then if we know further the horizontal distances such as OM, 
we can find the corresponding verticals MP, or vice versá, 
given ON (= МР) we can find NP (= ОМ); that is to say, 
through the curve of relationship we can measure ON by O 
or OM by ON as we please. 

This is a method of measurement which is of most frequent 
occurrence. With a voltmeter or an ammeter we neither 
measure volts nor amperes; we generally measure an angle. 
There is a curve of relationship between the angle of deflec- 
tion and the current sent through the instrument; and it is 
by aid of this curve that we are able by measuring an angle to 
measure a current. There is no difficulty in a case of this 
kind, for angles and amperes have always been perfectly dis- 
tinct ideas. A similar method is also used in the measure- 
ment of temperature; but here there is much greater likelihood 
of confusion. We have always been taught that a mercury 
thermometer measures temperature, and so it does, but only 
in a similar sense to a voltmeter measuring volts. A mercury 
thermometer measures an expansion ; and it is by the aid of 
the curve of relationship between expansion and temperature 
that we are enabled to measure temperature by measuring 
an expansion.“ Here also the converse problem is used. 

* Part of the confusion of ideas which arises when different thermometric 
scales are under discussion is no doubt due to the fact that so many of the 


effects of heat are very nearly linear functions of temperature, especially 
between 0°C. and 100°C. Hence the departure of a scale founded on one 
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We frequently measure temperature by other means, and thus | convenient when only one man is working at a given problem, 
obtain the expansion of the mercury.* In the other case we | but difficulty is sure to arise when more than one man is at 
do not use the converse. We do not measure angles by | work on the same problem. There may be a real actual 
amperes, as we have simpler and better means already. We | difficulty in transmitting the standards for comparison ; and, 
could, however, evolve a geometry starting from an ammeter | besides, each man, or nation, is nearly certain to prefer his or 
as a basis. We might say that a deflection of one-angle is | their own standard. We have no court of arbitration in 
produced by a current of one ampere through the instrument. | which to settle such matters. 
This would most probably lead to the result that in the new The determination of the curve of relationship in the case 
geometry all our one-angles would not be the same size. The | of a wire thermometer must, of course, be entirely a matter 
one-angle 0—1 and the one-angle 10—11 would evidently be | of experiment. The acceptance of this curve by others is a 
of different sizes, if the ammeter scale, as most do, closed up | question of the credibility of the evidence adduced. Sir 
towards the zero. William Siemens, in his Paper on The Electrical Resistance 
Only in the case where the ammeter scale was uniform from | Thermometer and Pyrometer (Trans. Soc. Tel. Eng., 1875), 
beginning to end would the old and new geometry be com- | gives the expression r=a Ti+ 8 T -- y where а, B, у are con- 
parable. Measurements of angles expressed in this way would | stants as expressing the relationship be'ween resistance (r) 
be almost useless, though a great step would be taken if one | and temperature (T). There are many objections to this. In 
ammeter was kept as a standard and all others compared with | the first place, the temperatures up to 350°C. were measured 
it. Let this is very much the method in which temperatures | by an unstudied mercury thermometer, and higher temperature 


are measured. A thermometer used for measuring tem- | by a form of calorimeter. Also his measurements of resist- 
peratures is very closely analogous to an ammeter ” used, in | ance were not taken to a higher order of accuracy than $ per 
the above way, for measuring angles. cent. Thus neither r nor T were measured with anything like 

If we use this analogy as a guide, we can see— the order of accuracy that it is now possible to attain. The 


1. “ An ammeter ” measuring angles. Unless the ammeter | formula given was an attempt to base the increase of resist- 
scale is uniform, or the curve of relationship between angles | ance with temperature on dynamical reasoning. Now, although 
and amperes a straight line, all one-angles are not the | same mathematicians tell us that the time is coming when 
same size. physical experiments will be no longer required, for all results 

2. А thermometer measuring temperature. Unless the | will be deduced by abstract dynamical reasoning, that time 
thermometric scale is uniform, or the curve of relationship | has not yet come.* 
between the heat property utilised and temperature a straight It is far better to express a series of experimental results 
line, all one-degrees are not the same size. in as simple a form as possible, consistent with the order of 

8. Even with this great objection, angles so measured | accuracy of the original observations. It is not here meant 
would be of service if a standard ammeter was kept, and all | that no one should attempt to base their theories on dynamical 
others referred to it. reasoning, but the distinction must always be clearly drawn 

4. Even with this objection, temperature so measured | between theory and experimental results. If it should chance 
would be of service if a standard thermometer was kept, and | that the experimental results are such that can be most simply 
all others referred to it. plotted on а straight line, a hyperbola or other well-known 

5. If the standard ammeter itself had a uniform scale, the | geometrical curve, there can be no harm done in expressing this 
inequality of the one-angles in the working ammeters would | curveeither in speaking or writing by its mathematical equation. 
be of no consequence. The equation is not a dynamical deduction, but merely either 

6. If the standard thermometer itself had a uniform scale, | & shorthand form of, or mnemonic aid to, expressing the state- 
the inequality of the one-degrees in the working thermometers | ment that the results of the experiments can be expressed in 
would be of no consequence. such а form within the probable limits of experimental error. 

7. If one definite position of the ammeter needle was called | It does not mean that there is no other way of expressing the 
0, and another definite position called 90, and the interval | results. Anyone who has taken a series of experimental 
between these two divided into 90 equal parts, we might call | results and attempted to make a geometrical curve pass through 
each of these parts ldeg. them, will probably have been surprised at the number of 

8. If one definite state of the thermometric substance was | these that quite nearly enough express the probable mean 
called O and another definite state called 100, and the interval | path of the observations. Also, they may have noticed how 
between these two divided into 106 equal parts, we might call | apparently a very small change in their curve will entirely alter 
each of these parts ldeg. the appearance of the constants of the formula expressing the 

9. This 1deg. will not be the same size as the 1deg. given | curve. 
by the geometrical definition of an angle, unless we have There is no doubt that Siemens’ formula does express the 
chosen our two definite positions at right angles to each other. | results of his observations. But very many other formule 

10. This 1deg. will not be the same size as the ldeg. given | would do the same. Moreover, being based apparently on 
by the definition of temperature, unless we have chosen the | dynamical reasoning, there is a fictitious air of accuracy about 
ratio of the two temperatures in accordance with that definition. this kind of formula. After all, however, we want to know 

From what has been said above we see that in order to 
convert a measurement of resistance into a measurement of 
temperature, the curve of relationship between these two 


whether the result is of any use to us. The values given by 
Siemens (p. 10, loc. cit.) for platinum are :— 


must first be determined. Even if this cannot be done, we at ИНИ H 
may still make progress. For we may keep one wire thermo- + 00021448 + 0°0024187 + 050425 


with E Although by this method all our one-degrees may * 0092185 T 000007781 . 

not be equal, still they will all be recognisable in terms of the : tion of these fi hows that. besides being 
standard; and, provided the standard itself undergoes no аро 
change, we have some опе, definite, recoverable scale in which 
results can be expressed. This method is undoubtedly very 


stated to a far higher order of accuracy than the experiments 
could justify, the constants for each particular thermometer 
would have to be determined separately, for we could never 
make any assumption even as to the probable value of any of 
them.t This formula also suffers from the defect that the 
deduction of results by its means are complicated (p. 41, loc. 

*The theory of gases is probably the most simple physical problem that 
can be approached from a dynamical basis. Those who have studied this 
subject may have some idea as to when other physical problems will be put 
on the same footing. 


of these effects from the gas-thermometer scale may for many purposes be 
neglected. Each case, or class of cases, in which a temperature measure- 
ment is involved must be considered by itself, and the correction term put 
in or left out as the case demands. As in these articles we are dealing 
with the elements of the subject, it is of more importance to point out 
that these correction terms must be considered, rather than attempt a 
elassification of the observations on which each particular type of ther- 
mometer can be considered as a direct-reading instrument. : 

* This is the method employed in calibrating a mercury thermometer t Allowance must, of course, be made that, at the time this Paper was. 
by direct comparison with another standard. See Journal Chem. Soc., | written, platinum was not to be obtained to the same uniformity as at the 


| 
meter ав a standard, and compare the indications of others + 0°039369 + 0:0021640?7 - 024127 
LVII. 1890. Heycock and Neville. present time. It was generally alloyed with its kindred metals, iridium, &c. 
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cit.) and so liable to error. It is better adapted for calculating 
r from a known value of T than rice versá. Furthermore, by 
taking square roots or by squaring during the process of 
reduction, the order of accuracy is considerably obscured. 

For some time after Siemens’ Paper this electrical method 
of measuring temperature did not make much progress. This 
was in part due to an unfavourable report of the Committee of 
the British Association appointed in 1872-8*. This Com- 
mittee tested pyrometers manufactured by Siemens, and 
found that the wire coil after being exposed to intense heat 
permanently increased in resistance at standard temperature. 
In the pattern of pyrometer tested the platinum coil was wound 
on а pipeclay cylinder, and a tube of wrought iron was used 
as & protective shield. The platinum alloyed with the silicon, 
and thus altered in resistance. Siemens himself suggested 
the remedy; for he found that, when he used a platinum 
casing or an iron casing well enamelled on the inside or with 
a porcelain lining, he could detect no appreciable change in 
the resistance at 0°C., except that due to the initial annealing 
of the coil, after severe heating (loc. cit., note, p. 28). 

Callendar, in 1887, published his Paper on the Practical 
Measurement of Temperature” (Phil. Trans., Roy. Soc., A., 
1887). In this work Callendar compared his wire thermo- 
meter directly with his air thermometer between temperatures 
of О°С. and about 600°C., the platinum spiral being within 
the glass bulb of the air thermometer. He thus determined 
the curve of relationship between resistance and temperature 
for a particular sample of platinum wire over that range of 
temperature. Callendar expressed his results in а form, 
amongst others, in which the calculation of temperature from 
а measured resistance is a simple one. This form is the one 
now generally adopted. | 

In the first place we give the name platinum temperature 
abbreviated to its initial letters p? to the number obtained by 
dividing the increase in resistance at any temperature above 
the resistance at 0°C. by one hundredth of the increase in 


resistance between 0°C. and 100°C., or pi= 1 * 100, 


= 
where R, is the resistance at 0°C. R, that at 100°C. and R that 
any temperature ЁС. | 

It is useful to have a name for the quantity R, — R,, as the 
openness of the range of the thermometer depends on the 
magnitude of this quantity. It is called the fundamental 
interval (written F I) of the thermometer. 

The expression for pt gives us & number which we call 
degrees on the platinum scale. These degrees, since the 
eurve of relationship between resistance and temperature is a 
curve and not a straight line, are not all of the same size, and 
there cannot be more than one of them equal to one degree of 
ihe gas-thermometer scale. 

In the second place, then, Callendar took the differences 
between the temperatures given by his air thermometer (t) 
and those deduced from the resistances (pt). These differences 
were then plotted with temperature (t) as & base, and the 
differences (d —t— pt) as ordinates. The curve, which closely 
expressed these data within the limit of experimental error, 
was & parabola. This parabola can be expressed as 


ice 


The coefficient 8 for the wire which Callendar used was 
1:57. It will be seen that, whatever the value of $, when 
t=0 and when £—100, then d- O. This is a consequence of 
the method by which the platinum scale was constructed. 
Further, also, when ¢ lies between О and 100, then d is 
negative, or the number expressing the same temperature 
will be larger in the platinum scale than on the air scale. 


The minimum value of d is when t = 50, then d- i = —0°4°C. 
Below OC. and above 100°C. d is positive, and increases 
rapidly as ¢ increases. Thus when 

t=800°C., d= 68— 9:4°C., 

t=600°C., d=806=57°1°C. 


* In Nature, August 23rd, 1894, Prof. Carey Foster admits that this 
report of the Committee was vitiated by the errors referred to here. 


and when 


This formula, though well adapted for calculating d or pt 
from known values of t, may not be considered to be in its 
best form. For the quantity we obtain from measurements 
of resistance is pt, and the calculation of t from pt involves 
the solution of a quadratic equation. The advantage of 
having a simple expression to remember far outweighs this 
objection, The easiest way of using the expression is to plot 
out the curve, with pt and d as base and ordinates over the 
range in use, to the required order of accuracy, and use this 
graphic solution. 

Callendar (doc. cit.) only compared one sample of platinum 
wire with his air thermometer. Griffiths, and Callendar and 
Griffiths jointly, compared different samples of platinum wire 
made up into thermometers of differing construction, both 
with each other and also directly with an air-thermometer. 
Their conclusions were that in general each sample of wire 
had its own coefficients of increase of resistance, or, in other 
words, the platinum-temperatures deduced are dependent on ‘ 
the particular wire used. When, however, the values of ó* 
have been determined, and the values of ¢ calculated by the 
second formula, then these values of ¢ are in agreement with 
each other and with the air-thermometer scale to the limits of 
experimental error. 

Griffiths has further made a comparison over a limited 
range, 15°C. — 25°C., between thermometers standardised at the 
Bureau International des Poids et des Mésures and those 
standardised by himself from the platinum scale. He has 
thus shown that the size of 1deg. deduced from both standards 
is the same. 

As Callendar used a glass bulb in his original air-thermo- 
meter, his upper limit of temperature was reached at about 
650°C. A platinum wire, however, can be exposed to far 
higher temperatures before fusing, and can therefore be used as 
a thermometric substance over a great range of temperature. 
Although there has been no direct comparison of the platinum 
scale with the gas-thermometer scale over such extended 
ranges of temperature, there is still & great mass of experi- 
mental evidence that it is quite safe to use the Callendar 
method of reduction at these higher temperatures. At any 
rate, even if this method of reduction does not give the gas- 
thermometer scale, it gives a constant scale, in which all high 
temperatures can be expressed. The work of Heycock and 
Neville (Chem. Soc. Trans., 1895) 1s of the greatest value on 
this point. Amongst many other determinations of a similar 
nature, they have determined the freezing point of gold with 
five different platinum thermometers. The results are stated 
in the following table: 


Freezing Point of Gold. 


Thermometer. pt. i ô d=t—pt t 
3 «2 
15 908˙7 | 1:500 1552 10619 
15 852:9 | 2:040 208:3 1061:2 
18 900:7 | 1:574 180:7 1061°4 
15A 9035 1:555 1586 1051°9 
14 907°7 | 1:511 154:5 1062:0 


meters vary so that the greatest variation in 8 is 0:540, or over 
25 per cent., and the variation in pt is 55 deg., or 6 per cent., 
yet when the reduction to t has been performed the variation 
between the results is less than ldeg. at 1060°C.t Such 
evidence as this, based on careful and long-continued experi- 
ments, cannot be lightly passed over. The freezing point of 
gold has only been quoted here as an example. Those who 
wish to enter more fully into the matter must refer to the 
original Papers. 

We have now stated sufficient to show that we can measure 
temperature as a quantity, and express our results on a con- 
stant scale by means of measurements of electrical resistance. 
Further, this measurement can be carried out up to a tempe- 
rature of 1100°C. or 2000" F. 

(To he continued.) 

* The method of determining ô is given in Phi. Trans., A., 1891. 
lendar and Griffiths on The Boiling Point of Sulphur.” 

t Le Chatelier (Comptes Rendus, August 12, 1895), considers that Violle's 


value for the freezing point of gold, 1045°C., should be raised by 15°C. to 
20°C., thus bringing it into close harmony with Heycock and Neville's mean 


value 1061°7°C. 


Cal- 
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° THE CROYDON ELECTRIC SUPPLY STATION. 


The Croydon central station, which was inaugurated on | Company have equipped the station to the specification Zof 
November 6th last, has many interesting features. The agree- | Prof. A. B. W. Kennedy, the Corporation’s consulting engineer, 
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Fie 1.—Plan of Croydon Electric Supply Station. 
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Fic. 2.— Elevation of Croydon Electric Supply Station. 


ment between the Corporation and the contractors, the British | the Corporation having supplied the necessary capital. The 
Thomson-Houston Company, is of an unusual nature. The | Company are to pay interest and sinking funds on the invested 
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capital, and are to run the station; and in return they are to 
receive the proceeds of the sale of the electrical energy, and the 
income derived from meter rentals, arc lighting, &c. The Local 
Authority is empowered to take over the concern at any time 
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after віх months’ notice, on payment to the Company of a sum 
fixed by a sort of sliding scale; or the Company may run the 
station for ten years, after which time it will pass into the 
hands of the Municipality. 


Fic, 3.—Thomson-Houston Armature. 


Scale of Yards 
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6,750lbs. of water per hour. Best Welsh steam coal is used,. 
and the stoking is done by hand. The boiler pressure is 
160lbs. per square inch. There are two Worthington feed- 
pumps, each capable of delivering 1,800 gallons of water per 
hour. The feed-water passes through a Kennedy water-meter 
and a Green's economiser; but the latter is not yet in use, as 
the chimney is still building. The chimney is to be 150ft. 
high ; but at present a 40ft. iron pipe is used, and the draught 
is forced with live steam. The steam mains are in duplicate, as 
isa be seen on the illustrations, and their length is extremely 
short. 

Engines.—The three Belliss compound engines are directly 
coupled to the dynamos. They each give 216 в.н.р. (when 
condensing), at a steam pressure of 180lb., and they run at 
860 revolutions per minute. The diameters of the cylinders 
are 12in. and 20in., and the stroke 94in. The governor 
works on the throttle valve, as is usual in the Belliss type of 
engine. The governor test at Messrs. Belliss's works showed 
that, on removing the full load, the speed only increased from 
860 to 865. The engines are to work condensing, a surface 
condensing plant by Messrs. Browett, Lindley and Co. having 
been put down. The condensing water is to be obtained from 
a lake at some distance from the works ; but as the water-main 
will have to cross & cricket field (and perhaps for other less 
important reasons) it was decided not to lay it this last summer ; 
and now football has begun. 

Alternators.—These are of the Thomson-Houston type, 
especially designed by Mr. H. F. Parshall, and, as above 
stated, are directly coupled to the engines, and run at 
860 revolutions. The field-magnets consist of 20 inwardly- 


Fic. 4.—Map showing Position of High-Pressure Mains. 
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The high-pressure alternating-current system, with sub- 
stations, has been adopted for the incandescent lighting, and 
the series-rectified alternating-system for the arcs. Figs. 1 
and 2 show the general arrangement of the engine room and 
boiler house. 

Boilers, &c.— The boilers are three in number, and of the 
Davey-Paxman ‘‘ Economic” type. They have each about 
1,800 sq. ft. heating surface, and are capable of evaporating 


es-ssewss (art of Ring Main not used in ordinary working. 


Projecting poles on a laminated yoke, so that the frequency is: 
60 ^u рег second. The spools on the field poles are held in: 
place by spring pins, so that they are easily removable. The- 
construction of the armature is slightly different to the type 
the Thomson-Houston Company has made hitherto. The- 
older pattern had T-shaped slots for the coils, wires of the 
two adjacent coils lying in the same slot and separated only 
by a wooden wedge. If one coil burned out,.the adjacent one: 


— 


would often follow suit. In the present pattern shown in Fig. 8, there are two slots 
for each coil, and the slots are of such a shape that the coil can be wound first and 
then slipped into position and wedged up. This facilitates repairs, as well as simplifying 
the original winding of the armature. | 

The collector rings are placed on the shaft, one on each side of the armature. The 
one is held by two ebonite collars, one on either side; the other is uninsulated. The 
insulated collector ring and brush. are to be covered in with a glass shield, so that 
there is no danger of the attendant touching it when he is feeling the bearings. The 
lubrication of the bearings is effected by a brass ring, which hangs loosely over the 
shaft, and dips in an oil bath below the bearing. 

Day-Load Plant.—The method of dealing with the day-load, which is the same as that 
adopted for some years by the Woolwich District Electric Light Company, may be here 
described. A 80-kilowatt motor-alternator is employed, consisting of a shunt continuous- 
current generator and a 2,000-volt alternator, coupled together. During the day the 
continuous-current machine is run as a motor by a battery of accumulators; during 
the light evening load the alternator is run ав а motor off the bus bars, and the 
continuous-current generator charges the accumulators. The continuous-current part 
of thé motor. generator is a Thomson-Houston four-pole railway generator, taking 250 
amperes at 120 volts when run as a motor, and capable of being run up to 160 volts 
as a generator. : The alternator part has an 8-pole field, the cores being laminated and 
fixed in a cast-iron.yoke. The armature.is of the old Thomson-Houston type. 

Accumulators.—There: are two batteries of. accumulators, each consisting of 60 
88-plate E. P. S. cells. The plates are in leaden boxes instead of glass, and the dis- 
advantage of not being able to look between the plates seems to be quite compensated 
for by the total absence of creeping, the exterior of the cells and the shelves on which 
they stand appearing absolutely dry. Each cell stands on oil insulators of the usual 
type. A noteworthy feature of the batteries is the absence of hospital cells, the E.M.F. 
being regulated by a rheostat in the field circuit of the dynamo. If a cell needs 
charging more than the others, a milker’’ is used. This is a small motor-generator 
run off the cells. The generator part has a potential difference of three volts, and 
is connected to two terminals in the battery room, which can be connected with loose 
leads to any cell. The battery room is very high and well ventilated. The same 
applies to the engine room ; in fact, the elaborate system of window openers attracted 
our attention. The windows all open **in parallel," and are actuated by one common 
handle, which screws up or down. We expected to find that this was worked by 
a motor controlled by an automatic relay switch connected to a thermometer, so 
that the temperature should be automatically maintained between a maximum and 
minimum limit. But this degree of luxury has not yet been reached. 

Switchboards and Switching.—The switchboards are on a platform at one end of the 
engine room, only a few steps above the floor. The battery board is apart from the 
high-pressure board, and presents one interesting feature. The starting rheostats 
for the motor-generator are worked by a ratchet, so that the resistances cannot be 
switched out suddenly, but are gradually pumped out, as it were. This is a great kind- 


ness, both to the cells and to the armature of the motor. Kelvin multicellular volt- 


meters are used on this switchboard. The extra cost of these very beautiful instruments 
is, of course, saved by their wattlessness ; but the slow swing these low-voltage types 
have must be very troublesome. The station lamps are fed by the accumulators, but 
there is a special 120-volt transformer and an emergency change-over switch in case of 
accidents. 

The main switchboard is of the Ferranti type. The outer conductors of the high- 
tension cables being earthed at the station, only single-pole switches are needed. These 
are of the usual long-handled Ferranti pattern. The switchboard is divided into two 
parts, one corresponding to the feeders, the other to the dynamos. Each of the switches 
on the mains can be shut in by a wooden panel and locked when work is being carried 
-out on the circuit, it being the workman’s duty to do this. By the arrangement of the 
switches any feeder er any dynamo can be switched on or off the bus bars. In series 
with each switch is a Kelvin ammeter and a Ferranti oil-bath fuse. This fuse consists 
of an earthenware trough divided into two compartments, in each of which is a spring 
held up by the fuse wires passing over the partition. The trough is filled with oil. 
‚Оп the fuse melting the springs fall back into the oil, which quenches the arc. The 
pressure is regulated according to the indications of high-pressure Kelvin voltmeters 
across the 'bus bars. These instruments are electrostatic, the moving vane being of 
aluminium perforated with holes. The scale is a fine large one, and can be read at a 
considerable distance ; but a disadvantage is that the pointer does not begin to move until 
nearly 1,900 volts are reached, so that the machines have to be run up to pressure very 
carefully. The regulation of the exciting current for the alternators is effected by two 
rheostats in series. The first ones are used in running the machine up to pressure, arid 
the second set is used for keeping the pressure constant. The moving gear of the latter 
is.coupled together, so that the exciting current of all four machines is varied equally. 
When synchronising, à machine is first switched on to the 'bus bar through a smaller 
switch and finer fuse, which are in parallel with the main switch. If the fuse does 
not blow, the main switch is switched on and the machine is allowed to take its share 
of the load. A Hartmann and Braun synchroniser is used, the secondaries of which are 
connected to both a voltmeter and a lamp. It is found that the lamp and voltmeter do 
not indicate maxima at exactly the same moment. The exciting-current switches have 
carbon breaks, so that the current shall not be switched off the field coils too suddenly. 
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The current from each alternator passes through an Elihu | 


Thomson meter, in order that the output of each machine can 
be noted. | : 
Distributing Arrangements.—A present there are four sub- 


connected on through fuses. The high-tension fuses are 
made up of several wires in parallel, each wire drawn 
through a small vulcanised rubber tube, fitting rather loosely. 
It is found that fuses, made up in this way of several wires in 


stations. A, B, and D (Fig. 4) are connected directly to the | rubber tubes, blow with a very short break and show no ten- 
station by independent high-pressure feeders of 0-09, 0-07 and ' dency to arc. 

0-08 sq. in. section respectively. The substations are inter- The secondary circuits are supplied on the two-wire system 
connected by means of five high-tension cables, AB, BC, CD, at 200 volts. The insulation stipulated for the house instal- 
DA and HC, but each substation has a portion of the dis- lations is 100 megohms per lamp, 8, 16 or 82 c.p. lamps being 
tributing network allotted to it. At the boundaries of the considered as one, 50 c.p. as two, and 100 c.p. as three lamps. 
sections there are inter- connection boxes, so that any section The charge per unit is to be 6d., subject to discounts to very 
may be connected up to the adjacent one in case of an accident large consumers. 

at its substation. Both high and low tension cables are The demand for current is very satisfactory, more than 
concentric. They are insulated with jute impregnated with | 4,000 lamps being now connected, while between 2,000 and 
Callender's compound, and are lead-covered and steel-ribbon | 8,000 are now waiting for current. 

armoured. The junction boxes have no glands, but are ren- | Street. Lighting.— The arc lamps are divided into two series 
dered impervious to water by filling them with bitumen. Three | circuits, an evening one of 20 lamps, and an all-night one of 28 
of the substations are in little brick houses over ground, and | lamps. The former is switched off at midnight. The lamps are 
the fourth, shown in Fig. 5, is underground. This is pro- | double carbon 12-ampere Thomson-Houston lamps, capable 
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Fic. 5.— Elevation of Underground Sub-Station. 


1.—15-Ampere D. P. Fuse. 2. —15-Ampere D. P. Switch. 8.—150-Ampere D. P. Fuse. 


tected from moisture by thick concrete walls, and is ventilated 
by a tall iron pipe, which rises 10ft. or so above the surface of 
the pavement, against the wall of a building. The entrance 
to the box from the pavement is protected by a solid cast-iron 
cover, under which is a grating. The feeder from the station 
is connected straight to the primary bus bars, and the trans- 
formers, as well as the high-pressure mains to the other 
substations, are connected to these through high-tension 
switches and fuses. The secondaries'of the transformers 
are connected to secondary 'bus bars through switches and 
extra heavy fuses, and the distributing mains are also 


4.—150-Ampere D. P. Switch. 5.—150-Ampere 8.P. Fuse. 6.—50-Ampere 8.P. Fuse, 


of burning about 18 hours. They are run off Ferranti rec- 
tifiers. Fig. 6 shows the design of the arc poles, which were 
supplied by Messrs. Wenham and Waters, of Croydon. 

The official tests of the whole plant were recently made 
by Prof. Kennedy, and were of the most satisfactory nature, 
the combined efficiency of the steam-alternators exceeding the 
specified limits. А | 

Our best thanks are due to Mr. Fell, the resident engineer 
representing the British Thomson-Houston Company, for.the 
trouble and time he expended in showing our representative 


over the works. 
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BREAKDOWNS OF STATIONARY STEAM ENGINES.* 
BY MICHAEL IONGRIDGE. | 


Having been engaged during the last 20 years in the inspection 
and insurance of factory engines, and having seen something of the 
weaknesses and frailties leading to their breakdowns, it occurred 
to the author to offer to the Institution a short digest of his 
experience on a subject which is naturally of much practical 
interest to mechanical engineers. The present Paper is primarily 
statistical ; but the statements of fact are interspersed with sugges- 
tions as to their meaning, whenever the latter seems to have been 
ascertained. The statistics are derived from the last thousand 
breakdowns with which the writer had to deal previously to 
December 31, 1894. The number is, no doubt, anal for forming 
the basis of a statistical inquiry ; but the labour of searching more 
deeply into the records of the past forbade its being exceeded. 
These breakdowns have been analysed and classified, in order to 
show which parts of the engines gave way first; and then the 
breakdowns of the different parts have been subdivided into 
groups, in order to show as far as possible the various causes to 
which the breakages of each of the several parts were due. In 


* Abstract of a Paper read before the Institution of Mechanical | Piston-rod cross-heads 


Engineere. 


some instances, where the causes of damage are wel] defined, the 
writer has ventured to suggest the steps which should be taken to 
avoid them; in others, where they can leas clearly be distinguished, 
it is left to the designers, makers and users of steam engines to 
draw their own conclusions from the evidence. The Paper is not 
intended as a treatise on steam-engine design ; but may be likened 
rather to a mariner's chart, whereon are marked the rocks and 
shoals round which the wrecks lie thickest. The results of the 
first analysis or classification are as follows :— 


TABLE I. —Parts which appear «o have Broken First, and Number 


of Cascs. 

Valves and valve gear 213 ies. ог 22 
Spur wheels ..... .................. 124 | McNaught and main links ...... 22 
Air-pump motions ............... 121 Flywheels.......................... 12 
Air-pump buckets and valves. 88 | Air-pumps and condensers...... 19 
Columns, entablatures, bed- Cranks а voirie ve EU 15 

plates and pedestals ......... 86 | Gudgeons in beams .............. 12 
Main shaft . 49 | Crank-pins ........................ 11 
Connecting rods ............ — 1 B.. ĩð анна аве 6 
Cylinders and valve- cheats 55 Slide- bars . 5 
Parallel motions .................. 55 | Ropes ............................. 5 
Governors and governor gear... 28 | Entire smash, no cause ascer- 
Piston rodßs енн tained Rm 1 


Total nuinber of breakdowns 1,000 


D 


948 
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It is unnecessary to discuss this list, as it represents merely the 

preliminary sorting of the breakdowns into classes suitable for closer 
examination. But before proceeding with this examination, it may 
be premised in the first place that the engine, as the word is used 
in the present Paper, is limited by the crank-shaft and the wheels 
upon it. The spur pinion upon what is called in Lancashire the 
‹‹ gecond-motion " shaft—that is, the pinion which is geared with 
the driving wheel upon the engine crank-shaft, is not considered as 
‘a part of the engine. It is important to notice this distinction, 
because the breakages of spur wheels would have been much more 
numerous than stated in Table I., if the breakages of pinions had 
been included in the list. The risk attending the use of spur 
gearing, therefore, is not by any means to be estimated by the 
proportion 124 per 1,000. And secondly, considering the number 
of accidents which occur through the failure of bolts, studs, split 
pins, and other fastenings, it might be expected that the fastenings 
generally would have been assigned to a special class ; but the 
'author came to the conclusion that it would suit the present pur- 
pose better to include the fastenings of each part with the part 
itself. Thus the bolts securing piston covers to pistons are classified 
with pistons, the gibs and cotters or bolts in connecting rods are 
considered as parts of the connecting rods, and so on. 


Valves and Valve Gear. —The 213 breakages under this head may. 


be subdivided as in Table II. The results of the subdivision of 
this class are rather disappointing. The miscellaneous character 
of the parts included in it, the uncertainty as to the stresses they 
had to bear, and the difficulty of ascertaining all the circumstances 
attending their breakage, are antagonistic both to brevity and dis- 
tinctness. Still, something may be learnt from it. As most of the 
breakages to which no cause could be assigned were really due 
rather to inability to endure the ordinary conditions of work than 
to the action of any abnormal stresses, it becomes evident that 
there is room for considerable improvement in the designing of 
valve-gears, as regards both the strength and the arrangement and 
workmanship of the various fastenings. Of the 46 valve spindles 
in Group A, no fewer than 34 broke at screw threads. Most of 
these were of steel, and the appearance of the fractured surfaces 
nearly always showed that the fracture had commenced ‘at the 
bottom of the thread, and had extended gradually through the 
spindle. Doubtless screw threads are necessary for purposes of 
adjustment ; but if used, they should not be of the ordinary 
V shape ; gas threads are better, and round threads are best. 


TABLE II.— Valves and Valve Gear. Cause or Nature of Breakage, 
and. Number of Cases. 
A. Valve spindles broken. :— 


Weakness of screw threads ....................................... 54 
ӘШПОГУ Сайзей E T 12 
| — 46 
D. Eccentric straps broken: 
Cause not ascertained PPP P 11 
Mo ² ²˙ . ] 8 
V APIOUS UD вене бе оона 5 
; — 24 
C. Rocking shafts and levers broken :—- 
_ Weakness, wear aud tear, and causes not ascertained 25 
"D. Nuts, cotters, and pins, for securing valves to spindles, got loose 21 
E. Eccentric rods broken :— 
At serew гевйв. , накнан анн 88 68 9 
Will 5... y Wewsnncesees 5 
Cause not ascertainedemVYnUUUU UU UU ²⅛V¾ q . 4 
| — 18 
F. Slide Valves: broken аон ea eeu Oe a d нена ene 17 
G. Eccentrics, nuts, cotters, or other fastenings of valve motions, 
o в ti DNI ERE н Вн CY a bre Eds CHER aS ЕУР 13 
H. Brass pieces, pinned to valves for increasing the lap, had come off 11 
I. Trip motion of Corliss valve gear, broken: 
Dashpot rods, from vibration FF 4 
Other parts, cause not ascertained ............ ................. 3 
— 7 
J. Brackets for Corlies valve-spindle Z t 6 
K: Eccentries oke nns RARE 8 
L. Sundry reskde muss ee ve Vene tede 22 
Total breakdowns of valves and valve gear 213 


Moreover, the joints in the valve gear should have adjustable 
brasses with large surfaces, to take up wear. And above all, cross 
bending stresses, however slight, should be rendered impossible by 
the use of rigid and properly-adjusted guides. The causes of the 
24 breakages of eccentric straps in Group B were generally obscure. 
Some broke from heating ; two through the valve motion getting 
jammed by foreign bodies; but most from weakness, particularly 
weakness of the lugs or bolts by which the two halves of the 
straps were joined together. To weakness also were due most of 
the 23 breakages of rocking shafts and levers in Group C. Or, if 
‘* weakness" be objected to in the absence of definite proof or 
calculation, ‘‘ inability to bear the ordinary wear and tear of work- 
ing "may be substituted. Of the 21 breakdowns in Group D, caused 
by fastenings getting loose inside valve-chests, 12 were traced to 
nuts coming off valve spindles or to corrosion of screw threads, and 


five to cotters getting loose. Three were due to the breaking of 
buckles or bridles from weakness ; and one to the excursions of a 
lump of iron, which had been bolted to the inside of a valve-chest 
in order to reduce its capacity. Probably the best way of fastening 
a slide-valve to its spindle is to thread it upon a plain tube a bare 
in. longer than itself; to thread this tube upon the spindle, and 
to secure it by nuts screwed hard up against each end of the tube. 
If the nuts be placed in recesses in the back of the valve, it becomes 
absolutely impossible for them to get off the spindle. It is also 
advisable to provide handholes in the valve chests or in the valve- 
chest doors of large engines, in order to facilitate examination. Of 
the 18 broken eccentric-rods in group E, nine gave way at the 
screwed ends, by which they were attached to the eccentric straps, 
exemplifying the fatal effect of cross-bending stresses upon V threads. 
Nine broke in the body of the rod without ascertained cause. The 
breakages of valves in group F were due for the most part to weak- 
ness. In five instances the faces of common slide-valves were 
broken off from the exhaust hollow, probably through slammi 
against the cylinder face. In two the cast-iron jaws which receiv 
the T-headed ends of the valve spindles were broken off. Two 
valves having expansion plates on the back parted across the nearer 
or front port-way ; the front piece, to which the spindle was 
fastened, became detached from the back part, in which the exhaust 
hollow was cast. The remaining eight cases were of a miscellaneous 
character. The 11 breakdowns resulting from the breaking loose 
of strips of brass pinned to the edges of slide-valves or porta need no 
explanation. The remedy is evident. 

Spur Gearing.—In this class, as already explained, only the driv- 
ing wheels upon the engine main-shafts were counted, the driven 
wheels or pinions being excluded. Had the latter been counted 
also, the breakages of spur gearing would have been nearly doubled. 
Moreover, there were many instances in which a wheel suffered a 
series of misfortunes, one following close upon another, and all 
arising from the same cause. In such instances the whole series of 
breakages is counted as only one breakdown ; this also will make 
spur gearing appear less troublesome than it reallyis. The 124 
breakdowns in this class may be grouped as follows :— 


TABLE III.—Spur Gearing. Cause or Nature of Breakag:, and 
Number of Cases. 


A. Backlash from belt or rope-drums on second-motion shafts ......... 23 

B. Vibration due to high speed, heavy load, insufficient tly-wheel and 

Small pinions. онаа ане op ER HERR 8 

С: Excessive stress due to teeth bearing on their corners and up to 
their eis nis RS OSEE НЕ ЕРРЕТИ ТОЕТ 16 
D. High speed and irregular piteo l . .. 11 
E. Bolts or pieces of broken teeth had got between wheels . 10 
F. No evidence as to cause Ee 9 
G. Fractures from internal a tree > T? 
H. Insufficient or loose supportiss j 6 
I. Mortice wheels stripped ....................... enne nnm 5 
J. Putting new pinions to work with old wheels ........................... 4 
K. Small size Of pins, 8 5 
L. Sundry causes and pure accidennn e nn 9 
Total breakdowns of spur gearing ......... 124 


In Group A the word ** backlash is used in the extended sense 
in which it is understood in Lancashire and Yorkshire, including 
not only backlash proper, but also break of contact between the 
working faces of the teeth ofithe two wheels when the driven wheel 
overruns the driver without actual backlash. To place rope or belt 
drums of any considerable size upon shafts driven by spur gearing 
is nearly always dangerous. Such drums are often put upon second- 
motion shafts, to replace: existing gearing or to drive additional 
machinery. As they have generally to be got into existing build- 
ings where there is little room to spare, there is often a great temp- 
tation to keep down their width and to adopt a high circumferential 
speed. This alone is sufficient to make the pinion on the second- 
motion shaft overrun the spur wheel on the main shaft of the 
engine ; but when in addition the ropes or belts bounce, as they 
sometimes do if long, unless the engine has a powerful flywheel, 
the effect is sure to be disastrous to the gearing. In fact, it may be 
safely stated that heavy rope or belt driving should never be placed 
in sequence to spur gearing, except after special investigation by a 
competent engineer fully aware of the risk thereby incurred. The 
conditions necessary to success are, first and most important, a 
powerful flywheel on the engine crank-shaft ; secondly, a fairly 
uniform load, or a load which changes but slowly; thirdly. slow 
speed of ropes. It is true that, if the speed of the ropes be reduced, 
their number and weight must be increased ; but it must be remem- 
bered that, while the capacity of a rope to transmit power varies at 
moderate velocities approximately as the speed, its capacity for 
doing mischief, being measured by its energy, varies as the speed 
squared. Hence, although two ropes running at 2,000ft. per minute 
may be required to transmit the same power as one running at 
4,000ft., the two will have only half the power of the one in re- 
spect of damaging the gearing. The fact that 23 breakdowns have 
occurred among the limited number of engines which turn rope- 
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drives through gearing is strong evidence of the danger of the 
arrangement. 

For want of a more suitable expression, the 19 breakdowns in 
Group B have been ascribed to vibration. The cause is actually 
wear and tear of a particular kind of segmental spur-wheel working 
under particular conditions, which may be understood from 
Table IV. Except in two instances, where the teeth were cast 
‘upon the felks or segments of the flywheel, the spur rims of all 
these wheels were made in segments, generally machine-moulded, 
which were secured upon the outer circumference of the felks by 
dovetails, keys, and bolts ; the felks and spur segments in most 
cases were turned and bored to fit each other. It will be seen that, 
except in the first instance, the power transmitted was 1,000 1.H.P. 
or more; the speed at the pitch line was over 2,200ft. per minute; 
and the teeth in the pinion were few in number, of great breadth. 
Moreover, in many cases the pinion teeth were made of such a 
shape as to have a longer contact with the wheel teeth before than 
after passing the pitch-point. All these wheels failed in one of 
two ways. Either the teeth were fractured by excessive pressure 
on their ends, owing to the crank-shafts shifting in their bear- 
ings or getting out of level; or else the bearing of the segments 
upon the felks and against each other was ground away by 
jar, and the segments broke across, generally between the end 
tooth and the end but one. It is not possible to describe in detail 
the causes of this destructive jar, or the symptoms by which it may 
be detected ; it is preferable to avoid entirely the use of wheels of 
this design under the conditions of large power and high-velocity 
ratio. lf it be absolutely necessary to use gearing under these 
conditions, the spur segments should be carried upon the arms of 
the flywheel and not upon the felks ; and the latter should have as 
large à radius as can be got in between the crank-shaft and the 
second-motion shaft, so that the power of the wheel may be as 
great as possible. To place the spur rim, whose velocity should be 
low, on the outside of the flywheel, whose velocity should be 
high, is contrary to common sense. The number of teeth in the 
pinion should approach 60; and in order to obtain suflicient 
strength with the fine pitch which the division of the circum- 
ference of the pinion into as many as 60 parts will frequently 
require, the spur rim and pinion should be of steel. Contact 
should commence about half a pitch before the pitch-point, and 
should cease about a pitch beyond, so that the work may be done 
rather in going out of gear than in coming into gear. This means 
that the bearing of the teeth upon each other should extend but 
little on each side of the pitch-line ; in other words, that the teeth 
should be short. In no case should their height exceed half the 
pitch. In some cases even shorter teeth may be desirable. in order 
to gain strength and to diminish wear ; for when wheels differ much 
in diameter, the sliding of the teeth upon each other increases 
rapidly as their line of contact recedes from the pitch-line. Short 
teeth may be narrower than longer teeth, and thus will be less 
likely to suffer from concentration of the pressure on their ends. 
It is also a good plan in moulding the teeth to bevel the wearing 
faces of the teeth of both wheel and pinion at the ends which are 
at the bottom of the mould; so that, when the wheels are geared 
together, with the bottom face of one wheel opposite the top face 
of the other, the bevelled faces of the wheel teeth will be at the 
right or left-hand end and those of the pinion teeth at the left or 
right-hand end, thus preventing concentration of pressure upon the 
extreme ends of either. This is a better plan than bevelling the 
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Taste IV.—Spur (rearing. Nineteen Segmental-Rim Wheels 
Driving Pinions. 


EE 
| Circum- 


Velocit 
Power ferential Mean Pitch ! Breadth: een ratio, id 
trans- | speed. pressure of of oF teeth ratio of revs. 
mitted. | Feet per | on teeth. | teeth. teeth. Die of pinion 
minute. Pimon. and wheel. 

I. H. P. Feet. Lba. Inches. | Inches, Number. Ratio. 

700 | 2,280 10,100 45 | 14 42 38 
1,000 2,356 14,000 54 117 41 54 
1,000 2,554 14,200 50 | 18 45 52 
1,000 2,261 14,600 5˙5 18 41 55 
1,000 ' 2,241 14,700 56 | 18 46 2:5 
1,000 2,208 14,950 50 18 47 5:2 
1,000 2,200 15,000 5°62 18 46 | 54 
1,080 2,518 15,400 5'25 | 162 45 ó'0 
1,100 , 2,401 15,000 50 17 47 2:9 
1,100 | 2,406 15100 | 55 18 50 | 23 
1,100 2,41C 15,050 50 | 17 ° 47 2:9 
1,130 2,242 16,600 5˙8 18 45 51 
1,150 2,520 16,300 575 138 46 51 
1,150 2,520 16,550 5°75 18 47 5`0 
1,190 2,525* 16,900 5°? 18 47 30 
1,200 2,209 17,900 5'0 19 52 $0 
1,209 2.418 | 16,400 4-75 19 52 5:2 
1,220 2,200 138.200 | 50 18; 49 5:2 
1,560 2,329 | 19,500 45 „ 18 71 28 


ends of the teeth. When the number of teeth in the pinion has to 
be reduced to 40 or less, double helical gearing should be used ; 
but in this case the length of the second-motion shaft which carries 
the pinion should be short; and the shaft should have a claw 
coupling at each end, in order to allow the pinion to move from 
side to side, so as to distribute the load equally upon each half of 
the double tooth. Finally, the pedestals for the second-motion 
shaft, and the fixings which carry them, must be massive and rigid. 
It is well to use wood keys behind these pedestals, in order to allow 
the wheels to separate, should anything get between them. The 
16 breakdowns in Group C are attributed to causes similar to the 
last, but with this difference—that the more serious evils of heavy 
load and high-velocity ratio were not both of them present. By 
keeping the shafts level, and the points and roots of the teeth 
chipped, most of these breakdowns might have been prevented. 
Many steam-users are quite satistied to see a pair of wheels with 
teeth polished from point to root, considering they have reached 
rfection. This is all very. well, so long as the crank-shaft can be 
held quite steady; but let an accident occur, such as a hot neck or 
anything which will displace the wheels by ever so little, and the 
result is sure to be disastrous. In Group D, containing breakages 
from high speed and irregular pitch, 10 out of the 11 wheels had 
spur segments moulded from patterns, instead of by machinery; 
and in three of the ten the teeth were cast upon the felks, and were 
twisted and drawn, as they generally are when cast in this way, by 
the contraction of the mass of metal of which they form a part. In 
every instance the speed was high, and in several cases there was 
more or less backlash or over-running. Out of the ten breakdowns 
in Group E, caused by bolts or broken teeth getting between the 
wheels, six were caused by bolts used for fastening spur segments. 
In each instance the bolt passed through the segment between the 
teeth, its head being countersunk ; and it was secured by a nut on 
the inner side of the felk or bracket to which the segment was 
attached. The bolts broke at the screw threads, and the shanks, 
having nothing to hold them back, were driven out by centrifugal 
force. Few wheels have segments fastened in this way, but among 
the few there were these six breakdowns. Of the seven wheels in 
Group G which broke from internal stress. six were cast whole, of 
the following diameters :—6ft., 6ft. 10in., 8ft. 2in., 9ft. 8in., 10ft., 
and 10ft. llin. ; and one of 10ft. 9in. diameter was cast in halves. 
When large wheels are cast whole, the bosses should be split at 
least between each pair of arms, slotted out, and packed with 
planed wrought-iron plates, the whole being afterwards secured by 
strong wrought-iron hoops shrunk on each end of the boss. А key 
should be fitted under each segment of the boss. In the five 
instances in Group K, in which the breakages have been attributed 
to the small size of the pinions, the numbers of teeth in the pinions 
were 29, 32, 34, 34, and 36. It is, of course, possible to make 
wheels mathematically correct with less than half these numbers of 
teeth; but where one of the shafts is movable, like the crank-shaft 
of an engine, pinions with so few teeth cannot be used to transmit 
much power, except at speeds unsuitable for mill work. Such 
wheels should have double helical teeth, as already described. 


( To be continued. ) 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


— UEETES aes 


(To-day) FRIDAY, December 18th. 
INSTITUTION OF JUNIOR ENGINEERS, 
S p.m. Meeting at the Westininster Palace Hotel. Paper 
to be read: “Electric Central Station Working," by 
P. W. McDougall. 


SATURDAY, December 19th. 
INSTITUTION ОР JUNIOR ENGINEERS. 


3 p.m, Visit to the Deptford Station of the London Electric 
Supply Corporation. 


TUESDAY, December 22nd. 
RovaL INSTITUTION. 

8.15 p.m. Opening of the Davy-Faraday Research Labora- 
tory by H.R.H. the Prince of Wales, when Prof. Dewar, 
F. R. S., will lecture on Use of Liquid Air in Scientific 
Research." 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be discussed, “Steel 
Skeleton Construction in Chicago," by Mr. E. C. 
Shankland. 


*," Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 
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CONTINUOUS RAILS. 


Probably every engineer can remember the time, in his 
childhood, when he wondered what was the reason for the gap 
between railway rails at the joints, and when he was duly 
instructed in the phenomena of thermal expansion and con- 
traction, and their influence on the dimensions of that gap. 
No doubt his instructor conjured up in his infant mind 
the disastrous consequences which would befall the train 
which should be driven, on a hot summer's day, along a line 
that had been laid in winter without the precaution of making 
regulation gaps at all the joints. He was told how the rails 
would expand, how they would lift апа “ hog” and buckle, 
and what evil things would happen to the gauge; and, con- 
vinced, no doubt, partly by the force of superior authority, and 
partly by apparently unanswerable lecture experiments, he 
grew to accept the rail-joint gap as an absolute essential in 
railway construction. Or, if he doubted, was there not the 
irresistible argument of the different appearance of the joint 
in winter and in summer? Nothing more was necessary to 
prove that the rails expanded, and expanded very appre- 
ciably. Since our childhood’s days Nature has not made 
any alteration in her methods. Lecture experiments and rail- 
roads alike prove that the expansion of heated metal rails 
still happens. Yet, strange to tell, there has arisen a school 
of railroad engineers who teach that the gap is no longer 
necessary at the joints, and that continuous rails do not 
spell havoc for the gauge nor disaster for the rolling stock. 
Nor are these mere theorists, who would defy Nature with 
mistaken equations ; for there are already in existence many 
tramways, and many hundreds of miles of track, every rail- 
„ in which forms a continuous metallic connection between 
the rails. True, these lines are in America, where the 
average British engineer cannot look at them ; but, if repeated 
authoritative declarations are to be believed, as, in good 
faith, they should, a considerable degree of success has been 
attained. 

Several reasons have operated to recommend the use of 
strongly united or welded continuous rails, as contrasted with 
the ordinary fish-plate or angle-bar jointed rails. These may 
be divided into mechanical and electrical reasons. Considered 
from a mechanical point of view, the ordinary bolted joint is 
a constant expense and source of trouble. In itself it offers 
very little strength, and the pounding of wheels carrying 
heavy loads over the joint sooner or later causes a depression 
of the rail, a flattening of the rail-ends and a distortion of the 
gauge. If the joints are made breaking, the cars are subjected 
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Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 7 
Tudor Accumulators, 5, Cross-street, Manchester 13 

ALTERNATORS. 
Brush Electrical Engineering Co., 49, Queen Victoria-st.,London, E. CO. 

Crompten & Co,, Mansion House-buildings, London, E.C., and Chelmsford, 22, 27 
Easton, Anderson & Goolden, 3, Whitehail-place, London, S.W. Works 
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d 5 
Elliott Brothers, 101, St. Martin's-lane, LODGING OW, One р ch suono dos haee — 
Evershed and Vignoles, Woodfleld Works, Harrow-road, London, W........ — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 28 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton, Kent. 1,8 


Nalder Bros. and Co.,16, Red Lion-street, Clerkenwell,London, E.C......... 18 
Paul, R. W., 44, Hatton Garden; and satfren HILL London, I ra КАНЕ 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, DORIS, RU. oo еее на 20 
Menard, 000 сг. зә ꝛ%¼⁰ñi⁵d ̃ ˙—˙⁰¹uA⁊̃ ⁰ T e raRlonsthleblt 2 80 


ADDRESSES. 


dido yd CONTADOR RAUM . 
RIDGMOUNT S 
STORE STREET, LONDON, W. C. Е 
Established 1855. 
Bpecialities —Electrio Bells, Burglar Alarms, Fire Alarms, Watchmen’ 
Clocks and Fire Indicators combined, Water Gauges, Billi Markers, 
Electric ро алышан Conductors, Speaking Tubes, Gas Lighters, 
ЕТ Testing and Telegraph Instruments, Electrical Torpedo 
Apparatus. 
Automatio Call Bells for Fire Stations, &c., fixed at all Stations under the 
| . control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
H.M. Home Office. Contractors to H.M. Post Office and War Office. 
Electric Lighting—Domestic and Public. Estimates Free on Application. 

| Eight Prize Medals awarded. 
Telephone No. . Telegraphic Address: gam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 


3 „LONDON, W., Eleotrio Light Engineers and Contractors. 
Manufacturers and Suppliers of every ас for Aro ог Incan- 
deseent Lighting, D amos, Lamps, Switches, Eleotroliers, Braokets, 
Ka. Specialities in Primary Batteries for Electric Lighting, Venetian 
Shades and Glass, Carbons, &c. Temporary Lighting on any scale at 
short notice. Estimates free. Telephone No. 3602. 


ANTI-FOULINQ COMPOGITIONS. PAG 
Indestructible Paint Company, 77, Cannon-street, London, E. CO. 83 
Kirkaldy,(J.) and Sons, East London Works, Garford-street,London, E. .. 83 

ARC LAMPS. (See Lamps) 


ASBESTOS. | 
United Asbestes Company. Dock House, Billiter-street, London, E. CO. . . 23 
Willcox (W. H.) and Co., 84 and 86, Southwark-street, London 

AUCTIONEERS AND VALUERS (Mechanical). 
Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street. London, E. C., and 

Manchester зооооо % %% %%% „e оо оа „ „e „„ „„ „„ „„ „„es „„ „„ „% „„ „„ „„ ео з = 19 

BATTERIES. 

Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W. 6 
D. P." Battery Co..66, Victoria-st., London, 8. W.; and Óld Charlton, Kent. — 
Edison and Swan United Electric Light Company, Ediewan-buildings, 88-87, 

Queen-street, London, E. C., and Branches — — А 


оо з о 000000 *» 9 оо we 8 


Electrical Power Stor. Co., 4, Greut Winchester-st., Lond., E. C.; & Millwall, B 88 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria - street, 
Westminster, London, 8.W. ......... . . e на 10 
Genera! Eleetric Co., 69 71,& 88, Queen Victoria-st., London, E. C.; & Salford 23 
“I.E.S.” Accumulator Co., 8, Delahay-street, Westminster, London, S. W. 18 
International Electric Company, 55, Redcross-streot, London, E. CC.. 21 
Johnson and Phillips. 14, Union-ct. , Old Broad - st., London: & Charlton, Kent. 1.8 


Krupka and Jacoby, 61 and 62, Watling-street, London, Е.С. ........ 


Balmony (И. M.) & Co., 61, Charing Cross- rd., London, W. O0. — 

Siemens Bros. & Co., 12, Queen Anne’s-gate, London, 8. W. „& Woolwich, Kent. 7 
BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, S. EE .ꝑ— 2 
BEARINGS. - 

Auto-Machinery Company. Read-street.Ooventrv (Patent Ball Bearing) — 

Roller Bearings Co., 1, Dolahay-street, London, S. Wo . 
BELTING. 

Willcox (W. H.) and Oo., 34 and 86, Southwark-street, London,8.E.......... 3 


BOILERS. 
Clayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, E. O. 18 
Davey, Paxman & Co., Colchoster ; aud 78, Queen Victoria-st., Loadon, Е.С. 22 
aston, Anderson & Goolden, 8, Whftehall-place, London, S. W. Works: 

Erith, Kent.......... x ИА Ру rere er ee eT Vedi qM 

Mather and Platt, Salford fronworks, Manchester gs 
CABLE COVERING MACHINERY. 
Johnson & Phillips, 14, Union-ct.. Old Broad-st., London; & Charlton,Kent. 1,8 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland........ pet. — 
CABLE OOMPANIES. 
African Direct Tel. Oo., Winchester House, 60, Old-Broad-st., London, Е.С. 84 
Anglo-American Telegraph Oo., 26, Old Broad-street, London, Е.С........... 87° 
Brazilian Submarine Tel. Co., Winchester House, 50, Old Broad-st., London. 85 
Commercial Cable Co., 258, Broadway, New York, U.S.A. London Office, 

55 and 56, Bishopsgate-street Within, London, E.C ...................... 36 
Direct United States Cable Oo. , Winchester House, 50, Old Broad-st., London. 33 
Eastern Telegraph Co., Winchester House, 50, Old Broad-st., London, B.C... 82 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, E. O. 82. 
Eastern & S. Afrioan Tel. Co., Winchester House, 60, Old Broad - st., London, E. O. 84 
Indo-European Telegraph Co., 18, Old Broad - street, London, E. CCC. S. 83 
West African Telegraph Co., Winchester House, 50, Old Broad-st.,London,E.C 84 

CABLE SUPPLIES. | 
Callender’s Cable and Construction Oo., 90, Cannon-street, Gondon, E.O.; 

and Erith Marshes, l.. 12 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quicke, 

73, Finsbury-pavemont, E. ......... Serre ee ee „ — 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.O........ . — 
Felten and Guilleaume—Sole Agents: W. F. Dennis & Co., 28, Billiter-st., E.C. 1 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correapondence invited on any subject which may be of interest to the profession 

RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage): — 


INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s. 
Published at 137, Canning St., CALCUTTA, 
LONDON OFFICE: 28, Victoria Street, Westminster, S. W. 


| USEFUL HANDBOOKS. 


к У EF. ES. BADTZ. 
Price 48. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES), 
THE DYNAMO-TENDER’S HANDBOOK. 
THE BELL-HANGER’S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK, 


"THE ELBOTRICIAN " PRINTING а PUBLISHING OO., Limited 
1, 2 and 5, Salisbury-eourt, Fle t-street, London, E O. 
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If You Want te Buy, ‘Hire er Sell 


ENGINES, BOILERS, OR ANY KIND OF ‘MACHINERY; 


SEND SIX STAMPS FOR 
PHILLIP: E 


MONTHLY MACHINERY RECISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
The Largest Stock of Miscellaneous Machinery in the 
Kingdom, Ready for Prompt Dellvery. 


E. S. HINDLEY. 


Works: BOURTON, DORSET. 


London Show Rooms and Stores : 
11, QUEEN VICTORIA ST. E.C. 


ENGINES. 
 DYNAMOS. 
BOILERS. 
Electric 
Light 
Installations. 
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CABLE SUPPLIES—Continued. 


General Electric Co., 60,71 & 98, Queen Victoria-st., London, E C.; & Salford 28 
Glover Mt n: E Salford „Manchester; and 89, Victoria-st., London, 8. W. 10 
Works Co, d, Martin’s-lane,Lond. 8.0, andN,Woolwich 1 


88 
Salmony (E: . M.) and Co., 61, haring гове road, London, W.C. — 
Siemens Bros. and Co., 12, 3, Queen Anne'n Gate, London ; and Woolwioh, Kent 7 
оп 616 ME Nause ag Cables Electriques, Cortaillod, alana eT ie n 2 

egrap anufact о. sby, near n; an ueen 
Victoria-street London, E. C. and Liverpool ооооаоосоогоеоое о9о оо pid зо € 1 


CARBONS. 
Brush Electrica IEngineering Co, 49, Queen Victoria-street, London, E. OO. 81 
4 


Carbon Syndicate, 39, Victoria-street, estminster, S. W. 
Edison and Swan United Electrio Light Company, ’ Ediswan-buildings, 86-87, 
Queen- London, E. O., and Branchen — 
General Electric Co. , 69,71 & 88, Queen Viotoria-st., London. E. C.; & Salford 28 
Johnson and Phillips, 14, Union-ct., Old Broad -ast., London; & Charlton, Kent 1.8 
falmony (Н. M.) and Co., 61, Charing Cross-road, London, N 
Scholzig (Oscar), Dashwood House, London, B.C. . 
Siemens Bros. and Co.,12, Queen Anne's-gate, London; and Woolwich, Kent 


GASI NGS. 
General Electrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 


Harris (J. F. and 0.3. 58-60, Wilsun-street, Finsbury, Londun, E. O. e. 2 
MeGaw and Co. York-road, Lambeth, London,8.W.. 0 


CHEMICALS. 
Boor(G.)and Co.,1 and 2, Artillery-laneBishopsgate-street Without, E. C. 6 


CONDENSING PLANT 
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Allen (W. Н.) Son & Co., Bedford; and 19, Great George-street, London, S. W. 11 


Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 
street, London, 8. W. /J/%%%ͤ ũ CC y 18 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S.W. „„ — 
e Mansion H oe London ,E.C dChelmsford 22 
m k on House- 8,London -3 an 7 
Doulton and Co., Lambeth, London, B...... * d 


Fowler- Waring Cables Co., . Victoria-st., London, S. W.; and N. Woolwich.. 8 
General Electric Co. 44 71 & 88, Queen Victoria-st., London, E. C.; &Salford 28 
Johnson and Philli » Union-ot., Old Broad-st. London; & Charlton, Kent 1,8 
Laurence, Scott an bo. шо othic Works, Norwich ........ ib esa ашаа m 
в (J and Sons, The London Potteries, Lambeth, London, JS. J 2 


CRUCIBLES, PLUMBAGO. 
Carbon Syndicate, 89, Victoria-street, Westminster, 8, W. 
Doulton and Co., ‘Lambeth Pottery, London, 8. E. 


OUT-OUTS. 
Berend (0. Jand Oo., Dunedin House . „I. O.. 5 


19 
Dorman and Smith, Manchester; and 94, Oross - road, London, W. 6. 85 
General quee yi É 4 - 98 


@eeeaeeeee 858200000 оь 14 


Electric Co., 69, 71 & 88, n Victoria-st., London, E. O.; & Salford 
Laurence, Scot 9 9-0 0 GF G2 оз оо GS GS Ce ©з AO GF те 


8 Gothic Norwich c 
Kendde A. — nu EW 


PAGE 
Sanitas Co., Three Colts Lane Bethnal Green, London, I 830 
DYNAMO BRUSHES. 
Dickson, James, 48B, Gray’s Inn-road, London, W.C. ................ „ 19 
Edison and Swan United Electric Light Company, Eaiswan-buildings, 86-87, 
Queen-street, London, E. C., and Branchen 
General Electric Co., 69,71 & 88, Queen Victoria-st. London, E €; ; & Salford 23 
DYNAMO MANUFACTURERS. 
Allen (W. H.), Son and Co., Bedford ; and 19, Great George-st., London,8.W. 11 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E. C.. 81 
Clarke, Chapman and Co.,Ga oad- -on-Tyne; and 50, Fenchurch- st., London 10 
Crompton & Co. , Mansion House-buildings, London, E.C.; and Chelmsford 22, M 
Crypto Works Co., 39, Clerkenwell-road, London, MO. RE — 
Davy Electrical Construction Co., 15, Victoria-s Westminster, S 21 
Easton, Anderson& Goolden,8,Whitehall-pl. London, 8 W. Works: ЫЙЫ, Kent 88 
Electric Construction Со., Wolverhampton; Dashwood House, Old i 
Broad-st., London, E.C. 5 
Fowler (J.) ‘and Co., Leeds, and 6, Lombard-street, London, Е.С. coe vanies: 6 
General Electric Co. 69, 71 & 88, Queen Victoria-st., London, E. C.; &Salford 28 
Holmes (J. H.) and Go., Newcastle-on- -Tyne ; and 17, Coleman-street, E. O. 4 
Jackson (P. K) and Co., Salford Rolling Mills, Manchester ........ 
Johnsonand Phillips 14, Union-ct., Old Broad-st. „London; ; & Chariton, Kent 
, Laurence, Scott and Co., Gothio Worka, Norwich ....... ————— e — 
^ Mather and Platt, Salford Ironworks, Manchester 0 У 


EBONITE AND VULGANITA, 
Harburg India Rubber C. Co., F. Winter, 188, London Wall, Wood- st., London 17 


Moseley (D.) and Sons, Chapel Field Works, Ard wick, Manchester озде = 


SEOTI RIO BELLS. o: 
ueen Victoria-st. Nondon, E. g. | Salford 9З 


ral Blectric Co., 69 ee 
Telegra b Manufacturin rere near Warrington ; and 11, Queen R 


-street , London EC an К 
Western Electrio Co., 79, n, E.G and Liva ndon . 11 


ELECTRIC GAS LIGHTERS. i 
-- General Electric Co., 69 & 71, Queen Victoria-st London, H. O; @Salferd... 38 
ELECTRIC LIGHT CONTRACTORS, 

Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and : Victoria- 


Street, London, 8 S.W. 8 
Brush Electrical Eng. Co., 42, Queen Victoria-street, London, Е.С. .. si 
Crom on & Co., Mansion а бол, Visca ated, £.C.; and Ghalmieford 2² 27 
inster, S. W. .. e 

88 
5 


n 


с Constructio poe і Dashwood House, Old 
Broad-st., London, E. О. €9990900069009090929002002590009000920060»507925099 PIX 
Bleo. Power Storage 2 4, ae Vinchester-st е: and MinwalLE. 83 


ы уы, ше Со. Leeds Lomberd-etreet, Lon don E. C. „% 0880 ол в.о 6 
31 Martin’s-ine,Cannon-at,Lond Woolwich 1 
1 п —.— 8 London, E. C; & Bourton, Dorset * 


ы Bran- 6, Old Be Broad-st.,Lond. А.С. ry Chariton, Kent m 4 
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ELEOTRIO LIGHT CONTRACTORS—Continued. 
Laing, Wharton and Down, 83а, New . mee —— 
Laurenoe, Soott and Co., Gothic Works. Norwich ....-..cccccsccessesesccce 
Mather aud Platt, Salford Ironworks, Manchester .. 
Вах (Julins) and Co. ‚Ві ount-etreet, Store-street, London, WO. oic 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & ‘Woolwich, Kent 
ELECTRIC MINE EXPLODERS. 
Siemens Bros. & Co., 12, QueenAnne’s-gate London, 8. W.; & Woolwich, Kent 
ELECTRIC MINING MACHINERY. 
Easton, Anderson & Goolden,8. Whitehall-vl., London, S. W. Worksa:Erith, Kent 
General Electric Co. 69,71 & 88, Queen Victoria-et., London, E.C., & Salford 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 
ELECTRIC TRAMWAY SUPPLIES. 
Auderson, A. and J. M., 85, Vibtoria-street, Westminster, London. 8.W. .. 
ENGINEERS and CONTRACTORS 
Bolis. (G. E. ало Co., Ledsam-st. Works, Birmingham; and 9, Viotoria · st., 
ond on, 8 6 6 % eee о зо ое 
Brush Electrical Engineerir po: ‚49, Victoria-street, London EC we 
ngi 40, Queen Victoria ste Birmingham NM 


.e090099009t0999 9.5 


Chamberlain and Hookham, 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8. W. 
Chapman & Co. e eee Fenchurch- st., London, E. C. 
Connoliy Brothers, Blackley, Man Agent: C. F. 5 оту - 
pavement, London, E. ....................., 
Crom & Co.. Mansion House-b ulldings, London,E 


EN 6 „„ 6 „% %% оо ово 2002000009 
s Lado owe "Works: 


Broad-st., London, K.C. оооззоооооозоотсооовоооовесооеео eeee eax ened „ 
Electrical Power Stor. Oo. 4, Gt. АЫ et London E.C.; ‚ & ‘Millwall, 
Fowler (J.) and Co. Leeds, and 6, Lombard-street London, E. ic. — — 
Greenwood and Batley, Armley-rd, Leeds; & 16, Gt. George-st, London, B. W. 
Henley' ут) ait WorksCo.,27,Martin’ s-Ine,Cannon n,&N.Woolwich 
Hindley m Victoria-st. » London, E.C.; and Bourton, Dorset.. 
Jackson (P. Bas Salford Rolling Mills, Manchester 
Johnson & P ips, 14 Walon et, Old Broad -st, London, Е.С; & Chariton, Kent. 

, Wharton and Do 894 New Bond-streét, London, We ТЕРК 
Laurence, Scott and Co., othic Works No oh (EE EEEE] weeetsecseececonseno voce . 
Mather and Platt, Salford Ironworks, Manohester Чая e Мут 
Mavor and Coulson, 47, King-street, Bridgeton, Glasgow . eer nnn 
Nalder Bros. and Co., 16, Red Red Lion-street, Clerkenwell, London, E. CO. 
Rigg, J. H., 48, . CCFCFCCCCCCCCCC Tre ree Tee 
Pa Palsometer Anf Cg. Ble Co., Nine e Iron Works, "London, S.W. .......- 

Bax (Julius) and Co ount-etreet, Btore-street, Londen, W. CO... 


8 emens Bros. & Co. ‚19, n Anne’s-gate London '8.W. 3& & Woolwich. Kent 
Westinghouse Electric Oo., 82, Victoria-street, Mm London, 8.W... 
ENGINE PACKING. 
willoox (W. H.)and Oo., 84-86, Southwark-street, London 8. JJ... 
„ Asbestos Company, Dock House, Billiter-street, “Londo don, Е.С... e» en 
Allen (W. H. Son, and Co., Bedford; & 19, Gt. George-street, London, 8. W. 


sanu 108 uw & Oo., Ledsam-st. " Works, Birmingham; & 9, Victoria-st 

n 6999e000909029090000000990000090009€009900099 э оозооооеоооовсаво ог ов 

Brush Electrical En eering eo 49,01 quens Viotoria-street, London, E. O. 

Bumsted and Ouand 3 Engine Works, Hedneef ord, Staffs, . 

diario: Ова 5 & 50, Fenchurch-st., London 
n 


srr plot besoin: and 96, Queen Victoria-st., London, E. O. 

Pros; Openiha w aw, Manchester ; and 10, Rt. Bride-st, London, Ё.О C... 
D rni Colchester ; and 78, Queen Victoria-st., London, E.C. 
жш, reri and со, 8, Whitehall-place, London, B. W. Works: 

en LE EE EEEE EE] @eeseavee ооовоовооооеоо оо ооов зоосоо „% %%% 6 66 „6% „K „„ „„ „ „ 6 „ зое 
Fowler (J. P Дент. ; and 6, Lombard-street, London, Ё.б.......... 
Green rd., Leeds; & 16, t. Geerge's-st., London, 8.W 


Hindley, E ваце Queen Victoria-st., London, E. C.; and Bourton, Dorset 
Mather and Platt, Salford Iron works ohest eee 4 

Ransomes, Sima, & Jefferies, I wich’; ; and 9, Gracechurch-st., London, E E.C. 
Robey and Co., Globe Works, Lincoln, and 79, Queen Viotoria-st., E. C. 


Willans and Robinson, Thames Ditton, Surrey .............. Cae sod c we 
ENGRAVERS AND DIVIDERS, | | 
Naumann, P. ‚71, Pentonville-road, London, N. ee€0000990600800200008$909090008250092 
EXPANSION SHEETING AND RINGS. 
ví ned Asbestos Company, Dock House, Billiter-street London, E.O O. 
Delaware Hard Fibre Compan By 15. Long-lane, London, E. 0. 
Moseley (D.) and Sons, Chape Field Works, Ardwiok, Manchester. .- .. > 
Mosses and Mitohell,69-71 Obiswell-street Loods E: трасе ене 
FITTINGS FOR ELECTRIC LIGHT. 
Benham and Froud, 40-49, Ohando , Strand, London, W.C............ 
Crompton & Оо Mansion House-buildings, London, E. C., and Chelmsford 
Corman and Smith, Balf Manchester ; and London and Gi Мо... оо 
Edison and Swan United ectric Light Company, Ediswan Buildings, 86-87, 


Е нер ironi 77.66, B E. C. d rey egg ra се А 
v an naon o> and DiPmmingham...... 
General па Сог #7 Con 69, 71 & 88, Queen Victoriast., „ London, ЁС. , & Salford 
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Johnson & Phillips, 14, Ünion-ct., Old Broad-st., London X Charlton, Kent, 1,8 


, Wharton and Down, 834, New Bond-st. London, 


Lundberg, A. P., Bradbury-street, Kingsland, Londo 
Macfarlane and Co., Glasgow EE E а ч beam ue Qe dA Uo TRE 


T * ar Wardigtel W. Т п” еоооое 
elegraph y, near ngton; an ueen 
Victoria-st., London, d Liv : 2 


Western Electric Co., 89, Qa and Liver London, K. O. C 
FLUORESCENT SCREENO. 

Berend (O.) & 855 Dunedin Hoase, Basinghall-avenue, London. E. C. 

Боек & Son, 58 Mortimer-street London, .................. 

соке 9 Farr ngdon- road, London. E.C. ' 


е ооогоовеооооооое вое 


боксе 4 
Jennings (C.) and Oo., 90, Cannon-street, London E. OOO. 
FUSES. 
каше. Scott and Со. Ооо Works. Norwich ....._ = = — Эрэ 
General Electric С 71 & = Queen Victoria-st., London, E. C.,&Salfor] 
GAS LIGHTERS (EL&OTRIO 
General Hlectric Co., 69,71 à C e QueenViotoria-at. London, B. C.; & Salford 
GLOBES AND OHADES. 
Dorman soe Smith AC oen, and London and Glasgow ..............— 
Drake and Gorham, 66, V кише нон Tandon, B.W. ...... 
Edison and Swan "United Electric 


ht Com Ediswan-buildings 
96-87, Queen-street, London, E. C.; ko ЖА 171 aS 


Evered and Co., 37-85, C РОДИ 

General Electric Co., 80, 71 & 88, Queen Victoria-st., London, ER. C., WS Salford, 28 

Johnsonand Phillips,14, Union-ot., Old Broad-st, London; & Charlton, Kent 
HY DROMETERS. 

Hicks, James J., 8, 9 & 10, Hatton-garden, London, E. O.. ce ns o» ns ox 
INDIA RUBBER 

Harburg India RubberC. Co. 17 Winter 1 


London Wall We юа ЕС... 
Moseley (D.) and Sons, Chapel Field Works vri i арі 
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Edison and Swan United Electric Light Company, Ediswan-buildings, э, 
Queen-stroet, London, E. C., and Branches ............. ............... 
Martin’s-tane, Spare e С аен F 5 
Drury- e. 0 on, . 3 

rd., London, W.. 
Hicks J : „London, E. C.; & Salford 
ames 8,9210, -garden, „0 % % „% „„ „% „„ 6% „%% „%%% „%% „%„.0«06çvviâ вео 
Jonnson & Phillips 4, Union-ct.. Old Broad-st., ndon; & Chariton, Kent 
Helder Brothers and i Co., 16, 6, Red Lion-stree$, Clerkenwell, London, K. C. 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E.C. ........ 
Pitkin, J., 56, Hed Lion-street, Clerkenwell, London, Е.С .................- 
Richard, Jules, Paris 6 „ „„ 6% „6 „6 E] осозосоосооазо в ecco 
Вах (J ullus) and Co, , Ridgmount-street, Store-street, London, 
Siemens Bros. and Co.,19, Queen Anne's-gate, London ; and Woolwich, Kent 
Stanley, W. F F., Great Turnstile, Holborn, London, E.C. ———— M sin 
Telegraph Manufacturing Co., нош ‚ near Warrington; and 11, Queen 
Vi t, London, E.C.; and liverpool . neve e 
White, James, 16-20 .Cambridge-street, Glasgow e€e€29009092008250000€0420000000 ^9 оо 

INSULATING MATERIAL. 
Bayley & Co., Diannope sesh, Birmingham...... 
Bullezs Limi Limited. 82 & 88, Queen at. London, E. C.; 

Delaware Hard Fibre Co., Long lane, London, Ё. OC, о 6 % % — o %ĩ— %%% 
Moseley (D.) and Sons, Chapel Field Works, Ard wick, Manchester 
Manna and Mitahall. 68-71. Coiawall-etreat, London, B.(0O0 .. 
Scholzig (Oscar), Dash wood House, London, E. C. 


INSULATORS. 
Bullers, Limited, 82 & 88, Queen-st., [onion x ; and Hanley and Tipton . 


Hatton 


and Hanle nley and Ti 


PAGE 


SIIIN on a dei 


Doulton and Co., Lambeth Pottery London, 8 E. €96€906009700090699000€900909008 93 
Evered and Oo., 27-85, Drury-lane, London, W. O.: and Birmingham.. ..... — 
Ge-eral E ctric Co., 69, 8 83, Quee a Victor: a-st,, London, E. 0.5 & Salford 93 
Henley's (W. T.) Tel. Wor “Martin's-In, Cannon.st. Lon. &N.Woolwich 1 
Johnson & P ‚ 14, Beleg et Old Broad-st., London; & Oharlton, Kent 1,8 
Siemens Bros. & Co., 13, Queen Anne' 8-gate, London; and Woolwich, Kent. 7 
Su (J.) а Sons, London 1 Lambeth, London, . W. VB E . 3 
olegrap anufacturing Co., near Warrington; an Я Queen 
ictoria-street, London, E. O. and n cre opera он esa cd 1 
асн. STAMPINGS. 
2 Јепріосв C. ) and Co., 90, Cannon-street, London, Е.С. e» e$ оо оо оз оо oe asam ea TT 
LAMPS. 
Berend (оаза Oo., Dunedin House, Basinghall-avenue, London, B. O. . 16 
Brush eering Co.. 49, Queen Victoria-street, London, Е.С... 81 
Conse and Simon, 52, Queen Victoris-street, London, E. 00. ͥ 
Cossor, 67, Farringdon. -road, London, E.C. ... 8 14 
Crompton and Co., Mansion House-buildings, Londoa, E. C.; ; '& Chelmsford 22, = 
Crystal Electric Lamp Oo., St. Stephen's Chambers, Lon on, E. — 
Davy Electrical Construction Co., 15, Victoria-stree Westminster, 8.W, .. 21 
Dorman and Smith, Manchester; and London and Лавом ................ 25 
Drake and Gorham, 66, Victoris-street, London, 8.W. ...................... 9 
Edison and Swan United Electric ht Co., Ediswan-buildings, 36-87, 
Queen-stree -street, E.C.; and Branches EEE EE] Фоооо оо е $9999 99 99.99 66 eeoesvnveneo — 
Electric Construction Compary, Wolverhampton; and Dashwood House, Old 
Broad - street, London. Е.С. ео oe Vis deed cd 5 
Electrical Company, 1 M and 124, ‘Charing Cross- road, "Lon don, W. C.. — 
Gabriel and Angenaul Victoria-street, London, 8 A n EE Y 
General Eleotrio Co., HN 71&88, Queen Viotoria-st., London, f. C:; & Salford 98 
Goossen s (B.), Pope and Co., 26, Pall Mall, Liverpool .................... 18 
E " Mpeg cy Lamp Co. —8ole Agents, Wilhelm and Go., Wool 
n on, . озооовооооооооое ое овоо "w902009252a€97€9 е 
Holmes (J I.) and Co. , Newoastle-on-Tyne; & 17, Coleman-st., London, E.C. 4 
Hungarian Incandesceat Lamp Co. —80le Agent, Fernand Eepir, 8 , East India- 
avenue, London, E. C. 62 2 2 „6 „6 о 662 626 %%% %%% %% %%%% „ 60 — 
International Electric Co., $5, Redcross-street, London, E G. 3300 
Improved Electric Glow Lamp Co., 108, Queen Victoria-street, Е.С. ........ 16 
Johnson & Phillips( Arc), 1 4, Union-ct, Old Broad-st, London; & Chariton, Kent 18 
Phaeton Electrical Co., Londo don, Nij megen and Brussel — 
Siemens Bros. and Co., 18, Queen Anne's-gate, London, 8. W.; and Woolwich 7 
Scholzig (Oscar), Dashwood House, London. V . BL 
Still (W. M.) & Co.. 24, Charles-street, Hatton-garden, London 17 
Sunbeam Lamp Co j Gateshead. on- True: and 50, Fenchurch st., London. E. с. — 
Weinert, K. Admiralstrasse 18d, Berlin. 8016 Agents, Wilhelm and Co. " 
182, Wool Exchange, Coleman-street, London, Е.С. ...................... == 
* Western Electric Co. (Are ) 79, Colemau-etreet, London. ЧИ I 
Zurich Incandescent Lamp Co., 47, ene London, S. WMW 8 
LAMPHOLDERGS. · 
Kdison and Swan United Electric Light Company, гамана аве; 96-87, 
Queen-street, London, E., O., and Branches............... — —— f. — 
Electrical Company, 122 and 121, Charing Cross- road, London, W. G. — 
General Electric Co., 69, 71 & ёз, Queen Victoria-street, London ; ; K Salford 28 
LAMP PILLARS 
General Electric Co. ,69, 71 & 88, чаш Victoria-st.,Lonion, E. C.; &Salforl 28 
- Macfarlane and Co., l W00%0000%õ⁵õr dada ]ĩßVrv 8 — 
LEAD MACHINERY. 
Wilson (J.) and Son, Vulcan Works, Johnstone, Sootland . o . «c е» — 
LIGHTNING CONDUCTORS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 23 
Johnson & Phillips, 1 Upion-ot., Old Broaa-st., London ; & Unariton, Kent. 1.8 
Sax (Julius) and Co., dgmount-street, Btore-street, London, W. C.. . 24. 
LUBRICANTS. 
Reliance Lubricating Oil Co., 19 & 91, Water-ln., Gt. Tower-st., London, E.C. 2 
Willoox (W. Н.) and Co., 84-86, Southwark-street, London, 8. . З 
MANUFACTURING ELECTRICIANS. 
Allsop F. C., 97, Queen Victoria-street, London, Е.С......................... 8 
Dorman and Smith, Salford, Manchester; and London and Glaagow........ 25 
Drake and Gorham, 66, Victoria-street. гов, FFF . 
Easton, Anderson& Golden, 3. Whitehall Bly „London, 8. W. Works: Krith. Kent 83: 
Edison and Swan, United Electric Light Company, Ediswan- buildings, 86-37, 
Queen- street, London, E. C., and Branchen ̃ — 
Eliott Brothers, 101, 8t. Martin's-lane, Coaring Cross, London, W.C.. — 
General Electric Co., 69, 71 & 88, Queen Viotoria-st., London, E. C., & Salford: 28 
Henley's(W. T.) Tal. Works Co., Y, Martin g. lane, London, and F. Woolwich. 1 
Jackson R. and Co., „Salford Rolling Mills, Manchester „ „%% % %%% % % % % e оо тт 
Johnson * pa, 14, Unlon-ot., Old Broad-st. „London; & Chariton, Kent. 1,8 
Laurence, Воо and Co., Gothle Works, Norwich, don, N. (HEEZE ” 000800008 оо оа — 
Lundberg, .9 ury-stree ‚ Kingslan naon 6 %%% „%%% % % %% „%% „6 — 
Nalder Brothers and Co., 16, Red Lion-street , Clerkenwell, London, EB. O.. . 18 
Sax (Julias) and Co., Ridgmount-street, Store-stree London, W.C........... 94 
red нч ннн ele ira e 
T Company, y, near an 
Victoria-street, London, R. O.; and Liverpool . 2 1 
METERS (Electricity) . 
Chamberlain and Hookham, New Bartholomew-street, Birmi асве 19 
General Electric Co., 69, 71& 83, чавес Victoria-st, London & Salford 3: 
Johnson and Phillips, 14, Union-ot., Old Broad-st., London; bUhariton Kent. 1,8 
Laurence, Scott and Oo., Gothic Works, Norwioh....... «e ~e e = oo = = — = 
Westinghouse АЫ Co., 82, Victoria-street, Westminster, London, 8. W. 80 
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MANSION HOUSE BUILDINGS, LONDON, 


AND 


ARO LIMEN. CHELMSFORD. 


MANUFACTURERS OF 


HIGH EFFICIENCY ALTERNATORS, 
TRANSFORMERS, DYNAMOS, 
ARC LAMPS, MEASURING INSTRUMENTS, 


Central Stations Fully Equipped for High or Low Tension Systems. 


Price Lists Free on Application to above Addr esscs. 


Pocket Price List and Formule (including Magnifying Glass), post free, 13 Stamps. Crompton’s (Trotter's Patent 
Wiring Slide Rule, 2s. Cloth Case, 2s. Gd. Leather Case, 3s. 


XXVI1I1, 


THE ELECPIRICIAN, DECEMBER 18, 1896. 


eee a 
Classified Index to Electrical Trades.— Continued. 


MICA. 
8 Е.) and Bons. 10. Tower- hill. and 62 and 68. Minories, London, E. O. 


MICROPHONES. 


Consolidated Telephone Construotion & Manufacturing Company, 186-188, 


Shafteshury-avenue, London, W.C. : and Coventry. England 
General Eleotric Co..69,71 & 83,Quaen Victoria-atreet,Londou, В.О 
International Electrio Uompaay, 56, Red Cross-atrect, London,B.C 


MOTORS (t (Eleotrio). 


L0: 8 Balto 


PAGE 


98 
90 


Electrical Engineering Co, 49, Queen Victoria-street London E. C 31 
Crompton & Co,, Mansion House- buildings, London, E.C. ; & Chelmsford. mH 


Crypts Works Co.. 29, Clerkenwell-road, London, E.C 


Easton, Anderson & Goolden,8, W hitehall-pl.,Loudon, S. W. Works: Erith, Kent 33 
Ediscn & Swan United Electric Light Company, Ediswan Buildings, 36 & 
57, Queen-street, London, E.C., and Branchenns — 
Electric Construction Company, Wolverhampton; and Daahwood House, Old 
Broad-street, London, E.. 5 
General Electric Co., 69, 71 & 88, Qneen Victoria-st., London, E. C.; & Salford 23 
Greenwood and Batley. Armley-road, Leeds; and 16. Gt. George-st.. London 1l 
Molmes (J. Н.) & Co. ` Newcastle-on-Tyna ; &17. Coleman-st., London, E.C. 4 
Jackson (P. N) and Co., Salford 014 Mills, Manchester ................ 
Johnson & Phillips ,14, Union.ct., Old Broad-st., London; & Chariton, Kent 1, в 
Laurenoe, Scott and Co., Gothic "Works, Norwich oi — 
Mather and Platt. Salford Ironworks, Manchester ͥ — 
New Beeston Cycle Co., Coventry PEN UR 15 
Newton, Blectrteal Works, Taunton. England FFC 12 
Siemens Bros. & Co., 12. Queen Anne’s-gate, London, 8. W. and Woolwich 7 
NON-CONDUCTING COMPOSITION. 
United Asbestos Co., Dock House, Pee street London, E. CC. 2 
NON-MAGNETISABLE WATCHES. 
Smith (S. Jand Son, 9, Strand, London, W.C. 2 0686820868 6 8 оо ов 48 овоз ов оъ 14 
OIL FILTERS. . 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.: & Salford 23 
Wells (A. C.) & Co., 99, Midland-ruad, St. Pancras, Loudon; and Manchester — 
PAINTS, 40. 
Indestructible Paint Co., 27, Cannon-street, London, E. О; ened et Sree ces eres 88 
PATENT AGENTS. 
Trapman (J. C.), 70, Chancery-lane, London, W.C. .......... 3 
Lorrain (J. G.), Norfolk House, Norfolk -street, Strand, W. GC. . 80 
PORCELAIN 
Ballers Limited, 82 & 83, Queen-st., London, E. C.; and Hanley and Tipton — 
POROUS OELLS. 
Epstein Elec. дозаша є Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S. WMA⁰ . Vasa E RT. = 
Stiff (F.) and Sens, London P Potteries, Lambeth, London, B. W. 2 
PUMPS. 
Allen, Son and Co., Bedford; and 19, Great George-st,, London, S. W..... 11 


Bellis (G. E & Co., Ledsam-et. Works, Hirmiag 


am; and 9, Viotoria- st. 
London, 8 И : Y 


Фоо е 


18 


Easton. Anderson & Goolden. 8, f Hein pi ie London. W. ‘Works: ий, Kent 58 


Jackson (Р. К.) and Co., Ralford Rolling Manchester 


SAND BLAST APPARAT J8. 
Tilghman’ 8 Patent Sand Blast Co., Sheffield ©0008 6860 « 6 OS OD OF оо 008 068 068008 9.9 0.9 


OOREWOG, TERMINALS, Жо. 


тошо te norem Co.. Halifax . €e€090«0000900€*9*60008009009205**00900902n*9 25 Marshes Kent 

CCC Fab. j an buildings, 86 а Johnson & Phillips, 14, Uuion-ot., Old Broad.at. London; & Chariton, Kent 1,8 
Kandt(J.) & Co., 12, Shaftesbury-avenue, London, W. ...................... 14| VACUUM TUBES. 
Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London, N.W. .... 81 Bounella (Н. D) and Son, 58, Mortimer-street, London, W.................. 

SCREW THREADS. Т & то United Electric r Company, Ediswan Buildings, 30 & 
Lehman a A Sree ueen-stree andon, . an ranc ges — 

озюни боа DADIDERITO FIE40 S Готнавогатевае London н. 31 Hicks J. J., 8, 9 апа 10, Hatton-garden, London, E. C0 
эни 12086. VENTILATING 
aul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E.C.... 20 Belliss (G. E.) & Co, Ledsam- stceot Works, Birmingham; and 9, Victoria- 

80 OKETO. | street, Loudon, S. )))). 8 is 
Electrical Company, 122 and 124, Charing Cross-road, London W. C... — Blackman Ventilating Company, 63, Fore-street, London, К.С.............. — 
General есше Co., 69,71 & 83, Queen Viotoria- st. London, E. C.; & Salford 28 Matthews & Yates, Swinton, Manchester C 17 
Lundberg, A. P., Bradbury-street, Kingsland, London. N. ............... . — TORTMETERS,: — ww London, E.C.; & Chelmsford. 32,27 

STEEL wid rompton & Co., Mansion House-buildings, London. 4 eimstor 

Drake and Gorham, 66, Viotoria-street, London, S.W., ................ 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ................ — Е lison & Swan United Electric Light Company, Ediswan Buildings, 86 & 

STEEL AND IRON FOUNDERS. 87, Queea-strcet, London, E. C., and Branches — 

Jackson (P. R) and Co., Salford Rolling Mills, Manchester Electric e °ч Wolverhampton ; ‘and Dashwood House, Old 
т ondon *6e09029*990999900992*€9 

STONEWARE AND PORCELAIN. Elliott Brothers, 101, St. Martin’s-lane, London, W. C. Зате 
Doulton and Co., Lambeth, London, S. ............... e Evershed and Vignoles, Woodfeld Works, Harrow-rd., London, W. 4 
Stiff (J.) and Sons, London Pottery, Lambeth, "London, 8, E. e pics ET ie unig: e 3914 5 1 z e: i E a Kent E 

ohnson & Philli on · o Broad · s ndon; rlton. Kent 1.5 

OTORAQE BATTERIES. (See ACCUMULATORS.) Nalder Bros. an Co., 16, Red Lion-street, Clerkenwell, London, E.C. 18 

SUPPLIES FOR CABLE OHIPS. гаш . Wa R Hatton-garden, and Great Saffron-hill, „London, E. 5 Vals = 
Duncan, Wallet and Co., 114, enchurch-street, London, E. C. enne B3 S, OO OVESSON SASE ERTO „B33 * 
Indestructible Paint Co., 27, Cannon-street, London, E. C. . b 88 Richard, Jules, Paris . ee see ee e teme - f —— 80 
Johnson & Phillips, 14, АА ча Old Broad-st., London; & Chariton, Kent1, 8 5 чн) А G Queo a Ama gute London, EM rd Ew si o 

SURFACE CONDENSERS. White, James 16-20, Cambridge-street О1аврот+.........................._ 9 

во aw E.) & Co., Ledsam-st. Works, Birmingham ; and 9, Miovorla-st VULCANITE. 
London,8.W........ FFC CCC 18 Harburg India Rubber C. Со. (F. Winter), 138, London-wall, London, Е.С. 17 
8SWITOHES Е OWITOHBOARDO. Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester. — 
Berend (O.) and Co., Dunedin Н B - ‚Е.С... 16 | WIRE (Covered and Uncovered). 
Озоктон and Co. „Mansion House buillings, Eu C. aud Chelmsford ' pn 23,97 M eed 5 i pen 655 C. F. Quicke, 72, Fins- 
J Vee козы тшшн к апат Swan United Еіс List Gompany, Ediswan Buildings, 0 
Easton, Anderson & Goolde 8, Whitehall-pl., London. S. W. W k Erit Ker t 87, Queen-street, London, . 80 ranges — 
Edison а 8 n: United Kiectri Light Company, Büiswan-buidings, 8637, y м Р соне Guilleaame—Sole саа W. F. Dennis and Co, $8, Billiter-sf,, 1 
een-street, London, E. C., and Branches — э: 
Etectri ld Fowler- Waring Caoles Co., 32, Victoria-st., London. S,W.; & N. Woolwich ‚ 6 
JJ е ORAE шо Ное OH. Goneral өсө Co., 60, ТРЕ 83, Queen Vieloria-et, London, E.C.: & Salford, 33 
Evered and Co., 27-35. lane, London, W. C.; and Birmingham Jer (W. Т.) and Co. масон а c „London 10 
General Eleotrio Co.,6?, 71 & 88,Qneen Victoria-at,,London,E.C.;@ Salford 93 28 Henley's (W ^T. ipe 17. Works Со, E lane, London & N „Woolwich 1 
Holmes (J. H.) & Co., Newoastle- upon-Tyne; & 17, Goleman-st, London, E. C. 4 Johnson thins, 1 Union-et, i ld Broad-st., London; & Charlton, Kent 1, З 
Jackson (P. Н.) and Co., Salford Rolling Mills, Manchester ...... ......... — London Electric Wire Co, Playhouse-yard, Golden-lane, London, Е.С. .. 88 
ohnson & Phillips, 14, Union-ct., Old Broad- t., London; & Charlton, Kent 1,5 Balmony (H. M. ns Co., 6l, Charing Cross-road, Lundon, W.C. ............ = 
Laurence, Soott and Co., Gothic Works, Norwich ........................ — Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; and Woolwich : 7 
-Lundberg, A. P., Bradbury-st. Kingsland, London, N... ............ а Smith (F.) aad Gon Galedonlan Works, Halifax ...... ..................... 3 
Nalder Bros. 2 Co., 18. Red Lion. street, Clerkenwell, ` London, Е.С, . . 18 тетри — soturing po Helaby; aonr Warrington; and 11, Queen 1 
va clemens Bros. & Co., 12, Queen Anne'egate,London,B,W.; & Woolwich, 7| western Kleotrid бо, 79, Coleniau-atroot, London, E.O. ... il 
olly B B г WIRE-OCOVERING MACHINES. 
Соо 7 "pavement, EG. FCC Johnson & Phillips, 14, Union-ot. Old Broad-st,,London; & Chariton, Kent 1,8 
General! Electric Co., 69, 71 & 88, Queen Victoria-st., London, ЕС; ‚& Salford 38 
Victoria Rubber Company, Edinbargh @eeseeees esos seeeseeseeoe se оо о о пени юке EP 


TELEPMONES. 
Consolidated "Telephone Construction and Manatactaring -Corr 186-188, 
Shafteshary-avenne, London, W. C.; «nd Coventry, Engla 
General Etéctric Co., 69.71 & 88, Queen Vitoria -at., London, Ec; & Salford 
Telegraph Manufacturing Co.. Helsby, near Warrington, and 11, ишн 
Victoria-street, London, E.C.; and verpool .......... ARA CERRAR UE 
Western Electric Co., 79, Coleman-etreet London; B.C. 


TELEPHONE APPARATUS. | 
Consolidated Telephone Constraction and Waneisctactas Co., 188-168, 
Shaftesbury-a venue, London. W. C.; and Coventry, England 


TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. C. 
Henley's (W. T. )Teleg. WorksCo.,27, Martin’s-lane, London, & N. Woolwich 
Johnson & Phillips, 14 
Sax (Julius) and Co., Ridgmount-street, Store-steet. London, W.C. ...... 
Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 
Telegraph Manufacturing Co., Helsby, near Warrington, aud 11, Queen 

Victoria-street London, E.C. ; and Liverpool 


THERMOMETERS. 


6 2 „ „ „% es O E 


eeeeveoeorvecos OeGeeeeseveseve ce 
- 
3 А P 


Hicks, James J., 8, 9 & 10, Hatton-garden, London, Е.С, .................. ~ 
TOOLS. 


Kücke . and Co., Elberfeld, Germany—Sole Agents : Wilhelm and 
Co., 1 , Wool Exchange, London, E. C. FC 


TRANSFORMERS. 


PAdB 


?0 
28 


1 
11 
80 


— 


1 
Union-ct., "Old Broad-st., London; &Charlton, Kent 9 8 


E 
1 


8 


17 


Brush Electrical Engineering Co. 49, Kues, ранее, London,E.C. 81 


Crompton & Co., Mansion House-buil 

Easton, Anderson & Goolden, 3. Whitehall-pl., TER i n S.W. Works: Krith, Kent 

Electric Construction Co. - Wolverhampton, and Dashwood. House, Old 
Broad-st., London, E. OOO o o. es 


London, E. C.; & Cheimsford. 99,27 


88 


General Electric Co..69, 71, & 88. Queen Victoria-st. London, E. C; & Salford on 


Johnson & Phillips, 14, "Union-ot., Old Broad-st., London; & Chariton, Kent 1,5 8 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester Reda Rr i» 
Laurence, Scott and Co,, Gothic Works, Norwich .... — 
Siemens Bros & Co., 12. Queen'a Anne's-gate, London, 8; W.: * Woolwich 7 
Westinghouse Electric Co., 82, Victoria-atreet, Westmi.ster, London, S. W... 30 
TRANSMITTERO. 
Consolidated Telephone Construction and Manufacturing Co., 186-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, England ............ 80 
Electrio Construction Co., Wolverhampton; ; and Dashwood House, Old 
Broad.st , London, E. OG. 5 
General Electric Co. ; 89-71, Queen ‘Victoria-st., London E. C.; and Salford 23 
TRAVELLING CRANES. 
Easton, Anderson & Goolden, 8, Whitehall-pl.,London,3.W. Works: Erith,Kent 88 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad, London, GG « æ: 5 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E- C.; & Salford 23 
TURBINE -MAKERO. 
Gilbert Gilkes and Co., Kendal з1р0о зо ов оооо ae eeeoseeeBeeaseeseeeseseoneoeseOseovea = 
Howes, S., 64, Mark-lane, London, E.C. оовзоооооооо осо осооооо оо оо оооооооо во 4 
TYPEWRITERS 
Typewriter Co., 13 and 14, Queen Victoria-street, London, Е.С. ............ — 
TURNERS (ivory and Hard Wood). 
Bonnella and Son, $8, Mortimer-st., W.; and 42-43, Kirby-st.,London,E.C. 2 


UNDERGROUND MAINS. 
Callender's Cable aad Coastruction Co., 90, Cannon- street, London; Erith 


Mavor and Coulson, 47, E an an cc mn once „ 
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CONSOLIDATED TELEPHONE CONSTRUCTION 


a MANUFACTURING GOMPANY, Ltd. 


(Incorporated 1881.) 


Nos. 186-188, Shaftesbury Avenue, 


LONDON, W.C. 


00000060060 


TELEPHONIC M 
APPARATUS | cog 


HIGHEST CLASS ONLY. 


Liberal Discounts to the Trade. 


THE 


WESTINGHOUSE ELECTRIC бомрант, Lb. 


32, Victoria Street, Westminster, LON DON, S. W. 


Le 


CONTRACTORS FOR 


ALL KINDS oF ELECTRICAL ENGINEERING UNDERTAKINGS, 
CENTRAL STATION ELECTRIC LIGHTING, 
ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 
тне TESLA ро урнАвк ALTERNATING sysrem or evectricaa TRANSMISSION 


ву wach POWER, INCANDESCENT хь ARC LIGHTING may ве 
"UE EFFICIENTLY SUPPLIED rrom тнк SAME CIRCUITS. 


THE WELL-KNOWN SHALLE N B E RG E R M ETE R FOR ALTERNATING CURRENTS, 
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to a disagreeable side-swaying motion; if they are opposite 
the track soon produces a jerky and jolting motion ; while the 
constant and heavy pounding of cars passing over the joint 
makes it necessary to keep an army of platelayers to tighten 
up the bolts and to trim up the gauge and levels. Conse- 
quently, to produce smooth and regular movement of the 
cars, as well as to minimise track maintenance expenses, some 
improvement upon the ordinary bolted joint has long seemed 
necessary. 

But the main trouble has been to get round that very incon- 
venient law of Nature which operates to make rails alter in 
length. Long before existing methods of making continuous 
rails had. been introduced, various attempts were made to 
obtain a smooth track and rigid joint, by means of composite 
rails or by elaborate hot riveting. Joints of the latter kind 
were used, in 1891, on the Lynchburg and Durham steam 
railway, and about the same time on one of the Cleveland 
electric lines. It is stated that these experiments gave satis- 
faction ; but, notwithstanding this, the method was not exten- 
sively adopted. Composite rails were also tried in one or two 
places, these mainly consisting of rails built up of two or three 
parallel pieces, so arranged as to break joint, and thus to 
form а continuous and smooth bearing for the wheels. But 
the low mechanical strength and small rigidity of this type of 
rail limit its use to where only very light rolling stock is 
used. 

The gradual spread of electric traction, however, created 
another important reason why metallically continuous rails 
should be preferred to those with ordinary joints, or even to 
such forms of continuous rails as have just been described. 
To ensure а minimum loss of power in the return electric 
conductor, where the track was used as such a return, it 
was of prime importance that the joints should be of low 
resistance. Where ordinary bolt-joints were used, this desi- 
deratum could, of course, be obtained—at some considerable 
expense, however—by means of copper bonds. But the 
possibility of making tracks, presenting in themselves a 
continuous metallic conductor of low resistance, was an addi- 
tional temptation to the electric railway man to adopt them 
on his lines. This possibility was brought about by the com- 
mercial development of electric welding on the Thomson 
principle; and it was not long after electric welding had 
become a recognised engineering operation that it was tried 
on tramway lines. Among the first, if not actually the first, 
line to be equipped with electrically-welded rails was the West 
End tramway of Boston, U. S., on which, in 1893, several 
miles of track were provided with weld-joints. The success 
was only partial, many of the welds giving out, and, in some 
places, the rail itself being fractured close to the weld. The 
Johnson Company, who had taken the lead in this class of 
work, persevered and brought it to a higher degree of perfec- 
tion; so that in the early part of 1894 there were already several 
tramways equipped with electrically-welded tracks, and a 
number of other American lines were adopting them. So 
perfected, indeed, had the process become that it was adopted 
even for important and long lines, as, for example, in July, 1894, 
for the Nassau Electric Railroad, on which it was intended 
to electrically weld some 60 miles of track, of which no less 
than 35 miles were actually completed in the summer of that 
year. A useful summary of the history of electric welding 
of rails is supplied by Mr. Ricnarp Eyre, in an article which 
we reprint this week from the Street Railway Journal. 

Considerable time—though not much in proportion to 
other methods of welding—was occupied in welding a track 
by electricity ; in general each welding machine would do no 
more than from 30 to 50 joints per day of 10 hours. During 


the actual welding operation, which took about two minutes, 
ап enormous amount of power was consumed, with the 
result that the operation was not as cheap as could have 
been desired. These, and perhaps other considerations, 
have given no little impetus to a rival method of rail 
welding which has recently been adopted on several 
important American tramways, and about which con- 
siderable discussion has lately taken place among electric 
traction men in the United States. We refer to the Falk 
system of welding joints by casting a large quantity of pig 
and scrap iron around the abutted ends, a system which is 
somewhat inconclusively termed ** cast-welding.“ In a valuable 
Paper on “ Track and Track Joints," read by Mr. M. K. Bowen 
before the American Street Railway Association last October, 
which we reprint this week, together with an abstract of the 
discussion, the Falk system is described. We learn, too, from 
another source, that no less than 89,410 of these joints had 
been used on American lines, up to the beginning of the 
present month; also, that some French tramways are about 
to be “ cast-welded.” But we confess that we are not par- 
ticularly smitten with admiration of this method of jointing 
rails; although quite prepared to give credence to the 
mass of practical evidence in favour of its success. It is 
pleasing to learn that at St. Louis some 18 miles of track 
have been cast-welded so successfully that no bonding has 
been found necessary, and to be told that out of 17,000 such 
joints put in, in 1895, at Chicago, where the variation of 
temperature is extremely great, only 154 have failed. But 
a joint which requires from 100 pounds upwards of cast iron 
to be lumped around and under the rail-ends cannot commend 
itself to our English ideas as mechanically perfect, and one 
that seems to cost 3°25 dollars per joint—as stated: by Mr. 
Dodge, in the discussion—does not strike one as having 
reached the pinnacle of financial economy. Perhaps, how- 
ever, when the system is freed from royalties on patents it 
will prove considerably less costly. As regards the necessity 
for using special bonds on cast-welded electric lines, there 
seems to be some diversity of opinion, even among engineers 
who have made practical trial of this joint. But there is a 
considerable balance of evidence in favour of bonds being 
superfluous; and on the principal cast-welded tramways in 
America no bonds whatever are used, the resistance of the 
cast joint being often lower than that of the rail itself. 
Speaking generally of continuous rails, we are inclined to 
think that these are more favoured by the conditions of 
American track construction than by the conditions which 
maintdin here. There are many points of divergence 
which might support this view, but we may refer particularly 
to the difference in grade of steel used for the rails. In the 
United States there has for some time been a tendency to adopt, 
for tramways and railways, a higher and higher grade, or a 
harder and stronger, though more brittle, quality of steel. In 
this country, however, we prefer to use milder and more 
ductile qualities, of a softer surface and having a lower elastic 
tensile strength. Neither in severe tension nor under com- 
pressive stress would the English rails be likely to possess so 
much stiffness and elastic strength as those commonly used in 
America, while their coefficient’ of expansion is appreciably 
greater. As a consequence, the American rails are more fitted 
to resist the constraint which must. be imposed on them, if they 
are to be subjected to extreme variation of temperature without 
free expansion or contraction. That the stresses in practice are 
severe, is proved by the fact of heavy high-grade rails snapping 
asunder at some distance from the joint, during a cold night 
in winter. Mr. LirrELL, of Buffalo, speaks of 94lb. rails 
breaking in this way, even though only jointed with angle 
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bars. Probably a variation of atmospheric temperature 
between a summer’s day and a winter’s night corresponds, 
for steel of that grade, to a stress of not less than 25,000\b. 
per square inch, to which must be added impulsive stresses 
arising from the passage of cars and from the higher tempera- 
ture produced by momentary heavy electric currents in the 
rail. It must be an exceedingly well laid, well tied and high. 
grade quality of rail that can stand the stresses which a com- 
bination of circumstances such as this will inevitably produce. 
And so long as English tramway men adhere to low-grade 
rails—which, we submit, are better suited to English condi- 
tions than higher grades— we fail to see that welded continuous 
rails, by whatever method welded, have much chance of being 
extensively adopted in this country. 


REVIEWS. 


Manual of Electrical Undertakings, 1896. Compiled under the 
direction of ExitE Garcke, M. I. E. E., F.S.S. First year. (London: 
P. S. King & Son.) 

This is a handy, well-printed and well-arranged compilation, 
containing some five hundred pages of electro-financial data. 

Mr. Garcke has divided his manual into six parts. In 
Part I. we are treated to a brief historical summary of the 
various branches of the electrical industry. Part II., of more 
than 350 pages in length, forms in every sense of the term 
the pièce de résistance of the volume. Неге are set forth, 
without any visible attempt at condensation, and admittedly 
without any attempt at reduction “to a common plane” 
by appropriate alterations of the official figures, the latest 
available accounts of the telegraph, telephone, electric 
lighting, electric. traction, and electrical manufacturing 
concerns of the United Kingdom. We are painfully aware of 
the labour involved in reducing accounts to a common 
plane," and fully alive to the possibility that the game may 
not be worth the candle. But assuming that the results of so 
much work in endeavouring to render the accounts of various 
undertakings fairly comparable are mere laboured nothings,” 
we still think the compiler of this manual would have done 
better had he severely condensed Part II. of his compilation. 
For instance, the Richmond (Surrey) Electric Light and 
Power Company is not a particularly important nor a par- 
ticularly instructive concern; nevertheless, nearly three pages 
are occupied by its 1895 accounts. Even the most voracious 
appetite for statistics would, at this rate, soon suffer from a severe 
surfeit. It is hard to believe that anyone can be a gainer by 
the information that one company spends £65. 7s. 4d. on 
“ stationery and printing," and another £24. 18s. 14. on 
“ travelling expenses." The compiler has, perhaps, been well 
advised in giving up all idea of doctoring his statistics so as 
to render his data comparable; but we strongly recommend 
“ boiling down.“ 

Part III. consists of the list of Electric Lighting Orders and 
Licences granted and revoked since 1883, a list issued every 
year by the Board of Trade; and Part IV. is a similar list, 
relating to traction. In Part V. we are given a very useful 
enumeration of electrical companies registered in each year 
since 1856, the manual concluding with a small directory of 
Directors and other officials connected with electrical under- 
takinga. 

Mr. Garcke’s publication may be recommended to those 
who require full financial information, and do not want to 
make ** odorous comparisons." 


—— 


Electric Trains on the Belgian Railways.—The Belgian 
Government, says the JElektrotechnischer Anzeiger, is making 
experiments with the intention of replacing steam by elec- 
tricity on their railroads. As the result of tenders, they have 
ordered the electrical equipment for some trial trains from the 
Compagnie de l'Industrie Electrique of Geneva, and from three 
other firms. Each car is to be fitted with motors and accu- 
mulators. | 


THE ANNUAL GENERAL MEETING OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS. 


The annual general meeting of the Institution of Electrical 
Engineers was held on Thursday, December 10th, at 25, Great 
George-street, the President, Dr. John Hopkinson, being in 
the chair. The Secretary (Mr. F. H. Webb) having read the 
minutes of the last meeting, the Council list for the ensuing 
year was read, and Messrs. Fairfax and Swinton were appointed 
scrutineers. The Secretary then read the Annual Report of 
the Council, of which the following is an abstract :— 


The Report stated that the total number of additions to the register 
during the year had been 246, comprising 8 foreign members, 14 members, 
128 associates, 96 students, and 58 candidates had been approved for elec- 
tion next month ; 22 associates had been transferred to the class of mem- 
bers, and 72 students to the class of associates. The losses which the 
Institution had sustained by death were as follows: 3 foreign members, 5 
members and 15 associates ; in addition, 4 foreign members, 9 members, 
21 associates and 7 students had resigned during the year. 

In respect of the Papers read during the Session 1895-96 by other than 
members of their own body, the Council regretted that only one was of 
that character, and possessed sufficient merit, to entitle the authors to a 
premium, viz., “ Experimental Tests on the Influence of the Shape of the 
Applied Potential Difference Wave on the Iron Losses of Transformers," 
by Stanley Beeton, C. Percy Taylor, and J. M. Barr. To the authors of 
this Paper the Council therefore awarded the “ Institution Premium ;” 
and having regard to the fact of the authors being three in number, they 
intended on this occasion to increase the value of the premium from £10 
to £15. Of the Papers read at the students’ meeting, the majority had 
been of considerable merit, and the Council had decided to present two 
premiums of £3. 3s. each, one to Messrs. E. Ray and V. Watlington for 
their Paper on “ Underground Conductors,” and the other to Mr. E. B. 
Wedmore for his Paper on “A Simple Method of Analysing Harmonic 
Curves." The Council had pleasure in making honourable mention of the 
following Papers: — Post Office Form of Wheatstone Bridge," by Мг. G. 
Lemmens; “ Electricity Supply Meters," by Mr. G. W. D. Ricks. 

The Council had awarded a scholarship of £50 to Mr. E. W. Marchant, 
a student of the Central Technical College. 

'The final revision of the Wiring Rules had, it was stated, been purposely 
delayed in consequence of the sanctioning by the Board of Trade of the use 
of higher voltages, rendering necessary considerable further alterations in 
and additions to the rules. The Council had made a grant of money from 
the funds of the Institution for the purpose of enabling the Committee to 
carry out tests of switches, fuses and other appliances as now supplied by 
manufacturers, in order to ascertain how far these were suitable for the 
increased pressures. 

A Committee was appointed by the Council on May 28th to consider the 
Council's expenditure in the direct advancement of the electrical industry; 
and whether, having regard to the annual surplus, the time had not arrived 
for greater expenditure in that direction, and to report. 

In accordance with a resolution passed at the meeting of members and 
associates on July 6th last, certain stocks representing at the price of that 
day the sum of £3,500 had been transferred to the building fund account, 
and the interest accruing therefrom had been and will be in the future 
credited to the same account, and will be invested from time to time. It 
was а striking and satisfactory proof of the sound judgment exercised by 
the hon. treasurers (the late Mr. Edward Graves and Sir David Salomons) 
in making the Iustitution's investments, that the increase in value of the 
Btocks so transferred to the Building Fund between the date of their pur- 
chase and that of their transfer was no less than £221. le. 5d. 

In accordance with resolution passed at the ordinary general meeting of 
March 12th last, the statement of accounts and balance-sheet for the year 
ending December 31, 1895, was then presented, had been re-cast, and were 
in their new form adopted at the special general meeting of members aud 
associates held on July 6th. 

Among the alterations inade in the Articles of Association by the special 
resolution previously alluded to, was one enacting that the financial year 
should thenceforth be taken to end on September 30th in each year, and 
that the annual accounts should in future be made up to that date and laid 
before the annual general meeting next following. Accordingly, the state- 
ment and balance-sheet to be presented that evening only covered the nine 
months comprised between January Ist and September 30th last. The 
accountants had considered it desirable to make some further slight modi- 
fications in the form of the accounts, but they were framed substantially on 
the eame basis as those adopted last July. It would be seen that the 
receipts exceed the expenditure during that period of nine months by the 
amount of £887. 19s. 6d., and that was without debiting the receipts with 
anything on account of outstanding subscriptions, the estimated realisable 
amount of which on September 30th was £532, as, had this been done, the 
accounts would have shown twelve months' income against only nine 
months' expenditure, with the result that the balance then shown would 
have been misleading. When the next year's accounts are made up, this 
difficulty, of course, would not arise. The sum of £801. 5з. had been 
invested during the year on account of the General Investment Fund, and 
£75 on account of the life compositions. 

As announced by the President at the ordinary general meeting of 
November 12th, Sir David Salomons had found it necessary, on account of 
the many calls upon his time, to decline nomination this year for re- 
election as Houorary Treasurer. The Council greatly regretted that such 
should have been the case, as, although, under the revised Articles of 
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Association, Sir David Salomons could no longer have remained a Vice- 
President, they had hoped by his re-electlon as Honorary Treasurer to 
have continued to have had the benefit of his advice, which had hitherto 
proved of so much value. 

With a desire to meet, as far as was desirable in the general interests 
of the Institution, various suggestions which had reached them, the 
Council appointed a Special Committee to consider in what direction the 
Articles of Association might be amended with advantage, the result being 
that a series of amendments were submitted by the Council to * а General 
Meeting of Members only” on June 13th last, and adopted by a unani- 
mous resolution, which was duly confirmed, and thus made a “ Special 
Resolution under the Companies’ Acta on July 6th. The Council, the 
Report goes on to state, “earnestly trust that these amendments will work 
satisfactorily, and will tend to strengthen that feeling of confidence which 
should subsist between the general body of members and their elected 
representatives." 

The PRESIDENT said he did not think that any words of explanation 
were required with regard to the Report, but it was open to discussion. 
He proposed that the Report be adopted. 

Sir HENRY MANCE seconded. 

Mr. FAIRFAX complained that he had not received a copy of the 
amended Articles of Association, and wished to know if they had been sent 
out to the members. 

The SECRETARY said they had been issued. IIe could not account for 
Mr. Fairfax not receiving a copy, but would see into the matter. 

Mr. A. A. CAMPBELL SWINTON said he wished to make a suggestion 
with reference to the conversazione. He thought it would be advantageous 
if the Institution could follow the example of the Royal Society, and have 
at their conversazione something in the nature of scientific experiments or 
exhibits. | 

Mr. GROVE said that аз the financial year had been made to end on 
September 30th, and the new year started on October Ist, he would like to 
ask whether the Council had considered the advisability of starting the 
sessional year at the same time. 

Mr. CLAY did not know whether the Council invited members to bring 
Papers before the Society. If this was not the case he would suggest that 
‘was an excellent way of getting more varied Papers and a much larger 
number. It would also enable the Papers to be printed earlier, so as to let 
the members receive copies in time to take part in the discussion. He had 
very often received а copy of a Paper which was to be read when he was away 
in the country, and had not had sufficient time to be at the meeting. He 
also thought that the members who were best able to give them the best 
possible Papers on the most interesting subjects did not attend very fre- 
quently, but would do so if they were invited to read Papers. 

Major FLOOD PAGE wanted to know the general line upon which the 
Committee intended to make the proposed tests with reference to the 
necessary changes in fittings for the high-voltage lamps. Were they going 
to form themselves into a jury, and was it possible for them to receive 
from the manufacturers of.the articles they were to test, such articles 
without any name or sign or mark, or were the articles to be sent in under 
a motto, so that the jury, who were to adjudicate upon the claims of the 
different manufacturers, would not know who the makers were? If the 
latter was the case, he thought the result would be of very great interest, 
and they would Have a very much larger number of competitors ; but if it 
was otherwise, he was quite sure that there were some who would not like 
scientific opinion on what, after all, was a commercial product; and he 
would he very glad if they would inform him if they had framed a set of 
rules and regulations, and what their nature was. 

Mr. R. E. B. CROMPTON (Chairman of the Special Committee) thought 
Major Flood Page had raised a point of considerable interest to all the 
members, but thought that he (Major Flood Page) had mistaken the object 
of the circular letter which had been sent out to manufacturers. The 
belief of the Committee was that the manufacturers of the appliances had 
perfected them after some years of testing, rejecting the unfit and retaining 
the fit. In the rules which were now under revision, and which they hoped 
shortly to issue, it was n to insert certain lengths and dimensions 
which were considered by the best manufacturers to be fit and proper lengths 
and properdimensions for certainarticles ; and although the Committeecould 
no doubt fill in these figures themselves, they thought it presumptuous of 
them to do so without taking the very best means of ascertaining the latest 
practice in these matters, and the idea was that every manufacturer should 
be invited to send in specimens of what he was making. "Then the mini- 
mum distance given by these fittings would be filled in in the proposed 
table Hethought they would agree with him that it was undesirable 
that the rules of the Institution should be unduly oppressive, or to specify 
things that were unnecessarily good for the work in view. It was really 
to find out what practice demanded that they had asked the manufac- 
turers to give that information. It was no part of the Committee to act 
as an advertising agent, and they would return the goods sent in as soon 
as it was found they fulfilled their purpose. There was no doubt that the 
Committee would arrive at some valuable and interesting results, and the 
members of the Committee should be able to produce a report which 
would be read before the Institution. They would, of course, ask those 
who submitted their fittings for test whether they wished their names 
mentioned or not, or whether they wished to be referred to under a motto, 
as suggested by Major Flood Page ; the immediate object was to issue the 
rules as quickly as possible and yet to make them complete. 

Major FLOOD PAGE thought that, instead of asking whether the 
makers would have their names mentioned or not, they should arrange 
that no names would be mentioned at all; they would, he thought, then 
get a great many more entries than by mentioning names. If they men- 
tioned names it would be simply an advertisement for some of them, and 
the Institution would not get full sympathy in the movement. 

Mr. CROMPTON said that if Major Flood Page or anyone else could 
show him or the Committee that it was the general desire of the manu- 
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facturers that no names should be mentioned, they would be only too 


delighted to adopt the idea. He was afraid that some of the makers had 
their names almost indelibly attached to their'goods, and it would be 


‘rather a difficult matter for these makers to send in. 


Mr. R. S. ERSKINE said that with regard to the 200-volt lamp ques- 
tion, although the lamp was being pushed at the present time, very few 
contractors knew much about it, and a large number of consulting engi- 
neers did not know what requirements to put in their specifications. It 
seemed to him to be immaterial who made the goods, во long as they made 
the right lengths, &c. | 

Mr. J. S. RAWORTH wished to express, on behalf of himself and on 
behalf of a great many of the members present, their congratulations to 
the Council for the admirable manner in which they had laid themselves 
out, during the past year, to meet the badly-expressed views of the mem- 
bers for some measure of reform. He very strongly and very warmly con- 
gratulated the Council on the manner in which they had given effect to 
the expression of those wishes. They had now chosen a very good Council, 
and the reform work had beea carried out without any external pressure, 
and entirely by the goodwill, good feeling, and good sense of the Council. 
He was sure that he was expressing the views of the majority when he 
brought before them this expression of their feelings. He would like to 
call their attention to the fact that the Council might contain amongst 
its numbers some members who had a tendency towards reform. They 
knew that reformers usually reformed everybody but themselves, and it 
might be necessary to keep an eye upon their actions, He hoped before 
the meeting closed it would pass a vote of thanks to the Council and 
‘President for the manner in which they had fallen in with the views of 
the Society at large. | 

*The PRESIDENT said it would be impossible to hold an exhibition of 
scientific apparatus in the place where they now held their soirées. They 
would remember that in his previous Presidency the conversazione was not 
held in the summer. They had tried to have the soirée in another place, 
which would give more space and a change in the character of the enter- 
tainment; but they failed, and it had run so late that it was impossible 
for the soirée to take place that summer. He did not doubt that the 
suggestion would be borne in mind by those now taking over the manage- 
ment of affairs. With regard to the time when the Session began, this 
would mean a further alteration in the Articles of Association, in order to 
appoint the new Council at an earlier date. "With regard to endeavouring 
to obtain Papers from those who were particularly qualified to read thein 
upon a particular subject, he might say that the suggestion had been 
under consideration of the Committee ; and it was a matter which would 
no doubt receive further consideration from them, with a view to obtain- 
ing Papers of the very best class. No doubt more Papers would have 
been read last Session, if it had not been for the Papers on electric 
wiring taking up so much time. With regard to Mr. Raworth’s remarks, 
he thought they might rely upon it, that it was the desire of the 
Council to secure the very best working of the Institution, and that they 
would work in the way desired by the majority of the Institution. He 
then put the resolution which he had proposed before— 


„That the report of the Council as just now read be received and adopted, 
and that it be printed in the Journal of Proceedings," 
which was carried unanimously. 


It was proposed by Dr. J. HOPKINSON, seconded by Mr. W. B. ESSON— 
“That the statement of accounts and the balance-sheet for the nine 


months ending September 30, 1896, as presented be received and adopted.“ 


Major FLOOD PAGE pointed out that the subscriptions amounted to 
£2,400, and the cost of the Journal was £799, Taking £75 received for 
advertisements, that still left the very large amount of £724, which meant 
something like 50 per cent. of the subscriptions, as the cost of the Journal. 
There was another institution to which he belonged, with a membership 
more than double theirs, and it had been in the same position ; finding the 
Journal cost about бз. 84. in the pound of the subscriptions, they sent 
round a circular to the whole of the members asking those that did not 
care to receive the Journal every month to fill up a form and вау eo. They 
had saved a very considerable amount of money in that way. He was re- 
ferring to the Royal United Service Institution. 'There was no means of 
seeing the papers read before the Society he was referring to unless tbey 
saw the Journal ; but in the case of this Institution they usually got the 
Papers that were read before them put in the technical press. He there- 
fore suggested that, with a view to economy, a circular should be sent to 
the members, so that any of them that chose could fill up a form asking 
that the Journal of the Institution might not be sent to them. "They 
might save £100 or £200 a year by that means. 


The PRESIDENT said Major Flood Page's suggestion would be con- 
sidered by the Finance Committee. It was of very considerable value. 
He then repeated the resolution, which was carried. 


Prof. SILVANUS P. THOMPSON then rose to move a resolution, which, 
he said, he hoped would be unanimously accepted by the members of the 
Institution. They owed a very great debt to their kind hosts, the Insti- 
tution of Civil Engineers, for the benefits they enjoyed by holding their 
meetings in their building. They had enjoyed that privilege for many 
years, and until they were in a position of having a building of their own 
they could not be better accommodated. Not only did they enjoy the use 
of the room and of the Council room, but they had the use of the room 
below for refreshments and also the use of the attendants. Further than 
that, they had to pay nothing for this accommodation, not even for the 
light which: was consumed, and they were therefore obviously indebted in 
a very strong pecuniary sense to the Institution of Civil Engineers. 
They would be ungrateful, indeed, if they did not very heartily thank 
the Institution of Civil Engineers for their continued courtesy, and the 
more so because they had recently spent very large sums in beautifying 
their establishment and allowing them to enjoy the great improvements. 
He would like to put the vote of thanks in such a form as to let the Insti- 
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tution of Civil Engineers know how much they appreciated the improve- 
iments. He would, therefore, propose 

“That the members] of this Institution hereby desire to express their 
high appreciation of the continued kindness and liberality of the President, 
Council and members of the Institution of Civil Engineers in allowing the 
members of this lustitution to hold their meetings in this lecture hall, 
and to congratulate them upon the completion of their magnificent new 
building." 

Mr. SYDNEY MORSE seconded the proposal. 

Mr. FRANK BAILEY next proposed, апа Mr. SINCLAIR seconded, 
that a hearty vote of thanks be accorded to the honorary local secretaries 
and foreign members. 

Major FLOOD PAGE wished to know if they could induce all the 
foreign secretariea to form affiliated associations in connection with the 
Institution, so that when electrical engineers came from the Colonies and 
America they could have a centre. He thought it wotld до a great deal 
of good, and it would mean that the Institution of Electrical Engineers 
would be the parent. 

Mr. MANVILLE said it had been intimated to him by some of the 
members of the Institution resident in Argentina, when he was there, that 
some sort of a certificate of membership of the Institution would be valu- 
able. In England and in Europe generally it would be quite sufficient to 
produce a list of the members of the Institution, and show that one’s name 
was amongst the list: but that was not the case all over the world, and in 
some of the more modern cities—in countries more modern than England— 
there was a tendency amongst the authorities tu institute examinations 
before a man could practise in any one profession. In Argentina some- 
thing of the kind was taking place, and electrical engineers there might 
‘shortly be called upon to pass a Government examination if they were not 
able to produce evidence of their being qualified. It might seem rather a 
light thing to some of the members there, but he thought that the 
membership of the Institution should be accompanied by some sort of 
certificate. It would not be, very expensive, and what expenditure there 
-was could be borne by those who required a certificate. He would call the 
serious attention of the Council to the matter. 

Mr. CROMPTON proposed— | 

That the members desire to express the great regret which they feel in 
losing the services of Mr. Aylmer as honorary local secretary for France, 
and they wish to assure him of their high appreciation of bis unremit- 
ting attention which he has so kindly given to the interests of the 
Institution through the 22 years he has held the office of its representative 
in France." 

Mr. CROMPTON, Mr. HENRY EDMUNDS, and the SECRETARY 
all expressed their great appreciation of Mr. John Aylmer's service . 

The PRESIDENT next proposed— 

“ That the best thanks of the Institution be given to Sir David Salomons 
on account of his very valuable services during the year as honorary 
treasurer, in which capacity the members regret he is unable to continue 
to act." | 
He thought he was expressing the feelings of his colleagues when he said 
‘that they deeply appreciated the manner and care with which Sir David 
Salomons had watched the finances of the Institution, and, also, as a member 


of the Council he had always been ready to give his advice and his judgment . 


was of very great value to them owing to his varied experiences. They all 
regretted losing his help as Treasurer, although they could quite understand 
that his many ircreasing engagements made it very difficult for him to 
give that time to the Institution which he had now done for so long. 

Mr. CHARLES BRIGHT seconded the proposal, which was carried 
unanimously. 

Votes of thanks to the honorary auditors and the honorary solicitors 
were then carried unanimously. 

The PRESIDENT then announced that the Council and officers for the 
ensuing year, as set forth on the list which had been issued (see The 
Electrician, November 20th, p. 119), had been duly elected. He then 
announced that the next ordinary meeting would be held on Jan. 14, 1897, 
-when the new President(Sir Henry Mance) would read his Inaugural Address. 

Mr. RAWORTH thought that before they closed they ought to give а 
hearty vote of thanks to Dr. ;ohn Hopkinson for the good turn he had 
done them in altering the Articles of Association. He had bestowed a 
very great deal of care and trouble upon the matter, the benefits of which 
they were now enjoying. If the President wanted anything more than a 
vote of thanks to show that good had come out of the alteration in the 
Articles, he (Mr. Raworth) thought he had what he wanted in the numerous 
suggestions which had been made by the various speakers. 

Major FLOOD PAGE seconded the proposal, aud congratulated the 
Council very much indeed. They now had the country very well repre- 
sented, and it was pleasing to see the two Manchester members present 
that evening. He hoped it was a sign that they intended to be there 
frequently. and also that the Council would bring up all kinds of fresh 
ideas, and he believed that, as Dr. Hopkinson had said when he proposed 
the alterations in the rules last July, that they would enter upon a fresh 
lease of life, full of vigour. He would also like to see the membership rise 
from 1, 700 to 5,000 or 4,000. He further hoped that they would see Dr. 
Hopkinson returned for the third time as President. 

The PRESIDENT said he did not know whether they wished him to 
reply to this vote of thanks. All he could say was that although he had 
taken a great interest in the alterations in the rules, he was so ably 
seconded by the Council that it gave him no trouble. He did not have 
any doubt but that the alterations would prove of benefit to the Iustitu- 
tion, as they secured tbat they should feel that whatever was done by the 
Institution was the will of the majority, and that was the primary element 
in securing confidence in the management of an Institution. He returned 
thanks very beartily on behalf of himself and the Committee which had 
acted with him in the matter of the alterations. | 
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whole track will .be 


THE ELECTRICALLY WELDED CONTINUOUS RAIL.* 
BY RICHARD EYBE. 


The day has passed for elaborate argument in favour of the theo- 
retical advantages .of the continuous rail for street railroad 
practice. . So, also, has the day in which the drawbacks from 
expansion and contraction were considered impossible to overcome. 
The progressive manager now knows that a continuous track need not 
be a letter S upon the arrival of the dog days; need not have an 
inordinate amount of breakage under the influence of the first cold 
snap. These theoretical fears were not mere ''bugbears." They 
were real dangers, founded upon good theory and confirmed by 
years of steam railroad experience. Like all other forces of nature, 
however, there are methods by which these forces may be con- 
trolled, and in this case the methods are simple enough. The warp- 
ing of track as the resultant of heat is now shown to be ашыу 
prevented if the track is buried in the roadbed, even though the latter 
may not be a particularly substantial one. The breakage expected 
to result from the tensile strains caused by winter has, it is true, 
shown itself to a greater or less extent; but there has been more 


than enough evidence collected to show that only a little more 


strength, or uniformity of strength, in the joints is needed to meet 
the highest strain given in our variable climate. . Steel.has a 
coefficient of expausion of about 0:000006—that is, each degree 
below the temperature at which the rail was joined will tend to 
shorten the rail 0:000006 of its length. If the temperature in 
winter falls 100deg. below that at which the weld was made, the 
ut to whatever tensile stress is needed to 
elongate the rail 100 х 0:000006, or 0°0006 cf its length. From 
experiments made in the Johnson Company's testing-room with a 
number of test pieces cut from the head of the Johnson section 
78—995, the average of 17,500lb. per square inch was found to be 


the stress required to elongate the steel 0:0006 of its length. For 


a rail section weighing 901b. to the yard, the winter's pull, when at 
its highest, would then be 157, 500lb. 

The electric welded continuous rail in the past has had a higher 
breakage than was consistent with the best conditions of track 
construction. The best records, for obvious reasons, were made 
when the welding was done in autumn weather. Of the work done 
in summer, each year has shown some improvement over the year 
before; but even that done in 1895 showed some breaks. We 
have seen that 157, 500lb. is a high estimate of the maximum tensile 
strain to which the rail will be subjected. Tests of track welds 


have generally shown over 250, 000lb., and often nearly up to 


400,0001b. What then is the reason that electric welds have shown 
this breakage? Believing in the necessity of a good continuous 
rail, and further believing, for reasons shown later, that a welded 
track is the only continuous rail of real value, time and money have 
not been spared to answer this question correctly and to find the 
proper basis for such changes as will make the electric welding 
commercially what it is theoretically, the ideal track. 

The first track welds were made in Johnstown and in Boston in 
1893. They were made by welding two U bars about eight inches 


long to the web of each rail, at a distance of about four inches from 


the joint. With this system most of the breaks seemed to be the 
result of shrinkage: strains. The web of the rail, where welded, 
had been heated quickly to an intense heat, while the head and 
flange and surrounding web were comparatively cold. As, then, 
the heated portion was cooling it was surrounded by а zone of 
nearly cold metal becoming heated from the weld. The strains left 
in the steel were such that the break often appeared as if a clean 
disc of the web, still united firmly to both U bars, had been 
cut out of the rail. , Finding the breakage too high, the season 
of 1894 ushered in with a new style of weld. Chocks, 1$їп. in 
width, fitting the rail neatly, were welded to each side of 
the rail at the joint. With this weld the entire section of.the 
rail was heated, and fear of shrinkage strains avoided. Further- 
more, а larger welded surface was presented, and it was expected 
that when the chocks were upset the hot metal, squeez in 
between the ends of the rsils, would make a butt weld. ork 
was done with this method in Brooklyn, Boston, Cleveland, and 
St. Louis. The breakage, although a decided improvement over 


that of the first season, was still too high, but it was believed that 


the style of weld was the proper one. The undue breakage was 
thought to be caused largely by the lack of proper line voltage, 
and before the next season, arrangements were made to negative 
this fault. This difficulty was remedied by the use of a 
“booster,” consisting of a dynamo and motor, whose arma- 
tures are on the same shaft. The entire current from the 
trolley passes through the dynamo armature; thence part goes 
to the motor and part to the rotary transformer before described. 
Both dynamo and motor are shunt wound, and the strength of the 
field of the former is regulated by a small rheostat. In this way 
the current is kept at a fixed voltage of 500. Any sudden fluctua- 


* From the Street Railway Journal, 
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tion in line voltage is at once neutralised by the dynamo tender, 
who merely moves the handle of the rheostat correspondingly. | 

During the winter of 1894-95 another addition was made to the 
apparatus with the intention of curing the breakage problem ; and 
while it has since been discarded, it has not been without its use in 
pointing out the best method for track welding. This was a track 
compressor, which consisted of a cylinder 10in. in bore, and a 
plunger, both of which could be wedged to the rails. The power 
was supplied by a hand pump, giving a hydraulic pressure of 
3,0001b. to the square inch. The machine was intended to com- 
prees each rail longitudinally by opening up the butted joints and 
placing a ‘‘dutchman” between them. By making the weld with 
the rail under compression, the cold of winter would only 
relieve this compression, without giving the usual tensile strain. 
This strain was afterward discarded because of various mechanical 
difficulties, details of which are not of great general interest. 
During the summer of 1895 welding was done in Brooklyn and 
Detroit, and the breaks were fewer than ever before. But as they 
were not yet low enough to admit the claim of & perfect track, 
extensive experiments were undertaken during the following winter 
to discover what changes should be made, to obtain a track strong 
enough to stand the heaviest strain of winter, and as smooth as the 
rest of the rail, retaining, meanwhile, the perfect electrical return 
that the welded track had always given. A book might be written 
of the statistics gathered in these experiments. To save expense 
and time, the first work was done on small bars, and it was shown 
that while a goud electric weld was nearly as strong as the normal 
steel, it was decidedly brittle. This was proved to be the result of 
the coarse crystalline structure, induced by the high temperature 
which a weld reaches without receiving any subsequent forging. 
This was discouraging, for to weld a high heat must be given, and 
it is obviously impossible to give a rail in situ any forging of prac- 
tical value. | ў 

All methods of heat treatment known to the art, and some 
rather unique new ones, were then tried to cure this brittleness, in 
the presence of which it was felt that a continuous rail must be 
more or less treacherous. Here a discovery was made. If only 
the high heat crystallisation was to be fought, the cure was simple. 
A mere reheating to about a bright cherry red returned the steel 
to its normal condition. But a high heat alone does not make a 
weld ; the pieces must be pushed together while hot. This, it was 
found, so scattered the grain of the steel that it made the weak- 
ness and toughness permanent. No heat treatment could overcome 
it. A weld cannot be made—and others who are interested in 85- 
called welding processes might remember this to advantage— 
without some mechanical pressure; so this was again discourage- 
ment. 

Next were tried various methods of welding which would bring 
the final temperature down to such a point that the upset would 
not do this harm. Fluxes of all sorts, various alloys, unusual 
mechanical methods of welding—all had their share in the trial. 
This is not the place to give detailed results of these experiments, 
for they do not enter into the new track weld. It is sufficient to 
say, however, that much of value to him who welds in the shop 
was discovered. Welds of Bessemer steel bars $in. square were 
made that could be bent cold 180. degrees in the weld without 
fracture. Good practical welds were made at a temperature as low 
as cherry red. The methods, however, were impossible to imitate 
on a high-rail section in place in the street, so that for the end in 
view discouragement was again the result. 

Finally, it was discovered that if dies were clamped about the 
pieces to be welded, close to their ends, in such a way that the 
heated portion could be closed between them with very heavy 
pressure, so as to form a thin flattened collar all about the weld, 
excellent results could be obtained. The experiments were made 
on іп. E bars of 6 per cent. carbon Bessemer steel. The 
strength of these welds (even with the collars cut off) invariably 
exceeded the strength of the normal bar, and the toughness was 
such that the bars could be bent cold in the weld 250deg. and over. 
He who doubts the value of this showing is asked to bend a cold 
Bessemer steel bar of the same size and per cent. carbon, and note 
the result. No heat treatment was necessary, as the pressure 
exerted on the metal in flattening it between the dies left the steel 
in as fine grained a condition as in the rolled piece. It seemed as 
if it might be barely possible to put this method into actual service 
in the track, so efforts were then made to this end. | 

After some months of alternate hope and discouragement, com- 
plete success was attained, and the track weld of to-day is, therefore, 
a high-pressure butt weld of rail to rail. This is à simple énough 
‘sort of weld, it may be said, but many obstacles had to be overcome 

before the way was clear for its commercial application. A brief 
description of the making of such a weld on the street will probably 
be of interest. First of all, the rail ends and those portions of the 
side where the electrical contacts are to be placed must be cleaned. 
This is done by a sand blast apparatus, placed om a small covered 


car, with canvas at the end to protect passers-by from the flying | 


sand. The apparatus consists of an air compressor, run by belt 


from a 5 B. p. motor, an air chamber to prevent a fluctuating 
pressure, and the cleaning apparatus where any clean sand can be 
used. The sand is blown through a hose and nozzle at a pres- 
sure of 121b, and in a few minutes has taken away every 
vestige of scale and dirt, and the car passes on to the next 
joint. 
about it the necessary clamps and contacts. 
to be passed through the joint diagonally. 
tact is, therefore, placed on the head side of one rail, and 
another on the inside of the abutting rail. These contacts loosely 


The clean joint is now attacked by men, who place 
The current is 
A copper con- 


fit the rail section. Directly opposite each contact are placed steel 
chocks of the same shape. These contacts, after serving their 
electrica] purpose, must be used in conjunction with the steel 
chocks, as the dies before described. "They must therefore be 
pushed toward each other when the pressure is put into the hot 
metal. To this end small pieces are bolted through the splice bar 
holes of the rail behind the contacts and chocks, so that as the rail 
moves, the dies will move with it, flattening the hot metal between 
them. Above and below the rail are now placed clamps, the upper 
one to prevent undue distortion of the head of the rail, the lower 
one to prevent the flanges from losing electrical contact with the 
copper contaets by buckling when warm. Tests have shown that 
this joint is much stronger and tougher than any continuous rail 
joint ever before attempted. With apparatus new, incomplete, 
and, unfamiliar to the operators, some striking figures have been 
obtained. Welds have been made of 6in. rails, which could not be 
broken at the limit, 400, 000lb., of the testing machine in which 
they were pulled. It was shown conclusively that 350,000lb. could 
be considered the minimum strength of a complete weld. It is 
unquestioned in the writer's mind that by the time all apparatus 
has been completed and men are trained to the work, 19 welds 
out of every 20 made commercially will stand. from 400,0001Ь. to 
600,0001b. tensile strain. These welds when fractured show the 
same small grain which is found in the rolled section, and the value 
of this will be readily appreciated by anyone familiar with the 
characteristics of steel. Compare with the above figures the 
highest strain to which the track will be subjected 157, 500lb. 


Cast-iron joints, so far the only competitor of electric welding, 
have proved themselves to have merit and have given good value 
to the street railroad manager, but their adherents will hardly 
claim theoretical perfection for them. They have had, in com- 
mercial use, a somewhat smaller percentage of breaks than the 
electrically welded joints of the past, and yet the strength of the 
old electric welds was generally much above that of the cast iron. 
This is because the casting process is a comparatively simple one, 
similar in its operations to well-known foundry practice. The 
electric welding has been almost in the nature of pioneering. There 
was little literature to guide the manager, aud there were no 
operators to whom the work had been a trade. Yet the work 
required skill and a comprehensive grasp of its technique. It had 
to depend upon electrical power—often fickle and variable. It had 
also, let it be acknowledged, to pin its faith to steel made more or 
less brittle by overheating, which might part occasionally under 
ridiculously light loads. : | 


Such has been the past. but such is not the outlook. With 
the pressure butt weld, ovsrheating is not to Ъз feared; 
lack of uniformity is no Jonger a danger. Given the pressure, 
the requisite heat and good common-sense knowledge of the 
work, and the result must be an evenly strong and tough 
product. Much more can be said on the strength question ; but 
there are other questions to be considered in determining what 
sort of continuous rail is the best, some of which are of even 
greater importance. Already the danger from breakage has been 
treated at too great length, because hitherto it has been the worst 
foe of track welding. The ideal track must be absolutely smooth 
at the joints and must stay smooth. Nothing can meet this quali- 
fication as can the pressure butt weld. The metal is the same there 
as at any other portion of the rail, and the pressure given it corres- 
ponds ao closely to that of rolling that the hardness of the steel is 
practically the same. There is but one precaution necessary, and 
that is to smooth off the bulge made by upsetting. This bulge, by 
the way, is useful ; for in case the track to be welded is old and 
already low at the joints, the bulging fills the lower portions to the 
proper level. A straightedge laid on the joint with this weld 


‘should, and does, fit neatly. It is probable that the most impor- 
‘tant requisite for an ideal track is that the electrical resistance 


must be no greater at the joint than at any other part of the rail, 
and that the process of time must not, either by electrolytic or 
mechanical action, increase their resistance appreciably. There 1s 


.one deterioration, and but one, to which an electrically welded 


joint may be subject. "This is breakage across its entire section. 
If this should happen it is known at once and the joint can be re- 
paired, and, if necessary, bonded. Outside of this the butt weld is 
an absolutely ideal bond. On account of the upset which it receives 
when the weld is made, its oross section is larger and its resistance 
therefore lower than any other part ofthe track. Being of the 
same metal throughout, there can be no electrolytic action. 


E 


made. But can one doubt that it will come? In the case of the 
steam road, with rails laid above ground, there must be, of course, 
special arrangements to prevent warping. This, however, is a 
mechanical problem that presents no great difficulty. The same 
troubles, with the exception of the electrical ones, are present 
in the steam railroad construction of to-day as are found in street 
railway track. The inevitable tendency, therefore, will be toward 
a continuous rail. In the firm belief that the passenger should not 
be subjected to the jolting he receives to-day, that streets should 
not be excavated at short intervals merely to lessen the évil of low 
joints, that equipments should not be allowed to pound themselves 
to pieces on a rough track, that powér should not be thrown away 
and water and gas pipes destroyed by the weakness inevitable with 
copper bonds, and, finally, that a pressure weld of rail to rail is the 
one simple, obvious and perfect method of stamping out these 
difficulties, this article has been written. And it is not only the 
merits of the electrically welded track which force the belief that 
present troubles will ultimately find their resting place in it, but 
also because it must be more economical than any other method of 
connecting rails. 


TRACK AND TRACK JOINTS : CONSTRUCTION, 
MAINTENANCE AND BONDING.* 


BY M. K. BOWEN. 


After signing a contract to tell my associates in business how to 
construct and maintain a street railway track, I began to cast 
around for data bearing upon the subject, and found that the life 
of a rail was measured by the wearing out of the head, and less 
than 12 per cent. was worn away before we sold the old rail for 
scrap ; hence the deduction that the point of contact between the 
wheel and the rail—in other words, the bearing and wearing part 
of the track, was the most important consideration. I asked a 


a а’ a’ 
x x’ 


Fic. 1 


wheel manufacturer why wheels of street railroad cars were made 
conical or bevelled-shaped instead of flat. His answer was, To 
draw out of the mould, of course.” Not being satisfied, I asked a 
steam railroad man the same question. He said it was for the 
purpose of compensating on curves for the further travel of the 
outside wheel, If I had asked a street railroad man the same 
question he would have promptly and correctly answered (even if 
he did not know and had to guess) that the bevel on a car wheel 
was for the purpose of centring the car on vhe track, providing a 
means for a lagging wheel to catch up again, maintaining the axles 
of the car at right angles with the rail of track. The foundry man 
was wrong, because we all know that flat wheels can be made. 
The steam railroad man, when he answered, had in mind his 
10deg. maximum curve; but in applying his answer to our condi- 
tions he was wrong, because on a quarter-circle curve of DOft. 
radius, 30in. wheels, the outside wheel is compelled to travel 
7ft. 4}in. farther than the inside wheel; and the absurdity of the 
bevel of }in. on a 2in. tread compensating for this travel and pre- 
venting slipping is readily apparent, as it would require a bevel of 
1}{in. in a 2in. tread to compensate for the difference in travel of 
the wheels. The effect of the slipping of wheels on curves is 
clearly shown by the brightness of the rails, showing abnormal 
wear. The street railroad man was right, because if he stands 
behind any of his receding cars he notices the movement of the car 
from side to side with a rhythmic motion, which tells of an action 
taking place. The analysis of the action developes a coal-saving, 
wear-saving movement, always at work ; a sort of a silent partner 
producing part of your dividend. For if this motion did not exist, 
the wheel which once got behind, an axle which once assumed a 
position not at right angles with the track, would be apt to remain 
in its faulty position during the entire trip, requiring excess of 
power to haul the car, and abnormal wear of wheel and rail, result- 
ing in sharp flange wheels and short life of rail. 
The action ta ing place is this: Suppose the car has shifted 
_toward the rail YY’ (Fig. 1). This action causes the wheel « to 
bear upon its smallest diameter, and the wheel b to bear upon its 


* Paper read before the American Street Railway Associatiop, St. Louis. 
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So far the attempt to weld steam railroad track has not been 


greatest diameter, with the result that b runs ahead of a. This 
brings the axle at an angle with the rails, asfshown by а, b. 
The wheels will now tend to shift to the opposite side—X X'—the 
wheel a will rest upon its largest diameter, while the wheel b 


will reat upon its smallest diameter, when a’ will start and run 


ahead of b, bringing the axle into position shown by a”, b", 
and so this action keeps up continually, tending always to keep 
the truck in the centre of the track. | 

If the wheels had no bevel the result would be that, unless the 
rails were exactly on the same level, the car would shift to one side 
—the result you all know. | 

Take, first, a conical wheel running оп a rail the surface of which 
is level. Referring to Fig. 2, we note that the rail and wheel make 
contact only at the point shown ata. This is the state of affairs 


when the rail and wheel are new. 


M— 2% „ 


Fic. 2. Fic. 3. 


In a few months, if we again examine our wheel and rail, we will 
not find them the same as when we first looked at them. We now 
observe that the wheel is badly worn next to the flange, while the 
inner edge of the head of the rail has flattened to a considerable 
extent and worn down. Both the wheel and the rail are doing their 
best to come to a common bearing surface, but it is at the expense of 
scrap wheels, of which only half of the tread has been worn through 
the chill. It is quite plain that the rate of wear must be enormous 
at first, for the whole weight of the car is brought to bear upon a very 
small surface a (Fig. 2)—almost a point, I might say. This rate of 
wear steadily decreases as the surface of the rails and wheels wear 
themselves away, until the contact between the two is a line the 
whole width of the rail, and not merely a point. But long before 
the surface of the rail has conformed to the surface of the wheel 


tread, where the best form is attained, the head of the rail has lost a 
large рег cent. of the metal allowed for wear, and as wheels wear 
faster than rails it has taken in some cases thousands of quickly 
worn-out wheels to bring the rail to its final and beat form. 

Figs. 3 and 4 show sections of the rail now in use on the State- 
street cable line, the height of the head being Ron The first rail 
put in State-street, Chicago, had a head zin. h; this was in- 
creased lin., and later to I. in.; it is bevelled to conform with the 
bevel of the car wheel for two-thirds of its section from gauge line 
across head. Many will ask, no doubt, if there is not a slipping of 
the wheels on the rails, due to the unequal diameter of the wheel at 
all points. There is, imagining the wheel divided into three parts 
at right angles to its axis (Fig. 3) and each piece free to move by 
itself, and whose diameters are situated at а, b and c respectively. 
It is quite evident that as the, portion a,makes one revolution it 


THE . THE ELECTRICIAN, DECEMBER 18, 1896. DECEMBER 18, 1896. 


257 


will travel over a less distance than the portion b would, and 
similarly the portion c will travel farther than the portion b in 
one revolution’: bat on account of it being all one, the portion a 
: travels farther than it otherwise would, thereby causing it to sli 
the portion c would travel a less distance than it otherwise wo d, 
thereby causing it also to slip. 
The above is based on ys supposition that the car would 
move & distance equal to the circumferenoe of the wheel at 
the point (b) in one revolution of the wheel. 
power due to slipping is very slight ; for, considering the coefficient 
of friction as 0°15, we find that for a ton mile the energy lost by this 
slipping is 0 0104 H. P.; во small, in fact, that on account of other 
advantages it may be ignored. The experience of the Chicago City 
Railway Company, who first tried this form of head, has been.that 
it saved wear of both rails and wheels, increasing their life b 
about 35 per cent. Why not in building a track put in rails which 
are bevelled to conform to that of the car-wheel at the first, and 
not spend time and money wearing the wheel and rail down to fit 
each other ? 
Fig. 5 shows a section of a new and old car-wheel, which shows 
clearly the manner in which the tread of the wheel will wear if 
used on a rail with no bevel. The record of car miles of this 
wheel is not known, but no doubt a great amount of energy was 
lost before it had worn down to its most economical state. Fi ig. 6 
shows a rail taken from State-street track after eight years’ wear, 
during which time 8,000,000 car wheels passed over it. Fig. 7 
shows a rail when taken out after eleven years’ wear. 
should have been taken out three years previous; but owing to 
the impossibility of getting rails at the time and the World’s Fair 
The true rate of 


But this waste of 


coming at that time, the track was not rebuilt. 
wear cannot be found, as the flange of the wheel had begun to 
run on the flange of the rail long before it was taken out. 
‘The dotted lines show an interesting state of affairs. This 
section shows the wear due almost entirely to waggon traffic. 
Fig. 8 shows the rail used at the present time in our 7-in. construc- 


Fic. 6 


tion with chairs or tie-plates. The rail weighs 83lb. and has a head 
1,;in. high, bevelled as described. Fig. 9 shows the rail used at 
the present time in our 9in. electric construction without chairs or 
tie-plates. The rail weighs 90lb., and also has a head 1,in. high, 
bevelled as described. 

The question concerning the composition of the rails is one to be 
considered here also. How does the composition affect the life of 
the rail? The number of starts and stops made by cars on electric 
railways are enormous as compared with those on a steam road. 
The result is, the wheels slide, sometimes spin ; and this, together 
with the sand and dirt on the track, is a cause of great wear on both 
the wheels and rails. This wear, together with that due to other 
causes, might be tly reduced by proper composition of metal. 
I give below a table gathered from different sources, showing the 
composition of metal advocated by experts | to- day. 


БЕ | A B C D 
carbon. | 045—055 0.55060 050 | 040 
Manganese ...... 0:80—1:00- 080—100  !'075—0:95| 0:01 
Phosphorus ...... 0:06, not over. | 0°06, not over. | 0:09 011 
Silicon .. 0:15—0:20 015—020 0:10 
Sulphur. ......... 0°07, not over. | 0°05, not over. | 0°07 0: (6 

Кап. | Carbon. Phosphorus. Silicon. : 
ТО. Т TT. | 043—051 0:085 0:10 
75b. T T. | 0°45 —0°53 0:085 0:10 
80lb. T ......... , 048—056 0:085 0:10 
90lb. 1. | 055—063 0-085 0-10 
100lb. T ........ 0:62— 0-70 0'085 0'10 


It would seem that the harder a rail becomes through its com- 
position and the process of rolling the longer it would wear. As 
regards this Mr. Moxham, of the Johnson Company, says :— 
“ There are two schools—First, those who advocate a low hardened 
and ductile. material as being ‘of the greatest wear; second, those 
who advocate the greatest possible hardness, regardless of brittle- 


ness. For many years, without taking positive grounds I have 
leaned to the former class ; but the experiments so far made have 
demonstrated to me that neither class is correct—that the correct 
solution lies between the two.” 

I come now to what has 1 heretofore the weakest part 
of track construction, namely, joints. Once weakened they 
rapidly grow worse, and not od are the rails worn at such joints, 
but the rate of wear of the car equipment is greatly inc 
Were it only possible to get rails in continuous lengths just as one 
gets trolley wire, the railway manager would be happy ; but as it is, 
we must do our best to overcome the difficulty found in making 
rail joints solid and rigid to withstand the severe strains which 
come upon them. What we want is some method of keeping the 
rails from pulling apart at the joints, due to contraction and 


spreading outward at joints, and the shape, due to the out- 
ward pressure of the car wheels, and from bending down at 


the joints, due to the pounding and weight of the cars. The 
70101 I have used for the past year is а cast welded joint. This 
been found to give perfect satisfaction as a joint. It is 


strong and substantial, as has been proven by its holding under 
the extreme changes in temperature for which Chicago is noted. 
Seventeen thousand joints were put in 1895, and of these only 
154 joints were lost. The joint in comparative tests has been 
shown to be far stronger than the rail itself, and such breakages 
as have occurred were due to a flaw in the metal. The metal cast 
around the joint has eight times the cross section area that the rail 
Hence, considering steel as four times as strong as cast iron, 
the joint is twice as strong as the rail.. It has been found in some 
cases where this joint was used at crossings with other tracks, the 
tracks were apt to be pulled out of shape through the changes of 
temperature. TO overcome this the joint nearest the crossing 
should be anchored in a substantial manner. The method of 


making the joint is as follows: The rails at the joint s are scraped 


Flos. 8 and 9. 
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and brightened, a cast-iron mould is placed around the ai 
making a tight fit, into this the molten iron—26 per cent. sora 
2D per cent. soft and 50 per cent. hard silicon pig—is ve e 
metal in contact with the mould begins to cooland forms a crust 
while the interior remains molten. This crust Сопиев, to cool 
and at the same time contracts, forcing the molten metal strongly 
towards the centre, which makes a solid and rigid joint. The top, 
or bearing part of the ball of the rail, is afterwards filed off 
perfectly level, so that it is very difficult to detect a joint by 
ri over it or looking for it. Upon breaking a joint that 
has been well cast, three spots will usually be found where 
amalgamation has taken place between the rail and cast por- 
tion, one on each side of the web and the other on the bottom. 
These spots are from 14іп. to 2іп. in diameter. There has been some 
discussion as to its being a bond for carrying electric current. I 
cannot recommend it with certainty, as there are occasional joints 
which I have taken off where no amalgamation has taken place 
whstsoever, thus destroying the effect as a bond of all joints in 
that line of track. To overcome this difficulty I have adopted the 
plan of bonding all joints. However, future experiments and care 
in the casting of joints may develop their efficiency asa bond. I 
give below an ah of specifications for track construction, used 
by the Chicago City Railway Company, knowing that it will not 
fill all conditions, but will serve as a suggestion for all cases. 
Fig. 10 shows a section of same, except as regards joints. 

Excavation.—Excavate to a depth of 9in. below the established 
grade of the street, taking out all dirt for a width of 18ft. ; then 
excavate for each tie to a depth of біп. leaving the earth between 
the ties in places. 

Ties.—The ties, which should be of good sawed white oak, ош. 
by 8in. by 7ft., free from sap, are laid in their proper places, 30i 
centres, directly upon the ground, and thoroughly tamped with 
medium broken stone. 

Rails. The rails to be used are іп. girder rails, біп. base, 60ft. 
long; the head to be bevelled for two-thirds its width to conform 
to the bevel of the car wheel (see Fig. 8). These are laid on the 
ties and fastened with Jin. by sin. hy 4łin. N. H. spikes eig ht 
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spikes toa tie. Double-nut tie rods, tin. by ĝin., are to be used 
six feet apart; the first and last to be three feet from the ends of 
the rail. The rails on both sides to be filled with wooden or 
vitrifjed brick filling between the paving blocks and the web. 
Paving.—The road-bed is now filled to within 8in. of the' 
top of the rails with medium fine limestone, thoroughly tamped. 
‘Upon this place hemlock boards lgin. thick, running lengthwise 
of the track. Upon this layer of boards a layer of clean sharp 
sand lin. deep is to be laid ; upon this are to be laid the paving 
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blocks, which should be No. 1 white cedar, 6in. high. After 
being laid the joints are to be filled with good gravel or a limestone 
screening, lie as in place, the top of paving blocks to be even 
with top of rail, both inside and outside. · 

Gauge.—The gauge must be 4ft. 8bin., or lin. wider than the 
gauge kept in the shop for gauging car-wheels. This is important, 
and should be closely watched. : 


Lerel.— There must not be over jin. difference in the height of | be as follows: 


two.opposite rails. Any amount above this will be considered 


p od difference in Height of Rail 


. 
Ц 


T 
Dynamometer Pull Zero Line 


Variation of Gauge 
High and Low Joints — Inner Rail 
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sufficient cause for. rejecting such part of track, and rebuilding or 
resurfacing the same. The foundation should be as solid as pos- 
sible to make it. The ties should be of such material that their 
life will be about equal to that of the rail, if anything a trifle more. 
The expense of taking up and replacing pavement and repairing 
. defective ties is very great. The wood most generally used, and 
the one which gives the best satisfaction, is good sound white oak, 
free from sap. Its life is about eight to ten years under ordinary 
circumstances. The nature of the soil has considerably to do with 
the life of the tie. It is not good judgment to get the tie which 
will last the longest, thereby possibly paying a much higher price ; 
for after the rails are worn out, the tie will still be in a fairly sound 


condition, and the new rails may be laid on these old ties, which are 
fit to last only a portion of the length of time the rails will. 

Brace chairs in place of tie rods cannot be recommended for use 
with high rails, as they are very apt to bend over in time, but with 
shorter rails this will not happen. 

The paving of a street upon the right-of-way is generally regulated 
by municipal authorities. Wooden blocks are extensively used in 
the smaller cities, but in the larger ones they soon wear unevenly 
and require replacing. Granite block paving is by far the most 
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durable, lasting under ordinary wear in cities 30 years, and should 
be used where the street traffic is at all heavy. The blocks should 
be hard, but not liable to become slippery by use, the average size 
being 4in. by 8in. by 12in, I advocate small blocks, even as low 
as Jin. by 6in. by 10in. 

The cost of one mile of double track with paving for 18ft. in width 
of right of way, as above specified, based on Chicago prices, would 


283 long tons Qin. rails, 901b., at $3300 ..................... $9,339-00 
4,224 white oak ties, 5in. by Sin. by 7ft. at 88e. 1,605°00 
352 cast welded joints at S unn 1,252 00 
1.760 tis rods at 19e n a iniri 264 

33,792 spikes, Jin. by jin. by 43in., at 1с. .................. 3538:00 
42,240ft. of wood filler at e e "e 2,112-00 
Labour at $1:00 per 1ft. of ”.В.Т. ........................... 5,280-00 
10,560 sq. yds. cedar block, 50е. .............................. 5,168:00 
146 sq. yds. sand at 81255 «e . . 183°00 
445 cub. yds. crushed stone at $1:50 ........................ 66800 
10,560 sq. yds. gravel and dressing at Вс. .................. 845:00 
10,560 sq. yde. hemlock boards, 2in. thick, at 8c. sq. yds. 84500 


879-00 


$25, 
If granite had been used instead of wood block the cost would 


have been $12,708.00 more. | 
Oe xr . 
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Upon organisation depends the successful maintenance of the 
track ; and one which I find gives the greatest efficiency is that the 
system is divided up into sections consisting of 12 miles of double 
track each. Each section is put in charge of a working foreman, 
who is to keep and maintain and repair as cheap as possible, and 
who is held directly responsible for the condition of the track at all 
times. He has under him as many labourers as are required to 
keep his division in repair. This foreman is held completely 
responsible for all tools, and is required to maintain at some con- 
venient point ‘on his section a small place for keeping his tools. 
All tools which need repairing are sent to the main store room, 
where they are exchanged for others in good condition. All new 
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tools and material required are obtained from the main store room. 
The method employed prévious to the above was to send out a 
gang of men here and there at different pointe of the system ; thus 
one portion of the system might be sadly in need of repairs long 
before the gang sent out reached that portion. 


The question as to the right time to reconstruct a track is one 
of the greatest importance, as it often involves the expenditure of 
thousands of dollars. The question to be solved is—am I losing 
money by not rebuilding my tracks! Should I have rebuilt them 
two or three years ago, or should I have waited a year or two longer? 
No doubt, many of you have been confronted with just such a ques- 
tion as this, and worried over it for days and nights, knowing that. 
the decision meant the expenditure of many dollars for better or 
worse. The task of solving this question was brought before me 
not long ago concerning the State-street cable track, which 
had reached a deplorable condition. Taking the track master 
with me we rode over the line, and, as street railroad men 
often do, guessed that it was time to rebuild the track. This 
involved a very large expenditure, and it would be an expen- 
sive guess unless correct ; so, to ease my conscience, and make 
sure of my guess I had run over the line a car weighing 
8,665lb., attached behind a grip car by means of a recording spring 
balance called a dynamometer. This test car was then run over 
a track newly made at the same speed as over the old line; the 
dynamometer showed that it took 13°75lb. more pull per ton to 
haul cars over the old line than over the new. The average speed 
of cars on this street is 12 miles per hour. The excess horse-power 
required to haul one ton was 0°44, and the excess cost of hauling 
one ton one hour was $0:0088. The number of tons hauled 
one mile per year on this track was 45,147,537, and the time 
required to haul one ton one mile was five minutes ; and 45,147,537 
tons hauled at a given speed for five minutes is equal in work 
done to 3,762,295 tons hauled at the same speed for one hour. 
3,762,295 multiplied by $0-0088 equals $33,108, which is the excess 
cost per year for hauling cars on account of bad track. It is 
estimated [that the new track with cast joints will last 12 years; 
and as there will be no low joints the drawbar pull will not increase 
much until the rail is worn down sufficiently to allow the wheel to 
run on the flange ; so the annual saving will be nearly $33,108, 
during the life of the rail, and the total saving will be $397,276, 
which in 12 years will pay principal and interest on $293,444, 
which is the amount we could profitably expend in repairs. The 
actual cost of rebuilding this track was $61,670. "This caused me 
to think up some scheme by means of which dynamometer or 
power ratings could be taken and automatically traced on paper, 
showing the condition of the track at all points, showing faults of 
gauge, level, or joints, Showing faults and excess power in con- 
sequence of faults, side by side, thus placing a value on faults; and 
then, instead of representing faults and excess power in inches or 
foot-pounds, make the instruments show them in dollars and cents 
per ton of load when capitalised, which would show, multi- 
pied by the ton miles on any road tested, the amount that could, 
with good management, be expended on track reconstruction or 
rebuilding. The apparatus devised for this purpose is what we call 
an indicator car. А description of the construction and method of 
working might be of interest to not a few ; for I do not know of 
another in use by a street railway company, and found only one 
other, although very dissimilar, in existence on a steam road, after 
I had the plans of mine finished. 


The results shown by it are high and low rails, low joints, gauge, 
drawbar pull, and the variation of the track level. Each one of 
these results is automatically plotted on paper 18in. wide. The car 
consists of a platform 8ft. by 10ft., mounted on a single truck—no 
springs being used. Midway between the two end axles is one 
which is fitted with wheels which record defects of joints or gauge. 
After use and calibration of instrument it will be more valuable 
And the dynamometer will not be required, as any man using 
this car constantly will become so accustomed to the value of 
defects that a glance at the profile will tell him the money he may, 
with judgment, spend for rebuilding a track or repairing it. The 

ynamometer consists of two drawbars, one at each end of the 
car, and extending beneath the platform to within a distance of 
about one foot from each other. Between the two adjacent 
ends of the drawbars a spring is placed, and the amount of 
pull required to draw the car along the track in either direction is 
recorded by a recording arm, which is connected to the spring with 
a wire. The apparatus for showing the variation in the level of 
the tracks is mounted on the platform, and consists of two cups of 
mercury (having a connection between them by means of a pipe), 
and into which dip two plunges connected to a recording arm. 
The paper on which the resord is taken unwinds at a uniform 
speed of one foot per 1,000 feet of track. The car weighs 3,865lb. 
The car is fastened to an ordinary car, which is drawn over 
the tracks by horses (or any motor car) made to go at as even 
а speed as possible. The results shown by a recent test trip are 
very interesting to compare. Fig. 11 is from an old track. The 
joints are uncast, spread far apart, and the rails are low at each 


joint. This is distinctly brought out by the record. · The gauge is 
also uneven. It would appear from the record that the rails spread 
at each joint. The dynamometer pullis very unsteady, showing the 
effect of low joints and uneven gauge. Fig. 12 is a record from a new 
track. Here we can observe hardly any joints or variation in gauge, 
aud the dynamometer pull is more steady. Occasionally high points 
are observed, but they are due more to unsteadiness of speed. A 
person riding on this track will not be able to detect any joints. 
This track has the cast welded joint. We find from the data 
obtained by use of this car that we could {afford to expend $7,383 
per mile to repair the old track. The estimated cost of repairing 
this track, levelling and casting new joints, is $1,740 per mile. The 
track maintenance during the year 1895 for 184 miles of track cost 
$153,217, and represented 17°75 per cent. of the total operating 
expenses, This excessive cost is ey due to a partial or com- 
plete rebuilding of many miles of track. | 

In conolusion, I wish to acknowledge receipt of facts and data 
bearing upon the subject of this Paper from Mr. Moxham, Mr. 
Augustine W. Wright and Mr. Mead ; also to thank Mr. W. G. 


Price for valuablè aid rendered me in designing and perfecting the 


details of indicator car, which can be inspected in the exhibition 
room during this convention. 


DISCUSSION. 


Mr. McCULLOCH: There is one important matter in connection 
with Mr. Bowen's Paper—I do not wish to criticise it, but merely wish to 
give my own experience - with regard to the carrying of the current over a 
welded track without bonds. We have one piece of track which is 15 miles 
long and all welded together, the most of it being 60ft. rail. We have not 
an ounce of copper nor а bond of any kind on the entire track. We have 
made testa of all sorts, with delicate instruments, graded to the thousandth 
part of a volt, tested as long and as short lengths as possible, sometimes a 
mile and sometimes a single joint, and have found in most instances that 
the carrying capacity of the joint was greater than that of the rail at any 
other place. We have found no necessity for bonding; our contract is 
perfect at the extreme ends of the rail ; and I do not believeit is necessary 
to bond a welded track. All the tests we have made have been on track 
that was laid about ten months since. The tests were made about two 
months ago, so that the oldest joints we tested were about six or eight 
months old. 

Mr. T. J. MINARY: Were the tracks welded by electricity or cast 
welding ? 

Mr. McCULLOCH : Cast welding. 

Mr. SEELEY : I ask Mr. Bowen whether it is necessary to own а plant 
for repairing purposes in case the joints are broken? Нож do you repair 
joints after the welding plant is taken down? I know that to weld a mile, 
or four or five iniles, it is not expensive to run a cupola; but it would be 
in the case of repairing a few joints now and then. 

Mr. BOWEN: For a small road it would be better to let the contrac-’ 
tors repair the broken joints. For a large system it would probably be 
better to keep a cupola ; you are always buildiog more or less track and 
doing considerable amount of repair work. A large system is gencrally 
building new track, and you could use a machine and make it pay for 
itself. 

Mr. DODGE, of New Haven: You spoke of something like 200 joints 
out of 17,000 which parted; how soon after the casting of these joints did 
they part, was it very soon after they were welded! 

Mr. BOWEN : We lost the joints on account of contraction, due to very . 
cold weather in mid-winter. With the first cold snap, the contraction of 
the rails pulled 154 jointe apart. The joints were then repaired, and since 
then they have gone through the summer the same as the other joints. 

Mr. DODGE: Were they cast in the winter! | 

Mr. BOWEN : No, Sir; in midsummer, during the night hours. 

Mr. H. H. LITTELL : What kind of a job do you make in repairing a 
rail with & space of three inches ? | 

Mr. BOWEN: We esaw a piece of rail and put it in and recast around 
the entire two joints in that case. | 

Mr. GOFF: May I ask what trouble you have in the summer time? I 
have in mind a track which I think was bonded in the winter—cast in the 
winter—and in the summer time it seems to be out of line all the time. 
The car has a waving motion over the track. Do you have any trouble of 
this nature 

Mr. BOWEN: That comes from thecasting. You will find as you put 
your mould on to cast the joint, that the rails have contact at the 
ball and not at the flange at all. If you are not careful the rail will do 

two thinga—-it will go out and it will go up, on account of the bulk of the 
iron being underneath the rail. The contraction in cooling will push it up 
and push it out. In order to prevent that we put a clamp on the rail 
when caating it, and push it in a quarter of an inch, and down a quarter 
of an inch. We cast straight joints now; we used to cast crooked ones. 
I should advise that the majority of joints be cast at night, so the tem- 
perature will be cooler. I advise a medium temperature, a little cooler 
than the medium temperature for your climate, whatever it is. We like to 
cast at a temperature of between 40 and 50 ; somewhere about 50 degrees. 

Mr. H. H. LITTELL : We have no welded joints ia Buffalo. We have 
the ordinary track laid with 9-inch rail, 9416, to the yard. Summer 
before last we put down some 9-inch rail in hot weather, forcing the 
rails just as close as we could, leaving them uncovered until the morning. 
In the morning we drove the rail back, a lot of men with a heavy timber, 
and drove the rails up as close as we could, and put them together with a 
12-bolt splice bar, lin, bolt. We got along very nicely for a time, but 
winter before last we had one of the rails pull in two 15ft. from the joint; 


а 32ft. rail, 9in. weighing 94lb. to the yard. | 
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Мг. SEELY : We have had some experience in that line, 90lb. girder 


rails pulling in two, on an elevation grade of about 5 per cent. We 
have this occur every winter; the rails break right in the centre. The 
joints are driven too close together, and the rails are bound to expand in 
some direction. We also find that with the high carbon rails we are using 
it is almost impossible to cut them with the ordinary tools; we require 
special devices for sawing rails in two. In sawing rails, if you have to turn 
them over, they will crack all the way down the centre, and we are com- 
pelled to handle them with the greatest of care. 


— 
= FITTINGS FOR 200-VOLT CIRCUITS. 


In view of the new wiring rules for 200-volt circuits, which the 
Institution of Electrical Engineers have in preparation, it is of 
interest to note the modifications manutacturers are making in their 

resent types of fittings to adapt them to this higher pressure. 

e illustration shows a new double-pole switch which Messrs, 
Dorman and Smith are introducing, designed for 15 amperes at 200 


|| 


I 


tn E 
| 


| 
| " 


mifi t 
|| 
M 


| 


| 


volts. It is seen that, although contact is broken simultaneously 
at the two poles, the distance between the breaks is considerable, 
and the arrangement of parts quite precludes the possibility of an 
arc or short-circuit taking place. 


CORRESPONDENCE. 


—— 
X-RAY MYTHS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In his two letters on X-ray Myths, Prof. Silvanus 
Thompson has rendered a valuable service to science by draw- 
ing attention to & number of inaccurate statements made by 
some of the host of observers who have worked at this sub- 
ject. There seems, however, to be a serious omission from 
his list, to which it is perhaps only right that attention should 
be drawn, i. e., the earliest, and probably the most worthy of 
being styled a myth," that the electric arc. is a source of 
X-rays. 

It would be instructive to know whether Prof. Silvanus 
Thompson has confirmed the mythical nature of this pheno- 
menon.— Yours, &c., | Мүтноговотзт. 


THE INTERNATIONAL SUBMARINE TELEGRAPH 
| MEMORIAL. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sim: Mr. Wilkins says, Тһе reference I made to the un- 
thankful ones bears altogether a different interpretation to 
that involved by the very fncorrect quotation of my words by 
Mr. Bright." In reply I wish to point out that the only part 
of my letter in which I referred to this runs as follows :—“ І 
would ask who. are ‘the unthankful ones’ to whom Mr. 
Wilkins alludes?” I also inquired of Mr. Wilkins who are 
„those who now seem disposed to thrust aside the hand of 
fortune "—to use his phraseology. 

I had certainly read Mr. Wilkins’ use of the word “ mly ” 


Cyrus Field) in a different way to what he seems to have 
meant. This being so, he will find that I had practically 
quoted what I thought to be the sense of his paragraph. 
However, if Mr. Wilkins wishes to enter upon a straw-splitting 
encounter I would prefer to stand back. 

Í am glad to see that, though devoting 15 lines to excerpts 
from a speech of the late Mr. John Bright, Mr. Wilkins does 
not take “as Gospel" the words of that great statesman 
regarding a great engineering undertaking. 

It can scarcely fail to be a source of pleasure to all who 
have been connected with, or have made a close study of, 
early Atlantic telegraphy, to testify, in the strongest possible 
terms, to the important—if not pre-eminent—part played by 
the late Mr. Thomas Brassey in forwarding these various 
projects. Mr. Wilkins, in giving expression to such testi- 
monies, repeats some interesting historical facts regarding the 
“« Great Eastern." 

By a curious coincidence Mr. Wilkins 


" В proposes, at some future date—and іп 


confirmation of an unnamed friend— 
to quote from utterances of Mr. Field 
himself, in order to refute the sum 
mentioned (£10,000) against that 
named in reply by him (£60,000), as 
the highest contributions actually 
made towards the Atlantic cable. I 
say by a curious coincidence" because 
if he refers to Mr. Henry Field's book 
—containing much reliable informa- 
tion concerning the 1865 and 1866 
cables—he will find accurate quotations 
from the ‘original documents" to 
which I alluded. Не will also find 
it stated that the larger sums offered 
by Mr. Brassey and Mr. (afterwards 
Sir Daniel) Gooch were not needed, 
and that, therefore, as previously 
expressed by me, all ten original subscriptions stood at 
£10,000. 

As a brother of the man who raised the capital for the 1865 
and 1866 cables, Mr. Henry Field may, I presume, be regarded 
in the light of an authority par eacellence, so far as the 
financing of the above undertakings are concerned; and, 
apparently, Mr. Wilkins will be disposed to recognise him in 
that way. Moreover, the book in question is said to be 
largely grounded on notes of Mr. Cyrus Field, and there is 
every reason to suppose this is so. 

Mr. Wilkins speaks of a selfish opposition; but—so far 
as my powers of observation go—I fancy that most of those 
to whom he alludes saw no necessity for any names whatever 
to be introduced in connection with a. commemoration of 
“the inception and extension of submarine telegraphy," 
whilst at the same time expressing their desire to do honour 
to any prominent individual that should be proposed for 
attention personally, propos of individual work in this 
connection, be he engineer, electrician, business man of 
capitalist. As regards this part of Mr. Wilkins’ letter, I must 
again repeat that I should be better able to understand 
that there was ample room for some one to put in a good 
word for the capitalist if it had been, in the first instance, 
proposed by any one to establish a memorial to submarine 
telegraphy, associated with the names of technical workers, to 
the exclusion of capitalists and financiers; but this, so far as 
I know, is not the case.” 

In Mr. Wilkins’ system of representation by names, I 
notice that whereas he finds a representative for the part 
* played by the ships of America and England" in the person 
of one of our own countrymen, he does not consider that 
the cable itself requires a human representative past or 
present. 

Mr. Wilkins’ suggestion of “ а quiet chat somewhere” is 
tempting enough; but, if the subject has not been already 
exhausted, I fear i$ never will be. Moreover, I doubt, Sir, 
whether you (or any of your staff) would be disposed to under- 
take the somewhat invidious task of arbitrator. If so, how- 
ever, besides the pens, ink and paper with which Mr. Wilkins 


(in his expression only a capitalist " applied to the late Mr. | thinks you should be furnished, it would, perhaps, be well to 
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arm yourself with the office poker before setting forth to the 
proposed meeting.— Yours, etc., CHARLES Bricat. 


P.S.—I see that unless I can get to read between the lines" 
I am still to be left in the dark regarding the full importance 
of at least one paragraph of Mr. Wilkins’ letter. Reading 
between the lines" is an exercise I have seldom attempted to 
indulge in, preferring to rely on my correspondents expressing 
ra in word: what they desire to say. 
ec. 15. 


As each of these two doughty controversialists has now 
written three long letters on this subject, and even if allowed 
to write on until the crack o' doom are not likely to agree, this 
discussion must close with the present contribution.—Ep. E.] 
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LEGAL INTELLIGENCE. 
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Britton and Magill v. National Telephone Company. 


In the City of London Court, on Tuesday, before Mr. Commissioner 
Kerr, Thomas Britton and Edward Magill sued the National Telephone 
Company (Limited), for £50 damages each for false imprisonment and 
malicious prosecution. Plaintiffs’ counsel stated that Britton had been 
19 years in the service of the Company as a telegraph wire worker. He 
and Magill had to adjust existing wires and lay new ones. While at work 
in July last on the top of premises in the Strand they were given into 
custody for stealing old wire to the value of £5. 10s. ; but eventually the 
case was dismissed by Sir John Bridge, at Bow-street Police Court, and 
both men were discharged. Counsel stated that neither of the plaintiffs 
had been able to get similar employment since, and Britton was compelled 
to perform labourer's work. For the Company evidence was given that a 
felony had been committed, and that they had reasonable and probable 
cause for giving the plaintiffs into custody. They were seen handling the 
wire which disappeared and could not be found. The Judge held that there 
was neither reasonable nor probable cause for giving the plaintiffs into 
custody. All the evidence was consistent with the innocence of both men. 
He inquired if the Company would reinstate both men, and pay them 
their wages from the time of the false imprisonment ; but counsel said 
he had no instructions. Mr. Commissioner Kerr then entered judgment 
for the plaintiffs for the full sum claimed, with costa. 


The Hopkinson Three-Wire Patent. 


On Wednesday last, in the Judicial Committee of the Privy Council, Lord 
HOBHOUSE delivered the reasons for the report against the prolongation 
of Dr. Hopkinson's Patent, No. 5,576 of 1882 (the ments on which 
were reported in The Electrician of July 17th last) After reciting 
that the inventor and patentee, Dr. John Hopkinson, had received 
£19,100 as the price. of the English and German patents, that the 
Westinghouse Electric Company, the assignees of the patent, were 
the only subetantial petitioners, and that it had not been alleged 
that the sum received by Dr. Hopkinson was less than an adequate 
remuneration to him," Lord Hobhouse proceeded to deal with the 
cases cited by Mr. Moulton, who appeared for the Company. The first 
was the judgment of Lord Brougham in 1843 in the case of Morgan’s 

tent. Lord Brougham there pointed out that a patentee was benefited 

the chance of a sale, and therefore in his interest consideration was 
given to the claims of assignees. That showed the reason why assignees 
had been allowed to come for prolongation, but it showed no more ; when 
they did come, all the circumstances, including the inventor's remunera- 


tion, must be considered. The next case was Claridge’s patent, which | 


was decided in 1851. There it was pointed out that assignees, though their 
right to petition was recognised, were not to be treated with the same 


indulgence as patentees; Claridge, the inventor, had received ample | 


satisfaction ; the Company, his assignees, had entered into a commercial 
speculation, and their loss was not a ground for the prolongation of the 
patent. The same subject was discussed more fully in 1863 in the case of 
Norton’s patent, when judgment was delivered by Lord Romilly, who 
quoted the language of Lord Langdale in a previous petition by the Electric 
Telegraph Company. Lord Langdale said the Company bought the patent 
right out for а commercial purpose, and not at all with the view of encour- 
aging or rewarding the inventors ; and Lord Romilly added, “ The ground 
that the merits of the inventor ought to be properly rewarded in dealing 
with the merits of an invention which has proved useful and beneficial to 
the public, does not exist in the case of an assignee unless the assignee be 
& person who has assisted the patentee with funds to enable him to perfect 
and bring out his invention, and thus enabled him to bring it into use." 
The Act of 1883, by defining the word “ patentee,” confirmed the assignee's 
right to petition for prolongation, and empowered Her Majesty to grant 
it if the Judicial Committee found that “the patentee” had been 
inadequately remunerated ; but their Lordships did not consider that 
by this definition the Legislature had placed assignees on the same 
favourable footing ss inventors with regard to prolongation, or 
had altered the principles which had guided their Lordships in 
the cases above cited. It could not be seriously contended that an 
assignee who might have purchased a patent at a late period of its life 


could, if he lost money, come to the Judicial Committee, alleging that he. 


was by statute a patentee who had been inadequately remunerated. In 


ment upon the balance sheet. 
reasonable amount to assess upon. 
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the case of the Bower-Barff patent, as in the present case, the original 
inventors had received substantial remuneration, and the assignees had 
suffered loss; and Lord Watson, in delivering judgment, pointed out that 
the inventors had no practical interest in the question, and were in the 
same position as if they were dead. Their Lordships therefore considered 
that they would be departing both from authority and from sound prin- 
ciple if they were to bold that the Westinghouse Company occupied the 
position of an inventor who had been inadequately remunerated. They 
entered on a purely commercial speculation, which, unluckily for them, had 
up to the present time proved unremunerative. They did not assist to 
perfect or bring out the invention. They purchased it, or, at least, 
the beneficial interest, out and out from 'a prior assignee of the inventor, 
who had in one way or another been well paid, and had now no claim or 
interest to ask for an extension. It was, therefore, impossible for their 
Lordships to make such a report as, under Section 25 of the Act, is the 
necessary condition of the extension. The petitioners must pay the costs; 
but, although there were as many as seven sets of opponents, only one set 
of costs could be allowed. The matter had been standing over to give the 
parties an opportunity of agreeing as to the amount ; but as no agreement 
had been come to, their Lordships named the sum of £400. 


John Fleming and Others v. Liddesdale District Committee 
of Roxburgh, &c. 


In this suspension, which was heard before Lord Stormonth-Darling, in 
the High Court at Edinburgh, on Tuesday, John Fleming, farmer, of Roan, 
Newcastleton, and others, sought to have the Liddesdale District Com- 
mittee of the County Council of Roxburgh and the Lighting Committee 
of the Special District of the parish of Castleton interdicted from using oil 
lamps in the lighting of Newcastleton village. 

Mr. CLYDE, for the complainers, said the question was whether the 
special District Committee was entitled to light the village of Newcastleton 
by means of oil lamps. The question of the kind of illuminant to be used 
depended upon section 99 of the Police Act of 1892, as it was incorporated 
in the Local Government Act of 1894. That section, as he read it, restricted 
the respondents to the use as an illuminant for street lighting of gas on the 
one hand or electricity on the other. At all events, the alternative to gas 
was “other light of an improved kind, subject to the provisions of the 
Electric Lighting Act, 1882," and that, he contended, meant the electric 
light. 

ur. GRAHAM STEWART, for the respondenta, said that “light and 
“ lamps must not be confused, and if he could show in evidence that with 
oil lamps he could produce a light of 40 to 45 c.p. (which was better than 
could be got from gas), he would be entitled to say that that light was “a 
light of an improved kind," and fulfilled the conditions of the Act of 
Parliament. There were many country villages lighted with oil lamps 
with the approval of the Local Government Board. 

Lord STORMONTH-DARLING said he was not prepared to lay down as 
an abstract rule that, under that provision of the Police Act, it was illegal to 
light a distrlet by means of oil, or rather, that it was illegal to light a 
district with anything but gas or electricity. The usual standard of an 
illuminant was “ candle-power,” and they judged of it by reference to 
candle-power, just as they judged of an engine by reference to horse- 
power. If Mr. Graham Stewart was prepared to show, as he eaid he waa, 
that these oil lamps, athough they were a little ancient, could yet be made 
to give forth a light which, while amply satisfying the requirements of 
Newcastleton, would compare favourably even with gas lamps in great 
cities, his Lordship should hold that a relevant averment to go to proof; 
and if he succeeded in showing that, he would be entitled to succeed in his 
action. His Lordship accordingly allowed a proof on a day to be afterwards 


fixed. 


Bournemouth and District Electric Supply Company 
v. Overseers of Poole Ünion. 


At the Branksome (Dorset) Police Court, on Monday, the Bournemouth 
and District Electric Supply Company appealed against the assessment 
made upon their property by the Overseers of the Poole Union. Mr. H. 
Т. Trevanion represented the appellants, and Mr. Foote, the Overseers. 

Mr. TREVANION said that in 1895 the Company was assessed at 
£465. 18s. In July, 1896, a supplemental valuation list increased this 
to £1,224, making a ratable value of £824. The Company consi- 


‘dered this unfair, and took the initial step of appealing to the Assess- 


ment Committee. That body took rather a peculiar course, raising 


it rather more, the value being put in at £2,850, with a ratable 


value of £1,900. The generating station with machinery was in Dorset, 


but the Company, for the purpose of carrying on business, were partly 
in the parish of Branksome and partly in the parish of Bourne- 


mouth. They had mains extending to 32,800 yards in both parishes, 


and of that total only 2,800 yards were in Branksome, and the remaining 
30,000 in Bournemouth. Up to 1896 there were 287 connections in 
Bournemouth, and not a single connection in Branksome, they having no 
customers in Dorsetshire at all; but during that year they found a cus- 
tomer in the Gas Works, so that now they had one connection with 20 
lights in that parish. The Bournemouth portion of their business was rated 
at £536. It would appear that the Committee had based their assess- 
He considered that £500 would have been a 
He would call Mr. Eve, a gentleman of 
considerable experience in rating matters, in support of the appeal. Mr. 


. Eve based his valuation on the accounts and balance-sheet for 1895. The 
gross receipts were £7,287, and the expenditure £4,684, leaving £2,603, 


which was the mark from which they both started. Other items, which 
had been found allowable, brought it down to £1,658; and after providing 
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or everything, they came to the conclusion that £500 was a reasonable 

Sum on which to base the assessment. He (Mr. Trevanion) referred to 
the risky nature of the business. The Company were in two parishes, 
and if they assessed them at that Jarge sum Bournemouth would probably 
do similarly, and they would thus be rated doubly. 

Mr. FOOTE said all the machinery was at Branksome, and the question 
was what would the Company be willing to pay for the use of the 
machinery for a year? If they made a loss they still had the machinery, 
and if they hired it would have to pay their rent all the same. 

Mr. WILLIAM EVE stated that he had been a valuer for 40 years, 
and had made valuations for the Kensington and Knightsbridge, Notting 
Hill, and the House to House Electric Light Companies, and many pro- 
vincial companies. He had inspected the Company's property at Brank- 
some, and had come to the conclusion that £500 was a reasonable ratable 
value on which to pay, and he thought this should be apportioned between 
the two parishes. · 

Mr. A. J. LAWSON, Consulting Engineer to the Company, said they had 
an extraordinary expenditure in 1893 of £1,500, and the revenue was not 
sufficient to meet that sum. They also had other expenses, including law 
costs, and in 1896 were £3,701. 18s. 10d. to the bad. In 1895 they had to 
build a new station and new machinery, and in consequence they had nearly 
double the plant needed to meet the demand. Their maximum demand 
during any one day would be 340 kilowatts, and the capacity of the plant 
was 687. As showing the risky nature of their business, he said that on 
the previous Saturday evening an accident happened which would cost 
about £400 to repair. | 

Mr. CLEMENCE, resident engineer, also gave evidence. 

Eventually the magistrates decided that the net assessment of 1895 was 
the correct one, with costs against the Committee. Notice of appeal 
was given. 


TRADE NOTES AND NOTICES. 
ee еей uisi oe 
Price Lists, and simi r matter should be puc аы the week] 


SPEOIAL 
"THE ELECTRI 


NOTIOE.—The 1896 (fourteenth annual) edition of 
CIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and circulars and 
full information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 5s., postage 9d.; abroad, 6s. 6d. post free. After publi- 
cation, 78. 6d., by post 83. 3d., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. 


The following New Books and Edifsons oan be obtained of the Booksellers 
ed dri from the Publishing , 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 


“ MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
Е. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 12s 6d, 
post free; abroad, 138. 6d. ‚ 


"THE ALTERNATE CURRENT TRANSFORMER,” Vol. 1.—Ву Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

‘SUBMARINE CABLE-LAYING AND RzPArRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now ready. | 


LABORATORY Nores AND Forms.—With the above title, we have read 
a set of 40 Elemen and Advanced Exercises for use in Electri 
спрош classes, ese have been prepared by Dr. J. A. Fleming. 
and will found of great service to 'leachers, Demonstrators, an 
Studente The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as а record of the work done by the student. 
Each Form is supplied either singly at 4d., or 88. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanoed) 
Exercises can be obtained prico Ds. 6d. nett. The complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price 18. each. A full 
prospectus sent post free. 

„ Егкотвіо Motive Powrr.”—A new work, by Mr. Albion T. Snell, 
With this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 280 illustrations, Price 10s. 6d. 
post free (abroad 11s.). | 

“ DRUM ARMATURES AND COMMUTATORS.”—By Mr. F. MartenWeymoutb. 
8 = ready ; price 7s 6d. (abroad 8s.). Prospectus on application, | 

“ ErnxorRIO LAMPS AND ETLxOrnIO Licutina,” by Prof. J. A. Fleming, 
and Tell of orig eet ait z Bow dnd The beck is handsomely bound. 

ustrations i . 6d. 
kree. P аҗы өгүз ‚ designs, initials, rice 78. 6d., post 

*- ELEOTRIOAL ENGINEERING FORMULAE,"a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 78. 6d., 7 t 78. 9d. 
(abroad 8&.). A large paper edition with wide margins can be supplied, 
price 12s. 6d., post free 138. (abroad 138. 6d.). Prospectus on application. 

‘ARMATURE WINDINGS OF ELEOTRIO MACHINES."—By H. F. Parshall.. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
a Miri ешь {шиле of шо, add is intended to serve as a 
\ treatise on mo design. Large 4to, 370 pages, ll- 
ülustrations and 65 full-page tables, 306., pont free. н dE LE 


"Tug Work or HERT Zz. — By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

‘Tis ART OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

*'Tug INOANDESCENT LAMP AND ITS MANUFAOTURE.”—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8a.). 
Prospectus on application. | 

Third Edition now ready. 


* ErLkcTRO-CHEMISTRY."—By Dr, G. Gore. 


| Price 2s., post free. 


„ PRACTICAL Notes FOR ELEOTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson, price бв. 6d., post free. 

t TAR STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS.”—Fdited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


ScHEMES INviTED.— The Urban District Council of Colwyn Bay 
and Colwyn invite plans, particulars, and estimates for an electric 
lighting scheme for their district, and offer premiums of £30 and 
£20 for the two best schemes. Competitors must also take into 
consideration the advisability of combining refuse destructor works 
with electric lighting. Further information can be obtained on 
personal application to the Council's Surveyor, Mr. Wm. Jones, 
A.M.I.C.E., and all schemes must be sent in to the Clerk to the 
Council (Mr. James Porter, solicitor), Municipal Buildings, Colwyn 
Bay, by Jan. 12. Our advertisement columns contain some addi- 
tional particulars. 


TENDERS INviTED. —From our advertisement columns it will be 
seen that the Gas and Electric Light Department of the county 
borough of Salford invite tenders for the supply of one mile of 
0:025 high-tension armoured cable. Particulars from the Gas 
Engineer, Gas Offices, Bloom-street ; and tenders, addressed to 
the Chairman of the Gas Committee, to be sent to the Town Clerk 
(Mr. Samuel Brown), Town Hall, by 5 p.m. on Tuesday next. 

————— The Town Council of Harrogate invite tenders for 
wiring the Municipal Offices, Victoria Baths, Market Hall, and 
Public Library, and also for supplying the necessary electrical 
fittings. "Tenders to the Town Clerk by Jan. 1. | 


The Hull Corporation invite tenders for a lease of the 
tramways authorised under their 1896 Act. Tenders by Feb. 1 to 
the Town Clerk (Mr. R. Hill Dawe), Town Hall, Hull. 


TENDERS ACCEPTED.—The Lighting Committee of the Corporation 
of Londonderry recommend the 5 of the tender of Mr. G. 
Braulik, for supplying electric light carbons for the electricity 
department for twelve months. 

———— The Town Council of Morley have, on the recommen- 
dation of the Electric Lighting Committee, accepted the tender of 
the Electric Construction Company for the supply of engine-house 
pent in connection with their electricity supply scheme, and it 

as been definitely decided to use Pollit and Wigzell engines. 

The Ayr Town Council have accepted the following 
tenders:—Messrs. Siemens Bros. and Co., for two Lancashire 
boilers and fittings and two 200-kilowatt steam alternators and con- 
densers at £7,017 ; Messrs. John Fowler and Co., transformers and 
switch gear at £645. 15s. ; and the Callender Company, cable and 
boxes at schedule prices. 


TENDERS REcEIVED.—The Electric Lighting Committee of the 
Edinburgh Town Council recommend the acceptance of the follow- 


ca] | ing estimates for additional machinery at the electricity supply 


works :— 
Siemens Bros, and Co, (steam dynamos) ..................... £4,540 
George Sinclair (boilers) .......................................... 2,455 
S. Z. de Ferranti, Limited (alternators)..... .................. 2,024 


The tenders received by the Streets and Building Com- 
mittee of the York Corporation for the supply of electric lighting 
machinery have been submitted to Prof. Kennedy for analysis and 
report. lt is stated that no tenders have been received for working 
the plant for a term of years. 


SALE BY AucTION.—Messrs. Wheatley Kirk, Price and Goulty 
notify the sale by public auction at an early date of the contents of 
the marine department of Messrs. Black, Hawthorn and Co. 
(Limited) (in liquidation), of Gateshead-on-Tyue. Some further 
particulars are given in our advertisement columns. 


VACANCIES, —The Bradford Corporation require a cable jointer 
for street work, wages £2. Applications to the Borough Electrical 
Engineer, Town Hall, Bradford, by 30th inst. 

At Oundle School, Northamptonshire, there is a 
vacancy for a skilled workman as workshop instructor. Applica- 
tions to the Head Master. 

PersonaL.—With reference to a recent action—Andrews r. 
Ullathorne—Mr. J. D. F. Andrews desires us to state that neither 
himself nor the firm of J. D. F. Andrews and Co. were in any 
way connected with the transactions referred to in the ac:ion. 


PATENT AMENDMENT.—Notice is given in our advertisement 
columns of the intention of Mr. Maunsell Mercier, 5, Deansgate, 
Manchester, to apply for leave to amend the specification of Letters 
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Patent No. 13,395 of 1892, for ‘‘ Improvements in or relating to 
Electrical Apparatus for Signalling.” Notice of opposition must 
be given on the prescribed form by the 9th prox. 


BrsrNEss Notices.—Messrs. J. P. Hall and Co., of Oldham, ask 
us to state that Messrs. Girdlestone and Co. have ceased to act for 
them as London agents. 


LievipATIONS.— Meetings will be held on January 22nd, at 39, 
Victoria-street, London, S. W., to receive the liquidator’s accounts 
of the winding up of the Arc Accumulator Company (Limited), and 
the Foreign and Colonial Arc Accumulator Company (Limited). 

Re BENNETT AND DRucE.—À notification is made by Mr. James 
Todd, of 2, Winckley-square, Preston, receiver and manager in this 
matter that ‘‘the contracts are now practically worked out, and I 
am applying for payment of the amounts due. Certain adjustments 
will have to be e regarding the amounts invoiced for extras, but 
subject to these and other detailed adjustments the work is com- 
pleted. 1 am arranging for an early sale of the stock-in-trade by 
auction, and when this and the other items referred to are complete, 
no time will be lost in bringing the matter to a conclusion.“ 

BaxknvuPrcy.—Notice is given of the release of the trustee (Mr. 
T. Edelston, Official Receiver, Preston) in the bankruptcy of 
Philip Crosby Pope, electrical engineer, 6, Castle-street, Hapton, 
near Burnley. 


TILGHMAN’s PATENT SAND BLAST Company (Limitep).—In | 


consequence of the rapid increase of the business of this Company, 
it has been found necessary to secure larger and more convenient 
premises, and these have been recently purchased by the Company 
at Broadheath, near Manchester. The Company will be giving up 
their Sheffield works at the end of the year, and after December 
3186 all communications should be addressed to the new works at 
Broadheath. 


X-Ray Tuses.— Messrs. Wilhelm and Co., of 132, Wool Exchange, 
London, E. C., have been appointed agents for the Röntgen tubes 
with regulator manufactured under Prof. Zehnder’s patents. These 
tubes are exclusively manufactured by the Hard Incandescence 
Lamp Company of Ziirich, Switzerland. 


Customs Dutizs.—The new Customs tariffs of Victoria impose 
a duty on telegraph glassware when cut, embossed, engraved, 
etched, frosted, ground, or sand-blasted of 2s. 6d. per cubic foot, 
and 1s. per foot when not so worked. Telegraphic materials of china- 
ware, earthenware, and porcelain, and machinery for telegraphic 
purposes are admitted free, as are also electric transformers and 
electric transmitters, and tram and railway rails of metal. Recent 
revisions of the Customs duties of Western Australia have resulted 
in electrical machinery and telegraph and telephone material, in- 
cluding instruments, being admitted free into that colony. 


TELEGRAMS TO SOUTH AMERICA AND THE West INDIES.—À 
reduction in the rates to certain places in South America and the 
West Indies has been made for telegrams sent vid the Direct 
United States, Anglo-American, Commercial, Western Union, and 
French Atlantic Companies’ routes. Particulars of the reduced 
rates can be obtained at the Post Offices and at the offices of the 
various Cable Companies. 

Morog-Cax LicENcES.— Notice is given by the Post Office that 
j for carriages drawn or propelled by mechanical power have 
to be obtained from the Inland Revenue authorities, and are not 
issued by the Post Office. 


| Exports OF ELECTRICAL APPARATUS AND MATERIAL. — The follow - 


ing list gives official particulars of the exports of British manu- | 


factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not inoluding electrical instruments 
or machines, which are not separately specified) from Dec. 9th 
to Dec. 15th, with the ports of destination :— 

Argentina — Rosario, £97. Australasia—Adelaide, £66; Auckland, £72 ; 


Fremantle, £1,348 (telegraph material); Sydney, £1,481 (including £75 | 


telephones).  BJelgium—Ostend, £44. Brazil—Rio de Janeiro, £66 (tele- 
graph material). Burma—Rangoon, £39.  Chui-—Compana, £172 (tele- 


Pn material. Egypt—Suez, £9,560. German)) Borkum, £35,000; 
Idorf; £75. Gibraltar, £64. — Holland — Amsterdam, £30 ; Flushing, 
£122; Rotterdam, £52 (telegraph material) India—Calcutta, £305 
(including £290 telegraph material and stores). Jtaly—Naples, £125. 
Mexico Vera Cruz, £37. Norway—Christiania, £48 (including £24 tele- 
graph wire). Punama—Santos, £886 (including £570 telegraph material). 
Russia—Odessa, £175 (telegraph material. South Africa—Cape Town, 
£895 ; Delagoa Bay, £43 ; Durban, £764 ; East London, £508 ; Port Eliza- 
beth, £200. Spain—Bilbao, £583; Pasages, £425.  Sweden—Stockholm, 
£96. Total, £53,178. | 


ALLEGED FRAUD.—Samuel Fynn, described as an electrician, of 
Commercial-road, London, was again charged on remand at Thames 
Police Court, on Thursday last, with obtaining various sums of 
money by false pretences from persons whom he had engaged as 
apprentioes. Evidence was given as to the prisoner's financial 
position during the time he was taking the apprentices. Eventually 
the prisoner was committed for trial, bail being allowed. 
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ASHTON-UNDER-LYNE.—The minutes of the Electric Lighting 
Committee, presented at the last meeting of the Town Council, 
stated that the Committee had considered Mr. S. V. Clirehugh's 
dd on the lighting of the streets. According to the original 
scheme, about 150 arc lamps would be required to illuminate the 
whole of the thoroughfares named; and, as some of these were 
thinly populated and not likely to produce much revenue, they had. 
ты лө Mr. Clirehugh to prepare an amended scheme providing 
for 60 arc Jamps. It was also stated that the draft agreement with 
the British Electric Traction Company relative to the supply of 
electric current for motive-power purposes had been submitted for 
the Company’s approval. e minutes were passed. 

ATHLONE (IRELAND).— Within the last two years £2,000 have 
been expended in improving the gas works; but, notwithstand- 
ing this expenditure, complaints as to the unsatisfactory state of 
the publio and private lighting continue to pour in on the Town 
Commissioners. Mr. W. Hannon raised the question of the erec- 
tion of electric light works at a recent meeting of the Commis- 
sioners, and this course was also favoured by Mr. O'Connell, who 
said he advocated the adoption of electric lighting before the Com- 
missioners bad decided to improve the gas works. Owing to 
the coal contractors refusing supplies, the town was left in darkness 
for a week in December, 1895 ; and the townsmen naturally do not 
wish to have a recurrence of last year's experience. 


ВАТТЕЕЗЕА (LONDON).—On the recommendation of the Special 
Electric Lighting Committee the Vestry has decided to purchase 
Grove and Canada wharves for £8,500, and some land in Lombard- 
road for £5,400, the whole to serve as a site for the proposed 


electricity supply station. 


Brprorp.—The subject of the insurance of the electric light 
works was under discussion at the last meeting of the Town Council. 
Alderman Richards said the insurance companies had fixed tle 
premiums very high throughout the country, and, after increasing 
them, had insisted on works being carried out which rendered 
the insured stations practically safe from fire. The Electric Light 
Committee had gone carefully into the matter, and, after consulting 
their engineer, felt justified in recommending that the buildings 
be not insured. This course was endorsed by the Council. 

BELrasr.— The Electric Committee have notified all their cus- 
tomers, that on and after the 14th prox., the pressure at which 
electric current will be supplied will be uniformly 220 volts, and 
that suitable fittings will have to be provided. 

BLACKBURN.—AÀ. Sub-Committee is considering the question oí 
lighting the sewage works at Samlesbury by electricity. 


Carpirr.—The Borough Electrical Engineer (Mr. N. Applebee) 
reported at the last meeting of the Electric Lighting Committee 
that there was an equivalent of 12,909 8 c.p. lamps connected on 
Nov. 30, compared with 7,932 at the same period of 1895. There 
were customers representing 1,200 lamps now awaiting connection. 
The revenue for the month was £690. 4s. 1d., against £486. 18s. 10d. 
in the corresponding month last year. Mr. Applebee also presented 
а report on the recent vemporary failures of the electric light, 
and made certain recommendations for obviating such failures in 
future. The lighting of the new General Post Office has been 
placed in the hands of Messrs. J. B. Saunders and Co., of Cardiff ; 
34 Brockie-Pell arc lamps and nearly 600 incandescents are 
provided for in the contract. The work is to be carried out under 
the supervision of Mr. G. Noble Partridge, the Post Office super- 
intending engineer for South Wales, to the specification of the 
engineer-in-chief, Mr. W. H. Preece, C. B. 

CHELMSFORD.—The contract for the wiring, switches, &c., in 
connection with the lighting arrangements at Messrs. Crompton 
and Co.’s new works has been given to Messrs. Т. Н. P. Dennis 
and Son, of Chemsford. 

CHRISTMAS AND THE TELETHONE.— Official notice is given that the 
arrangements for telephone trunk line business will be the same on 
Christmas Day as on Sundays, and on Boxing Day as on ordinary 
week days. 

CHURCH Licutinc.—The parish church of St. John the Baptist, 
Croydon, is to be lighted electrically, the Deputy Mayor (Alderman 
F. T. Edridge) having generously promised to defray tho cost of 
wiring and fitting. 

CoPENHAGEN. —À sum of £78,000 bas been voted for the erection 
of a new municipal electric light station in the suburb of Vesterbro. 
Tenders for the supply of the machinery and plant have already 
been invited. | 

CovENTRY.— The proposed extension of the electric tramway 
through the city from Chapel Fields to Stoke was under considera- 
tion of the General Works Committee of the City Council on 
Tuesday. After a lengthy discussion, it was decided to advise the 
Council not to object to the Tramway Company's proposal, on 
condition that & clause be inserted in the Bill that the tramways 
Shall not be laid in Smithford, High, and Earl streets without the 
consent of the Council, owing to the narrowness and usually crowded 
condition of those thoroughfares. >? 
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ensuing year, submitted at the Jast meeting of the Ci 
£14,175; £2,500 has been set aside towards paying offcapital charges. 


ELLAND (Yorks.).—The Water and Lighting Committee have 
been asked to consider and report upon the desirability of 


establishing electricity supply works. 


ExETER.—AÀ memorial received by the Town Council from the 

. customers of the electric lighting department, asking for a reduc- 
tion in the price of current from 6d. to 4d. per unit, has been 

referred to the Electric Lighting Committee for consideration and 

report. A communication has also been received from Messrs. 

Massingham and Co., of Taunton, offering, in the event of the 

present charge being reduced to 4d. per unit, to undertake the free 

wiring and complete installation of the electric light without any 

inititial charge to the consumers, except rental on the outlay. This 

communication was also referred to the Committee. | 


ExRIBITION.— The Foreign Office have received particulars from 
H. M. Consul-General at St. Petersburg, concerning the establish- 
ment by the Architectural Society of Moscow of & permanent 
exhibition of building materials and house-building appurtenances. 
In the classification of Group 2 of these exhibits, apparatus and 
different parts of fittings for lighting by electricity, dynamos, 
accumulators and electric ventilating fans are included. The 
object of the Exhibition is to place before Russian builders and 
contractors exhibits of a character likely to be required by them in 
their business. 

Harrocate.—Complaint was made at the last meeting of the 
Town Council as to the unsatisfactory progress being made with 


the electric lighting works and the delay in the delivery of the | 
machinery. Councillor Thwaites, in reply, said the Gas and Elec- | 


tric Lighting Committee had done all they could in the matter. 
The boilers were to have been delivered in June last, and they were 


being placed i ition. The chi f the stati uld be | 
VVV jj the proposed extension of the electric tramway through the parish 


completed in about a fortnight, and they anticipated being able to 
supply electric current by February. | 


"HvuppERsrIELD.—Special meetings of the Town Council were | 


held on Tuesday to consider the proposals of the Corporation to 
promote a Bill for powers to work the tramway system, and also to 


work the same by electricity. Some opposition was offered to the 

extension proposals, but, after a lengthy debate, it was decided to 

approve the suggested suggested extensions to Longwood and to 
Anabridge, but the Sheepridge extension was rejected. 


Hur. — The Town Council have at last decided to adopt the 
Electric Lighting Committee's extension proposals referred to in 
our last issue. Mr. R. Hammond attended the meeting of the 


Council on Thursday, and gave details of the proposed scheme, | 


which was eventually adopted by 36 votes to 7. 


INVERNEsS.—A scheme for the electric lighting of this town has 
been submitted to the Town Council by Mr. D. Neale, engineer, 


of Edinburgh. Mr. Neale proposes to erect a station adjoining | 


the gas works, capable of supplying current to 60 2,000 arcs and 
3,000 incandescents. Gas engines would be employed for driving 
the dynamos. The total capital expenditure is put at £4,750. The 
matter has been referred to a committee for consideration. 


, KirpARE. —À Company is being promoted for the purpose of con- 
structing a light railway, to be worked by electricity, from Cel- 
bridge to Donadea, co. Kildare. The line will start from Cel- 
fridge, and proceed via Clongowes, Richardstown, and Clane, to 


line, the gauge of which will be 3ft. 6in. 


LAMBETH (Lonpon).—It has, we understand, been arranged that 
the transfer of the Lambeth Provisional Electric Lighting Order 
shall be made to the South London Electrica] Supply Corporation 
(Limited). This Company, which has been registered with a capital 
of £325,000, will not go to the public for subscription, the Board 
having sanctioned £200,000 being underwritten. 

LEE (Lonpon).—The General Purposes Committee of the District 
Board of Works recommend that sanction be not at present given 
to the application of the Blackheath and Greenwich District Electric 
Lighting Company for a Provisional Order for parts of Charlton, 
Eltham, Kidbrook and Lee, and that the Company should be asked 
to submit further particulars of their scheme. 


LiwEHovsE (LowpoN)— The District Board of Works have 
decided to support the application of the County of London and 
Brush Provincial Company for a Provisional Order. 


LivERPOuL.—At Friday's meeting of the Lighting Committee a 
report was submitted by the general administrative oflicial of the 
Committee (Mr. G. R. Bellamy), regarding the electric lighting of 
a number of additional streets by means of 65 arc lamps, which 
would displace 150 gas lamps. After discussion the report was 
adopted, and Mr. Bellamy was instructed to prepare a further 
report on the lighting of Bold-street. 3 | 


. Should not be acceded to. 


THE ELECTRICIAN, DECEMBER 18, 1896. 


. DvusLIN.—JIn the Electric Lighting Committee’s estimates for the 
Council, the 
expenditure was put at £12,831, and the probable income at 


NzgwiNaTON (Lonpon).—After a lengthy debate the Vestry have 
decided to oppose the application of the County of London and 
Brush Provincial Company for a Provisional Order for the district, 
as the Vestry are themselves applying for an Order. 


NonwicH.—Plans and particulars of the tramway s proposed to 
be constructed in this district by the New General Traction Company 
and the British Electric Traction Company have been submitted to 
the Town Council for approval. The matter has been referred to 
the Law and Parliamentary Committee. 


PaISLEY. —The Town Council have decided to purchase a storage 
e from the Brush Company, at a cost of £540, in connection 
with the electric lightiug installation at the Clark Town Hall. 


RaDcLIFFE (LANCS.).—A sub-committee has been appointed to 
make arrangements for the purchase of a site for proposed elec- 
tricity supply works. 

SHREWSBURY.—The question of improving the street lighting 
has been for some time past under the consideration of the Gas, 
Water, and Lighting Committee, who now recommend the desira- 
bility of purchasing the undertaking of the Shropshire Electric 
Light and Power Company. 

STAFFORD.—The Gas and Electricity Committee reported, at the 
last meeting of the Town Council, that the assessment of the elec- 
tric lighting works had been increased from £200 to £380. It was 


also reported that the Electric Light Extension Syndicate had 
applied for leave to introduce their penny-in-the-slot meters in 


the district ; but the Committee recommended that the request 
Mr. Alderman Peach, Chairman of the 
Committee, stated that the electricity department was making 
fair progress, and the Committee were doing their utmost to 
further the interest of both the gas and electric light under- 
takings, as it was their wish that both should grow up side by 
side, and that the one should not supersede the other. 


STAPLETON (BRisTror)—' The District Council have consented to 


of Stapleton to Staple Hill. 


St. Saviour’s (Lonpon).—The Board of Works have decided to 
instruct the General Parposes Committee to consider the feasibility 


' of substituting electric for gas lighting in the streets in the district. 
apply to the Board of Trade for power to extend the tramways and | 


THANET.—The Isle of Thanet Electric Railway Company intend 


to make application to the Light Railway Commissioners for 


powers to construct a light railway, to be worked by electricity, in 


the Isle of Thanet. The line will start at Pegwell 8 and pass 
' through Ramsgate, Broadstairs, St. Peter's, Margate, to 


estgate. 

WARRINGTON. —The Special Electric Lighting Committee of the 
Town Council recommend that application be made to the Board of 
Trade for a Provisional Order. 


+ 


COMPANIES’ MEETINGS AND REPORTS. 


British Electric Traction Company (Limited). 


The first ordinary general meeting of this Company was held at Win- 
chester House, Old Broad-street, on Monday; Sir C. Rivers Wilson presided. 
The SECRETARY (Mr. J. Vincent Kitchener) having read the notice 


convening the meeting, 


The CHAIRMAN said : Gentlemen, this is our first statutory meeting 


since we came into existence. The Company was registered on October 


onadea. It is proposed to employ the overhead system on the | 26th last. As you are aware, it is necessary under the Companies’ Acts 


to hold a meeting within four months of the formation of the Company: and 
I believe that the usual practice is to let rather a longer interval elapse than 
we have done on the present occasion ; but, as I shall have to explain in & 


‚ few minutes, there is a necessity for convening an extraordinary meeting 
. for certain purposes, and we thought it would be more convenient to hold 


the two meetings on the same occasion, and to take advantage of the 


necessity of calling. an extraordinary meeting to hold the first ordi- 


nary meeting, and thus dispose of the requirements of the Act. We 


invited subecriptions from the public to the capital of our new Com- 


pany, which was to take over the business of the Pioneer Company. We 
proceeded to allotment on £200,000, that being the proportion of capital 
required to enable us to apply for an official quotation, which we are now 


in process of doing. The shares were taken up by the shareholders of 


the Pioneer Company, and by the Electric and General Jnvestment Com- 
pany and their financial friends, who have great confidence in the future of 
electric traction and in the success of the Company. We have lost no time in 


: proceeding to work on the lines of policy indicated in the statement I 


made to you on a recent occasion —the 5th of November last, and as 
set forth iu the prospectus of the Company ; and it is so very recently 
since I had the honour of addressing you, and of explaining what that 
policy is, and it is so recently that we have got into active work, that I 


need not enter into an explanation of what we have done, or of the various 
schemes we are promoting. I will, however, mention one scheme which is 


far advanced. I refer to the contract with the North Staffordshire Tram- 
ways Company for equipping their lines with electrical appliances—carry - 
ing out our arrangements with the Brush Company, who, under a contract 
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with us, will apply electrical apparatus to the North Staffordshire tramways. 
I hope that in a short time you will hear that active progress has been 
made towards the equipment of these lines. The other schemes I referred 
to will be taken up in order, in accordance with the urgency of each 
case, Perhaps it is almost unnecessary for me to allude to the matter, 
but I desire to rectify а little misunderstanding which appears to exist in 
the. minds of certain persons, who have not attended very closely to 
our proceedings and the genesis and history of our Company. This 
has entailed various inquiries by shareholders. The misconception I 
refer to is, that it is thought by some tbat there is & connection 
between our Company and its objects, and the objects of the new motor- 
car companies. Now, I wish it to go forth that there is no connection 
whatever between us. The objects are different, and the appliances are 
altogether different. Our methods of traction will be by means of 
rails and flanged wheels, and the whole thing is altogether distinctly 
different in ita essence and its objects from the motor-car movement. Of 
the new echemes which we are promoting the most important is, no doubt, 
one which I think I referred to at the last meeting, for the amalgamation 
of several important tramway undertakings in South Staffordshire. 
There are four Companies with which we propose to deal, and for 
which we propose to go to Parliament to obtain powers for an amalga- 
mation, extensions, &c, There is, first of all, the South Staffordshire 
Company proper ; then there are the two lines radiating from Dudley 
—the one to Wolverhampton and the other to Stourbridge ; and 
then there is the Wolverhampton Company proper. Weare promoting a 
Bill in the ensuing Session of Parliament under the title of the Birming- 
ham, Wolverhampton, and District Tramways Bill, with the object of amalga- 
mating these various existing tramways and equipping them for electrical 
working. The Bill also provides for making physical junctions between 
the existing tramways with uniform gauge throughout, and powers are also 
taken for several considerable extensions. The Wolverhampton Tramways 
Company works by means of horses, the Dudley and Wolverhampton 
Company and the Dudley and Stourbridge Company work with steam. 
That is also the case with the South Staffordshire Company. Negotiations 
have been pending for some time with these four Companies for the pur- 
chase of their undertakings; and in one case a contract has been 
‘concluded, while with regard to the others the negotiations are more or 
less advanced. It is not competent for me to discuss these negotiations at 
this meeting, for they are of a somewhat difficult and delicate character ; 
but I may state that the scheme we propose is a very complete one, and 
embraces an important tract of country. It is just possible (I may 
‘utter one word of warning) that we may not be able to arrive at satisfac- 
tory terms with one or two of these Companies, in which case, much as 
we should regret the necessity of doing so, we might drop that one or 
other Company from our scheme, and proceed with the others; but 
we have a strong expectation and hope that we shall be able to 
induce all these Companies to come into one general scheme, 
under one general understanding. We cannot, of course, go forward 
with this important scheme except with the concurrence of the 
Local Authorities concerned, and with the approval of the Board of Trade 
and Parliament; and although we are hopeful of obtaining the various 
consente, the shareholders must not be surprised if it proves impossible to 
remove all the difficulties in the way during one Parliamentary Session. 
I think that that is all I need say at the present moment in respect of our 
statutory meeting ; but I think it will be more convenient if I speak at once 
of the matters with regard to which I shall ask you to pass resolutions imme- 
diately afterwards at the extraordinary meeting. Iwill explain to you what 
is the necessity for holding this extraordinary meeting. Wehave found that 
there are certain conveniences and advantages, in certain cases, in applying 
the principles and provisions of the Light Railways Act, which was 

last August, to our undertaking. The various schemes I have hitherto 
spoken of have all been promoted under the provisions of the 
Tramways Act; but, particularly as regards the facilities of proce- 
dure in the preliminary stages, it has been found that the application of 
the Light Railways Act affords considerable advantages, as I have 
said, and we propose immediately to apply that Act for obtaining Light 
Railway Orders for tramways, and extensions of other lines over which at 


present we have or may have control, at Crewe, the Potteries, Norwich, and : 


Hartlepool. With respect to Hartlepool I need not trouble you, as 


it is proposed to apply in that case in the name of a local Com- 


pany. With regard to the other undertakings, we propose to go to the 


Light Leilway Commissioners and state our case, and to. obtain their. 


recommendation to the Board of Trade, who, we hope, will thereupon issue 
the Orders ; and herein, and herein only, is, perhaps, the procedure under 


the Light Railways Act a little more inconvenient and troublesome than that . 


under the Tramways Act. It is necessary, in the case of applications for 
such Light Railway Orders, as they are called, that special resolutions in 
each case should be obtained from the shareholders, and they have after- 
wards to be confirmed, at a second meeting. That is why I have to 
trouble you to consider to-day, and sanction if you approve, appli- 
cations to the Light Railways Csmmissioners for Orders in these three 
cases. With respect to Crewe, there are no tramways of any kind at 
present in that important centre; but a reeolution has been passed by 
the Town Council in favour of electrical tramways being eetablished, and 
in favour of this Company carrying out the work, I said this Company, 
but, as a matter of fact, the resolution was made in favour of the Pioneer 
Company. We, however, consider that to be the same thing. As 
regarde the Potteries district, the Order which we are promoting for tram- 
ways is under the arrangement with the Local Authorities, by which we 
bound ourselves to make further extensions of tramways in this district. As 
you are aware, we have a contract with the North Staffordshire Company 
for the electrical equipment of eight miles of tramways ; and in the last 
Session of Parliament a Provisional Order was obtained for the extension 
of these tramways over a total length of about 12 miles. That makes 
20 miles, and the present Order is for further extensions in various direc- 


tions, so as to connect the towns of Longton, Stoke, Hanley Burslem, 
Tunstall, and Newcastle-under-Lyme by one system of electrical tramways. 
That would embrace an addition to the 20 miles I have mentioned of 15 
miles, making a total network of tramways of 55 miles in North Stafford- 
shire. At Norwich we are promoting a Light Railway Order for tramways 
within the city, with extensions to Thorpe, Eaton, Costessy, and other 
places in the immediate vicinity. Norwich is the largest city in the United 
Kingdom which is without tramways of apy sort, and we feel 
that it therefore affords scope for the introduction of electrical tram- 
ways. The population is over 100,000, and this scheme for the introduction 
of tramways will embrace about 13 miles. These are the three schemes 
for which we propose to apply to the Light Railway Coinmissioners to 
recommend Orders. That concludes the business. Ycu understand 
that I am now speaking in respect of the extraordinary meeting, although 
we have not yet closed our ordinary meeting, and I do not think I need add 
anything further. We are met here for special business, and I think 
I need not add anything to what I have said. Unless, therefore, any 
shareholder present would like to ssk any questions on the general policy 
of the Company or with respect to any particular scheme, I will declare 
the ordinary meeting at an end, and ask the Secretary to read the notice 
calling the extraordinary meeting. 

The SECRETARY having read this notice, | 

The CHAIRMAN said: Gentlemen, I have already exhausted all that I 
had to say on the subject of the three resolutions which are to be submitted 
to you; and, unless any shareholder would like to make any special 
inquiry with respect to these schemes, I will put the resolutions one by one. 

A SHAREHOLDER asked what system was intended to be used on the 
lines referred to. | 

The CHAIRMAN : The overhead trolley system. That is the system 
which commends itself most to us for these particular undertakings, and 
to you, I am sure, as shareholders ; and it is on those lines that we are 
proceeding in every one of these cases at present. He then proposed the 
following resolution :— | 

* That the proposed Crewe Light Railway Order, а draft of which has 
been, submitted to the meeting and has been initialled by the Chairman for 
the purpose of identification, be and the sane is hereby upproved, subject to 
all such additions, alterations, and variations as the Light Railway Commis- 
stoners or the Board of Trade may think fit to make therein.” 

diua FREMANTLE seconded the resolution, which was carried unani- 
mously. 

On the motion of the CHAIRMAN, seconded by Sir C. FREMANTLE, 
similar resolutions were afterwards passed, separately, approving the 
Norwich and District and the Potteries Light Railway Orders. 

The proceedings then terminated. 


Crompton and Company (Limited). 


An extraordinary general meeting of the shareholders of this Company 
was held at the Cannon-street Hotel on Monday, Mr. J. Trotter presiding. 

The SECRETARY (Mr. Francis R. Reeves) having read the notice 
calling the meeting, 

The CHAIRMAN said: Gentlemen, you will naturally expect me to 
give you, before I ask you to pass this resolution, some explanation of the 
reasons why we ask you to give us further borrowing powers. When I 
met you here in the summer I told you that we were extremely active at 
the works ; but we had no idea at that time that there would be such a 
remarkable increase in the business in the last six months as that which 
has actually taken place. When І tell you that at the close of the last 
period of the accounts we were paying something under £500 a week 
in wages at Chelmsford, ani that at the present time we are 
paying over £750 a week--an increase of 50 per cent.—you will 
readily understand that there must be a great deal more to be 
done now at Chelmsford. The conditions under which we are working 
are about as unfavourabls as they can be at the present moment, 
because we have not yet got into the new works, about which I will say a 
word or two later on. We have to contend against the difficulties imposed 
on us by having to employ our men on night shifts, instead of having them 
at work only in the day time. We have also great difficulty in moving our 
materials about, owing to the destruction which was caused by the fire. We 
are further obliged to have extra power to conduct the electric lighting at 
Chelmsford.  Altogether we are working under very unfavourable 
conditions; but, notwithstanding that, I am pleased to be able to 
tell you that the private accounts wbich we have taken out have 
shown for the six months a very satisfactory profit, which the 
Directors feel is quite unusually gratifying under the circumstances. 
Not only is there now a great increase of activity at the works, but we are 
expecting, and are practically assured of, a considerable further increase 
under satisfactory contracts we are just about to enter into. Under these 
circumstances we are obliged to provide extra funde, and it is for that 
reason that we have come before you to ask you to increase our 
borrowing powers from £100,000 to £150,000. The stock during 
the past six months has increased by £9,500; and all that is prac- 
tically not an increase of stock lying in our warehouse, but work in pro- 
gress throughout the shops, and our good book debts owing by customers 
have increased from the sum standing in the last accounts by £15,000 ; 
so you will see that these two items together represent £24,000. 
At the same time our trade creditora are only increased by £400. 
We have the facilities we require for this money at the present time, and 
all that we ask you is to agree that we shall not be exceeding our powers 
if we go beyond the £100,000 already authorised. I cannot, of course, tell 
you whether the activity in the electrical world will or will not continue, 
but at the present time there isa very large amount of business coming 
to us. If this increased activity does not continue we shall not require this 
extra sum of money for a very long period ; it would in that case be only of 
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a temporary character. The past six months have been a period of great 
activity, and one showing a satisfactory profit, and I believe that the next dix 
months will exhibit even better results ; but we cannot expect to be really 
prosperous before we get into our new worke, because of the expensive 
manner in which we have to handle our goods at the present time. Those 
new works are in a very satisfactory state of progress. We hope to be in 
them some time next spring, and there is no doubt that we shall be able 
to handle the heavy machinery, and work in a much more economical way 
than at present. As I informed you at our last meeting, the policy 
of the Board has been one of concentration at Chelmsford, which we 
regard as the centre of our business. We have been, so to speak, lopping 
off the excrescences of the business which were in some cases not parti- 
cularly remunerative, and, at any rate, rather took away the attention 
of our managers and officials from the central part of the business, 
which is Chelmsford and London. I am pleased to be able to tell you 
that we have quite recently got rid of the Lillie-road premises, which have 
been rather a drag on our hands, and we shall early next spring clear out 
from there, and take the portion of the manufacturing which we have been 
doing there, and which we chose to keep down to Chelmsford, where it 
will all be under one management. I have now told you briefly the 
circumstances under which we ask for this increase of borrowing powers, 
and J will therefore propose the resolution : — 

* That the Directors be, and they are hereby, authorised to borrow any 
sum or sums of money on such srcurity, and upon such terms.as to interest, 
or otherwise, as they may deem fit, provided that the amount borrowed shall 
not cæceed in the whole, without the further sanction of a general meeting 
of the Company, the sum of £150,000.” 

Mr. CROMPTON seconded the resolution, and in doing so said they hoped 
to bein the new premiscs in April or May. He stated also that they were 
having much better prices for their work than had been the case for 
some time previously. He hoped the lean years were passing away. 

Mr. THORNTON inquired whether the increased capital would be 
obtained by Preference shares, which he himself held, but on which he had 
had no dividend for three or four years. 

Mr. B. H. EVANS stated that for a great many years they had heard 
about an enormous increase in their business, and he should imagine that 
it was now almost larger than they could cope with ; but, unfortunately, 
he, for one, bad never had a dividend. He should like the Chairman to 
say eomething definite, if he could, as to whether tbey were likely in a 
reasonable time to receive a dividend on their Preference shares. At the 
last meeting the Chairman intimated something about writing down the 
capital. He would also like to know the rate at which the Directors would 
obtain the new money. 

The CHAIRMAN, in reply, said that the additional money they required 
would not be obtained by Preference shares. They intended to borrow 
the money, and the necessary facilities bad been offered to them for their 
immediate requirements. At the last meeting he told the shareholders 
what he really thought concerning the prospects of the Company, and 
stated that he thought there ought to bea writing down of certain of 
their assets. He thought so still, and he proposed, within & reasonable 
time, to briog forward some scheme for dealing with their shares on an 
equitable basis, so as to enable a dividend to be paid. He did not think it 
would be right to carry forward assets, some of which they agreed 
were overvalued, as sound and pay a dividend. Their balance sheet 
ought first to be put into a healthy condition, and then they would be 
justified in paying a dividend. Whether a dividend would be paid in the 
immediate future he would not prophesy ; but he was thoroughly satisfied 
with the work done in the past six months, and he believed that the 
next statement of accounts would show a very satisfactory profit. He did 
not think a dividend should be long deferred if they remained in their 
present state of activity. 

A SHAREHOLDER remarked that the dividends were in arrear for 
geveral years. 

The CHAIRMAN replied that he proposed to deal with this in the 
scheme of rearrangement he had alluded to. The first object he had in 
his mind on coming into the Company was to bring about a state of 
affairs which would enable the shareholders to receive a dividend. He 
then put the resolution, and it was carried unanimously. 


— — 
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NEW COMPANIES, STATUTORY RETURNS, &с. 


In addition to the information given under this heading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in “Tue ELECTRICIAN ” ELECTRICAL TRADES’ DIRECTORY AND 
HanpDBOOK, 1896, pages 318-346, c., dic. | 

o — —QM— 


CONDUIT AND INSULATION COMPANY (LIMITED).— This Company was 
registered оп Dec. 14, with a capital of £40,000, in £1 shares, to enter into 
&n agreement with Mr. E. H. Johnson, for the acquisition of certain 
patented inventions, and to manufacture, sell, and deal in electrical con- 
duits or tubes, electrical fittings and apparatus, insulating materials, and 
stamped and rolled paper work. The first subscribers, with one share 
each, are: G. F. Augspurg, F. H. Ferguson, George Liebig, S. W. Sanllia, 
H. M. Williams, C. E. Junius, and L. Rogors. The firat Directors are : 
Julius Moeller, Frederick de la F. Williams and W. R. Comings. | 


ELECTRICAL TRAFFIC SYNDICATE (LIMITED).-—-This Company was 
registered on Dec. 11, with a capital of £1,000, in £1 shares, to interest 
itself in any and every way in developing and furthering the use of elec- 
tricity in connection with traction generally. The subscribers, with one 
share each, are: A. R. O'Mahony, A. F. Dickin, H. Hartley, G. A. Mone- 
ham, W. H. Baker, H. H. Mulliner, and M. denke. 


GREAT YARMOUTH AND DISTRICT TRAMWAYS COMPANY (LIMITED).— 
This Company was registered on Dec. 8, with & capital of £1,000, in £10 
shares, to construct, purchase, lease or otherwise acquire any tramway or 
tramways or light railways in Great Yarmouth or ite vicinity, or elsewhere 
in the counties of Norfolk or Suffolk, to equip, maintain and work the 
same with electricity or other motive power, and to supply electricity for 
lighting, heating, motive power or otherwise. The subscribera are: E. 
Lazarus (Chairman of the British Thomson-Houston Company), T. R. 
Thompson and W. Martindale (Directors of the said Company), James 
Devonshire and A. Boyter (respectively Secretary and Manager of the same 
concern), H. F. Parshall and F. R. Davenport (engineers). 

IMPROVED LIGHTING SYNDICATE (LIMITED).—This Company was 
registered on Dec. 12, with a capital of £5,000, in £1 shares, to acquire 
and turn to account any patents and inventions, to manufacture all kinda 
of electrical plant and apparatus, and to carry on the business of an electric 
light company, &c. 

MAKIN, SMITH AND CO. (LIMITED).—This Company was registered on 
Dec. 9, with a capital of £1,000, in £1 shares, to carry on the business of 
an electric light company in all its branches ; to lay down, establish, and 
fix all necessary cables, wires, lines, accumulators, lamps, and works ; and 
to carry on the business of electricians, mechanical engineers, suppliers of 
electricity, and electrical apparatus manufacturers. The subscribers, with 
one share each, are: J. Makin, electrical engineer ; H. Smith, J. Bradley, 
electrician ; C. H. Bradley, A. J. Taylor, C. A. Bradley, and F. Bradley. 

PORCELAIN ELECTRICAL FITTINGS COMPANY (LIMITED).—This Com- 
pany was registered on Dec. 14, with a nominal capital of £5,000, in £1 
shares, to acquire and take over the business of manufacturers of elec- 
trical fittings and other similar articles carried on by Messrs. Albert Bates 
and Joseph Meir, at Hanley, under the style of the North Staffordshire 
Porcelain Electrical Manufacturing Company ; and to manufacture, sell, 
and deal in earthenware fittings suitable for electric switches, ceiling 
roses, electric bell pushes, &c. The first subscribers are: Albert Bates, 
Joseph Holdcroft, Thomas T. Owen, John T. Brealey, Charles Boulton, 
and Louis Taylor, ani Joseph Meir. The first Directors are Albert Bates, 
Joseph Meir, and Joseph Holdcroft. | 

SOUTH WALES MOTOR CAR AND CYCLE COMPANY (LIMITED). —This 
Company was registered on Dec. ll, with a capital of £5,000, in £1 
shares, to carry on the busiuess of motor, auto car, cycle, carriage and 
carriage manufacturers, electricians, electrical and niechanical engineers, &c. 


CROMPTON-HOWELL ELECTRICAL STORAGE COMPANY (LIMITED).— 
The annual return to Oct. 13 has been filed. The capital is £19,600, 
divided into 19,000 Ordinary shares of £1 each, and 6 Founders’ shares of 
£100 each. 12,007 of the former and all the latter have been taken up, 
and the Founders’ shares have been issued as fully paid, while 8,000 Ordi- 
nary have been issued as having 15s. paid. 168. per share has been called 
on 4.007 and 1s. per share on 8,000, and £3,605 has been received. 

ECUADOR TELEPHONE COMPANY (LIMITED).-——The annual return to 
July 2 has been filed. The capital is £100,000, in. £5 shares, and 5,000 
of these have been taken up. The full amount has been called aud paid. 

JANDUS ARC LAMP AND ELECTRIC COMPANY (LIMITED). —Theannual 
return to July 17 has just been filed. The nominal capital is £30,000, 
in £10 shares, and 1,791 of these have been taken up ; 596 have been issued 
as a paid, and £5 per share has been called and paid on the remaining 
1,195. 


ENOEFERL-BONN DENTAL AND ELECTRICAL MANUFACTURING COM. 
PANY (LIMITED). —On the application of the Directors the name of this 
concern is to be struck off the register. 


CITY NOTES. 


` MEMORANDA.— Bank rate, 4'per cent. (Oct. 22, 1896). Price of silver 
504. per oz. (Dec. 17th). Consols (22 per cent.) 1101—1103 for money, 
110g—1114 for account; 24 per cent. 105—106 (Dec. 17th) Stock 
Exchange Settling Days: Consols, Jan. 6th; Stocks and Shares Con- 
tinuation Day, Dec. 28th; Ticket Day, Dec. 29th ; Pay Day, Dec. 30th ; 
Mining Share Carry-over Day, Dec. 240. ` 

AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).—The coupons 
on this Company's Four per Cent. Mortgage Debentures to bearer, due 
Jan. 1, will be paid on and after date at Parr'a Bank (Limited), Bar- 
tholomew-lane, E.C. Coupons muet be left three clear days for exami- 
nation. Warrants in payment of the interest on the registered debentures 
will be sent out on the 518 inst. The debenture register will be closed 
from the 25th to the 51st inst. inclusive. 

AMERICAN BELL TELEPHONE COMPANY.— The Directors of this Com- 
pany have declared a quarterly dividend of 5 per cent., with a bonus of 1} 
per cent., payable next month. 

. BRUSH ELECTRICAL ENGINEERING COMPANY.—The transfer books of 
the Four-and-a-Half per Cent. Second Debenture Stock will be closed, in 
view of the payment of interest on the lst prox., trom the 18th inst. to 
the latter date inclusive. 


BULUWAYO WATERWORKS COMPANY (LIMITED).—The title of this 
Company is somewhat misleading. As a matter of fact, in addition to 
authority to supply the town of Buluwayo with water, the Company also 
have a concession to light the town by electricity; and a contract has been 
entered into with Willoughby's Consolidated Company for the supply and 
erection of an electric light installation. At the general meeting of the 
shareholders of the Company, on Monday, the Chairman (Mr. A. W. 
Jarvis) stated that neither the electric lighting nor the waterworks had yet 
been completed, owing to: the recent revolution and the visitation of the 
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rinderpest, which had been the cause of much delay in all kinds of con- 
struction work in the district. The electric lighting works were making 
progress, and, but for the delay referred to, would have been completed. 
The machinery was being supplied by the General Electric Company of 
America, and was sent out in the early part of the year. They had 
endeavoured to get an extension of time to complete the works from Dr. 
Jameson, in order that an electrical engineer might have been sent out to 
consider the beet class of machinery ; but they were not successful, and 
consequently the whole of the plant had been ordered from America. The 
machinery, together with other plant for Willoughby’s Company, was on 
the road to Mafeking at the time of the outbreak, and had been stranded 
on the Veldt. It had, however, now been got together, and they hoped to 
have it all erected by February or March of next year. Mr. Meakle is 
representing the General Electric Company, and the Buluwayo Waterworks 
Company had under consideration the sending out of a resident engineer 
o their own behalf. The capacity of the electric lighting plant will be 
equal to 4,000 16 c.p. incandescente, 

CITY AND SOUTH LONDON. RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Dec. 13 were 
£1,075, against £1,014 in the corresponding week of 1895, an increase of 


£61. The total receipts for the half year amount to £23,022, against: 


£21,541 in the corresponding period of 1895, an increase of £1,481. 


CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—It is 
notified that the transfer books and register of holders of the £400,000 
Five per Cent. Redeemable Debenture stock of this Company will be closed 
from the 17th to tke 31st inst. inclusive, for the purpose of preparing 
warrants for interest due Jan. 1. 


COMBINATION OF ELECTRICAL COMPANIES IN GERMANY.—The Vos- 


sische Zeitung reports that an arrangement is being made between the 
Allgemeine Elektricitiits Gesellschaft and the Union Elektricitiita Gesell- 
sebaft. The Allgemeine Gesellschaft, which is well known here, has a capital 
of £1.250,0C0, and, if the affiliated Companies be reckoned with it, £10,000,000. 
The Union Gesellschaft, which owns all the Thomson-Houston German 
patents, has, together with its parent Company, Ludwig Loewe and Co., 
and the Gesellschaft für Elektrische Unternehmungen, a capital of 
£3,500,000. 'The Union Company is to manufacture nothing electrical 
except machinery, all other electrical manufactures being left to the 
Allgemeine Company. While thus maintaining the independence of the 
two Companies, or groups of Companies, there is to be a mutual division 
of profits, and the Companies are to be financed in common. It seems 
probable that such a combination, which seems to aim at a similar power as 
the American ‘‘ Electric Trust," will do considerable harm, not only to the 
emailer electrical undertakings in Germany, but also to the large firme, 


which have remained independent. 

CONTINENTAL UNION GAS COMPANY (LIMITED).—At a meeting of 
shareholders of this Company the Directors’ report stated that their elec- 
tric lighting installation at Messina (Sicily) had not been appreciated by 


the public, and up to June 30 had resulted in a loss. The electric lighting. 


scheme which opposed tbe Company's gas undertaking at Montargis (France) 
had taken away some of the Company's custom, which bad, however, been 
partly compensated for B/ increased custom in adjoining districts. 


EASTERN TELEGRAPH COMPANY (LIMITED). — This Company announce 


the payment on Jan. 15 of interest of ӛз. per share, lees income tax, 
being at the rate of 6 per cent. per annum on the Preference shares for the 
quarter ending Dec. Jl, and tbe usual interim dividend of 2s. 6d. per 
share on the Ordinary shares, free of income tax, in respect of profite for 
the quarter ended Sept. 30. The transfer books will be closed from Jan. 
8th to 15th inclusive. 


ELECTRIC AND GENERAL INVESTMENT COMPANY (LIMITED).— The 
Directors of this Company have declared an interim dividend on the capital 
paid up on the Ordinary shares of the Compeny at the rate of 10 per cent. 
per annuin for the six months ended Nov. 30, payable on and after Jan. 1. 


ELMORE'S PATENT COPPER DEPOSITING COMPANY (LIMITED).— The 
ordinary general meeting of this Company was held on Saturday at the 
Cannon-street Hotel, London, Mr. A. S. Elmore (Managing Director) pre- 
siding. 'The Chairman said it was Mr. North's turn to retire from the 
Board, and that gentleman did not seek re-election ; he, however, retains 


bis interest in the Company. Mr. Lewis John Firth, Managing Director. 


of Thomas Firth and Sons (Limited), had provisionally accepted the 
offer of a seat on the Board. He and his friends had a large interest 
in the Elmore Companies. The Company's business had been steadily 
progresaing, notwithstanding keen competition, and notwithstanding 
the want of anything like sufficient working capital. Debentures 
had been offered to the shareholders in Nov., 1895, but they were 
not sufficiently subscribed, and the applications received were returned. 


However, being perfectly assured of the Company’s ultimate success, the 


Directora individually advanced £8,000 ; and although it may seem egotis- 
tical, he must say that the shareholders owed the present improvement in 
the Company’s prospects almost entirely to that financial help. The Com- 
pany never had so many orders and contracts in hand, or at such good 
prices as now, and po manufacturers had a better class of customers than 
they had; and their contracts, renewed from time to time were 
proof of the satisfaction the Company were able to give them. 
As to their raw copper supplies, they had, in conjunction with the Wire 
Company, entered into a contract whereby for some years to соше, in 
consideration of their jointly finding the working capital (which was 
almost completed), and of which they themselves practically had the 


spending control, and which was perfectly secured to them by Five per 


Cent. Mortgage Debentures on the property, they had the entire output 
of an excellent copper mine at a price which, including shipment to the 


nearest landing point and delivery to their own works, gave this Company: 


a large rebate in cash on the market price of copper from day to day, 


and is equivalent to several thousand pounds a year to the Companies, 
No one capable of judging could justly deny that the Elmore process 
uniformly produced a much better finished article than could be uniformly 
produced by any other known process of copper manufacture. One by one 
the various hostile miaconceptions in regard to their process had been 
destroyed by stubborn facts, èxcept that they still heard sometimes that it 
was slow in ita operation compared with its rivals. This, however, they 
entirely denied, although there had been some excuse for this mistake 
inasmuch as their deliveries had been slow. But this had been due to 
shortness of capital for buying raw material, and not to the slowness of 
the process. However, the Company had, in conjunction with the Wire Com- 
pany, acquired and worked out at the Leeds works a method which was care- 
fully patented, whereby the rate of manufacture was increased enormously, 
By means of the new process, where an order has previously taken a fort- 
night to execute it would be ready in under 48 hours at a fraction of the 
cost. It had, therefore, been thought very desirable to amalgamate the 
two concerns (themselves and the Wire Company) into one new Company. 


HAYCRAFT GOLD REDUCTION AND MINING COMPANY (LIMITED).— 
Subscriptions have been invited this week for £40,000 of the share capital 
of this Company, which is incorporated with an authorised capital of 
£200,000, in £1 shares. to acquire and work in Western Australia Hay- 
craft's Gold Extraction process (Patent 549, 1894), which consiste of a 
combination of electrolytic chlorination and electro-amalgamation, carried 
on in one vessel at boiling temperature after the ore has been subjected 
to the usual crushing. Various advantages are claimed for this process 
over others, including the saving of time occupied in treatment, and the 
non-formation of slimes and tailings, The offices are situated at 51, 
Poultry, London, E.C. The Secretary is Mr. R. Gordon. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 13th inst. amounted to £1,098. The 
amount for the corresponding week last year was £1,081. Increase, £17. 


MILWAUKEE STREET RAILWAY COMPANY.—Jt is stated that this Com- 
pany has purchased tbe undertaking of the Palest Electric Light Company, 
thus obtaining a monopoly of the lighting business at Cincinnati. 


PACIFIC AND EUROPEAN TELEGRAPH COMPANY (LIMITED).—The 
coupons on this Company's Four per Cent. Guaranteed Debentures, due 
ólat inst., will be paid on and after that date at Parr's Bank (Limited), Bar- 
tholomew-lane, E.C. Coupons must be left three clear days for exami- 
nation. ' | 

SHEFFIELD ELECTRIC LIGHT AND POWER COMPANY (LIMITED).—The 
Directors of this Company have made a call of £1 per share on the whole of 
the partly paid shares of the Company. 


STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day, and to granta 
quotation to 50,000 ordinary shares of the British Electric Traction Com- 
pany (Limited). 


SULPHIDE CORPORATION (ASHCROFT’S PROCESS) (LIMITED). Ап 
extraordinary general meeting of this Corporation wàs held on Friday 
last, when the resolution passed at the extraordinary general meeting held 
on Nov. 24, That the capital of the Company be increased to £1,100,000 
by the creation of 50,000 new Preference sbares of £1 each and 50,000 new 
Ordinary shares of £1 each, such new Preference shares ranking par passu 
in all respects with the 500,000 existing Preference shares and such new 
Ordinary. shares with the Ordinary shares of the Company," was confirmed. 


TRANSVAAL SIEMENS COMPANY.—The Berliner Tageblatt announces 
that a Company bearing this title is being founded by the well-known 
electrical firms of Siemens and Halske, Berlin, and the Rand Central Ore 
Reduction Company, who own jointly the Siemens electrolytic gold extrac- 
tion patents. In this connection the African Review, in its last issue, also 
states that a new Company will shortly be formed at Johannesburg to 
acquire and exploit the Transvaal patents for the Siemens-Halske process. 
The capital will be £125,000, in £1 shares, and 100,000 of these will be 
issued to the vendors. The Rand Central Ore Reduction Company will 
take 50,000 of the shares as owners of the balf interest in the patents, and 
the other 50,000 will go to Messrs. Wernher, Beit and Co., S. Neumann 
and Co. and other leading firms, who have recently bought Messra. Siemens 
and Halske’s half interest. The Company will be entirely undcr the 
management of the Rand Central Ore Reduction Company. The new Com- 
pany will not treat tailings or slimee, but will receive the royalty of 5 per 
cent, paid by users of the proceas. It will also carry out experiments in 
the treatment of ores. The 25,000 shares which are in (reserve will be 
partly issued to provide working capital. 

VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES COMPANY 
(LIMITED)—The annual general meeting of this Company was held last 
week at 28, Victoria-street, S. W. Sir Douglas Fox, who presided, stated 
that the shareholders had every reason to be satisfied with the way in 
which the business had been conducted in Venezuela, and with its gradual 
and steady growth. The net revenue during the past year amounted to 
£9,533. 118. 6d., which, after payment of debenture interest, allowed of a 

dividend of 4 per cent. for the year being declared on the capital of the 
Company ; £2,500 is placed to reserve. The number of subscribers on 
June 30, 1895, was 2,287, and on June 20, 1896, 2,524, since which time 

there bad been a further increase of about 100 subscribers. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended Dec: 11, after deducting 
17 per cent. of the gross receipts payable to the London Platino Brazilian 
Telegraph Company, (Limited), were £2,583. ` 


WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED'.— The 
estimated amount of the traffic receipts of this Company for the half- 
month ended Dec. 15 is £2,498, against £2,477 in the corresponding 
period of 1895. The August receipts (estimated at £3,364) realised £3,386. 
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Hog m 0/4 e oed Telephone and Electric (fully pald) . 7H ; x l i i 7 0 k- Yearly. ВЕЗЕ 1 7 j 
, a on ere ww ee ee 3 „„ „ prer 
а ше Do. 6 per Cent. Cumulative 1st Pref. .. 17 19 и Чу | заз " " ut — 
A a t 7 Do. Cumulative 2nd Pref. (fully patd).... — i 19 17 19 BB T " " 6{ - 
1,100,000 | stock siy | Do. 87 n зга EM 3 une à ki oft t E - ч А Зола ond ЛЭ: 107 1042 
68,000 6 4/0 PUE ree raura Pleas S 31 32 81 3% И О тикер - — 
£146,783 | Stock 5% „ Do. брег Cent. Debenture Stock ed.) ш. sauces (age: . aon 103 108 414 9 | January and July .. * - 
ELECTRICITY SUPPLY COMPANIES. 

.. Р ac ee age Ра Supply (fully paid) ......... ae е As 
45,000 | giv 10% | City of London Electric Lighting (fully paid) . 15} 16} 15} 16, | 8 1 6 February & August | ; - 
40,000 10 6/0 Da. 6% Cumulative Pret. (fully paid) .... . 16 17 16} 17$ | 310 7 | January and July. e da 

£450,000 | Stock 5% | Debenture Stock (red. . . 128 133 128 133 216 4 une aud Decem a 

x £5 Фа — upply Co. for Spain.................. . T: — "9 Я зе 

£30,000 £5 2/6 | Charing Cross & Strand Electricity Supply Corp. . 9) 10 9} 93 216 6 - 1 
£10,000 | £100 5% Do. r Cent. Debentures, 1900 ............ és - es - 
22,476 £8 х Соппёу of. ndon & Brush Prov. Ord. (fully pati). 8 9 8 9 Жр ~ v ө» 
20,000 £10 5/44 Do. Pref. (fully paid) IPC 13} 14 13] 14] 443 eb . - 
г 25 - | Kensington & Knightsbridge Bi, Light (fuliy paid) е fe = - - 
e -a en n n ge | = .. = 28 = 
£5 6% Do. Ist Pref. Cumulative (fully paid)........ * January and July .. — - 
111,000 6 v London Electric Supply... | H 21 11 1} ze - А .. 
44,900 £10 4 Metropolitan ка Supply (ау paid) - alin. cA 13 14 13 14 » 4 — — 
£160,000 | Stock 44% |" Do. 432 D око ссн RO M 121 124 121 124 818 9 June and December — .. 

6, £10 4/0 Notting Hill Electric | seks ob 4 Mies 8 10 11 10 11 * = "s - 

275,000 - 7 Rand Electric ... — n T Hm їй 10, 1 14 s$ - á =. 

19,950 £5 2/6 | St. James and Pall Aĩaii ——........ 12 13 12 13 8 2 0 = 13 — 
20,000 25 7 Do. 7 per Cent. Preference.......... ss adl 91 104 o) 104 868 ЕР 11% il i 
79,900 5 8 Westminster Electric Supply (fally pald) .- in su bd a 11 12 11 12 8 2 6 = 16 

ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 8 1/6 Brush Electrical Engineering р 1 14 1 là ms = г » 
BU, usu 2 6 Do. 6 per Cent. Pref. Ne on-Cumulative ..... -| 1 14 1 14 29 = 14 13 
£125,000 | Stock 44% Do. 4% per Cent. Debentures........ 110 113 110 118 4 0 6 | March & September ous de 
28,180 b 8/0 Crompton and Co., 7 per Cent. Cumulative Pret .. | 1} 2 1} 24 ia January and Julv ee cee 
59,261 5 1/6 Edison and Swan United (* A" Swan) (£3 paid) 13 24 Е 2t 6 13 4 | February & jupe 1} T 
£104,000 Stock 44% Do. 44% Mortgage Debenture Stock . 103 106 103 106 66: 7 hF AART N and Ju T * 
2 20, 000 £5 eis Electric and General Invest. Ordinary (£1 paid) . | -- - — 
110,000 2 1/0 h ОЙ Lion ba ке ano әйе жа»а EAE 1g 1g 18 1$ 818 O0 1i " 

12,845 2 2/9? Do. 7 per Vent. Cumulative Prein 24 8 24 8 413 4 September AT IT - 912 23 
91,195 2 10/0 Elmore's Patent Copper O:spositing ........... à 1 # H $e = - ik 
20,000 5 * Fowler-Waring Cables (fully paid) ...... CH «| "s à 6% бә КА = 
60,000 10 KN India Rubber, Gutta Percha, &c., Works ........ 20} 214 204 914 4 13 0 | February & A 21 203 

£300,000 100 4% » Do. 4 per Cent. Debentures .... 105 108 105 108 314 7 | March & Septem - Sa 

20,000 £5 a Manchester Edison-Swan A” (£1 103. paid) .. i * E 12 26 oe чч on 
t pn 12 12 oe da ae rte ә n Maintenance. .| Es :M 39 A. 459 M 8 403 39 

£160, 100 5 . 6& per Cen ОВО 6 kav AAA v5 2924 104 07 413 6 anuary and Jule $e vs 
Ite 10 6,0 W. pir 2 3 1 Д e Works Ordinary.. iat T t 184 4 6 6 | March & September — 

j 10 7/0 А 7 рег Cent. Preference ................. | 8 19 8 11 10 Ф А Ё S 
£50,000 Stock 412 Do. 44% Mortgage Debentare Stock........ 109 114 109° us 319 8 | February & August 118 — 
2 i g 

RAILWAYS ano TRAMWAYS. 
£680,000 | Stock 182 City and South London Railway Con. Ordy. .- .. — 58 55 53 55 2 7 8 | January and July .. 541 543 
8,119 10 6% Do. 6% Perpetual Preference _..— — sat ie tne 15} 153 15} 163 8 42 me i T T 
es, 171 Stock 4% Do. 47 Perpetual Debenture . 136 188 136 188 218 0 | May aud November "E 
1, £10 24% Liverpool 1 RAWRE casas du cu on we md a] la mi н E M tn 2 3 1 * oe 
, in 5% = 5 % ————— 1 4 17 8 - | Es 
126,000 | Stock 42 Do. DU Lune misc cas cm em en rmi | 112j 114% 112} 1144 8 9 10 | January and July а Бе: 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE. 


TE STIMON IAL. 


= WINDERMERE ELECTRICITY Wor KS, 


To the Secretary, 22nd Oc ‘tober, 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
DEAR SIR, Cu. 
In reply to your enquiry respecting the Universal Engine of м 
165 horse-power which you supplied to us in July last, we have pleasure A oF 
in informing you that the engine has now C a 
been in work since the 3rd August, and we ; IE mi 
have found a very considerable saving in coal. 
It runs quite silently, and, as it requires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 


(Signed ) R. H. FELL AND Sons, gs 
Limited. 7 
FREDERIC она К. 

Managing Director. 


THE BRUSH ELECTRICAL ENGINEERING co., ІР: 


49, QUEEN VICTORIA. STREET, LONDON, E. C. 


ur LAMP 


[i 


үа 


B.A. SCREW "ЧЕКЕ ЕЛАМА». 


WE ARE NOW BOOKING ORDERS FOR 


HALF-NUT GAUGES (( 


As Recommended by the British Association in their last Report. 
Мы are "THE ORIGINAL MAKERS" of me above THREAD in 
TAPS, DIES GAUGES 
LEHMANN Bros., eng TH. LEHMANN, 
38, Hampshire Street, Тоггіапо Avenue, #979979, N. W. 


— ——— w öuũ6ĩ— a — — — — 
— — · ewt MÀ 


If You Want 
A PLATING OR DEPOSITING PLANT 


CARL OPPERMANN, 
2, Wynyatt Street, Clerkenwell, E.C. 


LIGHTING AND PLATING DYNAMOS IN STOCK, 


liso all REQUISITES for PLATERS, including Anodes A Chemicals, 


SEND STAMP FOR PAMPHLET AND CATALOGUE. 


2 ĩ2x. —ͤ HIGH EFFICIENCY. LONG LIFE. 
Price 1d.) DAILY [Price 14. MODERATE PRICE. 


m ee sus ne |GARBONS FOR ARG LIGHTS. 


ALL THE OONTRAOTS OF THE DAY. 


Including :— . | AMBROIN, 


THE ELECTRICAL AND ENGINEERING 


REQUIREMENTS OF THE WORLD. THE NEW INSULATING MATERIAL. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers. 
Subscriptions :—3 months, 9s. 9d.; 6 months, 19s. 6d.; 12 months, 39s. SOLE AGENT: 


m m e na x | OSCAR SCHÖLZIG, чане LONDON, E. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle street, B.C. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
. CONNECTIONS. 


TEN 


unt TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. — 


By DIRECT TRIPLICATE CABLES, to mE Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE OABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 

. Republic, Uruguay, aiso to Peru, Chill, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, г) Australla, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate). 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguelia, Mossamedes, Conakry, Grand Bassam, and Gaboon. ` 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycheiles, Mauritius, 
and Manila. JJ 

Telegrams should be sent from the Company's Stations — 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREICN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
ö Brown Street. LIVERPOOL—E18, Echange, Buildings. 
GLASGOW—141, BUOHANAN STREET. 


COMPANY’S LEVANT "s 


MO „ 
ал" 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, e ide Ohio, 8 Rettimo, Canea, Sitia, 
Rhodes, пеш Corfu, . Zante, Patras, Corinth, Athens, Ce or NUN dante a os, Andros, Zea, and 
au the Greek Is 
The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
t Main Sections. 


ding Tel from Postal Stations СС 22 th rds bel alled gratuitous] 
I are bond bo taken to mart hen М LA ВНА ТЕЕ?” "орала ә 
Books of Fins and Тї forwarded post free on application at the Company's Chief Offices as above, or at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 


— — — „„ 


THE ELECTRICIAN, 


TELEPHONE No. 15,077. TELEGRAMS: “INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Eieotrioal Auotlonoora, Valuers, 


AND ARBITRATORSB. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E. C. 


ТЕЕ URBAN DISTRICT COUNCIL OF COLWYN 
BAY AND COLWYN. 


COMPETITION. | 


TO ELECTRICAL ENGINEERS, CONTRACTORS, AND OTHERS. 


The above Council invite PLANS, PARTICULARS, and ESTIMATES, &c., for a 
Scheme of Electric Lighting for their District, the powers for which they obtained 
last Session. ] 

The Schemes submitted must possess all £he latest improvementa for both public 
and private lighting, and each competitor must combine with his soheme the ad- 
visability or otherwise of erecting in conjunction therewith a Refuse Destructor ; 
and also to consider the advisability of making use of water-power from a mountain 
stream in the distric', of which the Council have riparian rights. 

To the author of the 8cbeme considered the best a premium of 230 will be paid, 
and in the event of the work being carried out such premium must be consider d as 
part payment of the engineer's commission. To the author of the Scheme con- 
sidered second best a premium of £20 will be paid. 

Further information will be received on personal application to Mr. Wm. Jones, 
A.M.LC.B., the Conncil's Surveyor. 

Tbe 8chemes must be sent in addressed to the undersigned not later than the 12th 
о JANUARY, 1897. | | 

e Council do not bind themselves to either adopt or carry out апу of the 


и ee | JAMES PORTER, Solicitor, 
Munjelpal Buildings, Clerk to the Council. 
Colwyn Bay, 8rd December. 1896. 


TECHNICAL CLASSES. 


KING's COLLEGE, LONDON. 


ENGINEERING, ARCHITRCTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE, 


SESSION 1896—1897. 


LENT TERM COMMENCES THURSDAY, JANUARY 21. 


The full Curriculum for the College Associateship in Mechanical, Civil, or Elec- 
trical Engineering, Archit. cture, Chemical Manufactures, and Metallu extends 
over a period of s e years. A shorter course of two years qualifies for the Certifi- 
cate of Enginee А 

The Siemens Electrical гароғавоту (founded by Lady Siemens) апа the Mechanical 

g Laboratory and Works оре, the Metallurgical Laboratory, and others 
are fitted with all the necessary appliances for the most advanced practical and 
work. 


PROFESSORS. 

MECHANICAL ENGINEERING, David S. Capper, M.A., M.I.M.E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 
ELECTRICAL ENGINEERING, J. Hopkinson, D. Sc., F. R S. 
NATURAL PHILOSOPHY, W. б. Adams, M. A., P. S0., F. R. S. 
ARCHITECTURE, Banister Fletcher. F. R. I. B. A. 

CHEMISTRY. J. M. Thomson F. R. &. E., F. C. S. 
MATHEMATICS, W. H. H. Hudson, M. A. 
METALLURGY, A. K. Huntington. 

GEOLOGY AND MINERALOGY, H. d. Seeley, F. R. S. 

Non - Matriculated Students, or those who, not wishing to attend the whole oe 
are desirous of studying any particular subject, may attend any of the classes hel 
on payment of the s ed fees. 

EVENING CLASSES 

are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 

Architecture and Building Construction, Drawing, M urgy, Wood Carving, 

Mathematica, Physics, and all Science subjects. 

For Prospectuses and all information apply to 


Ў THE SECRETARY. 
King’s College, Strand, W.C. * s | 


DECEMBER 25, 1896. 


КД STANLEY ыз 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
| | — PRICE LIST POST FREE. — | 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." : Telephone, 65188 


xix 
2 Gold Medals. 


5555995 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY 
(Limited). | 
NOTICE is Hereby Given that the COUPONS on this Сетрапу'в Second Issue of 
FIVE РЕБ CENT. DEBENTURES, due Stst inst., will be PAID on and after that 
date at PARR'S BANK, Limited, Bartholomew-lane, London, Е.С. 
Coupons must be left at the above Pak шоо clear days for examination. 
y order. 


RICHARD COLLETT, Secret wy. 
Winchester House, Qld Broad.street, 
London, E.C., 21st December, 1896. 


EXCHANGE, are inserted in “ Тив ELEOTRIOIAN ” ai the following low rates: 
Three Lines and Under — m — - lse64 
Per Line After... — 2 64, 

Nine Words to the Line. 


SITUATIONS VACANT AND WANTED, &c. 


eJ OINTER.—The CORPORATION of BRADFORD require 


the services of a JOINTER for street work, used to making all classes of joints 
on armoured and lead-covered cable, and the fixing of enclosed types of feeding and 
junction boxes. Only first-class men need apply. Wages £2.—All applications must 
be sent in to the BOROUGH ELECTRICAL ENGINEER, Town Hall, Bradford, not later 
than Wednesday, December 80th. E 


QUNDLE SCHOOL,—WANTED, for next term, a skilled 


workman as WORKSHOP INSTRUCTOR. One who can take charge of a 
steam engine and small dynamo plant essential. To a suitable man good wages will 
be pald.—Apply to the HEAD MASTER, Oundle School, Northamptonshire. 


JC uu / ĩ v 
(1002 ELECTRIC WIREMAN’S SERVICES required 


immediately for evening work, a good knowledge of all sorts of sweated joints 
essential.—Reply at once, with references and pay required per hour, to 2364, 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


THE RIVIERA ELECTRIC SUPPLY COMPANY has a 


VACANCY for a premium PUPIL. Experience in Central Station, Tramway, 
r and Contracting work. Small salary.— Address, BORDIGHERA, Riviera, 
y. ii 


IC Eri oie c nob Nd ту 
ACANCY for PREMIUM PUPIL in the works of a 


leading firm of manufacturers of electric light and power plant.—For terms 
apply to 9625, Electrician Office, Salisbury-court, Fleet-street, E.C. 


ANTED, MAN to take charge of small country electric 


light installation, consisting of ofl engine and accumulator; permanent 
place. 20s. per week, with house near engine -· room.— Apply in writing, giving past 
experience, to DYNAMO," Electrician Office, Salisbury-court, Fleet-street, E.C. 


WANTED, a thoroughly competent DRAUGHTSMAN ; 


one with experience in electrical work preferred. State age and experience.— 
Apply to B., Electrician Office, Salisbury-court, Fleet-street, E.C. 


. ССОНЭНЕИИИИИШЕН анон 
LECTRICAL ENGINEER.—Ex-superintendent two im- 


portant railways, 20 years’ general experience, will be glad to hear of opening, 
England or Colonies, temperate climate.—Apply ‘‘ A," Eleetrician Office, Salisbury- 
court, Fleet-street, ЁС. 


w. an I ———_————————————— 
WANTED to ARTICLE or APPRENTICE а well- : 


educated YOUTH to an Electrical E eer.—Send culars of business 
taught and terms to MR. TUCKER, 99, Bridge d-street, eford, 


LONDON, 


%% %%% 


OF THE 


TELEPHONIC 
APPARATUS 


HIGHEST CLASS ONLY. 


Liberal Discounts to the Trade. 


DATED TELEPHONE GONSTRUCTION 


~» MANUFACTURING COMPANY, Ltd. 


(Incorporated 1881.) 


Nos. 186-188, Shaftesbury Avenue, 


W. G. 
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WANTED, and FOR SALE. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Be« PORTABLE ELECTRIC 
ссе твн by Derby and Со., 44, Clerkenwell- road, London, R.C. N.B.— 


Platinum 20 E 
WANTED, LAMP TOPS, with Platinum, Scrap Platinum, S Рега | ү | А MPS | 
&c.—EDEY and Co., 256, Ferndale-road, Brixton, S.W. ? 


Асоев CHARGING.—C. Н. CATHCART 


and CO., having g Rinne cially adapted for this purpose, Char ge | Celis ied all 


dcr n (СА. зш» 
TSSONS BY CORRESPONDENCE in Electric Light UA Em. Г FIRE 
apply " ENGINEER,” $5, K. Dünsten Toad, Hammersmith, London, WP. Bou | 
FACTORIES, = we BRIGADES, 
202 h PE ufacturer of Ze N ' Ds 
- — 42 f ELECTRICAL AND PHYSICAL | x Vno wee | 
í A IA INSTRUMENTS, GAS WORKS, и: | Di 7 att ЁЁ TRAVELLERS, Д 
NO Bum, 44 HATTON GARDEN, LONDON. TR 16 
OATALOGUES FRER. &c, &о. Sc., &c. 


SPECIALISTS IN 


VENTILATING Ж eee! 


ey Үд; By Electrical or any other Motive Power. 


<l M) BLAGKMAN c T Lro. | 56, Red Lion Street, Clerkenwell, E.C. 


ds = ee 63, Fore Street, LONDON, E. C., & Branches. 


«THE ELECTRICIAN" 


mE ze DIRECTORY 


The Big Blue Book 272 

e i g ШІ е 00 Reyal 8vo. 

VERY COMPLETE SPECIALLY-WRITTEN INFORMATION REGARDING ELECTRICAL MATTERS, STATISTICS, 
TABLES IN EVERY DAY USE, FINANCIAL INFORMATION, &c., &c., &c. 


0000000 


SPECIAL NOTICE. 
The 1897 EDITION of this Yaluable Work is in active Preparation. 


This Edition will contain many New Features ef interest. m 
SUBSCRIPTION ORDERS (58., post free 58. Gek, Payable in advance) CAN NOW BE RECEIVED, | 


This Book has a bona fide World-wide Oirculation. Written Guarantee to this 
offoot will be furnished by tho Publisher if required. 


NEW NAMES = CORRECTIONS , ! NOW BE SENT IN. 


SUBSCRIPTION and ADVERTISEMENT ORDERS are now DUE. 
Full printed particulars forwarded post free in ENGLISH, FRENCH or GERMAN. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
„ THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 1, 2 chu 9, Salisbury Court, Fleet Street, London, F.C. 
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—— nA ESE, 


Board of Jeade Regulations, 


1886. 


CLAUSE 7.— Every Main shall be tested for Insulation after having 
been placed in position and before it is used for the purposes of supply, the 
testing pressure being at least 200 Volts." 


EVERSHED PORTABLE 
TESTING SET 


il 
ИНИНИ. 
| 


jij 
wj 


"| 
n А! | WI 


|| 


|| 


GIVES 100, ZOO or SOO VOLTS, 


AND WEIGHS LESS THAN 20LBS. 


SOLE MAKERS: 


EVERSHED & VIGNOLES, Ltd., 


Woodfield Works, Harrow Road, | 


Telegrams: ‘‘ DOROTHEA, LONDON," О | i 
Telephone No. 7064. L N D ON y W. 


с 
by 
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CONNOLLY BROTHERS, LIMITED, 


Blackley, MANCHE STE R. 


TELEPHONE No. 2361. TELEGRAPHIC ADDRESS: “CONNOLLYS BLACKLEY.” 


INSULATED WIRE & CABLE MANUFACTURERS. 


2^ аео ———— 5 


LARGE STOCKS ARE KEPT IN LONDON 


For IMMEDIATE DELIVERY by 


Messrs. FRANCIS & SPILSBURY, 
Mansion House Chambers, 20, Bucklersbury, E.C. 


TELEGRAPHIC ADDRESS: "AGENCIES LONDON.“ 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., vote, MANCHESTER. 


| Oromfton $ Co. р Se | Smvortant c —— 


on page viii. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and Woilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OP Engines of alt Sizes up i to 1 500 h. p. The “ECONOMICO” Boller is one of the best 
steam generators before the public not only 
Portable and Semi-Portable Engines. for Efficiency but for Eoonomy and Dura. 
Semi-Fixed Engines and Boilers. | bility. This Boiler contains particularly 
Horizontal Engines, | good features and high qualities, and is 
Vertical Engines and Boilers. BEING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. | CENTRAL ELECTRIC LIGHTING STATIONS, 
| MILLS and FACTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, '' Essex," Vertical, Loco- 
motive, Eoonomie,’’ 5 Water-Tube, 
Marine, and other Boilers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 
ALL RIVET HOLES DRILLED. 


elegraph Address:  PAXMAN,COLCHESTER. Paxman’s Patent “Economic” Steam Boiler. BOILERS MADE UP TO 200lb. WORKING PRESSURE. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


Ера Office: 78, QUEEN VICTORIA STREET, E. O. 


pressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Fixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 971. [vor Soon. | 


FRIDAY, DECEMBER 25, 1896. 


PRICE SIXPENCE.: 


CONTENTS OF THE OURRENT NUMBER 


The Measurement of Tempera- 
ture: An Application of the 
Measurement of Resistance. 
Ву G. M. Clark, B.A. Шив. 


The Niagara Buffalo Trans- 
mission. By Orrin E. Dunlap. 
Illustrated 

Electricity in Relation to the 
Chemical and Metallurgical 
Industries.—I By J. B. C. 


215 


269 | THE Davy-Farapay LABORA- 


RCI usa conte 
285 


Liquid Oxygen and Liquid 

Air. By Profs. J. A. Fleming, 

F. R. S., and James Dewar, 

|j]. ro 285 
The Ampere Standard of the 

Laboratoire Central D'Elec- 

tricite, Illustrated............ 
Electricity v. Compressed Air: 


Kershaw, F.LC. ............... 277 Actual Results in a Mine of 
The Cirla Closed ConduitSystem the Colorado Fuel and Iron 
Illustrated  ............... . . 278 Company ........................ 288 
Long-Scale Measuring Instru- Experimental Determination 
mente. Illustrated. 218 of the Temperature inside 
Insulation Breakdowns. By Vacuum Tubes. By R. W. 
Prof. E. Thomson 27S Wood. Illustrated ............ 289 
Breakdowns of Stationary Steam Correspondence ........... ...... 291 
Engines. By Michael Long- American Notes 292 
ridge. Continued ............ 280 | Trade Notes and Notices 293 
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NOTES. 


ЕМСЕ НЕННЕ 

In another column we print, nearly in full, the Paper read 
last week before the Royal Society by Profs. FLUG and 
Dewar, in which they described the method employed by them 
to determine the dielectric constant of liquid oxygen, and made 
public the result attained. These investigators find that for 
liquid oxygen К ~ 1:491, taking as unity the constant for 
gaseous oxygen at —182'C. This number is one of the 
smallest obtained for any solid or liquid dielectric. It is 
interesting to note that liquid oxygen obeys MAXw ELI. s law 
very closely. For liquid oxygen u= 1:0287 and К = 1:491 as 
just stated, their product being 1:495. Now, making use of 
the recent results of Profs. Liveine and Dewar, it is found 
that the refractive index for infinite wave-length is 1:2181, 
which squared gives us 1:4887. The addendum to the Paper, 
dated December 15, is very interesting. 


Ir we may judge by the letter from Prof. TROwWRR WGR, of 
Harvard, to be found in our Correspondence Columns this 
week, it is no longer a case of English Bards and Scotch 
Reviewers," but of American Authors and British Reviews.“ 
Quite recently we had it, on the authority of a leading firm of 
publishers in the States, that out there an ‘ unfavourable ” 
review becomes ipso facto an unfair review. To-day we 
are given a fuller insight into transatlantic supersensitive- 


ness in the matter of criticism. To an inhabitant of the 
United States all criticism is either unfair or unfounded; 
never by any chance honest or well-deserved. 
RS 

Pror. Твотвврок tells us that critics—American critics, 
we presume—‘‘ glance through the pages in a superficial 
manner for what they think should be there, and not finding 
such topics expressed to their mind, immediately condemn 
the treatise’’; the treatise in this particular instance being 
Prof. BEpELr's recent book on The Principles of the Trans- 
former." The fact is, and as much was said in our berated 
review, if Prof. DgpELL had called his work A Mathematical 
Treatise on the Properties of Harmonic Currents amd Electro- 
motive Forces,’’ the objections made to it would have heen, to 
quote Prof. Trowsripee’s headline, *Ill-Founded Criticism.” 
As it is, seeing that every practicable transformer, even the 
time-honoured **induetorium," has an iron constitution, our 
reviewer was perfectly justified in severely condemning a book 
full of ironless mathematics of the most brain-racking descrip- 
tion. If an author wrote a book ор “ Systematic Botany, 
would it not be rather misleading to call it “ Principles of 
Vegetarian Cookery, although, no doubt, both titles include 
vegetables? We greatly admire the chivalry with which 
Prof. TrowsripcE breaks a lance on behalf of a fellow- 
professor, and we can only regret that the cause he champions 
so bravely is not a better one. 


—— 


Mr. Ковевтвом'в letter in our correspondence columns this 
week, although highly interesting, will surprise no one whose 
reasoning powers have not been unhinged by X-ray disturb- 
ances. We fear, however, that people who seriously expected the 
blind to see will be hardly convinced by Mr. RoBERTSON's nega- 
tive experience. They will say, perhaps, that he was not quite 
suited for the experiment. Then, again, it will be argued that 
his mind did not afford the necessary co-operation, confessing, 
as he does, to having no desire to see these bones and 
skeletons." There, we think, he is wrong; for could he but 
8ee them through their fleshly covering, he would be more 
favoured in the matter of eyesight than any mortal ever yet 
has been. And if he could see even the shadows of such 
things, pictorially photographed or otherwise, he would have 
sight like the rest of us. 


Es d 


Tur process of argument, for it cannot be called reasoning, 
by which the public has been persuaded seems to be this :— 
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The X-rays do not affect the rods and cones of the normal 
eye, and are therefore invisible to ordinary eyesight; the 
blind cannot see objects visible to the normal eye, therefore 
they will be able to see X-rays. Or:—These invisible rays 
reveal the presence of objects to which ordinary eyesight 
is blind; ergo, the blind may be made to see them! The 
obvious answer is, that what is beyond the power of perfect 
vision is not likely to be within the power of the imperfect. 
Mr. Epison, whether he relies upon the alleged curative pro- 
perties of these rays, or whether he is misled by the fallacious 
argument to which we have referred, need be in no hurry 
to fonestad] European experimenters with X-rays by restoring 
sight to the sightless. He may expect to succeed in this 
when he has given warmth and life and animation to a 
wooden leg. Mr. Бовевтзом is to be complimented upon his 
philosophical scepticism as to any relief from that quarter. 


AUTHORITATIVE measurements in electricity have in recent 
years become a felt want in civilised countries. Standards 
for such measurements have been called for, and in the 
establishment of these the highest scientific attainments have 
been pressed into service. Furthermore, a demand has arisen 
for means and arrangements whereby these standards can 
become available for public purposes, either in regard to trade 
requirements, or in furtherance of investigation. The 
existence of this twofold problem has been recognised by this 
country and by Germany; and the solutions which have 
followed are embodied in our own Board of Trade Electrical 
Standards Laboratory and the Physikalisch-Technische Reich- 
sanstalt at Charlottenberg. Our friends across the Channel are 
now setting about their solution of the problem, and we 
publish on another page a notice of the standard for current 
measurement employed in the Laboratoire Central d'Elec- 
tricité. The article on which our notice is based has an 
introduction by M. Mascart, in which he characterises the 
position of this laboratory as ‘almost official". It may 


therefore be fairly taken as coming into line with the. 


British and German institutions, so far at least as public 


testing is concerned ; but it will, perhaps, be better to reserve 


comparative remarks until a fuller statement of the instru- 
mental equipment of the French laboratory is before us. 
Meantime one or two remarks regarding the Pellat ampere- 
standard may not be out of place. 

Tue Pellat apparatus is particularly susceptible to stray 
magnetic fields. This, of course, need not amount to a 
serious objection, provided the circumstances can be con- 
trolled, but such control is always irksome and sometimes 
impossible. Again, the accuracy of measurement depends 
upon the absolute constancy of the current, and of the 
value of the horizontal component of the earth’s field parallel 
to the Qxed coil. For the first of these requirements it is 
necessary to have an indicator in the circuit ; and the efficiency 
of the method in which this is a requirement depends upon 
the sensitiveness and constancy of the current indicator 
employed. As for the earth's field we all know what a “Will 
o' the wisp " that is ; and designers of electric measuring in- 
struments have, wherever possible, ruled it out of their calcu- 


lations. In the case before us variations in the measurements 
will arise both from changes in the strength of the field and 
from changes in its direction. When the vagaries of a sus- 
pended needle are remembered one does not feel inclined to 
trust the constancy of H even for two minutes ; far less for 
the relatively numerous minutes which are required for the 
full measurement of current by this apparatus. So far we 
have considered the instrument as a secondary standard only— 
having its constant determined by reference to a primary 
standard constructed on the same principle. Considered as 
an absolute standard, other criticisms, perhaps more serious 
still, might be made. 


A RECENT editorial article in the Electrical Engineer of 
New York makes reference to a passage in Prof. FLemie’s 
Cantor Lectures of last spring, relating to the abnormal 
stresses produced in the insulation of dynamos, transformers 
and cables, by too suddenly making and interrupting an alter- 
nating circuit. Our contemporary expressed the opimion that 
Prof. Fuguime’s warning should to a certain extent apply also 
to continuous currents. These remarks have called feria an 
article from Prof. Burmu THomson, an abstraet of which will be 
found in another column of our present issue. Prof. Тномвох 
points out that sudden interruptions of a circuit cannet always 
be avoided. He recommends, in addition to further improve- 
ments in the methods of insulation, the adaption of a spark gap 
protector similar to those extensively employed in Ameriea to 
protect circuits from lightning discharges. Insulation break- 
downs are not as infrequent in England as might he wished, 
and the employment of such a means to lessen the number of 
these accidents is well worthy the attention of our electrical 


engineers. 
— — 


Ir there is any truth in the rumour that the Tramways 
Committee of the Glasgow Town Council are seriously con- 
sidering the adoption of a system of oil-engine tramcars, it 
is a matter for considerable surprise; and were preference to 
be given to oil traction in place of electric traction, the sity 
could not be congratulated on its choice. Apart from the 
higher cost of oil power, as compared with the trolley system, 
the inflammable and highly explosive nature of the fuel used, 
and the insufferable discomfort of a ceaseless procession of cars 
belching forth volumes of stinking vapour into the streegs, are 
matters that weigh heavily against the adoption of oil-engime 
traction. According to the rumour to which we refer, an offer 
has been made to gratuitously equip all the tramways in 
Glasgow and to work them for seven years at a cost not ex- 
ceeding that of the present horse traction—a matter of some 
£100,000 per annum. That the Committee have decided to 
give all reasonable facilities to the patentees need not imply 
anything more, however, than that the Committee do not intend 
to adopt electric traction before giving a rival method a fair 
chance. Tramway engineers may rest assured that, at any 
rate for traction on rails, the oil engine scarcely merits the 
epithet of “ rival to the trolley system. 

ORNA 

SincE writing the above we learn that a definite scheme 
is, indeed, before the Glasgow Committee; but whether oil 
power or some other method of driving is to be adopted 
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is not yet announced. Indeed, there would appear io be 
some mystery about the motive power, as the motors аге 
of an entirely new form, the result of long and exhaustive 
experiment; neither fire nor water is used in connection with 
them, and so they run absolutely without steam, smoke, or 
offensive smell. Several months will elapse before the nature 
of the patents will be disclosed by the Patent Office, and 
Several foreign patents are still to be arranged for. The 
patentees, therefore, naturally wish to say as little as possible 
about their invention at the present moment.” Have we to 
do here with a Scotch variant of the Keeley motor? 


— — — — — 


"(Visible and Invisible Light. — Prof. Silvanus Thompson 
willzgive his Juvenile Lectures on this subject on Tuesday and 
Thursday next, at the Royal Institution, at 3 p.m. 

King’s College (London).— The Lent term of the session 
1896-97 of this College commences on Thursday, January 21st, 
and particulars will be found in our advertisement columns 
regarding both day and evening classes. 

The Liverpool Overhead Railway.—The southern extension 
-of the Liverpool Overhead Railway has now been completed; and 
on Monday the new portion, which is about three-quarters of a 
mile long, was opened to the public. The extension line is 
wholly underground. 

The Municipal Electrical Association.— This Association 
will hold a meeting at the Westminster Palace Hotel (London), 
on Thursday, January 28th, to consider the subject of fire-risks 
at electricity worke. Mr. Councillor Pearson, of Bristol, will 
read a Paper upon this subject. 

Prof. Orookes’ Researches.—At the annual meeting of the 
Académie des Sciences on Monday, M. Cornu, in an address on 
X-rays, dwelt on the “ brilliant experiments " of Prof. Crookes 
of 20 years ago, the lustre of which had been rekindled by 
the new researches of Lenard and Röntgen.“ 


Oable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, бз — 
Para —Marana m Oct. 8.1896 ... Dec. 22, 1896 
Maranham — Ceara .................. Dec. 2,1 iss — 
Suakin —Djedda ..... ............... Dec. 5,1896 .. — 


Dec. 7, 1895 — 
Society of Arts.— At the meetings of the Society of Arts 

after Christmas the following electrical Papers will be read. 

** The Prevention of Fires due to Leakage of Electricity,” by 


Mr. Fred. Bathurst; The Transmission of Power by Alter- 


nating Electric Currents,” by Mr. W. B. Esson; and “ Light 
Railways,” by Mr. Everard C. Calthrop. 

New Books.—We are informed that ‘Electric Tramways 
and Railways Popularly Explained,” by Mr. H. Scholey, 
assistant editor of the Zlectrical Review, will be ready this week. 
This work, which is well illustrated, gives in popular language 
an account of the progress of electric traction. The chief 
methods of employing electricity for traction purposes are 
explained, while the most noteworthy foreign and Continental 
systems are described. | | 

A New Hydrometer.—Mr. Alfred E. Dean, of Hatton 

"Garden, has sent us a very neat little hydrumeter. Being only 
an eighth of an inch thick it can float between the plates of any 
cell, and requires only a very small quantity of acid. Its 
shortness also renders the instrument less liable than the older 
pattern to be broken when drawing it out of cells. It is of 
English manufacture, and the only disadvantage it seems to 
{possess is that it is easily lost; for accumulator attendants 
have invariably forgotten in which cell the bydrometer has been 
left, whenever it is wanted. 

Chester.—On Thursday afternoon last week the streets of 
Chester were for the first time lighted by the electric light. 
The contract was let towards the end of last spring to Mesars. 
T. Parker and Co., of Wolverhampton. Within eight months 
public lighting by electricity has become an accomplished fact, 
and the number of private consumers has so far exceeded 
-expectations that two additional engine and dynamo sets have 
been ordered, in addition to the three sets already laid down. 
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Distribution is on the three-wire system at 420 volts, feeding 
consumers’ lamps at a pressure of 210 volts. Prof. Kennedy 
acted as consulting engineer. The mains were Jaid by the 
Callender Cable and Construction Company. 


The Gas Light and Coke Company.—tElectrical engineers 
are great statistic-mongers, and the following figures may not 
only interest them, but give them pause” whenever they are 
inclined to revel in large eleotrical totals. The Gas Light and 
Coke Company employs an army of over 10,000 men. It sup- 
plies a quarter of a million consumers. It has hired and sold 
114,000 gas stoves. Its gas-holders have .a capacity for 
115,000,000 cubic feet of gas. The heaviest day’s output yet 
made is stated to be 128,000,000 cubic feet, for which, in 
round numbers, 12,000 tons of coal had to be carbonised. 


| Notwithstanding the magnitude and difficult conditions of the 


service, the loss by leakage is said to be only a fraction more 
than 5 per cent. 


The American Society of Mechanical Engineers.—The 
discussions at this Society have assumed such abnormal pro- 
portions that a new code of rules relating to the reading of 
Papers has been issued. All Papers must be in type three 
weeks before the date of the meeting at which they are to be 
read, and copies of the Papers are sent to all members ‘who 
have signified their intention to attend the meeting by return- 
ing to the secretary a form sent out with the notice of the 
meeting. Papers are to be read in abstract only, not more 
than five minutes being allowed. Members who have given 
notice of their intention to speak, and have reduced their 
remarks to writing, are entitled to ten minutes of the time of 
the meeting. Extemporaneous discussion is limited to five 
minutes at a time, and authors may have the last five minutes 
to close the debate. 


Motor Oar Regulations for Scotland.— Lord Balfour, Secre 
tary for Scotland, has issued regulations, applicable to Scotland, 
under the Locomotives on Highways Act, 1896, with respect to 
the use of light locomotives on highways and their construction 
and the conditions under which they may be used. Article 4 
of the regulations states that a person driving or in charge of a 
light locomotive when used on the highway, “ shall not under 
any circumstances drive the light locomotive at a greater speed 
than ten miles an hour. If the weight unladen of the light 
locomotive is 14 tons and does not exceed 2 tons, he shall 
not drive the same at a greater speed than eight miles an hour, 
or if such weight exceeds 2 tons at a greater speed than five 
miles an hour. Provided that whatever may be the weight of 
the light locomotive, if it is used on any highway to draw any 
vehicle he shall not, under any circumstances, drive at a greater 
speed than six miles an hour. Provided also that this vegula- 
tion shall only h.ve effect during six months from the date 
hereof, and thereafter until the Secretary for Scotland other- 
wise directs.” 

Lord Kelvin.—At the annual meeting of the Académie des 
Sciences on Monday last one of the two Arago medals was 
awarded to Lord Kelvin. M. Cornu spoke in glowing terms of 
the recent celebration at Glasgow. Nothing,” he said, was 
more touching than the number and unanimity of the testi- 
monies offered from all parts of the world to this descendant of 
u family of Irish farmers, who, by his intellectual power, had 
gained universal renown, and had earned from the suffrages of 
his admirers the highest scientific dignities and from the 
Government of his country the highest social rank. Nothing 
was more consoling in the future than the spectacle of these 
honours rendered by delegates of all nations to great men 
of science like Lord Kelvin and Pasteur, who so worthily 
represented science in its loftiest and, at the same time, most 
beneficent aspect. Modern nations, though crushed by the 
yoke of material interest, and by the barbarous law of blood 
and iron, knew how on great occasions to raise their eyes 
towards the serene regions above animosities and covetousness 
and to honour in unison the great men whose labours increased 
the common patrimony of intelligence and their country’s 
prestige as well as the welfare of mankind.” 


Railway Signalling.—We have received a descriptive account 


of the Boult system of railway signalling. The principle of 
this system is to do away with the arrangement of semaphores 


— 
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and coloured lights on the road, and to substitute therefor a 
signalling apparatus on the engine itself. To effect the con- 
nection between this signalling apparatus and the road by an 
actual mechanical or electrical contact would result in too much 
wear, 80 the expedient has been adopted of using a magnet on 
the road which actuates a polarised mechanism on the engine. 
The magnet is boxed in, and is moved from the signal box. 
The mechanism on the engine consists of two needles moved 
by the magnets on the road, and acting as relays working two 
semaphores and a bell on a local circuit on the engine. To 
guard against all possibility of failure of a contact-maker to 
act, leading to a danger signal not being received, two inde- 
pendent contact-making needles are used, either of which is 
sufficient for working the apparatus. The connections to the 
two needles are made through a fault indicator, which imme- 
diately on the failure of either needle, and while the other 
needle is in no way interfered with, informs the engine driver 
that such failure has occurred. The chief advantage of this 
system of signalling direct to the engine appears to be that 
there is one system for day, night and fog, instead of three 
systems, as пож used. Atrial apparatus is now in regular work 
on the Manchester, Sheffield and Lincolnshire Railway, near 
Dinting. 

Boughton Fund.— We have much pleasure in giving publicity 
to the following circular letter :— 


Dear SIR: Mr. Frederick E. Boughton, who was for upwards of 20 years 
intimately connected with the Birkbeck Literary and Scientific Institution, 
died on October 24th after a few days’ illness, and it is with regret that I 
have to add that his widow and four children are left in great need of 
assistance. Mr. Boughtun some years ago had contracted heavy liabilities 
—in part on behalf of others—but by great efforts and many sacrifices on 
his part these have been very considerably reduced, and had he been 
spared a few years longer the measures he was taking would have dis- 
charged them completely ; but his sad and untimely death has cut short 
these efforts, and the provision he had made for his family by life insurance 
will be entirely absorbed in discharging the renaining obligations. Mr. 
Boughton was Demonstrator in Experimental Physics in this Institution 
for nearly 10 years, and since 1884 he has been the Head of the Physics 
Department. As a teacher he was endowed with exceptional gifte, and by 
his geniality and ever readiness to discuss the difficulties of his students, 
he greatly lightened their labours. To the students who have profited so 
largely by Mr. Boughton’s unsparing devotion to their interests, and to 
his friends and colleagues in the Institution, to the advancement of which 


his successful work has materially contributed, I venture to make a con- 


fident appeal on behalf of the widow and children who are so suddenly 
deprived of their support and left without any provision for the future. 
The following members of the Council and professors have already pro- 
mised contributions: The Principal, the Chairman of the Council, the 
Chairman of the Executive Committee, Messrs. F. Ravenscroft, J. Elliott, 
A. W. Mason, T. E. Gatehouse, G. Worrall, A. H. Garrould, W. Pett Ridge 
H. Baggs, F. Woodall, M. E. Swan, A. Antoine, J. Ogilvie, A. E. Fisher’ 
G. F. Harris, F. Gossling, R. S. Clay, and F. J. Cheshire. Any contribution’ 
will be gratefully received by, yours faithfully, H. WELLs Eames (Secre- 
tary of Executive Committee). 

Oomparison of Magnetic Instruments.—The work of com- 
paring the magnetio instruments in the different magnetic 
Observatories of the United Kingdom was carried out for the 
British Association Committee by Prof. Rücker and Mr, Wat- 
son, during the summer of 1895. Unfortunately, however, 
nothing could be done at Greenwich. The peculiar form of the 
declination needle in use there makes it impossible to place 
another instrument on the same site. A good deal of iron and 
a dynamo (carefully shielded by a triple iron case) have recently 
been introduced into the Observatory, and it is doubtful 
whether if another position were chosen in the Observatory 
grounds the differences measured might not include some due 
to the presence of these causes of magnetic disturbance. The 
authorities of tbe Observatory hope that it may be possible to 
arrange for the establishment of a new magnetic Observatory 
in the Park, and it is most desirable that when this is done the 
instruments in use at Greenwich and at Kew should be com- 
pared. The work of the Committee has therefore been limited 
to the comparison of the Kew standards with the instruments 
in use at Falmouth, Stonyhurst and Valentia. The Committee 
have learned with much regret that the magnetic observations 
at Valentia have now been discontinued. The extreme westerly 
position of that station makes it one of the most important in 
Europe for determining the relation between the rate of secular 
change and geographical position. It is much to be desired 
that funds may be forthcoming by means of which the work 
may be resumed and placed on a more permanent footing. 
The work of the Falmouth Observatory is also hampered by 


want of funds. Other buildings are now being erected near to 
it, and the purchase of a small plot of.land, to maintain the 
isolation which is desirable, is an urgent need. The vertical 
force-recording instrument has never worked properly, and 
appears to want expensive alterations. The observations made 
by the superintendent, Mr. E. Kitto, are of 4 very high order 
of excellence, and it is hoped by the Committee that the Royal 
Cornwall Polytechnic Society, by which the Observatory was 
founded, will be able to ensure the maintenance of the work 
under the best conditions. The instruments used in the com- 
parisons which have been carried out are magnetometer No. 70, 
by Messrs. Elliott Brothers, and dip circle No. 94, by Dover. 
They had been used in the recent magnetic survey of the 
United Kingdom. They were in the first place again com- 
pared with the Kew standards at Kew by Prof. Riicker. Some 
changes had been made in No. 70, во that the differences with 
Kew are not strictly comparable with those which have 
previously been published. In the case of the dip cirele 
the results were in satisfactory accord with earlier measure- 
ments. The method of comparison of the instruments was 
altered, so as to diminish the risk of error from variation in the 
zeros of the self-recording instruments. To this end alternate 
sets of Observations were made with the instruments to be 
compared at short intervals on the same day, so that the zero 
lines of the self-recording instruments, by which these observa- 
tions were reduced to the same time, could not have appreciably 
altered. After the instruments had been compared with those 
used in the other observatories they were brought back to Kew, 
and а similar set of comparisons to that above described were 
made, chiefly by Mr. Watson. The results of the two seta of 
experiments are entered in tables given in the report of the 
Committee. Asit was desirable to show that the Kew standard 
instruments gave normal results when used by Prof. Rucker 
and Mr. Watson, observations were made with them by the 
Observatory officials on days near those on which the compari- 
sons were carried out, and the readings for the zero lines of the 
self-registering instruments were determined so as to serve as 
& check on the corresponding values obtained when the survey 
instruments were compared with the standards. 


Contemporary Electrical Science.—In the December number 
of the Journal de Physique, H. Pellat continues his studies in 
anti-coulomb electrostatics. They serve the useful purpose of 
liberating French physicists from the cast-iron traditions of the 
methods of Ampére and Coulomb, and illuminating their minds 
with Maxwellian light. The special problem dealt with in this 
number is the force experienced by an unelectrified dielectric 
when placed in an electric field. The same problem was 
attacked before by Boltzmann, who measured the attraction 
between & conducting and a dielectric sphere, and by Quincke, 
who measured the varying pressure of an air bubble between 
the plates of a liquid condenser. M. Pellat suspended an 
ebonite plate by one arm of a balance between the condenser 
plates.. The results led him to an interesting “Theorem con- 
cerning the deformations of a condenser,” which runs as 
follows :—For any infinitesimal deformation the work of the 
electric forces and the variation of the capacity remains 
the same, whether the armatures are insulated or not. 
C. Duperray has tested Villari’s assertion that the Faraday 
effect in flint glass may be spoiled by rotating it rapidly about 
an axis perpendicular to the lines of force, the glass being 
unable to acquire its rotatory polarising power in a short time, 
Villari found the optical rotation to vanish at 200 revolutions 
per second. Duperray first rotated a cylinder of glass without 
a magnetic field, and found that a beam of plane polarised 
light transmitted along a diameter was converted into ellipti- 
cally polarised light, except when its plane of polarisation was 
parallel or perpendicular to the axis of rotation. It behaved, 
in fact, like a uniaxal crystal. This effort isdue to the strains 
induced in the glass by the centrifugal stress of rotation, and 
by vibration on the bearings. To avoid this source of error, 
Duperray employed a feeble field and a slight optical rotation, 
so arranged that the plane of polarisation was approximately 
in one of the neutral positions. He then found that the 
optical rotation was not affected by the revolution of the 
cylinder. Hence the supposed lag of optical properties does 
not ехівё. —[Е. E. F.] 
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THE MEASUREMENT OF TEMPERATURE: AN APPLI- 
CATION OF THE MEASUREMENT OF RESISTANCE. 


BY G. M. CLARK, B.A. 
(Continued from page 243.) 


Limits of Accuracy. 

There are two important propositions with regard to the 
order of accuracy to be observed in resistance measurements. 

1. If the function to be determined contains as a factor the 
difference of two resistances, then the order of accuracy in the 
final result will be, not that with which we can measure a single 
resistance, but that with which we can measure their difference. 

2. If the function contains the ratio of two resistances as a 
factor, then the order of accuracy in the final result is governed 
by the order to which we can compare the two in any con- 
venient scale. | 

Both these propositions refer to Callendar's method of 
reduction. For in the definition of platinum temperature, 
pt=100 (R- R) / (RI - Ro), both the numerator and denomi- 
nator contain the difference of two resistances, and the platinum 
temperature is one hundred times the ratio of these two 
differences. Hence, to take the second proposition first, we 
see that it is not necessary to measure our resistance in 
absolute ohms, but only in some convenient relative scale. 
For if the scale we adopted was such that 1 unit =z ohms, 
then all our resistances could be reduced to ohms by multiply- 
ing throughout by x; but as this would have to be done both 
in the numerator and denominator it would leave the ratio 
unchanged. Thus for the present purpose it is unnecessary 
to know the value of х. Weare therefore not limited by the 
order of accuracy to which the ohm has been determined, but 
. by the order to which we can measure up the necessary stan- 
dard coils, or their equivalents, in terms of one of them. This 
accuracy will be of a higher order than our final determination 
of temperature. For, as we have just stated, we have to take the 
difference of two resistances in order to give a temperature. An 
example will make this clearer. Thus, the coefficient of increase 
of resistance with temperature of platinum is approximately 
0-38 per cent. per 1°C., or a wire whose resistance К, at 0°C. 
is 1:00, will have a resistance R, at 100°C. of 1:88. Suppose 
now that we can measure our resistances to an order of accu- 
racy of 1 per cent. We will then be uncertain as to whether 

is 0:99 or 1:01, and whether В, is 1-87 or 1:89. Then, in 

ing the difference of these two R,—R,, we remain with an 
uncertainty lying between 0°36 and 0:40. This is a very differ- 
ent order of accuracy to the 1 per cent. in the resistance 
measurements, for it amounts to 2 in 88 from the mean, or 
5 percent. Suppose, now, we found the resistance R of this 
wire to be 2-00 (with the same accuracy as before, f. e, between 
1:98 and 2:02), and we wished to find the corresponding 
platinum temperature. We have R—R, lies between 0-97 
and 1:08 and R,—R, lies between 0:86 and 0-40, or pt lies 
100 x 1:08 100 x 0°97 

0°40 

and 242 degrees, or the value of the temperature deduced has 
only been determined to about 10 per cent. 

This gives the extreme limits. We thus see that the 
deduced temperature can only be measured (other things 
assumed perfect) to about one-tenth of the order of accuracy 
with which it is possible to compare resistances. This then 
gives the final statement of the order of accuracy required. 
If, for example, we require to measure to 1° at 1,000°C., our 
resistance coils must have been measured in terms of each 
other to 1 in 10,000. If we require 0:001°C. or 1 in 10,000 
in pt, the resistance coils must be compared to 1 in 100,000. 

Some care, however, is needed about this point. If we had 
to determine a temperature of 0-001?C. at 100°C. and applied 
the above statement as it stood, we would have to standardise 
our resistance to 1 in 1,000,000. An example of this nature 
might occur in determining the rate of change in the boiling 
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point of water with change of pressure (2) in the neighbour- 
р 


hood of the standard atmospheric pressure. It must be 
remembered that the temperature we have determined and 
the order of accuracy we have discussed have been the elevation 


above an arbitrary zero OC. If we were to temporarily shift. 
our zero to 100°C., then we would be requiring, so far as the 
order of accuracy was concerned, an accuracy of 0:001°С. at 
0°C., or our resistances would have to be standardised to 
1 in 10,000, equivalent, in elevation above 0°C., to 091C. 


That is to say, we could determine (2) (assuming р to be 


dp 
measured to the same accuracy) in the neighbourhood of 
100°C. to lin 1,000, with our resistances standardised to 1 
in 10,000, and we could state the temperature at which 


dt had a particular value to one-tenth of a degree. This is 


all that is necessary. The value of such a function changes 
slowly with the temperature; so that it is immaterial whether 
we state that a particular value of the function occurs at 
100°C. or at 100°1°C. 

We have so far, in dealing with the order of accuracy attain- 
able, treated platinum temperature as if it were the same thing 
as temperature on the gas-thermometer scale. We must 
now examine.the method of reducing platinum temperature 
to the gas scale by the second of Callendar's formule, viz., 


„% t1 Б. 
100 100 


The method of determining & to which the reference has 
already been given, is to determine the value of pt at some 
other known temperature, t, other than 0°C. and 100°C. Then 
substituting in the above equation, we have the numerical 
values of each of the quantities except 5, hence we have a 
simple equation to determine 6. 

For example, a certain platinum thermometer when im- 
mersed in sulphur vapour boiling under atmospheric pressure 
(not standard) had a platinum temperature, deduced from the 
resistance measurements, of 420:66. The boiling point of 
sulphur at the same pressure is 448:78°C. Hence 

d = 448-78 — 420-66 = 8{(4-478)? — 4-473}, 
28-07 

4:478 x 8:478 dius 
The boiling point of sulphur has been chosen as a suitable 
temperature from which to deduce ô, as it is the best deter- 
mined temperature about this elevation.* The value given by 
Callendar and Griffiths, 444-58°C. (with the rate of change of 
0-082°C. per milimetre change in barometric pressure, given by 
Regnault), even if not the true boiling point of sulphur, will be 
that obtained by experimenters using similar apparatus to 
theirs. Thus results based on this point are expressed in a 
recoverable scale. That this value, 444-58?C., is nearer to the 
truth than Regnault’s value, 448:84°С., is shown by the follow- 
ing evidence. 

1. There are several well-determined temperatures below the 
boiling point of sulphur, such as the melting points of lead and 
tin and the boiling points ofaniline, benzophenone, naphthalene, 
and mercury. If the ô of a platinum thermometer is deter- 
mined by means of these points, and thence through the 
platinum temperature of sulphur vapour, the gas-scale tem- 
perature is determined, it will be invariably found to be below 
Regnault’s boiling point of sulphur. Hence either the ё 
formula or this boiling point of sulphur must be incorrect. 
Now, Callendar’s experimental demonstration of his formula 
extended above this range on to about 650°C., and the difference 
found as above from Regnault’s value is greater than Callen- 
dar’s probable experimental error. It would appear from this 
that Regnault’s determination is not in harmony with lower 
fixed temperatures. Again, the actual temperature quoted 
as Regnault's is not a directly experimental result, but one 
obtained by intrapolation from experiments conducted below 
and considerably above atmospheric pressure. Further, Reg- 
nault had considerable difficulties with his sulphur apparatus. 

2. A certain alloy wiret appeared to have its curve of 
relationship between resistance and temperature a straight 


or 


* Anyone who refers for the first time to a table (such as Carnelly’s) of 
* determined temperatures,” where the results of different experimenters are 
given, will be surprised at the great divergencies which exist. Most text 
books or tables of constante usually quote only one result,and so give no hint 
as to the limits between which one can assume that the constant is known. 
+ See Griffiths, Phil. Trans., A., 1895: The Mechanical Equivalentof Heat. 
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Range or | Description of range or es › Remarks and comparison with the work of 
: ч Reference to original Paper. XE i 
8 P 
point. | point. other observers. 
— . ͤ — — — — — — —— — ДЫН * 
irl j j- ) 7 ( | . .1 
974°C A ban! | S and Ok. TW Mag. 1892. | Thermometers standardised by means of the boiling 
= > Еа N, aa ATTS TTT exten sen + “On the Determination of Low Tempe- } Weng it utes hen R=0. ¢=274°C 
| | L ratures by Platinum Thermometers.” иа buc dud is ада pae Ба Ы: 
0*C. Freezing point of water ......... . Point used in standardisation of thermometers. 
ten , 7 Comparison with French standards show that the 
i T hs. Phil. Trans., A. e 6 Y: 
15°С. — 25°С. | About 60° to 80?F. ............... | i he Median = „„ |1 length of 1 C. is the same on both standards to less 
| гё: T | 3 than 0°001°C., and the elevation agrees to 0°005°C. 
x Е У. d IL í 8. Е " -4 
50°С [ M aad gamas E: meg Án asi) Kew standard reads about 0°1°C. lower than Callendar 
Uis uro eee. " . n the Boiling Point of ; 1 Griffiths’ air t] : 
| al Sulphur.” Р ) | and Griffiths’ air thermometer. 
| Temperature scales from the air thermometer and 6 
ec — 100° | TS method of reduction agree to O 006 C. over this range. 
РЕК Doo а а Mone Ditto. The limit corresponds to the limit of accuracy of read- 
| f Boiling point of water under ing the barometer used with the air-thermometer. 
100°C. 1 1 pressure | WA Point, used in standardisation of thermometers. 
of kr ; $1 2 , Other observers by other methods: Ramsay, 184:4?C. ; 
"l^ | 2 Y ) + 3 | ` 9 
184`1°С, | Boiling point of апіШпе............ PRA THAR, Aa TOIT, ed | { Thorpe, 183°7°C. 
217:9°С. Boiling point of naphthalene ... Ditto. Other observers by other methods: Crafts, 218°1°C, 
^n Е? ; СОР : Other observers by other methods: Ramsay, 222°9°C. ; 
223˙0 C. soiling point of methylsalicylate Ditto. | Cahours, 222:0°C, 
й. | es and Neville. Trans. Chem.) | 
251"7"C. | Freezing point of tin Soc / our., 1895. Determination of |. Other observers by other methods: Reimsdyk, 
251'9*C. Ang 1 o ares tee High Temperatures by Platinum Re- 228:5C.; Person, 232°7°C. 
sistance Pyrometers.“ | 
aoe z TT 0 bservers by methods: Reimsdyk 5°С.; 
269˙2 C. Freezing point of bismuth ...... FR, M. Au 0 \ егор 270-55 y dne tratada: MINOS 
505°8°C, | Boiling point of benzophenome Ditto. | Other observers by other methods: Crafts, 306°1°C. 
320°7°C | Freesiag point oficadmium Ditto { Other observers by other methods: Reimsdyk, 520°0°C. ; 
| Sa rpm mem vri epe | Person, 320°7C. 
! ore a bv А E athods: ara, 4008. 
3277 C. | Freezing point of lead ............ Ditto. Ripe, 2840 by dapes: : Person, .; 
«Qo E stia E че Other observers by other methods: Regnault, 557:5°С.; 
556°8°C, | Boiling point of mercury ......... Ditto. \ Ramsay, 558:2°С. 
| Other observers by other methods: Reimdsyk,420°0°C. ; 
4176°C | Ditt | Person, 453°3°C. ; Meyes and Riddle, 419°0°C. 
4186 C. Preestüir Sint. of athe Uebe and N i "m i, ae j Griffith’s samples of zinc may have been alloyed with 
419-4 С. | me I OT: erem | p» roc 1895 een HON PPP iron, which would depress the freezing point. Other 
4 evi : || observers range from 442°C. Daniell to 450°C. 
L Boussingault. 
Ете а b j Point used for standardisation of platinum-thermo- 
444*53?C. Boiling point of sulphur ......... Phat. Trans, ., 191 . 4 raters. ОД beer Regnault. MARSAC 
JE S» v ; * s € $ Ae 
Р 0800 n L Y j А 
629:5?C. Freezing point of antimony ...... { SRM pe Neville. Prans. Chem. Soc. | The usually accepted number is 440°C. 
с Ж? : ; " А Р " i |f This v: is probak ow for е mt sium. 
632°6°C. Freezing point of magnesium ... Ditto \ она а xk ref реа a 
|f Callendar. Phil, Trans. A., 1887, “ Prac- | Callendar's original comparison of his air-and-platinum 
OPC -650°C, | e \ tical Measurement of Temperature.“ thermometers. 
орч . . А E Heycock (evi , Soc i - А е 
654-5?C. Freezing point of aluminium ... у Лс Neville. Trans, Chem. Soc. | Other observers: Violle, 625°C. (1879). 
960:7°C. Freezing point of silver | Ditto. ae NOH Ee SR ED Udo WO, 
1061°7°C, Freezing point of gold ............ Ditto. { er dds : Violle, 1035°C. ; Holborn and Wien, 
1080°5°С. Freezing point of copper ......... Ditto. { ee : Violle, 1908 C.; Holborn and Wien, 


aline at temperatures below the boiling point of sulphur. 
Assuming this state of affairs to continue, this alloy thermo- 
meter made the boiling point of sulphur 444°6°C. This value 
for the boiling point was found previous to the direct deter- 
-mination of Callendar and Griffiths with the air thermometer, 
.and is in very striking agreement with their final value, 
:444:58°0. 

9. Assuming the validity of the § formula and the boiling 
point of sulphur, Heycock and Neville have determined the 
melting point of copper to be 1080°5°C. With a platinum- 

. rhodium thermo-electric couple standardised directly with a 
porcelain air thermometer, Holborn and Wien found the 
melting point of copper to be 1082°C. The difference between 
the two values is 1-8'C. Still assume the 8 formula, but take 
Regnault's value of the boiling point of sulphur, 448-34°C.; 
then, since the platinum temperature of boiling sulphur, 
with one of Heycock and Neville's thermometers, was 421-29, 
9 would be raised from 1:517 to 1:729. Now, with the same 
thermometer, the platinum temperature of melting copper 
was 921-4. Hence, using the two values of $, we find that 
d-—t-— pt is raised from 159-8 to 181-6, or ¢ is raised from 
1080·7 C. to 1108°C., a difference of 21°C. from the value of 
Holborn and Wien. We thus see that the two assumptions 

of the 6 formula and of the boiling point of sulphur lead to a 
remarkable agreement between work carried out on this basis 
and work based directly on the porcelain air thermometer.* 


* Holborn and Wien have criticised the use of platinum as a suitable 
material for the construction of high-temperature thermometers on account 


At the freezing point of silver and gold the two sets of 
observations are not in such complete agreement. Holborn 
and Wien give for these two points 958°C. and 1,072°C. 
respectively, whilst Heycock and Neville give 960°7°C. and 
1,061:77C. The differences are here 7:8*C. and 10:8?C. The 
results of both pairs of observers cannot be self-consistent. 
Further evidence is therefore required.t 

The above table gives the references to some of the litera- 
ture on this subject, arranged according to temperature : 


of the changes which (they say) it undergoes. They, however, only 
examined two specimens of platinum wire, and appear to have neglected 
all the precautions which are necessary to be observed in the construction 
of a platinum thermometer. This part of their Paper (Ann. Phys. Chem.) 
has been fully dealt with by Griffiths’ “ Nature,” February 27, 1896. 

t In the Proceedings of the American Academy, Vol. XXIII. (1895. 
1896), is published a Paper by S. W. Holman, R. Lawrence, and L. Barr. 
These authors have assumed, for the purposes of standardisation, the melt- 
ing point of gold to be 1,072°C. The following table gives their results, 
and also Heycock and Neville’s at the same points. The differences 
between them are given in the last column of the table. These differences 
are so nearly proportional to the temperature (approximately 0°1°C. per 
10°C.) that it is at once seen that had these authors assumed the melting 
point of gold to be 1,061°7°C., their other results would have been in close 
agreement with those of Heycock and Neville :— 


| Assuming guld Heycock and | 


Metal. 21,070. Teile. Difference. 
Aluminium ...... | 660 | 654:5 5:5 
Silver | 970 9607 9:5 

| Gold ............... | 1,072 1,0617 10:5 
Copper | 1,095 1,0805 | 14:5 
Platinum ......... | 1,760 А | - 
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These twelve freezing points and seven boiling points, | an irregularity of this type existed, the probabilities are in 
together with the absolute zero point, give in all twenty | favour of its having been found against its escape. Again, 
fixed points on a range of 1,850deg. If there is any depar- | there may be a steady rate of departure from the parabolic curve. 
tare from the parabolic curve of relationship, it may be one of A comparison of the work of other observers will show that the 
temporary irregularity on an unexamined range, such as | departure must be a quantity of a smaller order than the 
between silver and aluminium. It is scarcely conceivable that | disagreement which exists already between other observers. 
this can beso. There are so many points determined that, had (To be continued.) 


THE NIAGARA-BUFFALO TRANSMISSION. 


BY ORRIN E. DUNLAP. 
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Fig. 1.—The Transformers in the Niagara Station. 


Ета. 2.— Niagara-Buffalo Pole Line crossing tbe Erie Canal at Tonawanda. 


As your readers will already have learnt, a great event in The Niagara Falls Power Company’s contract with the 
the history of the power development at Niagara Falls occurred | Buffalo Street Railway Company calls for the delivery of 
at 12:1 o'clock on the morning of Monday, November 16th, | 1,000 н.р. at $36 per horse-power per annum. This power 
when Mr. William B. Rankine, secretary of the Power Com- will be taken from the copper bus bars into which the big 
pany, threw the switch that sent a portion of the power from | generators throw their product in the power house. 
one of the huge generators into the transformer house adjoin- In connection with this plant, it may be stated that the 
ing the power station, where it was passed through trans- | General Electric Company entered into three separate con- 
formers and released for transmission to Buffalo. tracts, and therefore three separate companies are interested 
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in the apparatus laid down. The first contract was made with 
the Cataract Construction Company. This contract was for 
three air-blast transformers, blower motor, switchboards, &c. 
Each of these transformers (see Fig. 1) are of 1,250 н.р. capa- 
city, and any two of them can be used to transform 2,500 н.р. 
delivered to them in two-phase currents at 2,200 volts, to three- 
phase currents at either 11,000 or 22,000 volts. In these trans- 
formers the coil connections are so arranged that the change 
in the voltage from 11,000 to 22,000 can be easily effected. 
Lightning arresters (see Fig. 8) have been placed in a small 
building on the south side of the transformer house at the 
point where the cables leave the building. The third trans- 
former furnished under this contract is held in reserve. The 
transformers are unassuming machines. The two now in 
place stand at the eastern end of the transformer room, and 
are supported on an iron framework, their bases being Sft. 
below the floor of the transformer house. The space below 
them is practically an air-tight enclosure, through which all 
connections to the transformers are made. In the pit below 


Fic. 5.— Lightning Arresters in the Niagara Station. 


the transformers there is ample room for walking about, all 
conductors and connections being supported on large porcelain 
insulators and iron brackets. The connections to the trans- 
formers are made so that they can be detached without much 
trouble ; and at any time, when it is found advisable to substi- 
tute the extra transformer for one of those now in service, 
these connections will be opened and the transformers changed 
with the aid of a crane. In the south-east corner of the 
transformer room stands a large centrifugal blower (see Fig. 4), 
which is driven by a 5 u.p. electric motor, which stands close 
beside it. This blower delivers air to the enclosure below the 
transformers, from which point the air passes upward through 
spaces provided between the coils, and also by a separate 
space provided between the laminations of the iron. The 
amount of air delivered in each of these places is controllable 
by valves, so that the temperature can be suitably adjusted 
with the minimum load on the blower motor. The arrange- 
ment of coils in these transformers is such that very strong 
insulation will have to be punctured before connection can be 
made between the different coils, or between the coils and the 


iron. At the same time the air spaces are so placed that the 
air is brought intimately in contact with each coil, and gives 
an excellent cooling effect. This method of cooling makes 
necessary the occupation of a good deal of space in insulation 
and air. which has a tendency to increase the size of each 
transformer. 

The second contract the General Electric Company entered 
into in connection with the Niagara-Buffalo transmission was 
with the Cataract Power and Conduit Company, of Buffalo. 
This Company will be the distributing agents of Niagara power 
in the city of Buffalo. This contract with the General Electric 
Company called for four 860 н.р. transformers, to be used in 
reducing the current from the line to a voltage suitable for 
connection to 500-volt rotary converters. These transformers. 
are erected in a special building connected with the Buffalo. 
Street Railway Company's power house. Their general con- 
struction and the method of cooling employed is very similar 
to that used with the large transformers at the Niagara Falls 
end of the line just described. 

It was with the Buffalo Street Railway Company that the 
third contract was made, and for them the General Electric 
Company furnished and erected two 500 n.». rotary converters, 
with switchboards and instruments, &c. These rotaries will be 
operated to supply current to the lines of the Buffalo Street Rail- 
way Company, in parallel with the generators now in their 
power house ; they have six poles, and run at 500 revolutions, 


Fic. 4.—The Blower used with the Niagara Transformers. 


They can be started either from the alternating current or by 
direct current from the lines to which they are attached. 

At present, three styles of insulators are used on the line. 
The most noticeable of these is the Niagara type, made by 


‘the Imperial Porcelain Works, of Trenton, N.J. The first 


power sent to Buffalo was at a voltage of 11,000; and now 
that the line is in successful operation it is probable that the 
news will soon come that Buffalo is prepared to use more 
power. The Buffalo franchise calls for the delivery of 
10,000 n.». there by June 1st next, should there be a demand 
for it; and also that the power Company shall be prepared to: 
supply 10,000 additional horse-power within each successive 
year thereafter for four years, as far as the demand may 
require the same. This would be a total of 40,000 H. p., or 
the total product of eight generators. 

In Fig. 2 a view is given of the pole-line as it crosses the 
Erie Canal at Tonawanda. 
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Herod's Water Nozzle.—The following story is told by the 
Engineer: In an infringement of patent case recently heard 
in the Courts at Trenton, New Jersey, U.S.A., in which the 
complainant company are makers of a water nozzle, the defen- 
dant answers that the essential and substantial features on 
which the patents are based were known, among others, to 
„One Herod, now deceased, but formerly of Alexandria, Egypt, 
living at said Alexandria and elsewhere, 1,000 B.c.” 


ELECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES.—I. 


BY JOHN B. C. KERSHAW, F.I.C. 


In the Presidential Address delivered by Mr. Ludwig Mond 
to the members of the Chemical Section of the British Asso- 
ciation in Liverpool, in September last, are to be found some 
remarks upon the relation of electrolytic methods to the 
chemical industry of the future. Mr. Mond does not believe 
that any great revolution in our methods of chemical manu- 
facture is at hand, or that the use of electricity to effect 
chemical change will extend until it has embraced all branches 
of the industry. His exact words were as follows: I do 
not believe that industrial chemistry will in future be diverted 
from this Section, and have to wander to Section A, under the 
segis of applied electricity. I do not believe that the easiest 
way of effecting chemical changes will ultimately be found in 
transforming heat and chemical affinity into electricity, tearing 
up chemical compounds by this powerful medium, and then 
recombining their constituents in such forms as we may 
require Шеш.” 

In view of this opinion by so eminent an authority on 
applied chemistry, it will be interesting to see how far elec- 
tricity has, up to the present, been adopted as the separating 
force in chemical or metallurgical operations; and, with 
nothing but industrial facts before one, to then attempt some 
forecast as to the possible developments of the future. I. 
this and the following articles it is proposed to notice the elec- 
tro-chemical and electro-metallurgical processes now at work 
on an industrial scale, so far as information relating to them 
is obtainable; but no claim is made for absolute accuracy, 
owing to the great difficulty of obtaining reliable data for 
many of the more recent developments. The articles will, 
however, it is hoped, in spite of the minor inaccuracies, which 
are sure to occur, fulfil their purpose of providing a general 
review of the position of the electro-chemical and electro- 
metallurgical industries at the end of the year 1896. 

It will be useful to turn attention first of all to the ques- 
tion of power supply. It is already well known that some of 
the most successful of these electro-chemical and electro- 
metallurgical plants are using water power ; and the question 
of the relative costs of steam and water power is one fraught 
with gravest import to our own country. The largest and 
best-known installations worked by water power are at Niagara 
and Neuhausen; but there are many others now in operation, 
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operations is being drawn from sources that ten years ago were 
quite neglected ; but i& must not be too quickly inferred that 
the new processes are all worked by water power, or that the 
development of electro-chemistry and electro-metallurgy in the 
future is necessarily restricted to the countries possessing great 
natural advantages in this respect. There are, in addition to 
the above undertakings, some 41 others using steam power, 
and a further number (four or five), which are not yet at 
work, but which will shortly be using steam, and not water, 
as their source of power. It is, however, quite possible that 
the aggregate horse power consumed by these 41 does not 
much exceed the 32,000 н.р. used by the 21 works named in 
the Table; for it is precisely these processes in which the energy 
consumption is greatest for & given output that have been 
grouped at Niagara, Neuhausen, and smaller centres of water 
power. 

Mr. James Swinburne, in his recent Cantor Lectures (see 
The Electrician, Vol. XXXVII., p. 668, September 18, 1896), 
has pointed out that water power may not even now be always 
the more economical, and is still less likely to be so in the 
near future, when the more favourably situated Falls have been 
sold, and only the remoter ones remain for industrial exploi- 
tation. In many chemical and metallurgical operations the 
subsidiary items of cost, such as freight and wages, more than 
counterbalance the items of power ; and for these, nearness to 
the sources of supply of raw materials, and to the market or 
Shipping port for the manufactured products, is of greater 
importance than a cheap power supply. There is also 
another aspect of the question of the superior economy 
of water power over steam power. Prof. Lungé, in Vol. 
III. of his work on “ Sulphuric Acid and Alkali, 
states that in Switzerland water power is estimated to 
cost ;,d., and in the United States jd. per E. H. 2. hour of 
785 watts. He, however, omits to state that this latter is the 
charge to the smaller consumers at Niagara Falls, and that 
to those taking 5,000 н.р. or over, the charge is only ;4d. per 
E. H.P. hour. Now, compared with these figures, the usual 
estimate of 1d. per kilowatt hour (which represents ;4,d. per 
E. H. P. hour), found in English technical articles on electrolytic 
processes, is excessively high, and seems to indicate that the 
competition of steam with water power is hopeless. 

But with cheap fuel, continuous working, and modern triple- 
expansion engines of the best type, the cost per E. H. p. hour 
would be much below this estimate, and, as the following calcu- 
lation shows, would probably amount to Id. per k. f. p. hour. 
Capital Outlay on 1,000 I.H.P. Engine, Boilers and Dynamo, 


and in the Table below all the available information respect- £9,500. 
ing these installations has been presented in, a condensed oe 1łlb. per LHP. at 78. per ton ............ diio 
form. à А : : ; Maintenance ........... гуын . 500 
The information contained in this Table proves that ап Interest and depreciation at 10 per cent 950 
immense amount of energy for chemical or metallurgical ! 5 
Locality Total H. P. | Details of Manufactures carried on. 
Country. of . - F E E 
Falls. 8 In use. Name of Company. | H.P Products Process. 
Electro-Gas Company of U. S. A.. .. 1, 000 Calc. carbide ............... Wilson. 
4.900 American Carborundum Company ......... 1,000 | Carborundum.. ........... | Acheson. 
Niagara ...[120,000 ` 12.300) | Chemical Construction Company ......... 500 Pot. chlorate .............. Blumenberg. 
U. S. America! | ; Niagara Electro-Chemical Company ...... 800 | Sodium and sod. per oxide | Castner. 
Pittsburg Reduction Company ............ 1600 | Aluminium .................. Hall. 
– 8, | 
Montana..| 10,000 Р Boston and Montana Smelting Company |  ... Copper cei en saree - 
Rumford NT 1,100 | Electro-Chemical Company of U. S. A. 1,100 | Alkali and bleach ......... Le Sueur. 
St. Jean. 6,000 3,000 Société d’Electro-Chemie Frangaise ...... ‚000 | Pot. chlorate ............... ; Gall aud Montlaur. 
France......... St. Michel} ... 2,000 Société Industrielle de l'Aluminium .. .. : 2,000 Aluminium Hall. 
LePraz..| ... 2,500 | Société Electro-Metallurgique Française... | 2,500 | Aluminium . Herault. 
Hallein 5.000 { Consortium für Electro-Chem. Industrien 2,500 | Alkalies and bleach ... .. Kellner. 
Austria ...... d Kellner Partington Paper Pulp Company. 2,500 | Wood pulp .................. Kellner. 
Prague | 4 vee | Carborundum .. .. | Acheson, 
Switzerland. Neuhausen 4, 000 Aluminium Industrie Actien-Gesellschaft | 4,000 Aluminium ͥ Herault. 
Valorbes .. | 5500 | Société d'Electro-Chemie. ie -. 3,500 Pot. chlorate .............. | Gall and Montlaur. 
Mansboe..| 4,000 3,500 Super- Phosphat Actien -Gesellschaft zu 
Sweden ...... | | , КККК ТҮС 5,500 Pot. chlorate ............... | t: 
Stjernfors iss | 15 ? СЫ | ен pulp цын 
gcotlan British Aluminium Company ............... uminium .. ............... | erault. 
Menit | Куша 4000, 2100 Acetylene Illuminating Company ......... Cale. carbide ............... | Wilson. 
Norway ...... , Sarpsborg.| 5,000 Н Kellner Partington Paper Pulp Company. 1 Caustic and bleach ......... | Kellner. 
Russia | Kalak ant.. 580 Kedabeg Copper Company 580 ' Соррег........................ | Siemens, 


Other water powers at present being developed for manufacturer are :—Chattahoochee, in U.S.A. ; Rheinfelden, in Germany ; Trolhatten, in 
Sweden ; Odde and Skein, in Norway ; and one in Austria. 
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Taking 827 working days of 24 hours, and an E. H. . of 850, 
we have as cost in pence of 1 E. H. p. hour, 


8,925 x20x12 0. 
897 x 24 x 850 0:141d., or about +d. 

This estimate shows that for processes consuming less than 
5,000 H. p., there is still some possibility of profits in a country 
like our own, possessing cheap coal, but no natural water 
power of any magnitude; and that successful competition 
with the products of Niagara and Neuhausen is not nearly so 
hopeless a& our friends across the water would like us to believe 


THE CIRLA CLOSED CONDUIT SYSTEM. 
Signor Ernesto Cirla, of Milan, has recently designed an 
underground conduit system, which, though it resembles in 
principle many of its predecessors, yet presents some new 


magnet suspended from the car, with its pole-pieces close 
to the ground. The contact-making mechanisms are placed 
between the rails, 16ft. or 17ft. apart, so that before one has 
been passed the next one is already covered by the car. The 
pieces ns and s» are magnetised by the electromagnets on 
the car, and the soft-iron dise B (Fig. 2) is attracted towards 
them. B is connected by a flexible connection f to the under- 
ground cable К. On B making contact with the inner surface 
of the bronze cover D, the cable K is connected to the motor 
on the car through the contact piece C and the rubbing con- 
tact r, which runs along the whole length below the car. As 
B ean only be attracted upwards when the car is covering the 
apparatus, C is only live during that period. The whole 
mechanism is enclosed in a glass vessel V, which is to be 
kept watertight by means of the india-rubber packing G G. 
The apparatus is covered with a layer of pitch, so as to have 
a certain amount of insulation during the moments of making 
contact. It is held in position by a wooden or stone cross 
piece T (Figs. 1 and 3). 


Fic. 1. 


wea 


— — J а 


Fic. 3. 


features. As in the systems of Ayrton, Lineff, Lundel, Pollak, 
Diatto and others, contact between the underground main 
and a contact-piece on the surface of the street is established 
by the action of an electromagnet on the car when the latter 
is oovering the contact-piece. 

Figs. 1 and 2 show the general arrangement and the details 
of the contact-making mechanism. N S is an electro- 


Most systems on this principle have an important drawback, 
in that the cars are obliged to carry a small auxiliary battery, 
in case anything occurs momentarily to interrupt the flow of 
current from the track to the car. In such acase the contact- 
makers would drop, and without a small battery to excite the 
electromagnets it would be impossible for the car to proceed 
on its way. Signor Cirla gets over this difficulty by using 
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hardened steel for the cores of the electromagnets. In case of 
a stoppage it is only necessary to insert two blocks of soft iron 
between N and s, and S and n (Fig. 1) to cause the disc B to 
lift and make contact, since the remanent magnetism of the 
cores is fairly large. | 

The air-gap under ordinary conditions is about 2in., and 
from 180 to 150 watts are required to excite the magnets of 
each car. To ensure that no sparking shall take place within 
the buried apparatus, the sliding contact r is made shorter 
than the U iron which forms the pole-pieces of N and S, so 
that the current is already cut off when the disc falls. 

The connections between the cable and the contact mechan- 
isms are made as shown on Fig. 2. The spacem is filled with 
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insulating material, which is poured in liquid, and the joint is 
further protected by a rubber shield g. In order to diminish 
the height of C above the ground as much as possible, the 
sliding contact-maker is designed as shown on Fig. 3. The 
metallie contact-plate on the car has, as already stated, & 
considerable length. It is made up of a number of sections, 
which, in their normal position, hang quite close to the 
ground. When passing over a stone, one section will be 
lifted without raising the section which is at that moment on 
the contaet-piece. The contact-pieces can be duplicated if 
necessary by allowing the poles n s to fulfil a double function. 


а. — MÀ я 


LONG-SCALE MEASURING INSTRUMENTS. 


m oe 


Messrs. Muirhead and Co. are introducing a new pattern of 
ammeter and voltmeter, which presents some interesting 
features, chief among these being the unusual length of the 
schlie. The instruments are of the rotating coil type; bud 
instead of the coil rotating between two pole-pieces in the 
ordinary manner, the latter are so shaped that there is only 
a single air-gap in which one side only of the coil moves, 
There are two very considerable advantages gained by 
adopting this principle. The more important one is the 

t range of deflection obtained; and the other, increased 
stability of the magnetic circuit for a given mass of 
steel. The increased stability arises from the fact that there 
is but one very narrow air-gap in the magnetic circuit, the 
demagnetising force being thus rendered a minimum. The 
thickness of the air-gap varies from 44. to у; of an inch, and 
the scale lengths vary from 220 to 280 degrees of arc. 

The chief part of the electric current is the moving coil and 
its springs. The springs serve to convey the current to and 
from the coil, and also to exert the opposing or restoring force. 
The coil is rectangular in shape, and is made to rotate on one 


of its sides as axis. In the voltmeters the coil has many turns: 
of fine wire, and in series with it a resistance of manganin.. 


In the amperemeters the coil is of few turns, and is shunted 


by a length of material similar in nature to its own. For 
the measurements of large currents this shunt may be a 
small length of the cable itself conveying the currents. 

As a rule, the instruments are so constructed as to give a 
scale uniformly divided throughout its length; but the makers 
state that the nature of the scale is so well at their command 
that they are able to produce without any difficulty divisions 
of all varieties likely to be useful in practice. In most of the 
instruments the whole scale is available, from the smallest 
deflection to the greatest—there is no blank length due 
to hysteresis and other causes. The deflecting force 
for all the instruments is the same, and the value of 
its moment for maximum deflection is half a gramme- 
centimetre nearly. The moving system is light, and 
the pivots are jewelled in every instrument. These 
three together make the friction negligible. 


MAJUS 


General View of Muirhead and Co's Long-Seale Voltmeter. 


The following are the resistances of some of the instru- 
ments :— 


Amperemeters. | Voltmeters. 
Range. | Resistance. Range. | Resistance. 
0 to 1 ampere 0°07 ohms O to 4 volt | 86 ohms 
0 to 10 „ 0:007 „ Oto 1 „ 172 „ 
0 to 100 „ 0:0007 „ O to 10 „ 1,720 „. 
| | 0 to 100 » 17,200 n 


The smallest sized voltmeter will read from a hundredth of 
& volt upwards, and the milliampere-meters from one milliam- 
pere upwards. The meters can be made to work either in a 
horizontal or vertical position. 

The accompanying figure gives a general view of one of 
these instruments, and shows very well the great length of 
the scale. 


INSULATION BREAKDOWNS.* 


BY PROF. ELIHU THOMSON. 


Apropos of the editorial in the Electrical Engineer of October 21st, 
on Mysterious Breakdowns in Insulation, it will be recalled 
that formerly the practice in insulating electrical apparatus was 
to make the insulation sufficient to stand the working potential ;. 
whereas nowadays the practice is becoming more general to test 
the insulation of apparatus by submitting it to strains of very 
much ter amount than that which is likely to exist in practice- 
with the apparatus, giving a condition similar to that secured by 
the factor of safety which is always used in mechanical con- 
struction. 

While I agree with your remarks in general abou he, sudden 
rupture of electrical circuits having a tendency to find the weak 
spots in electrical machinery, resulting in breakdowns, yet it must 
be borne in mind that the sudden or gradual rupture »f a cirouit 


* Abstract from the Electrical Engineer of New York, Nov. 11, 1896. 
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not always a matter of choice, for there may accidentally happen a 
sudden rupture of the circuit without our intending it; thus, a 
trolley may slip off the wire and suddenly rupture the circuit 
through the motors on the car; the саг may become derailed, and 
thus rupture the circuit; storms may cause lines to be torn down 
by objects falling upon them and cause sudden ruptures, all of 
which accidents, if they are to be attended with the breaking down 
of the dynamos or motors, are made all the more disastrous. 

My own feeling is that we sball continue to improve the conditions 
of installation and the quality of insulation, and that sufficient safe- 
guards will be provided for the most sudden rupture of circuits 
which may be made, and it is to the use of these proper safeguards 
that I look for the preservation of the machinery from injury. It 
is true that when a short circuit occurs on the line, conveying 
enormous energy of current, the quicker a rupture can be made the 
better, so that the current may not grow to such proportions as to 
produce damage. This may not be so decidedly the case with alter- 
nating currents as with direct, but I think that the safety of the 
apparatus can be assured, even in the cases of the most sudden 
rupture, by proper provision of such devices as are employed in the 
case of lightning discharges. Did we not, in fact, have lightning 
to contend with as an element of risk of breakdown, it is doubt- 
ful whether our improvements in insulation would have been as 
rapid as they have been. The provision of discharge protectors 
or lightning arresters is for the express purpose of preventing 
the insulation of the machine being strained beyond a certain 
limit, which limit it is supposed to easily stand, and if well con- 
structed generally does stand. 

As an instance of what I mean, I may say that in our early 
experience with welding machinery we found that it was entirely 
beyond our control to prevent occasional ruptures of the heavy 
current in the secondary circuit ; and that this rupture, reacting on 
the primary of the welding transformer, of course resulted in the 
production of an enormous voltage, such as would easily leap a 
considerable fraction of an inch in air. To provide against all 
1 of damage from this cause to generators and to trans- 
ormers, we provided a discharge protector, in a measure similar 
to a lightning arrester, which was found to be perfectly effective 
for the purpose, so that no difficulty was ever after experienced 
from breakdowns of insulation due to sudden rupture of the 
secondary circuit. 

It is my opinion that by employing this principle more largely in 
electrical installations, the particular elements of danger which you 
comment upon could be nearly removed ; while the improvement 
in the insulation and the testing of the insulation, conjoined with 
a proper and intelligent care of the machinery itsel? (which is 
naturally often more delicate because it is electrical) will do the 
rest. I think, also, there is going to be a better understanding on 
the part of people who have charge of electrical machinery, of 
just what must be avoided to save the machinery from injury. For 
example, nothing could be worse for an electrical station than to 
have it lie idle and the machinery become cold, and subsequently 
thereto to have a warm humid atmosphere surround the oompara- 
tively cold machines. This would lead to the condensation and 
absorption of moisture, and I have no doubt much trouble has 
resulted from the existence of such conditions. Incidentally, I 
may say if street railway managers knew salt to be such a deadly 
enemy of insulation as it is they would never use it on their tracks. 


BREAKDOWNS OF STATIONARY STEAM ENGINES.* 


BY MICHAEL LONGRIDGE. 
(Continued from page 247.) 


Air-Pump Motions.—The 121 breakdowns of these parts may be 
subdivided as in Table V. The breakages of air-pump motions are 
almost as difficult to treat as those of valve-gear. There is the 
same uncertainty as to stresses, and the same absence of detailed 
information as to the dimensions of the broken parts and as to the 
circumstances under which the breakdowns occurred. The con- 
sequence is that nearly half the cases have been included in Group 
А under the heading ‘‘ weakness, wear and tear, or neglect.” At 
first саль it might appear that there should be по difficulty in dis- 
tinguishing between the effects of these three causes ; in fact, it is 
otherwise. The load on an air-pump bucket when the head valve 
opens may be anything from 10lb. to 20lb. per square in.; for the 
first a motion may be sufficient, for the second far too weak. 
Again, with the arrangoment of links, bell-crank levers, and side- 
rods, 8 adopted for horizontal engines —and 46 out of the 
51 motions in Group A were of this kind — the distribution of the 
load upon the different parts may be materially affected by improper 
adjustment of brasses and cotters; yet all evidence of the fact may 
be destroyed on the occurrence of a breakdown. As regards the 


Abstract of a Paper read before the Institution of Mechanical 
Engineers. І 


Taste V.—Air-Pump Motions. Cause or Nature of Breakage, and 
Number of Cases. 


A. Weakness, wear and tear, or neglect : — 
Air-pump-rod cross-heads broken . . . 20 
Levers, principally bell-crank, broken . 17 
Crank-shafts, cranks, rocking shafts, or eccentrics, broken 11 


Slides or slide-bars, broken ............................ . 3 
— 61 
B. Air-pump rods broken :— 
At cotter holes by driving cotters, or from weakness at 
Other parts ....................... m: e. 15 
From various cause . 8... 6 
— 21 
C. Fastenings getting loose :— 
Cotters coming out of top ends of bucket.rods  ............. 7 
Cotters coming out of other parts of motions ............... 4 
Bolts breaking or getting loose 7 
— 18 
D. Breakages of eye· bolts or rod ends at bottom of trunks, from wear 14 
E. Fastenings at bottom ends of bucket - rods, getting loose or 
breaking CCC 12 
Е. Sundry breaka gene ꝗẽ Q .. 5 
Total breakdowns of air- pump motions ......... 121 


cross-heads, the author has sufficient data to say that they were 
generally too weak. In an example the bucket was 24in. diameter ; 
assuming the load upon it to have been 151Ь. per square inch, and 
this load to have been equally distributed upon the two side-rods, the 
bendingstressat the neck of the journal where fracture occurred would 
have been 15,7501Ь. per square inch. It is not surprising that the 
cross-head broke as it did, after 49 million applications of this stress. 
As regards the other parts mentioned in Group A, there is not 
enough information to decide which of the three causes—weakness, 
wear and tear, or neglect -was most destructive. All that can be 
said about them is that they afford strong evidence that many air- 

ump motions are unable to correspond with their environment. 

hey need more attention than they commonly receive, greater 
strength, larger bearings, cleaner and lighter situations. One 
reason why they are so often neglected is that they often cannot be 
approached with safety while at work, and only at the expense 
of a suit of clothes while standing. For factory engines, where 
weight is of little consequence, the parts should be calculated 
to bear a load of 20. per square inch upon the bucket 
with a stress of, say, 5,000lb. per square inch; and the wide 
cross-heads with side-rods far apart, so common in horizontal 
engines, should, if possible, be done away with. The second 
Group B is important, because cotters are here met with for the 
first time. It contains 15 instances of rods broken at the cotter- 
hole. Cotters are often treated with slight consideration. This 
is unwise, because a little attention will change a cotter from 
a useful servant into an effective instrument of destruction. For 
instance, if a cotter have not exactly the same taper as the cotter- 
hole, the stress will be concentrated on the metal at the edge of 
the cotter-hole where the material runs up toa sharp edge. Again, 
if the cotter be not deep enough to be absolutely free from any 
tendency to bend, the same concentration of stress upon the 
extreme edges of the cross-section will occur. And even if the 
cotter be absolutely rigid and accurately fitted, the stress at the 
edges of the cotter-hole may be much enhanced if the rud be per- 
mitted to bend in the plane in which the cotter is driven. A cotter 
should therefore be deep enough to be rigid, and should be accu- 
rately fitted. The cotter-hole should be formed with all its 
edges well rounded off, so as to increase the quantity of metal 
available for bearing the maximum stress. And, lastly, the cotter 
should be driven in the plane at right angles to that in which 
bending of the rod is likely to occur, so that the cotter-hole, being 
in the neutral position, may not suffer deformation. It is some- 
times useful, in designing pieces of machinery, to consider what 
would happen if the material were capable of being stretched and 
deformed like indiarubber. Cotters occur also in the third Group 
C ; and it is worth noting that six of the first seven breakdowns in 
this group were caused by cotters coming out at the top ends of air- 
pumps, bucket-rods of beam engines. The air-pump connecting-rods | 
of these engines, being long and slender, often vibrate or whip con- 
siderably. The fourth Group D is more satisfactory to deal with, as 
it teaches a definite lesson. Among the engines which have furnished 
the material for this Paper there were certainly not many more 
than 14 which had air-pump buckets driven by trunk motions, 
possibly not even so many as 14 ; so that the figure in Table V. 
shows that if the trunk motions insured did not all of them break 
down, at least a large percentage of them did, and some of them 
more than once. The cause was the same in every instance :— 
accumulation of dirt in the bottom of the trunk ; wear of the pin 
connecting the rod to the eye-bolt, or of the eyes in which the pin 
worked; heavy knocking; and breakage. The lesson taught is that 
trunk motions should not be adopted, if there be room for any 
other arrangement. The fifth Group E is also satisfactory, as 
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showing clearly what should not be done in the matter of fastening 
air-pump buckets upon their rods. In all the twelve instances 
the buckets were slipped upon the ends of the rods, and secured 
against a cone or collar by nuts or cotters or both on the underside. 
Thus the fastenings could not be examined without drawing the 
buckets, and were neglected till they got loose or broke or disap- 
peared by corrosion, with the result that the buckets dropped off 
the rods, and were pounded to pieces by the rod ends. The collar 
or the big end of the cone should be at the extreme end of the rod, 
and the bucket should be secured against it by a cotter, or preferably 
by a nut, on the upper side; the same cotter or nut may also 
secure the guard, if the bucket have a single valve. Or if plain 
cast-iron buckets be used, they may be warmed and screwed firmly 
upon the ends of the rods, which may then be riveted over. 


Air-Pump Buckets and Valves.—Here both the causes of damage 
and the precautions to be taken for avoiding them appear more 
clearly than in the previous classes. The eighty-eight cases may 
be subdivided as under :— 


TABLE VI.—.Atr-Pump Buckets and Valves. Cause or Nature of 
Breakage, and Number of Cases. 


A. Foot-valves breaking, including frames, valves, guards, and 
/ ⅛³ h ͥͥͥ W EN EE ИРЕ 32 
B. Buckets jammed by worn packing.rings .............. . 21 
C. Head.valves breakinguuee˙ꝛ ihe ane 15 
D. Bucket-valves and guards breaking ..................................... 10 
E. Buckets breaking EIS P eE TE S ТЕ Fre EP NE TRUEKS 8 
F. Miscellaneous mm 2 


Total breakdowns of air-pump buckets and valves ...... 


Of the foot-valves which caused the 32 breakdowns in the first 
Group A, all but one were the flap-valves of ordinary vertical 
single-acting air-pumps. When they were of brass, either the 
frames were broken by the hammering of the valves upon them ; 
or the valves got loose, owing to the wearing away and breakage 
of the hinge-pins at the ends, or of the eyes in which these pins 
were held. The broken or liberated pieces were then washed 
into the pump, and getting on end during the up-stroke of the 
bucket, smashed the latter when it descended, or else drove out 
the air-pump bottom. When the valves were of indiarubber, 
their guards either broke, or got loose through the breakage of 
the bolts which fastened them to the grids ; or else the grids them- 
selves gotloose. If the grid were strongly made, and fitted into grooves 
in the air-pump bottom, if the valve were made of indiarubber and 
hung upon pegs screwed into the grid, and if thewhole were secured 
in place by the foot valve-box lid with guard cast upon it, a fruitful 
cause.of breakdown would be removed. Ifthe quantity of oil in 
the condensed steam be so great as to prevent the use of india- 
rubber, as is sometimes the case with surface-condensers, then it 
is best to use a number of small brass valves in the bottom of the 
barrel, supporting if necessary by a foot in the middle the grid in 
which they are fixed, and providing a door in the side of the barrel 
for facilitating examination. Such valves if they get loose are too 
small to do damage. Of the breakdowns in the second Group B, 
three were due to the swelling of wood lagging on buckets, whereby 
the buckets were fixed so tightly in the barrels that the rods were 
torn out of them or the motion was broken. The remainder were 
caused by brass packing-rings, which having worn thin had broken, 
and jammed the buckets in the barrels. Such rings are expensive, 
dangerous, and entirely useless. It is not necessary that the 
bucket of a vertical or properly constructed horizontal air-pump 
should be absolutely water-tight. With moderately clean water a 
plain bucket without any packing whatever will maintain as good 
a vacuum as one with the most expensive packing. If the water 
be gritty, a bucket packed with rope is best. The breakages of 
head-valves in Group C, or more correctly of grids on which head- 
valves worked, were generally due to weakness. These grids are 
often little more than flat discs, with about 30 per cent. of their 
area removed to form the water-ways. They should be well 
strengthened by radial ribs ; and these, as well as the bars between 
the water-ways, should be tapered to an edge on the underside, so 
as to offer little resistance to the water when it strikes them. 
Five of the breakdowns in Group D were caused by the breakage 
of air-pump bucket-valve guards ; four by the breakage of bolts 
securing guards, or securing the hinges for brass valves ; and one 
by the breakage of а brass valve. To give an idea of the extent of 
the damage which sometimes follows a small breakage, it may be 
mentioned that the breakage of one of these bolts bent the air- 
pump rod and piston-rod, and broke the cross-head and slide-bars ; 
a piece of one of the latter fell into the crank pit, and the crank 
coming into contact with it, lifted the shaft, broke the pedestal and 
bedplate and holding-down bolts, and also the boss and one arm of 
the flywheel, besides several of the spur segments attached to the 
flywheel arms. Of the eight buckets in Group E, five failed through 
fracture of the arms connecting the rim to the central boss, either 
from weakness or from undue initial stress. The three others failed 
from various causes. 


into the bottom of the walls. 


Columns, Entablatures, Bedplates, and Pedestals. —The 86 break- 
downs under these heads are divisible into the following groups :— 


TABLE VII.—Columns, Entablatures, Bedplates, and Pedestals. 
Cause or Nature of Breakage, and Number of Cuses. | 
A. Settlement of foundations :— ' 


Crank-pedestals and bedplates of beam engines. . 14 
Entablatures of ditto c 85 6 
Columns Of ntaa‚e‚e‚e‚»» V repete ue TE sans 5 
Bedplates of horizontal engines, near crank pedestals ...... 12 5 
B. Water in cylinders :— 
Crank pedestal of beam engine . 1 
Crank pedestal cap of dit(toouszset Et 1 
Beam pedestal of ditto ................ eee 1 
e me Me ae ERO X GEM UI TAI ERAS KIT eer 1 
Bedplates of horizontal engines ........ mS 7 
Crank pedestal of dittoꝛꝛꝛyw̃y . . 1 T 

C. Weakness :— 

Pedestals or caps of beam engines .......... eee 5 
Pedestals or caps of horizontal engine . 2 : 

D. Hot necks :— 

Crank pedestals or caps . b: 

E. Causes not ascertained : — 
, 2 
FH... E CV pie anes 1 
Crank and beam pedestals aud caps 15 38 

Е. Misano, see FERA кзз 
Total breakdowns of columns, entablatures, bedplates, and 

pedestals .................... aera hia aids ve gua Sala NI tigate eo Games E E 


In this class, as in the last preceding, the causes of many of the 
breakdowns are well defined. Of the total of 86 breakdowns, 
the 37 in Group A—namely 25 of beam engines and 12 of 
horizontal engines—were caused by settlement of the seats on 
which the engines stood, either by sinking or softening of the 
ground below, or by. softening of the stones and destruction of the 
cement or mortar in the joints by oil. The settlement of column 
and cylinder seats is generally due to the first of these causes ; that 
of the walls under crank pedestals to the second. When column seats 
settle, the holding-down bolts of the columns should be slackened 
and the beam hung up, so that the entablature, relieved of weight, 
may take its natural position. The columns should then be packed 
up with broad folding wedges. If the seat be too light or the 
stones broken. it is sométimes best to put in an entablature of 
sufficient depth to carry the beam without the support of the 
columns, tying the new entablature down at each end to beams let 
Most of the breakages of columns 
and entablatures are caused by tightening the holding-down bolts 
when the column seats have gone down. The bedplates of hori- 
zontal engines also are often broken in this way. The bedplates 
under the crank pedestals of beam engines, being merely thin 
slabs of metal, are frequently broken by the mere pressure on the 
crank pedestal when the stone below has sunk. In such cases the 
only radical cure is to rebuild the seat, or to replace the upper 
part of it by a strong deep casting, capable of sustaining the 
greatest weight which can come upon it if supported only at the 
ends. The best way, however, is to keep the seat, and the ground 
below it, dry and free from oil. In the case of concrete seats this 
is especially necessary, as oil soon converts the concrete into a 
paste. When concrete is used, the safest plan is to cover the 
upper surface with strong cast-iron plating, having raised edges to 
retain all oil and water, and planed facings to receive the cylinders 
and bedplate. In all cases arrangements should be made for 
catching the oil from the bearings, and conveying it to a suitable 
receptacle. : | 

The twelve breakdowns in the second Group B were caused by 
water in the cylinder. In some instances the water came through 
the condenser, in others from the steam pipes. When an engine 
is stopped hurriedly, either by the runaway motion or by hand, 
it often happens that the usual precaution of destroying the 
vacuum is neglected ; and the water from the cooling pond is 
forced up the exhaust pipe, and fills the cylinder, causing a smash 
when the engine is re-started. When the water comes from the 
steam pipes it is generally at starting time. Lancashire boilers 
seldom prime; but if the steam pipes be long and badly laid, 
much water may accumulate in them while the engine is standing, 
which will be driven into the eylinder when the engine begins to 
move. The preventive in the first case is an air valve connected 
to the runaway valve and stop valve ; and, in the second, a sepa- 
rator, if possible close to the engine, but at any rate at tho lowest 
point of the steam pipes. The steam pipe ought to have a oon- 
tinuous fall from the junction valve on the boiler to some point 
near the engine, where it should then turn downwards into a 
separator. From the separator the steam pipe should rise con- 
tinuously to the engine, the stop valve being placed as near the 
highest point as possible. The separator should be drained by a 
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steam trap, and should also have an open drain-cock and a water | A seem to have failed from this cause, some sooner, some later, 


gauge. Usually the author has made the cross sectional area of the 
separator such that the velocity of the steam may not exceed 5ft. 
per second ; but judging from experiments made in America* a 
much smaller area would be sufficient. If a separator be considered 
too expensive, a plain well-pipe will suffice to prevent damage. 
Spring.loaded safety-valves on the cylinders are great safeguards ; 
but they do not prevent breakdown if the quantity of water be 
large. For the remaining cases in Groups C, D, E, F, no general 
remedy can be prescribed. 


‘Main Shafts.—Of these there are 49 instances, which may be 
subdivided as under :— 
TABLE VIII.— Main Shafts. Cause or Nature of Breakage, and 
Number of Cases. 
Breakages of Plain Shafts :— 

. Wear and tear :— 
Fractured in neck 
Fractured in body 
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Total breakdowns of main shafts .................. 


It is now generally admitted by engineers that iron and steel do 
degenerate by wear and tear, and that such parts of steam engines 
as the main shafts break down in old age under loads which they 
supported easily in their youth. All the 40 main shafts in Group 


according to the hardness of their lives and the soundness of their 
constitutions. In the first 37 cases, where the fracture occurred in 
the neck, the process of destruction was generally gradual ; the 
symptoms of weakness, namely black or reedy marks or slight sur- 
face-cracks, usually presented themselves several years, sometimes 
many years, before the final breakdown of the shaft ; but occa- 
sionally the life of an apparently perfectly sound shaft was cut 
short suddenly. Table IX. gives approximately the loads under 
which these shatts worked during their later years, and the 
number of revolutions made before breaking. In calculating the 
stresses on the shafts of horizontal and vertical engines, the effect 
of the inertia of the moving parts has been estimated and allowed 
for; and Table IX. shows both the bending stress when the crank 
was on the centre, and also the stress produced by a bending 
moment equivalent to the combination of the actual bending and 
twisting moments when this equivalent moment was a maximum, 
generally at about the point of cut-off. In the case of beam 
engines, the correction for inertia has not been made, and only 
the stresses due to the combination of the bending and twisting 
moments are given. Although uncorrected, these stresses will 
be approximately correct, because the maximum stress in most 
cases occurred near the middle of the stroke, where the effect of 
inertia would be small; the actual stresses would probably not be 
more than 10 to 15 per cent. less than the amounts given in TableIX. 
The equivalents of the bending and twisting moments are calculated 
by the usual formula, M= M,+4 M М2, on the assumption 
that the pressure was applied at the middle of the crank-pin, and 
that the shaft was supported at the middle of the bearing. The 
weight of the flywheel has not been taken into account. This 
weight does not affect the calculated stress at the middle of the 


TanLE IX.— Thirty-seven Plain Main Shafts Fractured in Neck by Wear and Tear. 
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| Maximum 
| Меап : 
| piston bending 
Description of engine. Material of shaft. | speed са 
| Font peri centre 
minute 
per sq. in. | 
m | Feet. | Lbs. 
Pair of McNaughted beam engines; Wrought iron 374 i 
Pair of McNaughted beam engines Wrought iron 352 
і е 
Pair of McNaughted beam engines Wrought iron 360 
Pair of McNaughted beam engines Wrought iron 330 
Pair of McNaughted beam engines Wrought iron 340 
Pair of McNaughted beam engines Bessemer steel 396 
Pair of beam engines Wrought iron 350 
Pair of beam engines | Cast iron 408 
MeNaughted beam engine ......... : Cast iron 384 
McNaughted beam engine | Wrought iron 430 
McNaughted beam engine ......... Wrought iron 315 
McNaughted beam engine ......... Bessemer steel 425 
McNaughted beam engine Wrought iron 420 
McNaughted beam engine Wrought iron 390 
McNaughted beam engine ......... Wrought iron 384 
McNaughted beam engine Wrought iron 468 
MeNaughted beum engine Wrought iron 444 
McNaughted beam engine ......... ' Wrought iron 450 
MeNaughted beam engine ......... ‘Whitworth fluid- 
compressed steel! 450 is 
Beam engine . Wrought iron 380 е 
Beam епріпе........................... ' Wrought iron 324 he 
Pair of horizontal tandem engines | Wrought iron 492 1 8580 
Pair of horizontal tandem engines Wrouglit iron 500 5,760 
Pair of horizontal tandem engines Bessemer steel 378 6,560 
Pair of horizontal tandem engines Wrought iron 492 7, 080 
Pair of horizontal tandem engines _ Wrought iron 408 4,500 
l'air of H. S.-C. engines side by side, Bessemer steel 440 6,900 
Pair of H. S.-C. engines side by side Wrought iron 550 6,770 
Pair of vertical engines ............ , Wrought iron 350 8,590 
Pair of vertical engines ' Wrought iron 576 7,600 
Horizontal tandem engine ......... ‘Steel, probably 
| Siemens-Martin! 730 4,730 
Horizontal tandem engine ......... | Wrought iron 492 5,370 
Horizontal tandem engine ......... Wrought iron 750 4,250 
Horizontal single-cylinder engine Wrought iron 432 6,500 
Horizontal single-cylinder engine Wrought iron 445 8,900 
Horizontal single-cylinder engine | Wrought iron 295 | 9,600 
Horizontal single-cylinder engine Wrought iron 450 ' 15,100 


Equivalent 
of maximum | In: 
bending and | Millions 
twisting che s: Remarks. 
eg lutions 
combined Бине 
рег eq. in. 
Lbs. Millions. 
13,150 123 
11,410 149 Shaft said to have made 149 million revolutions 
г 8,230) under this stress ; but query ! 
\ 9.240 j 102 | Load gradually increasing. 
5,740 451 | Well-authenticated instance of wear and tear. 
10,570 884 | Revolutions were more than 884 millions ; but how 
{ 5,290 44 many more, or under what load, could not be 
\ 6,570 } ascertained. 
(13.180) | 102 | Load gradually increasin 
13,180 J ORTE y Е. 
5,960 177 | 
5,200 698 | Engine has made about 698 million revolutions, and 
12,400 ses there is no record of a new shaft having been 
10,700 а put in. Probably load was much leas at first. 
10,280 79) | After 79 million revolutions, pressure was raised 
12600 { 5 and load increased; after which the shaft made 
3 million revolutions more. 
8,570 1864 | At least 1864 million revolutions, may have been 
12,800 58 | more. 
5,900 52 
9,660 123 No fillet at end of neck. 
10,080 46 
9,920 1304 
14,420 413 
4,205 No sketch made of fracture at time of breakdown. 
8,400 pes No fillet at end of neck. | 
5,760 62| | After 62 million revolutions larger high-pressure 
7130] { 27 f cylinders were put in, and load was increased. 
‚000 714 
10,500 364 
8,040 124 
7,120 1094 
9,980 101 
8,770 176 
8,490 311 | Not quite certain whether revolutions may have 
been fewer. 
11,900 181 | Doubtful whether stresses always as heavy as here 
given. 
8,940 243 
9,190 158 
6,460 7 
7,940 236 | Load was less in early life of shaft. 
11,600 51 
10,400 185 | Loadirregular ; maximum stress sometimes 12, 000lb. 
15.000 | 134 per square inch, but often very small indeed 


* “Reliability of Throttling Calorimeters,” by Prof. James E. Denton. 


Engineering Feb. 14, 1896, page 207. A velocity of 17ft. per second in а 


Stratton separator is said to have given steam with less than 1 per cent. of moisture. 
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neck; but it increases the stress at the end next the wheel. For 
this reason, and also because it is quite certain that when an engine 
is at work the resultant reaction of the main bearing does not act 
through the middle of the neck, as it is supposed in text-books to 


do, the amounts given in Table IX. cannot be considered as more 


than approximations to the actual stresses. 
The single case in Group D, Table VIII., should also be noticed. 
The shaft was of Whitworth fluid-compressed steel, and broke 


after running 614 million revolutions under the low stress of only 


about 4, 600lb. per square inch. The crack had clearly started from 
the inside, and gradually extended outwards. It is therefore 
attributed to internal stress. The remaining instances in Groups 
E and F need no remark. 

Connecting Rods.—The.41 cases may be subdivided as shown in 
Tuble X. 

TABLE X.— Connecting Rods. Cause or Nature of Breakage, and 

Number of Cases. 
A. Breakage of gibs or cotters for securing open ended straps ; at big 
ends 10, at little ends 6 sss te ROV Urea V xn ul NA 


. Breakage of open-ended straps ; at big ends 11, at little ends 2. ... 15 | 


B 
C. Forked ends; wrought-iron rods 5, cast-iron rod 1..................... 


D. Big end of cast-iron rods................. eese 2 
E. Closed wrought-iron links at top ends of cast-iron rods ............... 2 
F. Bolt in marine-pattern end broken at thread ........ —C— wens i 
G. Imperfect weld in body of wrought-iron rod ...................... 1 


| Total breakdowns of connecting rod ... ............... 41 

The subdivision brings out the fact that of 41 breakdowns, most 
of which were complete smashes, no less than 29 were brought about 
by the failures of open-ended straps, or of the gibs or cotters for 
securing them. The failures were generally due to weakness. The 
practice seems to be to proportion gibs and cotters as if they could 
fail only by shearing. As a matter of fact they generally fail much 
more like a girder, by bending ; and considered as uniformly loaded 
girders they are often far too weak. The opening of the straps, 
which always takes place to a greater or less extent, also tends to 
break off the jaws of the gibs. The straps in most cases gave way 
at the oil holes, or in the flat part between the cotter hole and the 
bend, not in the middle of the bend itself; and they failed under 
comparatively low calculated stresses. The cracks, moreover, 
generally commenced on the inside, where they could not be seen 
while the straps were in place. If open straps be used they ought 
to be secured by strong bolts, in addition to the gibs ; or by bolts 


alone, as in locomotives. But the better plan is to use solid ends 


wherever possible ; and it always is possible when the crank-pin is 


overhung. As regards the breakages of forked ends in Group C, it 


may be suggested that if forked ends be used it is best to fix the 
centre-pin, about which the rod swings, in the forked end of the 
rod itself ; and to let the pin work in the cross-head, instead of in 
the forked end of the rod : only in this way can equal distribution 
of stress upon the two arms of the fork be ensured. 

Cylinders and Valve- Chests. —In all 35 cases, divisible as under :— 


Taste XI.—Cylinders and Valve-Chests. Cause or Nature of 
Breakage, and Number of Cases. 
A. Fracture from weakness :— 
Flat surfaces in valve-chestes sx 39 
Cylinder covers 
Valve-chest doors 


B. Cylioders broken by water .............. eee mee 
C. Cylinders broken by excessive pressure q 
D. Cylinders broken by corrosion 
E. Cylinder feet broken off 


e9900«20680699892-20000€9 6*68005029220*2€08069e0€2206*60096€ 


F. Liner cracked by unequal expansion ................ eee —...... 
G. Throttle-valve casings broken by water-hammer action ......... 


& | do A tO O4 Cn CO 


Total breakdowns of cylinders and valve-chesta...... 


Of the nine fractures of flat surfaces in Group A, six occurred in 
the flat surfaces of slide-valve chests or of the passages in connection 
with them ; and three in flat-sided passages connecting the two steam 
valve-boxes of Corliss cylinders, in which the cylinder valve-boxes 
and passages were contained in a single casting. One of the Corliss 
cylinders was the condensing cylinder of a compound engine; all the 
others were high-pressure cylinders. Of the cylinder covers, two 
belonged to condensing cylinders, the rest to high-pressure. All the 
valve-chest doors belonged to high-pressure cylinders. All these 
breakages may be ascribed to weakness, that is, inability to bear 
the ordinary working pressures and stresses induced by unequal 
expansion of the different parts ; and besides the fractures mentioned 
in Table XI. there were a considerable number due to this same 
cause, which were not of sufficient extent to be classed as breakdowns. 
To cast large cylinders in one piece with their valve-chests and 
passages is, in the writer's opinion, entirely wrong, unless it be 
important to keep down weight. The next Group B contains 
breakages from water. In one instance the cylinder had safety- 
valves; in the others there were none. Safety-valves are no doubt 
a safeguard ; but they are far from sufficient to avert disaster, if 
large quantities of water get into a cylinder. An air-valve on the 


condenser or exhaust pipe, connected with the stop-valve, and a 
separator or well-pipe, as described previously, are the proper pre- 
ventives. Of the three breakages C from excessive pressure, all of 
which occurred in the low-pressure cylinders of compound engines, 
one was due to deliberate overloading during the repairs of another 
engine; the other two were the results of accidents. In both of 
the latter the slide-valve of the low-pressure cylinder had stuck 
fast at the middle of its travel, owing to the eccentric having slipped, 
and had blocked the ports into the cylinder. The engine had been 
kept running by the high-pressure cylinder and a heavy rope-drum ; 
and the steam having no outlet had accumulated in the low-pressure 
valve-chest till the latter burst. Other similar accidents have 
occurred. All prove the necessity of having a large safety-valve 
on the pipe between the high and low-pressure cylinders of every 
compound engine. Of the remaining instances it need only be 
said that the cylinder feet in Group E were broken by excessive 


| compression, weakness, or tightening the holding-down bolts. 


(To be continued. ) 
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THE ELECTRICAL PREPARATION OF URANIUM.* 


BY HENRI MOISSAN, 


Preparation of Uranium in the Electric Furnace. —The highest 
temperatures of ordinary furnaces are not sufficient to reduce the 
various oxides of uranium by means of carbun. This can be done, 
however, at the high temperature of the electric furnace. Nitrate 
of uranium, which can be prepared in а highly pure state, is 
calcined in a porcelain capsule. A green oxide, apparently corre- 
sponding to the formula UP, remains. Sugar carbon is added to 
this oxide, and the whole is strongly compressed in a carbon 
crucible. On submitting this mixture to the action of the arc of 
450 amperes at 60 volts in an electric furnace, the reduction takes 
place iu a few moments. On cooling a metallic ingot with a bright 
fracture is found. There is a fairly large production of uranium. 
In 12min. a button, weighing 200 to 220 grammes, was obtained. 
The proportion of carbon contained in the cast metal varies accord- 


ing as the oxide or the carbon predominates in the mixture. The 
qualitative analysis of the first samples showed the presence of 
uranium, carbon, and a small quantity of nitrogen only. Various 
quantitative analyses gave the following figures :— 
1 2 5 4 5 
Uranium ............ 8625 8946 89310 9570 97:60 
Garbon 1350 1105 1024 5:02 2°06 


In a fresh series of experiments I used a mixture of 500 grammes 
of oxide of uranium and 40 grammes of sugar carbon. About 500 
grammes of this mixture was placed in a carbon crucible and heated 
in the electric furnace, with a current of 800 amperes at 45 volts. 
A fused ingot weighing about 350 grammes was obtained. The 
metal when prepared under these conditions contained little or no 
carbon if the heating was carefully carried out. A small quantity 
of oxide could also be found, producing a burnt metal whose physical 
properties are notably modified. If the mixture is heated for too 
great a time the metal carbonises very easily, and eventually a crys- 
tallised carbide С.О, is formed. То prevent the action of nitrogen 
the experiments are best made in a carbon tube closed at one end: 

Preparation) of Metallic Uranium by Hlectrolysis.— The double 
chloride of uranium and sodium previously described can be electro- 
lysed with the greatest facility. At the negative pole a sponge of 
uranium is obtained, including often small crystals of this metal. 
A potential difference of 8 volts to 10 volts is sufficient to keep up a 
continuous action, and | generally employed a current of 50 amperes. 
The bath is kept in fusion by the calorific action of the current 
itself. Pure carbon electrodes were used, and the chloride was 
placed in a cylindrical jar of porcelain. This jar was covered by a 
plate of glazed porcelain, through which passed the two electrodes 
and a glass tube bent rectangularly. Through this latter a current 
of perfectly dry hydrogen, devoid of nitrogen, was led above the 
fused salt. After complete cooling the contents of the crucible 
were taken up by freezing water, and then directly washed in 
alcohol, as uranium in 4 fine state of division decomposes water at 
ordinary temperatures. This uranium is crystalline ; certain por- 
tions near to the electrode are in fairly distinot crystals, some even 
so large as lmm. side. By using an iron electrode alloys of 
uranium and iron can be obtained. These, are white as silver, can 
be filed easily and have a very fine grain. 

Physical Properties. — When uranium is fairly pure its colour is 
absolutely white, not bluish, as iron. If the metal is yellow it is a 
sign of the presence of nitrogen. Uranium can be filed easily, and 
will not scratch glass. It carbonises slightly when heated in carbon 
dust, and can be tempered. When free of iron it is non-magnetic. 
In the electric furnace uranium is much more volatile than iron ; 
I have already called attention to this fact. Uranium can be dis- 
tilled in the electric furnace, small metallic spheres free of carbon 
being obtained on condensing the vapour. These spheres do not 
act on a compass needle. 

* Abstract from the Annales de Chimie ct de Physique, October, 1596. 
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THE DAVY-FARADAY LABORATORY. 


The new laboratory for the prosecution of researches in 
Chemistry and Physics, which was opened by the Prince or 
Wares last Tuesday, may, we trust, have before it a career as 
brilliant as has been that of its elder brother, the} Royal 
Institution; and the output of scientific discovery made 
within its walls may perhaps be as full of import to next 


century’s life as the discoveries of Youne and Davy and 


Farapay and their successors have been to this present age. 
The Royal Institution was the birthplace of the electric light 
and of the dynamo, amid much else; and an article writer 
of the end of next century may make a commonplace remark 
to the effect that from the Mond Laboratory have issued the 
portentous discoveries of апа ——. What shall we insert 
in the blanks, —the production of glow-worm-like radiation with 
a modicum of energy, and the artificial synthesis of animal or 
vegetable life? Suffice it to say that the opening of a new 
workshop for prying into the secrets of Nature is an event 
of which no hopes are too high, no conception too impossible. 
It is an event before which the shuffling of party politics and 
readjustments of territory fade into insignificance. 

But it is not to be called the Mond Laboratory ; it is.to be 
called the Davy-Faraday Laboratory. We wonder if that name 
can persist. The names of these great philosophers are so 
eternally identified with the elder brother of Albemarle-street; 
that the affixing of their names to another laboratory, founded 
since their day, may perhaps result in confusion. Everyone, 
however, must appreciate the public spirit of Mr. Lupwic 
Monn in seeking no personal immortality in his splendid gift 
to science, but in offering it as a homage to two world- 


| renowned natural philosophers, of whom the British race is 


proud. After all, the name of the laboratories is not the 
theme which need now occupy our thoughts. Of far greater 
importance is their future wise government. 

There are the tools; where are the workers? How are we 
to find the future Davy and the future Faranay, without whose 
vivifying genius the most splendid appliances are but dead 
and dull agglomerations of materials, as useless as if they 
were perennially locked up in cupboards or the showcases of a 
museum? The Farapay of the future may be born rich, and 
if so there is no trouble; but it is immensely more likely that 
he will be born poor, and in that case how is he to maintain 
himself and take advantage of the opportunities offered by the 
new laboratories? Some endowment appears to be necessary, 
some system of scholarships, some plan whereby probationers 
may be tested and sifted, and the few who pass the ordeal 
confirmed in a lifelong post. The highest genius is not sown 
broadcast, we need not be afraid of a rush of heaven- born 
investigators ; one or two in a generation perhaps are all 
that may be hoped for, of the very highest class, especially 
when it is remembered that some competent workers will be 
already partially provided for at the Universities and else- 
where. The rules must provide for the speedy superannuation. 
of the less fit, and the perennial employment of the more fit; 
any cast-iron system of regulation, all hurried' or hasty judg- 
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AUTOMATIC VISIBLE WRITING MACHINE. 
THE IDEAL FOR ENGINEERS AND ELECTRICIANS. 


Used by Measrs. Siemens Brothera and Co.; Johnson and Phillips; Ernest Scott, Mountain and Co., Ltd. ; 
Crompton and Co., Ltd.; &c., &c. 
Eastern, Eastern Extension, Brazilian Submarine, and many other Cable Companies. 


Machines sent on Free Trial. Catalogues Furnished. mi. 
THE TYPEWRITER COMPANY, Ltd., 19 & 14, Queen Victoria Street, Londen. E. C. 


BY APPOINTMENT ТО И.М. THE QUEEN. 
. GLASGOW—22, Renfield Street. LEEDS—1, Guildford Street. BIRMINGHAM —5, Corporation Streat, 
LIVERPOOL-— 41s, North John Street. MANCHEST ER—22, Market Street. NEWCASTLE —42, Grainger Street. 


S. . Shin. оова > 


AND ALL ACCESSORIES FOR INTERNAL 


AND EXTERNAL CONSTRUCTION. 
w WRITE FOR CATALOGUE. w 


THE GENERAL ELECTRIC COMPANY, Ltd., 
E da: ee dd: 69, 71, & 88, Queen Victoria Street, LONDON, E.C. 
Including Electric Branch Offices: 196, St. Vincent Streot, GLASGOW, Works: 


Bell. 39, Corporation Street, BIRMINGHAM, and Poel Works, Adelphi, SALFORD. 
13, Westgate Road, NEWCASTLE-ON-TYNE 


Mavor«(joulson = Concentric Wiring 


47, King Street, Bridgeton, GLASGOW. London Representative: C. R. G. SMYTHE, 12, Idol Lane, E.C. 2 — 


E. C. AL L SO F, FREDERICK SMITH « co., 


Manufacturing, Electrician. CALEDONIA WORKS, HALIFAX 


NOTE NEW AND ONLY ADDRESS, H- C. COPPER WIRE (1007. 


HARD-DRAWN COPPER LINE WIRE. 
Y taia eee | STRAND. STRIP. TAPE. SPECIAL QUALITY TINNED WIRE. 


CATALOGUES. ох AERRICNTION: ALL KINDS OF IRON AND STEEL WIRE AND STRAND. 
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F. WIGGINS & SON S, 9 10, TOWER R HILL, E., 


Telephone Ne. 3348 Avenue. 102 & 103, MINORIES, LONDON, E.G. 
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JULIUS SAX & CO., Ltd., Electrical Engineers and 
ELECTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.C. 

Established 1855. 


Specialities—Eleotrio Bells, Burglar Alarms, Fire Alarms, Watohmen's 
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THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The ‘INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession 
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the INDIAN AND EASTERN ENGINEER'S DIARY, and postage ); — 

INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly ... 40s. 
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TENDERS ano CONTRACTS. 


The New London Daily Paper. 
Contains :— 


ALL THE OONTRAOTS OF THE DAY. 
Including :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers 
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post free. Single Coples 1d., post free 1id. 


ADVERTISEMENT RATES ON APPLICATION. 
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DYNAMO CONSTRUCTION. By the SAME AUTHOR. 
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ELECTRIC SHIP LIGHTING. By the SAME AUTHOR. 


THE “ELECTRICIAN” PRINTING AND PUBLISHING CO.. LTD., 


1, 2&3, SALISBURY COURT, FLEET STREET, LONDON. 


Classified Index to Electrical Trades— Continued. 


CABLE SUPPLIES—Continued. PAGE 
Fowler-Waring Cables Co., 82, Victoria-atreet. London, 8. W.: & N. Woolwich — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 28 
Glover (W. T.) & Co., Salford, Manchester; and 39, Viotoria-st., London, 8. W. 14 
Henley's (W. T.) Tel. Works Oo., 7. Martin's. lane, Lond., E. O.; and N.Woolwich 1 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kentl, 17 
London Electric Wire Co. . Golden-lane, London, E. CO. . 98 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.O. ............ — 
Siemens Bros. and Co., 13, Queen Anne's Gate, London; and Woolwich, Kent 10 
Boclété d Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 8 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 

Victoria-street London, E. C. and Liverpool.............. ee eese esee oso 1 
CARBONS. 
Brush ElectricalEngineering Со, 49 ,Queen Victoria-street, London, E. O.. 81 
Carbon Syndicate, 39, Victoria-street, Westminster, 8. W. ................... 80 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. O., and Branches . 90 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C.; & Salford 25 
Johnson and Phillips, 14, Union-ct., Old Broad -st., London; & Charlton, Kent 1.17 
Balmony (Н. M.) and Co., 61, Charing Cross- road, London, W. CO. 
Scholzig (Oscar), Dashwood House, London, К.С. ............... . H ~ 
Siemens Bros. and Co., 12, Queen Anne's-gate, London; and Woolwich, Kent 10 
eee Co., 69, 71 & 88, Queen v 
ne c Co., 69, 3, Queen Victoria-st., London, E.C. ; & Salford 38 
Harris(J. F. and G.),68-60, Wilsun-street, Finsbury, London, L. CCC. 12 
MoGaw and Co., Tork-road, Lambeth, London, S. WWW. .l — 

CHEMICALS, 

Boor(G.) and Co., 1 and 2, Artillery-JaneBishopsgate-street Without, B. 0. 8 


Allen (W. H.) Son & Co., Bedford; and 19, Great George street, London, 8.W. — 


Є 27 


Muirhead & Co., 54, Old Broad-street, E. C.; and Elmer's End, Ken 

Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W... 2 
CONDUITS. 

Crompton & Co. ,MansionHouse-buildings,London,E.C.; and Chelmsford 3,22 


Doulton and Co., Lambeth, London, S. E...... 2 23 
Fowler- Waring Cables Co., 32, Victoria-st., London, S. W.; and N. Woolwich.. — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 28 
Johnson and Phillips, 14, Union-ct., Old Broad -st., London; & Charlton, Kent 1,17 
Laurence, Scott and Čo., Gothic Works, Norwiſcgdſgſgdſd« .æ & 
Stiff (J.) and Sons, The London Potteries, Lambeth, London, 8. ZZ. 


CRUCIBLES, PLUMBAQO. 
Carbon Syndicate, 89, Victoria-street, Westminster, SW. .........—...... “ 
Doulton and Co., Lambeth Pottery, London, . K. 


OUT-OUTS. 
Berend (O.) and Oo., Dunedin House, Ba 
Dorman and Smith, Manchester; and 94, 
Genera] Electric Co., 69, 71 & 88, Queen Victoria-st. , London, 
Laurence, Scott and Oo., Gothic Works, Norwich 


Landberg A. P.,Bradbury-st, „L d JJ. 
Selmony (Н. Xj and Oo. âl, Charlng С Cross-road, London, WO, SLLIS 


80 
ео аю dp 09 RS сз S Q0 as тоер 28 


hall-avenne, London, E. O.... — 
aring Oross-road, London, W. C. 25 
E. C.; & Salford 23 
2 
8 


DISINFECTANTS. PAGE 
Sanitas Co., Three Colts Lane Bethnal Green, London, = =. a» as = = = woe 30 


DYNAMO BRUSHES. 


Dickson, James, 48B, Gray’s Inn-road, London, W. C.... 66. TEL 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-07, 
Queen-street, London, E. O., and Branchen 30 


General Е1есігіо Co., 69, 71 & 88, Queen Victoria-st., London, E. C.: & Salford 23 


Allen (W. H.), Son and Oo., Bedford ; and 19, Great George-8t.,London,B.W. — 
Brush Electrical Engineering Co. , 49, Queen Victoria-street, London 12 85 m 
ondon 


Crompton & Co., Mansion House-buildings, London, . O.: and Chelmsford 8, 17 


Davy Electrical Construction Co., 15, Victoria-stree 
Whitehall-pl., Londo 


Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, E.C. .......... — 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E.C.; &Salford 28 
Co., Newcastle-on-Tyne ; and 17, Coleman-street, E. O. 4 
Mills, Manchester . 6 
7 


Johnsonand Phillips,14, W Old Broad -st., London; & Chariton, Kent ы 
Mather and Platt, Salford Ironworks, Manchester — m" : : Hn i 2 : К i : 23 
Newton Electrical Works, Taunton, Englanßd „„! duae = 
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Johnson 14. Ünion-ct. Old Broad-st.,Lond.,E.C.,& chtriton, Kent 1, 17 
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inued. PAGH | INSTRUMENTS. PAGE 
gard dear Posi VVV London, W. ее „ 000990899 2⁴ | Berend (0.) and Co. , Dunedin House, Basinghall-avenue London, Е.С, 92 m 
Laurence, Scott and Co., Gothic Works, Norwich ................ seuss M Chamberlain and Hookham, New Bartholomew-street, Birmingham ..... eee 9 
, =: „Manchester 2 Crompton and Co., Mansion House-bulldings, London, E. C.: & Chelmsford 8, 23 
Mather and Platt, Salford Ironworks, Manchester Edi 1 Ediswan-bulldings, 96-87 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W.C........... 24 dison and Swan United Electric Light Company, Ediswan-bu gs, 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W.; & Woolwich, Kent 10 Qaeen- street, London, E. C., and Branches .............................. 
ELECTRIO MINE EXPLODERS. 1171770 о аео 
Siemens Bros. & Co., 12, Cueen Anne's-gate London,8.W.; & Woolwich, Kent 10 Everahed & Vignoles, W. oodfleld Works. Harrow ra, London, W. 1 
100 // / ß ę Dvodom озо оос 
Ui. n on . б or Н U LI] , nadon, eUe „ „ оное ее о 26952 2 2 „6 „ — 
General Electria Co. 69, 71 E 85, Queca Victoria-st., London, K. C., & Salford 23 Johnson & Phillips, 14, Union-ot., Old Broad st., London; & Charlton, Kent 1, 17 
Jackson (Р, R) and Co., Salford Rolling Mills, Manchester 0 Muirhead ала Co, 54, Old Broad-street, F. C.; and Е mer'a End Kent. 27 
ELEOTRIO TRAMWAY SUPPLIES ie Кошон and iod In Red Lion- kirest. Сепкен Dondon, E.C. .... р 
г | p 78 & . . n-ga en, an affron "1 oudon «Ме 9250€ 
zu A. п му nora Westminster, London. S. W... 81 Pitkin, J 485. Ked Lion-street, Clerkenwell, London, E.C ..........- asai 20 
NEERS and c „ Jules, Paris ad es РР qu dS sive EE SEPA EAVS AE : 
Belliss (G. E)& Co., Ledaam-st. Works, Birmingham; and 9, Victoria-st., Bax (Julius) and Co., Ridgmount-street, Store-street, London, W... . 94 
London, 8, $e »9.84/9 € Rv Ma qud „ 66 „„ „6 „46 РЕТТҮҮ: B © ee 81 Siemens Bros. and Co., 12, Queen Anne 8-gate, London $ and Woolwich, Kont 10 
crum W 49, goron ME London, eM. еэ 9 ез; ER edd a Toudon, E.C. eo = eee a ii 2 6 „ „%% „66 19 
Chloride Thectrical Storage ‘Syndicate, 89, Victoria-street, London, S. W. . .. 1l Vietoria. street, London ЕО and Liverpool ..... € 5 н 1 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchureh-st., London, Е.С, 14 White, James, 16-20, Cambridge-atreet, Glasgow ............................ — 
А 3, ‹ 9 о We 66 6 „„ „„ „„ „ 2 6 „ „„ „„ „6 K. G., and Chelmsford. 8.22 a’ ey O., о 8 eet, rming „ 62 6 „ „6 „ e 62 „„ „„ „ „ „„ оо 
Dary Electrica бошча п Sempan 8, Тобун шиш, ccc 
Draag and Gorham 66, Victoria-street. on 0 : . 2 % %„%„%„ „4 „6 — Mosele D. and Sons. Cha > Works Ardwio Manchester ........ 18 
Жн, Anderson and Goolden, 8, Whitehall-place, London, 8B. V. Works: 88 3 Mitansll. 48. TI. Chinwall-atreet. London. BO oae — 
Electric 0 eee оноп C., Wolverhampton n and Dashwood House, Old e Dashwood House, London, E.C. 0 % % % „% „%„% 902229090029909760006*99 == 
prod ate London EO. 4. at Wincheserstlondon E; A Miwal E. ss | Ballers, Limited, 82 & 88, Queens, London, ig. end Hanley and Tipton. „6 
Fowler (J.) and Oo. ей. and 6, Пош ec ee ees E nden. B. W. | . Everedand Oo. ‚ 27-85, Drury-lane, London, W. O.; and Birmingham. — 
e SEC p S RIETI NE 
. А „21, U ‚ J enley's (W. T.) Tel. Works Co., 8-ln, Cannon- t., Lon., & N. Woo 
поет a S., 11, Queen Yictoria M: London; 1 се n, Dorset.. 8 Johnson 4 РЫН в, 14, Union-ct., Old Broad-st., London; & Charlton. Kent 1, 17 
icis RE n: ns dn o on Bae A 2 den. . C: & Charlton, Kent. i, 17 Siemens Bros. & Co., 12, Queen Anne agate, London ; and Woolwich, Kent. 10 
i6 son E Ps, n епо i Now Bend ге London W mommies Stiff (J.) and Sons, London Potteries, Lambeth, London, S. WMW... ome 
Laurence Scott and Co. "Gothic Works, No 2 „ 18 er he I Warrington; and 11, Queen 1 
Маш and Platt, Selford Ironworks, Manchester - T —(—————— . 2 LAMPS. : сЕ E 
a vor and Coulson, 47, King- street, eton, OW eee зө” та ооао Berend (O.)and Co., Dunedin House, Basinghall-avenue, London, E.O. .... — 
Rees Por And Со, 16, Bec Dion sree Clerkenwell, London, E. C. pom 1 Brush Eee Eng nearing Со. Е 49, queen Victoria-street, London, Е.С... 81 
Palaometer En; ineeriug Oo., N ine Elms Iron Works, London, 8. WW... 8. 8 ee a % e» Y: 
Bax (Julius) and Со. ,Ridgmount-street, Store-street, London, W.O........... 94. Crompton and Co.. Mansion. House-buildings, London, E.C.: & Chelmsford 8,23 
Siemens Bros. & Co.,19, Queen Anne’s-gate London В.У. ; & Woolwich, Kent 10 ~ Crystal Electric Lamp Co., St. Stephen’s Chambers, London, C 
„ Electric Co., 82, Victoria- street, Westminster, London, S. W... — Davy Electeioal ( Construction Co., 15, Victoria “atrect, W estminster, S.W, .. 80 
KING. orman an anc er; and London an OW lis vecta vae 2D 
willoox (W. H.) and, Ôo., 84-86, Southwark-street, London, 8. E. —.....0.0.— — Drake and Gorham, 66, Victoris-stree London, BW. S. csssosesoeosssssoso = 
wank Posto Company, Dock House, Billiter-street, London, E.C. -~ 9 тас und es ere шее ht Co., Ediswan-buildings, 86-87, ii 
uoen-stree o ae an ran: OG aS осоо нее әдә еее E 
Allen (W. Н. Son, and Oo., Bedford; & 19, Gt. George-street, London, S. W.. Electric Construotion Company, Wolverhampton; and Dashwood House, Old 
Belliss (G. E.) & Oo., Ledsam-st. Works, Birmingham; & 9, Viotoria-st Broad - street, London, E. CO. 33 e Баайа зә 
. erp E TRUE Tues 2 „ „ „„ ng Oo. , 40, Queen Victoria-street, London, E. C. 8L Vie ades уы л К London, W.C. eoeveneee 11 
rus eotrica eering о. ueen ria 8 eM. * streo n on е е 69656) „„ „6 „% о 2 26 „ 2„ — 
e . M Did oes 8 AM аа 
, man 0. 2 -00- e; e ? " А . е ve 0 8 3＋ꝙ½ũfj1⸗ „366 eee = 
Clayton & Shuttleworth, Lincoln ; and 96, Queen Victoria-st., London, Е.О. — “Hard” Incandescence Lamp Co.—Sole Agents Wilhelm and Co., Woo 
Crossley Bros., wW, Manchester; und 10, t. Bride-st, London, B. O. 16 Exchange, London, Е.О. ............................... 3 
Davey, Paxman Co., Colchester ; and 78, Queen Victoria-st.,London, Е.С. 22 Holmes (J. Н.) and Co., Newoastle-on-Tyne; & 17, Coleman-st., don,E.C. 4 
коо, поп and Goolden, 8, Whitehall-place, London, 8.W. Works: e Hungarian i Incandosoont Lamp Co.—Sole Agent, Fernand Espir,8, East India- 
ent „ „„ %% % %%% „%% % „%% ов 6222 6 66 „„ „6 6 „6 696535353325 66 „% „„ „ „6 „6 во "0090299 e avenue n on € „ „ „ 1 %%% % „%%% „%%% „% „% „% %%% „%%%%„%„„ „6% „„ 6 „„ „66 „ „ „6 %%% „ 06 „„ 6 6 
Fowler G. and Co., Leeds; and 6, Lombard-strect, London, R. O.. — International Electric Co., 55, Redoross-street, London, Е.С, .............. — 
Greenwood & Batley, Armley-rd., Leeds; & 16, St. George's-st., London, B. V — Improved Eleotric Glow Lamp Co., 108, Queen Victoria-street, R.C. ........ 15 
ишу, và 11 ae Спе у dette. Ptah E. C.; and Bourton, Dorset = : ооа т ү Co. London, Nin d EORR von & Charlton, Kent 1, 17 
ather and Platt, Salford Ironwor anches teen ene ae is Nijmegen and Brussels .................. — 
Ransomes, Sims, & J offeries, ipswich ; and 9, Gracechurch-st., London, E. O. 12 Siemens bros. and Co., 12, Queen Anne's-gate, London, S. W.; and Woolwich 10 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st., Е.С. .... 4 Scholzig (Oscar), Dashwood House, London, E. C.. — 
Willens and Robinson, Thames Ditton, Surrey ..... FC — ш (W. М.) & aoe ri 5 „ aan cis nies ie 18 
ENQRAVER& AND DIVIDERS. unbeam Lamp Co., Gateshead-on-' ө; and бо, Fenchurch st., London. Е.С. З 
. 71, Pentonville-road, London, N. 666 %%% „% %% „„ „ оого ве оо чето 12 Weinert, K., 5 Admiralstrasse 18d, Berlin.—Sole Agents, Wilhelm and Co., 
18z, Wool Exchange, Coleman-street, London, E.· ..,................... 
EXPANSION SHEETING AND RINGS. Jon.R.O " Western Electric Co. (Aro), 79, Coleman-street, London, E,C................ BL 
FI ERE. 4 Asbestos Company, Pook Bouse, IUe qHeot.Dondon, эе а ma Lamp Co,, 47, Victoria-street, London,S.W........... — 
LAMPH 
Delaware Hard Fibre Company, 16. Long-lane, London, &.0O........—-—-—— — 
Moseley (D,) and Sons, О agel Field Wo Arawiok, Manohesier......-.—- 18 | уол Ужар Ооной On ced pent Company, Ediswan-buildings, 86-87 
Mosses and спе, Unlewell-etreet London, Оена ене ае Electrical Company, 122 and 121, Charing Cross-road, London, W.C. ........ 


FITTINGS FOR ELECTRIC LIGHT. 


Queen-street, London, БУО АПФ Branches...... o 0 


e, London, W. C.; and Birmingham 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 


23 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 17 
Laing, Wharton and Down, 82a, N ew Bond-st. London W. ————— ^». 94 
Lundberg, A. P., Bradbury-street, Kingsland, London, . Sua di 
Macfarlane and Co., Glasgow ..................................55.......... — 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.C... ........ — 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
Victoria-st., Londonu, E. C., and Liverpool Vo ed ad ado « | 
Western Electric Co., 39, Coleman-street London, Е.С. G. 51 
FLUCRESCENT SCREENS. 
Berend Oye Co., Dunedin Hoase, Basinghall-a venue, London. Е.С. .... — 
Bonnella (H. D.) & Son, 58 Murtiuer-stuecs Lundou, “)... sasse da 
Cossor, 67, Farringdon-road, London. Е.С. ................... . ОГОИ - 
Hicks, J. J., 8, 9 and 10, Hat: on - gardon, London, Е.О ..... Ras (uae eee, = 
FUSES. | 
Laurence, Scott and Co,.Gothic Works. Norwich e e = — == == ~e =e m me m -s o- 2 
General Electric Co., 69, 71 & S8, Queen Victoria-st., London, E.C., & Salford 28 
GAS LIGHTERS (ELECTRIC . 
General Electric Co., 69,71 & 88, Queen Victoria - at., London, E. C.; & Salford 28 
GLOBES AND SHADES. | 
Dorman and Smith, Manchester; and London and Glasgow V 
Drake and Gorham, 66. Victoria-street, London, 8.W. ....... P — 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 
36-37, Queen-street, London, E.C.; and Branches ....... ОРТТО e 80 
Evered апа Co., 27-85, Drury-iane, London, W. C., and Birmingham ........ — 
General Electric Co., 69, 71 & 84, Queen Vietoria-st., London, E. C., & Salford 28 


RS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E.C. ол as os oo os ос ав cs osca — 


Wood-st 3 E.C. ong 17 
13 


INDIA RUBBER 
113afburg indja Rubber C. мед И Winter Vg London Wall 


Moseley (D.) and Sons, Chapel Field Works, Ardwick Manchester dM aan de QE 


LAMP PILLARS 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Lon ion, E. O.; & Salfor 1 
Macfarlane and Co., Glasgow А 
LEAD MACHINERY. 
Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland e ee sesso — 
LIGHTNING CONDUOTORS. 
General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E.C.; & Salford 23 
Jonnson & гаир», 14, Union-ot. Vid Broaa-s&, Lou, tun; & Chariton, Kent.4, 17 
Muirhead and Oo., 54, Old Brosd-street, N. 0; and Elmer's End, Kent .... 97 
sax (Julius) and Co., iidgmounv-etreet, Sture-atreet, London, W.. 24 
LUBRICANTS. 
Reliance Lubricating Oil Co., 19 & 31, Water-In., Gt. Tower-st., London, E.C. 18° 
Willcox (W. Н.) and Co., 84-86, Southwark-street, London, 8. 


MANUFAOTURING ELEOTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow.. 25 


11 
General Electric Co., 69, 71 & Sd, Queen Victoria-street, London; & Salford 38 
28 


* „ „ „ 9*902306050006494809259060000922822825829009800898599 ~o 


eo8e28e80 09.5 996 Ä 


Fame and an. Golden S, Whitehall- l., London, 8. W. Works: Erlth, Kent 
son and Swan, Uni ectric Light Company, Ediswan-buildi 86-8 
` Queen-street, London, E.C., and sranches каны E i 


i a ee ee ee ee ee „ „ оо э о ө ө 


Henley's(W. T.) Tel. Works Co., 27, Martin’s-lane, London, and N. Woolwich. 1 

; eater 5 
Johnson & Phillips, 14, Onion-ct. avis Broad-st., London; & Chariton, Kent. 1, 17 
2 


Lundberg, А. P., Bradbury-street, Kingsland, London, . EE 


METERS (Electricity). 
Chamberiain and Hookham, New Bartholomew-street, Birmingham ........ 9 
General Electric Co., 69, 71 K 88, Queen Victoria-st, London, E. C.; & Salford 23 
Johnson and Phillips, 14, Union-ct., Old Broad - at., London; & Obariton, Kent, 1,17 
Laurence, Scott and Co., Gothic Works, Norwich... 2 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, 8. W.. — 
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ELECTRICAL ENGINEERS & MANUFACTURERS OF ELECTRICAL 1 


V AMMETERS зое 
Ws Useful for Lamp Testing. 
MUIRHEAD & С° | | | | es | АММЕТЕВ ae pan sided e | | 
Н = =e — — from 24. 4s. | 


= WESTMINSTER. 


VOLTMETER disces from bt 


to 2'5 volts, price 26. 68. 


V0 LTM ETER ое £4. de: | 


— 


Unrivalled | for A ccuracy. 
Not Affected by External Magnetism. 


Large Range and Uniform Readings. 
Offices: 54, OLD BROAD STREET, E.C. Works: Elmer’s End, Kent. 


„ PRINCE'S MEWS, Great George Street, WESTMINSTER, чо. 


New Book in “The Electrician” Series. 
THE ONLY BOOK ON ACTUAL SUBMARINE CABLE WORK. 
8vo. Very fully Illustrated with Original Drawings, price 128. 6d., post free, abroad 138. 6d. 


SUBMARINE GABLE LAYING AND REPAIRING. 


By H. D. WILKINSON, M. I. E. E. 
TABLE OF CONTENTS: 


CHAPTER I.—Tho Cable Ship on Repairs. CHAPTER III.—Tho Localisation of Faults. 
Preliminary—The Earth Overlap Test—Earth Overlap as a Loop—Cable Currents 
Speaking Apparatus — The Mark Buoy—Grapnels and Grappling—8 ресів! Ота nels 
able Inboard —Buoying the Cable—Picking up—Types of Gabis nderrunnin ee 5 False Zero— Polarisation of Fault or Break — Improved Blavier— 


Manoe Partial Earth Test —Mance Test for Fracture —K ennelly's Break Test — Battery 
Capacity of Tanks —Picking-up Gear—Removal of Fauit —Joint in Core—Cable Spi ce m m 
— slipping Splice—Cable Stoppers - Paying Out —Buoyed End Inboard—Final Splice = x г. Р by Variey 3 еза of Cable in Тыш выш Galvanometers т 


Roh шараш Es!!! 0 вре Aenea; ролше а белү Tests—Calibrating the Slides—Clark s Fall of Potential Test—The Polar 
Test. 
TER —Types CHAPTER IV.—The Laying of Submarine Cables. 
CHAP n. of Cable Ships. Design and Manufacture—8hipment— Landing Shore- . the Route 
The Cable Ship Faraday —The Cable Ship Store Nordiake’ and H. C. | — Cable House and Landline-—Laylng Main Cable — Final Tests 
Oersted — The Cable Ship * Monarch "—The Maintenance of Home and Continental 


Cables —The Cable Ship.“ Electra "Тһе Cable Ship“ Mackay-Bennett "—The Cable APPENDICES. 
Ship Retriever Cable Depóta—Cable Gear on the John Pender.” Appendix to Kennelly’s Break Test—Appendix re New Japanese Cable Steamer. 


NOW READY, NEw EDITION of VOL. I. 


More than 600 pages, and over 200 Illustrations. Price 12s. 6d., post free. 


THE ALTERNATE-CURRENT TRANSFORMER 


IN THEORY AND PRACTICE. 
By Prof. J. A. FLEMING, M. A., D. Sc., F. R. S., M. R. I., &е, 
VOL. II., SECOND ISSUE. More than 600 pages, and over ЗОО Illustrations. Price 12s. 6d. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


"THE ELECTRICIAN” PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON. 
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Classified Index to Electrical Trades.—continued. 


МІСА. А . i PAGE 
Wiggins(F.) and Sons. 10. Tower-hill, and 62 and 68, Minories, London. E. O. #8 


MICROPHONES. 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London. W. C.: and Coventry, England. аъ 90 
General Electric Co., 60, 71 & 88,Queen Victoria-street,London, E. C.; & Salford 28 
Int national Electric Company. 55, Red Cross · street. London. K. .......... — 


MOTORS (Electric). 
Brush Electrical Eng neering Co, 49, Queen Victoria-street London Е.С 81 
Crompton & Co,, Mansion House-buildings, London. E.C. ; & Chelmsford. . . 8,23 
Crypto Works Co., 29. Clerkenwell-roat, London, ECC. 1 17 
Eaaton, Anderaon & Goolden,3, Whitehall-ol .London.S. W. Works: Erith. Kent 88 
Edis n & Swan United Electric Light Company, Ediswan Buildings, 86 & 50 


Johnson & Phillips. 14, Union.ct., Old Broad- st., London; & Charlton, Kent 1,17 
Laurence, Scott and Co., Gothic Works, Norwich ........ РРР КСРЕК 
Mather and Platt. Salford Ironworks, Manchester wens s . 22 
New Beeston Cycle Co., Coventry .. gg de — € ........ MU 
Newton Electrical Works, Taunton, England . — 


Siemens Bros. & Co., 12. Queen Anne's-gate, London, S. W. and Woolwich 10 
e DUOTINQ COMPOSITION. 


nited Asbestos Co., Dock House, Billiter-street London, E. O. 9 


NON-MAGNETISABLE WATCHES. . 
Smith (S.) and Son, 9, Strand, London, W.C. e ол na oo ою no оо mp 02 09 «„ овоо шр 9 


OIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C.: & Salford 28 
Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London; and Maucnester 13 


PAINTS, &c. 


PATENT AGENTS. 
Chapman (J. C.), 70, Chancery-lane, London, W.C. 000008 осоо оо эе OD OD OW оо OD — 
Lorrain (J. G.). Norfolk House, Norfolk-street, Strand, W.C. оз эю 9.0 0.9 (D оо 17 


PORCELAIN. 
Bullers Limited, 82 & 83, Queen-st., London, E.C.; and Hanley and Tipton 6 


POROUS CELLS. 
Epstein Elec. Acoumulator Co., Victoria Mansions, 28, Victoria-street, 
estminster, London, 8. W. .............. аас eacus A XR IE d de ——— 
Stiff (J.) and Sens, London Potteries, Lambeth, London, S. WW... „ 


PUMPS. 
Allen, Son and Co., Bedford; and 19, Great George-st,, London, S. W.. ... — 
веша (8: на Со., Ledsam-st. Works, Birmingham ; and 9, Victoria-st., 
naon А *e0606066900cc0€9969006099€ 2995 2 2 2560 969 „„ 2 6 %%% „ овоо - о — 
Easton, Anderson & 0001490 3, Whitehall-pi., London, S. W. Works: Erith, Kent 88 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 6 


SAND BLAST APPARAT J8. 
Tilghman's Patent Sand Blast Co., Sheffield o =e ~o oo ~o = me 13 


SOREWS, TERMINALS, e. 


Automatic Standard Sorew Co., Halifax ......................--......-... 95 

Edison and 8wan United Electric Light Company, Ediswan-buildings, 86-97, 
Queen-street, London, E. C., and Branches oo 630 

Kandt (J.) & Co., 12, Shaftesbury- avenue, London, W. 12 


Lehmann Bros., 88, Hampshire- street, Torriano- avenue, London, N W. ў С. ** 
SCREW THREADS. 

Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... — 
8HUNT-BOXES. 

Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E. .... £0 
SOCKETS. 

Electrical Company, 192 and 124, Charing Cross-road, London W.C. ........ 11 

General Electric Co.,69,71 & 83,Queen ictoria-st., London, E. O.; & Salford 38 

Lundberg, A. P. 9 Bradbury-street, Kingsland, London. N. e002 08 08080868 ов 8 
STEEL WHEELS. 

Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 5 
STEEL AND IRON FOUNDERS. 

Jackson (Р. К.) and Co., Salford Rolling Mills, Manchester 5 
STONEWARE AND PORCELAIN. 

Doulton and Co., Lambeth, London, S. E яе ‚е oco oce 

Stiff (J.) and Sons, London Pottery, Lambeth, London, S. Z. 
STORAGE BATTERIES. (See ACCUMULATORS.) 


SUPPLIES FOR CABLE SHIPS. 


Dunoan, Wallet and Co., 114, Fenchurch - street, London, E. O. 260 %% „% 099090 88 
Indestructible Paint Co., 27, Cannon-street, London, Е.О. ..............* . 88 
Johnson & Phillips, 14, Union-ct., Old Broad-et., London: & Charlton, Kentl,17 
Muirhead & Oo., 51, Old Broad-street, Е.О. ; and Elmer's End, Kent.... 27 


SURFACE CONDENSERS. 


Bellis 46 Е.) & Со., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
London, 


SWITCHES AND SWITCHBOARDS. 


Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, E.C... — 
Crompton and Co., Mansion House-buildings, E. C.; and Chelmsford .... 8,2 
Dorman and Smith, Salford, Manchester; and London and Glasgow...... 25 
Drake and Gorham, 66, Victoria-street, London, S. W. ....... 5 — 
Easton, Anderson & Goolden.3, Whitchall-pl., London. S. W. Works: Erith. Kent 88 
Edison and Swan United Electric Light Company, Edis wan-buildings, 86-87, 


18 


8. € 9 E E EEEE TENESSE 9$ eee e eee 6 ов „ „ „ „„ „6 „1 0% 6. % 6 „„ „e,. 


Queen- street, London, E. C., and Branches 30 
Electric Construction Co., Wolverhampton ; and Dashwood House, Old 

Broad-st., London, E. C0. асаана навалы — 
Evered and Co., 27-35. Drury-lane, London, W. C.; and Birmingham — 
General Electric Co., 69, 71 & , Queen Viotoria- st., London, E. C.; & Salford 28 
Holmes (J. H.) & Co., Newoastle- upon -Tyne; & 17, Coleman - st, London, Е.С. 4 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 5 
Johnson & Phillips, 14, Union- ct., Old Broad - st., London; & Charlton, Kent 1,17 
Laurenoe, Scott and Co., Gothic Works. Nor wien 2 
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and A. E. Kennelly, D.Sc. 4s. 6d. 
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ELEOTRIC WIRING. For the use of Architects, Underwriters and 
the Owners of Buildings. By Russell Robb. 16a. 


Price, 
paper 18., post free. 
UNIVERSAL WIRING COMPUTER. By Carl Hering. 5s. 


MAY’S TABLE OF ELECTRIC CONDUCTORS. For official 
use, printed on cardboard, with metal edges and suspender. Price 28., post 
[ее E ga. For the pocket, mounted on linen, in strong case, 2s. 6d., post 
ree 2s. 

WIRING SLIDE RULE (Trotter’s Patent). For the pocket: 
2s. 6d., post free 2s. 7d. 

THE PHGSNIX FIRE OFFICE RULES FOR ELECTRIC 


LIGHT INSTALLATIONS AND ELECTRICAL POWER INSTALLA- 
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ments, should be avoided if possible. It will be no easy matter 
—this government of the laboratories; and much thought 
must be given to it. The providing of the appliances is only 
the beginning, and that is within the power of wealth: the 
procuring of the right men is the real crux, and that is 
beyond anything but the power of wisdom; but it must be 
aided by wealth too. | 

We hope to see a National Physical Laboratory started before 
long; but the present laboratories in no way compete with 
that. The National Laboratory is to be devoted to the 
highest accuracy, to secular investigations, to maintenance of 
standards, testing of instruments, determination of constants, 
and the like; but Mr. Moxp's laboratory is to be devoted to 
pioneering work, striking out new lines of research, to dis- 
eovering new elements, new compounds, new forces may be, 
new forms of energy ; to all the work that is best conducted 
by the untrammelled individual, the far-sighted amateur, not 
necessarily overladen with learning, not by any means ham- 
pered by excessive control, but given a fair field and some 
favour, and left to see what he can find out. 

Many, we fear, will be the incompetent persons who will 
apply for admission, and we do not envy the Committee of 
Selection their work. It will be most important that the 
Professors of the Royal Institution shall not be occupied by 
looking after the junior workers in the new laboratories, else 
it wil be only a repetition of а university laboratory, where 
there is very little time for real work, and where a great deal 
of raw material has to be trained. There must be no training 
in the new laboratories ; that must be done elsewhere; and 
the time of the Professors at the Royal Institution must not 
be unduly encroached upon by details of administration, and 
by constant committee meetings. It is easy to say these things, 
but we realise the difficulty there will be in carrying them out; 
and manifestly these are the problems, these and others like 
them, which will have to be faced, if the new laboratories are 
to rise to the expectations which are being formed of their 
capabilities. „ | 

That the countrymen of Davy and Farapay should owe the 
establishment of this institution for prosecuting the kind of 
researches for which they are famous to a gentleman of 
German birth is typical of the way in which our wealthy mag- 
nates spend their money. In America they seem to under- 
stand the art of giving really large sums, and in the North of 
England our more moderately wealthy men have done hand- 
somely; but in London, for some reason or other, private muni- 
ficence is rare, except to the extent of a few hundred or 
perhaps a few thousand pounds. No one in England puts 
down a million to further the object he is interested in, and 
a gift of à hundred thousand is very rare, especially for 
scientific purposes; and yet the returns that may be made for 
really princely expenditure are in no other subject so speedy, 
so plentiful, and so certain. We cordially join in thanking 
Mr. Момр for his noble gift, and we hope that the wisdom 
of its detailed execution will be worthy of the magnificence of 
its conception. 


— ————— 


REVIEWS. 
Kalendar für Elektrochemiker sowie technische Chemiker und 
Physiker. Dr. A. Neuburger. (Fischer Technologishe Verlag.) 
The conception of a pocket-book for the needs of the 
chemist in charge of an electrolytic plant is distinctly laud- 
able. The execution of that idea is in this case execrable. The 
little book which bears the characteristically Teutonic title 
quoted above is an excellent example of the gentle art of 
careless compilation. It is crammed with data which already 


existed in a readily accessible form in pocket-books of all kinds, 
from Molesworth to Haswell, these serving to swell its bulk to 


inconvenient dimensions, and causing a portion of it to over- 
flow into a sort of appendix. A cursory glance at the first 


100 pages of reading matter has revealed such a plethora of 


blunders that our courage has failed, and the rest of it is, and 
is likely to remain, to us an unexplored and very dark conti- 
nent. The whole justification of a pocket-book of any kind is 
the accuracy of its data; and when the facts are so wild that 
16 is stated that barium hydroxide needs 0:09 part of boiling 
water for its solution, the raison d’être of the said pocket-book 


‘disappears. In this case we should be extremely sorry to use 


any statement furnished by this book unless it were alread 
perfectly well known to us. The utility of a work of this kin 
is not excessive. | 


ON THE DIELECTRIC CONSTANT OF LIQUID 
OXYGEN AND LIQUID AIR.* 


BY PROFS. J. A. FLEMING, F. R. S., AND JAMES DEWAR, F. R. S. 


The exceedingly high insulating properties of liquid oxygen and 
liquid air indicate that these bodies are dielectrics, and posseas a 
dielectric constant or specific inductive capacity which it is necessary 
todetermine. We have, therefore, lately made some measurements 
which have enabled us to assign a number representing, in all 
probability, a close approximation to these constants. 

The remarkable non-conducting quality of these liquid gases for 
electricity enabled us to employ a method which, generally speaking, 
is not applicable to liquids other than those of very high specific 
resistance, or insulating power. The method used by us in these 
experiments consists in the employment of a small condenser, com- 
posed of metal plates, which can be plunged beneath the surface of the 
liquid gas, and the capacity of this condenser measured when the 
dielectric between the plates is first gaseous air at ordinary tempera- 
ture and pressure, and is next replaced by the liquid oxygen or liquid 
air. In order to determine the capacity of this condenser, which is 
necessarily small and of the order of 0001 microfarad, we adopted 
the well-known device of charging the small condenser with a high 
potential (100 volts), and then discharging it into a much larger, 
well-insulated mica condenser, having a capacity of about 0:5 micro- 
farad. This process was repeated ten times, and the larger con- 
denser was then discharged through standardised ballistic galvano- 
meter. А specially-constructed and highly-insulated key was 
employed to charge the small condenser by means of a battery of 
50 small lithanode secondary cells ; and then to discharge it into 
the larger condenser. The success of this method depends entirely 
on the absence of sensible leakage in the condensers, and it is 
essential to show that the small condenser loses no sensible portion 


| of its charge by leakage or conduction during the interval which 


elapses between disconnecting it from the battery and connecting 
it to the large condenser, which acts as a reservoir... | 

In these experiments the small condenser consisted of 17 plates 
of carefully flattened aluminium, about Imm. in thickness; each 
plate being 5cm. wide by licm. long. In order to separate the plates 
small distance pieces of crown glass were employed, each fragment 
being about 3mm. square and 1mm. thick. Four of these fragments 
were affixed to each metal plate with a touch of shellac at the four 
corners and one fixed in the middle. The 17 plates were then 
piled one on the other, the glass fragments acting as separators, 
and the alternate plates were connected together by wires soldered 
to each series. A metal clamp kept all the plates in position. The 
condenser so formed consisted of 17 plates, eight being the positive’ 
and nine the negative surfaces. The glass distance pieces had a 
total surface of very nearly 1 per cent. of the total opposed surface 
of the plates. The condenser so formed had a capacity of 0:001031 
of a microfarad when gaseous air at 15°C. and normal pressure 
formed the dielectric. 

The authors then remark that the capacity of the small aluminium 
condenser may be considered to be made up of two parts. Firstly, 
& part which is changed when liquid oxygen is substituted for 
gaseous oxygen or air оп immersing the condenser, and which 
thereby becomes increased. Secondly, a small part of the whole 
capacity due to the glass separators. These, as a whole, have a 
surface very nearly equal to. 1 per cent. of the whole surface of the 
metal plates, and a dielectric constant, when cooled, to — 180 C., of 
5:0. This part of the capacity remains practically constant whether 
the condenser is lifted out of the liquid oxygen into the cold gaseous 
oxygen lying above it, and which is at nearly the same temperature, 
or put into it, as long as the condenser is very nearly at the same 
temperature in the two conditions. = 


* Abstract of a Paper read before the Royal Society. 
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Before relying on the above method, it was n te prove 
that the loss of charge of the small condenser was negligible during 
the time elapsing between the end of the charge and the end of 
the discharge of the small condenser. We found on trial that 

although the small condenser had a capacity of only 0:001031 micro- 

farad, it held its charge when charged with 100 volts, and placed 
beneath the surface of liquid air in the most extraordinary way. 
The test for insulation was as follows: The small condenser was 
charged with 100 volts, and discharged through the galvanometer 
instantly. The galvanometer throw was 95 scale divisions. The 
small condenser was then charged and allowed to stand 10min. 
insulated. It was then discharged through the galvanometer, and 
the throw was 90 scale divisions. In like manner it was charged 
and insulated for 47min., and the throw was then 80 scale divisions. 
Tho above figures show that the charge of the small insulated con- 
denser decreased only by about 15 per cent. in three-quarters of an 
hour when placed beneath liquid air, and hence the loss of charge 
in one-tenth of a second was quite inappreciable. * 

The same remarkable insulation is found when the small condenser 
is held in the cold gaseous oxygen lying above the liquid oxygen. 


The low temperature of — 182°C. prevents any sensible leakage 


across the glass distance pieces, and also increases the specific 
resistance of the glass itself. 


As a further instance of the very high insulating power of liquid 


air, we may mention that we charged the small condenser when 
immersed in liquid air with a Wimshurst electrical machine, and, 


after insulating the condenser and waiting a few moments, closed 


the terminals of the condenser by a wire. A small spark was seen 


at the contacts. We thus constructed a little Leyden jar, the: 
dielectric of which was liquid air, and the coatings the aluminium 


plates. "This liquid Leyden jar held its charge perfectly. 


Having satisfied themselves that the condenser when immersed | 
in liquid air would lose no sensible portion of its charge during the 


fraction (about one-tenth) of a second in which the charge and dis- 
charge key was moving between its contacts, the investigators pro- 
ceeded to experiment in the following manner. 

The condenser was placed in a very large vacuum vessel, holding 
about two litres of liquid oxygen, and it was charged as described, 
and discharged into a very good mica condenser, made by Dr. 
Muirhead, which had an exceedingly high insulation. "The process 
of charging and discharging ten times occupied, perhaps, two 
seconds. The resultant charge having been measured on the bal- 
listic galvanometer, the condenser was lifted out into the cold 

eous oxygen lying on the surface of the liquid oxygen, and 

efore the condenser had time to alter its form by rising in tem- 

perature, the same process was repeated with the dielectric changed 
to gaseous oxygen at — 182°C. | 


en follows а table showing the observed ballistic throws, all 
reduced to their equivalents at one common charging pressure of 


100 volts. From this it is seen that the mean galvanometer throw, 
when the condenser was immersed in liquid oxygen, was 10:903cm., 
and the mean throw, when raised into the gaseous oxygen, was 
7°146cm. | 2 | 

. One matter which we felt it important to examine, was whether 
there was any correction needed for the change in the dielectric 
constant of the glass separators with temperature. Since these 
glass separators had a total surface of nearly 1 per cent. of the area 
of the metal plates, the condenser may be regarded as consisting 
of two' condensers joined in parallel, one consisting of a glass 
dielectric condenser havlng an effective surface of 1, and the other 
a condenser having a liquid or gaseous oxygen dielectric haing 
an effective area of 99. 'In the course of these experiments we 
have, therefore, examined the effect of low temperature upon the 
dielectric constants of glass, paraffined paper, and mica. e fiud 
that on cooling these bodies to — 182°C. they experience a marked 
reduction in dielectric constant. The dielectric constant of a certain 
specimen of crown glass was reduced by 21:4 per cent. by cooling to 
the temperature of liquid air, or to — 185°C. The dielectric con- 
stant of paraffined paper was reduced by 28:4 per cent. under the 
same circumstances. ] We are engaged in a systematic examination 
of the influence of very low temperatures on the dielectric con- 
stants and specific resistances of the principal dielectric bodies. 
The crown glass used as separators in the construction of our 
small condenser had a specific inductive capacity of about 6:0 at 
ordinary temperature, and this at the low temperature would be 
reduced to nearly 5'0. Hence, in estimating the capacity of the 
condenser, as constructed, there comes in, as we have seen, a 


* These figures do not, of course, measure the electrical resistance of the 
liquid oxygen alone. They show, however, that the immersion of the con- 
denser in liquid oxygen enormously decreased or entirely destroyed any 
surface leakage over the small glass separators, and, as we have found by 
au independent examination, increased the resistivity of the glass itself. 
The specific resistance of liquid oxygen itself is pb BER high. 

t By another method we have found that for the glass of a glass test- 
tube the dielectric constant was decreased 22:2 per cent. by cooling to the 
temperature of liquid air. Under the same circumstances a certain speci- 
men of mica decreased only 5'01 per cent. in dielectric constant. 


correction from the presence of the glass. We selected glass in 
the first instance rather than ebonite or sulphur, as we thought 
it probable we should use the same condenser in determining other 
dielectric constantes, and we wished to construct the separators of 
а. material which was very rigid and not easily acted upon by oils 
or other liquids. 


Taking the formula 


and substituting for 0/0' the observed ratio 10°903/7 502, the inves- 
tigators find 
K=1°491 


as the dielectric constant of liquid oxygen referred to that of the 
overlying gaseous oxygen at — 182°C. as unity. Since the alumi- 
nium condenser is at the same temperature when the two measure- 
ments are made, no correction is necessary for any change of form 
of the condenser. 

To determine the dielectric constant of liquid oxygen in terms of 
that of a vacuum taken as unity, we require to know the dielectric 
constant of the gaseous oxygen lying on the surface of the liquid 
oxgen referred to the same unit. Boltzmann and Klemencic have 
both shown that the true dielectric constant of air at a temperature 
of 0°C. and 760mm. is 1°00059. That of oxygen gas at the same 
temperature and pressure is not very different. If the value of 
K —1 for gases varies directly as the pressure, and if temperature 
per se makes no difference, then the dielectric constant of the 
gaseous oxygen lying on the surface of the liquid oxygen, and 
which has a temperature of — 182°C. nearly, and a density about 
three times that of the gas at 15°C., is not far from 1:002. Hence 
the correcting factor to be applied to the above value of the dielec- 
tric constant of the liquid is at the most 1:002, and the true dielec- 
tric constant of liquid oxygen at — 182°C. and under a pressure of 
760mm. is not far from 1:493. We intend to examine this correc- 
tion more closely. 

As a matter of fact, we were not able to detect any difference 
between the capacity of the small condenser when held in air at 
ordinary temperature (15°C.) and pressure, and in the cold gaseous 
oxygen at – 182°C. lying on the surface of the liquid oxygen. 
Until we are able to make a better determination we may take the 
above number, 1°491, therefore, as representing in all probability a 
close approximation to the dielectric constant of liquid oxygen. 

The interesting question then arises, how far does liquid oxygen 
obey Maxwell’s law, by which the product of the dielectric constant 
and the magnetic permeability should be equal to the square of the 
refractive index for waves of infinite wave-length? The materials 
are at hand for making this comparison, as we have ourselves just 
determined the magnetic permeability of liquid oxygen, and find it 
to be 1:00287,* and the refractive index of liquid oxygen has been 
determined by Profs. Liveing and Dewar for several different wave- 
lengths.t 

Professors Liveing and Dewar determined the refractive indices 
(и) corresponding to certain wave-lengths (A). They state that they 
consider the best results are given by the wave-lengths 4416 and 
6438, and taking these and the refractive indices corresponding to 
them, the authors have calculated from them by the formula 
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the refractive index for infinite wave-length (.) and found it to be 
as follows :— ! 
p, = 172181. 


The square of this number is 1:4837, and this, therefore, is the 
value of the square of the refractive index for waves of infinite 
wave-length in liquid oxygen. 

Taking the product of the dielectric constant, K — 1:491, as above 
determined, and that of the magnetic permeability, p= 100287, as 
previously obtained by us, we find that this product Kp is 1 495, 
and hence that there is therefore a very fairly close agreement 
between the number representing the square of the refractive index 
for waves of infinite wave-length and the above product. The 
difference amounts to about two-thirds of 1 per cent. Hence liquid 
oxygen is a substance which very closely obeys Maxwell’s law. 

The authors have applied the same apparatus to the determina- 
tion of the dielectric constant of liquid air obtained in exactly the 
same manner. The observed results, when corrected as above 


* See The Electrician, December 11, 1896, p. 220. ! 

t Liveing and Dewar, Phil. Mag., Sept. 1895, p. 269, On the Refrac- 
tion and Disperaion of Liquid Oxygen and the Absorption Spectrum of 
Liquid Air." See also Liveing and Dewar “ Оп the Refractive Index of 
Liquid Oxygen," Phil. Mag., August, 1892, Оп the Spectrum of Liquid 
Oxygen and on the Refractive Indices of Liquid Nitrous Oxide and 
Ethylene ” : also Liveing and Dewar, Phil. 'Mug., October, 1893, “ Оп the 
Refractive Indices of Liquid Nitrogen and Air " ; also Liveing and Dewar 
Phil. Mag., Sept., 1888, Оп the Absorption Spectrum (luminous and 
ultra-violet) of Large Masses of Oxygen." 
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described, give for the dielectric constant of liquid air the number 
1:495, which is slightly more than that of the liquid oxygen. As, 
however, by the time the experiment was complete the liquid air 
had practically become liquid oxygen owing to the nearly complete 
evaporation of the nitrogen, the coincidence of the two results is 
only what was to be expected. 

With regard to the above-determined dielectricconstants for liquid 
oxygen and liquid air, it may be remarked that these numbers are 
smaller than those which have been obtained for almost any other 
solid or liquid substance of which we have been able to find the 
measured results. It has been already pointed out that large die- 
lectric constants generally accompany small specific resistance in a 
dielectric, and vice versa. Hence, as the specific resistance of the 
liquid oxygen is very large—it being a very fine insulator—it is not 
surprising to find the dieletric constant very small. Asabove men- 
tioned, at à very low temperature, the dielectric constant of some 
other solid dielectrics has been found by us to be very much reduced, 
and hence an interesting field of research is opened out for the exam- 
ination of the change produced by low temperatures on the dielec- 
tric constants of other well-known solid insulators, such as paraflin, 
ebonite, gutta-percha, mica, sulphur, spermaceti, and various frozen 
liquid insulators, such as the numerous hydrocarbon oils, carbon 
disulphide, ice, &c.* We hope to be in a position shortly to furnish 
further information on this point, and, also, if possible, to say 
whether the fall in dielectric constant, isfaccompanied by а reduc- 
tion in the refractive index ; that is to say whether Maxwell’s law | 
is obeyed at low temperatures. | 

We may add that we have already devised a method by which it 
will be possible to construct a condenser without the above-described , 
distance pieces, and hence to free the resulting measurement from 
the small uncertainty—amounting, perhaps, to about 1 per cent.— 
which may affect the above-given numerical results, and which 
comes in in consequence of the doubt existing as to the exact area 
of the separators, and also the exact dielectric constant of the glass 
at the low temperature. 

It is interesting to observe that the numbers which we have 
found above for the dielectric constant of liquid oxygen and liquid 
air are not very different in order, though somewhat smaller than 
the dielectric constant as already determined for some other liquid 
gases,t such as nitrous oxide and carbon dioxide. 

In conclusion, we may add that we have been again much 
indebted to Mr. J. E. Petavel for his kind assistance in making 
the above-described observations and measurements, 


Note added December 15. 


In connection with the above investigation, it is interesting to 
note one remarkable difference between the magnetic susceptibility 
of oxygen in the liquid and in the gaseous state. The mass of 
1 cubic cm. of gaseous oxygen, taken at 15°C. and 760mm., is 
0-00134 gramme. The mass of 1 cubic om. of liquid oxygen, taken | 
at —182°C. and 760mm., as determined by one of us (J. Dewar), | 
is 1:1375 grammes. Hence the ratio of the density of liquid 
oxygen to that of gaseous oxygen is 849 to 1. The magnetic 
susceptibility of gaseous oxgen at 15°C. and 760mm., as obtained 
from the figures given by Faraday and E. Becquerel, is 0:143 х 10-° | 
per unit of volume, while the magnetic susceptibility in the liquid | 
state is, as we have shown, 4228 х 10-6. Hence the ratio of the | 
magnetic susceptibility of liquid oxygen to that of gaseous oxygen 
for equal volumes is 1,594 to 1. In other words, the magnetic 
susceptibility of liquid oxygen is nearly twice as great as that of 
gaseous oxygen for equal masses. The inference is that 
magnetic susceptibility is not merely a property of the mole- 
cule per se, but is a function of the state of aggregation. 


Note added December 18. 


In addition to the arrangements above described for 
determining the capacity of the small condenser, we have 


| 


also employed the well-known method of charging and = 


discharging the small condenser through a galvanometer 

by means of a contact maker driven at a speed of sixty 

contacts per second by an electrically controlled tuning 

fork. By this means a steady deflection of the galvanometer 
is obtained due to the passage of the rapidly recurring discharges 
through it. Preliminary observations with this apparatus have con- 
firmed the above given value for the dielectric constant of liquid 
oxygen, and by a modification of it we hope shortly to make a very 
careful redetermination of the constant. 


* Mr. W. Cassie, M.A., Phil. Trans., Vol. XLVI., 1889, has given the 
results of measurements on the charges produced in the dielectric constanta 
of various insulators by heating them. Ав far as we can see, our initial 
resulta at low temperatures for glass and paraffin are consistent with his. 
It will be interesting to see how this relatively small dielectric constant of 
liquid oxygen comparea with that of other dielectries when these last are 
cooled to the same teinperature. 

+ See F. Linde, Journul de Physique, Vol. V., Sept. 1896, p. 413, On the 
Dielectric Constant of Liquid Gases." 

5 See The Electrician, December 11, 1886, p. 220. 


THE AMPERE STANDARD OF THE LABORATOIRE 
CENTRAL D’ELECTRICITE. 


The October number of the Bulletin of the Société Internationale 
des Electriciens contains an account by MM. Mascart and P. Janet 
of the principal methods of measurement used in the above estab- 
lishment. This is not a national institution like the Board of Trade 
Electrical Standards Laboratory, intended principally to maintain 
standards of electrical quantities. The Laboratoire Central under- 
takes to standardise any instruments for the public, but its work 
can only be considered as almost official. 

Resistance and current standards have been adopted as funda- 
mentals. A fundamental standard of electromotive force has not 
been adopted, since standard cells have not up to the present 
been made with the same constancy as standards of resistance and 
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Fic. 1.—Pellat Ampere Standard : Diagrammatic Sketch. 


The authors reserve, for a future Paper a detailed description of 


the construction of the resistance standards. There are ten coils, 


each of 1 ohm resistance. The coils are of bare German silver 
wire, Imm. diameter, and are placed in a bath of petroleum. 
They are fixed on a thick piece of ebonite, which forms the cover 
of the bath. "Through this pass two tubes, through which air is 
passed, so as to keep the bath in motion, and thus ensure that all 
parts of it are at the same temperature. 

The ampere standard adopted by the laboratory is M. Pellat's 
apparatus for measuring current in absolute measure. Figs. 1 and 2 
show the construction of this instrument. The horizontal coil AB 
is fixed, and the vertical coil CD can move about a horizontal] axis 
perpendicular to the plane of the paper. On passing a current, I, 
through the coil AB, a magnetic field proportional to I is produced 


— 
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Ета. 2.---Pellat Ampere]Standard :] General View. 


within. If Н be the horizontal component of the earth’s magnetism 
parallel to the axis of the coil, the total field parallel to the axis is 


X =/1I+H. 
If the same current pass through the movable coil, the latter is 
equivalent to a magnet of moment M, 
М =k’T. 

This latter coil is, therefore, subjected to a couple 

С= МХ = ITI H)=kk I +k HI. 
If, now, the current іп the stationary coil be reversed, the couple 
becomes OC’ NI -kI+ H)= - HI. 
Subtracting, € -C' 2H T, 


mE | " C-C 
or [= Ji TE 
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The moving coil js carried on the beam of а balance, and in each 
case equilibrium is restored by placing weights in the scale-pan. 
These weights p and p' are proportional to the couples C and C', so 


that :— — EE 
d es к xf 227 


2kk' 

The one absolute type of this instrument is kept at the Ecole 
Polytechnique. Its stationary coil is very long, so that the internal 
field is practically uniform. In calculations the small correction 
due to the ends is taken account of. The constant k of the fixed 
coil is thus known, x can in the same way be calculated from the 
dimensions of the moving coil, and the constant К” of the balance 
completes the necessary data for calculating K. In the secondary 
standards K is determined by comparison with the absolute instru- 
ment by a simultaneous measurement of current, the two instru- 
menta being in series. The value of K for the ampere standard at 
the Central Laboratory is 0:217682 in terms of the ampere and 


gramme. 


ELECTRICITY v. COMPRESSED AIR : ACTUAL RESULTS 
IN A MINE OF THE COLORADO FUEL AND IRON 
COMPANY.* | 


Last year Mr. Lewis Learing made an examination of the com- 
pressed air system in operation at one of the largest coal mines of 
the Colorado Fuel and Iron Company, Rouse, Colorado. His 
object was to ascertain the possible saving that could be made by 
substituting electric power. In his report Mr. Learing was able to 
show such great possibilities that the Company decided upon instal- 
ing an electric plant, which he was commissioned to design and 
erect and to take charge of for the first month of running. During 
this period he made a number of tests both of the compressed air 
and electric plants, which are interesting as affording working data. 

Tho figures for the compressed air plant are not so good as those 

found for the same class of plant in first-rate British collieries, but 
they are probably fairly representative of the average results in 
American coal mines lying in remote mountainous districts. The 
mine in question lies at an altitude of 6,000ft. above the sea level. 

The compressed air plant consisted of three Norwalk air com- 


pressors, each with 13'bin. high-pressure air cylinder, 22in. low- 


pressure air cylinder, and 20in. steam cylinder, all of 24in. stroke. 
The air cylinders were water-jacketed. The air receiver was 4ft. 
in diameter and 12ft. high. The plant was used for pumping in 
various parts of the mine. 

Air was takendown No. 1 slope in a 4in. pipe to a 12in. stroke 
Deane duplex pump, with 18°din. air cylinder, and 9°25 water 
cylinder, about 3,600ft. from the compressors. Power was also 
used at other parts of No. 1 mine, and also in another seam known 
as No. 3 mine ; but as the tests were confined to the Deane pump 
in No. 1, it is not necessary to describe them in detail. 

The test puinp discharged water through 700ft. of 10in. pipe, and 
2,000ft. of біп. pipe, laid in a practically straight line up No. 1 
slope, which has a dip of 5:3ft. per hundred. The average pressure 
on the faces of the rams was measured by a gauge, and found to be 
1201Ь. to the square inch. 

The water was measured by a weir at the end of the water dis- 
charge pipe on the surface, the weir being l6in. wide, with the 
ineasuring stake 4ft. up stream from the sill. 

The boilers which supplied steam consisted of a battery of two 
DÍt. by 16ft. horizontal tubular boilers, and six plain cylinder 
boilers, each 3ft. by 12ft. The boiler house was adjacent to the 
compressors, and the connecting pipes were consequently short. 

Crosby steam indicators were attached to the steam cylinders 
of the engines. 

The object of the test being to ascertain the total efficiency it was 
merely necessary to measure the indicated horse-power of the 
engine, the pressure at the foot of the rising main and the quantity of 
water delivered. Observers were stationed at the necessary points, 
and readings were tuken during one day from 10 a.m. until 5 p.m. 
At one time in the afternoon readings were taken at intervals of 
one minute for ten consecutive minutes. At another time one of 
the three compressors was shut down, and the pumping done by the 
remaining two compressors, as a check on the indicator measure- 
ments. ` | 

The results, says Mr. Learing, were somewhat surprising: . - 


Average steam pressure ... ............................. 80lb. per square inch. 
„„ BAP pressure «cesse pa Der ыйкы БӨ 501b. per square inch. 
„ revolutions of the three compressors ... 64 per minute. 


„ revolutions of two compressors ........ . . 110 per minute. 
„ ballons discharged by pumps q 400 per minute. 
„ number of strokes of pump 176 per ininute. 
И pressure at pumps 
" power in steam cylinders of the three 
сошргеввогз .............................. . 312 1.H.P. 


* Abstracted from an article by Lewis Learing in the Electrical Engineer 
of New York, November 25, 1896. 


120lb. per square inch. | 


Mr. Learing. gives the theoretical power. in the water at 28 H. P., 
and estimates the true net efficiency under normal working con- 


oe 28 
ditions at 312˙ r 9 per cent. 


The electrical plant was erected in two direet- coupled multipolar 
units, each capable of giving 190 amperes at 550 volts. The engines 
are of the vertical cross-compound condensing marine type. The 
cylinders are respectively llin. and 19in. in diameter by 1біп; 
stroke, and develop 150 n.r. at 250 revolutions per minute. There 
is a Wheeler surface condenser of the Admiralty” type. All the 
main electric-power circuits are iron-armoured lead-covered cables. 
The lighting circuits aré vulcanised rubber cables, laid in iron pipes ; 
and the mine circuit is No. 0000 ** weather-proof " cable, carried on 
triple petticoat glass insulators on iron wood brackets nailed to the 


props. 

The motors comprise а 10 n.r. multipolar machine, driving two 
coal screens; å similar motor driving the machine shop; and a 
25 H. p. motor running the 20ft. main ventilating fan. The installation 
of these four motors has displaced as many engines and done awa 
with about 1,000ft. of steam pipe. т 

In the mine there are two small sinking pumps, each driven by a 
15 н.р. motor; and the main pumps (one being in reserve) at the foot 
of No. 1 slope, replacing the air pump previously described. Each of 
the main pumps is of the Deane duplex double-acting type, with 
ram 9'5in. in diameter by 12in. stroke, and is geared to a 110 B. H. v. 
eleétric motor. Each is capable of delivering 600 gallons per 
minute against 400ft. head. 

Owing to an inoreased flow of water shortly after the order was 
given to erect the electric plant, No. 1 slope was flooded for a 
distance of 1,500ft. The two 15 H. p. sinking pump motors, in con- 
junction with & compressed air pump, were put to reduce the water. 

ring this work numerous tests were made of the small electric 
pumps. The average resulte are:— 

Average discharge of water . 

„ pressure at ришрв............................. 

M strokes of each ритр........................... 


500 gallons per minute. 
b6:5lb. per square inch. 
172 per minute. 


„ ü 8 37 amperes. 

»  Sitetion voltage 82 475 volts 

„ power at engine (non-condensing) ......... 52:86 1.H.P. 
power at pump discharge..................... 164 n.r. 


Efficiency : 
Generator unit, engine and dynamo 
Motor, pump, and line . js: a 
Total from cylinder of engine to water discharge 50 „ „ 

As soon as the first main pump was started and in good order, 
tests were made, with the following results :— 

Average discharge of water 550 gallons per minute. 

„ pressure at pump . 6110. per syuare inch. 
„ strokes of pump 188 per minute. 


71:5 per cent. 
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„ Mf edP ss ера hen 55:5 amperes. 

„ station voltage FFC 550 volts 

B power at engine (non-condenaiug)......... 536 1.1.1. 

„ power at pump discharge 24 11.1 
Efficiency : 


Generator unit, engine and dynamo 
Motor, pump, and line m. gi 
Total from cylinder of engine to water discharge 445 ,, „ 


It is necessary to note that withthe small motor the engine and 
dynamo were only giving about 20 per cent. of their designed 
output; while, with the large motor, engine, dynamo and motor 
were all much underloaded. | 

When the designed working conditions sre obtained, it is pro- 
bable that the total efficiency will be nearly 60 per cent. 

The marked economy of the electric plant, compared with the 
compressed air plant, is shown by the boiler power required with 
the two systems. necem n | 

The compressed air plant required eight boilers to run the com- 
pressors, with 312 1.H.p. and an effective power in the water of 
28 H. P. (vide tests). | B 

The electric plant required only one of the horizontal tubular 
boilers to give 53:6 1. H. v. at the engine, and an effective power of 
24 in the water (vide tests). | 
` Mr. Learing goes farther than this. He states that the whole 
plant of pumps and machinery formerly requiring eight boilers 
taxed to their utmost can be operated by the present electric plant 
with but the one tubular boiler." | 

We do not go so far as this. The figures upon which the effi- 
ciencies, as stated, are obtained are open to criticism ; but the 
boiler power required for the pumping operations above mentioned 
with the two classes of plant is a stubborn fact, and forms a striking 
object lesson. | 


75 per cent. 
61 
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EXPERIMENTAL DETERMINATION OF THE TEMPE- 
RATURE INSIDE VACUUM TUBES.* | 


BY. R. W. WOOD. 


The supposition that the temperature of the gases in the positive 
portion of a vacuum glow is far below red heat was first enunciated 
by E. Wiedemann,t and Hittorf derived the same conclusion from 
some simple experiménts. The theoretical calculations of War- 
burg? concerning the temperature of the unstratified portion of the 
positive region led to similar resulta. Hittorf (XXI., p. 123, 1884), 
further showed that the temperature of the negative glow must lie 
below the temperatare of melting platinum, since the glow com- 
pletely disappeared at that temperature. | 

Calorimetric investigations were conducted by Paalzowand Neesen 
(LVI., p. 276, 1895), and others. These gave an approximate idea 
of the total development of heat; but to my knowledge no accurate 
measurements have been made of the temperature of the gas in the 
various portions of the glow discharge. It is evident that such 
measurements must not be applied to the intermittent discharge of 
еа сасною coil, but to the constant current from а high potential 

ttery. | 

The chief aim of the present. work was the determination of the 
relative temperatures in the various portions of the glow discharge, 
with special reference to the stratification. As the best instru- 


Fig 1 


ment, considering the narrowness of the space whose temperature 
was to be determined, a bolometer was employed with a sensitive 
resistance, consisting of a loop or spiral of very thin platinum- 
шоп wire. | 

The constant current was furnished by a high-potential sto 
battery of 600 cells, with an E.M.F. vf ripe: vies А 
liquid adjustable resistance, consisting of a solution of cadmium 
iodide in amyl alcohol and a Siemens and Halske torsion galvano- 
meter, were placed in the circuit. | 

Before beginning the bolometric experiments, the increase of 


pressure produced in the tube by the discharge was determined, 


and from this increase of pressure the corresponding mean increase 
of temperature was calculated. Hittorf mentions having used one 


of his tubes as an air thermometer, and refers to the very slight ex- | 


pansion of the gases due to thé heating, but gives no figures. Since 
the variation of pressure is too small to be measured with an ordinary 
mercury manometer, sulphuric acid was substituted. The apparatus 
is shown in Fig. 1. It consists of a small glass flask, A, into whose 
neck a vertical tube is hermetically fixed, which reaches to the 
bottom of the flask, and is connected at the top with the vacuum 
tube B. The flask contains a little sulphuric aeid, and the interior 
of the flask also communicates with the vacuum tube through a 
lateral tube provided with a cock. This arrangement enables the 
observer to make the pressure on the liquid just sufficient to main- 
tain a short column of sulphuric acid in the vertical glass tube. 
This is done by opening the cock in the lateral tube during exliaus- 
tion, and closing it shortly before the required vacuum is attained. 
A further exhaustion then brings about a rise of the sulphuric 


* Wied. Ann., LIX., 2, pp. 238-251 1896. 
+ Hid., VI.. p. 298, 1879. ` 
+ /bid., LIV., p. 265, 1895. 


acid in the vertical tube. On disconnecting the air-pump from the 
vacuum tube and passing the current, the manometer column falls at 
once. The increase of pressure, and also the rise of temperature, 
is then given by the usual calculation. The initial temperature in 
my experiment was 20deg. ; the corresponding pressure 2mm. A 
current of 0:001 amperes produced a fall of the manometer of 
1mm., representing an increase of preesure of 0°135mm. of mercury. 
This implies an inorease of temperature of 19°70°C. This method, 
however, only gives an average or mean increase of temperature ; 
and its result cannot be directly compared with one given by the 
bolometer, since the latter only gives the temperature at a certain 
point in the tube. Р 

Warburg has shown that їп a gas under low pressure the trans- 
ference of heat is so rapid that a glow discharge attains a constant 
temperature after a fraction of a second. In the same manner the 
original temperature will be restored after the cessation of the dis- 
charge in a fraction of a second. Hence, with an intermittent 
current we might, if not too rapid, expect a rise and fall of the 
temperature in precise accordance with the play of the interrupter. 
This rise and fall should be attended with a ee variation 
of the pressure, and my experiments show this to be the case. 

The inertia of the liquid column in the apparatus just described 
is too great to allow of its following the rapid alternations of 
pressure, but the contrivance of Fig. 2 shows it very well. Toa 
vacuum tube is attached a U-shaped manometer tube with two 
drops of sulphuric acid. The vacuum tube is attached to the 
pump by a short length of rubber tubing, and during exhaustion 
the acid is combined into one drop. As soon as the desired vacuum 
is attained, the drop may be divided into two by suitable concussion 
of the. manometer. A gas bubble appears between the two, and 
the bubble has the same pressure as the vacuum tube itself. On con- 
necting the latter with the terminals of an induction ooil, the drops, 
which are about Jom. apart, alternately approach and recede from 
one another, vibrating in exact accordance with the interrupter. 
This is best exhibited with a pressure of 5mm., since smaller 
pressures fail to give a discernible amplitude. | 

Of the bolometric measurements I shall first describe those which 
determine the relation between current strength and increase of 


Fic. 2. 


temperature. In these experiments the bolometer wire had a fixed 
position, whereas in the experiments described below it could be 
moved up and down in the vacuum tube. | ЭЛ 

The arrangement of the apparatus is shown in Fig. 3. The 
middle of a iine coil of platinum-iridium wire traversed the axis of 
the tube. The length of the wire was 2cm., its diameter 0:035mm., 
and the distance between the ends of the wire carrying the coil.was 
O:0cm. The vacuum tube had an internal diameter of 1 dem., this 
being the same as that of the tube employed by A. Herz, upon 
which Warburg’s calculations are based. The high-potential accu- 
mulator A, the resistance tube B, and the torsion galvanometer C, 
have already been mentioned. The bolometer wire was inserted in 
a Wheatstone bridge in the usual manner, as shown in the figure, 
the current being supplied by a single accumulator, subject to a 
resistance of 20 ohms. | ; 

Nitrogen was empioyed in most of the experiments. It was pre- 
pared by conducting air over heated phosphorus contained in a 
porcelain boat in the tube D, and was then dried by passing it over 
phosphorus pentoxide. Air was not suitable for exact measure- 
ments, the current not being sufficiently constant. | 

The apparatus was so arranged that within the limits of tempera- 
ture to be observed the rise of temperature was proportional to the 
galvanometer deflectiohs,.as measured with scale and telescope. 
The change of temperature corresponding: to a deflection of on 
scale division was determined by immersing the bolometer wire 
together with a standard thermometer reading to tenths of degrees 
into heated oil, which gradually cooled: Four scale divisions 
corresponded to a rise of temperature of one degree. 

The question, of course, remains how far the wire assumes the 
temperature of the surrounding gas. Owing to radiation and con- 


| duction it must necessarily fall short of the temperature of the gas, 


and it would have to be infinitely thin to give absolutely accurate 
4 : | E 


90 


«а 


values. But the probable error may be estimated by working with 


wirés of various thicknesses. The wire employed had a diameter of 
0'035mm., and since thinner wires are difficult to obtain and to 
manipulate, platinum foil of less than 0:001mm. thickness was 
employed, rolled on silver. А strip 1mm. wide and 1 50m. long 
was mounted in place of the coil, the solder was protected by 
asphalte lacquer, and the silver removed with dilute nitric acid. 
Iu washing out and drying the vacuum tube the greatest care had 
to be employed, owing to the excessive delicacy of the remaining 
Btrip. e resistance of the strip was found to be 2:5 ohms, which 
nearly corresponds with the calculated resistance. 

The vacuum tube was exhausted down to 2mm., and a current 
of 0:0012 ampere was transmitted, the platinum strip being 
immersed in the anode light. The galvanometer deflection was 
40cm., or about 10 times the amount observed in the case of the 
wire. This was chiefly due to the greater temperature ooefficient 
of the strip, consisting as it did of pure platinum, whereas the 
wire oonsisted of platinum-iridium alloy. The platinum strip was 
then immersed in oil at 25deg., and the temperature producing 
. & galvanometer deflection of 40cm. was determined. This was 
found to be 43deg., thus giving an increase of temperature of 
l8deg. The rise of temperature of the gas in the anode light, as 
determined with the wire under similar circumstances, amounted 
to l9deg. (see Table III.). The thin platinum foil assumed the 
temperature of the gas more rapidly than the wire, and would, 
therefore, have been better ada for the experiments, had not 
its breadth interfered with the glow discharge. This influencé was 
also sensible in the case of the thin wire, y when working 
the bolometer in the stratified di . The strata seemed, as it 
were, to be elastic, and to yield to the wire only after a oertain 
defoi mation. I shall recur to this phenomenon further on. The 
agreement between the results obtained with the wire and the strip 
respectively justifies the assumption that the wire assumes the 
temperature of the gas to an extent sufficient for our experimenta. 
It had still to be proved that the glow discharge only affects the 
galvanometer by altering the resistance of the wire. The bolometer 
circuit was therefore broken and the tube brought into action. 
This produced no deflection of the galvanometer. 

The first measurements were made at different pressures and 
different current intensities in the unstratified anode light. The 
cock communicating with the air pump was left open, in order to 
eliminate as far as possible any increase of pressure due to heating. 
The values obtained are given in the following tables, in which i 
means the current strength, w the increase of temperature in 
degrees, and w/i the ratio of both divided by 100. To avoid com- 
plicating the tables I have omitted the galvanometer deflections and 
only given the temperatures. 


TABLE I.— Pressure 0:3mm. 


TABLE II.— Pressure 1 mm. 


1 | w. TUE 7. w wji. 
' Deg. Deg. 

00015 | 1390 87 0:0007 11:5 164 
00017 150 88 0:0009 14:0 155 
0-0018 15:7 87 00012 170 142 
000921 177 84 00015 21: 145 
0002 1 180 82 00019 26:2 138 
0-0025 19:5 78 0-0025 34-0 136 
0-0032 925 | 79 0˙0032 422 | 132 
0:0036 257 | 71 | 


і 


TABLE III.— Pressure 2mm. 


s i - . calculated Par 
: | : (Warburg). 
Deg. | Deg. 
0:0012 19 | 22 158 
0°0020 50 | a5 150 
0:0032 | 45 | 40% 141 
TABLE IV. Pressure imm. 
. | w calculated PE 
L w. (Warburg). w/t, 
И ОССЕ 77 
Deg. | Deg. 
00010 20 — 22ꝛõ 
0:0012 27:0 50:0 225 
0:0015 51:0 T 207 
0:0018 57:0 205 
0:0020 40:0 200 
| 0:0022 44:0 200 
0:0025 4977 198 
0:0027 50°7 a | 187 
0:0032 59:5 627 | 186 
0:0046 75-0 P | 160 
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The values of w, being the rise of temperature above the surround- 
ing temperature of 25deg., confirm the views of E. Wiedemann and 
Hittorf concerning the comparatively low temperatures of vacuum 
tubes. The theoretical calculations of Warburg, already referred 
to, based upon the assumption that in part of the tube the total 
energy consumed, as represented by the product of the difference 
of potential into the current strength, is converted into heat, agree 
fairly well with my results. The temperatures calculated for the 
axis of the anode light ‘are contrasted with the observed values in 
Tables III. and IV. With the bolometer wire, which occupies a 
space 0'5cm. wide, the mean temperature of this space is deter- 
mined. This, according to the theory, amounts to about 17/18 of 
the value at the axis. 

The ratio w/i is, according to Warburg's theory, proportional 
to the difference of potential. The decrease of this ratio with 
increasing current strength, as shown by the tables, is no doubt 
due to the fact that the gas is under constant pressure, and ite 
maa | decreases with rising temperature, which in turn also leads 
to a decrease in the potential gradient. On disconnecting the 
vacuum tube from the air pump, and thus producing a constant 
volume and density, the ratio, as shown in the following, remained 
approximately constant. After Hertz’s work on the fall of potential 
& decrease in the ratio was also to be expected in this case. 


TABLE V.— Pressure 0°3mm. TABLE VI.— Pressure Imm. 


— ia ana — — Teui - — — — — э 


i 10 | w/t, | t | w wji. 
Deg. | | Deg. 

0:0015 150 87 0:0015 19 126 
0:0017 15:2 89 0:0018 21 117 
0:0020 17:4 87 0:0022 26 118 
0:0026 21:9 84 0:0028 54 121 
0:0029 242 85 0:0039 48 123 
00034 28:5 81 | 


| i 


The tube being connected with the pump, the current was re- 
versed, which brought the bolometer into the dark space separating 
the positive from the negative discharge, and a series of obsorva- 
tions were made in this part ofthe tube at various current intensities. 


Fic. д. 


The temperature found was much lower than that of the anode 
light, and the ratio w/i was approximately constant. In this case, 
therefore, the difference of potential was independent of the cur- 


rent. Table VII. gives the values found in the dark space. 
Taste VII. Pressure. 2mm. 

i 20. wji. 1 | 70. | wji. 

Deg. | Ds | 
0:0009 87 5: 97 0:0038 35° 924 
0:0010 102 | 98 0:0040 875 94 
0:0012 15 99 00048 45˙0 93 

0:0021 195 95 
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CORRESPONDENCE, 


— ————— 
X-RAY MYTHS. 

| TO THE EDITOR OF THE ELECTRICIAN. 
. Sm: In reply to.the query of ** Mythologist," I beg to say 
that early in the present year I took some pains to show up 
the myth to which he refers. In March last I wrote in the 
Century Magazine (Vol. II., p. 129) as follows :— | 

„What I have found is that, using an arc lamp, I could 
get photographie shadows of metal objects through a wooden 
screen ; but they are stopped by an aluminium sheet, and hence 
are not due to Röntgen rays." — Yours, &c., 

December 21, 1896. SLVANUS P. THOMPSON. 


ILL-FOUNDED CRITICISM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: There is a tendency among critics to condemn a book 
for not comprising what it was not intended to contain. Such 
critics have a preconceived notion of what a writer should have 
included in his treatise; they glance through the pages in a 
superficial manner for what they thinls should be there, and 
not finding such topics expressed to their mind immediately 
condemn the treatise. 

This pernicious habit of critics is well illustrated by recent 
criticisms* of Prof. Bedell's bookt on the theory of the trans- 
former. A writer in Nature sees nothing good in the treatise 
because it does not enter fully upon the practical details 
of transformers with iron cores. Todo this Prof. Bedell 
would have been compelled to greatly increase the size and 
scope of his book. It was plainly his object to outline, so to 
speak, the scaffolding of the edifice, and to give in a clear 
manner the fundamental equations upon which the discussions 
of transformers rest, and to illustrate the use of graphical 
methods in such discussions. 

Before the appearance of Prof. Bedell’s treatise the student 
was compelled to rely upon books which were illogical col- 
lections of articles originally published in electrical journals 
and hastily thrown together in a book form. A just critic 
should recognise the endeavour of Prof. Bedell to bring order 
out of chaos in presenting the fundamental equations used in 
discussions of alternating currents in such a clear and instruc- 
tive manner.— Yours, &c., JOHN TROWBRIDGE. 

Harvard University, Cambridge, Mass. 


X-RAYS AND BLINDNESS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SR: Prof. S. P. Thompson has been dealing lately in your 
columns with certain “X-Ray Myths." May I be allowed а 
little space to treat of à somewhat analogous subject which 
has perhaps more direct human interest? I refer to the 
reports which were recently telegraphed daily from New York 
concerning Mr. Edison's experiments on the utilisation of the 
Hóntgen X-rays for the benefit of the blind, and which reports 
found an echo day by day in Paris. The humane correspon- 
dent described the blind patients walking up and down in the 
sunlit garden of an asylum in terms which vividly remind 
one of Gray’s lines— 

* Alas ! regardless of their doom, 
The little victims play ! 

No sense have they of ills to come, 
Nor care beyond to-day," 


and urged that the good news that Mr. Edison had taken up 
their cause should be kept from them for fear of raising hopes 
which might be disappointed; but somehow this kindly ex- 
pressed wish was not attended to, and the tidings found their 
way into the London Press, with the result that I, in common, 
doubtless, with many another blind person, received many 
letters and calls from anxious friends whose hopes of a cure 
had been revived by the proposed new treatment. The method 
did not commend itself to my mind on account of the loss of 
skin and even ulceration which has been so frequently a sequel 
to the action of the X-rays; and also because no one, so far 
И DS p. 545, October 8, 1896 ; The Electrician, p. 637, September 


+“ The Principles of the Transformer," by Frederick Bedell, 1896. 


as I was aware, had ever received the faintest sensation of 
light from them, which pointed to the conclusion that their 
wave length was too short, and their frequency too high to 
affect the human retina, whatever their pathological effect 
might be; but to set the minds of my friends at rest, I 
decided to submit myself to experiment, and Mr. Herbert 
Jackson, of King’s College, kindly took the matter up. 

In my case blindness is the result of atrophy of the optic 
nerve, and it is some three years since I lost my sight for all 
practical purposes, while what little glimmering of vision 
remained continued to fail until I could scarcely distinguish 
between light and darkness. The optic nerve, however, is 
not quite dead yet, Iam told, and the eye itself is healthy and 
normal. 

In the experiments Mr. Jackson employed a coil giving 
under the then conditions a Gin. spark, and one of his well 
known focus tubes. The intensity of the rays was sufficient 
to give good results on a phosphorescent screen, through the 
body. In the first experiment black paper was placed 
between the tube and the eyes, and I perceived nothing at 
first, but presently felt a pulsation in the right eye, but there 
was no effect on the left, nor was there any sensation of light. 
Approaching the tube increased the pulsation, while with- 
drawing: from it diminished it. The black paper was then 
withdrawn without any alteration in the effect produced. A 
metal screen was tben interposed, which stopped the pulsa- 
tion, and the effect of its interposition and withdrawal was 
very marked. After the experiments had continued for some 
time I began to feel fulness and discomfort over the eyes, and 
in a plane lying between the brows and the base of the skull, 
but the upper part of the head was unaffected. A throbbing 
also started at the back of the head which was too reminiscent 
of my late illness, so the experiments were concluded. In the 
course of the next day the discomfort had nearly worn off, but 
reappeared on the following day on my unintentionally again 
submitting myself to the action of the X-rays. At first I had 
supposed that the uncomfortable sensations were mainly due 
to the effort to see, but the result of my subsequent unpre- 
meditated experiment makes me alter this view. 

I have only to add that the spark at the contact breaker 
produced more sensation of light than did the unscreened 
focus tube, and that Mr. Jackson informs me that he has 
known a few other instances in which a pulsation has been 
felt in the eyeball, but as a rule no effect whatever is noticed, 
and there is no sensation of light produced by the Róntgen 
rays. 

A8 far as I am concerned, if I am to remain in a world of 
gloom, I prefer that it should be untenanted by shadowy 
skeletons, and this is all that one could perceive by the aid of 
the rays, even if the mere mechanical difficulty of constructing 
an apparatus can be overcome; but possibly those who have 
never seen anything might be grateful to Mr. Edison for the 
sight of the shadows of bones.—Yours, &., 

G. H. Ковевтѕох. 


THE BRIGHTON-ROTTINGDEAN SEASHORE 
ELECTRIC RAILWAY. — | 
TO THE EDITOR OF THE ELECTRICIAN. Р 


Sm: Having always looked upon your paper as my mother 
journal," I feel hurt at your remarks re Rottingdean Railway 
(see The Electrician, December 11th, pp. 208 and 229). They 
are neither kind nor just, either to myself or the Board of 
Trade. Nothing could stand the bombardment of the Old 
Chain Pier piles, 12in. square and 16ft. to 27ft. long. About 
16 pieces attacked the jetty, and knocked the piles away, and 
the deck naturally subsided. My own little line was knocked 
away solely from the same cause, The permanent way of the 
Rottingdean Company was uninjured, except a few blocks just 
where the large car wrenched at them ; but the fact of my line 
being destroyed got confused with the Rottingdean Company’s 
line. 

The large car broke away from its moorings, and ran down 
an incline to a very exposed place (and was badly damaged, 
but it is being repaired) ; but, strange to say, our light steam- 
car for construction purposes, although only about 400 to 600 
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yards away, escaped unhurt, and has been at work since the 

gale. This seems to point out that our passenger car was 

struck by wreckage ; but we have no proof of this. — Yours, &c., 
Brighton, Dec. 19, 1896. M. Vouk. 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, December 4, 1896. 


The Relations between the Postal Telegraph Company and 
the Commercial Cable Company.—On December 1st the Boards 
of Directors of the Postal Telegraph Cable Company and the 
Commercial Cable Company met separately, and each accepted 
the proposition to form a closer alliance between the two 
concerns by the absorption of the Postal Telegraph Company’s 
stock by the Commercial Cable Company. The latter Com- 
pany will give in exchange: for Postal stock debenture or 
collateral bonds dollar for dollar, and guarantee the stock- 
holders 4 per cent. The capital stock of the Postal Company 
is $15,000,000, and the Company has no bonded indebtedness. 
The Commercial Cable Company’s capital is $10,000,000, and 
it has no bonds. This new arrangement has for its object the 
continuance in perpetuity of the co-operative working of the 
two concerns. A meeting of the stockholders of the Companies 
will be held on December 22nd for the purpose of ratifying 
the action of the Directors. The stock of the two Companies 
is held by practically the same persons, and the new deal will 
in no wise cause any changes in the policies or working 
arrangements as they exist at present. Mr. John W. Mackay 
is the principal stockholder in both concerns. In anticipation 
of this arrangement there has been an active speculation in 
the two stocks on the Montreal Stock Exchange. The Postal 
Telegraph Company commenced to pay dividends of 1 per 
cent. quarterly, and the Commercial Cable Company has paid 
7 per cent. annually for several years. 


The United States and Haiti Telegraph and Cable Company. 
The submarine cable between New York City and Haiti was 
completed on December 1st, and opened to the public at mid- 
night of the same date for the transmission of messages to Haiti 
and other West Indian points. The cablereaches New York by 
way of Coney Island and Brooklyn, and the Company’s main 
office is at No. 1 Broad-street, where the Commercial Cable 
Company has its offices. This is the Company against which 
the United States Attorney-General sought to obtain an in- 
junction to prohibit the Company from carrying out its project 
on the ground that it was in reality a mere cloak for the 
operations of a foreign Company. A history of this case was 
described in a recent letter to T'he Electrician, and the argu- 
ments before the United States Court were briefly set forth in 
a later communication. When the matter was brought to the 
public notice a few months ago, the opinion then prevailed in 
some quarters that the effort to obtain an injunction would be 
futile on account of the fact that the Company was all but 
ready to land its cable and. establish connections with New 
York. That there was some ground for this opinion is now 
evident from the fact that the cable Company has accomplished 
its purpose without any. interference whatever by the United 
States. Judge Lacombe, before whom the motion was argued, 
has notas yet rendered any decision in the application for the 
injunction. Of course, what he may do now cannot prevent 
the Company from carrying out its ultimate purpose ; and as it 
is now in full. possession, the heading-off process will neces- 
sarily fall flat. | 


Electric Motor Cars on the Brooklyn Bridge.—On Sunday 
night last an attempt was made to run trains across the 
Brooklyn Bridge by means of electric motor cars alone; but 
owing to the slippery condition of the tracks and the accumu- 
lation of snow and ice on the third rail, the experiment was 
not very successful. On Monday, however, twelve cars were 
placed in commission, and carried the trains over the great 
structure very successfully, and did their work without any 
trouble whatever. A few slight mishaps occurred; but they 
were not in any way due to the system itself, but rather to the 


newness of things and lack of familiarity of operation. As 
has been already noted in a former letter, it is not the purpose 
to operate the cars entirely by electricity, the main power, as 
heretofore, being the cable. Each train will have its motor 
car in constant use, which car is like any other passenger car 
save in its motor equipment. The purpose of this motor car 
ordinarily is to switch its train at the bridge termini, from the 
incoming track to the outgoing track ; and in case of failure of 
the cable machinery, or of the stoppage of the cable for any rea- 
son, the motor cars will propel the trains independently of the 
cables, taking their current from the third rail, which is laid 
alongside and parallel to the regular traction rails. It was 
for the purpose of demonstrating the ability of the motor cars 
to so propel the trains that the tests were made on Sunday 
and Monday last, and the experiments can be said to have 
proved a great success. 


Canadian Duty on Rails.—The Treasury Board, Ottawa, has 
now under consideration the applications of several railway 
Companies in the Dominion of Canada for a refund of duties 
paid upon street rails. The departmental ruling was that 
street railways being tramways were not entitled to import their 
rails free of duty, and the Companies were accordingly taxed 
the full 80 per cent. A recent decision of the Judicial Com- 
mittee of the Imperial Privy Council settled the dispute in 
favour of the contention of the street railway Companies whose 
claims for a refund are now before the Government. There 
are about half a dozen such claims, amounting to about 
$200,000, the largest being those of the Toronto street railway 
for $70,000, and the Montreal street railway for $65,000. 


December 11, 1896. 


The American Institute of Electrical Engineers. — The 
next meeting of the American Institute of Electrical Engineers 
will be extremely interesting. It will be held on the evening 
of December 16th, and the attention of the members will be 
directed to а consideration of the relations of the Röntgen ray 
to physics. The discussion will be opened by Prof. H. A. 
Rowland and Prof. Elihu Thomson. Dr. M. I. Pupin, 
Mr. A. E. Kennelly, and other well-known members of the 
Institute, have signified their intention of participating in the 
discussion. 


Improved Systems of Traction on New York Surface Lines. — 
The Metropolitan Street Railway Company, which operates 
many of the street car lines in this city, has decided to adopt 
new Systems of motive power on the Fourth, Sixth, and 
Eighth Avenue lines, which are now operated by horses. It 
is not yet decided what system will be applied; but it is 
hinted that the underground trolley system is favoured by a 
majority of the Directors. There is some talk of compressed- 
air ears in this connection ; but this system is not looked upon 
with much favour, on account of the great length of the three 
lines in question. These lines run lengthwise of Manhattan 
Island, and are from eight to ten miles long. The work of 
introducing the new system, whatever it may be, will not be 
commenced until the spring. 


The Government Suit against the Bell Telephone Company. 
In his annual report to Congress, Attorney-General Harmon 
makes a rather discouraging reference to the Bell Telephone 
case now pending before the United States Supreme Court. 
The Attorney-General says that he sees no hope for a termina- 
tion of the pending causes favourable to the Government, and 
in his judgment the suit should be terminated on the best 
terms obtainable as to costs. He does not see any reason 
why the Government should waste money in litigation when 
its uselessness has become apparent. While these statements 
are very pointed and unmistakable as to their meaning, they 
are not altogether a surprise, since at the time of the argu- 
ment of the case before the Supreme Court, it seemed to be 
pretty well developed that the Bell Telephone Company had 
the advantage, and that the Government had practically no 
case. The Attorney-General’s recommendation, therefore, 
may hasten the termination of the case, the futility of which, 
as far as the Government is concerned, has already been 
acknowledged. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the abor above heading must reach the Office 
not later than first y morning. New Ca : 
Price Lista, and VV! .] 


3 NOTIOE.—Tho 1896 (fourteenth annual) edition of 
ELECTRIOIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 

00K is NOW READY. The published price of the Directory and Hand- 
book is 7s. 6d., post free 8s. 8d. ; abroad 9s. 
The New Edition for 1897 is in active preparation, and circulars and 
full information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 5s., postage 9d.; abroad, 6s. 6d. post free. After publi- 
cation, 7s. 6d., by post 8s. за., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or dérect from the Publishing Offices, 1, ? and 3, Salisbury-court, Fleet- 
street, London :— 

“Mortve POWER AND GEARING FOR ELECTRICAL MACHINERY. "By 
E. Tremlett Carter, y E. M. I. E. E. Now Ready. Price 12s. 6d. 
post free ; abroad, 13s. 

“THB ALTERNATI reg TRANSFORMER," Vol. I.—By Prof. J. 
Fleming, M.A., F.R.S. The New Edition is now ready. Bries 
12s, 6d., post free. Val II., price 12s. 6d. post free, is also ready. 

‘t SUBMARINE CABLE-LAYING AND REPAIBRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

LABORATORY NOTES AND Forms. —With the above title, we have ready 
2 set of 40 Elementary and Advanced цене да use in Electrical 

oe atta ‘classes. ese have been pre Dr. J. A. Fleming 
and will found of great service to Sashes Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., or 38. Gd. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5e. 6d. nett. e complete set of Twenty 
dvanced Exercises are price 10s. 6d. nett, or in 


handy portfolio, price 128, nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each. A full 
prospectus sent pos 


* ELzoTRIO MorIvE Рожив.”—А new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the applioation of electric en to mining and power transmission 
parposes, in which the author had much experience, The book is well 
printed, on good paper, and contains 280 illustrations, Price 10s. 6d. 
post free (abroad 11s.). 

“ DRUM ARMATURES AND COMMUTATORS."—By Mr. F. Marten Weymouth. 
s also ready; prioe 7 6d. (abroad 8в.). Prospectus on application. 

* ELzcTRIO LAMPS AND ELROTRIO LIGHTING,” by Prof. J. A. Fl 


M. A., D. So., F. R. S., is now ready. 


The book is handsomely bound, i 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. 


** ELECTRICAL ENGINEERING FORMULA,"a pocket-book by Messrs. W. 
Geipel and Н. M. Kilgour, is now ready ; p price 7s. 6d., by t 7s. 9d. 
(abroad 8в.). A e paper edition with wide margins can be supplied, 
price 128. 6d., post free 13e. (abroad 13s. 6d.). Prospectus on application. 

Ж ARMATURE WINDINGS or ELEcTRIC MAOHIN RES. — By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric оеш of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 308., post free. 

“Тнв Wosk or Herrz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

«Тнк ART OF ELROTROLYTIO SEPARATION OF METALS."—A. second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

„Tun INOANDESCENT LAMP AND ITs MANUFACTUBE."—This book, 
written by Mr. Gilbert S, Ram, is now ready ; price 7s. 6d. (abroad 8a. ). 
Prospectus on application. 

„ ELECTRO-CHEMISTRY.”—By Dr. G. Gore. 
Price 2s., post free. 

'* PRACTICAL NOTES FOR ELEOTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d.. post free. 

“Tar Steam ENGINE INDICATOR AND INDICATOR DIAGRAMS.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


Third Edition now ready. 


SCHEMES Імугтер. —The Urban District Council of Colwyn Bay 
and Colwyn invite plans, particulars, and estimates for an electric 
lighting scheme for their district, and offer premiums of £30 and 
£20 for the two best schemes. ‘Competitors must also take into 
consideration the advisability of combining refuse destructor works 
with electric lighting. Further information can be obtained on 
personal application to the Council’s Surveyor, Mr. Wm. Jones, 
A.M.I.C.E., and all schemes must be sent in to the Clerk to the 
Council (Mr. James Porter, solicitor), Municipal Buildings, Colwyn 
Bay, by Jan. 12. Our advertisement columns contain some addi- 
tional particulars. 

TENDERS INviTED.—Tenders are invited by the Provincial 
Government Authorities in Brussels for an electric lighting instal- 
lation in the Hôtel des Ponts et Chaussées, Brussels. Tenders to 
the Gouvernement Provincial, 17, Rue des Augustins, Bruesels, by 
Jan. 4th. 


TENDERS Inviren.—The Uruguayan Government invite tenders 
for working the electric light system at Monte. Video. Tenders 
must be sent to the Ministry of Finance by Jan. 15. From 
particulars in the possession of the Commercial Department of 
the Foreign Office it appears that the leasing Company shall 
undertake the payment of all the private debts on the concern, 
which on Sept. 30, 1895, were as follows :— Banco Hopotecario 
del Uruguay, mortgage in cedulas on the central station in 
Calle Yerbal, $63,865; mortgage on the central station in 
Arroyo Seco, $71, 411; Ernesto Turnquist, for machinery, $29,332. 
The lessee is to carry out the public lighting at a discount of 
5 per cent. on existing charges for the first five years, and 
10 per cent. discount for the second five years. The lessee is 
to purchase 400 shares at present in private hands. The lease 
is to be for 10 years, and a guarantee of $10,000 is to be 
lodged. The above is the total information received by the Foreign 
Office ; and, like Daily Tenders and Contracts, we cannot help 
asking why 'Her Majesty's Minister at Monte Video weut to the 
trouble of sending this meagre information. Overlooking the 
extraordinary conditions of leasing, and the very scanty particulars 
furnished, it would be impossible to prepare estimates and tenders 
in time to reach Monte Video by the 15th prox. 


The Jamaica Privy Council invite applications for a 
licence for the establishment and working of & system of rapid 
transit in Kingston, Jamaica. Applications must be addressed to 
the Clerk of the Privy Council. Copies of the Tramways Law 
(1895) and of the Governor's rules made thereunder, as well as 
maps of Kingston and suburbs, may be seen at the office of the 
Crown Agents for the Colonies, Downing-street, S. W. Applications 
will not be considered before April 15th next. 


TENDERS ACCEPTED.—The London County Council have accepted 
the tender of the Permanent Enamelled Iron Company for the 
supply of coloured roller iron covers for the electric lighting cables 
used in connection with the lighting of the Blackwall Tunnel, for 
the sum of £300. 


The London County Council recently invited tenders 
for wiriog the Whitefriars Fire Brigade Station for the electric 


light. Seven tenders were received, as follows :— 

Private Wire and Telephone Inetallation Co. (acrepted) £305 8 : 
F. A. Glover and G.. nr n 

Crompton and C Go...... E DEVE e EUN E REA 480 0 0 
R. F. Barrett Lennar˙illju¹.ü..l.t..E3SâV3Vu 463 2 6 
Russell and Russelllllk dm . 444 0 0 
Drake and GorhaUUme ll q q 415 0 0. 
Brush: Company An 575 0 0 


APPOINTMENT.—Mr. H. G. McHafiie, of the Edinburgh Corpo- 
ration Electricity Works, has been appointed assistant engineer 
to the Derby Corporation. = 


Removat.—The offices of the Anglo-Portuguese Telephone 
Company (Limited) and the Edison Gower-Bell “Telephone Com- 
pany of Europe аце have been removed to 186, Shaftes- 
bury-avenue, ondon, W 


Business CHANGES. —By an arrangement between the Epstein 
Electric Accumulator Company (Limited) and Mr. L. Epstein, the 
latter, in order that he may devote more time to other business, 
and especially to electric traction, has resigned his position as 
Managing Director of the Epstein Company, retaining his seat on 
the Board, and acting as consulting engineer to the Company. 

DISSOLUTION OF PARTNERSHIP.— Messrs. Samuel Haynes and Peter 
Tait, manufacturers of electric light fittings, trading as S. Haynes 
and Co., at 2, Longford-street, Regent’s Park, London, N. W., have 
dissolved partnership. Debts by Mr. S. Haynes, who continues. 


Bankruptcy Divipenp.—A first and final dividend of 1s. 114. 
is payable at Messrs. Elkington, Neal and Co’s., 39, Newhall- 
street. Birmingham, in the failure of George H. Barnes and Albert 
T. Barnes, lately trading as chandelier, &c., manufacturers, under the 
style of G. H. Barnes and Co., at 39, Newhall. street, Birmingham. 


ConvERSION TaBLE.—We have received from Messrs. Verity’s 
(Limited) a circular table, which, instead of being a modernised 
praying-wheel, as at first glance its name and shape might lead one 
to suppose, is a means to enable one to determine from inspection 
the value per yard or per 110 yards of wire and cable from its price 
per mile. The table should be useful in making wiring estimates. 


Exports oF ELECTRICAL APPARATUS AND Matertav.—The follow- 
ing list gives official particulars of the exports of British manu- : 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Dec. 16th 
to Dec. 22nd, with the ports of destination :— i 

Argentina—Buenos Ayres, £206. Australasia—Brisbane, £256 (tele- 
graph material); Launceston, £346; Melbourne, £180; Perth, £40; 
Sydney, £2,173 ; Wellington, 25, 382. Belgium Ostend. 124. British 
Guiana Demerara, £35. Burma —Rangoon, £49 (telephone stores). 
Ceylon Colombo, £8.  China—Shanghai, £625.  FEgypt—Alexandria, ' 
£80 (telegraph material); Port Said, £6. France — Boulogne, £12; 
Brest, £3,000 (telegraph cable). Gibraltar; £62. Holland — Amsterdam, 
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£124 ; Flushing, £12 ; Rotterdam, £55 (including £24 telegraph material)’ 
Hong Kong, £9 (telephone material). India—Bombay, £142; Calcutta, 
£175; Madras, £55. Japan—Yokohama, £137. Portugal—Beira, £260 
(telegraph material) ; Lisbon, £191; Oporto, £16. Siam—Bangkok, £41. 
South Africa—Cape Town, £511; Durban, £887 ; East London, £2,574 ; 
Port Elizabeth, £18. Straits Settlements—Singapore, £21 (including £12 
telephone stores). Sweden—Gothenbnrg, £48 (telegraph material); 
Stockholm, £179 (telegraph material). West Indies—Trinidad, £219 
(including £94 telegraph material). Total, £46,258. 

ForEIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
—Foreign-made goods have been re-exported as follows :— 

Argentina—Buenos Ayres, £143 (telephone material). 4ustralasia— 
Sydney, £304 (telephone materia!). Total, £447. 


PRIVATE CODE VOCABULARIES. —As an evidence of the difficulty 
of making the public understand what is required by the Berne 
Bureau in requesting private code users to forward to Berne the 
vocabularies used in their private codes, we may call attention to an 
important meeting of the principal code owners in Liverpool doing 
business with the Continent, who have been requested by the 
British Postmaster General to supply copies of their codes to the 
Berne International Telegraphic Bureau. An answer has been 
returned that there are objections to acceding to this request, 
** because the contents of the codes are of a private character." It 
is important for code users to observe that Berne does not require 
to see their private codes. All that is required is a list of the code 
words used for secret telegrams. Berne has nothing whatever to 
do with the phrases attached to these words, and does not require 
the phrases to be sent. 

Vacuum Tuse CoMPANY.— This Company announce that they 
are prepared to loan their laboratory, fitted with dark room, having 
gas and continuous-ourrent supply (or alternating-current if re- 
quired), together with apparatus and appliances for photographic, 
experimental, electrical or mechanical work, & . The laboratory 
is situated at 39, Victoria-street, Westminster, S. W. 

Repucep Rates.—The Postal Authorities issue particulars of 
reduction in rates for telegrams to the Far East and Mauritius aud 
the Seychelles Islands, which take effect from Jan. 1 next. The 

laces to which this reduction applies include Annan. Cochin China, 
Dutch East Indies, Labuan, Malay Peninsula, Mauritius, Sey- 
chelles Islands, Siam, and Tonquin. 

CALENDARS, &c.—The Eastern and Eastern Extension Telegraph 
Companies issue, as usual, the handy paper-knife calendar and map 
of cable routes which has now been published for many years, and 
which forms a weloome adjunct to the desk and office. 

The Commercial Cable Company forward a pictorial 
hanging pad calendar which shows originality of design, and gives 
us another peep at that colossal building in New York which, when 
completed, is to shelter the amalgamated Commercial and Postal 
Telegraph Compenies. 

— —— We have also received the Indian and Eastern Engineer 
Diary for 1897, which is a substantial quarto book, containing a 
large amount of general information, in addition to an interleaved 
diary. Much of the information relates to railway and general 
engineering construction work. 

— — À well-arranged and useful Directors’ Calendar and 
Diary is issued by the Gloucester Railway Carriage and Waggon 
Company (Limited), under the title of the ‘‘ Gloucester " Diary. 
Neatly printed, the book will be found of service for purposes 
other than that of a diary, and will certainly remain as a permanent 
advertisement for the Company throughout the year. 

— — Messrs. Engelbert and Co., the well-known lubricating 
oil manufacturers, send out a useful hanging-sheet calendar, neatly 
printed in colours, with monthly tear-offs. 


ARDROSSAN.—The electric light installation at the Ardrossan 
Harbour has recently been overhauled and extended. At present 
there are 43 3,000-c.p. lamps. The extension work has been 
carried out under the supervision of Mr. Stevenson, the electrical 
engineer to the Caledonian Railway Company. 

BIRKENSHAW (LEEDS).—The District Council have decided to 
invite the neighbouring District Council of Gomersal to meet them 
for the purpose of discussing and formulating an electric lighting 
scheme for the two districts. 

BLaCKBURN.—Terms have practically been arranged between the 
Corporation and the Directors of the local tramway Company for 
the working of two sections of the Company’s lines by electricity 
on the overhead system.—The Sub-Committee recently appointed 
to visit towns where the overhead system of electric traction is in 
operation, now report in favour of the adoption of the Bristol 
system, modified by the adoption of the long trolley rod and short 
bracket arm in use at Walsall. 

Boston.—The Town Council have adopted the recommendation 
of the Dock Management Committee to light the dock electrically; 
at a cost of £1,294. 4s. The annual cost of maintenance is put at 
ү 10s. The dock will be illuminated by means of eight arc 

ps. 


Buicuton.—The electricity undertaking of the Corporation has 
made great progress during the year. The returns to the 19th inst. 
show that there are 1,357 private consumers, an increase of 300 during 
the year, and there is every prospect of the increased demand con- 
tinuing at the same rate for some time to come. One of the 
most hopeful features in connection with the undertaking is the 
increased use of electric current for motive power p 
Qn the recommendation of the Lighting Committee the Town 
Council have decided to insure the electricity station, building 
and contents with the Fine Arts and General Insurance Company 
at a premium of Ds. per cent. 


Carvirr.—The Tramways Committee of the Town Council have 
decided to recommend the purchase of the undertaking of the local 
Tramway Company for £61,000, the lines to be leased for a term of 
fifteen years at a rental of 5} per cent., and electrical or other, 
improved system of mechanical traction to be introduced when 
called upon by the Corporation.——A joint meeting of the Par- 
liamentary and Tramway Committees was held on Tuesday for the 
purpose of hearing the views of the promoters of the proposed 
electric railway between Cardiff and Penarth. From the report 
of the engineer to the scheme (Mr. Ll. B. Atkinson) it appeared 
that the promoters were willing to enter into an agreement 
with the Corporation as to the ownership of the tramlines within 
the borough, to construct the lines and hand them over to the Cor- 
poration, from whom they would rent them. The report also dealt 
very fully with the objections of the Borough Engineer to the over- 
head-wire system ; and it was stated that the electric current 
necessary for working the trainways would be obtained from the 
Corporation. The matter was adjourned in order to give the 
Borough Engineer an opportunity of preparing a reply to Mr. 
Atkinson's report. 


CHISLEHURST. — Efforts are being made to form a local company 
for lighting the parish of Chislehurst electrically. At the last 
meeting of the Parish Council a letter was read from Mr. Edwin 
Charrington, who is acting for the promoters, asking for the 
Council's consent to an application for an electric lighting licence. 
A number of the residents have already intimated their intention of 
taking electric current. 


Coventry.—The City Council have decided to consent to the 
proposa extensions of the electric tramways, except as to the 
igh-street and Smithford-street sections. 


Doveras (Iste or Man).—A lengthy report on the lighting ques- 
tion has been prepared by the Town Clerk, Mr. T. H. Nesbit. The 
report recommends the adoption of the electric light, and that 
negotiations be entered into with the Isle of Man Tramways and 
Electric Power Company for the purpose of obtaining a supply of 
electric current. 


EpiNBURGH.—The Corporation contemplate the re- arrangement 
of the electric lighting in the Fruit and Vegetable Market, as well 
as considerable additions.——The Cleaning and Lighting Com- 
mittee have been instructed to prepare a report on the electric 
lighting of Portobello.——The question of providing a special 
depreciation fund for portions of the electric lighting plant has 
again been considered by a joint committee of the Law, Treasurer's 
and Electric Light Committees of the Town Council, and it has 
been agreed to obtain counsel’s opinion as to the legality of the 
proposal. 


FirEsHIRE. —At the last meeting of the County Council Mr. Haig 
moved that the County Road Board be instructed to continue 
their inquires and negotiations, with a view to providing a private 
telephone system for the county, with power to accept estimates and 
to enter into arrangements, at a cost of not more than £2,000. 
The system would have headquarters at Cupar, to which all the 
police offices and the hospitals would be connected. Eventually the 
resolution was amended, by the omission of the reference to the 
acceptance of tenders. 

FvviE (ABERDEEN).—A Committee has been formed for the 
purpose of obtaining information as to the feasibility of lighting 
this village electrically. As water power is available in the vicinity 
it is more than probable that an electric lighting scheme will be 
formulated in due course. Mr. Stephen, of Ashgrove, is at the 
head of the movement. | 

СпАнт'з Causeway (ANTRIM).—In reply to a letter from Mr. 
James Boyle, J.P., of Portrush, relative to the system of traction 
employed on the Portrush and Giant's Causeway Tramways Com- 
pany, the Board of Trade state that they do not possess authority 
to compel the Company to stop working the line by electricity, as 
this system was authorised by a special Act of Parliament. 


Ном. Тһе Electric Lighting Committee have decided to recom- 
mend the extension of electric light mains to East Hull, and a sum 
of £10,000 is to be borrowed for the purpose of carrying out the 
work, A letter has been received from the Electric Lighting 
Extension Syndicate with reference to the provision of penny-in- 
the-slot meters, but the Committee do not favour the Syndicate’s . 
proposals. The Borough Electrical Engineer (Mr. A. S. Barnard) 
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has been instructed to prepare a report on the question of the 
supply of electric current to the North Eastern Company’s Hotel. 
About 700 16 c.p. lamps will be required. 2 

KiRkcoNNEL (DourRIES).— The Parish Council have decided to 
adopt the Lighting Act with a view to entering into an arrange- 
ment with Mr. M'Connel for lighting the district electrically. 

Lreps.—The Lamp Committee have appointed a sub-committee 
to confer with the Highways Committee as to the feasibility of 
obtaining a supply of electric current for lighting Boor-lane and 
Wellington-street from the tramway generating station. 

LivERPOOL.—A meeting of the Lighting Committee was held on 
Monday. The reports submitted by the electrical engineer, the 
gas inspector, and the superintendent of street lighting were dis- 
cussed and approved, and estimates were framed for submitting to 
the Finance and Estate Committee. These estimates largely deal 
with the work of extending the electric light mains in order to 
meet the increasing demand for electric current for public and 
private purposes. 

LisBUEN (IRELAND).—The Streets Committee of the Town Com- 
missioners have decided to appoint Mr. E. S. Dashwood (electrical 
engineer to Messrs. Wm. Coates and Son, Belfast) consulting 
T per for the purpose of preparing a report on the best means of 
lighting the town electrically. 


Lonpon County CoUNCIL AND THE TRaMways.—The Council. 
discussed at its meeting on Tuesday at considerable length the 


heads of agreement with the North Metropolitan Company as 
to the leasing of the tramways to that Company. One clause 
stipulated that no power other than animal power should be 
used on the lines without the consent of the Council in writing, 
except that the Company should be allowed at its own expense, 
whenever called upon by the Council, to lay down and equip 
& mile of tramway for any system of traction which may 
be chosen by the Council. To this an amendment was made 
that the Council should be allowed to ‘‘lay down and equip with 
mechanical traction a length of not less than five miles of tramway, 
the same to be worked by the Company, as regards division of 
rofits, under the conditions of the electric traction clause, the 
ompany making allowance for the cost of the one mile which they 
will lay down and equip." Mr. BAKER, in moving this, said that if 
they were simply to confine the experiment to find whether wheels 
would revolve by the action of electricity or other mechanical trac- 
tion, a mile would be sufficient; but to see whether a system 
would be practical for London, one mile was entirely inadequate, 
and nothing less than five miles could give them a practical test. 
One mile would not be sufficient to try the economy of mechanical 
traction as compared with horse power. Mr. BEacHcRorr pointed 
out that by the clause the Council could call upon the Company to 
lay down more than five miles if they decided to carry out a system 
of electrical traction. Did Mr. Baker’s amendment refer only to 
an experimental line? Mr. BAKER: Yes. Mr. WESracorr (Chair- 
man of the Highways Committee) pointed out that the Committee 
had provided for Mr. Baker’s suggestion, as, **in the event of the 
Council deciding to adopt electrical or other mechanical power on 
the whole or part of the lines included in the lease, the Council or 
the Company would reconstruct the permanent way, the Council 
paying the costs. They might get a good system, and four 
miles might be sufficient to try it. He was most anxious that 
the question of electric traction should be thoroughly in vesti- 
gated, and he hoped at the first meeting of the Highways 
mmittee that steps would be taken to investigate it. He 
hoped before a year had passed that they would be able to learn 
whether there was any improved system, and if so, whether they 
could carry it out, but he did not wish to pledge the Council 
to any particular distance. Sir Joan HvurrowN thought that if 
they went to the company and said they desired to lay down a 
certain length of line to try an experiment they would find they 
had no power under the clause quoted by Mr. Westacott. Mr. 
Westacotr was willing to accept the words not less than three or 
more than five miles,” and this was agreed to. The heads of agree- 
ment were finally agreed to, and the Committee were empowered 
to draw up a provisional agreement for presentation to the Council. 


MippLESBROUGH.— The question of granting permission to the 
Imperial Tramways Company to extend the tramways in the dis- 
trict, and to introduce the overhead system of electric traction, has 
been further considered by the Streets Committee. After a lengthy 
discussion it was agreed to submit certain questions to the Company, 
the answers to which will be considered at a future meeting. 

Moss SrpE.—The Urban District Council have entered into ап 
arrangement with the Manchester Corporation for the transfer of 
the Moss Side Provisional Order. The Corporation undertake to 
refund to the Moss Side Council the cost of obtaining the Order, 
and to supply the district of the latter body with electric current 
for 15 years, at the price charged in Manchester. The Moss Side 
Council reserve the right to purchase the undertaking within six 
months after the term of 15 years, or any subsequent fifth year. 
The terms of the arrangement also provide that within two years 


preceding any purchase period no expenditure exceeding £100 on 
capital account shall be incurred without the sanction of the Moss 
Side Council, except in case of emergency, and that the Corporation 
shall not mortgage the Moss Side general district rate, nor the 
Moss Side portion of the undertaking. These terms were ratified 
at Monday's meeting of the District Council, when it was also 
announced that the Manchester Carriage and Tramways Company. 
had agreed to a basis of £350 per mile for the new tram lines, for 
which the Council are applying for a Provisional Order. 


NuNEATON.—AÀ Company із to be formed for the purpose of 
establishing electricity supply works in this district. The nominal 
capital of the Company has been fixed at £10,000, and a site has 
already been selected for the electricity station. 


OrpHAM.—The Local Government Board have sanctioned the 
application of the Town Council for permission to borrow £10,000 
for electric lighting extension purposes. 


PogTHCAWL (SourH WALES).—A syndicate has been formed for 
the purpose of constructing electric tramways, and carrying out 
their improvements in this district. 


TRAIN LiouriNe.— The London, Chatham, and Dover Railway 
last week made successful experiments in the electric lighting of 
the boat expresses. The Great Northern Railway Company are 
also endeavouring to improve the lighting of the Belfast-Dublin 
express trains, and have decided to try the Gill system of electric 
lighting. | | 

WHITECHAPEL AND Bow RAIL WANT. — The Bill for powers to con- 
struct an underground electric railway between Whitechapel and 
Bow has been deposited at the Private Bill Oftice of the House of 
Commons. The proposed railway will commence by a junction 
with the Metropolitan District Railway, near the eastern corner of 
Whitechapel-road, and terminate at Bromley by a junction with 
the London, Tilbury and Southend line. The total length of the 
new line is about two miles. The first Directors include Sir Myles 
Fenton. The capital sought to be raised is £600,000, with further 
borrowing powers to the extent of £200,000. The promoters 
require five years in which to construct the line, during which time 
it is proposed to pay £50,000 in interest out of capital. 

YORKSHIRE COLLEGE ENGINEERING Socrety.—At the ordinary 
meeting of the members of this society, held at Yorkshire College 
on Monday, the 14th inst., a Paper was read by Mr. Percy Nicholls, 
of Manchester, on The Utilisation of Multiphase Currents in 
Electric Driving.” The lecturer explained the principle of the 
chree-phase motor, and by means of lanternslides showed the most 
recent types of these machines, both English and foreign. 


PATENT RECORD. | 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any i ion on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

Norz.— ihe Specifications of Applications for Patents are поё open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufficed. 

November 25, 1896. : 
London. Improvements in and relating to electric 


26,757. Н. T&wsox. 

batteries. 

26,742. D. SINCLAIR AND F. А. S. Wormuit. London. Improvements іп 

the construction and manufacture of spring-jack switches and in 
telephonic switchboards. 

26,774. H. EDMUNDS. London. Improvements in conduit pipes for elec- 

tric conductors. | 

26,776. G. Kempe AND E. Mippiemiss. London. Improvements in devices 
for protecting electrical instruments or machinery from the effects 
of lighting or excessive voltage. 

November 26, 1896. 

Е. M. Lewis AND B. P. ScaTTERGOOD. Leeds. An improved 
method or means for the conversion of alternating into continuous 
or unidirectioual currents. 

J. D. Вк. Glasgow. Improvements in electric accumulators or 
storage batteries and primary batteries. 

R. D. WADDELL and D. A. SUTHERLAND. Eltham. 
ments in the manufacture of insulating materials. 

T. SauNDERs. Birmingham. Improvements in electric bell 
pushes or knobs. 

26,864. Max Bras. London. An improved continuous-current machine 

operating by induction.* SAM 

26,096. C. H. Buntrxc. London. Improveménts in and relating to 

machines for printing on cylindrical bodies such as tumblers, 
electrical bulbs, lamp chimneys, and the like.* 


26.811. 


26,828. 
Improve- 


26,855. 
26,846. 
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November 27, 1896. 
26,911. New AND Mayne (Linirgp). London. An automatic current and 
Potential regulator. 

26,947. Max Вуха AND F. G. BRI. I. London. 
switches. i 

Т. R. Волврмлк. London. Improvements in means or apparatus 
for use in electrically lighting incandescent and other gas burners. 

D. SiNcLAIR and W. ArrkEN. London. Improvements in the con- 
struction of spring jacks used in telephonic switchboards. 

W. HorzaPFEL. London. Improvements in frames for holding 
finely divided mass such as the active material of electric accu- 
mulators.* | 
К. C. JgROUET, J. R. Bruises and H. G. Ei. l. is. 
seesaw switch " system. 

November 28, 1896. 

W. Saver. Derby, Improvements in conduits for gas pipes, 
electric wires, or cables and other analogous purposes. 

G. Н. Nissetr and W. Bony. Liverpool Improvements in or 
connected with electric cables, disconnecting boxes.* 

P. R. J. WILLIs. London. An improved combined electric and 
bydraulic lift. (J. Parkinson, United States.) 

P. R. J. WiLLIs. London. An improved combined electric and 
hydraulic elevator. (J. Parkinson, United States.) 

R. Holup ax. Barnsley. А new or improved insulator device for 
carrying vertical or similarly suspended electric cables. | 

Н. Н. Lake. London. Improvements in electric tramways and 
railways. (R. Arno aud A. Caramagna, Italy.)“ 

К. Bury, A. CHARLES Brown and L. G.-Tatr. London. Im- 
provements in electrical apparatus for signalling to and from 
railway trains and locomotives. 

November 30, 1896. 

C. E. O'KEENAN, Brussels. Improvements in electrical batteries. 
C. E. Vernon and A. Ross. London. Improvements in or relat- 
ing to electro-mechanical indicating and recording apparatus. 

J. GUTMANN. London. Improvements in electrical switches. 

E. J. PEN NIN rox. London. Improvements in the electrical igni- 
tion of charges in explosive engines. 

W. B. Savers, Н. A. Mavon, W. A. CouLso, and S. Mav or 
London. Improvements in dynamo-electric machines. 

December 1, 1896. _. | 

K. B. Ryan. . Littlestone-on-Sea, An improved method of light- 
ing pianofortes by electricity. | | 
О. Котнмохр, E. von BURGWALL, and L. Orenscu(sst. London. 
An improved primary element. with interchangeable electrodes 
and regenerable positive electrodes.” 

G. Davis. London. Improvements in incandescent electric lamps. 
V. J. FEENY. London... haprovements in magnetic separators. 
(J. B. Hamilton, United States.)“ | d d 
E. F. Price. London. Improvements in electric furnaces. 

W. В. Ripinas and J. Н. CRAwrFORD. London. Improvements 
relating to electric arc lamps. 

THE АСЕТҮГЕХЕ ILLUMINATING CoMPANY (LIMITED) and P. C. Day 
London. Improvements in electric-arc furnaces. 

J. A. SINCLAIR. London. An improved mode of mounting fila 
ments in electric glowlamps. 

E. W. Boxsox. London. Improvements in driving apparatus and 
gear for electrical road and other vehicles. 

Е. W. Вохѕох. London. An improved electrical switch for power 
or traction purposes. 

J. W. EwaRT and L. J. STERLE. London. Improvements relating 
to safety fuses or fusible cut-outs for electrical circuits, and to 
switches connected therewith. 

December 2, 1896. : 

W. Witsox. Birmingham. Improvements in or relating to elec- 
tric joints for suspending or supporting electroliera or the like. 

L. УозАсвк. London. Improvements in or relating to the appli- 
cation of electric propulsion on railways and tramways. 

К. E. B. CnowProw. London. Improvements in electrical 
resistances. | 
J. D. C. CHATEAU. London. Improved means ог apparatus for 
igniting and extinguishing gas from a distance by means of 
electricity. 

P. A. NEwros, London. Improvements relating to writing tele- 
MAR (The Grays European Telautograph Company, United 
States, 


G. Bowmar, London. Improvements in electrically-driven wool- 

shearing or hair-clipping machines. 
December 3, 1896. 

A. Watson, jun. Birmingham. Improvements in the insulators 
of electric lampholders, 

E. J. HARTSHORN and A. JowrrT, 
holder for telephone receivers. 

W. ANDREWs. London. Improvements in electrical signalling 
аррь\габив for railways. 

J. W. Ewart. London. 
dlynamo-electric machines, 


Improvements in electrical 
26,965. 
26,963. 
26,969. 


26,982. London. The 


27,041. 
27,047. 
27,048. 
27,049. 
27,053. 
27,128. 
27,131. 


21,167. 
27,188. 


27,195. 
27,207. 
27,299. 


27,227. 
21,262. 
21,265. 
21,284. 


27,301. 
27,304. 


27,323. 
27,353. 
27,354. 
27,364, 


27,376. 
24, 738. 
27,446. 
27,449. 


27,469. 


27,464. 


27,482. 


21,511. 


Hudderafield. Improved 


27,558. 


21,578. Improvements in alternating-current 


27,588. Е. HAwKINS. London. Improved insulating material for electric 
| conductors. | | 

. ' December 4, 1896. 

27,629. E. AcHgson. Manchester. Improvements in or applicable to 
ceiling roses for electric lamps. 

27,695. F. Hawkins. London. Improvements in or relating to the 
i insulation of electric conductors. 

F. L. MvinHEAD. London. Improvements relating to electri- 
cally propelled vehicles. 

. Н. Lerryer. London. Improvements in and in connection with 
the manufacture of electrodes for secondary electric batteries. 
27,706. J. Матто. London. Improvements in or connected with circuit 

closers for electric bells.* 

December 5, 1896. 
London. Improvements in conducting arrange- 
ments for electric railways and tramways. 
27,753. W. O. Ѕмітн, G. K. B. ELPHINSTONE and А. C. Hear, London. 
Improvements in electrical measuring apparatus. 
27,754. A. G. New. Westminster. Improvements in electrical ignition 
apparatus for oil and gas engines and the like. 
27,776. P. MARINO. London. Improvements in or connected with the 
obtainment of metals or alloys by electrolysis or hydro-electro- 
chemical action. | 
27,809. M. B. CorrERELL and H. RussELL. Lewisham. Improvements 
in electric safety fuses. 


27,696. 
27,701 


27,736. E. HopkINson, 


SPECIFICATIONS PUBLISHED. 


NoTE.— All specifications can now be obtained at the uniform price of 
8d. each. T 


22,233. ENGLE and WüÜsTE. Accumulatore and their electrode plates: 
partly applicable to primary batteries. 
24,264. SIEMENS Bros. AND Co. (LiurTED) (Siemens and Halske} 
Resistance switch apparatus for starting eleetromotore. 
24,735. Ѕмітн. Electric arc lamps or lighting apparatus. 

1896. 


64. Krizik. Electric tramways or railways. 
135 Fasris. Method for the adjustment of carbons in electric arc lamps. 
557. Сотллма AND Cogan. Electric batteries. 

1,401. NAVILLE, GUYR AND GUrk. Electrical gas reaction apparatus. 

1,574. Sremens Bros, AND Co. (LIMITED) AND NEBEL. Electricity metera. 

1,842. Kenny. Holders for electric glow lamps and analogous electrical 
contact devices. E 

2,106. SIEMENS BROS. AND Co. (ІлмттЕр) (Siemens and Halske). Light- 
ning dischargers for electrical installations. 

2,161. Dawson. Apparatus for conveying electric current from overhead 
conductors to motoré on tramcars or like vehicles. 

2,199. Imray (La Société Anonyme pour la Transmission de la Force 
par l'Electricité). Apparatus for transforming alternating into 
continuous electrical currents, or conversely. 

7,254. Kriecer. ' Electric igniting devices for gas burners. 

14,092. CLERC AND Pixcautt. Electric motors, especially applicable to 

| the propulsion of velocipedes and motor сага, 

19,822. Тнк British THomson-Houston Company (LimiTep) (Hewlett). 

Automatic circuit breakers. 

20,984. THe British THomson-Houston Company (Limitep) (Macdonald). 

. Electric brakes. 

22,102. Fitzpatrick (Eckel and Glinicke). Electric lighting device for oil 

lamps. 


NEW COMPANIES, STATUTORY RETURNS, &0. 


In addition to the information given under this heading, detailed par- 
ticulars of many of the Companics whose returns appear below will 
be found in THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1896, pages 318-346, £c., dc. 


——— cni 


ALLEN AND ADAMSON (LIMITED).—This Company was registered 
on Dec. 17, with a capital of £30,000, in £l shares, to carry on the 
business of electricians, accumulator manufacturers, photographic electric 
light specialists, opticians, and automatic machine manufacturers, &c. 
The first Directors are: Thomas W. Allen, Andrew G. Adamson, Arthur 
Powell, John A. Maltman and Edwin Mumford. 

CYCLE ELECTRIC LAMP COMPANY (LIMITED).—-This Company was 
regi on Dec. 18, with a capital of £30,000, in £10 shares, to acquire 
patents Nos. 15,081 and 15,082 (1894), and 17,890 (1896), to carry on the 
business of electricians, electrical and mechanical engineers, suppliers of 
electricity and manufacturers of electrical apparatus, and to manufacture, 
sell, and deal in cycles, motor cars and vehicles. 

KILDUCHEVSKY MEGA-TELEPHONE SYNDICATE (LIMITED).—This 
Company was registered on Dec. 16, with a capital of £8,000, in £1 
shares, to enter into an agreement with Mr. Paul de Kilduchevsky, to carry 
on the business of a Telephone and Telegraph and Electricity Supply Com- 
pany, and to establish, work, manage and regulate telephone exchanges and 
works for the supply of electricity. 
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MILLET'S PATENT MOTOR WHEEL COMPANY (LIMITED), —This Сот. 
pany was registered on Dec. 18, with a capital of £100,000, in £1 shares, to 
carry on the business of mótor cycle, carriage and accessory manufac- 
turers, electricians, mechanical engineers, wire drawers, &c. 


Е. AND Р. М. SPON (LIMITED).—This Company was registered on 
Dec. 15, with a capital of £30,000, in £1 shares, to acquire the business 
carried on by Messrs. F. N., W., and F. E. Spon, at 125, Strand, W.C., 
under the style of E. and F. N. Spon, and to carry on the business of pub- 
lishera, booksellers, engravers, &c. The first Directors are F. N., W., and 
F. E. Spon. Registered office: 125, Strand, W.C. 

жы; 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). . Price of silver 
30d. oz. (Dec. 23rd). Gonsols (23 per cent.) 1104—1104 for money, 
111—111} for account; 2j per cent. 105—1054 (Dec. 23rd). Stock 
Exchange Settling Days: Consols, Jan. 6th; Stocks and Shares Con- 
tinuation Days, Dec. 28th and Jan. 12th ; Ticket Days, Dec. 29th and 
Jan. 15th ; Pay Days, Dec. 30th and Jan. 14th ; Mining Share Carry-over 
Days, Dec. 24th and Jan. 11th. | 


ANGLO-PORTUGUESE TELEPHONE COMPANY (LIMITED).— Coupons 
No. 18 of the First Mortgage and No. 15 of the Second Mortgage Deben- 
tures of this Company will be paid, less income-tax, by Parr's Bank, 
Bartholomew-lane, E.C., on and after the Ist prox. 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).— The 
coupons of this Company’s second issue of Five per Cent. Debentures, due 
31st inst., will be paid at Parr's Bank, Bartholomew-lane, London, E. C., 
after that date. Coupons to be left three days for examination. 


CHAGFORD AND DEVON ELECTRIC LIGHT COMPANY (LIMITED).—The 
meeting of the shareholders of this Company was held at Chagford on 
Tuesday, under the presidency of Mr. F. R. Reeves. The Directors’ report 
stated that negotiations had been opened with Messrs. Crompton and Co. 
(Limited), the holders of the Company's Seven per Cent. debentures, and 
they had consented to surrender their Shares and debentures, and to cancel 
the arrears of interest on their debentures, for the sum of £1,000. In the 
course of his speech the Chairman strongly urged that advantage be taken 
of this offer, as the Company would then be placed in a dividend-paying 
position. One of the Directors (Mr. Eaton) had offered to find £500 for 
that purpose. The proposal was unanimously agreed to. POPE 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Dec. 20 were 
£1,082, against £1,013 in the corresponding week of 1895, an increase of 
£69. The total receipts. for the half year amount to £24,103, against 
£22,553 in the corresponding period of 1895, an increase of £1,550. 


COMMERCIAL CABLÉ COMPANY.—At a special meeting of the share 
holders of this Company, held at New York on Tuesday, the plan for the 
consolidation of the Company with the Postal Telegraph Company was 
adopted. | , S 

ELMORE’S WIRE MANUFACTURING COMPANY (LIMITED).—A general 
meeting of the shareholders of this Company was held at Leeds on Monday. 
The Chairman (Mr. J. J. Atkinson) said that, as stated in the notice con- 
vening the meeting, it was not intended to do more than to adjourn it 
until they could produce the audited accounts to Dec. 31, which was 
песе in order to properly consider the proposal made to them to 
amalgamate with Elmore's Patent Copper Depositing Company. He did 
not wish to say more on the subject than bad already been stated by the 


Chairman of the Copper Company [given in our last issue], who had stated 


that the latter Company had, in conjunction with the Wire Company, 
entered into a contract whereby, for some years to come, in consideration 
of the Copper Company, jointly with them, finding the working capital 
(which was almost completed), they had the entire output of an excellent 
copper mine, at a price which, including shipment to the nearest landing 
point and delivery to their own works, gave the Copper Company а large 
rebate in cash on the market price of copper from day to day, and was 
equivalent to several thousand pounds a year to the Companies. The 
ineeting was then adjourned until further notice, which, it was stated, 
would be issued as early as possible in the new year. 


GREAT NORTHERN TELEGRAPH COMPAWY.—The coupons due on the 
Ist inst. on this Company's bonds should be presented at the offices of 
Messrs. C. J. Hambro and Son, 70, Old Broad-street, Е.С. 


GUILDFORD ELECTRICITY SUPPLY COMPANY (LIMITED).—The fifth 
annual general meeting of this Company was held at Guildford on Thursday 
"T . x 8 ` i Г p H 


last. The annual report of the Directors stated that the subscribed 
ordinary capital of the Company had been increased to £6,770, and that 
the whole of the 500 Founders’ shares had been allotted. The distributing 
mains in the compulsory area under the Provisional Order had been com- 
pleted, and works, comprising a temporary engine shed containing two 
water-tube boilers and three steam dynamos, and a set of storage batteries 
had been completed. The capacity of the station was an equivalent of 2,500 
8-c.p. lamps. The Directors were satisfied with their success up to the 
present, and had no fear for the future. The statement of income and 
expenditure showed total receipts 24.603, 158. 2d., including £2,663 calls 
on Ordinary ‘shares, and £1,300 paid in full for Ordinary shares on appli- 
cation. The total expenditure was £4,238. Qs. 5d., leaving a balance in 
hand of £364. 58. 9d. The Chairman (Dr. F. R. Russell) stated that for 
the present they had sufficient capital, but, of course, later on they would 
require a considerably larger amount to erect permanent buildings, a 
chimney shaft, and to increase their plant. They had already 26 customers, 
representing an equivalent of: about 900 8-c.p. lamps, which would be 
sufficient to pay the working expenses. They expected a great many more 
applications ; and, if the present rate of increase continued, they would 
soon be in a position to pay interest on their capital. It was seldom that 
an electric lighting company made such satisfactory progress in such a 
short time, and he thought they ought to be satisfied with what had been 
done. They had kept their expenses as low as possible, in order to be able 
to meet their requirements without embarrassing their financial position. 
The report and accounts were then passed. | 


KELVINSIDE ELECTRICITY COMPANY (LIMITED).— The Directors of 
this Company report that there was an increase in the number of 
consumers during the past year equal to 50 per cent., and a proportionate 
increase of revenue. "l'he supply of current continues to give satisfaction, 
and the demand for the light continues to increase in a satisfactory manner. 
Arrangements had been made with Mr. Sharp to give his services to the 
Company for another year. , 


LIVERPOOL OVERHEAD RAILWAY COMPANY.— The traffic receipts of 
this railway for the week ended 20th inst. amounted to £1,116. The 
amount for the corresponding week last year was £1,080. Increase, £30. 


MANCHESTER EDISON-SWAN COMPANY (LIMITED).— An extraordinary 
general meeting of this Company was held at the Memorial Hall, Manchester, 
on Monday, for the purpose of confirming a resolution passed a month ago 
in favour of amalgamation with the Edison and Swan United Electric Light 
Company (Limited), on the terms set out in our issue of Nov.27. The 
Chairman (Mr. V, K. Armitage) said that of the £30,000 that they had to 
take up in debentures of the United Company applications had already 
been received for £22,000. The resolutions were then passed, and Messrs, 
J. E. Sharples and H. C. Gover were appointed liquidators. 


NATIONAL TELEPHONE COMPANY (LIMITED).— The transfer books of 
the Three and a-Half per Cent. Debenture Stock of this Company are closed 
from the 21st to the 31st inst. inclusive, for the purpose of preparing the 
warrants for the half-year's interest due lst prox. 


. PHOSPHOR BRONZE COMPANY (LIMITED). —Notice is given of the 
drawing of seven bonds of the issue of-#7,000 Debentures of this Company, 
at the offices, 87, Sumner-street, Soutfrwark, S. E., on the 22nd inst. . 

MESSRS. R. AND J. PULLMAN (LIMITED).— This is a firm of army 
accoutrement makers; and at'a meeting of the shareholders of the Com- 
pany on Tuesday, the Chairman, Mr. J. Pullman, referred to the fact that 
after many months of patient experimental work, the Directors had suc- 
ceeded in introducing with advantage the use of electricity in connection with 
the manufacture of some of their goods. The success had been beyond the 
expectation of those who had been engaged in the experiments. So much 
success had been attained that overtures had been received from friendly 
competitors in the trade to work the electric system under licence. The 
Directors anticipated that by means of this important improvement a very 
much larger share of the trade of the country and of other countries 
would accrue to the Company. ; 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Tuesday, the 29th inst., a special settling-day for £90,000 Four 
and a-Half per Cent. First Mortgage Debenture Stock of Callender’s Cable 
aud Construction Company (Limited), and have ordered the same to be 
quoted in the Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended Dec. 18, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited) were £2,636. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—Mr 
Walter Bishop Kingsford, barrister-at-law, has joined the Board of this 
Company. 


ELECTRICAL COMPANIES’ SHARE LIST. 


BUSINEss Donk 


PRESENT | AMOUNT | LAST E күз А CE ure FER Bal Eee Doni 
ОР Divi- R RNS RICE osaa SENT. А @ 
AMOUNT. | SHARE, | DESD. NAME | DEOENBER 16. December 22 III DED. 21710890 DOR ENDING DEC. 19. 
: ELECTRIC RAILWAYS ano TRAMWAYS. =. _, | Highest | Lowest 
9 104 £10 | 2/0 Central London Ordinar sss a 104 3 10} 218 6 | June and December lo 9 
207 649 10 ad. Do. (44 paid),......... . ата 4g 3 4 — 2315 2 T T 41 
E, uu Stock 24 y and dom Lendon Railway Сор, Огду. j) 58 55 bs 56 , Ww 7 8 | January ард Јоу a 54ß 
8..79 #5 b bo. 5X Perpetual Preference — — . = = = Е 161 14 164 15} 8 4 * » ” .. T 
£128,171 Etock 4% | Do. 4% Perpetual Debenture = s == «> «= =» æ 186 188 186 188 | 218 0 | May and November vs 
51, 10 176 Waterloo and City Ordinary ............... s iae 74 8} 7 8} | 9 8 1 | Juoe and December $a 
23,600 10 21x Liverpool Overhead Railway Ordinary = ~ = = = e 45, 14 5 14 le , 2 4 2 | February & August = 
10,000 10 42 Do. 6 Preference "———M TT 17 À 173 17 17 : 2 17 8 21 39 | es i ot 
195,000 | Stock 4X | 119) 114 112) 16 8 910 | January and Jaly.. кєз "р бш 
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4 ELECTRICAL COMPANIES’ SHARE LIST. 
LAST PREVIOUS Pri PER BUSINESS DONS 
Рвизент | AMOUNT) DAST NAME. weng s Prim | Tuesday, | CENT. DIVIDEND DUE. BOSERON E 
AMOUNT.| „ARB | DEND. DECEMBER 16. | December 22. | YIELDED. ENDING DEC. . 9. 
hesd | Lowest 
TELECRAP & s. d. Hig 
£3 Oos, 20 Stock | 24/0 Do. Preferred ........... „ 208. MR 95h 963 6 12 " " 9 
23 058 020] Stock 5 Do. Deferred . Tc 92 10} 9à 10 А 1 i: 
£149,900 | £100 4 "African Direct Telegraph (Red) . . 100 104 100 104 818 1 | January and July i M 
£25,000 10 wo, | Amazon Télegraph .................... eee 8 9} Sj 9 151 155 
£130,000 10 3/0 Submarine S OE 14 15{ 143 15 4 11 10 | Mar., June, Oct., Dec. ¢ 
£76,000 100 5% р Do. per Cent. Debs, (2nd Series, 1906) .. 113 117 14 118 4 6 7 | Juneand December 15; — 
19,000,000} $190 1% Commercial Ox Cable Capital Stock ........... 165 170 165 170 4 3 8 | April and October.. x 
16, 10 8 Cuba Submarine .............. Садда MA болна 1t} 122 iat 123 6 8 0 | February and August p. 2 
6,000 10 10 Do. Preference 10 per Cent 18} 19 18 19 „Ж. м, " " - = 
12,981 6 0 | Direct Spanish (fully paid namme 33 4 31 4 4 811 | April and October .. — 
6,000 5 10 ро, 10рег Cent. ‘Camuiative Preference 10 1 10 10 411 6 3: "x 
£80,000 £50 447 Do. 4% рег Cent. Debentures................| 107% 110% 107% 110 4 8 4 | January and July - : 
60,710 | £20 | 2/6 | Direct United States Cable, 1877 ..... н 9 9 $ 9 417 5 |Jan., Apr., July, Oct. 177 174 
400,000 £10 а А Араа ураа 17 174 17 174 8 13 3 n T 184 18 
70,000 £10 6 Do. 6 per Cent. Cumulative Preference .... 18 19 18 19 8 5 9 180 1974 
1,302,615] Stock | 4% Do. +4 рег Cent. Mort. Debenture Stock (red.) 127 130 127 180 8 2 0 | May and November 
£39,900 | £100 5% „ Do. 5 per Cent. Debentures, 1899............ 104 107 104 107 414 9 | February & August in 17} 
260,000 10 2/6 | Eastern Extension . „ „И. HR 17 1% | 4 0 0 |Jan., Apr., July, Oct. | 129 
£820,000 | Stock 4 — аре Cent. Debenture Stock —.......... 128 181 128 131 3 1 s | February & August * 
£168,600 | £100 5 ЕР, c. (Austin. Gov. Sub.) Debs. 1900.. 101 105 101 105 417 1 | January and July .. = - 
£156,200 100 5 Eastern and S, African 5 p. Cent. Мог. Deb., 1900.. 101 105 101 105 K 2 zt 
4800, 000 100 4 * Do. 4% Mo e Debentures, 1909.,........ 106 109 107 110 31311 | February & August e — 
£200,000 | £25 4% |* Do. 4% Mauritius Sub. Debs. (regd.) ...... c| 108% 1117 108% 11t% | 312 3 | May and November 11 1^3 
180,227 10 1/6 Globe Telegraph and Trust . oe „546 103 11} 10} 11} 4 2 3 Jan. , Apr. *1 July, Oct. 17% 17 1 
180,042 10 67 ... б per Cent. Preference eee i; 174 17 174 8 8 7 T n 95 244 
150,000 10 5/0 Great Northern of € d am aA T TIT ET TU T TET 24 25 24 25 40 0 » » 
4170,000| 100 5% . 5 per Cent. Debs., 1883 issue Series B 104 107 104 107 41 7T | Barone перене с. 54 
17,000 25 12,0 | Indo-European ..................-.-.-. ... 58 56 53 56 4 9 8 | May and November 
£100,000 100 6% London Platino- Brazilian 6 рег Cent. Debs., 1904. 109 112 109 112 5 8 7 | March & Rentember А P» 
£100,000 100 47 Pacific & Kuropean Tel. 4% Guar. Debs. (red) 19497 108 11 108 111 813 3 January and July — `7 * 
11,889 8 4 OUI Л LL Leere dece ore sen se doch anes bebe vi 7 8 8 6 оче | SPRL RT s 
23,881 |£100 Cert.| 47/6 | Submarine Cables True 138 143 198 143 4 811 ” Ji = 
ч West African Telegraph ............... oe 5 6 5 6 6 0 0 | January and July — se = 
4220,00 100 5 * Do. 6 per Cent. Debentures (red.) .. 103 106 103 106 415 6 | March & September 55 $ 
; 10 2/0 | West Coast of America ......................... là i 1 xe ” " 861 ә 
£150,000| 100 84 |* Do. S рег Cent, Debentures, 1002 . 96 101 90 101 8 4 1 | June and December 1! Ж 
88,391 10 16 West India aud Panama І 1$ 1} 14 - May and November 12 li 
84,563. 10 6/0 Do. брег Cent 1st Preference ............— 11 12 ll} 12 5 0 0 " " 
4,069 10 6/0 Do. брег Cent. 2nd Preference ............ 9 103 % 10 519 1 s x 
£80,000 100 5% * Do. Брег Cent. Debentures, 1917 cae} A09. , Ч 109 112 & 14 January and July .. . — 
64,251 15 3/0. | Western and Brazilian ...................... —.. 73 sł 8 8} 417 6 |May and November ; * 
83,129 1 8/0 Do. Б per Cent. Preferred Ordinary ......- 64 61 6} 61 5 0 0 T T : oe 
83,129 7 1 Do сасе Ordinary .. ТА 1 2 13 2 2 » ” =" = 
£158,100 100 6 r Cent. Debs., Series? A i910 .. 104 108 104 108 518 2 | February & August ° .. 
£197,600 100 6 a ort. Debs., Series “B” 1910. 104 108 101 108 5 13 2 " " = ^ 
$1,163,000 | $1,000 7 "Western nion 7% ist Mort. (Buildi ng) Bonds 1902| 107 112 107 112 6 5 7 | May and November " 4; 
£164,800 | 4100 6 6 per Cent. Sterling Bonds os ont 100 105 100 105 5 15 11 | March & September — — 
TELEPHONES, | 
£44,000 £5 4/0 | Chili Telephone (fully paid) 8} 3} 81 3} 5 6 8 | August ............ >? = 
224.850 10% Id. ^ nsolidated Telephone Const. & Maintenance .. 2 Y ^ vs ve 24 January and July — са т? 
28,000 £5 4/0 Monte Video Telephone 6 per Cent. shinee 9 9 2 24 EN October . 11 `7 
484,597 b z/6 national | 7 P env 7 7} 71 dd з 14 7 | February & August 17 
15,000 10 6/0 Do. r Cent, Cumulative Ist Prei. 127 19 17 19 3 15 10 n" n ! un 
е * te 8 s7 7 evade Se aa Pref. (fullv paid) | j^ r^ " M 8 8 2 " LI F * 
, . on-Cum ve 8rd Pref. (fully paid 6 6 6 £87 » " v — 
1,100,000 | Stock | 83% |* ро.  Debenture Stock, 34% (red.) 2 E 106 108 105 108 319 9 June and December |. 
1 0/4 А i 07} 107 
771, / o o˙ о 5 3 1 i H H 8 6 9 — 
58, 5 4/0 | United River Plate SRE 81 33 34 3 5 6 8 — x Px 
£146,788 | Stock 5% |* Do. Брег Cent. Debenture Stock (red. болел. toe” do8 103 108 414 9 — ES T 
ELECTRICITY SUPPLY COMPANIES, әй 
R 5 d Electric Supply (fully pen i . .. RA - 
„ 2x» ФА. ANS — ff ]%⅛²—˙Qꝛ ““). e be cibebs2 dams * 7 
£10,000 | £w | 10/0 | City of London Electric Pret (aly 15h 164 15) 16} 3 1 6 | February & August 164 А 
40,000 10 6% 9. 6% Cumulative Pre калу pai). D re 16} 17% 16h 174 810 7 | January and July.. 199 
,900 | Stock 5% |* Do. 57 Debenture Stoc pa — 128 133 128 133 216 4 June and December 9 9} 
30,000 5 2/6 | Charing Cross & Strand loctricity. йари Corp. 9? 91 91 9 216 5 | February & August * 
10,000 А ро. 1 per Cent. Preference ................ - - a T y F 1 
67,500 £100 5% Do. _5 per Cent. Debentures, (red. Jena tiim ad z e .. January and July .. "83 st 
£14,000 5 50 Chelsea 17 Dobe Supply Ordinary MEE V 8 8 8 8 5 0 0 | March ..- ° 
260,000 | Stock 4h % Do. 44% Debenture Stock (red.) 114 117 114 117 318 5 June and December 8 A 
£22,475 | £10 County of London & Brush Prov. Ord. (tuy paid, ) 8 9 8 9 T 14] 131 
20,000 10 5/44 Do. 6% Cumulative Preference. Я .| 134 14 181 14 bs January and July .. $ 
10,000 10 УХ De. issued at 2 prem (ё5 prem. paid)“ 7 d 7 5 F T " EN x 
111,000 5 d London Electric Supply Ordinary ................ lí 1 1 1{ ae - Y: = 
48,050 5 Bo." 1 20... 7 Lo cs" ТЖ ‘a 1 2 1 2} га - 138 1 
49.909 10 4/0 Metropolitan Electric Supply Ordinary T 13 14 13 14 3 21 April and October.. 3i 
12,500 19 Do. issued at 2 prem. (£3 and prem. paid) . =< 61 74 6} 7 - T " p = 
£160,000 | Stock | 44% Do. r * Deb. Stock First Mortgage ока -| 121 194 121 124 3 13 9 | 77m- and December 5: in 
8,459 10 4/0 Notting Hill Electric Wü 10 11 10 11 за February ........— Б = 
975,002 1 Бана: Ned СУ, базы: alaksi ly ly, lic 1% .. 2 2 
£154,000 100 44% | Royal Elec. Co., of Montreal 44% ist Mort. роя) 103° 165 103 105 4 6 7 [April and October .. ЫН - 
19,980 5 26 | St. James and Pall Mali Electric ати —— 12 13 12 13 8 2 0 | January and July .. 101 am 
20,000 5 | 36 7 per Cent. Preterence. Bod 0k dU 9 103 3 6 8 н ^ 108 9 
£50,000 | Stock * Шо. 4 per Cent. Debenture Stock (red.) 106 109 108 109 E e » nt 1 ih 
79,900 5 3/0 Westminster Electric Supply (fully paid) ........ 11 12 11 12 з 2 6 | February & August 117 
ELECTRIC MANUFACTURING, &o., COMPANIES, 
90,000 £3 7/6 Brush Electrical Engineering 1 14 $ 1 A — — - 
90,000 2 1/2; Do. ò per Cent. Pref. Mot. Cumulative — .. . 1 11 1 14 * . .. - 
£195,000 | Stock | 44% Do. 4% ver Cent. Perpetual Debenture Stock) 110 113 10 113 4 0 6 | February & August ae == 
£76,770 Stock 49% Do. 2nd Debenture Stock (red.) ............ 96 100 96 100 4 12 June and December - ese 
10,000 £10 А British Aluminium Ordinary .................... -x * x - se x» 
20,000 10 Do. 7% Cumulative Preference.. .......... | - - es ы 
200,000 1 Castner- Kellner Alkali Co. (12s. 6d. paid) .. $ E - ра - 
2x. 1*0 Б 8/0 Crompton and Co., 7 per Cent. Cumulative Pref. 13 24 1} 2 = a 14 25 
£82,850 100 Do. 57% First Mortgage Debentures (red.).... 95 109 95 100 - - —— ee 
89,261 5 1/6 Edison and Swan United (A“ Swan) (23 paid) — 12 2} 13 21 6 13 4 | February & August 2 — 
17,139 216 РЕ [08 AAo за AEN 3 4 3 4 6 50 * * И E 
£100,000 Stock 44% Do. 44% Mortgage Debenture Stock (red.) 103 108 103 106 К: June and December РА | a 
110,000 £2 1/0 Electric Construction. 18 18 18 18 818 0 September 14 Е 
12,845 2 А Do. 7 per Cent. Cumulative Pref. .......... 24 8 24 8 613 4 " e | — 
91,195 1 10/0 Elmore's Patent Copper Depositing ............. Ё НЕ +- оќ 
10,000 10 6/0 W. T. Henley's Telegraph Works Ordinary ...... 174 184 174 18 413 0 | February & August a | M 
3,000 10 7/0 Do. 7 per Cent. Preference 183 19 184 194 314 7 » » e | - 
£50,000 | Stock 43 Z Do 44% Mortgage Debentare Stock (red. Ps 109 114 109 114 * i * T | es 
50,000 £10 5/0 ,India Rubber. Gutta Percha, &c., Works .. .. a 204 21 201 214 4 5 9 | January and July .. 21 | € 
300,000 100 4% 4% First Mortgage Debentures (red... 105 108 106 108 413 6 | March & September P | a 
20,000 b e Edison-Swan A ” (£1 10s. paid) . {} H j 12 4 6 6 ae T | 
87,850 1.1 329 SE Rv Construction and Maíntenance........ 39 4? 42 81110 | March and July..... 394 
£150.000 100 | 67 Do. б ner Cent. Bonds (red.) 1899 .......... 104 107 | 104 107 | 319 8 | Јаппагу and Jnly . | 22 | Uu 
22,500 £5 2/3 Willans and Robinson Ordinary.......... dub s uide 75 8h 73 84 | be April and October 9 6i 
22,500 £5 30 Do. 6% Cumulative Preference ............. | 64 7 | 64 7 Е | 7i | 6 
£100,000 | Stock > * Do: 14 7 ; First Mort. Deb. Stock (red.) . = | 64 £6 | 64 65 e May and November , 05g | 055 


* In calculating the yield on this security, allowanos has been made for accrued interest, bui net for redemption. 
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THE UNIVERSAL ENGINE. 


TESTIMONIAL. 


—— eI СУ IDE DI DO 


WINDERMERE ELECTRICITY WORKS, 


To the Secretary, 22nd October, 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
Dear Sir, 
In reply to your enquiry respecting the Universal Engine of 
165 horse-power which you supplied to us in July last, we have pleasure 
in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 
It runs quite silently, and, as it requires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 


(Signed) R. H. FELL AND Sons, 
Limited. 
FREDERIC FowkEs, 
Managing Director. 


THE BRUSH ELECTRICAL EN GIN EERIN G Со, Гр: 


49, QUEEN VICTORIA STREET, LONDON, Е.С. 


WESTERN ELECTRIC COMPANY. 


MANUFACTURERS OF 


Ж Е Xa Е E? EX О NES. 


WHOLESALE ORDERS ONLY. 
"79, COLEMAN STREET, LONDON, H.O. 


CHICAGO, NEW YORK and ANTWERP. 


GHICACO WORLD'S FAIR—DIPLOMA AND MEDAL FOR INSULATORS. HICHEST, AND ONLY, AWARD FOR TROLLEYS. 
120,000 OF OUR INSULATORS NOW IN USE ON THE BOSTON AND BROOKLYN TRAMWAYS ONLY. 


ALBERT and J. M. ANDERSON, 


39, VICTORIA STREET, WESTMINSTER, LONDON, 8. W. 


ELECTRIC TRAMWAY SUPPLIES. 


*AETNA" Insuiators and Hangers. 
"ANDERSON" STANDARD LINE MATERIAL. 


TROLLEYS, LIGHTNINC ARRESTERS, SPECIAL TOOLS, Aa. EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION. REGIATRRED TRADE MARK. _ 


650 Pages; 200 Illustrations, Scale Drawings and Folding Plates; and over 80 Tables of f Engineering Data. 
Price 12s. Gd. Abroad 13s. Gd. post free. 


MOTIVE POWER & GEARING 


FOR ELECTRICAL MACHINERY : 


A Treatise on the Theory, Practice and Cost of the Mechanical Equipment of Power Stations for Electric 
Supply and for Electric Traction. 
By E. TREMLETT CARTER, . E., M. J. E. E., &. 
OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Lid, SALISBURY COURT, LONDON E С. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND. ITS GENERAL 
CONNECTIONS. — 


CABLE COMMUNICATIONS ide 


OF. EHE 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, tc 3 1 Portugal, Gibraltar, Malta, Egypt, Aden, 
d india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay ay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate). 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, MRUPICIUS; 
and Manila. „F E MEC 

Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 31, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. . LIVERPOOL—K13, Exchange; Buildings. 
GLASGOW —141, BUCHANAN STREET, 


COMPANY'S LEVANT SYSTEM: 


Odessa, Oonstantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Oanea, Sitia“ 
Rhodes, Trieste, сона, Tante, Patras, 3 Ce UN Santa da Maura, Tinos, Andros, Zea, and 
all the Gree ands, 


The Company’s Cables are worked by Muirhead’s DUPLEX principle“upon all its 
Main Sections. 


ding Tel from P. EE 22 these words be ed gratuitous! 
То "cate sould II Postal stations € VIA EASTERN,” . eng signalled grataltonaly by 
| Books of Forms and Tariffs forwarded post free on application at the Company’ s Chief Offices as above, or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES, 
Winchester House, 60, Old Broad Street, E.O, By Order, . + GEORGE. DRAPER, Secretary,- ` 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, ‘LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNEC: ED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 

CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTIN OPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. | | 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 

VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 

WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 

ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 

over every Message. 


are accepted ab the Company's О 
LONDON: 18, Old E Broad Street, E. O., 6 ш 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.C. | 
LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. | 
Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Liste of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd., 27, Cannon St., Б.С. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. "s SHIPS, STEAMERS, YACHTS (inside d outside), LAMP-POSTS ) (Gas and Electric) 
and for ALL PURPOSES where a hard and washable surface is essential. Has stood years of rough w 
THE INDESTRUOTIBLE PAINT resists the action of acids and alkalies. Invaluable p Iron Structures, Roofing, С Gas Tanks, &c 
‘LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFEOTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ёс. 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. КИР 
erfeot . 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "or camp Walls. 


events decay and makes perfectly ni catherproof Stone, Marble, Brick, Cement, Plaster, &с. The only solution used on OLEOPATRA'S NEEDLE 
which’ has been preserved by it 18 YEARS. 


THE PAINTS and the SOLUTION SECURED tho HIGHEST AWARDS at each of tho EXNIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: W BATHERFP ROOF LONDON." 


2 Duncan Wallet and Co,, 
E P P S S EXPORT PROVISION MERCHANTS, 
| Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond. 
GRATEFUL—C OMFORTING.. | | 114, FENCHURCH STREET, LONDON, E. G. 
Arrangements made for supply of Telegraph Stations ё Cable Steamers abroad. 


Mesars. D. W. & Co. supply Provisions and Bonded Storer to the CABLE STEAMSRS 

of soverai Companies, also to VARIOUS STATIONS of the EASTERN, RASTERN 

- | AND SOUTH AFRICAN, and EASTERN BXTENSION, AUSTRALASIA, АМТ 
CHINA TELEGRAPH COMPANIES, and are prepared *^ vente ardere nn specially 


favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI- FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


VETE STAR ROYAL WAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STREAMERS, DUCAL LIRE, CLAN LIRE, RATIONAL 
LINE, STAR NAVIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Salling Vessels. Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made tothe SOLE MAKERS 


JOHN KIRKALDY & SON, . GARFORD ST, LONDON, Е. 


TELEGRAPHIC ADDRESS | " KIRKALDY LONDON. 


NEEDLE . 


'juvW 30vu1 


` OL£OPATRA'S 
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THE EASTERN 2 SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, шетю, „>. 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


—_—_—_—_—_——————— 6600666 0000000 


The above Companies, by means of Oables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


| EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
| BAGAMOYO. DAR-ES-SALAAM, 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH, 
` BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE, BOLAMA. GRAND . (Ports 
4 KOTONOU (Porto Novo). 
appen | күл GABOON. 
d S. THOME. WHYDAH. 
BRASS. LOANDA. GERMAN. 4 
BONNY. BENGUELLA. ERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs'and all Information can be obtained at the Compeny's Head Offices, Winchester House, 50, Old Broad Street, E.C. 
By order, 
H. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J. OAMBROOK, Secretary, 


Arzicax Ютавот ТаткевАРН Company; ÉASTERM AND iris Arricaxn TarLEGRAPR Wast Arnican TxLEONArR Comrans. 
| MPANY, 
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THE — SUBMARINE RINE TELEGRAPH COMPANY, In 
THE WESTERN = BRAZILIAN TELEGRAPH C0., In. 


TEE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira = . .. „ .- 2 - om 
Oape Verde Islands—8t. Vincent 
T 5 St. Iago P 
Brazil—Pernambuco o 
» АП other Stations . .. = 
Uruguay—All Stations - — 


Argentine Republic—All Stations 2 
Paraguay—All Stations m^ dS el Зе xx 
Bolivia—All Stations .. 2. .. .- а. — 
Ohili—All Stations EM iA. xo Aes e xw 
Peru— All Stations "rM. 


000000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
. Companies. Messages should be marked “Via Eastern." 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
ВвлаплАн Susmanme Тиівеварн Oo., Winomesten Носек, Orp Broan Srazer. 
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"COMMERCIAL: | 


о «Ж THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
y SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
' UNITED STATES. 


SHOSTEST AND -. MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. 


. POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
C ONNE CTI ONS maintained In the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all Important places In CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


“ ” о insure your Cablegrams being forwarded by this Company's system, please mark them ‘‘Via COMMERCIAL," whieh 
VIA COM M ERCIA L. таконе іг not shared. for ; or use the Company's own forms, bearing its GLOBE trads mark ^ 


THIS: COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


' HRAD Orion: 258, BROADWAY, NEW YORE, U.S.A. GENERAL OFFICE, LONDON, 
J. W. MAOKAY, PRESIDENT. BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, K. 6. 


GO. G. WARD, VIOB-PRESIDENT & GENERAL uinci. | FREDERICK WARD, MANAGER IN ENGLAND. 


THE WESTERN UNION TELEGRAPH С COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, Prestaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


‚ TNO ATLANTIC CABLES from PENZANCE, Cornwall, te MEW YORK CITY direst. Bech Cables are рш. - 


The LAND-LINE SYSTEM of the Company in AMERICA c ез 740,000 MILES of 
WIRE, and Pr 000 T EEE PE OFFICES. ' 


DIREOT WIRES to GALVESTON, TEXAS, ‘connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH | AMERIOAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES 4nd CABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
^ tand-WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE  COHNRETION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To onsure the Direct ‘ina Prompt Transmission of Messages на Hare any Telegraph Office to all places in the Western Hemisphere 
they should bo marked . 


“Via Western Union. im MM IERI s 
The Offices of the Oompany 


in Great Briain are 252, QRESHAM HOUSE, OLD BROAD STREET, LONDON, E. C. 
| RECEIVING OFFICES: 


40, MARK LAN, LONDON, E.C. 2, NORTHUMBERLAND AVRNUB LONDON, w. o. 1, PANMURE TRENT,DUNDAE. | 
$1, ROYAL BXOHANG N, E. C. A5, EXCHANGER BUILDINGS, LIVERPOOL. 06, GEORGE STRENT, EDINBURGH. 
'8 NDON, Ю.С. CHAMBERS, BALDWIN ST., BRISTOL. BXCHANGE BUILDINGS, LEITH. 
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THLEPHONE No. 16,077. TELEGRAMS: “ INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & COULTY 


(NSTABLISH ED 1866), 


Eleotrical Aucticnoors, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALES BY AUCTION, &c. 


Re BLACK, HAWTHORN & Co., Ltd. (in liquidation). 
IMPORTANT SALE OF ENGINEERING PLANT AND MACHINERY. 


W HEATLEY KIRK, PRICE & GOULTY 


have been favoured with instructions to SELL BY PUBLIC AUCTION, at 
an early date, the 

CONTENTS OF THE MARINE DEPARTMENT 

of the above firm, comprising the Plant and Loose Tools, and the Stock 

which have not been en over by the present proprietors. 

Catalogues are now in course of preparation, and may be obtained on application 

. HARRISON, Esq., Liquidator (of Monkhouse, Goddard and Co., Chartered 

Accountants), St. Nicholas Chambers, Newcastle-on-Tyne ; or of the AUCTIONEERS, 

2 uem Victoria-street, Lendon, E.C., and Albert Chambers, Albert-square, 

anchester. 


and Stores 


TENDERS INVITED. 


COUNTY BOROUGH OF HALIFAX. 


STEAM ALTERNATOR. 
TENDERS are required for a 300 kilowatt Slow-speed STEAM ALTERNATOR. 
зреспсанопя may be obtained from Mr. Т. P. Wilmshurst, Corporation Electricity 
orks, Halifax, on payment of One Guinea, which will be returned on receipt of a 
bona fide Tender. 

Sealed Tenders, endorsed '* Alternator,” to be sent to the undersigned not later 
than 10 a.m. on TUESDAY, January 12th. ” 

The Corporation do not bind themselves to accept the lowest or any Tender. 


y order 
KÉIGHLEY WALTON, Town Clerk. 
COUNTY OF BRISTOL. 


TO BOILER MAKERS. 

The ELECTRICAL COMMITTEE of the Council of the City and County of Bristol 
are prepared to recelve TENDERS for the SUPPLY, DELIVERY and ERECTION at 
the Blectric hting Station, Temple-back, Bristol, of FIVE MILD STEEL LAN- 
CASHIRE BOILERS, with Fittings, &c., Cc. 

N.B.—Only Boiler Makers will permitted to tender. 

Plans and Sections of the Electric hting Station may be seen at the Office of 
the Engineer, Temple-back, Bristol; and Copies of the Specification and Form of 
Tender may be seen and obtained at the Office of the ,on payment of 
Three Guineas, which will be returned on receipt of a bona fide Tender. 

Tenders must be delivered not later than 4 p.m. on THURSDAY, the 21st January, 
1897, addressed to the Unsere pape and endorsed Tender for Boilers.“ 

The lowest or any Tender will not N be e 

RANK WM. PROSSER, Secretary. 


Electricity Department, Temple-back, 
Bristol, 31st December, 1896. 


TAE ROYAL INFIRMARY OF EDINBURGH. 


The MANAGERS are prepared to receive TEN DERS for the complete WIRING of 


the Infirmary Buildings. 

8 cations and Drawings can be inspected at the office of the undersigned, or 
at t of the S to the Infirmary, Professor Kennedy, 17, Victoria- 
baee унге ph 8.W. Firms desirous of tendering can have copies of the 
Specification and Drawings on making a deposit of Five Guineas, which will be re- 
turned on receipt of a proper Tender. 

Tenders must be received by the undersigned, in sealed envelopes, marked 
"Tenders for Electric Lighting,” not later than 10 o'clock on the morning of 


THURSDAY, 28th January, 1807 | 
WILLIAM 8. CAW, Treasurer and Clerk. 
ESTIMATE WANTED for Fixing Telephonic Communica- 


tion in a City Office between several rooms and on different floors. Preference 
given to a skilled man who will undertake the fixing, oe Арран and the appli- 
ances being supplied to him by advertiser.—Further particulars on application to 
'* TELEPHONE," care of Messrs. Deacon and Co., 154, Leadenhall-street, E. C., | 


ELECTRICAL DEVELOPMENT 
FINANCE CORPORATION 


(LIMITED). 


(ITY AND 


CAPITAL - - - - „ £800,000. 


390, Victoria Street, Westminster, S. Ww. 
Telegraphic Address: UNIPOLAR LONDON.” Telephone No. 3419. 


The objects of the Corporation are the Development and Finan- 
cing of approved Electrical and Industrial Undertakings of all 
kinds. 


All communications should be sent to Tus SECRETARY at the 
above address. 


2 Gold Medals. 


>i S T 4 N L F ү 4 88 

DRAWING and SURVEYING INSTRUMENTS ~ 

Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
: —— PRICE LIST POST FREE, —— | 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, „ Turnstile London.” Telephone, 65188 
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THE DAVY FARADAY RESEARCH LABORATORY 
THE ROYAL INSTITUTION. 


Directors. 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., LL.D., F.R.8. 
Professor DEWAR, M. A., LL. D., F. R. S. 


Superintendent of the Laboratory. 
Dr. ALEXANDER SCOTT, M. A., D. Sc. 


This Laboratory, which has been founded by Dr. Ludwig Mond, F. R. S., as a 
Memorial of Davy and Faraday, for the purpose of prom oting original research in 
Pure and Physical Chemistry,” will be open on the 18th of January. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of charge, 
to Gas, Electricity and Water, as far as available, and, at the discretion of the 
Directors, to the use of the Apparatus belonging to the Laboratory, together with 
such Mateiials and Chemicals as may be authorised. 

All persons desiring to be admitted as workers must send evidence of acientific 
training, qualification, and previous experience in original research, along with а 
statement of the nature of the investigation they propose to undertake. Further 
information, together with forms of application, can fe had from the Assistant 
Secretary, Royal Institution. 


SITUATIONS VACANT AND WANTED, &c. 


RMATURE WINDERS WANTED. Must be thoroughly 


competent.—State experience and wages required to J. P. HALL AND Co., 
Werneth, Oldham. edid ' 


TH RIVIERA ELECTRIC SUPPLY COMPANY has a 
VACANCY for a premium PUPIL. Experience in Central Station, Tramway, 
Tene and Contracting work. Small salary. = Address, BORDIGHERA, Riviera, 


WV ACAN CY for PREMIUM PUPIL in the works of a 


leading firm of manufacturers of electric light and power plent.—For terms 
apply to 9625, Electrician Office, Salisbury-court, Fleet-street, E.C. 


WANTED, intelligent OPERATORS for Paul’s Theatro- 
gra 


ph; capable of wiring and fixing. Salary, 23 108. to commence.—PAUL, 
44, Hatton-garden, London. d : 


— -— 


ANTED, competent single MAN to take charge of small 


electric light installation in country place.— Apply, stating wages required 
to “І. В. W.,“ кеа Office, Salisbury-court, Fleet-street, Е.С. ` 


W ANTED at once, a thoroughly reliable MAN, with prac- 


tical experience in the working of accumulators and dynamos, for a large 
country house electric lighting plant in Staffordshire.—Apply, in first instance, by 
letter only, stating previous experience, wages required, when at liberty, and en- 
some copies of testimonials, to 2866, Electrician Office, Salisbury-court, ез 
street, Е.С. | 


— e e 


| WANTED, for electrical work near Glasgow, a thoroughly 


competent DRAUGHTSMAN, having experience in electrical work.—Btate 
age, experience, &c., to '' E. C.," Electrician Office, Salisbury-court, Fleet-street, E.C. 


‘AN ELECTRICAL ENGINEER, with good practical ех. 


perience in electric cranes, travellers and lifts, also in designing and testing. 


dynamos avd motors, seeks ENGAGEMENT.—'' ELECTRICIAN," 21, Hatfleld-road, 


Birchfields, Birmingham. 


F'LECTRICAL ENGINEER.—Ex-superintendent two im- 


portant railways, 20 years’ general experience, will be glad to hear of open 
England or Colonies, temperate climate.—Apply ‘ A," Electrician Office, КТ 
court, Fleet-street, É.C. 


WAN TED, by a Gentleman with first-class connection, 
berth as REPRESENTATIVE in a good firm of electrical engineers. Good 
orders ready to be introduced.—“‘ A. B. C.,“ Electrician Office, Salisbury-court, Е.С. 


| L І | ©0., 
| MANUFACTURERS OF 


ULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


| Pottery bor Electrical Purposes. 
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LAMBETH, LONDON, S.E. 
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ELECTRICAL ENGINEERS & MANUFACTURERS OF ELECTRICAL APPARATUS. 


AMMETERS, "s сыр er 


Useful for Lamp Testing. 


AMMETERS, кы ana е 


from £4. 4s. 


V 0 LT M ET E R 8 5 5 ee Ms 


to 2:5 volts, price £26. 6s. 


VOLTMETERS, ы prico trom a. де, 


MUIRHEAD & C? 


WESTMINSTER 


Unrivalled for Accuracy. 
Not Affected by External Magnetism. 

Large Range and Uniform Readings. 

Offices: 54, OLD BROAD STREET, E.C.. Works: Elmers End, Kent. 


Laboratory: PRINCE’S MEWS, Great George Street, WESTMINSTER, S. W. 


WANTED, and FOR SALE. 


O BE SOLD, the undermentioned STEAM-DYNAMOS, 


either together or separately :— 
ae 1 9 (H. H.) Engines and Mather and Platt Shunt-Dynamos, 750 amperes, 
vo 

1 Willans (G. G. G.) Engine and Siemens Shunt-Dynamos, 700 amperes, 240 volts. 

These machines are now in good working order and in daily use at a large London 
station (doing full load on 15010. steam pressure) and are being cleared to make 
room for larger units. 

The four machines would be very suitable for a proven station. 

Apply X. ., 5, Estelle House, Long Acre, London, W 


Miu 2 h. p. 60 volt MOTOR; must be in good order. 


. fullest particulars as to make, &c,, to EDWARD KENEALY, St. Andrews, 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices ren by Derby and Co., 44, Clerkenwell-road, London, E.C.  N.B.— 


Platinum sol 
WANTED, LAMP TOPS, with Platinum, Derap Platinum, 
&c.—EDEY and Co., 256, Ferndale-road, Brixton, 8 


A ote LATOR CHARGING.—C. H. CATHCART 
and CO., having plant Kl goed adapted for this purpose, Charge Cells of all 


sizes promptly, thoro eap erms on app on. Acoumulators on 
Hire for temporary ntin experimental uses, &c.—3, Dorset-buildings, Salisbury. 
square, Fleet-street, (Telephone No. 65,260.) 
Manufacturer of 
ELEGTRIGAL AND PHYSIOAL 
INSTRUMENTS, 


44, HATTON GARDEN, 
OATALOGUES FREE. 


LONDON. 


FOR DYNAMOS and ail ELECTRICAL PURPOSES. 
Large Stocks of all qualities on hand. 
Speolality— Mica for Gommutators, 
Cut to any Shape, and of Equal and Uniform 

Thickness. 
SANDERS, WAKE & Co., 
Office, 23, Great St. Helens, London, E.C. 


M | MICA Contractors to Her Majesty's Government. 


Telegrams: ‘‘ Awake London." Telephone 2388 Avenue. 


LEHMANN Bros., 


PORTABLE ELECTRIC 


SAFETY LAMPS 


FOR :— 


MINES, 
FACTORIES, 
GAS WORKS, 


&c., &c. 


SHIPS, 
FIRE 
~~ BRIGADA, 
| j ) pu: TRAVELLERS, 


&c, &c. 


J. PTTEK LIN, 


56, Red Lion Street, Clerkenwell, Е.С. 


BA. SORG THRAAD. 
WE ARE NOW BOOKING ORDERS FOR 


HALF-NUT GAUGES 


As Recommended by the British Association in their last Report. 
We are ‘THE ORIGINAL MAKERS” of the above THREAD in 


TAPS, DIES GAUGES, &c. 
. late TH. LEHMANN, 
$8, Hampshire Street, Torriano Avenue, LONDON, N.W. 
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J. WEEKS and CO. F. E. H. S. 


Patentees of che Duplex" Upright Tubular Boiler, 


nn BUILDERS Anp HOT-WATER APPARATUS MANUFACTURERS 
o HER MAJES H.R.H. THE PRINCE OF WALES, 
H. M. Admiralty and War 3 Royal Botanic and Horicultural Societies. 
illustrated Catalogues, Designs, Estimates and Testimonials, also lowest Wholesale 
etail Prices of Materials free on application to 
J. WEEKS and OO., F. N. NH. ., Gheisea, LONDON, ©. 
Telegrams : . HORTULANUS LoNDoN." Telephone No. 8728 


Price 1а.) DAILY [Price 10 1d. 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 
Contains :— 
AL 


L THE CONTRACTS OF THE DAY. 


Zncluding :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 

Ot all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers 
Subscriptions:—3 months, 9s. 9d. ; 6 months, 19s. 6d. ; 12 months, 39s. 
post free. Single Copies id., post free 13d. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUYERIE PRESS. Ltd.. 98 & 99, Temple Chambers. Bouverie Street, B. C. 


Strongly bound in cloth, price 58., post free. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES 
FOR ELECTRIC CONDUCTORS. Ву W.S BOULT, A. M. I. E E. 


Great pains have been taken to ensure the accuracy of these Tables, which give 
full particulars of Wires and Cables ranging from 9*20in. to 001in. diameter, 
and including Board of Trade, Standard, Birmingham, Brown and Sharpe and 
Metric Gauges to the number of 469, arranged in consecutive order according to 
cross-section, so that when any conductor is sought the nearest sizes in the other 
gauges can at once be found. Any No. of any one of the gangos named, Single Wire 
or Cable, can be readily ascertained. Full particulars are given of Cross-section, 
Gauge, Weight and Resistance in English, American and Continental Units, one 
Table suppl Ing the place of the various independent Tables which have hitherto 


n pu 
Price 5s., po 

STANDARD METHODS IN "PHYSICS AND ELEC- 

TRICITY CRITICISED, AND A TEST FOR ELECTRIC METERS 


PROPOSED. By H. A. NABER. 


THE "ELECTRICIAN" PRINTING AND PUBLISHING CO.. LTD., 


1,2& 5, SALISBURY COURT, FLEET STREET, LONDON. 


XXI. 


WHITTAKER'S BOOKS. 
TRANSFORMERS ғов SINGLE AND 


MULTIPHASE CURRENTS: a Treatise on their Theory, Con- 
struction and Use. By GissERT КАРР, M. Inst. C. E., M. Inst. E. E., 
Author of “ Electric Transmission of Energy.“ Translated from the 
German by the Author. With 133 Illustrations. 254 pp. with 
Index. Crown 8vo, 6s. 


THE DYNAMO с Its Theory, Design and 


Manufacture. With 190 Illustrations, mostly from original drawings. 
By C. C. Hawkins, M. A., A. I. E. E., and F. WaLLIS, A. I. E. E. Second 
Edition. Revised. 530 pages. 10s. 6d. 


„A work of no mean ability. One valuable feature (иго the book is the 
excellence and number of the illustrations. — Electrical Enginee 


“We welcome this Look as a thoroughly trustworthy and 138001 work. 
Blectrician. 


ELECTRIC LIGHTING Ax D power 


DISTRIBUTION. An Elementary Manual of. For Students pre- 
paring for the Preliminary and Ordinary Grade Examination of the 
City and Guilds of London Institute and General Readers. By 
W. P. Maycock, M.I.E.E. Third Edition. Revised and: re-written 
in two volumes. Vol. L, with 231 Illustrations, Crown 8vo, 6s. 


The work will no doubt become a standard text-book for schools and classes on 
this subject; as such it has few equals." — Electrica? 
* One of the best educational electrical engineering manuals now before the 
public." —Electricity. 


AUTO-CARS. By D. FARMAN, Mechanical Engineer. 


Sole Authorised Translation from the French. By LUCIEN SERRIALLIER. 
With 112 Illustrations. Crown 8vo, 5s. 


METRIC WEIGHTS AND MEASURES: Compared 


with the Imperial System. By W. Н. Waastarr, Gresham Professor 
of Geometry. 1s. 6d. 


London: WHITTAKER & С0., Paternoster Square, E. C. 
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The Big Blue Book 
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Royal 8ve. 


YERY COMPLETE SPECIALLY-WRITTEN INFORMATION REGARDING ELECTRICAL MATTERS, STATISTICS, 
TABLES IN EVERY DAY USE, FINANCIAL INFORMATION, &o., &с., &c. 
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SPECIAL NOTICE. 


The 1897 EDITION of this Valuable Work is in active Preparation. 


This Edition wiii contain many New Features of interest. 


SUBSCRIPTION ORDERS (Ss., post free 5s. 9d., Payable in advance) CAN NOW BE RECEIVED, 


This Book has a bona fide World-wide Ciroulatien. 


Written Guarantee to this 
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SIMPLE, COMPOUND, cr TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 
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miany) | 


E 
| 


г i d m m г ЛП тош ЇЇ 
hi =! = imu = 225 ta e L y 


f WILLANS к ROB 


d. IE = зон | 
LUE ex | 
= == 


з 


— T 


13 — Economy of Y inam. 


A consumption of less than 131b. ре LH. P. per hour has been recorded under suitable conditions of size, pressure, &., 
and even in Engines of 80 I. H. P. a consumption of less than 1441. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 158,600 Н.Р. IN USE OB ON ORDER. 


WILLANS & ROBINSON, Ltd., au NN 


on page xvi, 
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ENGINEERS, OCoOoLOonw Es T= rr. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, E.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


тшш: Steady Running дев! for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 
PHOTOS, &c. 


| Seen, been. E Bo. » Sel Imoortant ——Ó 


TELEGRAPHIC ADDRESS: 
“PAXMAN COLCHESTER.” 


POST FREE. 


ics Side Improved Portable ‘Steam Е ngine, with Dynamo attached, forming 
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NOTES. 


Wx publish this week two int eresting communications on 
vacuum- tube phenomena. In the first Dr. FLEMIxd describes 
the curious behaviour of the shadow of the cross in a Crookes 
tube when a magnetising coil is placed around it at various 
points. The rotation of the shadow, its diminution and its 
distortion, would all seem explicable in the light of what has 
been already ascertained by LENARD as to the properties of 
cathode rays; and an explanation of the appearance of a 
second shadow after the first has disappeared, and after the mag- 
netic field has attained a certain strength, also seems possible, 
if we carry our minds back to the remarkable Paper by 
M. BRK E LAND on a cathode-ray spectrum (see The Electrician, 
October 16, 1896, Vol. XXXVII., p. 791). 


PERHaPs the main point of interest in Prof. ELimu Тном- 
SoN's notes on Röntgen rays is his attempt to make a fluores- 
cent screen of finely powdered glass, mixed with varnish. 
This device gave but a feeble result. From the fact, there- 
fore, that when the interior glass wall of a discharge tube is 
the source of Róntgen rays it usually fluoresces most bril- 
liantly, it would seem that X-rays have little to do with the 
fluorescence of.jlass. This view is also favoured by the fact 
that it is possible to get a fine fluorescence of the glass wall 
of a tube without any X-rays being generated, and vice versá ; 
though in this latter case, as Prof. SilLvaxvs THOMPSON was, 
we believe, the first to point out, a decidedly penetrative class 
of ray is obtained. 


Very gradually but very surely our knowledge of the Clark 
cell is growing ; and for the latest addition to that knowledge 
we are indebted to Prof. Ayrton and Mr. W. R. Cooper, 
whose recent Royal Society Paper will be found on another 
page. The worshipper of the Clark cell must contemplate 
this growing knowledge with somewhat mixed feelings. 
Attributes of his deity, which have become venerable, to 
which the gathering years have brought the halo of undis- 
turbed repose, have been, with one stroke of the pen, one 
sweep of the galvanometer needle, for ever, banished. What 
remains? Certainly much that is useful. Probably as 
much has been built up as is thrown down, and to-day the 
worshipper may possibly have more cause for a real reverence 
than ever before. 


Tue title chosen by Prof. Ayrron and Mr. Cooper is, 
“ Variations, &c., &c., with Temperature, but the authors 
disclaim the idea that they have done more than make a 
beginning; and wisely so, as we think. A full exposition, 
both chemical and electrical, of the phenomena which accom- 
pany changes of temperature in the Clark cell would lay bare 
the very soul of the apparatus. Whether the utility of the 
Clark cell as a measuring instrument would justify the pain 
and labour of such prolonged probing is an open question ; 
but, probably, no one would for a moment doubt its scientific 
interest and importance. The authors will appreciate, and, 
if necessary, forgive the remark that to many electricians 
and physicists the curves given in Figs. 5, 6, 7, 8 and 9 
will be much more interesting, and, dare we say, instructive, 
than the letterpress. Generalisation from these curves is 
admittedly a matter of very considerable difficulty ; and there 
is this further reservation, that such as is possible can only 
relate to cells made according to the ** Board of Trede specifi- 
cation B." With all deference to the framers of that docu- 
ment, it must be acknowledged that it never attracted 
to itself much, if any, authoritative importance. People 
who want Clark cells for use do mot send a copy of the 
specification marked two of this” to an instrument maker, 
but send their guineas to Messrs. X, Y and Z, and receive 
what they want by return of post; and we have good reason to 
know that the firm referred to does not regard the Board of 
Trade specification for the construction of a Clark cell as of 
any value to them whatever. It is, therefore, not by any 
means certain that their cells would behave as did those from 
which the labours of Prof. Ayrton and Mr. CoorER extracted 
so much useful information. 
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Tur curves which accompany the Paper will nevertheless 
be found very instructive to users of Clark cells. They can 
obtain from them ample justification for the suspicion, long 
prevalent in their minds, perhaps jotted down here and there 
in their notebooks, that the temperature coefficient was 
uncertain and was affected by lag. What the amount of this 
lag may be in individual cases there is no knowing. For the 
present, however, we may assume that, under favourable con- 
ditions as to constancy of temperature, a correction of at 
least 8 to 4 ten-thousandths of a volt may be necessary; 
whereas, under circumstances by no means unusual, when the 
temperature may be changing at the rate of 1°C. in 15 minutes, 
the correction may be as high as 1 five-hundredth of a volt. 
The user of a Clark cell must decide for himself, by choice or 
experiment, what particular correction within this wide range 
must be applied to his cell. 

One other point requires notice. In the opening paragraph 
of their Paper the authors speak of the adoption by the 
Board of Trade “ of the cell as a standard." We do not 
think that the Order in Council, which includes the specifica- 
tion referred to, bears this interpretation. In a paragraph 
relating to the unit upon which the standard of electrical 
pressure is to be based, the volt is first defined in terms of 
the C.G.S. system ; then follow two methods by which this 
unit may be realised. It is said to be the electrical 
pressure, that, if steadily applied, &c. and which 
is represented by” the Clark cell set up in accord- 
ance with specification marked B." The enabling clause 
then states that Her Majesty is pleased to approve the 
several denominations of standards set forth in the schedule 
hereto," whieh schedule contains no reference either to the 
Clark cell or ** Specification B." Furthermore, in the final 
report of the Electrical Standards Committee, dated November 
29, 1892, which has resulted in the Order in Council, 
paragraph 14 reads, ‘‘ That the electrical pressure of Clark’s 
cell may be taken as not differing from 1:484 volts by more 
than one part in one thousand." Hence it would appear that 
neither the Order in Council nor the Resolutions of the 
Committee give any foundation for the statement that the 
Clark cell is in any sense a Board of Trade Standard for 
electrical measurement. 


In more places than one a useful hydraulic fall has been 
developed by turning water from a river into another river at 
а lower level. Something akin to this is about to be attempted 
on the St. Lawrence, N.Y., a portion of its waters being 
diverted through a canal into a tributary known as the Grass 
River. As the St. Lawrence, below the proposed intake, 
makes а rapid fall of 96ft., while the declivity of the Grass 
River is small; and, further, as the land between the two 
rivers affords a 50ft. bluff or cliff close beside the Grass River, 
which will act as the tailrace, Nature has abundantly favoured 
the construction of a water-power station on this site. About 
100,000 н.р. is the power to be developed; but the fall being 
less than one-third that at Niagara Falls, a considerably 
larger volume of water, in proportion to the power, will have 
to be handled. This will tend to raise the cost of machinery 


and outworks, and we are disposed to think £2 per horse-power 
rather a low estimate for a canal 31 miles long. It is stated 
in our American correspon lent’s account of this new scheme, 
that the estimate is placed at less than this figure. Naturally, 
however, engineers on the spot have the best opportunity to 
judge whether local conditions are so favourable as to permit 
of such inexpensive works. 

| FoLLowme a time-honoured custom, we publish this week 
a list of electrical patents, which, had they all been main- 
tained for their full period of 14 years, would become void 
during the present year. Among.these our readers will notice 
several of special interest. The activity of Messrs. FERRANTI, 
Morpey, and SELLON, in the invention of improvements in 
dynamos and accumulators, is very prominently recorded in the 
files of 1883. Mr. Hotroyp Satu acquired patent No. 5,065 
for a system of electric traction which has been realised, 
in its more perfected state, at Blackpool. Prof. Forses 
designed his curious unipolar dynamo, the armature of which 
was a disc of plate iron. Lord Kervin, then Sir WꝭILLIAM 
TnHoxsoN, rendered invaluable service to those that go down 
to the sea in ships, by his improvements of the mariner’s com- 
pass. Numerous well-known inventors were busily improving 
the arc lamp, the glow lamp, and electrical measuring instru- 
ments for commercial use. Buried amid a pile of valuable 
patents, however, there is a curio that must not be allowed to 
blush unseen. It is patent No. 5,818, which was granted for 
an original and entertaining system of electric traction. The 
inventor sought to smooth the path of the electric railway 
engineer by inaking it possible to utilise ordinary rolling 
stock. The motion of the train turns dynamos on the axles, 
and the current from these heats a rheostat immersed in the 
boiler, and thus generates steam to drive an ordinary locomo- 
tive. What power remains over is used for lighting the 
coaches or for taking the train up & gradient. 


Endowment of Scientific Research.—According to yester- 
day's papers, almost the entire fortuue of the late Dr. Alfred 
Nobel is to be converted into an internationel fund for the 
advancement of scientific research. 


Cable Interruptions.— Date of Interruption, 
Puerto Plata—Martinique ........ ............... Dec. 19, 1895. 
Maranham—Ceera _................................ Dec. 2, 1896 
Suakin—Djedda _.................................... Dec. 5, 1896 
Obidos— Рагїп{їпв.................................... Dec. 7,1896 
Mozambique—Delagoa Bay ........................ Dec. 24, 1896 


Obituary.— We regret to learn th«t Mr. L.'J. Santman, In- 
spector of |Netherlands-India Posts and Telegraphs, died at 
Batavia on November 9th. Mr. Santman in the autumn of 
1896 joined his family at Nymegen, Holland, but returned to 
Batavia a little later owing to his health, which, however, gave 
way almost immediately upon his return. 


Personal.—Mr. Ravenshaw requests us to state that he has 
resigned his position as consulting engineer to Messrs. P. R. 
Jackson and Co. (Limited), Manchester.—— Dr. C. Lemon, Ph.D., 
M.I.E.E., after 30 years’ connection with the postal and rail- 
way telegraphs and telephone services of the New Zealand 
Government, has retired, his successor being Mr. J. K. Logan. 
Dr. Lemon has joined the ranks of consulting electricians in the 
colony. 

Appointment.—Mr. С. H. Bryan, D. Sc., F. R. S., has been 
appointed to the vacant chair of Pure and Applied Mathe- 
matics at the University College of North Wales, Bangor. He 
graduated at Cambridge in 1886 as fifth wrangler, and was 
placed in Class L, Division L, of Part II. of the Mathematical 
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Tripos. In 1888 he was one of Smith’s prizemen, and was 
elected Fellow of Peterhouse. In 1895 he became Fellow of 
the Royal Society, and received the degree of D.Sc. at Cam- 
bridge University. He is one of the authorities on the kinetic 
theory of gases. 

Lectures to Teachers.—Prof. Fleming will hold a free course 
for teachers on Saturday mornings at University College, 
Gower-street, W.C., on “ Electricity and Magnetism,” com- 
mencing on Saturday, January 16th. Prof. Capper will hold 
a free course for teachers on Saturday mornings at King’s 
College, Strand, W. C., on The Theory of Machines,” com- 
mencing on Saturday, January 16th. Early application should 
be made to the professors who are delivering the courses, as 
the number of available places is limited. 

A New Submarine Cable.—A submarine telegraph cable, 
1,112:4 knots in length, between Borkum (Germany) and Vigo 
(Spain), wbere it joins the Eastern Telegraph Company's 
чеш has been completed, and was opened for traffic on 

ecember 25th. The undertaking, which has been financed 
by a Cologne syndicate known as the Deutsche See-Telegraphen 
Gesellschaft, is due to the initiative of the German postal 
authorities, and has been carried out according to plans 
furnished by them. It appears, however, that English capi- 
talists have taken no little interest in the enterprise. 

Some American Big Figures.—A calculation is given in a 
bulletin of the United States Weather Bureau, says the 
American Electrician, showing the immense quantity of 
energy expended in the formation of clouds. It is estimated, 
on the basis of the annual fall of water as rain or snow in the 
United States, that the work done in raising the rainfall to the 
clouds is equivalent to 1,920,000,000 continuous horse-power, 
or the work of 5,000,000,000 horses toiling 10 hours a day— 
perhaps a thousand times as many horses as there are in the 
United States.” We wonder what the energy expended in 
America in reckoning out such useless figures is equivalent to. 


Davy-Faraday Research Laboratory.—This laboratory will 
be open on January 18th. Under the deed of trust, workers 
in the laboratory are entitled, free of charge, to gas, electricity 
and water, as far as available, and, at the discretion of the 
Directors, to the use of the apparatus belonging to the labora- 
tory, together with such materials and chemicals as may be 
authorised. All persons desiring to be admitted as workers 
must send evidence of scientific training, qualification, and 
previous experience in original research, along with a statement 
of the nature of the investigation they propose to undertake. 
Further information, together with forms of application, can 
be had from the Assistant Secretary, Royal Institution. 

Light, Visible and Invisible.— The first two of Prof. Silvanus 
'Thompson's Royal Institution lectures on this topic have been 
an unqualified success, the theatre being crowded, and the 
lecturer, in his very best form, illustrating his subject by 
experiments and explanations eminently “adapted to a juvenile 
auditory.” The standard of juvenility adopted by the great 
institution in Albemarle-street is evidently not that obtaining 
in the great world outside. An appreciable proportion of Prof. 
Thompson's audience might very well have sat at the feet 
of Faraday," a performance to which, as Mr. Oliver Heaviside 
once remarked, beetles also are equal. But whatever be the 
standard of the Royal Institution, it would appear to be time- 
honoured, if we may judge by the venerable appearance of the 
juvenile auditory" depicted in Blaikey’s well-known picture 
of & Christmas lecture given by Faraday on December 27, 1857. 


Messrs. Orompton and Co.'s New Works.—On Monday 
night last another serious mishap occurred at the new Arc 
Works which are being built at Chelmsford for Messrs. 
Crompton and Co. It is just about seven weeks since the 
steel stanchions, gantry girders, and roof joists then erected 
in the interior of the main shops, were blown down and greatly 
damaged. Now a similar mishap has occurred with the brick- 
work. The damage done is to the east wall of the main shop, 
which had reached the height of 30ft. The gale which was 
blowing on Monday night from the North-West demolished 
this great wall utterly for a distance of about 30ft., and from 
there diagonally to the top for another 40ft. The new build- 
ing stands high, and is considerably exposed from the North 


round to the West, and it was from the same direction that 
the steelworks was blown down on November 8th. There is no 
wall to the North, as to allow for extension this will be filled 
in with a framework of rolled joists and angles, covered with 
corrugated sheeting, all bolted together so as to be easily 
removable. The damage falls on the contractor, Mr. Bray, of 
Yarmouth. 


Contemporary Electrical Science.— The most important 
communication to the October number of the Nuovo Cimento 
is that by Prof. CARDANI on the resistance of electrolytes to 
alternating discharges. The main conclusion arrived at is that 
electrolytes do not conduct such discharges through the surface 
layers, but evenly throughout their mass; that, in fact, they 
obey Ohm's law, whatever the frequency of the oscillations. 
Herein they differ markedly from metallic conductors. "Their 
impedance is simply equal to their resistance to continuous 
currents. Cardani proved this by means of his derived-circuit 
petroleum thermometer, a method which appears destined to 
play an important part in the determination of impedance and 
resistance under difficulties. He operated with solutions of 
copper sulphate and of sulphuric acid, varying the length, 
sectional area, and concentration of the columns of liquid. In 
every case the resistance varied in the same manner as for 
continuous currents. ADOLFO PETROZZANI describes some 
experiments on the discharge of a hollow brass ball suspended 
by various insulating rods under otherwise identical con- 
ditions. It appears that the worst thing to do, if the charge 
is to be maintained, is to cover the glass rod with a layer of 
paraffin. The charge is dissipated twice as fast as with a 
bare rod. Ebonite is a trifle better than bare glass. Varnished 
glass is the best insulator of all. A. STEFANINI describes a 
simple and effective lecture experiment to show the chief 
vacuum phenomena, which is perhaps not sufficiently widely 
known. A Boyle’s law tube with a rubber continuation ending 
in a reservoir of mercury is provided with a stop-cock and two 
electrodes, one at each end. By raising the reservoir, mercury 
is driven up as far as the stop-cock. On sufficiently lowering 
the reservoir a vacuum is created, and the degree of exhaustion 
may be modified by altering the length of the vacuum. A great 
variety of vacuum phenomena may be shown with the simplest 
resources.——A very suggestive excursion into the mathema- 
tical theory of cathode rays is made by A. GarBasso. To test 
whether they are projected particles or waves of some kind he 
inquires whether any continuous change of velocity of propaga- 
tion is possible, which would make the path of the rays a heli- 
coidal curve such as is actually observed when the rays are 
deflected by a magnet. From the equations governing the pro- 
pagation of light in a medium of varying refraction index he 
shows that a magnetic field is incapable of producing helical 
curvature, unless the curve degenerates into a straight line, 
which in practice it does not. Hence the vibration 
theory must in this instance give way before the more 
successful corpuscular theory. The question, which 80 
far has been almost an international one between England 
and Germany, is one of profound interest. It will be well 
not to pin our faith on any ex cathedra utterances on this 
matter until the crucial experiments are forthcoming. 
Vicentin1 and Packer describe some Tesla experiments made 
with large glass plates covered with tinfoil. Also an instru- 
ment which they call the “electric siren,” worked by Tesla 
discharges, and producing notes from a low pitch upwards to 
a pitch transcending the limits of hearing. ——A. Котт defends 
his “cryptochrosis” experiments against Salvioni’s criticisms, 
quoting further cases to show that the same tube can send 
out X-rays of different penetrating power. О. M. Corsino 
investigates the change of specific inductive capacity of glass 
when subjected to tension at right angles to the field. He 
concludes tbat the dielectric constant diminishes, and (some- 
what hastily) that the diminution is proportional to th- ten- 
sion. The same number contains an appreciative obituary 
notice of the late Prof. BARTOLI, of Catania, by his friend and 
colleague E. Stracciati. To those who do not remember his 
work on organic synthesis, electric conductivity, and solar 
heat, or his classical researches on the specific heat of water, a 
list of his 145 contributions to scientific literature will give 
some idea of his stupendous industry and energy.—[E. E. F.] 
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AN EXPERIMENT SHOWING THE DEFLECTION OF 
CATHODE RAYS BY A MAGNETIC FIELD. 


BY J. A. FLEMING, F.R.S. 


An interesting experiment, showing the effect of a magnetic 
field upon cathode rays, was lately tried in my laboratory. 
It is so simple that nothing would surprise me less than to 
learn that many people had noticed the same thing before, 
although I cannot recall to mind having seen it anywhere 


mentioned in print. 


Happening to have one of the well-known pear-shaped 
Crookes’ vacuum tubes for showing the shadow of an alu- 
minium cross fixed in the tube on the phosphorescent end wall 
when an induction coil discharge is passed through the high 
vacuum, I asked Mr. Morris to arrange it in front of an elec- 
tromagnet, that I might see produced the effect described by 
Mr. Campbell Swinton lately (see The Electrician, Vol. 
XXXVIL, p. 849, July 10, 1896), whereby a magnet pole 
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Fic. 1.—Crookes’ Vacuum Tube. 


K-Cathode. M=Metal Cross, А – Anode. C=Magnetising Coil. 
escence Shadow of the Cross, The diagram sh 


the tube. 


placed at the end of the tube destroys in great part the green 
phosphorescence of the glass, and gathers the discharge into 
It was then noticed by us that 
another curious change took place at the same time, in the 
form of the shadow of the metal cross; and Mr. Morris and 
Mr. Clinton, who were experimenting with it, finally were led 
to try a coil traversed by current, placed round the tube as 


the axial line of the tube. 


shown in Fig. 1, as a substitute for the magnet. 


The following striking effects were then noticed. When the 
coil embraced that part of the vacuum tube between the metal 
cross and the end wall on which the shadow is formed, and 
when no current traversed the coil, the shadow of the cross 
was a dead black shadow on an apple-green phosphorescent 
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Fic. 2. Fic. 5. Fro. 4. 


End - on view of the vacuum tube in Fig. 1, showing the appearance of the fluor- 
-scence shadow on the glass wall as the current in the coil C is gradually increased, 
Fig. 2.—No current in coll C. Figs. 3 and 4.—Gradually increased current. 


ground, and was strictly the shadow of the cross defined by 
the cathode raysas in Fig. 2. When the embracing coil had a 
current passed through it the shadow rotated clockwise or the 
reverse according to the direction of the coil current, and the 
arms of the shadow were a little distorted or twisted round, 
so ав to resemble Fig. 8, the leading edge of the shadow being 
rather sharper than the trailing edge. Moreover, the shadow 
was altogether smaller than in the first case. As the current 
through the coil was increased the shadow cross twisted 
itself more round, and got still smaller as in Fig. 4; and 
finally as the coil current was still more increased the cross 
shadow was further rotated and diminished until it vanished. 
At the same time the phosphorescent area on the end wall 
contracted, but as long as there was the smallest patch of 
green, & tiny little cross shadow could be seen in it. At this 


8 = Fluor- 
ows the normal condition when no 
current is flowing through the coil C, but when the discharge is passing through 


stage the coil current was increased still more, and a new and 
larger cross shadow made its appearance. This shadow was 
not so well defined, and the background less uniformly green; 
but it too, as the coil current was still more augmented, 
screwed itself round very slightly. This second shadow had 
arins more sickle shaped than the previous one. 

If the magnetising coil, instead of being placed to embrace 
the tube between the metal cross and the end wall farthest 
from the cathode, was placed over the portion in between the 
cathode and the metal cross, then the shadow went through 
the diminishing process, but not through the rotating and dis- 
torting phases, as the coil current was gradually increased step 
by step. In this case also there is a second stage in which a 
second and very much larger cross makes its appearance, 
which in turn contracts in size. 

Anyone possessing & vacuum tube of this kind, and a coil of 
a hundred turns or so, through which 10 or 12 amperes can 
be passed, can easily repeat this curious experiment. It is ob- 
viously due to the effect of the magnetic field upon the direc- 
tion of the cathode rays on discharge. It is not difficult to see 
why, in the first case, the cross shadow rotates and dimi- 
nishes ; but the appearance of the second fainter and larger 
cross shadow seems to indicate that the effective radiant point 
of the cathode rays is moved nearer to the metal cross after a 
certain intensity of field is reached. As I hope to be able to 
examine the effect with vacuum tubes of other forms, I forbear 
to enter on any speculations at present as to the precise 
nature of the actions going on under these conditions. I 
merely mention the matter here that others may repeat the 
experiment, if it should prove not to be generally known at 


present. 


SOME NOTES ON RONTGEN RAYS. 


BY ELIHU THOMSON. 


Soon after the publication of Prof. Röntgen's discovery it 
was pointed out by several observers that whenever Röntgen 
rays were given out in abundance the glass of the Crookes’ tube 
was strongly fluorescent, and some went so far as to put 
forward the view that the rays had their origin in the fluo- 
rescence of the glass. When, however, it was found that 
bombarded platinum within the bulb was a more active source 
of rays than the bombarded walls of a tube, and permitted of 
focussing the rays, this view had to be abandoned. But even 
when the tube is arranged so as to bombard a platinum piece 
by cathode rays concentrated thereon by a concave cathode 
terminal, the fluorescence of the glass is still produced, but 


far more evenly than in the other case, while the fluorescence 
in a good tube is confined to those parts of the glass walls 
only which are exposed to radiation from the bombarded spot 
on the platinum. In other words, there is a dividing plane 
coincident with the plane of the platinum sheet, and all the 
= glass of the tube on the side 
toward the cathode is rendered 

i5 E fluorescent, while on the other 

IN side it is dark. Not only is 

| this sharp division noticed, but 

| the fluorescence is remarkably 

uniform and equa'ly bright on the portion of the glass walls 
which are at equal distances from the spot on the platinum 
plate on the active side. This indicates that the intensity of 
the radiation, causing fluorescence, from the platinum plate 
is sensibly the same, whether the rays emanate normally or 
at any angle, even to the direction of almost coincidence with 

the plane of the plate. 

The use of a fluorescent screen, or of photographic plates, 
shows that the Róntgen ray emanation is sensibly as intense 
at all angles from the bombarded spot on a true plane of 
platinum, while, of course, the focussing effect is more sharp 
when the rays are used that leave the platinum at high angles 
to the normal, or nearly in the plane of the sheet. This is, 
of course, due to the fact that, viewed edgewise (see the figure), 
the spot becomes almost a line of a length equal to the 
diameter of the spot. This fact may be taken advantage of 
when extremely sharp foeussing in any particular direction is 
required. 
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The above considerations lead at once to the conclusion 
that the fluorescence of the glass is in reality caused by, and 
is an index of, the intensity and distribution of the Röntgen 
ray emanation. There is still left the question as to whether, 
when the glass is bombarded by the cathode rays, such 
fluorescence as is produced is a direct result of cathode ray 
bombardment, or arises in turn from the Röntgen rays which 
are a result of such bombardment. When a spot on the 
glass wall of a Crookes tube is bombarded, it will be found 
that sparks, sometimes zin. long, can be obtained from the 
outer surface at the bombarded spot; and that if a terminal 
of a small Geissler tube be presented to the spot while the 
other terminals touch the hand, the Geissler tube is feebly 
lighted. Around the spot is a comparatively neutral zone, 
and beyond that a feeble effect can be obtained all over the 
glass wall at a proper distance from the terminals. Recent 
observations show a change in polarity, the spot bombarded 
being made negative at each discharge; while the other parts 
are positive, a neutral zone existing between them. 

To test the question, or, rather, to illustrate the action of 
the Röntgen rays in causing fluorescence of the glass, some of 
the same glass was finely powdered, mixed with varnish, and 
made into a screen instead, of tungstate or platino-cyanide. 
It was found to give a feeble result, but sufficiently strong to 
allow the shadows of the bones in the fingers to be seen. 
From. the fact that the fluorescence on the glass of a strongly- 
active tube can be seen, even in a room lighted by daylight, 
it would seem that the radiation which reaches the glass 
screen must have lost enormously in passing the glass wall of 
the tube. This follows from the feeble effect on the powdered 
glass screen; for we know that the glass wall is too thin to 
absorb the Róntgen radiation to an extent more than a mode- 
rate percentage of the total. May it not be that the rays 
which are produced at the bombarded surface of the platinum 
are mixed with others of a lower wave-length, which, while 
they can excite fluorescence of the glass to an equal, or even 
greater, degree than can the Réntgen rays, are absorbed or 
stopped by the glass wall, owing to its opacity for them ? 
That such rays can exist and have this property has already 
been shown theoretically. Considering Rontgen rays as very 
high pitch transverse vibrations (a view which the writer 
tentatively adopted from the first), the bombardment possibly 
gives rise to other rays too low in rate of vibration to pene- 
trate such materials as could be used to form a Crookes tube. 
This view is favoured by the fact that fluorescence of the glass 
сап often be produced at lower exhaustions without giving 
Röntgen rays, and at highest exhaustions the glass is less 
fluorescent, though Röntgen rays are abundantly produced; 
which rays, however, possess the property of penetrating bone 
as well as flesh, and which will even traverse considerable 
thicknesses of brass and other metals. Prof. S. P. Thompson 
was one of the first to point out this difference in the charctaer 
of rays produced at the very highest exhaustions from those 
at lower exhaustions. 

Considerable testimony has been given of late tending to 
show that Röntgen rays have a peculiar effect on the tissues, 
removing hair, causing blistering of the skin, deep-seated pain 
in the joints, &c. To test this the writer exposed the little 
finger of his left hand for half an hour to the radiation of a 
strongly excited tube (single focus). The back of the finger 
was placed almost in contact with the glass, and only about 
1lin. from the bombarded platinum within. It was thought 
that an effect equal to four or five hours’ exposure at ordinary 
distances might in this way be produced in half an hour. For 
severaldays after the exposure no noticeable effect was pro- 
duced, and the matter was given no further thought ; but at 
present writing, 11 days after the exposure, the skin at the 
back of the finger is red, swollen and painful to the touch, 
and the finger feels somewhat stiff. It has begun to blister. 
The effect resembles a strong sunburn. The palmar surface 
is unaffected as yet. It was quite a week before any definite 
effect was noticed. The unquestionable result produced leaves 
room for the hope that Róntgen rays may be found to have a 
therapeutic value, though, of course, it is as yet doubtful if 
they can be superior to ordinary violet light, except in power 
of penetrating opaque bodies. 
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VARIATIONS IN THE ELECTROMOTIVE FORCE OF 
CLARK CELLS WITH TEMPERATURE.* 


BY W. E. AYRTON, F.R.S., AND W. R. COOPER, M. A., B.SC. 


The present position of the Clark cell as a standard of E.M.F. is 
one of such great importance that it is highly desirable to study 
its behaviour under all working conditions. From time to time 
during the last few years the Board of Trade has issued specifi- 
cations relating to its preparation, each one of which was modified 
according to the results obtained by the use of the one that pre- 
ceded it. This led finally to the adoption of the cell as a 
standard, the specification being included in an Order in Council 
of last year. More recently, in a slightly different form, it has 
been legally id daas by the United States of America, and it is 
probable that other countries will soon follow in the adoption of 
a standard which may already be regarded as universal. 

In this Paper we propose to deal with temperature variations, 
and their effect upon the accuracy of this standard. 

When employing a Clark cell for electrical measurements it is 
often difficult to avoid changes of temperature which are sufficient 
to cause appreciable error if a corresponding correction is not 
applied. For example, in comparing such cells between themselves 
at frequent intervals, the differences are generally observed to 
change from test to test, and, in order that the figures obtained 
may be of any value, it is of some importance to know how readil 
variations of temperature are reproduced as variations of E.M.F. 
in any particular cell. It is very usual to assume that the tempe- 
rature coefficient amounts approximately to 0:077 per cent. per 
degree Centigrade, or that the E. M.F. is diminished by 0°0011 volt 
per degree rise of temperature. There is no doubt that such is 
often the case, at least for considerable changes of temperature at 
a slow rate. But we have always felt that a good deal of uncer- 
tainty might exist as to the extent of this correction, according as 
the temperature variation is very slow or comparatively rapid. Of 
course, large variations of temperature would always be avoided, 
as they must necessarily be accompanied by a lag in the corre- 
sponding changes of E. M. F.; but, although ordinary precautions 
may be taken, small variations generally occur. 

The question then arises—Are we justified in applying in full the 
correction given above for variations of temperature such as occur 
in practice, or should its value be materially diminished, except 
when the cells have been subsequently kept at a steady temperature 
for à very considerable time ? It was with a view of o nme 
more definite information upon this matter than could be foun 
in any work upon the subject that the experiments described 
below were begun more than two years ago. It also appeared 
desirable to ascertain to what degree of accuracy temperature 
coefficients could be determined by observing the changes in E. M.F. 
during a continuous change of temperature. 

The tests were in all cases carried out upon cells set up in 
accordance with the specifications of the Board of Trade, the greater 
number of the cells employed in the investigation having been 
constructed by one of the authors. Those employed in the pre- 
liminary experiments were set up according to the specification 
of October, 1892 ; but the remainder were made according to the 
final specification of the Board of Trade. They were contained 
in what are known as sample tubes," approximately lin. in 
diameter, and the quantity of paste and mercury employed was 
not large, the figures given in the instructions being adhered to 
as far as possible. It wil be readily understood that many of 
the results obtained only hold good for this class of cell, and that 
there might be considerable modifications introduced by any large 
increase or decrease in the size of the cell. 

The method in the preliminary experiments was somewhat ap- 
proximate. Current from a storage cell, in series with a resist- 
ance, traversed a potentiometer wire, the resistance being such 
that the fall of potential along the wire amounted to either one 
ten-thousandth or one five-thousandth of a volt per centimetre 
length as required. The E. M. F. of the storage cell was observed 
at intervals, so that any necessary correction might be applied, and 
the current could be reversed at any time by means of a key. The 
cell to be tested was joined up in opposition to the standard, and 
their difference in E. M.F. at once determined by the method of 
compensation. 

The standard used in the comparison consisted of one or other of 
three Clark cells, kept, as far as possible, at a constant temperature, 
ice being employed for that purpose. The cells were placed in 
corked boiling tubes, and these were supported in a water bath. 
The latter was packed round with cotton wool in a wooden case, 
the lid of which was only removed to replenish the bath with ice. 
Radiation was thus diminished to a great extent ; and as these pre- 
liminary experiments were carried on during the winter it was 
possible to maintain a comparatively low temperature in the room 
itself. Nevertheless, variations of half a degree, or more, often 


* From the Proceedings of the Royal Society, Vol. LIX. 
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occurred in this preliminary investigation, and the bath was con- 
siderably warmer at the bottom than at the top. 3 fot 
to pack a large amount of ice into the bath, so that this difference 


taining water. Heat was applied, and time readings were taken of 


It was found best | the temperature of the inner bath and of the differences of E. M. F. 


between each cell and the standard. The initial temperature was. 
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remained fairly constant. In general it amounted to about 15°C. 
As it was difficult to apply a satisfactory correction, any variations 
in the temperature of the bath had to be neglected. One of the 


D 
Fic. 2. 


above cells was employed throughout for balancing the cells under 
test, and it was compared at frequent intervals with the other two 
in the ice bath. The differences between these were remarkably 


TEMPERATURE 


E.M.F. DIFFERENCES 


Ето. 5.— Temperature, first falling and then rising. 


constant, so that it was probable that the standard did not change 
to any great extent. 

Experiments were conducted upon several cells at a time. These 
were placed in a water bath surrounded by an outer vessel, also con- 


always that of the room, and, as there was an interval of at least 
one night between successive experiments, the cells were presumably 
in a fairly steady state before any heating began. The results were 
plotted in the form of curves, some of which are reproduced, having 
time as abscisss, and temperature, or variations of E. M. F. as 
ordinates. In Fig. lis shown the effect on four cells of a rise of 
13 `4°С. in about four hours, after which the temperature was main- 
tained approximately constant for nearly one hour and a-half, and 
then allowed to slowly fall. The upper curve shows exactly how 
the temperature was changing at any time ; and the lower curves 
the corresponding effect on the E. M.F. of each of the cells. It 
will be seen that each of the latter is similar to the tempera- 
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Fic. 4.— Temperature, first rising and then falling. 


ture curve, the irregularities of which are reproduced more or less: 
closely according to the sensitiveness of the cell. All the lower 
curves are, however, displaced somewhat to the right, compared 
with the temperature ; that is, a change of curvature, or a maximum 
in E. M.F., is generally reproduced somewhat later than it occurs 
iu the temperature curve. "There is, in fact, as would be expected 
for such a rate of variation of temperature, a lag which is not the 
same in value for all the cells. It will be observed that every cell 
curve drops almost as soon as the temperature begins to fall. 

These preliminary experiments all tended to show that cells 
responded very readily to variations of temperature. In fact, a 
glance at the curves would lead one to think that lag was negligible, 
and that cells reached a practically steady state after a few minutes. 
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of steady temperatnre, any further small changes of the latter 
being reproduced without delay. But these results can only be 
regarded as approximate, and leave out of the question any pos- 
sibility of what may be termed a semi-permanent lag, by which we 
mean any slow settling down after a large variation of temperature, 
before a cell attains a really steady condition. It, therefore, 
appeared desirable to carry out further experiments with increased 
precautions to ensure accuracy. 

For this purpose three cells were again used as a standard, and 
were placed in boiling tubes fixed in a water bath, but instead of 
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putting ice into the latter it was surrounded by an outer vessel into 
which ice could be packed. As the ice аа the water was carried 
off by a tube, so that it stood ata level slightly above the bottom of 
the inner bath. The whole was surround by cotton-wool in a 
wooden case. By tilling the outer bath with icp every evening it 
was found possible to maintain the temperature of the inner bath 
fairly constant throughout the following day, the variation rarely 
exceeding two or three-tenths of a degree in the hottest weather. 


Tum 


In order to check any variation of the standard through causes 
other than temperature, it was frequently balanced against the 
P. D. due to a known current of about $ ampere passing through a 
known resistance of about 3 ohms. The latter was made espe- 
cially for the purpose, of manganin wire, wound upon an ebonite 
frame and immersed in paraffin oil. It was previously aged by 
heating for five hours at 140°C., and it assumed a steady value 
after two or three weeks, as shown by frequent comparisons with 
standard manganin coils. The current was measured by a Kelvin. 
centiampere balance, the constant of which had frequently been 
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checked by means of а silver voltameter. Ву this means а varia- 
tion of 0:00015 volt could be detected without difficulty. 

The standards were soon found to become remarkably constant 
in value. The E.M.F. of one cell was tested absolutely, as above 
described, before and after every experiment, and the three cells 
were also frequently compared during the course of an experi- 
ment. The results were very consistent. 

A stretched wire, ABD (Fig. 2), three metres in length, was 
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employed in comparing cells under test. The resistance of this 
being known, the strength of current necessary to give a drop 
of potential of one ten-thousandth of a volt per half centimetre 
‘length was calculated, and also the resistance required when 
traversed by this current to balance one of the 5 whose 
E. M. F. was known. The resistance Ri in the diagram was 
-adjusted во as to be as nearly up to this value as possible, and 
the deficit was found in terms of a length AP of the stretched 


Temperature. 
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result. In this way the wire was rendered direct reading for any 
subsequent comparisons, $cm. on the scale corresponding with one 
ten-thousandth of a volt. A mercury cup was attached to the 
terminal of RI; it was therefore possible to join E with the 
end of R, by simply dipping a wire into the mercury. Thus, 
any change of resistance in the main circuit by different pressure 
of the terminal, &c., was eliminated, and the value of the current 
could be readily checked at any time without interrupting the 
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wire. For example, suppose the resistance necessary to balance | main circuit. This was done at frequent intervals throughout 


the E.M.F. of the stan variation was found to 


of 


ard cell E was found by calculation to 
be 107°15 ohms. Plugs would be taken out of the box Ri to the 
value of 107 ohms, and the point P on the wire would be selected 
such that AP equalled 0:16 ohm. The current through the wire 
supplied by a storage cell, C, was then adjusted by the auxiliary 


every experiment. As a rule, very little 
take place. The value of the E.M.F. of the standard cell was, 
course, previously known by an absolute determination. 

The cells under test were always connected with the point B of 
the wire (1 metre from A), and were balanced against the stan- 
dard with never less than 10,000 ohms in series. The cells were 
placed in a water bath, having room for five; the positive poles 


resistance 


2: R, until the standard E was balanced between the points 


and P, or so nearly balanced that no appreciable error would 
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were joined to a common terminal, the negatives being led to 
separate mercury cups. Two stirrers were provided for keeping 
the temperature of the water uniform. There was also an outer 
bath containing the bath just mentioned. This outer one was 
heated when required by passing steam through a piece of tubing 
immersed in the water, and cooled when necessary by means of ice. 

The temperature of a set of cells was generally varied through 
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the up and down curves being parallel to one another, but inclined 
to the true direction pq.* This assumes that the lag has the 
same value for both rising and falling temperature, and that the 
range is sufficiently extensive for the conclusion of the experiment 
to be unaffected by the lag due to the first slope of temperature. 
But if the lag has a different value for rising and falling tem- 
perature, the shape of the curve will be different. Suppose the 
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a considerable range, and brought back to practically the same 
value as it had at the beginning of the experiment. Supposing 
no to exist, the curve connecting temperature and E. M. F. 
would be the same for both rising and falling temperature. But 
if there is a lag of short duration (i. e., not cumulative), then, 
provided that the temperature varies at the same rate through- 
out, two distinct curves, parallel to the first for the greater part 
x their length, will result, and will enclose an area between 

em. 

Further, if there is any semi-permanent lag, cumulative in its 
character, the form of curve shown at pq (Fig. 3) would result, 


Fic. 7. 


temperature to be first lowered; then, if the lag is large for а. 
falling and small for a rising temperature, a curve of the form PQ, 


* When the temperate rises the E. M. F. falls and the E. M. F. differences 
increase. In all curves between temperature and E.M.F. differences the 
axis relating to the latter has therefore been drawn downwards. The - 
origin for E.M.F, is of course at a different point from that for E.M.F. 
differences, but the former is often employed loosely for the latter, for the 
sake of brevity in descriptions. Observations with falling temperature are 
marked on these curves thus—( x ), and with rising thus—(()) All differ- 
ences of E.M.F. are expressed in ten-thousandths of a volt and temperature 


in degrees Centigrade. 
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starting from P (Fig. 3), will result, the vee curve PQ (by which 
we mean the curve for falling temperature) diver Сос оа considerably 
from the normal direction, shown by the dotted The rising 
curve, on the other hand. will be nearly parallel to it. But if the 
lag is small for a falling and large for a rising temperature, a curve 
of the form P'Q' (Fig. 3) will result, the falling curve P'Q' having 
nearly the normal direction, while the rising curve will diverge to 
a much greater extent. 
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the curve from returning to its starting point until after the lapse 
of a considerable time, and will thus produce a break. 

In order to investigate the matter, several cells were subjected to 
such cycles of temperature. For the results to be of any value it 
was necessary that the temperature should be varied uniformly, and 
preferably at the same rate when both rising and falling. A good 
deal of difficulty was at first experienced, but some excellent tem- 
perature curves were afterwards obtained by Mr. W. G. Rhodes, to 
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Similar curves will be obtained when the temperature is, instead, 
first raised and then lowered, If the lag is larger for falling than 
for rising temperature, a curve of the form PQ (Fig. 4) will result, 
wider near the starting point P than at the other end; whereas if 
the converse is the case the curve will be of the form Р'©' , narrower 
near the starting point than at higher temperatures. 


Any lag of the ordinary kind will soon pass off after a steady |. 


temperature is reached, or after the temperature gradient is 
reversed. But any lag of a semi-permanent character will prevent 


whom we are much indebted for assistance rendered throughout 
this tedious part of the work. If the temperature slope became 
seriously irregular it was readily detected upon plotting the curve 
of temperature and time, and the E.M.F. readings corresponding 
with any such irregular periods, were then neglected in plotting the 
curves between the temperature and E.M. F. 

The curves for E. M.F. differences that are reproduced should be 
consid ered along with the corresponding temperature curves, which 
in all cases are drawn underneath the former. Rather a large 
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selection is given so as to avoid the formation of any erroneous con- 
clusion. It will be noticed that the parts of an E.M.F. difference 
curve relating to rising and falling temperature are seldom parallel. 
It might be urged that this is due to residual changes of tempera- 
ture making themselves felt on the return curve. But all our 
experiments tend to show that lag (excluding semi-permanent lag) 
for this rate of variation of temperature does not, as a rule, exceed a 

uarter of an hour. The curves at either end would be affected in 
this manner for a length corresponding with about 1 deg. (the rate 
of variation being about 1 deg. every quarter of an Lour). Beyond 
that errors might arise amounting to one, or two, ten-thousandths 
of a volt, due to semi-permanent lag, but they would be insufficient 
to change the general character of the curves. 

In order to avoid confusion, the cell curves have been separated 
when necessary by displacing the origin of E.M.F. differences, so 
that different seta of figures along this axis correspond with different 
cells, as shown by the distinguishing letters above them. It must 
be remembered that all the cells included in any one diagram were 
subjected to precisely the same treatment and tested under precisely 
the same conditions. 

These curves indicate that the lag has generally a different value 
for rising and falling temperature. The curves in Fig. 5 were 
obtained by lowering the temperature about 9:5 deg., and then 
raising it through the same range, but somewhat more rapidly. 
The lag appears to be smaller for a rising temperature in the case of 
cells B, M. and L, the difference being but slight in thelast. Cells 
G and N are practically neutral in this respect, although it is to be 
observed that all the cells were in the same bath. 

The curves in Fig. 6 were obtained by lowering the temperature 
about 10:54ер., and raising fit again at the rate of Ideg. every 
quarter of an hour. Cells F, W, and Z appear to have a smaller 
lag with a falling than with a rising temperature, whereas there is 
very little difference in cells C and X. In Fig. 7 curves are shown 
for nearly the same range of temperature, but this was maintained 
for a longer time near «s lowest point. Cells Wand Z give curves 
similar to those in Fig. 6. J has a smaller lag for rising tempera- 
ture, and F appears neutral, though enclosing a large area. Fig. 8 
shows curves obtained when the temperature was first raised and 
then lowered through about 8:bdeg. at the rate of 1deg. per quarter 
of an hour. Unfortunately, we were accidentally preven from 
taking observations during one part of the time, but there is little 
doubt that the curves follow pretty nearly the course marked. It 
is noticeable that cells F and perhaps W appear to have a slightly 
smaller lag with a rising than with a falling temperature, whereas 
the reverse is the case in Figs. 6 and 7. Cell L has a similar 
curve, and Z is now neutral, though not so formerly. Inequality 
of lag for rising and falling temperature thus appears to vary from 
cell to cell, and even to vary largely in any one cell, as shown by 
the curves for cell B and others. The following cable gives these 
results in à manner more easy for comparison :— 


Lag smaller for Lag smaller 
Conditions of experiment. rising Neutral.| for falling 
| temperature. | Itemperature. 
Fig. 5. Fall and rise through &5^| В, L (slight), М, G, N m 
Fig. 6. Fall and rise through 10:5" TM C, X F, W, Z 
Fig. 7. Fall and rise through 10:0" 


J Fj W,Z 
Fig. 8. Rise and fall through 8:5°. B, F (slight), Z jm 

L (alight), W (?) | 
Fig. 9. Rise and fall through 20" F, L j W, Z 

It will also be observed that the curves between temperature and 
E.M.F. are seldom closed, even though readings were continued for 
some time after the former assumed a steady value, as may be seen 
by referring to the curves relating to temperature alone. At the end 
of any experiment the cells became practically steady after about 
20 minutes, and would then readily follow any subsequent varia- 
tions, as, for example, in Fig. 6. The slow rate at which cells assume 
а really steady state is shown by the curves which have been plotted 
between E. M. F. differences and time in the lower right-hand corner 
-of Figs. 5, 6, 7, 8, and which refer to the conclusion of each experi- 
ment. One hour and a half is generally quite insufficient to remove 
the semi-permanent lag for this rate of variation, as shown in Fig. 8; 
indeed, it is sometimes found not to have completely disa 
by the next шо In extent it seems to vary considerably, 
even in the same cell. For example, in the oell F, it is large in 
Fig. 6, small in Fig. 8, and zero in Fig. 7. It is considerable for 
doth W and Z in Figs. 6 and 7, but small in Fig. 8. 

In these curves no correction has been introduced for any varia- 
tion during an experiment of the temperature of the cells used as 
standards, for the error probably did not amount to more than two, 
or three, ten-thousandths of a volt, and there was some uncertainty 
as to such variations. The thermometer indicated the temperature 
of the water in the bath ; but the standards, being in рош tubes, 
were surrounded by air. It is, therefore, probable that they did 
not very readily follow any small variations in the temperature of 
the bath, and it was consequently thought best to introduce no 

correction. 


In practice we seldom have to deal with such large changes of 
temperature as 10°C. produced in 23 hours. In order to observe 
whether lag existed with slow variations, an experiment was carried 
out, during which a change of about 2deg. up and down took place 
at the rate of Ideg. in 50min., as shown in Fig. 9. Since the 
corresponding change in E.M.F. was rather small, it seemed 
desirable in this case to introduce a correction for any change that 
might occur in the temperature of the standard cell. And, since, 
in consequence of the thin layer of air that separated this cell from 
the water in the bath, small changes in its temperature might not 
be accurately recorded by the thermometer in the water, an indirect 
method was employed for detecting any small changes in the 
E. M. F. of the standard by comparing it with the E. M.F.'s of three 
cells placed in a water bath and frequently stirred. The standard 
was compared with these at short intervals during the experiment, 
and their temperature, which rose approximately through 0:54deg., 
was carefully noted. One of these cells, although giving good 
results, did not appear to be quite as steady as the other two, viz., 
M and N, which were very consistent. It was accordingly dis- 
carded. Curves M and N connecting the E. M. F. differences of 
these cells with time are plotted in Fig. 9. The dotted curve may 
be considered as their mean. The variation of this from the 
starting point, or from the base line ab, is due to two causes— 
(1) change in temperature of M and N, (2) change in the tempera- 
ture of the standard. From the results obtained it may be fairly 
assumed that the cells M and N have not otherwise changed in 
themselves. If the variation due to change of temperature of M 
and N can be estimated, that due to change in the standards can 
then be deduced. But this cannot be done without assuming some 
knowledge of the quantity we are investigating, viz., taking it for 
granted that cells are readily affected by small changes of tempera- 
ture. As, however, this conclusion is supported by much evidence, 
it is probable that curves connected by a quantity so obtained will 
be nearer the truth than if left uncorrected. 

From previous experiments it appeared that the E. M. F. of M 
and N fell about 0:0010 volt per degree rise of temperature. The 
ordinates of the curve T, above the line cd give this rise of tempe- 
rature from the beginning of the experiment, and are also numeri- 
cally equal to the changes of Е M.F. Hence, if the ordinates of 
the dotted curve are diminished by these corresponding ordinates 
of T,, another curve ee is obtained, of which the ordinates from ab 
give the variation of the standard. Since it is wholly below ab, it 
follows that the E. M.F. of the standard fell during the experiment, 
but rose to nearly its old value at the conclusion, a result which 
agrees with the absolute measurements taken. This curve enables 
the figures obtained from the cells under test to be corrected, the 
correction, however, being small: they are given in their final form in 
Fig. 9, along with the corresponding temperature curve T,T, The 
changes in E. M.F. were measured to one fifty-thousandth of a volt, 
and alarger scaleis used in this diagram, so as to renderthe differences 
more apparent. The curves are very similar to those already dis- 
cussed. Lag is still evident, though, of course, much diminished. 
Cells W and Z show practically no lag of à semi-permanent cha- 
racter, but it is strongly marked in L and F, although a steady 
temperature had been maintained for some time at the end of the 
experiment. Curve L is noticeable as showing the uncertain 
character of a lag in a cell, a point which is also exemplified by 
the curve for B in Fig. 8. Other curves of the same kind have 
been obtained, one of which relates to B, but they have not been 
reproduced. 

t might be supposed that part of the lag observed was really due 
to lag in the thermometers themselves. But on subjecting these to 
cyclical changes of temperature this was found not to be the case. 


In general, it thus appears that Clark cells of this type are ve 
sensitive to changes of temperature, but are subject to a lag, whic 
is variable in value, even when these changes of temperature are 
small. For that reason it is generally impossible to apply a cor- 
rection which shall be accurate to one ten-thousandth of a volt 
for even very slow variations of temperature. Of course, in work 
involving a knowledge of the absolute E.M.F. of the cell, this is 
of no great importance, as we do not know the value of the 
E. M. F. to greater accuracy than 0'1 per cent. in true volts, but 
it may be of importance when dealing with comparisons. 

If we suppose a cell to be placed in a water bath, the temperature 
of which is 3-Odeg. different from that of the cell previously, we 
may conclude that after the lapse of half an hour the will 
not amount to more than 0:1 per cent. of the E. M. F., and will 
generally be less. In such cases the temperature coefficient 
should be diminished somewhat in value when correcting for actual 
variations, unless these take place with extreme slowness. In fact, 
it would appear that a more suitable value for the temperature 
coefficient, for use under ordinary working conditions, would result 
from such curves as those given above, although it would not be 
the true value. It must, however, be remembered that cells differ 
among themselves somewhat as to the value of the coefficient. 

The cells were carefully examined, but, although small differences 
were apparent, their appearance furnished no characteristics by 
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which the observed phenomena might be accounted for. As already 
mentioned, the majority of the cells were constructed at the same 
time, and many were precisely alike as far as could be judged, for 
example, W, X, Z. 

It has for some time past been suspected that the lag of the 
E.M.F. of a Clark oell behind the temperature was due not merely 
to the mean temperature of the cell itself lagging behind that of 
the bath, but to time being necessary for the variation of the amount 
of crystals in solution and for diffusion to take place. 

How far this cause of lag is diminished by the use of the H type 
of cell, where there is only one horizontal surface of contact between 
metal and liquid, we are about to determine experimentally. 

In conclusion, our thanks are due to Mr. W. G. Rhodes, as already 
stated, and also to several students, among whom we would mention 
Mr. F. S. Grogan, who gave much time to the work. 

There appears to be a general tendency for the E. M.F. of cells 
set up in accordance with the final specification issued by the 
Board of Trade to fall somewhat below the normal value after 
the lapse of some months. For example, the E.M.F. of cells 
set up in October, 1894, although, as a rule, not differing from 
1:434 volts at 15°С. by more than one part in 3,000 when tested 
soon after construction, is now low by fully one part in 1,000. 
The same may be said of cells set up in November, 1894. But 
the E.M.F. of cells constructed in June, 1895, although falling, 
is still not low by more than about one part in 2,000. 


BREAKDOWNS OF STATIONARY STEAM ENGINES.* 


BY MICHAEL LONGRIDGE. 
(Concluded from page 283. ) 


Governors and Governor Gear.—In all 28 cases, of which several 
led to racing, with disastrous consequences. They may be divided 
thus :— | 
TABLE XII.— Governors and Governor Gear. Cause or Nature of 

Breakage, and Number of Cases. 
A. Governors broken: arms 5, pins and bolts 4, spindles 3, lever 1... 13 
B. Driving gear broken: spur and bevel wheels 9, shafts 2 2 
C. Connections to valve gear damaged: throttle-valve spindles 2, 
PUDAWAY Oar Дн рео оранын ее Кыйык 


Total breakdown of governora and governor gear ......... 


It is difficult to prescribe for breakages of this class. All that 
can be said is that the governor should be driven from the crank- 
shaft either by gearing or by three ropes ; that it and its connec- 
tions should be carefully examined daily ; and that it should have 
an efficient runaway-motion attached, which will come into action 
not only when the balls rise too high, but also when they fall to 
the bottom, so that it may shut off steam in the event of the governor 
ceasing to revolve through breakage of the driving gear. 


Piston-Rods.—The 27 cases may be grouped as under :— 
TaBLE XIII.—Piston Rods. Cause or Nature of Breakage, and 


Number of Cases. 
Rods broken at Cross-head End :— 
A. Rods broken at cotter holesuꝛ:nꝛww H Ett . 15 
B. Cotters broken or loosened :-— 
Broken by wear or weak ness . ã . 2 
Broken by water in cylinder ..................... eere 2 
Got loose and came ounnn . q. 2 
zano 
C. Screw-thread strippewUᷣVꝛ vv ͥ 1 
Rods broken at Piston End :— 

D. Screwed ends broken of ll a sosssceteees ses 2 
E. Rod broken at cotter hole through corrosion 1 
Rods broken in Body :— 

F. Cause not ascertainemmmůrtnrt t «. . 2 

Total breakdowns of piston - rode 27 


The particulars of the 15 cases in Group A are given in the fol- 
lowing Table XIV., and in the figures referred to therein. The 
cross section annexed to each figure is intended to ipdicate the 
plane in which the cotter was driven; when it was driven in the 
plane in which the crank-pin revolved, the cotter hole is shown 
vertical; when in the plane perpendicular to this, horizontal. 

In calculating the stresses in this table, the weights of the pistons 
and piston-rods have been estimated, and the effects of their 
inertia allowed for. The stresses so arrived at are, of course, the 
mean stresses resulting from a uniform distribution of stress over 
the entire cross-section of the rod. Moreover, they do not include 
the stresses produced by driving the cotters. Looking at the low 
intensities of the breaking stresses thus calculated, it becomes 
evident, either that the stresses produced by driving the cotters 


Abstract of a Paper read before the Institution of Mechanical 
Engineers. 


TABLE XIV. Fiſteen Різіоп- Rods broken at Cotter Holes in Cross- 
head End. 


Load | Millions of 


per revo- Material of rod, and remarks. 

sq. in lutions. 
Lbs. Millions. 
5,900 111 Wrought iron. 

11,000 44 Wrought iron. 
6,600 117 Wrought iron. 
8,000 46 Steel, probably Siemens-Martin. 
5,500 104 Bessemer steel. 
5,300 138 Wrought iron. 
8.500 3h { Wrought iron. Cotter had been repeatedly drawn 

! and driven up, owing to trouble with piston. 

2,100 59 Wrought iron. Stress only 2, 100lb. per square inch 
3,100 59 { for first 59,000,000 revolutions. 
2,600 Wrought iron. 
4,360 Wrought iron. 
6,550 247 Wrought iron. Load probably lighter in early life. 
5,100 68 Wrought iron. 
5,900 25 Wrought iron. End of rod was not sound. 
4,700 144 Steel, probably Siemens-Martin. 
4,600 881 Steel, probably Siemens-Martin. 


were very great, or else that the distribution of stress was very 
unequal The majority of these rods the author has little doubt 
were broken by driving imperfectly fitted cotters ; he has already 
explained his views with respect to these dangerous articles. As 
regards the shape of the rod ends in which the cotter holes are 
bored, in factory engines, where weight is of little consequence, 

iston-rods are always reduced at the end that enters the cross- 
head: The reduction is generally made abruptly, and until recently 
the end of the rod was generally tapered, and the cross-head drawn 


up by the cotter against the shoulder or ta The abrupt change 
of section is a source of weakness, especially in steel. The author 


has in his possession a fine example of the effect of a shoulder 
barely yth inch deep on a steel rod, which gave way at the change 
of section as cleanly as if it had been cut across. Also it is wrong 
to cotter against a shoulder or taper, because the rod end being 
free may be wedged off if the cotter be driven hard enough. The 
best plan is to make the end of the rod cylindrical, to let it butt 
against the bottom of the cross-head or socket, and to join it to the 
body of the rod by a gentle cone. The sharp edge of the socket 
should be taken off, like the sharp edge of a rivet hole. When the 
rod passes through the cross-head, it is best to use a nut. What 
the shape of the rod end should then be the author is not prepared 
to say, having had too little experience of screwed ends to become 
acquainted with their peculiarities. Probably a short obtuse cone, 
followed by a cylinder of less diameter than the screw, will be 
found to answer best. 


Piston-Rod Cross-heads.—The 27 examples may be grouped as 
under :— ' 


TABLE XV.—Piston- Rod Cross-heads. Cause or Nature of Breukage, 
and Number of Cases. 


A. Weakness, or wear and tear :—- 


Arms of cross-head broken ............................. RS 9 
Centres broken in socket g q. . 6 15 
B. Accidents M 4 
С. Sundry causes 44444 8 
Total breakdowns of piston - rod cross- heads 27 
As regards the first Group A, it is not easy to separate the effects 
of wear and tear from those of weakness, because of the uncertainty 


about the distribution of the load upon the two arms of the cross- 
head, and about the effect of the more or less rapid change of 
sectional area where the fractures occurred. The best plan seems 
to be to give the calculated stresses on the assumption of equal 
distribution, and to leave every one to draw his own conclusions. 
These stresses are given in Table XVI. The process of destruction, 
whether under a light Joad or under a heavy load, was generally the 
same : namely, a crack commencing in beam engines at the top and 
bottom, and in horizontal engines at the back and front, of the 
weakest cross-section, and gradually eating its way inwards towards 
the neutralaxis. In the second Group B three of the breakages 
were caused by oil cups or bolts falling between the slide-blocks 
and the ends of the guides ; and one by the end of the cross-head 
arm coming in contact with the rod of a disused pump which had 
been coupled to it. Three of the breakages in Group C started 
from cotter holes, and appear to have been caused by the drifting 
action of the coned ends of the rods, for the stresses due to the 
bending moments did not exceed 3, 000lb. per square inch. An- 
other was caused by the breakage of a bolt, which had secured a 
cap like that at the big end of a marine-pattern connecting rod. 
The remainder were fractures in the bodies of cross-heads, due 
most likely to flaws in the forgings. 
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TABLE ХУІ. — Fifteen Piston- Rod Cross- heads broken by Weakness 
or Wear and Tear. 


Maximum | Millions 
stress per of Remarks. 
sq. inch. | revs. 
Lbs. Millions. 
. | During this peried, stress increased from 5,4001Ь. 
[5,400 \ 117 to 6, 400lb. per square inch. Cross-head possibly 
16.400 f may have made 234,000,000 double-strokes ; but 
if so, the load upon it is unknown. 
6,700 148 After engine had made 148,000,000 revs. the pres- 
18, 500 524 | виге was raised. 
f 5,850) Increase of atress was partly due to increase of load, 
Mee and partly to vertical“ diameter of journal bein 
\ 33,000 f „J 8 
| | reduced by wear from 2in. to 1 yin. 
{ 100 75 | Increase of stress due to gradual increase of load. 
f 8,900) ues ; 
114/400 J 288 | bod was very variable. 
| | Engine had made 281,000,000 revs. altogether, but 
6.960 644 |. load during first 216,500,000is unknown. Inertia 
› | of piston and piston-rod is taken into account in 
calculating load. 
[12,500 764 Un of stress due to gradual increase of load ; 
1 16,750 | capital example of fatigue. 
14, 300 901 ( Engine had made altogether 166,000,000 revs., but 
119,100 70 | during first 96,000,000 the stresses were leas. 
5,400 19533 
| | Mean piston-speed was 730ft. per minute. Stress. 
17,160 49 [4 unmodified by inertia would have been 31, 100lb. 
| per square inch. - 
| | | Mean piston-speed 8051. per minute. Stress un- 
7,960 | 24 modified by inertia would have been 12, 300lb. per 
!' | square inch. 
4,700 
| Breakage of arm which drove air-pump. Lower 
f 5,000) stress corresponds to pressure of 10lb. per square 
155 : : | per sq 
110,000 eh upon air-pump bucket ; higher to pressure of 
| . 
15,100), | Gradually increasing stress. Engine made in 1835, 
16405 J. but load in early life unknown. 


Pistons. —Of the 22 breakdowns originating with pistons, 10 were 
due to junk-ring or cover bolts getting loose or breaking ; three to 
rings getting thin from wear and breaking ; two decidedly to water 
in the cylinder ; and seven to causes not ascertained. Breakages of 
bolts and rings can be prevented to a great extent by periodical 
examination. They have been far less frequent since mineral 
oil came into general use as a lubricator; but they still 
occur occasionally. The only other precaution the author can 
suggest is to cover the bolt heads by a thin flat ring fastened to the 
junk-ring by set-screws, but it is questionable whether the remedy 
is not as bad as the disease ; on this point he would be glad to 
hear other suggestions. 

Flywheels. —Of the 19 breakages of flywheels, 10 were break- 
ages of arms from internal stress, bad fitting, or causes not 
ascertained ; one was the fracture of a wrought-iron hoop shrunk 
upon a boss, which arose either from an imperfect weld or from 
excessive shrinkage; and eight were cracks in flywheel bosses. 
Three of these cracks occurred in old single-faced bosses, to which 
the arms were secured by bolts; the cracks extend circumferentially 
from bolt-hole to bolt-hole, and were due to fatigue of the metal. The 
remaining five cracks were caused by driving the keys by which the 
wheels were held ; in four of these cases the fractures started from 
the corners of rectangular key-ways, and iu the fifth between the 
key-ways. In this last instance the wheel was 14ft. 9in. in diameter, 
with a bored boss secured to the shaft by two sunk keys ; the wheel 
got loose, as large wheels held in this way generally do; and in 
trying to fasten it again the boss was split. The writer’s experience 
is that large wheels cannot be held in this way, but should be hung 
on four or more broad keys with plenty of substance in them, 
bedded upon flats on the shaft, and if possible driven two and two 
from opposite sides of the wheel. The corners of the key beds in 
the boss should be rounded. If, in spite of large bearing surfaces 
and careful fitting, wheels persist in getting loose—as sometimes 
happens when they carry a spur rim with double helical teeth, or 
when the load is liable to sudden changes as in rolling mills—the 
best plan is to fill the places between the keys with hard wood and 
steel wedges. A wheel so secured will not be got off without 
“ winged words.” 

Lir-Pumps and Cowlensers,—Of these there are 13 instances of 
breakdowns, divisible as shown in Table XVII. 

The large flat surfaces which so often distigure horizontal air- 
pumps should be abolished, especially when the specd of the plunger 
is high, or when the overtlow pipe from the hot-well is long and 
discharges above the level of the pump. Often the plungers of 


* It was a beam engine. 


TaBLE XVII.— Air-Pumps and Condensers. Cause or Nature of 
Breakage, and Number of Cases. 


A. Fractures of flat surfaces of horizontal air- pumps . 4 
B. Fracture of water head of surface condensee r 1 
С. Fracture of flat-sided valve-chest of circulating pump from shock... 1 
D.C COFPORIOD 22:3: dese vie eser vasi Oe vx СР А — 3 
E. Failures of holding-down bolts UP e 2 
F. Nozzle torn off condenser by exhaust pipe, owing to cylinder being 

lifted by water on top of pistomu eee ener 1 
G. Air-pump barrel fractured without apparent cause . 1 


Total breakdowns of air-pumps and condensers 


horizontal air-pumps, and sometimes those of circulating pumps, 
move faster than the water can follow them ; and then there is 
shock, which tells upon the weak flat surfaces. Sometimes over- 
flow pipes get filled up, and the pressure required to force the 
water through them becomes excessive. To prevent this the hot- 
well should be provided with a safety valve in the shape of a 
vertical pipe having an open top. With regard to ordinary vertical 
single-acting air-pumps and condensers, all that can be suggested 
is to set them in dry, accessible and well-lighted places. 

Cranks.—Of the 12 cranks which broke, 11 were of cast-iron and 
one of wrought-iron. This last broke across the arm, just below 
the eye for the crank-pin ; it had evidently been cracked for some 
time. The stress due to the pressure on the piston, without correc- 
tion for inertia, was 6,130]b. per square inch, and the number of 
revolutions made was 664 millions. Of the cast-iron cranks, one 
was certainly broken by water in the cylinder. The others, when 
broken, proved to have been partly cracked for some time ; four of 
them failed by fractures starting from sharp corners of key-ways or 
cotter holes ; and six without any apparent cause, four in the boss 
and two in the arm. Doubtless these and other like breakages 
were due in part to stresses set up in cooling and to shrinkage ; 
but whether they were so or not, it is quite clear that the substitu- 
tion of wrought-iron for cast-iron cranks would practically prevent 
one class of breakdowns. If cast-iron cranks be used, square- 
cornered key-ways should not be allowed. 

Crank-Pins.—Of the 11 crank-pins which broke, two were of 
Whitworth fluid-compressed steel, one of Siemens steel, one of 
Bessemer steel, and six of wrought-iron. The resulting damage 
was considerable. The life of both the Whitworth. pins was short. 
One of them broke at the junction of the neck or journal with the 
shank, after having made 133 million revolutions. The shank upon 
which the crank was shrunk was slightly tapered, the smaller end 
being next the journal. At the junction there was a small fillet of 
lin. radius. The maximum stress at the fracture was about 
12,0001b. per square inch. The surface of the fracture was, as 
usual, convex on the journal, and concave in the crank. The cause 
of the breakage was not ascertained. The second Whitworth pin 
18 more instructive. The journal or neck was 7in., and the shank 
71ain. diameter. The latter was gin. longer than the hole in the 
crank, and projected jin. from the face of the crank. Upon the 
projecting part was shrunk a ring in. thick and 1Àin. wide, to fill 
up the space between the face of the crank and the connecting-rod 
brasses. The pin broke between the ring and the face of the 
crank. The stress due to the steam pressure, reduced by the 
inertia of the moving parta, was about 8,600lb. per square inch; 
yet the life of the pin was only 6,000,000 revolutions. In the 
writer's opinion the fracture was caused by the skin of the shank 
having been sheared by the grip of the crank contracting upon it; 
the skin being once damaged, the extension of the crack would 
only be a matter of time. The same action is seen in gudgeons or 
centres shrunk into cross-heads. Wherever a pin or centre is 
secured by shrinkage, it is advisable that the part within the con- 
tracting metal should be of larger diameter than the part outside, 
This is particularly important when the material is steel. 

The remaining instances also teach a lesson. In each the pin 
was formed with a collar between the shank and the journal; with 
two exceptions the shank was of the same or less diameter than 
the journal ; and the pin was put in from the face of the crank, 
and secured either by a nut, or by a cotter, or by riveting at the 
back. All these either broke inside the crank or got loose, breaking 
the screw thread or the riveting. In some cases the pins did not 
themselves actually break; but their fastenings gave way, andl 
allowed the pins to get loose, thus necessitating their replacement. 
In both these instances the engines were stopped before the pins 
had come quite out of the cranks. In the remaining seven instances 
the pins broke in two, and serious damage resulted. The stresses 
under which the failures occurred, and the numbers of revolutions 
made by the engines previous to the breakdowns, are given in 
Table XVIII.; the stresses are corrected approximately for inertia, 
but do not include the shearing stresses, which, however, are small. 

Pins held in this way are not secure ; they get slack, and wear 
away the bearing surface next the face of the crank. Thus the 
point of support is thrown back, and the leverage at which the 
pressure acta is increased, till the strain becomes too great for the 
strength of the material. That no less than nine out of eleven broken 
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Stress per square inch. 


Mone Material of crank-pin, 
At inner end | At section of 13 ti and remarks, 
of journal. fracture. R 
Lhe. Lbs. Millions. 
6,550 14,600 164 Bessemer steel. 
6,570 11,200 200 Wrought iron. 
5,500 8,800 88 Wrought iron. 
8,190 16,400 ТР Wrought iron. 
8,580 10,470 223 Siemens steel. 
9,650 17,300 87 Wrought iron. 
10,200 Wrought iron. 


crank-pins should have been so held is strong evidence against the 
method, especially when it is added that the number of crank-pins 
so held is insignificant, at least among the classes of engines the 
writer has to deal with. Crank-pins should be forced into the cranks 
by hydraulic pressure, or the cranks should be shrunk upon them. 

Slide- Bars. —Of the five breakages it is only necessary to say that 
four were top slide bars and one a bottom bar ; and that, except in 
one case where the cause was not ascertained, the breakage was the 
result of heating, or, at all events, occurred simultaneously with 
heating. 

Корез. —Only three cases of damage from belts or ropes are re- 
corded. The breakage of a rope sometimes causes considerable 
damage by pulling down shafting and fixings ; and it is highly 
desirable that precautions should be taken to prevent such acci- 
dents. The simplest apparatus is a lathe wire or shield, stretched 
across the breast of the rope drum just clear of the ropes: so that 
any broken strand unwrapping may catch it, and by a suitable 
arrangement, such as liberating a trigger and freeing a weight, 
may close the runaway valve and stop the engine. It is well also 
to have a bell hung upon the apparatus, to warn the engineman of 
approaching danger. 


WIRING RULES OF THE UNION OF PRIVATE FIRE 
INSURANCE COMPANIES OF GERMANY. 


It will be remembered that the German Verband Deutscher 
Elektrotechniker issued a set of wiring rules last January. A code 
of rules issued by the Union of Private Fire Insurance Companies 
existed at the time, and these have now been altered so as not to 
clash with the rules of the Verband Deutscher Elektrotechniker. 

The following are the chief alterations*:—The use of staples to 
fasten the conductors is prohibited, as are also wood-casings. 
In rooms in which there are corrosive vapours, ‘‘ bare wires" 
(sic) are also permitted if they are protected against oxidation 
by a suitable coating. Bare wires must be at least 10cm. 
(4in.) from the wall, and from ldcm. to 30cm. (6in. to 12in.) 
apart, according to the span. Insulated wires must be at least 
24cm. (lin.) apart, and at least icm. (bin.) from the wall in 
dry places, and lcm. (din.) from the wall in wet places. The current 
denaities allowable have been altered to those given in the rules of 
the Verband Deutscher Elektrotechniker. The minimum per- 
missible cross-section of conductor is ] sq. mm. (about 19 S. W. С.) 
for inside fittings, and for other places 1 sq. mm. (about 18 S. W. G.). 
Within 25cm. (10in.) of every spot where the cross-section of the 
leads is reduced a cut-out must be inserted. Wires running to 
single lamps may be provided with à common cut-out, unless the 

ate current in these wires exceeds 8 amperes. Lamp fittings 
must be insulated from the earth. Exceptions may be made in 
the case of especially heavy electroliers if they are fastened to dry 
places. 


BECQUEREL RAYS.t 


BY A. F. MCKISSICK. 


Some time ago Becquerel discovered that certain uranium com- 
pounds emitted, after exposure to sunlight, radiations which, like 
the Róntgen rays, could pass through plates of aluminium or of 
cardboard, and affect a photographic plate behind, and also that this 
radiation could be polarised or refracted. He found that the 
potassium platinum compound of uranium emitted these rays for 
15 days after it had been first exposed to sunlight. 

It occurred to me that probably a great many of the fluorescent 
and phosphorescent substances would give radiations of this kind ; 
and with this idea I tried all such substances that are known as 


* The original rules will be found in T Electrician Directory,” page 185. 
t From the Z/ectrical World of New York. 


available, and found that the following gave these radiations, viz. : 
lithium chloride in solution, barium sulphide, calcium sulphate, 
quinine chloride, quinine sulphate, calcium nitrate, sugar, chalk, 
glucose, sodium tungstate, sterein, uranium acetate and ammonium 
phospho-moly bdate. 

In making the experiment, the articles to be photographed were 
placed in contact with the sensitive plate in the plate holder, the 
cover put on and the substance, after an exposure to direct sun- 
light for two hours, sprinkled over the cover of the plate holder. 
The plate holder was then carefully covered with & dark cloth to 
prevent light from reaching it. 

The time of exposure necessary to give a clear photograph was 
found to be from 48 to 72 hours, varying with different substances. 
A slow plate (sensitometer No. 16) was used with ordinary developer 
and fixing bath. 

The negatives obtained were rather weak, but showed clearly 
that the light was very much like the Rontgen rays, inasmuch as 
both glass and metal were opaque to the light, while cardboard and 
wood were transparent. 

A very peculiar property noticed was that generally more than 
one image of an object was produced, although the object was in 
direct contact with the sensitive plate. In one negative there are 
four images of one half-dollar, in another two images of a key, the 
images being at right angles to each other. One of the images was 
always much clearer than the others. I have noticed on several 
negatives two images of an object near one edge of the negative 
and near the opposite edge only one image of an object, so that 
this action, whatever it is, was not uniform. 

Of all the substances tried I found granulated sugar to be the 
best. Ihave succeeded in taking a fairly clear negative through 
24in. of wood with sugar. 

Prof. B. B. Ross suggested that inasmuch as quite a number of 
fluorescent and phosphorescent substances possessed high molecular 
weights, other substances of high molecular weight, although not 
previously known to be either fluorescent or phosphorescent, might 
give off these rays. With this idea sterein and ammonium-phospho- 
molybdate, were tried. The first, sterein, darkened the sensitive 
plate only slightly, but the last one, ammonium-phospho-molybdate, 
gave a fairly good negative, on which were observed two images of 
one object. 

Uranium nitrate, sprinkled on top of the plate holder containing 
the sensitive plate and then exposed to sunlight for 18 hours, gave 
only a faint negative. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


MONDAY, January 4th. 
SOCIETY OF CHEMICAL INDUSTRY. 
8 p.m. Meeting at Burlington House. Papers to be read 
(1) * The Smelting and Refining of Cyanide Bullion," by 
Arthur Caldecott. (2) The Industrial Use of a Record - 
ing Pyrometer,” by Prof, Roberts Austen, F.R.S. 
TUESDAY, January 5th. 
; RO AL. INSTITUTION. 
3 p.m. Afternoon Juvenile Lecture IV. Visible and 
Invisible Light," by Prof. Silvanus P. Thompson. 
WEDNESDAY, January 6th. 
SOCIETY OF ARTS. 
7 p.m. Juvenile Lecture J. The Growth and Demolition 
of Mountains," by Clinton T. Dent. 


THURSDAY, January 7th. 
Коул, lINsTITUTION. 
4 p.n. Afternoon Juvenile Lecture V. Visible and 
Invisible Light,“ by Prof. Silvanus P. Thompson. 
SATURDAY, January 9th. 
| Rova4L INSTITUTION. 
3 pm. Afternoon Juvenile Lecture VI.  ''Visible and 
Invisible Light," by Prof. Silvanus P. Thompson. 


* Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 


The Electrical Equipment of a Modern British Battleship.— 
The Engineer gives in its issue of December 18th an exhaustive 
description of H.M.S. “Prince George." From this descrip- 
tion we cull the following particulars. Six search lights are 
carried, and the interior lighting is effected by 930 glow 
lamps, one-third of which are 50 c.p. lamps and the remainder 
16-c.p. There are 29 miles of electric light cable aboard the 
* Prince George." Electricity is also employed as an auxiliary 
in training the four 12in. wire-guns, but apparently is not made 
use of to drive ventilators or to hoist shot and shell. Current 
is supplied by three 600-ampere dynamos. 
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1896. 


Although the old year just ended has not been a remark- 
ably eventful one, its record of scientific discovery and of 
industrial progress is by no means insignificant. In both 
respects important developments are foreshadowed in the 
immediate future, and the promise of the new year is 
distinctly encouraging. 

In the electric lighting world the first event of note in 1896 
was the issue, early in February, of the Board of Trade Revised 
Electric Lighting Regulations. So rapidly does the march 
of electrical improvement proceed that it is hard to realise 
that but little more than a twelvemonth ago the questions 
of the hour were the earthing of the neutral wire of a three- 
wire system, the raising of the maximum permissible pressure 
between outers to 500 volts, high-voltage glow lamps, more 
stringent regulations about house-wiring, and throwing upon 
the gas companies the onus of keeping their high explosive" 
within the pipes allotted to it. To-day all these things are 
accomplished facts, and a perusal of the report of the pro- 
ceedings at the Westminster Conference is as tedious as a 
twice-told tale." The unfortunate annual chronicler would be 
the first to feel the ill effects of stagnation; and it is, no doubt, 
with a view to provide him with ample raw material that our 
central-station engineers continue to innovate at a truly 
startling rate. It was, we understand, with this kindly intent 
that early in the autumn Mr. Gresines induced the Electric 
Lighting Committee of the Bradford Corporation to celebrate 
the new year by a free gift of lamps to their customers. It 
seems to us that Mr. Gissincs has by this simple expedient 
solved a difficulty which weighed heavily upon the electric 
light industry ; and it is satisfactory to observe that his plan 
seems likely to be as much à la mode in 1897 as Mr. ARTHUR 
Wricut’s demand-indicator method of charging for current 
was the fashion for 1896. The past twelvemonth has, per- 
haps, been more noticeable for the large extensions of existing 
stations than for new enterprises. Nevertheless, the additions 
to the list of central stations at work within the United King- 
dom are by no means a negligible quantity. In engineering 
practice there is not much to chronicle, but what little there 
is 18 of considerable importance. The Willans engine, which 
has been for so long—long, that is to say, if we estimate time 
by the electrical engineer’s standard—facile princeps among 
high-speed prime movers, has now to reckon seriously with 
two pushful rivals. In many a central station the Belliss 
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. — . | Dock. 8T. PETERSBURG, Gostinoe Dvor (In. 
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Agents for Mix and Genest (Limited), Berlin, 


Krupka & Jacoby, 61 and 62, Watling-street, London, Е.О, .................. — 
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International Electric Company, 55, Redcross-street, London, E. C. 
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Siemens Bros. & Co., 12, Queen Anne’s-gate, London, 8.W.; & Woolwich, Kent. 
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Tudor Accumulators, 5, Cross-street, Manchester 8 
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Brush ElectricalEngineering Co., 49, Queen Victoria-st., London, E.C. ...... 81 

Crompton & Co,, Mansion House-buildings, London, E.C., and Chelmsford, 15, 23 
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General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 98 
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MuirheadandCo., 54, Old Broad-street, E.C,; and Elmer’s End, Kent 

Nalder Bros. and Co.. 16. Red Lion-street, Clerkenwell, London, E. C. 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. C.. 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E.C. ................ — 20 
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ADDRESSES. 


JULIUS SAX & 00. Ltd., Electrical Engineers and 
ELECTRIC LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.C. 

Established 1855. 

“Specialities—Electric Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
Clocks and Fire Indicators combined, Water Gauges, B Markers, 
Electric Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
Electrical Testing and Telegraph Instruments, Electrical orpedo 


Apparatus. . 
Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
Н.М. Home Office. Contractors to Н.М. Post Office and War Office. 
Electric Lighting—Domestio and Public. Estimates Free on Application. 

Eight Prize Medals awarded. 
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WHARTON & DOWN, Ltd., 82a, NEW BOND 
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short notice. Estimates free. Telephone No. 3602. 
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Indestructible Paint Company, 27, Cannon-street, London, E.C. ............ 83 
Kirkaldy,(J.)and Sons, East London Works, Garford-street,London, B. 83 

ARO LAMPS. (See LAMPS) 
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United Asbestos Company. Dock House, Billiter-street, London, E.O. 2... 923 
Willcox (W. H.) and Co., 84 and 86, Southwark-street, London. . B 
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Manchester.... **«9»099€9€*6€400090*509822*509090282829506252508^29€9 ee 90 6H 9.9 06-9 € O OL 6-0 €.O0 06.9 0 08 OO 9 8 09.80 0 9 
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Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S.W....... 10 
D. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Chariton, Kent .. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches — Per 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., Е.С. ; & Millwall, E 
E Electric Accumulator Co., Victoria Mansions, W, Victoria-street, 
estminster, London, S.W. .....esssssosesosososeesesoososesosessessssoso 
General Electric Со., 69 71,& 88, Qneen Viotoria-st., London, E.C.; & Salford 
J. E. S.“ Accumulator Co., 8, Delahay-street, Westminster, London, S. W.. 
International Electric Company, 55, cross-strvet, London, E. OOo... 
Johnson and Phillips.14, Union-at..Old Broad-st.. London: & Charlton, Kent.1, 
Krupka and Jacoby, 61 and 62, Watling-street, London, E. Co.... 
n M.) & Co., 61, Charing Cross- d., London, W. O0. 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W. „& Woolwich, Kent. 
BATTERY JARS. 
Stiff and Sons, London Potteries, Lambeth, London, S. E.. . 15 
BEARINGS. 
Anto-Machinary Oompany, Read-atreat.Oovantrv (Patent Ball Bearings) 
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Roller Bearings Co., 1, Dolahay-street, London, S. W... . 9 mm 
BELTING. 

Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London,8.B.......... 8 
BOILERS. р 


Olayton & Shuttleworth, Lincoln ; and 95, nee Victoria-st., London, E. O. 13 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., Loudon, E. O. 13 
Easton, Anderson & Goolden, 8, Whitehall-place, London, S. W. Works: 
Erith, Kent........ „ 6 %% %% % % „ „6 „%% „%% %% %% % „% % „%% %%% „% „% „%%% „% % „% „% „%% „6 „6% 6% оо 6 6 6% 966% „% „% „ 66% „%% оо 
Mather and Platt, Salford Ironworks, Manchester .......................... — 
Weeks (J.) and Oo., Chelsea, London, S. W. 00000 0 оо ese eee eee „eee 20 
CABLE COVERING MACHINERY, 
Johnson & Phillips, 14, Union-ct.. Old Broad-st., London; & Charlton, Kent. 1, 27 
Wilson (John) and Son, Vulcan Works, Johnstone, Sootland.......s.ssecess . — 
CABLE COMPANIES. 
African Direct Tel. Co., Winchester House, 50, Old-Broad-st., London, E.C. 84 
Anglo-American Telegraph Oo., 26, Old Broad-street, London, Е.С........... 87 
Brasilian Submarine Tel. Co., Winchester House, 50,О14 Broad-st., London. 86 
Commercial Cable Oo., 258, Broadway, New York, U.S.A. London Office, 
55 and 56, Bishopsgate-street Within, London, Е.С ...................... 36 
Direct United States Cable Co. eee yal 50, Old Broad-st., London. 33 


CABLE SUPPLIES. 
Callender’s Cable and Construction Co., 90, Cannon-street, Gondun, E.C.; 
and Erith Marshes, Ken 


Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quicke, 
72, Finsbury-pavement, E.C еоое • ооовооооое оо 


Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. C. 7 
Felten and Guilleaume—Sole Agents: W.F. Dennis & Co., 28, Billiter-st., Е.С, 1 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 


authentic information on all subjects connected with Engineering enterprise in 
India and the East. -3 
on 


Correspondenoe invited on any subject which may be of interest to the professi 
RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage ):— 


INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s. 
Published at A37, Canning Sit. CALCUTTA. 
LONDON OFFIGE: 28, Victoria Street, Westminster, S.W. 


USEFUL HANDBOOKS. 


B У E". B. PAD. 
e Price hs. 6d. each, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
HLEOTRIO TRANSMISSION HANDBOOK. 


“THE ELROTRICIAN " PRINTING а PUBLISHING OO., Limited, 
1, 2 and 5, Salisbury-court, Flest-street London, Е.О, 
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E. S. HINDLEY, 


11, Queen Victoria St., LONDON, and Bourton, DORSET. 
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6ßi„ o Ga ти b 10 N Ag eor Colts Lane BethnalGreen, London, . — 30 


Fowler. Waring Cables Co., 82. Victorla-atreet. London, B. W.; & N. Woolwich 16 
ral Electric Со, ате DYNAMO BRUSHES 


General Electric Co., 69, 71 & S8, Queen Victoria-st., London, E.C.; & Salford 25 a 
Glover (W. T.) & Co., Salford, Manchester; and 89, Victoria-st.,London,S.W. 8 Dickson, James, 48B, Gray's Inn-road, London, W.C. ..........--.. „ 12 
Henley's (W. Т. Tel. Works Co., 27. Martin's-lane, Lond., E. C.; and N. Woolwich 1 Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Johnson and Phillips, 14, Union-ct.,Old Broad-st.,London; & Chariton, Kentl, 27 Queen-street, London, E. O., and Branches. .. .. . . . . . 1. · z · . 871 — 
London Electric Wire Co., Playhouse -yard, Golden-lane, London, E,C....... 88 General Eleotrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 28 
Balmony s M.) and Co., 61, Charing Cross-road, London, W.C. ............ — | DYNAMO MANUFACTURERS. 
Siemens Bros, and Co., 13, Queen Anne'aGate, London; and Woolwich, Kent 6 Allen (W. H.), Son and Co., Bedford; and 19, Great George-st.,London,S.W. 15 
Société d'Exploitation des Cables Electriques, Cortaillod, Switzerland ..... . 81 Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E. C. 81 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen Clarke, Chapman and Co.,Gateshead-on-Tyne; and 60,Fenchurch-st.,.Londor 8 
Vi a-street London ,E.C.and Liverpool............. FFF Crompton & Co., Mansion House- buildings, London, E. C.: and Chelmsford 16, 22 
CARBONS. Crypto Works Co., 29, Clerkenwell-road, London, | NK MD wie ee ae pew sews 14 
Brush Electrica lEngineering Co, 49,Queen Victoria-street, London, E. C.. 81 Davy Electrical Construction Co., 16, Histor ie trenta. d 8. W. — 
Carbon Syndicate, 39, Victoria-street, Westminster, 8. W. ................... 14 Easton, Anderson& Goolden, 3, Whitehall-pl., London, B. W. Works: Erith, Kent 88 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86-87, рее on aon E Со Wolverhampton; and Dashwood House, Old 
P ro: е , on On, eMe — 0600606000000 900909200920249000€60909909092292299*9909290 scoe 


Queen-street, London, E.C., and Branches Va sake 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 
Johnson and Phillips, 14, Unlon-ot., Old Broad-st., London; & Charlton, Kent 1.2 
Salmony (Н. M.) and Co., 61, Charing Cross-road, London, W. CO. oa 
Scholzig (Oscar), Dashwood House, London, E.C. .... 


‘Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, Е.С. . ; - 10 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E.C. ; & Salford 28 
Holmes (J. H.) and Co., Newoastle-on-Tyne ; and 17, Coleman-street, E. O. 4 
Jackson (P. K.) aud Co., Salford Rolling Mills, Manchester ы 


S38] 


Siemens Bros. and Co.,19, Queen Anne’s-gate,London; and Woolwich,Kent 6 7 . t realy ороор ; Charlton, Kent1,27 
Nas. | А ee e Ae тө ээ 0.0 99 6.09009 8 096088 њо ое — 
OAM onerel Electric Co., 69, 71 & 88, Queen Victoria-st.,London,E.C.; & Salford 38 мава and beget ош. 5 V 
1 1 vo wan 198 i , I ›®.С........... 13 Opperman, C., 9, Wynyatt- street, Clerkenwell, London, E. G.. . æ 31 
йм cain Q. П ork-roa 9 ambeth ? ondon „S. W. 262 66222 266 „„ оо „„ „ me 8 Siemens Bros. & Co. 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent 6 
Boor(G id Co., 1 and 4. Artillery-lane Bish EBONITE AND VULCANITE. 
or(G.)and Co., 1 and 3, ery-laneBishopsgste-street Without, E. O. 2 Harburg India Rubber C. Co., F. Winter, 188, London Wall, Wood-st.,London 17 
CONDENSING PLANT Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
Allen (W. H.) Son & Co., Bedford; and 19, Great George-street, London, S. W. 15 ELECTRIC BELLS. 
a озо a Ledsam-street Works, Birmingham ; and 9, Victoria- 18 General Electric Co., 69, 71 £88, Queen Victoria-st. London, E. OC. &; Salford 93 
1 . € 3õ % „44 „ „% „„ „„ „ „% 4jũ¶%e ево ое оо ооае ое 3 
Pas om anaes 8 Goclden шер DoBdon B К y orks 1. Erith, Kent 88 TA h МАО EE , krr i near Warrington ; and 11, Queen 
uir ea So. А roa 8 reet, C. ; an mer’s n ; ent 5 20 . ез ЭМА AJAV ФА MUSS 2922292999. @eseeee meee 06 ane e 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W. . — Western ee at Pond On etus end eise deese ium. dm 
CONDUITS. ELECTRIC 
Orompton 20. *MansionHouse-balldings,London E. C.; and Chelmsford 16, 22 General Electric Co., 69 & 71, Queen Victoria-st London, E. O; & Salford. 23 
on an „Lam гордою: ————————M 28 | ELEOTRIO LIGHT CONTRACTORS. 
Fowler-Waring Cables Co.,89, Victoria-st., London, 8.W.;and N. Woolwich.. 16 ; 
r ,, Works, Birmingham; and 9, Victoria. 
Johnson snd Phillips,14, Union-ct.,Old Broad-st.,London ; & Charlton, Kent 1,2 Brush Electrical Eng. Co.,49, Queen Victoria-street, London, Е.С. —...... 81 
ва) 4855 S Th леш Works, Norwich ....... 18 1 — Crompton & Co., Mansion House-buildings, London, E.C.; and Chelmsford 16, 22 
-)and Bons, The London Potteries, Lambeth, London,{8.E.........~ 15 Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W. .. — 
ORUCIBLES, PLUMBAGO. | Drake and Gorham, 66, Victoria-street, London, 8. WV... . . ver 9 
Carbon Syndicate, 89, Victoria-street, Westminster, S, WWW. Q 14 Easton, Anderson and Goolden, 8, Whitehall-place, London, S.W. ........ 88 
Doulton and Co., Lambeth Pottery, London, B. K 39 Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
OUT-OUTS. я Broad-st., London, E. O. eeaeneevenen 6 %% % %% „ „% %% „% „%% „%„„%nm тоо оо о 6 % % „ „% „%%% „%%%. оо (EEE 5 
Berend (O.) and Oo. Dunedin House, Basinghallavenue, London, E. O.... — Elec. Power Storage Co., 4, Gt. Winchester-st, London, E. C. sane Millwall, E. 88 
Dorman and Smith, Manchester; and 94, g Cross-road, London, W. C. 25 Fowler (J.) and Cols ; and 6, Lombard-street, London, Е.С. .......... 10 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 98 Henley W. T. Tel. WorksCo,,27,Martin’s-ine,Cannon-st,London,&N.Woolwich 1 
Landberg 4 ,sBradbury- London оос as as oo no an an «n an ac 0900 "= ackson 2 g d саваа се тана өз ше. D 
félmony (Н. M.) and Co., 61, Oross-road, London, W.O. = caa- — Johnson & Phillips, 14, Union - Gl., Old Broed-st.,Lond. ,E.C.,& Charlton. еі 1,27 
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ELEOTRIO LIGHT CONTRACTORS—Continued. 
Laing, Wharton and Down, 83a, New Bond-street, London, WMW... q 
Laurence, Scott and Co., Gothic Works, Norwioh ..... 
Mather and Platt Salford Ironworks, Manchester . 

Sax (Julius) and Со., Ridgmount-street, Store-street, London, W. G. ....-. 
Siemens Bros. & Co., 12, Queen Anne gate, London, S. W.; & Woolwich, Kent 


ELECTRIC MINE EXPLODERS. 
Siemens Bros. & Co., 12,QueenAnne’s-gate London, S. W.; & Woolwich, Kent 


ELECTRIC MINING MACHINERY. 
Easton. Anderson & Goolden, 8. Whitehall-vl., London, S. W. Works:Erith.Kent 
Gereral Electric Ca., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 
Jackson (Р, R.) and Co., Salford Rolling Mills, Manchester 


ELECTRIC TRAMWAY SUPPLIES. 
Anderson, A. and J. M., 85, Victoria-streot, Westminster, London. 8.W. .. 


ENGINEERS and CONTRACTORS 
Belliss (G. да Co., eae отав, Birmingham ; and уюша, 
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Clarke, Chapman & Co. eee roa 50, сыр C. 


15. Victoris-at., Westminster, S, W.. 


* nna anda tornam, 66, Victoria-street London, 8. . 

Ws erase and Goolden, 8, — Б London, S.W. Works: 
ennntt t „ 28 

| Eretria Construction Co., Wolverhampton ; and ‘Dashwood House, Old 
Broad-st, London, E. COewee .... . 0 cosse 
Electrical Power Stor. Co. 4, Gt. Winchester-et.,London, E. C.; & Millwall, E. 
Fowler (J.) and Co. „Leeds, and 6, Lombard-street, London, E. C. . 
Greenwood and Batley, Armley-rd, Leeds; & 16, dt. George-st, London, S. W. 


Henley's(W .T)Tel. WorksCo. ,27,Martin's-Ine,Cannon-st,London,&N, Woolwich 
зоне K. R., 11, Queen Viotoria-st. . London, E. C.: and Bourton, Dorset. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ... 
Johnson & Phillips, 14, Union-ct, Old Broad-st, London, E.C; & Chariton, Kent.1, 
Laing, Wharton and Down, 824 New Bond-street, London, MN. veo ERE э» 
Laurence, Scott and Co., Gothic Works, Norwich ..... 3 . P 
Mautner and Platt, Salford Ironworks, Manchester 
Mavor and Coulson, 47, King-street, Bridgeton, Glasgow ........ 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, H. ; 
Rigg, J. H., 48, Skinner-lano, Leeds ............ 
Pulsometer Engineering Co., Nine Elms Iron Works, Loudon, S. W. ........ 
Bax (Julius) an Ri ount-street, Store-street „London, W.... 
Siemens Bros. & Co. „12, nAune's-gate London . W.; & Woolwich, Kant 
Westinghouse Electrio Co., 82, Victoria-street, Westminster, London, S. W.. 
ENGINE PACKING. 
Willoox(W. H.) and Ôo., 84-86, Southwark-street, London, 8B. . =e as = 
United Asbestos Company, Dock House, Billiter-street, London, E. C. 2 
EN 21NES. 
Allen (W. H. Son, and Oo., Bedford; & 19, Gt. George-street, London, S. W. 
Ваве RM & Oo., Ledsam-st. Works, Birmingham; & 9, Viotoria· at 
. . ea coos seri 
Brush Electrical Engineering Oo. , 49, Queen Victoria-street, London, К.С... 
Clarke, Chapman & Oo. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 
Clayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London 
Crossley Bros. , Openshaw, Manchester ; and 10, Rt. Bride-st, London, E.C... 
Davey, Paxman & Co., Colchester; and 78, Queen Viotoria-st., London, E.C. 
S773 Anderson and нн, 8, Wnitehall- place. London, B. W. Works: 
ont оооезвоозооо осо оз ооеоФттееоеоозоосоосагетововеоо о ооосов о LE EEEE EEE] 
Fowler J. ) and Oo., Leeds; ; and 6, Lombard-street, London, E. O.. 
Greenwood & Batley, Armley -rd., Leeds; & 16, St. George vat. London, 8.W 
Hindley, E. 8., 11. Queen V ctoria-st. Lonion, E.C. ; and Bourton, Dorset 
Mather and Platt, Salford Ironworks, Manchester / KP eade 
Ransomen, Sims, '& Jefferies, ipswich ; and 9, Gracechuroh-st., London, E.O. 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st., Е.С. .... 
Willans and Robinson, Thames Ditton, Surrey ......................... cise 
ENGRAVERS AND DIVIDERS, 
Naumann, P., 71, Pentonville-road, London, N. .d oes qud oe VP 


EXPANSION SHEETING AND RINGS. 
United Asbestos Company, Dock House, Silliter-street, London, B. ...... 
FIBRE. 
Delaware Hard Fibre Company, 15. Long-lane, London, 
Moseley (D,) and Sons, Ohapel Field Works, Ardwick, M 
Mosses and Mitchell,68-71 Ohiswell-stree 


FITTINGS FOR ELECTRIC LIGHT. 
Benham and Froud, 40-42, Chandos-street, Strand, London, W.C............ 
Crompton & Co., Mansion Honse-buildings, London, E.C., and Chelmsford 16, 
Corman and Smith Salford, Manchester; and London and Glasgow 
Edison and Swan United Electric Light Company, Ediswan Buil 
Queen-street, London, E. C., and Branches 
Evered and Co., 27-85, 99 7155 e. London, W. C.; and Birmingham TS 
General Electrle Co., 71 & 88, Queen Victoria- st. ; London, E.C., & Salford 
бте n & Phillips 14, ition et Uld Broad-st., London; & Charlton, Kont.1,32 
4481 Wharton and Р, Down, 824, Now Bond-st., London W. ооо „ % „% „6 „ „ „ „ 
Lundberg, A. P., Bradbury-street, Kingsland, London, N 
Macfarlane and % Si, oo bee adc Ce See ааа а ĩ case 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.C... ........ 


Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
Vietorla-at., London, Е.С. , and Liverpool... . eae 1. Queen 


W astern Electric Co., 89, Coleman-street London, E. с. S cece 


FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin House, Basinghall.avenue, London. E.C. 
Bonnella (H. D.) & Son, 58 Mortimer-strecs, Loudon, W. 
Cossor, бт, Farringdon-road, London, Е.С 
Hicks, J. J., 8, 9 and 10, Hatton-gardeu, London, Е.О . 
ЕО Es. 
Laurenoe. Scott and Co,,Gothic Works. Norwion —— 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C. ,& Salford 
GAS LIGHTERS (ELECTRIC . 
General Electric Co., 69,71 & 88, Queen Victoria-st.,London,E.C. ; & Salford 


GLOBES AND SHADES. 
Dorman and Smith, Manchester; and London and Glasgow .............. a 
E aud Gorham, vai v EMT London,8.W. ..................... 

ison an wan ectrio ht Company Ediswan-buildings, 
36-37, Queen-street, London, E.C.; Lig Branches 
Evered and Co., 27-85, Drury - lane. London, W. C., and Birm 
General Electric Co. ‚ 69, 71 & 83, Queen Vietoria-st., London, 


EO. c wiker c sats 
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street London, E. O.. 
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27 


Johnson and Phillips, 14,Union-ct,, Old Broad-st, London; & Charlton, Kent 127 


HYDROMETERS., 
Hicks, James J., 8,9 & 10, Hatton-garden, London, Е.О... ae n» a» os os sa en os cm 
INDIA RUBBER, — 
Harburg India Rubber " nter 188, London Wall, Wood-st , Е.С... 
Moseley (D.) and Sons, Chapel Field Works, Ardwiok ,Manchest Е 


tor E 


10 
17 


METET (Electricity). 


PAGE 
Berend (O.) and Co. 5 5 London: Е. б, aa um 


Qaeen-stroet, London, E. C., and Кар // АРИЕСТАРЕСТТра — 


Elliot Brothers, і 191, St. Martin's s-lane, London, W.C ............. .. — 7 
Evered and Co., 27-85, Drury-lane. London, W. C.; and Bir Ram 8 
Evershed & Vignoles, ‘Woodfield Works. Harrow. rd., London, ............ 10 
Genera! Electric Co., 69. 71 & 88, Queen Victoria at., „London. Е.С. ; & Salford 3; 
Hicks, James J., 8,9 & 10, Hatton-garden, London, E. С. nawevesese 88 


Johnson & Phillips. 14, Union-ot. , Old Brond-st., London; & Chariton, Kent 1, 27 
Muirhead a- d Co, 54, Old Broad - treet, F. C.; aud E mera End Kent. . 2) 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E.C. .... 


Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, Е.С. ....... " 
thin, J., 86, Red Lion-street, Clerkenwell, London, E. C 3 s oU MR „ 20 

Richard, Jules, P. Fl ³˙iꝛiÄ⁵sꝛGĩü ̈᷑ =- ðᷣ .. 10 

Sax (J ulius) and Co., Ridumount-street, Store- street, London, W.C.......... 24 


Siemens Bros. and Co.,19, Queen Anne'8-gate, London; and Woolwich, Kent 6 
Stanley, W. F., Great Turnstile, Holborn, London, Е.С. ............. 19 
Telegraph Manufacturing Co., pis di near F and Hs Queen 
Victoria-street, London, E.C. 1 
White, James, 16-20. Cam bridge-street, OMEN VVV e 


INSULATING MATERIAL. 


Ps ley & Co., Stanhope-street, Birningham............... ccce ee eee en 17 
ers Limited. 82 & 83, Queen-st., London, £.C.; and Hanley and Tipton — 
гант Hard Fibre Co., 16, Long-lane, Londoa, E. )))) evi arse oO 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Meuchester e.. 
М лаяла and Mitaball. AN. Tl. Chiawall-etraat, London. E. C 
Scholzig (Oscar), Dashwood House, London, E. Gee... 


INSULATORS. 


Bullers, Limited, 83 & 33, Queen-at., London, E. C.; and Hanley and Tipton. — 
Doulton and Co., Lambeth Pottery, London, S. ̃l. n.. sus 19 
Evered and Co., 27-85, Drury-lane, London. W. C.: and Birmingham s 
Ge-eral Electric Co., 69, 71 & 83, Queea Victoria-st,, London, E.C.; & Bal ford 93 
Benley's (W. T.) Tei. Works Co. 47, Martin's- lu. Cannon - at. „Loa. & N. Woviwich 1 
Johnson & Phillipe, 14, Union-ct., Old Broad-st., London: ; & Charlton. Kent 1, 27 
Siemens Bros. & Co., 12, Queen Anne’ s- gate, London; and Woolwich, Kent. 15 


Stiff (J.) and Sons, London Potteries, Lambeth, London, 8 S. WMW. 
Telegraph Manufacturing Co., Helsby, near Warrington; ; and 11, queen 
Victoria-street, London, Е.О. and Liverpool. 1 
LAMPS. 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.С. .... — 
Brush Electrical eering Co.. 49, Queen Victoria-street, London, E.C. .. 81 
Conse and Simon, 53, Queen Viotoria-atreet, London, E. OOO... 
Cossor, 67, F e London, d wm-ĩ—V= 8 10 
Crompton and Co., Mansion Rouse- buildings, London, E. C.; & Chelmsford 16, 22 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, SW, .. 
Dorman and Smith, Manchester; "and London and Glasgow ............... . 25 
Drake and Gorham, 66, Victoris-stree London, 8. .. 9 
Edison and Swan United Electrio ht Co., Ediswan-buildings, 86-87, 
Queen-street, E. C.; and Brancheee sss — 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, B.C. e ооо оо 5 
Electrical Company, 122 and 1i4, Charing Cross-road, London, W.C.. . — 
Gabriel and Angenault, 84, Victoria-street, London, 8. We oo T СНЕ КЕЧЕ 17 
General Electric Co., 69, 71& ii Queen Victoria-st., London, E.C: ; ;& Salford 23 
Goossen's (E.), Pope and Co., 28, Pall Mall, Liverpool sas 13 
тда " da pesto Lamp Co. —Sole Agents, Wilhelm and Co., "Wool 
Lon On, BU: ee..„8S. „ 6 э ® pus 
Heimes K H.) and Co., Newoastle-on-Tyne; & 17, Coleman-st., London, E. C. 4 
Hungarian Incandescent Lamp Co. —8ole Agent, Fernand Espir, 8, East India- 
avenue, London, BG же еза ова ә . — 
International Electric Co., 55, Redoross-street, London, Е.С. .............. -— 
Improved Electric Glow Lamp Co., 108, Queen Victoria-street, Е.С. .. 
Joi nson & Philltpa( Arc), 14, Union-^t, Ula Broad-et, London; & Chariton, Kent 1, 1 
Phaeton Electrical Co., London, Nijmegen and Brussels .. 
Siemens Bros. and Co., 19, Queen Anne’s-gate, London, 8. W.; and Wool wich E 
Scholzig (Oscar), Dashwood House, London, V — M — 
Still (W. M.) & Co.. 24, Charles- street, Hatton-garden, Londẽoen 17 
Sunbeam ra Co., Gateshead-on- Tyne: and 50, Fenchurch st., London. Е.С. — 
Weinert, K dmiralstrasse 18d, Berlin. —Sole Agents, Wilhelm ave Por M 
182, Wool Exchange, Coleman-street, London, E.C. ........... vee — 
Western Electric Co. (Aro), 79, Colemaa-stroet, London, E,C................ 16 
Zurich Incandescent Lamp Co., 47, Victoria-street, London, . . — 
LAMPHOLDERS. 
Kdison and Swan United Electric Light Company, Бана buildings: 86-87, 
Queen-street, London, E. O., and Brauchen — 
Electrical Company, 122 aud 124, Charing Cross-road, London, W. C 
General Electno Co., 69, 71 & 25, Queen Victoria-street, London ; H * Salford 23 
LAMP PILLARS : 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Lonion, E. C.; &Salforl 28 
Macfarlane and Co., ‘Glasgow JJ ͤ⁵⁵ůdęü: Ир TIS AN CM CQ ve . — 


LEAD MACHINERY. 


Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland . «осоо оов 


LIGHTNING CONDUCTORS. 


General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E.C.; & Salford 28 
Johnson & rhillips, 14, Union - ot. Vid Broud-st., Loudon; © Charitea, Ken 4, ¥7 
Muirhead and Oo., 54, Old Bro: d.strcet, K. O.; and Elmer' s End, K nt. 20 

Sax (Julius) and Co., Hidgmuunt-street, 'Btore-street, London, W. ЛНТУ 


LUBRICAN 


78. 
Reliance Lubricating Oil Co., 19 & 21, Water -In., Gt. Tower-st., London, Е.С. 81 
Willcox (W. Н.) and Co., 84-86, Southwark- street, London, S. M.... 2.» -e 


MANUFACTURING ELECTRICIANS. 


Allsop F. C., 97, Queen Victoria-street, London, Е.С......................... 8 
Dorman and Smith, Salford, Manchester ; and London and Glasgow........ 25 
Drake and Gorham, 66, Viotoria-street, London, С See o 9 
Easton, Anderson Goolden „3. Whitehall- l., London. S. W. Works: Erith, Kent 38 
Edison and Swan, United Electric Light ompany, Ediswan-buildiogs, 86-37, 
Queen-street, London, E. C., and Brauchen 
Elliott Brothers, 101, St. Martin’s-lane, Cuaring Cruss, London, W. CC.. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
Honley's(W. T. )TeL. Works Co. ,21, Martin’s-lane, London, and N. Woolwich. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 
Johnson & Phi ps, 14. Onion-ct, Old Broad-at., London; & Chariton, Kent., 
Laurence, Scott and Co., Gothic io Works, Norwich............ 
Lundberg, A. P., Bradbury-street, Kingsland, London,N. ............ sena 
Muirhead and Co., 54, Old Broad-street, E. C.; a.d E mer's End, Kent Я 
Nalder Brothers and Co.,. 16, Ked Lion- -street, Clerkenwell, Lonuon, K. C. 
Bax (Julius) and Co., Ridgmount-street, Btore-street, London, W.C.......... 
Siemens Bros. & Co., 13, Queen Anne’s-gate, London 8. W.; & Woolwich, Kent? 
Telegraph Manufacturing Company, Helsby, near Warrington ; and 11, Queen 
Victovia-street, London, E. C.; and Liverpool „ 
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hamberiain and Hookham, New Bartholomew-street, Birmingbem ........ 2 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 
Johnson and Phillips, M, Union-ot. Old пш И; London; & Chariton, Кеп1.1, 25 
Laurence, Scott and Oo., Gothic Works, Norwich. 

Westinghouse Electric Co. , 82, Victoria-street, "Westminster, London, ! S. W..e 80 
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Classified Index to Eleotrical Trades.— Continued. 


MICA. PAGB 
Sanders, Wake & Co., 28, Great 8t. Helen‘s, London, E. O. осовзвосвооооооое оо 
Wiamns (F.) and Sons, 10, Tower-hill, and 64 and 68, Minories, London, Е.О. 28 

MICROPHONES. , 

Consolidated Telephone Constrnction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W.C. : and Coventry, England.............. 

General Electric Co.,09,71 & 88,Queen Victoria-street,London,E.C.; & Salford 38 

InternationalElectric Vompany, 55, Red Cross-street, London, E.G e == 


Brush Electrical Engineering Co, 49, Queen Victoria-street London Е.С 81 
Pings; London. E. C.; & Chelmsford. шп 
Easton, Anderson & Goolden,8, Whitehall-pl., London. 8. W. Works: Erich. Kent 88 
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87, Queen-street, London, E.C., and Branches V — 


E 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 23 
Greenwood and Batley. Armley- road, Leeds; and 16, Gt. George-st., London — 


Holmes (J. H.) & Co., Newcastle-on-Tyne ; & 17. Coleman-st., don. Е.С. 4 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester — 
Johnson & Phillips, 14, Union. et., Old Broad - at., London; & Charlton, Kent 1,27 
Laurence, Scott and Co., Gothic Works, Norwich ote cee ees eee aw = 
Mather and Platt. Salford Ironworks, Manchester owes eqs Me = 
New Beeston Cycle Co., Coventry ........... "— EE O 


Newtoa Electrical Works, Taunton, England ......... VFFF 18 

Siemens Bros. & Co., 12. Queen Anne's-gate, London, 8. W. and Woolwich 8 
NON-CONDUCTING COMPOSITION. 

United Asbestos Co., Dock House, Billiter-street London, E. CC.. 3 


NON-MAGNETISABLE WATCHES. 


OIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.: & Salford 33 
Wells (A. C.) & Co., 93, Midland-ruad, 5t. Pancras, London; and Mauonester — 
PAINTS, &c. | 
Indestructible Paint Co., 27, Cannon-street, London, B.C. ma... = = 83 


PATENT AGENTS. 

Chapman (J. C.), 70, Chancery-lane, London, W.C. оеоово овоо оосо ов оооо оо ов 

Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W.C. ............ 30 
POROELAIN. 

Ballers Limited, 82 & 83, Queen-st., London, E. C.; and Hanley and Tipton — 
POROUS OELLS. 


Epstein Elec. Accumulator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London Emel Sees 


S. Ф зп „% „% „„ „% 6% „% „% „% „% „% %% %ð]yũ о оо „„ „6% „ „6% ов „%ũ „%% „%% „% со 2 

Stiff (J.) and Sens, London Potteries, Lambeth, London, S. W... 15 
PUMPS. 

Allen, Son and Co., Bedford; and 19, Great George-st,, London, S. W... 15 


Bellis (G. E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 
London, S. W..... ; 


Easton. Anderson & Goolde a.8,Whiteball-pi London, S. W. Works: Erith,Kent 88 
Jackson (P. R.) and Co., Ralford Rolling Mills, Manchester ................ — 
SAND BLAST APPARAT JS. 
hman'g Patent Sand Blast Co., Broadheath, near Manchester — 
SCREWS, TERMINALS, &c. 
Automatic Standard Screw Co., Halifa sas 
Edison and swan United Electric Light Company, Edlswan- buildings, 86-87, 
Queen-street, London, E. O., and Branchen.. 
Kaadt (J.) & Co., 12, Shaftesbury-avenuo, London, MMW, 14 
Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London, N.W. .... 20 
SCREW THREADS. 
Lehmann Bros., 95, Hampshire-street, Torriano-avenue, London,N.W....... 20 
SHUNT-BOXES. 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, B. C. . 20 
SOCKETS. 
Electrical Company, 123 and 124, Charinz Cross-road, Lon ion Ж.С. ........ 
General Electric Co., 69, 71 & 83,Queen Viotoria · st., London, E. C.; & Salfora 
Lundberg, A. Р., Bradbury-street, Kingsland, London. N. 265252 „%% ое %%% %%% „% „ç%“yἑ2 
STEEL WHEELS. 
Jackson (P. R.)and Co., Salford Rolling Mills, Manchester 
STEEL AND IRON FOUNDERS. 
Jackson (P. К.) and Co., Salford Rolling Mills, Manchaster 
STONEWARE AND POROELAIN. 
Doulton and Co., Lambeth, London, S.E. *-0.«099€.00€099*7067€980974a000*9$?0090002000250€079909 93 
Stiff (J.) and Sons, London Pottery, Lambeth, London, S.E. ............ 15 
STORAGE BATTERIES. (See ACCUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 


Duncan, Wallet and Co., 114, Fenchurch-street, London, E,C............. 88 

E Indestructible Paint Co., 27, Cannoa-street, London, E. C. ооооаовоаоотсооо оо 83 

Johnson & Phillips, 14, Union-ot., Old Broad-at.. London: & Chariton, Kentl.27 

Muichead & Co., 51, Old Broad-streat, Е.С. ; and Elmer's End, Kent ....... 29 
SURFACE CONDENSERS. 


еш G. LI Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, à 
n a „% „ „ 06 „% „ 66 „ „6% „% „% „% „%% „„ % „% %%/%%«l& n „„ „ „„ „ „% „„ „6% „ „% „b з оова ооо оо ә „ „% * % * & e * e: 
Easton, Andersoné Goolden,3, Whitehall-pl..London,S.W. Works: Erith,Kent 38 
SWITCHES AND SWITCHBOARDS. 

Berend (O.) and Co., Dunedin House, Basinghall-avenue 
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London, E.O... — 


Crompton and Co., Mansion House-buildings, E.C.; and Chelmsford .. 10,2 
rman and Smith, Salford, Manchester; and London and Glasgow..... . 95 
Drake and Gorham, 66, Victoria-street, London, S. ................ o А 


5 
4 
General Electric Со.,62, 71 & W, Queen 55 & Salford 
4 


ind 14. Salford Holl Milis, 1 Manchester мив „ = 
рв, on- * 
Laurence, Scott and Co., Gothio Works, Norwich ... 
Lund „ А. P., Bradbury-st. Kingsland, London, N.. 5 кае мә. == 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E. C. . 18 
не се Bros, & Co., 12, Queeu Anne’s-gate, London, 8. W.; & Woolwich, 6 
APE. 
Connolly Bros. Blackley, Manchester. London Agent: C. F. Quicke, 72 
аав Ld pags J ee ee eescecesean eon 
ectric Co., 09, 71 „Qusen Victorla - st., London, a 
Victoria Rabber Company, Барш FCC 


260. „„ „eee 52028 оз та оо OO оо ео 9.0 64 


TELEPHONES, | PAGE 
Consolidated Telephone Construction and Manufacturing Co., 188-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, Eugland ............ 80 


General Electric Co., 69,71 & 88, Queen Victoria-st.,London,E.C.;& Salford 28 
Telegraph Manufacturing Co. sr near Warrington, and 11, Queen 
Victoria-street, London E. G. and {verpool e 
Western Electric Co., 79, Goleman- street London, Е.О. ......... „ 16 
TELEPHONE APPARATUS. 
Consolidated Telephone Construction and Manufaoturing Co., 186-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, England 
TELEGRAPH ENGINEERS. 5 
Elliott Brothers, 101, 86. Martin’s-lane, Charing Cross, London, W.C..... 7 
Henley’s (W.T.)Teleg. Works Co., 27, Martin’s-lane, London, & N.Woolwich 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London: & Charlton, Kent 1,27 
Muirhead & Co., 54, Old Broad-street, E. C.: and Elmer's End, Kent. 20 
Sax (Julius) and Co., Ridgmount- street, Store - steet, London, W. C. 
Siemens Bros. & Co., 12, Queen Anne’s Gate, Lo don, S. W.; & Woolwich 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Gueen 
Victoria-street London, E. O.; and Liverpooo lass ꝝ(. Д 
THERMOMETERS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, Е.С. .................. 10 


TOOLS. | 
Kücke (W. and Co., Elberfeld, Germany—Sole Agents: Wilhelm and 
Co., 132, Wool Exchange, London, y E O вее mee ne сән оошо CE „% „%. 17 


TRANSFORMERS. 
Brush Electrical Engineering Co. 49, 


ueen Victoria-street, London, E. G. 81 
Crompton & Co., Mansion House-buildings, London, E. C.; & Cheimsford. 10,23 
Easton, Anderson & Goolden, 3, Whitehall -p „London, S. W. Works: Frith, Kent 
Electric Construction Co., Wolverhampton, and Dashwood House, Old 
Broad st., London, E. C ..Q „„ 5 
General Electric Co., 69, 71, & 88, Queen Victoria-st., London, E. C.; & Salford 2 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1, 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester .... СЭ 
Laurence, Scott and Co,, Gothic Works, Norwich — 
Siemens Bros & Co., 12. Queen's Anne's-gate, London, 8. W.; & Woolwich 6 
Westinghouse Electric Co., 32, Victoria- street, Westmioster, London, 8. W.... 80 


TRANSMITTERS. 
Consolidated Telephone Construction and Manufacturing Co., 186-198, 
Shaftesbury-avenue, London, W.C.; and Coventry, England 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st , London, E. CCC... 5 
General Electric Co., 69-71, Queen Victoria-st., London E.C.;and Salford 23 
TRAVELLING CRANES. 
Easton, Anderson & Goolden,8,Whitehall-pl.,London,3.W. Works: Erith,Kent 88 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E.C..................... dale A cul eau E Pd SEE uad OM 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; & Salford 23 
TURBINE .MAKERS. 
Easton, AudersonkGoolden, 3. Whitehall-pl., London, S. W. Works: Erith,Kent 88 
Gilbert Gilkes and Co., Kendal eee ee ee * зоооооооооео оа оооеооо оо оосо - в ve — 
Giiotber (W.) & Sona, Central Works, Oldham ......................5-+.... T 
Howe, S., 64, Mark-lane, Londoa, E. C. оооооооо о0о оо возовзооо ee eee 4 


TURNERS (ivory and Hard Wood). 
Bonnella and Son, 68, Mortimer-st., W.; and 42-43, Kirby-st.,London,E.C. 81 


UNDERGROUND MAINS. 
Callender's Cable and Constraction Co., 90, Cannon-street, London; Erith 
Marshes, Kent ................ ——— 8 19 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton, Kent1,27 


VACUUM TUBES. 


Bonnella (Н. D.) and Son, 58, Mortimer-street, London, W......... cox . 81 
Edison & Swan United Electric Light Company, Ediswan Buildings, 35 & 

87, Queen-street, London. E. C., and Branches FC — 
Hicks J. J., 8, 9 and 10, Hatton-garden. London. E. ()... Буе 10 
Wilhelm & Co., 182, Wool Exchange, Coleman-street, London, E. CCC. 17 

VENTILATING. . 
Belliss (G. к & Co, Ledsam-stcect Works, Birmingham; and 9, Victoria- 

street, London, S. KMTTTMMTH Kü „„ оне ее ое то нене еоае не 8 
Blackman Ventilating Company, 63, Fore-street, London, К.С.............. — 
Matthews & Yates, Swinton, Manchester P 5 3 17 

VOLTMETERS, КЕ 
Crompton & Co., Mansion House-buildings, London, E.C.; & Chelmsford 13, 2 
Drake and Gorham, 66, Viotoria- street, London, S.W. .................... 9 
Edison & Swan United Electric Light Сотр«оу, Ediswan Buiidiugs, 38 & 

87, Queen-street, London, E. C., and Branches — 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 

Broad-st., London, E. oO... . susce D 
Elliott Brothers, 101, St. Martin’s-lane, London, W. CC.. .... жеен». T 
Evershed and Vignoles, Woodfield Works, Harrow-rd., London, W. ........ — 


General Electric Co., 69, 71 & 89, Queen Victoria-st., London, E.C.: & Salford 3: 
Johuson & Phillips, 14, Union-ot., Old Broad-st.. London; & Charlton, Kentl, $7 
Muirhead & Co., 54, Old Broad-street, E. C.; and Elmer's End, Kent....... y Z) 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. .... 18 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E. O. . 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, E.C. 
Richard, Jules, Paris ............ ecce eere rore . e . . 80 
Salmony (H. M.) and Co., 61, Charing Cross-road, London ,W.C. .......... — 
Siemens Bros. & Co., 12, Queen's Anne’s-gate, London, 8.W.; & Woolwich 6 
White, James 16-20, Cambridge-street 9 


VULCANITE. 
Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, E.C, 17 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manoheste — 


WIRE (Covered and Uncovered). : 
Connolly Brothers Plackioy, Manchester—Agent: C. F. Quicke, 72, Fins- . 
bury-pavement. London, E. C.. JjCͤ ĩðxLd ese ed Pis — 
Edison & Swan United Electric Light Company, Ediswan Buildings, t6 & 
87, Queen-street, London, E.C.,and Branches ........... 3 — 
. Guilleaume—Sole Agents, W. F. Dennis and Co, 33, Billiter-st., И 
Lon on TTENMETLIELI 3 *000602»900009002286009020€000020009600 0590900«00200200409 *98280000609090«809«292060209200000 
Fowler: Waring Caoles Co., 32, Victoria-st., London. S. W.; & N. Woolwich 16 
General Electric Co., 69, 71 & 33, Queen Victoria-st., London, E. C.; & Salford 23 
Glover (W. T.) and Co., Salford, Manchester; and ы; Viotoria- st.. London 8 


laBgO W .oiransaskseseesecuosseyen 


E... 2 


Henley's (W. I.) Тор: Works Со. 27, Martin’s-lane, London,&N.Woolwich 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,27 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, Е.С, .. 38 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.C. ........... . — 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; and Woolwich 6 
Smith (F.) and Co., сос E ee QUE wee ae walks iu à о...» 8 
Telegraph Manufacturing Co., y, near Warrington; an » Queen 
Vietoria-street, London, E.C.; and Liverpool...... Н FCC 


Western Electric Go., 79, Coieman- street, London, H. . 15 
WIRE-OOVERING MACHINES. 


Johnson Phillipe, 14, Union-ot. Old Broad-st.,London; & Charlton, Kent 1,27 


25 | WIRING. 


Mavor and Coulson, 47, King-street, Bridgeton, Glasgow TIT PITT TY "= 
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CONSOLIDATED TELEPHONE CONSTRUCTION 


» MANUFACTURING COMPANY, Ltd. 


San! (Incorporated 1881.) 
2 5 ; TM 


Nos. 180-188, Shaftesbury Avenue, 


LONDON, Х.С. 
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HIGHEST GLASS ONLY. 


Liberal Discounts to the Trade. 


WesTINGHOUSE FLECTRIC Company, Ib. 


32, Victoria Street, Westminster, LON DON, S. W. 


*999999999999999999999 


CONTRACTORS FOR 


ALL KINDS or ELECTRICAL ENGINEERING UNDERTAKINGS, 
CENTRAL STATION ELECTRIC LIGHTING, 
ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 
THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL TRAN SMISSION 


ny унісн POWER, INCANDESCENT хь ARC LIGHTING may ве 
MOST EFFICIENTLY SUPPLIED raso тик SAME CIRCUITS. 


me weuxxovy SHALLENBERGER METER bon альо cunnents, 


As approved by the BOARD OF TRADE. 


-——- 


 WURTS LIGHTN ING ARRESTERS LS for C Continuous and Alternating Currents. 


HIGHEST EFFICIENCY. TR ANSFORMERS. LOWEST PRICES, 


99999909009900990 


For full Particulars, Prices and Pamphlets, apply to the Offices of the Company, as above. 


ELECTRICAL PATENTS. 


3 — ̃ . — ͤ — ааа aE EE .. I —— === 
"ü late Mr. J. d. LORRAIN, M. Inst. E. E., M. Inst. M. E., Fellow of the Chartered 
ules RICHARD FRERES — — 
NORPOLE HOUSE, NORFOLK STREET, STRAND, LONDON, W.C. 
— — “ PATENTEES HANDBOOK,” post free on a ео, ves Full Inf 
PARIS to Inventors and upon all the chlef p points of the Paten E : Visio 


О Giecfric ba Instruments. to Inventors and apon Ali he НИ РОННИ (Teicarama:" Lorrain London?) _ 
Sy AMMETERS, m, ^ HOW TO DISINFECT.” 
my | VOLTMETERS, 2309 «NEW ~o VALUABLE BOOK, 


— | ' 

Na 

— i || jA | WATTMETERS Prepared at groat expense, and giving simple directions 
EN || (SELF-RECORDING 

M and INDICATING.) 


*HOW TO DISINFECT 


M in cases of the various Infectious Diseases, as also in every-day 
ШШ of life, will be sent Free on Application. 


ҮЙҮҮ Self-Recording and 
other Instruments for | ; | SAMTASCO 058 THE SANITAS CO., Ld., 
all Scientific and У d^ BETHNAL GREEN, LONDON, 


x жеек "1 DISINFROTANT MANUFACTURERS, AND SOLE MANUFACTURERS 
OF THE FAMOUS 


s SANITAS” | 
DISINFECTANTS and APPLIANCES. 


Industrial Purposes. 


un | JOSEPH LEVI & CO., enten 
‘өт, Hatton Garden, LONDON. E.C. 
Telegraphio Address: “Leviathan London." Formerly 40, Furnival St., Holborn. 
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double-acting engine is to be seen working amicably in parallel 
with its single-acting competitor, and’in some cases. it reigns 
alone. And now Mr. Raworrn’s judicious compromise, the 
„Universal engine, may be expected to make a bold bid 
for favour. English electrical engineers have many reasons 
to be proud of English central stations. Our Electricity 
Works may fearlessly challenge comparison with those of any 
other country for thoroughness, originality, economy, and 
suitability to the end in view. But in no one particular do 
they so completely outdistance American and Continental 
plants as in the use of reliable, economical, compact, smooth- 
running, high-speed steam engines. From the financial 
point of view also the electric light business in this country is 
eminently satifactory. Substantial dividends are now being 
paid by the majority of our statutory undertakings ; and, what 
is even more important, these dividends are well and truly 
earnt. It is to be wished that the same could be said of the 
manufacturing branch of the industry. Price-cutting is said 
to be the root of all commercial evil, but we suspect that an 
impartial investigator would attach more importance to the 
over- capitalisation of many of our leading electrical firms. 

In electric traction, progress, if additional track-mileage is 
to be the sole criterion, has been slow, although in May the 
interesting Dublin-Dalkey line came into operation, followed 
in June by the small line at Hartlepool, in July by.the far 
more ambitious Douglas-Southern tramway, in November by 
Mr. Volk's bold undertaking, the Brighton and Rottingdean 
Seashore Electric Railway; and a week or ten days ago by 
the opening of the underground southern extension of the 
Liverpool Overhead Railway. But although the actual in- 
crease of electrically-equipped track has not been large, the 
progress of electric traction during 1896 has been distinctly 
encouraging. The ice has been broken at last. The capitalist 
and the Town Councillor have been roused. Money is forth- 
coming freely for rapid-transit ventures of an electrical nature. 
Both Leeds and Birmingham are now definitely committed to 
big schemes, and Belfast and Glasgow promise to soon follow 


these English cities along the same path. Meanwhile electric 


iramways are in progress at Plymouth, Stapleton near 


Bristol, and elsewhere ; and as for the lines projected, and. 


seriously projected too, their name is Legion. The past year 
will also be memorable in the annals of electric railway 
traction for the commencement of the Central London Railway. 
Electricity, in the shape of the Londoh Electrical Cab Company, 
has also made a bid for popular favour as a motive power for 
road traction. But that is another story. There is plenty of 
electric tramway work ahead; and if English manufacturers 
allow others to secure the best contracts, they will only have 
themselves to blame. Not a single American pole, not а 
pound of American plant, should be their motto. | 
The peace and quiet of a telephoneexchange are not in more 
striking contrast with the noise and bustle of the street below 
than the apparent stagnation which reigns in telephone circles 
with the well-advertised innovations so characteristic of electric 
light and electric traction men. We do not assert that there 
is no such thing as telephonic progress; indeed the recent 
Papers of Mr. Dane SNCLAIR and Mr. J. Gavey prove the con- 
trary ; we merely wish to call attention to the markedly diffe- 
rent mode of progression adopted by the light and by the 
heavy electrical engineer. In February the Postmaster- 
GENERAR definitely announced in the House of Commons that 
the Post Office did not propose to take over the entire telephone 
system of the country, at any rate until 1912. England is, 
therefore, destined to remain in the grasp of two gigantic 
monopolistic concerns until well into the XXth century. 
Seeing, however, that the telegraph branch of the Post Office 


trust not with his purblindness. 


appears to have breathed some of its own admirable public 
spirit and thoroughness into the body of the National Tele- 
phone Company, and seeing that there is apparently some- 
thing in the nature of a friendly rivalry between these two 
telephonic colossi as to which of them shall best serve the 
publie, we do not anticipate that England will have anything 
in the nature of a substantial grievance. On the contrary, 
a sort of telephonic Utopia is obviously imminent. In April 
the Post Office began to take over the trunk wires of the United 
Kingdom, and to-day they are practically entirely in its hands. 
The National Telephone Company having completed the 
great work of double-wiring the London circuits has turned 
its attention to a similar improvement of its provincial 
Systems. Manchester already enjoys metallic underground 
circuits; and Liverpool, Leeds, Bradford, and the other big 
towns of the Industrial North will do so in good time. On 
all twin-wire circuits Deckert transmitters have been sub- 
stituted for the time-honoured Blake instruments, which are 
still retained for good and sufficient reasons on single-wire 
lines. The subscribers to the London system now number 
over 14,000; and the total for the United Kingdom is 91,940, 
or 14 per cent. more than this time last year. 

The record of the telegraphie world during 1896 has been, 
as usual a good one; from every point of view, that is to say, 
except that of the newsmonger. What little there is to 
chronicle relates solely to submarine telegraphy. In February 
Messrs. Sremens Bros. AND Co. completed the laying of that 
unique subaqueous telegraphic network belonging to the 
Amazon Telegraph Company, and in the autumn a cable con- 
necting Borkum with Vigo, belonging to Germany, and another 
connecting New York with Haiti, and belonging to France, 
were respectively manufactured and laid by the Telegraph Con- 
struction and Maintenance Company and by the Société Indus- 
trielle des Téléphones. In June an International Telegraph 
Conference was held at Budapest, of which the most important 
outcome, so far as the general public is concerned, was the 
restriction of the operations of the Berne Bureau to the bare 
compilation of an official list of words open to code-compilers. 
In June, also, the Pacific Cable Conference held its first 
sitting, and after a lengthy adjournment has recently held 
several further meetings. What the immediate upshot of 
these confabulations will be no one can tell. Suffice it to 
remark that the laying of a trans-Pacific cable would be a 
memorable feat, appealing strongly to the Imperial spirit of 
the British people ; and that in the present Colonial Secretary . 
we have an energetic ambitious statesman, anxious to dis- 
tinguish himself, and pledged to develop the “© estates ” of the 
Empire by every possible means. The denizens of the 
telegraphic world, however, are not unlike those of the 
telephonic ; they evidently belong to the family Talpidæ, and, 
like the mole, prefer to work quietly underground, though we 
On the other hand, outside 
the immediate circle of the true talpa telvyraphica there is a 
considerable stir, and much is heard about telegraphy without 
wires and telephony across the ocean. 

In the high regions of pure science many events of electrical 
interest have occurred during the past twelve months. The 
year opened with the announcement of Prof. RövroEN's dis- 
covery of X-rays. It is difficult to say whether this form of 
radiation is more interesting from the utilitarian standpoint 
or from that of pure research. Some insignificant individuals, 
of a flippant and waggish turn of mind, deny the right of editors 
of electrical journals to fill their columns with X-ray myths, 
upon the ground that there is nothing electrical about the phe- 
nomenon except the induction coil, which excites the Crookes 
tube within which the mysterious unknown is generated. The 
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exact nature of Rontgen rays is not, it is true, completely 
ascertained, although the trend of experimental and mathe. 
matical evidence is decidedly in the direction of the ultra 
ultra-violet wave theory. Should this hypothesis be indubitably 
proved, we shall have ample justification for having devoted 
so much space to Röntgeniana; unless, indeed, the right of 
electrical journals to deal in Hertzian waves is also denied. 
For our own part we feel at perfect liberty to publish all 
information of interest relating to electromagnetic radiation 
generally. In connection with Prof. RówrcEN's great dis- 
covery it is pleasant to observe that the Royal Society, 
in conferring the Rumford Medal upon Prof. Lenarp also, 
gave a public and a graceful token of the high appreciation 
in which English physicists hold his splendid investigations 
on cathode rays. Still more pleasant is it to record, as we 
did last week, M. Cornu’s generous encomiums of Prof. 
Crookes’ magnificent researches, which form the foundation 
of all these latter-day discoveries. Later in the year Profs. 
I'Leminc and Dewar began to give the world the results of 
their low-temperature researches. In September they were 
able to state that bismuth cooled down to - 186 C., and, placed 
in a magnetic field of 22,000 C.G.S. units, has its electrical 
resistance increased 150 times compared with what it is at 
19°C., and when outside a magnetic field. Within the last 
month these investigators have also determined the values of 
the magnetic permeability and of the dielectric constant of liquid 
oxygen. At the Physical Society two interesting Papers were 
read by Mr. J. Frirn ор “ The Effect of Wave Form on the 
Alternate-Current Arc,” and on “ The True Resistance of the 
Electric Arc,” the latter giving rise to a somewhat meta- 
physical discussion in our columns as to the possibility of the 
existence of negative resistance. At the Institution of 
Electrical Engineers Messrs. Barr, Berton, and Tavron read 
a valuable Paper dealing with the effect of wave-form on the 
iron losses of transformers. July was memorable for the 
grant of a Civil List pension to Mr. Orivk& Heavisive, 
and for an International Conference to consider the ques- 
tion of an international catalogue of scientific literature, 
The general idea was cordially approved of. English 
was the language chosen, and upon the Royal Society 
has been placed the onerous but honourable task of settling 
details. In August there was a pseudo-international Electrical 
Congress at Geneva. In June Lord Kxrrviw's professorial 
jubilee was celebrated in a manner worthy of the great occasion ; 
delegates from all the civilised nations of the earth assembled 
in Glasgow to do honour to the great English natural philoso- 
pher. The scientific events of the year were appropriately 
concluded by the opening by the Prince of Wares of the 
Davy-Faraday Research Laboratory, munificently founded and 
endowed by Mr. Lupwie Мохр. 

Patent Litigation, once so rife in the electrical industry, was 
entirely unknown in 1896; indeed, if patent lawyers and 
Chancery barristers depended for their livelihood solely upon 
electrical litigation there would have been serious calls upon 
legal benevolent funds during the past twelvemonth. Petitions 
for the prolongation of three important patents of electrical 
interest, namely, the Dolbear air-dielectric cable patent, the 
Hopkinson three-wire patent, and the Willans air-buffer patent, 
No. 4,901, of 1882, were one and all summarily rejected. 

Coming to electrical societies, we might sum up the situa- 
tion by saying that the Institution of Electrical Engineers 
still exists, notwithstanding recent storm and stress, the 
Northern Society of Electrical Engineers still prospers, and 
the Municipal Electrical Association has been born, and to all 
appearances proposes to its young self a vigorous and useful 
career. Now that the constitution of the Institution has been 


radically reformed its future rests mainly in the hands of its 
members. It behoves them to see that the premier electrical 
society of the world leads the way in matters other than age. 

During the past year the electrical engineering world has lost 
Mr. J. A. Kinepon, of inductor-alternator fame, and Mr. J. H. 
GREATHEAD, well known in connection with our London tunnel 
electric railways. Electrical science is the poorer by the 
loss of Prof. Stoterow, Sir WILLIAM Grove, M. FizEAU and 
Prof. Du Bors Reymonp. Submarine telegraphy has been 
deprived ot Sir Joun PENDER and Sir GEORGE Ricnanps. 

It will be seen, from this brief record even, that genuine 
progress has been made both in electrical science and in 
electrical engineering during the year now closed. Long 
before one field shows signs of exhaustion another is opened 
up. As tho electrician approaches the apparent limits of his 
empire they recede before him. So long as man goeth 
forth unto his work" so long may this inspiriting expansion 
continue. 


OBITUARY. 


— — ——À 
EMIL DU BOIS REYMOND. 


More than half a century ago there was, in the laboratory 
of Johannes Miiller, at Berlin, a group of men studying 
together, each of whom was destined to become pre-eminent 
in his own department of physiology. Seldom have four 
fellow-students attained such world-wide renown. Brücke, 
Ludwig, and Helmholtz are dead; and the last survivor, Emil 
du Bois Reymond, passed away on the morning of Saturday, 
December 26th, after an illness of about a year. 

Physiology is essentially a science of the present century. 
Dealing as it does with processes of chemical change and 
electrical action, and problems involving almost every branch 
of physics, physiology became possible in proportion as these 
sciences advanced ; and it was by utilising the latest discoveries 
and inventions that the four friends attained such noteworthy 
success. Du Bois Reymond devoted himself especially to the 
electrical phenomena of living tissues. He it was who first 
placed our knowledge of electrical fishes on a sound physio- 
logical basis, and some of his earliest writings deal with this 
subject. His great work Untersuchungen über thierische 
Elektricitüt," published in 1849 and 1860, contains the account 
of his researches on the wider problem of the electrical phe- 
nomena of muscle and nerve; but to appreciate the extent of 
his labours it is necessary to turn to the Archiv fiir 
Physiologie," which he edited for a quarter of a century, and 
of which every volume bears the impress of his work. 

Galvani had shown that the electric current causes muscle 
to contract, and, from a series of experiments, was led to 
assert, in opposition to Volta’s contention, that currents are 
produced by animal tissues. Using a delicate galvanometer, 
Du Bois Reymond proved the correctness of Galvani’s view, 


and studied the distribution of the E.M.F. in muscle under 


different conditions. To his experiments we owe the familiar 
diagram which appears in most text-books of physics. His 
adoption of Poggendorf's plan of balancing the E.M.F. against 
& known difference of potential, was characteristic of the man, 
at a time when electrical measurements were for the most part 
comparative. The apparatus he employed is even now esteemed 
as one of the most convenient forms of ** compensator,” 
Matteuci was working independently on the same subject, and 
had stated in 1838 that the so-called ‘resting current of 
muscle disappears during contraction. Du Bois Reymond, by 
stimulating the nerve with a series of weak-induction currents, 
found that the deflection of the galvanometer due to the 
* resting current" of the muscle diminishes, to resume its 
strength when the excitation ceases. But he made the follow- 
ing remarkable discovery. If, while the muscle is in a state 


of contraction, the nerve of a second nerve-muscle preparation 


is laid across it, the second muscle contracts strongly, and 
remains contracted as long as the exeitation is applied to the 
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first. This he regarded as a proof that some powerful electric 
action was proceeding in the first muscle during the very 
time when its activity, as shown by the galvanometer, was at 
its minimum. How he succeeded in proving this is told in his 
Papers; and his ‘‘sledge-coil " for regulating the induction cur- 
rents, his key, and his ** rheotome," remain as evidences of the 
ingenuity he brought to bear upon a problem the importance 
of which he first perceived. It is now known, and has been 
demonstrated by photographs taken with the capillary electro- 
meter, that each stimulus to the nerve produces in the muscle 
two currents in opposite directions, each lasting about ;l,th 
of a second, and, therefore, neutralising each other in the 
galvanometer, 

Du Bois Reymond succeeded, where others had failed, in prov- 
ing the existence of similar currents in nerve; and he studied 
the chemical changes which take place during the activity of 
muscle. To his investigation of the effect produced by the 
passage of a continuous cürrent through the tissues of the 
body we owe the non-polarisable electrodes indispensable to 
the physiologist. It would be impossible, if the battery or 
galvanometer wires touched the preparation, which is essen- 
tially an electrolytic conductor, to discriminate between the 
polarisation of the electrodes and the electrical phenomena of 
the tissue. His paste of kaolin and salt solution, connecting 
the surface of the muscle with a solution of zinc sulphate, 
and through it with a zinc rod furnished with a binding 
screw, completely obviates the difficulty. | 

He possessed not only the power of devising experiments, 
but the philosophic instinct by which their significance is 
grasped. He built up a physical theory of these electro- 
motive changes, which, although like most theories, it now 
has many rivals, has, without doubt, been of immense assist- 
ance to investigators. As early as 1843 he, in common with 
Helmholtz and Ludwig, went upon the lines that the physio- 
logical phenomena to be investigated are the physical and 
chemical changes of the organism; and that to say of the 
action of an organ that it is due to vital power is no explana- 
tion, but a simple confession of our inability to trace the 
mechanism of the process farther back. The discourses on 
these subjects were warmly appreciated in Berlin; and one of 
his latest utterances was his address in 1894, at the Leibnitz 
celebration before the Academy, on ‘‘ Neo-Vitalismus,” in 
which he combats the more recent developments of a school 
of thought to which he had always been opposed. 

By his father Prof. Du Bois Reymond was of Swiss origin, 
by his mother of Huguenot descent. Born at Berlin in 1818, 
he was educated partly at the French College of his native 
town, partly at the College of Neuchâtel. 

In 1887 he entered upon the study of natural science at 
the Berlin University, and pursued it at Bonn during the 
summer session of 1888, but returning to Berlin exchanged 
it for medical studies in the autumn of 1839. In 1848 he 
graduated Doctor of Medicine, and in 1846 was admitted as 
Privat-docent in the medical faculty of the University. In 
1845 he became one of the founders of the Berlin Physical 
Society. In 1851 he was elected a member of the Berlin 
Academy of Sciences. Baron Humboldt gave notice to the 
Académie des Sciences of Du Bois-Reymond’s experiment on 
the negative variation of the muscular current on the living 
human being; but Becquerel and Despretz having denied the 
act, Du Bois Reymond went to Paris in 1850 with his galvan- 
ometer, of then unsurpassed sensitiveness ; and a report by 
Pouillet settled the matter in his favour. In 1851 Dr. Bence 
Jones, of London, went over to Berlin to see Du Bois Rey- 
mond’s experiments, and invited him to come to London to 
show them at the Royal Institution, where Faraday took great 
interest in them ; and in 1855 Du Bois Reymond was invited 
to come over a second time to lecture at the Institution. 
Eleven years later, in 1866, he came over a third time, 
lectured at the Institution, and gave a Friday evening lecture, 
„On the Time Required for the Transmission of Volition 
and Sensation through the Nerves,” when he demonstrated 
with his spring myographion Helmholtz’s fundamental expe- 
riment. In 1858 Johannes Müller died, and although Du 
Bois Reymond up to that time had not had the opportunity 
of distinguishing himself as a university lecturer, he. was 


appointed his successor in the chair of Physiology in the 
Berlin University. A magnificent laboratory was erected 
in Berlin under his superintendence, and there he taught, 
until the end, the science to which he had devoted his life. 


REVIEWS. 


TRUE 
Whitakers Almanack. 1897. 

This publication is, as of yore, replete with all manner of 
useful and reliable information. Anyone wishing to be 
informed as to the respective salaries of the Archbishop of 
Canterbury, the Commander-in-Chief, and the assistant 
examiners to the University of London, or anyone anxious 
about his chance of life, the exact total of the National Debt, 
or the speed of our latest torpedo-boat destroyers, should con- 
sult- Whitaker and be thankful. Should, however, a person 
of an inquiring turn of mind open the volume at p. 628, he 
will find there a somewhat remarkable Scientific and Engi- 
neering Summary for 1896." He will hear for the first time 
that it was known before Róntgen's discovery that invisible 
electrical oscillations produced in the ether by electric sparks 
were able to take photographs . . . . and under the curious 
heading of Reflecting Telegrams” he will find the following 
reflection: Hitherto we have had no means of directing 
these electrical waves through the ether; but now Signor 
Marconi has found a way of reflecting them from one parabolic 
mirror to another after the manner of light.” We somehow 
thought the scientific renown of Hertz was based upon this 
very discovery ; but we may be mistaken, it was all so long ago. 
A scientific summary may not be worth doing at all, but if 
done, it were better well done. 


Hazell’s Annual for 1897. 

. The chief charm of this book of reference is the alphabetical 
arrangement of its contents. The articles are well up to date, 
and, so far as we have tested them, they appear to have been 
compiled by experts. The items of information given under 
“« Electricity ” are accurate, and tolerably well proportioned 
to their relative importance; and two and a-half columns are 
devoted to Pacific Cable Projects.“ Hazell's for 1897” 
may be recommended as a useful, well-arranged and reliable 
source of miscellaneous information. 


SUMMARY OF ELECTRICAL EVENTS FOR 1896. 


JANUARY. 

Ayr Municipal Central Station opened (8th). 

Prof. Róntgen, of Würzburg, discovers tbat certain rays from a 
Crookes tube are capable of penetrating wood and similar 
organic substances, and of acting on photographic paper. 

A series of Cantor Lectures on the Alternate-Current Transformer 
delivered at the Society of Arts by Dr. J. A. Fleming. 

Publication of a quarterly journal devoted to ‘‘ Terrestrial Mag- 
netism.” 

Dividends declared : Newcastle-upon-Tyne Electric Supply Com- 
pany, 44 per cent. ; St. James and Pall Mall Electric Lighting 
Company, 7] per cent. ; Westminster Electric Supply Cor- 
poration, 7 per cent. ; Yorkshire House-to-House Electricity 
Company, 5 per cent. ; Anglo-American Telegraph Company. 
£2. 9s. per cent.; Cambridge Electric Supply Company, 34 
per cent. ; Liverpool Overhead Railway, 34 per cent. 


FEBRUARY. 


Publication of the Board of Trade revised Electric Lighting 
Rules (7th). 

Completion of the Amazon telegraph cable network. 

Formation of the United Kingdom Telephone Defence Association. 

London County Council again refuse to sanction the overhead 
trolley system on the Uxbridge-road (18th). 

The muni^ipalisation of the Manchester telephone business rejected 
by a large majority at a Town's meeting (18th). 

A Paper on ''Superheating" read before the Institution of 
Mechanical Engineers by Mr. W. H. Patchell. 

The Dublin Corporation approve, by 21 to 17 votes, of the principle 
of the overhead trolley (17th). 
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Statement made in the House of Commons to the effect that the | 
Government did not intend to take over the telephone system 
of the country until the expiry of National Telephone Com- 

4 pany's licence (24th). | i 

Dividends declared: Newcastle and District Electric Lighting 
Company, 64 per cent. ; Kensington and Knightsbridge Elec- 
tric Lighting Company, 6 per cent. ; India-Rubber, Gutta- 
Percha and Telegraph Works Company, 10 per cent. ; City of 
London Electric Lighting Company, 5 per cent. ; Notting 
Hill Electric Lighting Company, 2 per cent. ; Charing Cross 
and Strand Electricity Supply Corporation, 5 per cent. ; Tele- 
graph Construction and Maintenance Company, 15 per cent. ; 
Chelsea Electricity Supply Company, 5 per cent. ; Isle of Man 
Tramways and Electric Power Company, 71 per cent. ; Liver- 
pool Electric Supply Company, 6 per cent.; Scarborough 
Electric Supply Company, 23 per cent. ; Hove Electric Lighting 
Company, 4 per cent. 


| Marca. 

Opening of the Islington Municipal Central Station (3rd). 

Raworth high-speed enclosed engine brought out. p 
Southampton Town Council decide to purchase the electric lightiùg 
business of the loçal company (18th). | 
Petition for the prolongation of the Dolbear patent, No. 1,368 of 
1882, for hollow-core air-dielectric cables rejected by the 

Judicial Committee of the Privy Council (18th). 

Westinghouse and General Electric Companies pool patents. 

A carbon-consuming cell brought out by Dr. Alfred Coehn, of Berlin. 

Paper on Тһе Regulation of Pressure and the Reduction of Light 
Load Losses in Altern&ating-Current Systems of Electric Supply " 
read before the Northern Society of Electrical Engineers by 
Messrs. E. W. Cowan and A. Still. : 

Paper on Telephone Exchanges and their Working read before 
25 ари of Electrical Engineers by Mr. Dane Sinclair 

25th). 

Dividends declared : W. T. Henley's Telegraph Works Company, 

8 per cent. ; Oxford ‘Electric Company, 34 per cent.; Bir- 
mingham Electric Supply Company, 4 per cent. ; Eastbourne 
. Electric Light: Company, 73 per cent. ; Direct Spanish Tele- 
graph Company, 4 per cent.; Sheffield Electric Light and 
Power Company, 5 per cent. ; Scarborough Electric Supply 
Company, 24 per cent. ; Anglo-Portuguese Telephone Com- 
pany, 24 per cent.; Metropolitan Electric Supply Company, 
4 per cent. EN 

| BM . APRIL. 3 

Telephone trunk wires of the United Kingdom taken over by the 
Post Office (6th). 

A Committee of the Belfast Corporation report favourably in regard 

to electric traction. | | 

Series of Cantor Lectures on Applied Electro-Chemistry" delivered 
before the Society of Arts by Mr. James Swinburne. | 

Paper read before the Physical Society of London by Mr. J. Frith 
"s "i Effect of Wave Form on the Alternate-Current Arc " 

24th). 

Dividends declared: Norwich Electricity Company, 3} per cent.; 
Indo-European Telegraph Company, 10 per cent.; Oriental 
Telephone and Electric Company, 5 per cent. ; Eastern Exten- 
sion, Australasia and China Telegraph Company, 7 per cent.; 
Pontypool Electrie Light and Power Company, 3 per cent. 


| May. 

Horseless Carriage Exhibition at the Crystal Palace. 

Electrical Exhibition in New York, organised by the National 
Electric Light Association (4th). 

Direct-reading Permeability Bridge ” brought out by Prof. J. A. 
Ewing (6th). 

Death of Mr. J. A. Kingdon, well known in connection with the 
design of an ‘inductor " alternator. 

James Forrest Lecture on Physical Experiment in relation 

2 to Engineering” delivered before the Institution of Civil 
Engineers by Prof, A. B. W. Kennedy (7th). 

Paper on ** The True Resistance of the Electric Arc " read before the 
Physical Society of London by Messrs. Frith and Rodgers (8th. ) 

Paper on The Effect of Wave-Form on the Iron Losses of Trans- 

" formers” read before the Institution of Electrical Engineers 
by Messrs. Beeton, Taylor and Barr (14th). | 

Appointment by the Institution of Civil Engineers of a Committee 
to consider the question of arriving at a definition of a standard 
of thermal efficiency. | | 

Opening of the Dublin-Dalkey Electric Tramway (16th). 

Important Papers ou ‘‘ The Magnetic Testing of Iron and Steel" 
read before the Institution of Civil Engineers by Prof. J. A. 
Ewing and Mr. H. F. Parshall (19th). 

Issue of the Fourth Report of the Royal Commission on Electrical 
Communication with Lighthouses and Lightvessels. 

Dividends declared: Indo-European Telegraph Company, 10 per 

cent.; London Platino-Brazilian Telegraph Company, 1] per 
cent, ; Western and Brazilian Telegraph Company, 3 per cent. ; 
West African Telegraph Company, 4 per cent. | | 


JUNE. 
First sitting of the Pacific Cable Conference (5th). | | 
Friday evening discourse at the Royal Institution on ** Electric 
. and Magnetic Research at Low Temperatures" by Dr. J. A. 
Fleming (5th). 

First Annual Convention of the Municipal 
(10th to 12th). | 

Opening of the Hartlepool Electric Tramway. 

Opening of the Lake Side Elevated Electric Railway at Chicago 
(14th). 

Opening of the International Telegraph Conference 
(15th) 

Kelvin Jubilee Celebration (15th to 16th). 

Albert Medal of the Society of Arts awarded to Prof. D. E. Hughes 
(26th). , 

Profs. Fleming and Dewar find that bismuth, when cooled down 
to – 186°C. and placed in a field of 14,150 C. G. S. units, has its 
resistance increased to 15 3 times what it is when at 19°C., and 
not in the field. 

Death of Prof. Stoletow. | 

Formal transfer of the Exeter electric light undertaking to the 
Corporation (30th). 

Dividends declared: Electric and General Investment Company, 
20 per cent. ; Thomas Parker (Limited), 5 per cent. 


Electrical Association 


at Budapest 


JULY. 

The Liverpool Corporation take over the business of the 
Electric Supply Company (1st). | 

Civil List.pension granted to Mr. Oliver Heaviside. 

Birmingham Town Council agree to the city tramways being taken. 
over and worked electrically by a Canadian syndicate. 

Important alterations in the Articles of Association of the Institu- 
tion of Electrical Engineers confirmed by a special general 
meeting of members (6th). 

Death of Sir John'Pender (7th). | 

Lord Kelvin made Knight Grand Cross of the Royal Victorian 
Order. . 

Work on the Central London Railway actively commenced. 

Three- Wire Patent No. 3,576 of 1882: Petition for prolongation 
rejected by the Judicial Committee of the Privy Council (15th). 

Conference on an International Catalogue of Scientific Literature 
held in London. | Е 

Douglas Southern Electric Tramway opened. 

Willans’ ‘‘air-buffer” Patent No. 4901 of 1882: 
refused (29th). 

Dividends declared: Consolidated Telephone Construction and 
Maintenance Company, 14 per cent.; United River Plate 
Telephone Company, 4 per cent. ; Electrical Power Storage 
Company, 5 per cent.; Eastern Telegraph Company, 6} per 
cent.; Direct United States Cable Company, 24 per cent.; 
Globe Telegraph and Trust Company, 4} per cent.; National 
Telephone Company, б per cent. ; Edison and Swan Unite 
Electric Light Company, 5 per cent. | 


Liverpool 


Prolongation 


AUGUST. 


Opening of the Cairo Electric Tramway (1st). 

Death of Sir William Grove. 

Opening of the Cape Town Electric Tramway (6th). 

Plymouth Town Council adopt a combined electric lighting, electric 
traction, and dust destructor scheme. 

International Electrical Congress held at Geneva (4th). 

Dividends declared: Electric Construction Company, 5 per cent.; 
Manchester Edison-Swan Company, 5 per cent. 


SEPTEMBER. 


Opening of the South Shields Municipal Central Station (1st). 

Belgian Telegraph Jubilee (9th). 

Meeting of the British Association at Liverpool (16th). 

Death of Sig. Palmieri of the Vesuvius Observatory. 

Award by the Franklin Institute of the Elliott-Cresson gold medal 
to Mr. Patrick B. Delaney for hie system of high-speed tele- 

aphy. 

TA EA in favour of the establishment of a National 
Physical Laboratory adopted by the General Committee of the 
British Association (23rd). 

Profs. Fleming and Dewar find that when bismuth is cooled down 
to — 186°C. and placed in a magnetic field of 22,000 C.G.S. units 
its electrical resistance is 150 times greater than when at 19°C. 
and outside the field. 

Death of Fizəau. . f 

Action brought by the United States Government against the Com- 
pagnie Frangaise des Cables Télégraphiques. : 

Potassium-percarbonate electrolytically produced at the Zurich 

Polytechnic by E. J. Coustain and A. von Hausen. 
Monument erected at St. Hilaire-le-Bonis to Archercau, the French 
. inventor of the arc lamp (27th). 

Dividend declared : Brazilian Submarine Telegraph Company, 

4 per cent. 
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. OCTOBER. . . | 
The Gas and Electricity Committee of the Bradford Corporation 
decide to supply free glow lamps to their customers (16th). 
Storage battery electric locomotive placed on a branch line of the 
Third Avenue Elevated Railway (5th). 
Death of Mr. J. H. Greathead (21st). . | 


* NOVEMBER. 
Bury Municipal Central Station opened (5th). - : 
Rumford medal of the Royal Society awarded to Profs. Lenard and 


Röntgen, the Davy medal to M. Henri Moissan, and a Royal 
medal to Mr. Vernon Boys. 

Issue of motor-car regulations by the Local Government Board. 

Croydon Municipal Central Station opened (6th). 

Belfast Town Council decide to sanction the. use of electric traction 
upon the lines of the local tramway company upon the terms 
offered by the Company (11th). 

Death of Admiral Sir George Richards (14th). 

Mr. J. Gavey reads & Paper on ''The Telephone Trunk Line 
System in Great Britain," before the Institution of Electrical 
Engineers (12th). 

Niagara Falls power received in Buffalo (15th). | 

Subscriptions invited for the London Electrical Cab Company, with 
a capital of £150,000. — 

Annual dinner of the Institution of Electrical Engineers (25th). 

The magnetic permeability of liquid oxygen determined by Profs. 
Dewar and Fleming at 1:00287 (26th). 

Brighton and Rottingdean Seashore Electric Railway opened (28th). 


DECEMBER. 

The New York Haiti Cable opened for public traffic (1st). 

The Bristol Corporation refuse to allow the local tramway company 
to adopt electric traotion unless the Company agrees to take 
current from the municipal central station ; as a consequence 
the Company refuse to adopt electric traction. | 

Prighton and Rottingdean Seashore Electric Railway much damaged 
by a gale (4th). : 

The Society of Arts award the Fothergill prize, for an essay on the 
best means of preventing fires from house-wiring leakage, to 
Mr. Fred. Bathurst. m 

Mr. Bertram Blount reads a Paper On the Manufacture of Alkali 
and Bleach by Chemical and Electrolytic Methods” before the 
Northern Society of Electrical Engineers (7th). 

Opening of the St. Helen's municipal central station (7th). 

London County Council agree to the purchase of the under- 
takings of the North Metropolitan and London Street Tram- 
ways Companies for £675,000, and their.subsequent lease 
to the former Company (8th). 

Annual General Meeting of the Institution of Electrical Engineers 

10th). 7 | UE 

бш: Municipal Central Station opened (17th). 

Profs. Dewar and Fleming determine the dielectric constant of 
liquid oxygen at 1:491 (17th). 

Southern Extension of the Liverpool Overhead Railway opened to 
the public (21st). 

Lord Kelvin receives the Arago medal from the Académie des 
Sciences (21st). | 

The (dad) of Wales opens the Davy-Faraday Research Laboratory 
(22nd). | 

Cable laid between Borkum and Vigo (25th). 

Death of Du Bois Reymond (26th). 


LAMP-CONNECTION DIAGRAMS. 


In accordance with our usual custom we supplement our 
annual central-station table by a few diagrams. 

The Metropolitan Electric Supply Company still continues 
to lead the way in the matter of lamp connections, its 1895 
total of 257,000 having been increased to 310,000 during 1896. 
‘Not only does this concern continue to lead the way, but its 
curve (see Diagram 1) shows no signs of that bending over 
which is so marked а characteristic of that of the West- 
minster Electric Supply Corporation. The rate of progress 
of the City of London Electric Lighting Company, also, is 
well maintained; indeed, its curve runs sensibly parallel to 
that of the Metropolitan Company. After these three giants 
we come, after a big descent, to the London Electric Supply 
Corporation. The great majority of the Companies, the curves 
of which are so uncomfortably crowded together at the bottom 
of the diagram, appear to be making healthy progress ; that 
is to say, only one or two concerns show signs of having 
exhausted their territory. е5 - 


From Diagram 2 it will be seen that the provincial electric 
lighting undertakings have during 1896 caught up and passed 
the metropolis in the matter of lamp connection; the total 
for London being 1,462,000, that for the Provinces being 
1,602,000, so that the grand total for the United Kingdom is 
now well over three million 8-c.p. lamps. 
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Lamps Connected (Thousands). 
— 
S 


1891 


1893 
DrAGRAM I. — Lamp Connections of the London Companies. 


In Diagram 3 we give a graphical representation of the 
favour relatively enjoyed by the alternate- current and con- 
tinuous- current systems. From this and Table I. it will be 
seen that the United Kingdom is now about equally divided 


‘ 
. E - 
auum OS PS POSS SSIS DG GO CS ЕЗ ЕР ЕР ӨЕ ЕБ сыр ас әса 
- 1 


1891 1892 

DiacraM 2.—Lamp Connections of London and Provinces. . 
London. Province 

Scale (approx.), 1 inch = 800,000 8 c. P. lamps. 


1890 


between the two systems; last year tlie continuous: current 


had an appeciable lead. 


Similarly, in Diagram 4 and Table II. we show the rela- 
tive vogue of municipal and company electric lighting. In 


E 
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London the municipalisation of the electric light makes but 
microscopic progress; in the Provinces, on the other hand, 
. its advance is rapid, the municipal lamp-connection at the 


Provinces London London & Provinces . 


DiAGnAM 3S.—Alternate-current(- = ~ .) Continuous-current( mn) 
Scale (approx.), 1 inch 2800,000 lamps. 


— 


- 


London & Provinces 


) 


Provinces London 


DrAGRAM 4.—Municipal (== = = = )) Company 
Scale (approx.), 1 inch = 800,000 lamps. 


end of 1896 being 55 per cent. greater than it was at the end 
of 1895, an advance due to some extent to the conversion of 
Liverpool, Southampton and Exeter to the municipal faith. 

The tables (I. and II.) given below state in figures what 
the diagrams (8 and 4) set forth graphically. 


Table 1—Alternate-current and Continuous-current Lamp 


Connections. 
— ^u | — Totals. 
d RS 792,000 | 670,000 1,462,000 
ovinces ........ 778,000 | 824,000 1,002,000 
Total 1,570,000 | 1,494,000 | 5064000 
able II. Municipal and Com pany Edif р Connectiina. { 
— Municipal. Company. | Totals. 
London... 84,000 1,378,000 | 1,462,000 
Provinces 1,126,000 476,000 1,602,000 
Total ......| 1,210,000 1,854,000 3,064,000 


Silichromite.—'This name has been given to a new product 
obtained by MM. Gin and Leleux, says Industrie Electrique, 
by heating à mixture of chrome iron ore, sand and carbon, in 
the electric furnace. The compound is an extremely hard 
crystalline substance, which can be powdered and then used in 
the manufacture of grinders and polishers, in the same way as 
. carborundum. 


ELECTRIC LIGHTING NOTICES. 
(Session 1897.) 


The eliminating effect of the £50 cheque, which has to be 
deposited with the Doard of Trade, together with other 
evidences of serious intentions, by December 21st in each 
year by all who have announced their desire to obtain an 
Electric Lighting Provisional Order, has been absolutely nil 
this year. Evidently money is cheap. The list of applica- 
tions published on p. 192 of our issue of December is, 
therefore, practically identical with that published below— 
an unprecedented occurrence. 


THE METROPOLIS. 


District. Name of Applicants, 
Parish of Fulham ......... Vestry. 
Parish of Greenwich, cis 
Бе бе jus Eltham, 5 сни Greenwich District Electric 
Kidbrook, Lee and | g pany. 
Lewisham mn 


London (East): Parishes | 
of St. George -in the 
East and parishes of 
St. Matthew (Bethnal ) County of London and Brush Provincial 
Green), Hamlet of Mile; Electric Lighting Company. 
End Old Town, and 
the districts of Lime- 
house and Poplar 
London (Northern Ex- 
tension): Portion of 
the district of the Hol- 
born District Board of 
Works, the Liberty of 
the Charterhouse, and 
portions of the parish 
of St. Leonard's, Shore- 
ditch 


s.r... 


County of London and Brush Provincial 
Electric Lighting Company. 


ооовоооооооо тоссо е 


parishes of St. Mar- 
garet and St. John the London Electric Supply Corporation. 


Evangelist, Westmin- 
ster еее 
THE PROVINCES. 
Ambleside .................. Urban District Council. 
Ballymena (Ireland) ...... Town Commissioners. 
Bangor, . Corporation. 
Baris Urban District Council. 
Bexhill ..................... Earl De la Warr and Robert Kersey. 
Behn! Urban District Council. 
Brighuu see Corporation. 
Bury St. Edinund's ...... Corporation. 
Darwen enne Corporation. 
Denton nx Urban District Council. 
Dorkin n Urban District Council. 
Droyls den Urban District Council. 
Dudley: ООЛО Corporation. 
Dündalk ticos Town Commissioners. 
Ehem. Urban District Council. 
Farnworth .................. Urban District Council. 
Galway, ар Galway Electric Company (Limited). 
Garston Urban District Council. 
Hoylake and West Kirby Urban District Council. 
Ips Wenn аз Corporation. 
Kearsle . . Urban Distriet Council. 
Leatherhead ............... Leatherhead Electric Lighting and Power Ca. 
eiii Corporation. 
Levenshul ............... Urban District Council. 
Lincoln Corporation. 
Llandrindod Wells Llandrindod Wells Electric Light and Power Co. 
e um eet x District Counell. [Extension of 1890 
rder.] 
Morley «еа... Corporation. 
Moss Side. Urban. District Council. 
Newmarket ............... Urban District Council. 


Northwich and District 
Poole and Branksome ... 
Urban district of Huy- 
ton-with- Roby. and 
the parishes of Rain- 
hill, Whiston, Knows- 
ley and Eccleston in 
Whiston rural district. 


Northwich Electric Supply Company. 
Bournemouth and District Electric Supply Co. 


British Insulated Wire Company. 


| 


Ramsbottom ............... Urban District Council. 
Redditch .................... , Urban District Council 
Heipáte зде: Corporation. 


District. Name of Applicants. 
Rottingdean & Ovingdean Rottingdean Electric Lighting and Power Co. 
Southampton Corporation. [Extension of area.] 

Stretford ................... Urban District Council. 
Swadlincotes ............... Urben District Council. 
Tonbridge .................. Urban District Council. 
'entnor .................... Urban District Council. 
Wallasey ................... Urban District Council. 
Walton-on-Thames ...... Walton-on-Thames Electric Lighting and Power 
Company. 
Watford l! Urban District Council. 
Wilmslow .................. Urban District Council. 
Wimbledon Urban District Council. 
Withington  ............... Urban District Council. 
Wrexham ................ — Corporation. 


The Manchester Corporation seek powers to supply neighbouring Local 
Authorities with electric current. The Tuxford and District Gas Company 
are promoting a Bill tu enable them to apply for a Provisional Electric 
Lighting Order or Licence, and the Weymouth Consumers’ Gas Company 
also seek powers to enable them to generate and sell electric current. 


SOME ELECTRICAL PATENTS OF 1883. 


The following is a list of important or otherwise interesting 
electrical patents, which were acquired during the year 1883, 
and the 14 years full period of which, therefore, should expire 
during the present year. In the last column is shown whether 
the patent still runs, or whether it has been allowed to 


lapse :— 
Dated | Present 
А n 
(1883). No. | Name of Patentee. Subject of Patent. соп dition: 
Jan. 5 78 | W. C. Gordon ...... Electric fire alarms...... ! Void. 
Jan. 10 156 W. M. Mordey.. ... ! Electric cut-out ......... Void. 
Jan. 11 | 181 J. Richardson... Electric governor ...... Void. 
Jan. 15 217 J. S. Sellon ......... ! Accumulators .. ......... Void. 
Jan. 24 400 | W. M. Mordey ...... Dynamos and motors... Void. 
Feb. 5| 623 |P.Cardsw............ ! Hot wire instruments... | Current. 
Feb. 16| 871 | Woodhouse, Rawsoni Incandescent lamps ... Void. 
and Coffin 
Feb. 22 975 J. Hopkinson ...... Dynamos Current. 
Feb. 241, 014 M. Holroyd Smith | Electric traction Void. 
Feb. 24 1.020 | Gaulard and Gibbs | Choking coils ........ . Void 
Mar. 1 1,122 D. Fitzgerald ...... Accumulators Void. 
Mar. 7 1, 258 | S. P. Thompson ... | Telephones ............... Void. 
Mar. 12 1,514 C. W. Vincent. Dynamos Void. 
April 6 1,736 | Marcel Deprez ... | Pacinotti dynamo Void. 
April 11 | 1,832 J. W. Swan Incandescent lamp Void. 
April 20 | 2,020 | Brown & Saunders Telephone call system Void. 
April 21 | 2, W. Thomson (Lord | Miscellaneous ............ Void. 
Kelvin) 
April 25 | 2,057 | Hochhausen......... Arc lamps ............... Void. 
April 23 | 2,058 | Hochhausen......... Dynamos Void. 
April 28 2, 156 Ayrton and Perry Instruments.. Void. 
May 1 2,210 W. Siemens Dynamos Void. 
May 22 | 2,539 | Crompton & Crabb | Are lamps Current. 
May 25 2, 570 Jolin and Parsons Arc lamps Void. 
May 30 2, 575 T. E. Edison Meer Void. 
June 12 | 2,922 J. S. H. Gordon ... Meters Void. 
June 21 3, 074 Marcel Deprez...... Dynamos Void. 
June 22 3, 115 G. Forbes Unipolar dynamo Current. 
July 7 3, D. Sinclair ......... Telephonie apparatus... | Void. 
July 28 | 3,692 | St. G. Lane-Fox ... | System of electrical Void. 
distribution 
July 28 3,702 | S. Z. de Ferranti | Dynamos Void. 
and Thompson 
Aug. 28 | 4,137 | Leo Daft ............ Electric railways Void. 
Sep. 15 4,419 | W. M. Mordey ... | Dynamos .................. Void. 
Sep. 18 4,455 | Crompton & Kapp | Ammeters & voltmeters | Void. 
Sep. 28 | 4,617 | W. Thomson (Lord | Generating, measuring, Void. 
Kelvin) &c., currents 
Oct. 17 4,947 A. Siemens ......... Mee. rS Void. 
Oct. 23 5,051 A. Reckenzaun ... | Motor ............... ..... Void. 
Oct. 24 | 5,065 | M. Holroyd Smith | Conduit system of {гас- Void. 
tion 
Oct. 24 | 5,069 J. S. Sellon ...... ... | Accumulators ............ | Void. 
Oct. 29 5,132 | 8. Z. de Ferranti... | Dynamos Void 
Oct. 30 5,158 A. Swan , Glow lamps ............... Void. 
Nov. 25 5,503 | van Rysselberghe.. | Telephonic and tele- ; Void. 
| | graphic apparatus 
Dec. 8 5,676 W. Thomson (Lord Mariner's compass ' Current. 
| Kelvin) | | 
Dec. 14 5,741 J. S. Sellon ......... ‚ Accumulators ............ Void 
Dec. 19 5,815 H. Hempel Perpetuul - motion trac- Void. 
| | tion | 
Dec 


. 29 | 5,9 | S. Z. de Ferranti... Dynamos and meters... | Current. 
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Alderley and Wilmslow Electric Supply ........................... 
Allen and Adamsoennnĩ ͥ ꝙJ%j:ã„ãq4V 
Anglo-French Motor Carriage Compan ( . 
Auxiliary and Light Railways and Tramways Company ......... 
Blackheath and Greenwich District Electric Light Company... 
Bray Electric Tramway Company ............. een . 
Britannia Motor Carriage Companaa . . 
British Blahnik Arc Light Compann gg 
British Electric Traction Compann g өөө 
British Incandescent Electric Lamp Company ..................... 
British Motor Carriage and Cycle Company ........................ 
British Thomson-Houston Company ....................... ТРТ 
Brockie-Pell Arc Lamp................. F 
Brook Time Checking Clock Compansn ............ 
Buller's (Re-registration) .............. ———— — — 
Callender's Cable and Construction Company (Re-construction) 
Carbon (Foreign Patents) Syndicate ............................. eas 
City of Birmingham Tramways Compan g 
Colonia Lighting Syndicat᷑r?c ukw. . 
Conduit and Insulation Compan (tl e 
Continental Water and Electrical Power Syndicate 
Cork Electric Tramway Comp ann eee 
Cottonwood Water Power and Electric Company.................. 
Cox Thermo-Electric Company . ........... eee HH 
Cycle Electric Lamp Company | .......... eee 
Davies Motor Company «eene eH 
Denayrouze Light Syndicate eene nn 
Deutsche See Telegraphen Gesellschaft (Marks 5,500,000) ...... 
Direct Electric Generator (Foreign Patents) Syndicate ......... 
Dundalk Electric Tramways Compann : 
East Grinstead Electric Lighting Company n) 
Electrical Appliances Syndicate ................. eene F 
Electrical Copper Company / e nnm 
Eiectrical Development and Finance Corporation.................. 
Electric Free Wiring Syndicate ...... ОРТТО 
Electric Light Insurance and Maintenance Company ............ 
Electric Lighting Extension Syndicate. eee 
Electrical Manufacturert . 
Electrical Traffic Syndicatttn y æ . . ss 
Electrolytic Plating Apparatus Company .................... ...... 
Ernest F. Mxoõon eene 8 0 IEEE 
Fleet wood and District Electric Light and Power Company 
Fowler- Waring Cables Company (Re- registration 
General Construction and Tramroads Company .................. 
Great Horseless Carriage Сотрапу.................. 
Great St. Bernard Railway Concessionary Company ............... 
Great Yarmouth and District Tramways Company ............... 
Hartlepools Electric Tramways Company ..........................: 
Henry Smith and Company (Kieff)) ... . . . 
Hermite International Electrical Sanitation Compan 
High Wycombe Electricity Supply Companᷓggz 
Holophane ............................ . 
Improved Incandescent Electric Lamp Syndicate. 
Improved Lighting Syndicat n 
Inrig and Chester ӨӨӨ, 
International Improved Electric Company ............... cerne 
Isle of Thanet Light Railways (Electric) Company ............... 
James Hinks and Sõn . . . . 
J. S. Leach and Company . see 
Kelducheveky Nega Telephone Syndicate ........ 
Kiriew Brothers .. . 
Knoeferl- Bonn Dental and Manufacturing Company ............ 
La Capital Tramways Company ......... "——— 
Laing, Wharton and D knn HH 
Langhans-Berrenberg-Chaplin Patent! eee 
Larne Electric Light Works ы Ө 
Laurence, Scott and Coo p !! . 
Llandrindod Wells Electric Light and Power Company. 
Leatherhead Electric Lighting and Power Company .. ......... 
Lightning Express Railway Syndicate 
London Electrical Cab Compapñũy cerent en 
London Electric Omnibus Compan g eI 
Madeira Electric Lighting Comp ang 
Malaga Electricity Compannßnßn q mn . 
Manchester Electrical WIOrckã w . 
Max Saturn Electrical Syndicatea—umwꝛ- eee 
Metallurgical Engineering Compan g. . . ꝗͥ 
Morley Fletcher Wave Power System . . . 
Motor Development Corporation 
New General Traction Comnpan y . 
New and Mayne 
New Traffic Syndicate ................... . 
Newton Electrical W Ork si 
Northern Electrical Engineering and Plating Company ......... 
Northwich Electric Supply Company... .. 
O, Berend and Qo. ᷑ J.. E eaa eee Nasen 
Phonix Accumulator Syndicate . . 
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NEW PUBLIC COMPANIES OF 1896. 


The following are the more ‘important limited liability com- 
panies connected with the electrical engineering and allied 
industries registered during the past year, with their capital :— 


Capital. 
£30,000 
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У RB MEN Capital: | Colne Engineering Company. 
Porcelain Electrical Fittings Compan gg . 5,000 | Commercial Electricity Supply Company. 
Preston Electric CompanqlU UU w . 5,000 | Electric Clock Company. 
Printing Telegraph Recorder Company .............................. 10,100 | Electric Lamp Company. 
River Plate Electric Light and Traction Company ............... 300,000 | Electric Semaphore Signal Syndicate. LT 
Roller-Bearings Company a Mn e 150,000 | Elieson Accumulator (British patent) Syndicate. 
Rottingdean Electric Lighting and Power Company ............ 1,000 | “ Energy " Gas, Electric Lighting and Power Company. 
Silicon Electric Lamp Syndicatt᷑mʒ w 8,000 | Engineers! Gazette, Limited. i 
Simplex Electric Tramway Conduit Syndicate. 50,000 | Hampetead General Electric Lighting Company. 
Sir W. G. Armstrong and Co. ....... easter ———— 4,000,000 | Knoeferl-Bonn Dental and Electrical Manufacturing Company. 
Standard Dynamo and Motor Manufacturing Company 2,000 | Laing Electric Light and Power Company. | 
Standard Time Company life 10,000 | Lancashire Electric and Engineering Company. 
Stanley Morrison and Co —ſ((p¹ II 3 %⁸'ae Я 20,000 | Lancashire and Yorkshire Electric Lighting Company. 
Stewart Electrical Syndicate. ROSE CIA e REIR. 1,200 | London Electric Manufacturing Company. 
South London Electric Supply Corporation 325,000 | London Mica Importers. | B 
South Manchester Electric Supply Company ..................... 5,000 | Merionethshire Electric Lighting Power and Appliance Company. 
Sunderland Forge and Engineering Company ..................... 25,000 | Metal Reduction Company. 
Sussmann Electric Miners’ Lamp Compan 80,000 | New Electro-Metallurgical Syndicate. 
Taylor, Tunnicliff and Co. .......... "C ee 60,000 | Putney Electric Supply Company. 
Telescriptor Syndicat UUiUUD UU 34 40,000 | R. C. Cutting Douglas and Co. 
Traffic Syndicate. TCC 10,000 | Saycee Electrical Syndicate. 
United Electric Wire and Telegraph Works . 6,000 | Smokeless Boiler and Engineering Company. | 
k Н ОНО ан АВВ 140,000 | South Western District and Thames Valley Electricity Supply Company. 
W. A. Baker and Comp an ꝛ ꝛ 3 100,000 | Theatre Electrical and Specialities Production Company. 
Walton-on-Thames Electric Lighting and Power Company 1,000 | Tramway Motor Company. 
Westminster Engineering Company .............. VE 20,000 | United Electric Sewage and Chemical Syndicate. 
Westminster Manufacturing Company .............................. 50,000 | Wyndham Electric Light Company. 
Whitehouse and Thomass eere nnm -5,000 . 
William Soutter and Sons 25, 000 - 
Williamson and Joseph........ e e - . 10,000 


PUBLIC COMPANIES WOUND UP, DISSOLVED, &o., 
IN 1896. 


The following are amongst: the limited liability companies 
which have been wound up during the past year, the asterisk 
denoting that the company was wound up by order of the 
Court: | | 


Acme and Immisch Electric Works. 
Arc Accumulator Company. 
Birmingham Central Tramways Company (reconstructed). 
Boy Messengers and Electric Call Company. · — © 
British Thomson-Houston (reconstructed). ELS m 
Callender's Bitumen, Telegraph and Waterproof Company (reconstructed). 
Carboid Oil-less Bearing Compauy. 
Clark's Electric Launch Company. 
Coventry Electrical Engineermg Company. 
District Messenger Company of Paris. 
D. W. Forbes and Co. 
Electric Novelty Syndicate. | 
Electrolytic Research Syndicate. 
Fareham Electric Light Company. 
Foreign and Colonial Arc Accumulator Compan y. 
Frogzatt’s Electric Lighting Company. 
Improved Electric Glow Lamp Syndicate. 
*Inrig aod Chester. 
*Leete, Normau and Edwards. 
Merveilleuse Electric Arc Lamp Syndicate. 
Morecambe Electric Light and Power Company. 
Morris Bros. | 
Nalder and Harrison Construction Syndicate. 
Phonopore Company (reconstructed). 
Pure Carbon Company. Ne 
Queen’s Anne’s Mansions Lighting and Heating Company. 
Railway Automatic Electric Light Syndicate. 
River Plate Electricity Company (reconstructed). 
Roger Dawson. 
Standard Time Co. (reconstructed). | 
Southampton Electric Light and Power Company. 
Thwaite, Tozer and Co. 
оная Electrical Traction Company. 
United Gutta Percha and Rubber Company. 
Universal Electric Carriage Syndicate. 
Val d'Aosta Electric Power Company. 
Weybridge Electric Supply Company. 
*Wigston Electrical and Engineering Company. | 
The following. Companies have been. dissolved, or have 
ceased to exist, in most cases nothing having been done 
beyond registration, and no business having been com- 
menced :— 
American Jnsulated Wire Company, = 
American River Electric Power Supply Company. 
British Electric Tramways and General Syndicate. 
Brompton Electric Fittings Company.  - 
California Gas, Water. and Electric Light Company Syndicate. 
Carbon Battery Company. . "CHEN ee be Ts TEE 
Central Rail Traction Company. 
Cheshire Electric and Steam Yacht Company. 


EXPERIMENTAL DETERMINATION OF THE TEMPE- 
. RATURE INSIDE VACUUM TUBES.* 


BY k. w. WOOD. 
( Concluded from page 290.) 


The measurements hitherto described were made at a certain 
point of the barometer tube. The investigation now following 
refers to the variations of temperature found in testing the interior 
of the tube from the anode to the cathode. The chief difficulty 
consisted in finding a method permitting an easy and rapid to and 
fro motion of the bolometer wire without impairing the vacuum. 
It was solved as follows. A vertical tube lcm. in diameter and 


80 m. long was provided at its upper end with a vacuum tube with 
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lateral electrodes. A narrower tube fits into the barometer tube, 
and is bent into a U-shape at the bottom, so as to pass through the 
tank into the open air. It carries a loop of platinum-iridium wire 
at the top, which serves as a bolometer. Its ends are soldered to 
platinum wires fused into the upper closed end of the tube, and from 
these two insulated copper wires lead through the tube out of the 
vacuum. The wire loop is bent into a horizontal position after 
insertion. The lower end of the barometer tube is brought into a 
deep cylinder filled with mercury. The mercury rises on exhaust- 
ing, and forms a barometric column, through which the narrower 
tube with the bolometer wire slides up and down. The outer end 
of the U-tube projects over the mercury tank, and carries a hori- 
zontal index moving along a millimetre scale, which indicates the 
exact position of the wire loop in the vacuum. All connections 
were carefully soldered, since otherwise changes of resistance were 
produced by moving the bolometer. The above arrangement made 
it possible to examine the whole tube from the cathode to the anode, 
and to make a full record of the variations of temperature. 

In the unstratified anode light the temperature was often nearly 
constant. Sometimes it exhibited a maximum near the centre, and 
a decrease in the neighbourhood of the dark region. This maximum 
always appeared when the discharge began to be stratified, especially 
at higher pressures. The exact conditions governing the constancy 
of temperature throughout this portion, or the presence of a maxi- 
mum, were not successfully determined; but the extent of the 


* Wied. Ann., LIX., 2, pp. 238-251 1896. 
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anode light appears to have some connection with it. Under the 
game conditions of pressure and at the same current intensity, the 
light sometimes occupies a greater, sometimes a lesser, portion of 
the tube ; and I have found no means of eliminating this disturbance, 
which has also been noticed by other observers. 
In approaching the dark portion of the discharge a decreas 
of the temperature was.invariably observed. On leaving the 
anode light the temperature falls abruptly, attains a minimum in 
the centre of the dark discharge, and then rises again rapidly on 
entering the blue cathodelight. The distribution of the tempera- 
tures is best illustrated by diagrams. Fig. 4 shows the maximum 
in the anode light, the abscisse being distances from the anode, 
and the ordinates temperatures. The surrounding temperature of 
26deg. is indicated by a horizontal line, the type of discharge and 
its distribution is given by a sketch of thetube. The pressure was 
about 1:5mm., and the current strength 0:001 ampere. A series 
of observations with a constant temperature in the anode light is 
given in Fig. b. The curve further showsthe limit between positive 
light and dark discharge. If the pressure in the vacuum tube is 
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The curve representing variations of temperature in the stratified 
discharge at low-pressure (0*1mm.) is given in Fig. 5 (lower curve). 
The straight line denotes the surrounding temperature and the 
drawing below it gives the character and position of the various 
parts of the discharge. The maximum in the anode light is not 
80 conspicuous as at higher pressures. In Fig. 6, at a pressure of 
0'5mm., it comes out quite clearly, and there is a point on each 
side of the maximum where no change occurs on passing from a 
bright to & dark space. 

A careful series of observations was made of the periodic change 
of temperature in the stratified anode light, five points being fixed 
for each stratum. The results for three successive strata are 
represented in Fig. 5 in the small drawing above the curves. The 
conditions are the same as in the case represented just below it, 
except that more points were taken and a larger scale chosen for 
the ordinates. The temperature is constant for a certain distance, 
then gradually rises to à maximum situated in the most luminous 
portion of the stratum, and decreases in suddenly as soon as 
the sharply-defined surface of the stratum is passed. The difference 


Fia. 


small enough to permit of stratification of the anode light, a maxi- 
mum of temperature is always found at the middle of it, the tem- 
perature rising as the distance from the anode increases, and falling 
again as the centre is passed. A periodic rise and fall of the 
temperature is superimposed upon this. 
warmer than the dark ones between them, although there are some 
places where the transition is unattended by a difference of tempera- 
ture. This happens where the decrease is compensated by the 
approach to the maximum. pE 
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Lehmann’ also arrived at the conclusion that the temperature in 
the stratified discharge is higher in the bright than in the dark 
spaces. On mixing oil vapour with the gas he noticed that the free 
carbon A glowed in the luminous strata, and were invisible 
in the ones. If this glowing of the carbon particles was really 
produced by the high temperature of the discharge, his condition 
of current strength and pressure must have been essentially different 
from mine, since in no case could I find a temperature exceeding 
100deg. РИЧИ 
* Lehr. f. Electrochemie, XXI. and XXII., 1896. 


The luminous strata are 


Dark discharge: slight » » 
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of temperature between the bright and dark portions varied from 
O0'bdeg. to 1 bdeg. according to the exhaustion and the current 
intensity. 

. Assuming that the electric energy is completely converted into 
heat, these temperature curves should be similar to the potential 
gradients in the corresponding parts of the discharge. Very accu- 
rate measurements of the fall of potential between anode and 
cathode were not made. The few results obtained agree with what 
is already known, and may be summarised as follows :— 


Positive light : medium fall of potential : печ temperature. 
: low js 
Negative light : strong ‚з Не : high is 
At y not be out of place here to mention some phenomena 
Чыке in the stratified discharge which do not strictly belong to 
the subject. Although the bolometer wire generally passed evenly 
through the strata without displacing them, I observed at certain 
pressures that the wire, when moving from the anode to the 
cathode, drew the stratum it penetrated into the one just below it, 
and thus merged the two into one. But at the same instant a new 
stratum detached itself from the anode; and thus, when the wire 
was moved further through the tube, and so each stratum was 
successively pulled into the next one, the number of strata always 
remained the same. | 

Another phenomenon, already indicated, is the resistance which 
the well-defined boundary of a stratum appears to offer to the 
penetration of the wire into it. The boundary behaves as if it 
were elastic, or as if it possessed a kind of surfacetension. It bends 
as the wire enters it, and then springs back to its original position, 
while the wire remains inside the luminous disc. Too little is 
known about the stratifications for me to attempt an explanation 
of either of these phenomena. | | 

Some experiments were also made with hydrogen, but were not 
carried very far, owing to the difficulty of maintaining a constant 
current in the gas. In any case I could prove that under similar 
conditions as to pressure and current strength the heating was only 
about 11 per cent. of that observed in the case of nitrogen. . This 
is due to the fact that in hydrogen the potential gradient is smaller 
and the thermal conductivity greater than in nitrogen. In-hydro- 
gen under a pressure of l:8mm., and with a current of 0°0015 
ampere, the rise of temperature did not exceed 2:5 per cent. 


Table II. shows that under similar conditions the rise of tem, era- 
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ture of nitrogen was 21°7deg., or about nine times as great. 
Warburg calculated the rise of temperature of hydrogen at mm. 
pressure, and 0:001 ampere at 4 1deg., and of nitrogen at 41:3deg., 
i. e., ten times the amount. 

In working with hydrogen under a very low pressure, I observed 
a decrease of temperature on passing from the negative light into 
the dark Crookes space, and I found that Wiedemann“ had already 
mentioned this fact, which he discovered with a thermocouple 
applied to the outside of the tube. This is only obtained when the 
length of the dark space is considerable. If it occurs at all at high 
pressures it is not noticed, owing to the rapid rise of temperature 
on approaching the cathode. This was also observed by Wiedemann. 
The same temperature minimum I found subsequently in nitrogen. 
But even in hydrogen it does not occur regularly. A vacuum 
tube, with comparatively small rectangular electrodes, showed the 
appearance very clearly ; whereas another, with large aluminium 
plates, showed no trace of it. In the Jatter tube the Crookes dark 
space appeared more or less filled with negative light, and the 
absence of the minimum may be due to this. It would be inte- 
resting to find out whether further measurements show a minimum 
potential gradient in this region of the glow discharge. 

Regarding the experiments as a whole, I may remark that I con- 
sider the curves of relative temperatures obtained with the movable 
bolometer as fairly accurate. But the irregularity in the values of 
wji in the experiments with the fixed bolometer and variable cur- 
rent point to some source of error. The latter, I believe, must be 
sought for in the inconstancy of the conditions inside the vacuum 
—such as the varying length of the anode light, as above described. 
But I believe that the values may be accepted as correct within 
2deg. or 3deg. They agree well with the theory, although an accu- 
rate comparison is impeded by the convection currents in the tube 
and the unavoidable radiation of the warm cathode. The last source 
of error increases, of course, more and more as the bolometer wire 
approaches the cathode. Hence the values obtained near the 
cathode are certainly too high. 

In conclusion, I wish to express my cordial thanks to Prof. 
Warburg for the kind interest he has taken in this work. 


— 


AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT. ) 
New York, December 18, 1896. 


Underwriters and Electrical Rules.—At the annual meeting 
of the Electrical Committee of the Underwriters’ National 
Electrical Association, held in this city on December 8th, 9th, 
and 10th, suggestions relating to the changes in the rules of 
the National Board for safe wiring were concurred in, and 
several new and desirable rules added, and many amendments 
made to render the existing rules clearer. Specifications and 
requirements for the use of plain iron pipes for conduit work 
were presented, and the matter was submitted to the elec- 
tricians for criticism and suggestions. A code of rules and 
specifications for the installation of marine work was reported, 
and adopted with certain changes. The result of the meeting 
was to practically adopt the Code Committee’s suggestions, 
with slight verbal changes, and the Committee will report to 
the National Conference the results of its work. 


Radiographs as Evidence in Litigation.—An interesting 
case, where the introduction of Röntgen ray pictures as 
evidence in a lawsuit was involved, was tried in the District 
Court in Denver, Col., on December 2nd. The case was 
that of James Smith against a physician and surgeon of 
Denver, to recover $10,000 for alleged malpractice. The 
plaintiff fell from a ladder, striking his hip. Dr. Grant, the 
defendant, diagnosed the injury as a simple contusion, but 
other surgeons later concluded that the injury was far more 
serious. They agreed that the neck of the femur had been 
fractured, and that the result of Dr. Grant’s treatment was 
the shortening of the left leg. Radiographs were taken of the 
injured hip, and these were introduced at the trial as evidence. 
The attorney for the defendant endeavoured to show that 
pictures of this character were unreliable, and moved that the 
testimony be struck out of the record. He argued that the rule 
had been in such cases to admit photographs as evidence after 
it had been proved by competent testimony that they repre- 
sented correctly an object in question. In the case of radio- 
graphs, however, no one could swear that thev ranreenstal a 


— * Wicd. Ann., XX., p. 775, 1885, 


hip bone, for example, for the obvious reason that no one had 
seen the bone. The presiding judge took the matter into 
consideration, and final decided to admit the prints as 
evidence. 


Róntgen Rays and their Relation to Physics.—At the meet- 
ing of the American Institute of Electrical Engineers held on 
December 16th, the subject of The Röntgen Ray and its 
Relation to Physics" was discussed by several well-known 
investigators and gentlemen connected with the electrical 
profession. Prof. Rowland opened the discussion, and stated 
that little that was new could be added to the very complete 
experiments of Prof. Röntgen, and that all he could do was 
to review the work up to the present time. He stated that 
he was not aware that any conclusive demonstration had been 
made that regular reflecticn exists, and he had doubts of its 
existence. Neither was there any evidence of polarisation, 
although some had claimed to have found such effects. He 
was satisfied that Röntgen rays are non-homogeneous, and 
that they can be filtered through different objects, so that they 
may be separated. He expects to find a filter which will show 
the properties of one type of ray only. In regard to the theory 
he said that one thing was certain, that we can obtain a limit 
to the wave length, which, he said, was at least ith that of 
yellow light. Others, however, obtained „th. Prof. Elihu 
Thomson agreed with Prof. Rowland that we knew little about 
the rays, and that the facts as they accumulated more and 
more confused his ideas regarding the same. All appa- 
ratus, he stated, worked about equally well if properly 
handled, and he considered the Holtz machine as one 
of the best means of exciting the tube. He expressed the 
belief that the effect on the tissues produced when experi- 
menting with Röntgen rays is neither ozonic nor electro- 
static in its nature, but due to the direct action of the rays 
themselves, the rays producing the action being those of the 
lowest order. In other words, no deleterious effect on the 
tissues would be produced if these lower order rays could be 
screened off from the others. Mr. A. E. Kennelly questioned 
the bombardment or air theory. Regarding the action of the 
rays on the eyes of the blind, he stated that where blindness 
consists of a destroyed eyeball no perceptible effect was pro- 
duced by the rays; but when the eyeball is in good condition, 
and the optic nerve only is defective, the rays are highly per- 
ceptible. When the cornea is affected, the rays produced the 
effect of light and darkness; but there is not sufficient evidence 
to show that the cornea acts as a fluorescent screen. He 
advocated an adherence to existing theories of light, and 
suggested that attempts should be made to conform experi- 
ments with existing theories of light, rather than revert to 
possible theories that were new and not sufficiently warranted. 
The discussion was continued by Dr. M. I. Pupin and Mr. 
Max Osterberg, and was closed by Prof. Rowland. 


A Large Water-Power Scheme.—Public announcement has 
just been made of a water-power project which in its magni- 
tude will surpass even that of the Niagara plants. The plan 
contemplates the development of 100,000 H. p. by the diversion 
of a portion of the St. Lawrence river at the town of Massena 
in St. Lawrence County, New York State. It is proposed to 
create an artificial fall by diverting a portion of the stream to 
another channel, at a point where the topography is such that 
a canal less than four miles long will give a fall of about 50ft. 
The Grass river flows parallel to the St. Lawrence, and the 
two are separated by a distance of only three miles. The 
Grass river discharges into the St. Lawrence at a point seven 
miles below Massena. In that distance the St. Lawrence falls 
about 100ft., while the Grass river falls only 50ft., so that at 
Massena the level of the latter is about 50ft. below that of the 
St. Lawrence. A canal about three and a-half miles long will 
bring the St. Lawrence water to the bluff on the north bank 
of the Grass river, where it will have a sheer fall of 50ft. to 
the river below. The proposed canal will be 200ft. wide, and 
it is calculated will discharge 1,000,000 cubic ft. of water per 
minute under a head of 50ft. The cost of the canal, it is 
estimated, will be less than $1,000,000 ; and, according to the 
present plans, most of the power will be utilised on the spot 
in the operation of wood pulp mills and the calcium carbide 
plant. It is the intention of the electrical promoters to instal 
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dynamos of 10,000 н.р. direct connected to the spindles of 
turbines of the same output; and the engineering problems 
involved in the development of this plant are said to be less 
difficult than those attending the development of the Niagara 
Falls plants, where 5,000 н.р. units are used. Electrical 
furnaces of 1,000 and 2,000 E. R. P. are also contemplated. The 
consulting engineer of this enterprise is Lieut F. Jarvis Patten. 


CORRESPONDENCE, 


— — 


X-RAYS AND BLINDNESS. 
; TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I am obliged by your kindly and amusing Note on my 
letter under the above title in your last week’s issue; but I 
think you are mistaken on one point. My experience is that 
one first loses sight of objects which are not good reflectors of 
light; and then that one ceases to see anything at all in the 
ordinary sense—only perceives shadows of bodies which may 
come between one’s eyes and the light. These shadows 
become invisible as the field of vision grows darker, and, of 
course, the shadow gives very little idea of the shape or size 
of the body by which it is cast. 
only produce silhouettes on the retina, just as the Röntgen 
rays are only able to cast on the sensitive photographic plate 
the shadows of the limited number of substances which are 
not opaque to them; and if the X-rays could be utilised for 
casting shadows on the retina, it does not seem to me that 
the fact of being able to perceive these radiographs would 
necessitate sight in the ordinary sense any more than it did 
in my own case, when I was still able to faintly distinguish 
the shadows of objects placed between my eyes and the light. 
—Yours, &c., | G. Н. Rosertson. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Are you quite sure that you are right in your sweeping 
e nunciation of Mr. Edison’s supposed proposal to make use 
of the X-rays to enable the blind to see? I have never joined 
in the absurd worship of Mr. Edison, the breakfast off a cigar, 
& c., and I thoroughly concur in the rebuke administered to 
the equally absurd idea, attributed to Mr. Edison, of mowing 
d wn hostile troops by means of a jet of water charged with 
electricity to a high potential; but in this case, though Mr. 
Edison has undoubtedly been premature, I do not think that 
the sweeping comment—‘‘ He may expect to succeed in this 
when he has given life and warmth to a wooden leg "—is 
justified. 

Consider for а moment what light is, and what is comprised 
in the operation we call seeing. Light rays impinge on certain 
objects comprised within a certain space in front of our eyes, 
and part of those rays are reflected back into our eyes. These 
rays pass through the lenses of our eyes, in a certain order, 
and are delivered, after being rearranged by the lenses, on to 
the retina. From thence they pass, by means of the optic 
nerve, to the brain, where the sensation of vision is experienced, 
and where the picture we see is really drawn. 

But what are these light rays? They are motions, either 
of the molecules of the body transmitting them, or of the 
ether; and we can hardly doubt that the form in which they 
are delivered to the brain is motion of some kind, and that the 
sensation of vision, as of hearing, of feeling, of smelling, is 
caused by motions within the different portions of the brain 
devoted to these several sensations ; that, in fact, the senses 
are merely modes of motion, just as heat and light are. 

If this is so, or even if it be allowed, I need hardly point out 
that the metb d adopted by Nature to convey the sense of 
vision, or of hea ing, to the brain, is only one method; and 
that any means by which light rays can be transmitted to the 
part of the brain allotted to vision, and there caused to per- 
form the operation, whatever it may be, of stimulating the 
sense of vision, will actually give sight to & person whose 
natural channels of vision have been destroyed. The full 
capabilities of X-rays, and similar molecular or ethereal 
motions, have hardly yet been touched. Is it too much to 


The rays of ordinary light |. 


suppose that some form of such motion, into which light rays 
have been transformed, may be transmitted through the skull 
and membranes, be re-transformed into the form of motion 
that creates vision, and so actually create vision even from 
the back or the side of a man’s head ? 

The crude experiment made upon Mr. Robertson’s eyes does 
not ‘prove anything at all. There is an even cruder expe- 
riment, a very old one, which goes to show that ordinary 
electric currents could be made to produce the sense of vision 
if the matter were carefully worked out. Every electrician is 
probably familiar with the experiment. If you take a pair of 
electrodes from an ordinary continuous-current battery, and 
place them one on each temple; on removing either electrode 
from the temple, a flash of light is seen, whose brilliancy is 
roughly proportional to the strength of the current employed. 
Only a very weak current, say, one-tenth of a milliampere, 
should be employed in the experiment. 

I might also mention, for Mr. Robertson’s benefit, that 
where a nerve is not actually severed, it usually, in my expe- 
rience, can be restored by long and repeated application of a 
very weak current, either continuous or interrupted, not alter- 
nating, to the nerve.—Yours, &., Sypney F. WALKER, 

Cardiff Electrical Works, Severn- road, Cardiff. 


LEGAL INTELLIGENCE. 


— — 


Wm. Curtis and Son v. Armstrong and Oo. (Limited. 

This action came before the Lord Chief Baron and a special jury, at 
Dublin, on the 22nd inst., and was for the recovery of £861. Os. 2d., 
balance alleged to be due for work done, for materials provided, and for 
interest. The plaintiffs are electrical engineers, and were engaged by the 
defendants to erect an electric light installation at the Royal Marine 
Hotel, Kingstown. The defendants pleaded that it wag a provision 
of the contract that the work should be done and materials pro- 
vided to the satisfaction of their engineer, and that that provision 
was not carried out to the satisfaction of their engineer. They alleged 
that the engine provided by plaintiffs was defective and insufficient, 
and paid £670 into court as sufficient to satisfy plaintiffs’ claim. 
Defendants also filed a counter-olaim, in which they alleged that the 
plaintiffs had agreed to maintain the installation for a period of twelve 
months after completion, that the plaintiffs had not carried out this agree- 
ment, and that the defendants had suffered loss in maintaining same. The 
defendants further pleaded that it was a condition of the contract that the 
works should be completed by June 1, 1895, and that any delay in com- 
pleting the works should subject plaintiffs to a deduction from the contract 
price by way of liquidated damages, and not as a penalty of £5 per day 
for every day the contract time was exceeded, and defendants claimed the 
penalties. Plaintiffs pleaded in respect to the counter-claim that on 
several occasions they were prevented from having access to the rooms in 
which work provided for by the contract was to be done, and that it was 
by reason of such interruptions that they were prevented from carrying 
out the contract within the time mentioned. After a lengthy hearing, 
extending over two days, the jury found for the plaintiffs for £567, and for 
the defendants for 6d, damages on the counter claim. 


5 ——— ——ñ—ñ 


Radiography.—In a letter to the Electrical Review of New 
York of December 2nd, Mr. Nikola Tesla expounds at consider- 
able length his theory as to the cause and action of X-rays, and 
he also gives some experimental results, some of which are of 
interest. He finds that the following method of procedure 
enables him to get the best results with fluorescent screens. 
At first only a comparatively small pressure is applied to the 
terminals of the Crookes tube. This pressure is gradually 
increased, and at a certain pressure the object examined is 
clearest. “But as the vacuum is increasing, the pressure 
generally rises, and the image gets blurred in spite of the 
screen getting much brighter. Just as soon as the clearness 
is slightly diminished, the experimenter should for a few 
moments reverse the current, lowering the vacuum a little in 
this manner. The current being again given the direction it had 
at first, namely, that which causes a slow and steady increase 
of the vacuum, the shadow gets again clear, and by such easy 
manipulation the best result may be secured. An additional 
advantage, however, is gained, because the frequent reversals 
produce a brighter phosphorescence of the screen. When 
taking a photograph, the bulb should be watched through the 
Boreen and the switches manipulated in the above manner." 
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TRADE NOTES AND NOTICES. - 
[Notices for insertion under the above heading must reach the Office 


not later than first post Thursday morning. New Оа 
Price Lists, and similar matter should be sent early in the week.) 


‘SPECIAL NOTIOE-The 1896 (fourteenth annual) edition of 
“THB ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 6d., post free 8s. 34. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and circulars and 
full information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 5s., postage 9d.; abroad, 6s. 6d. post free. After publi. 
cation, Тв. 6d., by post 8s. 3d., abroad, 9s. post free. 


NEW BOOKS AND EDITIONS. . | 

The following New Books and Editions oan be obtained of the Booksellers 

or direct from .the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— : 


* MOTIVE ‘POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—By 


E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 128. 6d. 
post fres; abroad, 138. 6d. | | 
„% THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Edition ts now ready. Price 
128. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. А 
‘t SUBMARINE CaBLE-LAYING AND RzPArBING."—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 1928. 6d. Now ready. 
LABORATORY NoTES AND Forms.—With the above title, we have read 


a set of 40 Elemen and Advanced Exercises for use in Electri 


Engi сІаавев. ese have been pee Dr. J. A. Fleming 
and. will 2 found of great service b each 4 Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistante, and to serve as а record of the work done by the student. 
Each. Form is supplied either singly at 4d., or 88. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises oan be obtained price De. 6d. nett. e complete set of Twenty 
Elementary and esr A dvanced. Exercises are price 10s. 6d. nett, or in 
ce 


handy portfolio, nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price 1s. each. A ful] 
prospectus sent post free. | 


** ELzorRI0 Motive POwEB."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric vn) Ls mining and general power transmission 
purposes, in which the author had much experience. . The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 11s.). 

“ DRUM ARMATURES AND OOMMUTATORS.”—By Mr. F. Marten Weymouth. 
s-also ready; price 7 6d. (abroad 8s.). Prospectus on application. 

“ Erzorgiü0 LAMPS AND Exkorajo LroHTING," by Prof. J. A. Fleming. 
M. A., D. Sa., F. R. S., is now ready, The book is handsomely boun 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospeotus post free. ; T | 
'" ELECTRIOAL ENGINEERING FORMULA,” a pooket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; pripe 7s. 6d., d t 78. 9d. 
(abroad 88.]. A paper edition with wide margins can be supplied, 
price 128. 6d., post free 138. (abroad 18s, 6d.). Prospectus on application. 

" ARMATURE WINDINGS OF Егкствіс MacHINES."—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 66 full-page tables, 30s., post free. : 

"Tug Work or HznTz."—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. á dá dii 

" THE Авт OF ELzoTROLYTIO SEPARATION OF METALS,"—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

„Tun INCANDESOENT LAMP Ано Its MANUPFAOTUBE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8s.) 
Prospectus on application. 

“ ELEcTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. | 

“PRACTICAL. NOTES ТОВ ELzorRICAL STUDENTS."—By M . А. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. үте 

“Tae STEAM ENGINE INDICATOR AND IN DICATOR DIAGRAMS."—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


“LOCALISATION. OF FAvLTS IN Егкстис Licut Mains.”—By F. C. 
Raphael. Nearly ready. | - TEM ! 


ТЕКрЕВЗ Invirep.—The Managers of the Royal Infirmary, Edin- 
burgh, invite tenders for wiring the Infirmary buildings for the 
electric light. Specifications, &c., can be inspected at the office of 
the Consulting Engineer (Prof. А. B. W. Kennedy), 17, Victoria- 
Street, Westminster, S. W. Tenders must be sent in to Mr. 
William 5. Caw, Treasurer and Clerk, by 10 a.m. of Thuraday, 
the 28th inst. Further particulars are given in our advertisement 
columns; - 1 . 
= The Electrical Committee of the Bristol Town Council 
invite tenders for the supply, delivery and erection of five mild 
steel Lancashire boilers, with fittings, &c. Plans and sections of 
the electric light station may be seen at the office of the ‘Engineer, 
Tem le-hack, Bristol, and copies of specifications and form of tender 
тау be obtained at the office of the Secnetary.(Mr. 


Prosser), to whom tenders must be sent by 4 p.m. on Thursday, 
the 21st inst. Further information appears in our advertisement 
columns. ! 

TENDERS INviTED.—The County Borough of Halifax invite ten- 
ders for a 300-kilowatt low-speed steam alternator. Specifications 
from the Borough Electrical Engineer (Mr. T. P. Wilmshurst), 
Corporation Electricity Works, Halifax. Tenders must be sent in 
to the Town Clerk (Mr. Keighley Walton) by 10 a.m. on Tuesday. 
the 12th inst. Our advertisement columns contain additional par- 
ticulars. я 

—— Theo Jamaica Privy Council invite applications for a 
licence for the establishment and working of a system of rapid 
transit in Kingston, Jamaica. Applications must be addressed to 
the Clerk of the Privy Council. Copies of the Tramways Law 
(1895) and of the Governor's rules made thereunder, as well as 
maps of Kingston and suburbs, may be seen at the office of the 
Crown Agents for the Colonies, Downing-street, S. W. Applications 
will not be considered before April 15th next. | 

The Blackburn Guardians invite tenders for the laying 
of an electric fire alarm service between the various buildings of 
the workhouse. Tenders to the Clerk, Union Offices, Cardwell- 
place, Blackburn, by 9th inst. | 
The Prussian State Railway authorities at Kattowitz 
invite tenders for the supply of a quantity of arc-lamp carbons. 
са to the Konigliche Eisenbahn Direction, Kattowitz, by the 
11th inst. | , 


—— —— The Hamburg Finance Deputation invite tenders for a 
complete electric lighting installation for the steam dredgers, No. 1 
and No. 3. Tenders (marked No. 320), to the Finanz Deputation, 
Hamburg, by the 5th inst. | | 
Tenders are invited by the Breslau Direction of the 

Prussian State Railways for the supply of a quantity of telegraph 
wire and porcelain insulators. Tenders to the Konigliche Eisen- 
bahn Direction, 106, Gartenstrasse, Breslau, by 12th inst. 

Estimates WANTED.— Estimates are invited for fixing telephonic 
communication in a City office. For further particulars eee adver- 
tisement columns. | И. 

TENDERS AccEPTED.— The Gas апа Electricity Committee of the 
Aberdeen Corporation have accepted the tender of the Electric 
Power Storage Company to keep the batteries at the electricity 
station in working order for.five years, at a cost of £60 per annum. 
The tender of Megsrs. P. C. Middleton and Co. has been accepted 
for wiring work at the electricity station at a cost of £45. ` 

SALE BY Auction.—Messrs. Wheatley Kirk, Price and Goulty, 
notify the sale by public auction at an early date of the contents of 
the marine department of Messr: Black, Hawthorn and Co. 
(Limited) (in liquidation), of Gateshead-on-Tyne. Some further 
particulars are given in our advertisement columns. 

For Disposat.—Particulars are given in our advertisement 
columns of a number of steam dynamos, &c., for sale, in good 
working order, and at present іп use at а London station. This 
plant is being cleared to make use for larger units. 

APPOINTMENT.—Mr. W. J. Rawlinson Thomas, A. I. E. E., has 
been appointed electrical inspector and adviser to the Birmingham 
City Council. PN DET 

APPOINTMENT VACANT.—An assistant is required for the Physical 
Laboratory of the Bradford Technical College. Salary £75 per 
annum. Applications to the Secretary. | 

Business Norices.—Mr. Arthur B. Wykes, liquidator to the 
Wigston Electrica] and Engineering Company (Limited), notifies 
that he has sold the plant, tools, patents, and drawings, &c., com- 
plete of the Wigston Company to Messrs. Girdlestone and Co., of 
Davies-street, Berkeley-square, London, W., who propose to carry 
ou the business under the style of ** The Westminster Engineering 
Company (Limited)“; and Messrs. Girdlestone and Co. also notify 
their purchase of the Wigston undertaking and its incorporation in 
their present business. Mr. F. V. Andersen has been retained as 
consulting electrical engineer. The works of the new concern 
(particulars of which will be found under New Companies) will 
remain in Regency-street, the West-end office being at 16, Davies- 
street, as above mentioned. | | 

——— Messrs. Johnson and Phillips, owing to the large in- 
crease in the demand for their make of vulcanised cables and wires, 
and in order to meet the requirements of clients requiring a few 
coils at short notice, have opened a cable and wire stores at their 
London offices, 14, Union-court, Old Broad-street, E. C. Arrange- 
ments have been made to deliver emergency orders received by 
telegram or telephone. 

BANKRUPTCIES.— Claims against the separate estate of Mr. Chas. 
Friend Cooper, electrical engineer and contractor, Norbiton Lodge, 


Kingston-on-Thames (lately trading in partnership with Mr. E. J. 
Paterson, under the style of Paterson and Cooper), must be sent 


in to Mr. Edward C. Moore, 3, Crosby-square, London, E.C., by 
the 9th inst. ——Claims against the separate estate of Mr. Edward 


Frank Wm. | J. Paterson, electrical engineer and contractor, 125, Queen’s-road, . 
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Finsbury Park, London, N. (lately trading in partnership with 


Mr. Charles Friend Cooper, under the style of Paterson and Cooper), 


must be sent in to Mr. Edward C. Moore, 3, Crosby-square, 


C., 
by the 9th inst. | 


BANKRUPTCIES. —N otice is given that Messrs. E. J. Paterson and. 


C. F. Cooper will apply for their discharge in bankruptcy on the 22nd 
inst., at 11 a. m., at Bankruptcy-buildings, Carey-street, London, W. C. 
— — Thomas Maddren, electrician, trading as T. Maddren 
and Co., 32, High-street, late 47, Castle-arcade, Cardiff, has been 
adjudicated baukrupt. First meeting of creditors at the Official 
Receiver's, Cardiff, on 5th inst. Public examination at the ‘Town 
Hall, Cardiff, on 22nd inst. - 
LIOUIDATION.— Official notice is given of the voluntary liquidation 
of the Manchester Edison-Swan Company (Limited). Mesars. J. E. 
Sharples and H. C. Gover have been appointed joint liquidators. 
ELECTRIC Lirrs.— The Committee of the Halifax Union have 
placed an order with Messrs. Easton, Anderson and Goolden 
(Limited), of Erith, for working the lifts at their new Infirmary 
by electricity ; six passenger and two service lifts, with all the 
necessary motors and accessories, are included in the work. Fora 
large block of mansions now in course of construction at Dedford- 
court, London, the same firm has secured an order for three 
electric passenger lifts, and one for goods ; this contract includes 
motors, electric lighting requirements, bells, and indicators. The 
Technical Schools at Manchester are also to be fitted with an 
electric passenger lift, the work in connection with which is also 
being carried out by Messrs. Easton, Anderson and Goolden. 


PORTABLE AMMETERS AND VOLTMETERS.—The annexed illustra- 


tion shows a new portable type of the Weston instrument that 
Messrs. Elliott Bros. are now manufacturing. The ammeters of 


this pattern are constructed in six different sizes, the smallest size 


being that shown on the illustration, and the largest having a 
range from 0 to 20 amperes.’ The voltmeters are made. in five 
sizes, also with equally divided scales, the smallest reading from 
0 to З volts, and the largest from 0 to 250 volts. ~ 


Patent Treaps.~-The Safety Tread Syndicate (Limited) have 
secured an order for the supply of Mason’s patent treads to the 
Tower at New Brighton. These treads are, we understand, now 
in use in a large number of factories, electric supply stations, &c., 
throughout the country. 

MARINE PRoOPULSIOX.— The preliminary trial trip recently took 
place of a new torpedo boat, the Turbina, built at Wallsend by 
the Marine Steam Turbine Company, of Newcastle, with a view of 
applying to marine purposes the well-known Parsons' steam turbine. 
By the use of these turbines it is anticipated by the builders that 
the consumption of steam per effective horse-power will be less 
than with the best triple compound condensing engines, in addition 
to the very considerable saving in initial cost and in the weight of 
machinery. Additional advantages claimed for the use of these 
turbines are: increased speed, extra space, and consequently 
increased carrying power, improved facilities for navigating shallow 
waters, reduction of cost for attendance and up-keep expenses, 


reduced vibration, and smaller size and weight of screw propeller 


and shafting. The length of the Turbina is 100ft., 9ft. beam, 
with maximum displacement of about 42 tons. The speed on the 
trial was 29:6 knots per hour, beating previous records of boats of 
this size by over five hours. "" | 


Parcets Post ARRANGEMENTS.—A re-arrangement has been 


made in the Parcels Post rates to British New Guinea, New 


South Wales, New Zealand, Queensland, South Australia, Tas- 
mania, Victoria and Western Australia, where, until further 
notice, the charge for the first pound is reduced to 1s., and 6d. for 
each additional pound or fraction thereof. The rate to Fiji has 
been reduced to 1s. for the first pound, and 8d. for each additional 
pound or fraction thereof; and the rate to the New Hebrides is 
now ls. 1d. for the first pound, and 7d. for each additional pound 
or fraction thereof. A small reduction has been made in the. 
rates for the transmission of parcels by post to Chili. The limit of 
weight for Parcels Post packages to Sweden has been raised from 
71b. to 111b., and a slight reduction made in the charges. 

Exports or ELECTRICAL APPARATUS AND MATERIAI.— The follow-' 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) for Dec. 23rd 
and Dec. 24th, with the porta of destination :— 

Argentina—Buenos Ayres, £30. Australasia—Melbourne, £234 (in- 
cluding £45 telegraph material); Sydney, £213. Holland—Flushing, 
£80. India—Bombay, £32; Calcutta, £473. Norway Christiania, £84. 
South Africa—Cape Town, £149 ; Durban, £272; East London, £2,130. 
Total, £3,697. 

ForEIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
—Foreign-made goods have been re-exported as follows :— | 

Norway—Christiania, £84. 

ELECTRICAL INSTALLATION RULES. —We have received an advanced, 
copy of the newly revised Rules and Regulations for electrical in- 
stallations issued by the Liverpool and London and Globe Insur- 
ance Company. This Company was formerly amongst those Cor- 
porations using the set of installation rules still in use by the Sun. 
Guardian, North British and Mercantile, Hand-in-Hand, Westmin- 
ster, Alliance, and several others. With the object of avoiding ап: 
undue multiplication of installation rules and regulations we under- 
stand that the Companies last referred to have decided to await the: 
issue of the revised Institution Rules before again modifying their 
regulations. The rules under review for the first time deal speci- 
fically with regulations affecting the insulation of electrolytic’ 
apparatus and the avoidance of interference with telephone and 
call bell circuits. The main object of the Company has evidently 
been to reduce the number of restrictions to the use of the electric. 
light, and to simplify as far as possible the precautions necessary to: 
be taken by contractors and others in interior wiring work. ` 

CALENDARS. — We have to acknowledge the receipt of a handsome 
framed and glazed calendar for 1897 from Street's British and 
Colonial Advertising Oftices, of 30, Cornhill, E.C., and Serle-street, 
W.C. The get-up of this calenday..jg certainly one of the best of 
the year. | id | 
———— А really useful desk companion, in the form of a Diary 
Pad for 1897, is forwarded by the Electrical Power Storage Com- 
pany (Limited), of 4, Great Winchester-street, London, E. C. In 
addition to forming an excellent advertisement of the firm's special 
class of manufactures, the information given is such as is usually 
looked for in publications of this character. Attached to the diary: 
is a useful pad blotter, and a conspicuous calendar for the year. 

——— A very useful midget pocket calendar is forwarded by 
the Brush Company, which is made doubly serviceable by the pro- 
vision of a pencil inserted in and protected by a loop at the back. 
— Quite a departure is made by the General Electric Com- 


pany in the issue of a brochure giving a well-executed set of half- 


tone views of the various departments at the head offices and works 
of the Company. The value of the illustrations is enhanced by the 
inclusion of portraits of the heads of the departments. The only 
photo we feel any difficulty in recognising is that of the much- 
respected Managing Director himself. The grouping and arrange- 
ment of the photos are very well done. 

— ———— Messrs. Croggan and Co. forward a small handy tear- 
off sheet calendar illustrating their electrical specialities. 


BArH.— The Local Government Board have sanctioned the appli- 
cation of the City Council to borrow £45,000 for the purchase of 
the undertaking of the City of Bath Electric Lighting and Engineer- 
ing Company, and for additions and extensions to the plant and 
mains. The Council originally decided to borrow this sum ; but 
some time before the Local Government Board inquiry was held it 
was decided to apply for an additional sum of £13,000 for exten- 
sion purposes. This latter application has been refused, as the 
Board consider it should form the subject of a future and separate 
application. The period of the loan is 20 years. The Electric 
Lighting Committee have arranged to take over the works early in 
January. 

Bray (InELAND). —Mr. R. O’Brien-Smyth held a Local Govern- 
ment Board inquiry last week into the application of the Town 
Commissioners for sanction to borrow £5,450 for electric light ex- 
tension purposes. The Chairman of the Commissioners (Sir Henry 
Cochrane) gave particulars of the proposed extensions, which he said 
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were necessary for the successful working of the installation. The 
works had been purchased from the liquidator of J. E. H. Gordon 
and Co. (Limited) for £3,060, and with the present loan the gross 


outlay would be only £8,510. The Township electrical engineer, 


Mr. G. M. Harriss, submitted plans and specifications and gave 


technical details, after which the inquiry closed. 


CoLLIERX LIOHTING.— The Hickleton Main New Colliery is now 
lighted electrically. Electric motors are also employed for driving 
the haulage engines, the current being conveyed down the pit by 


special steel-armoured cables. 
Dersy.—The Electric Light Committee recommend the Town 


Council to apply for sanction to borrow £20,000 for electric light 
extension purposes. ö 


DixdwALL.— Another scheme for the electric lighting of this 
town has been submitted to the Town Council by Mr. D. Neale, 
electrical engineer, of Edinburgh. Particulars of Mr. Yorke’s 
scheme, which provided for the employment of water-power, were 
given in our issue of the 11th ult. Mr. Neale proposes to erect a 
gas-engine station. The price proposed to be charged for current 
is 6d. per unit; but the contract for public lighting is to be for a 
period of five or ten years, on the expiry of which the Council may 
either renew the term or purchase the works at a valuation. Both 
Schemes have been considered by the Council; but it has been 
decided to prepare a fresh specification, on which offers are to be 
invited from the same promoters. 


Dursan (NaTAL).—The Town Council recently appointed a com- 
mittee to consider the advisability of introducing electric traction 
on the local tramways. | 


Evectric TRACTION IN IRELAND.—An application was made to 
the Judicial Committee of the Privy Council, Dublin, on the 24th 
ult., to authorise the construction of tramways between Clontarf 
and Howth. For the promoters, Mr. Wright, Q. C., stated that it 
was proposed to construct a tramway, to be worked by electricity, 
from Dollymount to Howth, a distance of 6$ or 7 miles. The 
application was approved at the County Presentment Sessions in 
April, 1894, and was afterwards sanctioned by the Grand Jury. An 
agreement had been entered into with the Dublin United Tramways 
Company to work the proposed line. The present application was 
opposed by the Great Northern Railway of Ireland, who had pre- 
pared a rival sccheme ; and the Dublin Grand Jury claimed that 
as so much delay had taken place the scheme ought to be 
again submitted to them for consideration. The capital of 
the promoting Company, the Clontarf and Hill of Howth Company, 
was £65,000. Mr. Matheson, Q.C., for the Great Northern 
Compány, contended that the Privy Council had no power to 
make the order sought. The present application was nominally 
to construct a line from Dollymount to Howth, but in reality it 
was one for power to construct a line from Dublin to Howth. 
The application was refused; and Mr. Wright, Q.C., said the 
promoters intended to go to Parliament, and they would apply 
to have the Standing Orders suspended, so that they could go on 
with their Bill. He asked to be furnished with a copy of the 
judgment, in order to show that the application had been refused 
on the ground of no jurisdiction. 

Factory LicHtinc.—The extensive new export tobacco factory 
of Messrs. Lambert and Butler has been fitted for the electric 
light throughout by Mr. T. H. Taylor, of West Kensington. The 
installation includes a complete telephone system throughout the 
building. 

HarrrAx.—The Borough Electrical Engineer (Mr. T. P. Wilms- 
hurst) has been instructed to prepare a report upon the feasibility 
of working a tramway system from the Corporation electricity 
supply station, and a sub-committee has been appointed to collect 
information as to the most suitable system of electric traction to be 
adopted. 

KiLLARNEY.—A mong the sufferers by the deplorable bog slide in 
Ireland may be mentioned the Killarney Electric Light Company, 
whose works, situated on the banks of the river Flesk, and depen- 
dent upon its waters for power, were brought to a standatill. 

Kineswoop (BRISTOL).— The question of the purchase of the 
undertaking of the local Electric Light Company has been further 
discussed by the District Council. A motion to offer a definite 
sum to the Company, in order to facilitate the negotiations, was 
agreed to. ; 

LEWIsHAM (Lonpon).—The District Board of Works have decided 
to oppose the application of the Blackheath and Greenwich District 
Electric Light Company for a Provisional Order for the district. 

Lieut Rainwavs IN [RELAND.—In our issue of the 18th ult. we 
gave some particulars of a scheme for constructing light railways in 
Kildare. It is now stated that the projected line will be a con- 
tinuation of the Dublin-Leixlip tramway, on which it is proposed 
to adopt electricity as the motive power and to extend the line to 
Celbridge, thence on the new Company's system through Castle- 
browne or Clongowes to Donadea. It is proposed to lay the line 
close to, but not on the public road, so that the trains may be able 


T. Clayton, J. Fellows and T. Watkins. 


to run at a maximum speed of 40 miles an hour. It is stated that 
a still further scheme of extension is under consideration. 

MIDDLESBROUGH.—The Corporation have appointed a sub-com- 
mittee to consult with the Thornaby and Stockton Corporations as 
to the proposals of the Imperial Tramways Company to introduce 
electric traction on the tramways in the three boroughs. 


NeatH.—The new works of the Neath Sheet Steel and Gal- 
vanising Company have just been fitted up for the electric light by 
Messrs. J. C. Howell and Co.——The Corporation have decided to 
proceed with their Bill for the purchase of the local tramways, the 
extension of the system, and the introduction of electric traction. 


PETERBOROUGH.—The minutes of the Lighting Committee pre- 
sented at the last meeting of the Town Council stated that the 
Committee had had an interview with Mr. J. F. Albright and 
Mr. F. R. Reeves (managing director and secretary respectively, 
of Crompton and Co., Limited), relative to the transfer of the 
Peterborough Provisional Order. The Committee have decided to 
obtain information from other boroughs where Orders have been 
transferred to companies before coming to a decision in the matter. 


РЕОРОВЕр NEW LONDON Rairnwavs.—A Bill has been deposited 
by the City and West End Railway Company in which powers are. 
sought to construct an underground railway from Bridge-road, 
Hammersmith, to Cannon-street, near Budge-row, in the City, 
a distance of 6} miles. The capital is to be £3,150,000, with 
borrowing powers to the extent of £1.050,000. "The promoters are 
Messrs. T. Davidson. R. E. Farrant, J. H. Lukach, F. E. Warburg, 
E. Cassel, D. O. Mills, J. Rochefort Maguire, Carl Meyer, H. 
Oppenheim, H. C. Perkins, H. Smith, and Sir H. T. Farquhar, 
Bart., М.Р. The first four will be the first Directors. It is pro- 
posed to work the railway, if instructed, by electricity, and power 
is sought to pay interest out of capital during the five years within 


which the line is to be completed. 


—— ——— A second Bill relates to the working of a railway 
between Praed-street, Paddington. to Acton-lane, Willesden. The 
proposed railway wil be about 4} miles in length, and will be 
worked by electricity supplied from a generating station at Willes- 
den. The capital of the Company is to be £350,000, in £10 shares, 


with the right to subsequently divide the shares into Preferred 
‘and ‘‘ Deferred half shares." 


Borrowing powers to the extent of 
The first Directors of the Company are : 
The promoters require a 
period of five years for the construction of the railway ; and it is 
proposed to pay 3 per cent. interest out of capital to an amount not 
exceeding £16,000. 

——— The Metropolitan District Railway Company seek 
powers to construct a railway between the Earl's Court and Man- 
sion House stations. The up and down lines of the proposed 
railway will pass in separate tunnels under the existing line, and 
are to be worked by electricity from a generating station proposed 
to be erected near the Walham Green station. The Company seek 
power to raise £1,200,000 Ordinary and Preference stock, and 
£400,000 by the creation of Debenture stock. The line is to be 
completed in five years, and power is sought to pay interest out 
of capital at 3 per cent., not exceeding altogether £150,000. The 
same Company seek powers to work the whole of their existing 
railways by electricity, and for this purpose to raise £500,000 
further capital, with additional borrowing powers not exceeding 
£166,000. Electric current for working the existing railways will 
be generated at the same station as that for the Earl’s Court and 
Mansion House stations. 


STocKINGForD.—The Pooley Hall Colliery Company have recently 
added to their extensive electrical plant three large motors and a 
20-unit dynamo, to be supplied by Messrs. Easton, Anderson and 
Goolden (Limited), of Erith, who in 1895 fixed the electric pumping 
machinery at the same pit. 

SunBITON.—The Assembly Rooms are being wired for the electric 
light by Messrs. New and Mayne. About 200 lights will be 
required. | 

SwANSEA.— The Town Council have decided to obtain a raport 
from Dr. John Hopkinson on the agreement with the local Tram- 
ways Company, and generally as to the feasibility of the triple 
electric lighting, traction and refuse-destructor scheme. 

THEFT.—At the Southwark Police Court, on Monday, a young 
man named Fisher was charged with stealing electrical fittings, 
value £4. 10s., belonging to his late employer, Mr. J. Arnold, 
electrician, Great Suffolk-street, Borough. The prisoner was dis- 
charged for misconduct, and the missing property was afterwards 
found in his possession. He pleaded guilty, and was sentenced to 
one month’s hard labour. 

West BROMwICH.— The Highways Committee of the Town 
Council have decided to recommend the Council to oppose the 
Bill of the local Tramway Company for power to introduce electric 
traction. This decision has been come to in order to obtain a locus 
standi before Parliament, as the Committee object to certain pro- 
visions of the Bill. | ur : 


£116,666 are also sought. 
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COMPANIES’ MEETINGS AND REPORTS. 


Amazon Telegraph Company (Limited). 
The second ordinary general meeting of this Company was heid at jhe 
office, Blomfield House, London Wall, yesterday. Lord Richard H. Browne 
presided. 


The SECRETARY (Mr. R. M. Cunningham) having read the notice con- 


vening the meeting, the report of the Directors was taken as read. 

The CHAIRMAN said : Gentlemen, I regret to say that our Chairman, 
Mr. Andrews, is absent owing to illness. I am quite sure that all the 
shareholders of the Company, present and absent, will join with me in 
expressing the wish that Mr. Andrews may be speedily restored to 
health (Hear, hear!). I have been selected to take his place to-day, and 
as [ have had but very short notice and but little time for preparation, 
I must ask your kind indulgence for any errors I may make. You 
will remember that in the first circular which was issued believe in 
Aprillast--you were informed of the opening of the lines on February 12th, 
and consequently the accounts that we now deal with relate to the period, 
so far as regards the revenue account, from February 12th to June 30th; but, of 
course, the whole of the accounts, from the commencement of the Company 
to June 30th, appear in the balance-sheet. When we commenced at the 
date I have just mentioned a considerable portion of the system—nearly 
the whole of it—was opened. "There were certain portions which were not 
actually opened, and during the period we have to deal with there was, 
unfortunately, a certain amount of repairs and interruptions, which 
had to be made good. I think, however, we may consider that the 
accounts we lay before you are decidedly satisfactory for this period. 
Certain breaks occurred in our lines; but we must ask you to remember 
that we had to deal with an enormous river, the waters of which were 
comparatively unknown ; aud, although every precaution was taken, it is 
impossible in such a gigantic enterprise to foresee everything. The Board, 
first of all, secured the services of engineers of the very highest character 
—second to none, I may say, in the telegraph world—Messrs. Clark, 
Forde, Taylor and Sons. We also ‘secured as contractors Messrs, 
Siemens, whose name is so well known. The manner in which Messrs. 
Siemens carry out their contracts is also well known, and therefore I 
need not say anything further on this point. I only mention it, in fact, to 
show that every possible precaution was taken by the Board to ensure 
success As regards the cable up to Santarem I think we have had, at 
present, comparatively little trouble ; it has been in the upper waters above 
that point, where numerous other rivers come in, and where I believe Iam 
correct in saying that in the rainy season enormous masses of débris are 
carried down—it has been there that we have had the greatest difficulty, 
and where the breaks have occurred. One thing that has caused us con- 
siderable difficulty is that a portion of the period in which we had to do 
the repairs was & time of flood, which rendered the work more difficult ; 
but still we have every hope and reason to believe that when 
the repairs which are now being carried out are completed, 
we shall do very much better, and I think we have stil reason 
to hope that our enterprise in the end will be decidedly successful. 
You must remember that there have always been considerable difficulties 
in these telegraph undertakings. There was firet of all the case with which 
we are all acquainted—that of the Atlantic cable. We know what diffi- 
culties had to be surmounted in connection with that project ; but, fortu- 
nately, its promoters had courage and energy, and persevered with the 
work, and all came out well. Ithink I may also mention an instance which 
is nearer to us, although I am not quite acquainted with all the details—I 
refer to the River Plate. When the line was firet laid there con- 
siderable difficulties were met with; but having got to know the 
actual conditions of the river, I think I am justified in saying that 
matters bave gone fairly well since; at all eventa, they have done well. 
We have now to deal with the period from February 12th to June 30th ; 
and if you turn to the revenue account for this period of four and a-half 
months, roughly speaking, I think you will see cause for feeling consider- 
able encouragement. The total receipts amount to £11,675, of which 
£5,224 is from receipts of the lines. We have been assisted by the 
subsidy of the Brazilian Government, which has amounted to £6,371. 
This subsidy shows clearly to us, I think we may assume, that the 
Government are well disposed towards us, and they are using and 
will use their best endeavours to assist us both now and in the 
future,. because you must remember that this subsidy of over £17,000 
a year lasts for 20 years out of the 50 years we still have of the 
period of the concession. On turning to the balance sheet you will see 
that everything up to February 12th has been, as a matter of course, 
charged to capital account. As regards our ships, which you will see 
amount to a considerable and important item, this Company owns the 
* Viking," which stands in our books at £12,709. It is a veasel of small 
draught, and comparatively small power; but still it was generally con- 
sidered that, having small draught, she would be more useful in the upper 
waters of the river. We bave also been obliged during this period to charter, 
for a time, the “ Norseman,” and you will see that we have paid £868 for 
her. That assisted us very much in onrrepairs. I need hardly say that 
in an enterprise of this sort we must have a certain amount of spare cable 
on the spot, and at the present time we have out there about 140 miles 
of cable ready for repairs, or to replace cable that has given way. We had 
sent out in another vessel, the ''Inverness," another 100 miles of cable. 
The “ Inverness " was a sailing ship we had bought, and we had sent her 
out with 100 miles of cable, 400 tons of coal,and other stores, and our 
idea and intention was that she should remain permanently up the river 
in some suitable place, wherever it was most convenient, as a hulk for 
carrying cable, stores, and other purposes; but I am sorry to say 
that since this report has been circulated among the shareholders, we 
have received the very bad news that the Inverness had gone ashore, 


and was likely to become a complete wreck. We have not the 
details, however, and are therefore unable to say whether there can be 
any salvage or not ; but there is one thing which is very satisfactory for us 
to know—namely, that both the ship, the cable, the stores, and every- 
thing on board was fully insured. It therefore simply amounts, so far as 
we are concerned, to a question of delay. We shall look out for another 
vessel to take her place, and we shall have manufactured a certain amount 
of spare cable, which will be sent out at the earliest possible date, I 
think there is only one other inatter upon which I need say anything ; but 
the shareholders would probably desire to know something of what has 
occurred since June 50th, the date of the accounts now submitted. I am 
sorry to say that since that period the traffic has been bad, owing to 
several interruptions. We have tackled this to the best of our ability, and 
we have every hope and belief that we shall be fully through, about, I think 
I may say, although I do not like to commit myself to a date, three or four 
weeks. We may also hope that the experience we shall then have gained 
of the position of the cable, with the repairs we have effected, will render 
us less liable to interruption. We all feel that if we are able to maintain 
a fairly continuous service without interruptions the traffic would very 
much increase. The short time that we have been at work up to the 
period dealt with in these accounts has shown that the business men 
living in the upper waters certainly are anxious to take advantage of 
the cable communication ; and once the idea is started, and the habit 
of using the telegraph for commercial and business purposes is acquired, I 
think that that habit will grow on the publie, and that the necessity for 
employing the telegraph will become greater. I think, therefore, that, 
although up to the present date our receipts have been by no means good, 
we may have every hope, during the rest of the year, if we are able to 
carry through the repairs which I have indicated, that we may have an 
improved and an improving traffic. I have already made some remarks 
about the state of the river in the upper waters. This is a subject which I 
do not like to say too mucb about, as I am not an expert; but [ am pleased 
to see that we have among us to-day Mr. Siemens. As I have already said, 
I think that every possible precaution was taken before this line was laid. 
The representative of our engineera, Messrs. Clark, Forde and Taylor, 
accompanied Mr. Siemens on his expedition to survey the waters before 
the route was selected for the cable. I have no doubt that that must 
have cost our contractors a considerable sum of money ; but at the same 
time it has enabled Mr. Siemens to speak much more clearly upon this 
subject than I can possibly do, and I will therefore ask him if he will 
kindly explain to the meeting anything he may consider proper about this 
matter—the condition of the watera, and also what the prospect of our 
future success may be in keepiog the lines free from interruptions and 
accidents. I have now only formally to move— 


* That the report and accounts to June 30, 1896, now submitted, be and the 
same are hereby approved und adopted." 


Mr. C. W. EARLE seconded the motion, 
The CHAIRMAN invited discussion, but no shareholder rising to 
address the meeting, he put the resolution, and it was carried unanimously. 


' He afterwards proposed the re-election as a Director of Mr. W. S. Andrews: 


Mr. JOHN COPPEN seconded the resolution, which was carried unani- 
mously. 

On the motion of Mr. EARLE, seconded by the Managing Director 
(Major Wood), Lord Richard H. Browne was also re-elected to his seat at 
the Board. 

Mr. RICHARD COLLETT afterwards proposed, and Mr. GERHARDI 
seconded, the re-election of the auditors, Messrs. Deloitte, Dever, Griffiths 
and Co. ; and the resolution was carried unanimously. 

Mr. SIEMENS afterwards addressed the meeting. He said: You were 
kind enough, Mr. Chairman, to tell the shareholders that we had a special 
expedition beforehand, because we were, of course, aware that laying a 
cable in a river which is larger than the six biggest rivers of Asia taken 
together, was quite a novel undertaking, and required special precaution. I 
may also say that we had contemplated the possibility of laying a cable for 
several years, because we had been approached direct by the Brazilian 
Government before Mr. Reedy got the concession which was eventually 
acquired by this Company. We therefore knew that it would bea difficult 
matter. In the preliminary expedition we chartered a small steamer for 
the service of the representatives of the Company who selected the stations 
at the various towns and for ourselves. We were very careful to take as 
many soundings as we could to ascertain wherever we could the character 
of the river bed, in order that we might form an idea as to how we could 
best lay the cable. It has unfortunately turned out, however, that the 
upper part of the river, where the interruptions have taken place, entirely 
deceived us on our preliminary voyage. Wherever we took soundings we 
found soft mud at the bottom, which is locally called tabatinga ; it is a stiff 
soft clay, and both the consulting engineer who was with us and Mr. Reedy, 
as well as our own engineers, were unanimously of opinion that no better 
bottom could be found for the cable. The facts of the case, too, have 
proved that we were absolutely right in tbat ; indeed, the bottom is too 
good for the cable, because once the line sinks into it, it is almost impoesible 
to get it out again. That has been one of our great difficulties in effecting 
the repairs. On the other hand, in those reaches of the river which 
appeared to be absolutely in mud—the land on both aides is quite flat 
there were some rocks, which did not come to the surface, but which pro- 
jected from above the bottom of the river. As far as I can make out from 
the reports of the representative of the Company at Para, it is in these 
places that the drifting trees, &c., have been able to catch the cable. 
Wherever it lies in the soft mud it has sunk in, and will give no trouble ; 
but where the cable has been on these rocks difficulty has occurred, and 
the remedy is to lay the line half-a-mile north or south away from these 
rocks, which are only in patches or bits. The difficulty particularly was 
that there were no proper soundings. The river flows so quickly that the 
ordinary sounding with the hand-sounding line is quite impossible ; ‘but we 
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had in the preliminary expedition, and also, of course, on our cable ship, Sir 
William Thomson's sounding gear, and that enabled us to take good sound- 
ings. As luck would have it, we did not discover any rocks on our preliminary 
voyage, except in two or three places, where they came to the surface of the 
water, and we afterwards avoided them; but these patches of rock we, unfor- 
tunately, did not discover, and therefore when welaid the cable we consulted 
with every one who had beenthere before, and also took the pilot's advice, and 
we laid the line rather in the middle of the current, thinking there would 
be the least chance there of any vessel anchoring and destroying the cable. 
As it was also а soft bottom we felt quite.confident that the cable would 
itself sink down and protect itself. That haa been a mistake ; but I am 
quite confident, personally, that as soon as that has been remedied and 
the cable has been laid half a mile north or south from its present courae, it 
will be perfectly safe. As regards the prospect of traffic, the Chairman has 
already mentioned the principal point—tbat when the people once become 
accustomed to the telegraph they will use it more, and the way we were 
received when we laid the cable at the various places left not the slightest 
doubt that a great want was felt for quick communication, and that it 
would be fully utilised. In fact, the people have fully utilised the cable, 
because you must not forget that the very satisfactory revenue which the 
report shows has been principally derived from thoee very small 
places which have been connected along the Amazon River, from 
which practically no revenue was expected. It was thought that 
the principal revenue woull come from through messages. I am, 
therefore, absolutely certain that a very good traílic is to be expected ; 
and.I may say, as a sort of convincing argument, that I myself have 
acquired a good many shares in this Company, because I am perfectly 
certain that it will turn out an extremely remunerative investment. 

The CHAIRMAN having thanked Mr..Siemens for his explanatory 
remarks, a vote expressing thanks to the Directors and condolence with 
Mr. Andrews in his illness, brought the meeting to a close. 


The following is the report of the Directora to June 30th last :— 

The total revenue amounts to £11,675. 9s. 8d., and the working expenses 
since the opening of the line to £6,533. 5=. 10d., leaving a balance of 
£5,142. 3s. 10d. to be carried forward. The shareholders were informed 
by circular in April last of the completion of the lines, and that the main 
cable to Manáos had been opened. Engineering difficulties appeared to 
have been overcome, but the Board regret that interruptions took place on 
some of the sections from causes that could not have been foreseen. The 
other sections are working satisfactorily. The Directors believe that, while 
these difficulties have been met with, they &re by no means insuperable, 
aud that, as was the case with submarine ocean telegraphy, so with this 
new departure of laying cables in a great river, experience has to be gained 
under the novel circumstances. The anticipations of the Directors as to 
the traffic to be earned on this line have been confirmed, as, notwith- 
standing these interruptions, it will be seen that the sum of £5,224. 128. 7d. 
has been earned, and that with the most important stations not cou- 
tinuously in circuit. The Company having fulfilled their contract, the 
Directors have pleasure in reporting that the Brazilian Government has 
paid the subsidy in accordance therewith up to June 30th last. 


West Coast of America Telegraph Company 
(Limited). ^ ` ' 


An extraordinary general meeting of this Company was held at Win- 
chester House, Old Broad-street, E.C., on Wednesday, December 30, 1896, 
to consider and, if thought fit, pass the subjoined reaolutions :— 

1. That the Directors be, and they are hereby, authorised to 
create and issue Debentures of the Company (hereinafter called * New 
Debentures’), for securing principal sums not exceeding iu the aggre- 

te £20,000, and carrying interest at the rate of 5 per cent. per 
annua, ánd that the New Debentures may be iu such form, and may 
contain such provisions, and may be secured on all or any part or 
parts of the undertaking, rights, and property of the Company, both 
present and future, in such manner and by such instrumenta or 
instrument (including, if thought fit, a Trust Deed) as the Directors 
may think fit, and that any such instrument may contain such pro- 
visions, and be in such form in all respecte, as the Directors may 
deem expedient. And that all or any of the New Debentures may 
be issued to such persons or corporations, and either by way of security 
for any existing or future debts or debt of the Company, or at any 
price or prices, or otherwise, howaoever and generally upon such terms 
in all respects as the Directors may, in their absolute discretion, deem 
expedient. Provided that every charge which may be given for the 
purpose of securing the New Debentures, or any of them, shall, so far 
as regards any rights or property now subject to the charge created 
by the Company's Trust Deed of the Ist day of January, 1878, for the 
purpose of securiug the existing Debentures of the Company of the 
aggregate nominal amount of £150,000, be subject to and rank after 
tlie last-mentioned charge." 

“2. That, subject and without, prejudice to the powera given by 
the last preceding resolution, the Directors be, and they are hereby 
authorised (if they think fit so to do), to further or collaterally secure 
the repayment of all or any of the moneys borrowed or raised on the 
security of the New Debentures and the interest thereon, by charging 
either specifically or otherwise allor any part or parts of the undertaking, 
rights or property of the Company, whether present or future, by such 
instruments or instrument, in such forms and containing such provisions 
as the Directors may think fit.“ | 

The chair was taken by Mr. J. Denison Pender. | 

The SECRETARY (Mr. Fred L. Robinson) having read the notice calling 
the meeting, as above, | Set | 

The CHAIRMAN said: Gentlemen, these resolutions are now before 
you, and I have not much to say about them, because I think they are 
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pretty clear in detail. 


If you refer to the speech which I made at our last 
general meeting you will see that I said that the Company were unable 
then to meet all their engagements, but that two Companies —the Brazilian 
Submarine and the Eastern—who were interested in this traffic, had made 
up the defciency, as the Board were not prepared to carry on this Company 
without balancing the accounts for the year which was at that time under 
revtew. It was then contemplated that we shou!d go on for another year and 
see how we got on. I am sorry to say that we have only been able to go 
ou for some six or seven months when we come.to the present date, 
just before our debenture interest is due. We have not the funds to meet 
our debenture interest due on the 31st inst. ; but the Brazilian Submarine 
Company is prepared to meet these coupons, and therefore the debenture-. 
holders will not be at any loss for the interest due. In the meantime we 
shall consider the poaition of the Company, and we shall shortly—I cannot 
give you the date--call the shareholders together again, and put some 
proposition before them. What that proposition will be I can give you no 
idea at the present time ; but something will have to be done, às your 
Directors are not going to carry on this Company as a losing concern. In. 
the course of à short time it must either be wound up, or arrangements 
must be made by which we shall not have to come before you in sucha 
condition as we were in at thé last general meeting and as we are in now. 
I do not think itis necessary for me to read the resolutions again, and I 
will, therefore, simply propose their adoption. | | 

Mr. FREDERICK WALTERS seconded the motion. 

The CHAIRMAN: I shall be happy to answer any questions that may 
be asked. After a pause, and no shareholder rising to address the mect- 
ing, he put the resolutions in the usual way, and declared them carried 
unanimously. 

In responding to a vote of thanks, the CHAIRMAN said : I am much 
obliged to you. I hope that we shall be able to come before you later on 
with some scheme which will be in the interests of all the shareholders. 

The proceedings then terminated. | 


. British Electric Traction Company (Limited). 


An extraordinary general meeting of this Company was held at 
Winchester House, London, E.C., on Tuesday, to consider the confirmation, 
as special resolutions, of the resolutions passed at the meeting held on the 
14th ult. The chair was taken by Sir Charles Rivers Wilson. 

The SECRETARY (Mr. J. Vincent Kitchener) having read the notice 
calling the meeting, 

The CHAIRMAN said that the meeting was only formal, having been 
convened to comply with statutory obligations. When he addressed them 
on the 14th ult. he explained the objects for which the Light Railway 
Orders then approved of were to be obtained for Crewe, Norwich, and the 
Potteries. It was therefore unnecessary for him to go over the ground 
again. He concluded by moving the confirmation of the following resolu- 
tion :— Ж | | 

* That the proposed Crewe Light Railway Order, а drift of which has 
deen submitted to the meeting, and has been initialled by the Chairman for 
the purpose of identification, be and the same is herebyyapproved, subject to all 
such additions, alterations and variations as the Light Railway Commis- 
stoners or the Board of Trade may think fit to make therein.” 

The Earl of SUFFOLK AND BERKSHIRE formally secoaded the 
resolution, which was carried unanimously. 

On the motion of the CHAIRMAN, seconded by the Earl of SUFFOLK 
AND BERKSHIRE, the resolutions referring to the Norwich and District 
and the Potteries Light Railway Ordera were afterwards severally con- 
firmed ; and the proceedings terminated. | 


— M Ó—X — 


NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the information given under this heading, detailed par- 
ticulars оў many of the Companies whose returns appear below will 
be found in “THR ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1896, pages 318-346, dc., dc. 


LAURENCE, SCOTT AND OOMPANY (LIMITED).—This Company was 
registered on Dec. 24, with a capital of £50,000, divided into 4,995 
shares of £10 each, and 50 Founders’ shares of £1 each, to acquire and take 
over as a going concern as from July Ist last the business of a Company of the 
same name incorporated in 1888, to enter into an agreement with the said 
Company and ita liquidator, and to carry on the business of electricians, elec- 
trical engineers and contractors, suppliers of electricity, and mauufacturers 
of and dealers in all kinds of electrical apparatus. ‘The first subscribers 
are :—Reginald Laurence, electrical engineer, 1 Ordinary and 21 Founders’ 
ghares ; J. J. Colman, manufacturer, 1 Ordinary and 17 Founders' shares ; 
C. Wilson, accountant, 1 Ordinary and 2 Founders’ shares ; W. H. Scott, 
engineer, 1 Ordinary and 4 Founders’ shares ; W. B. Sisling, engineer, 1 
Ordinary and 1 Founders’ share ; Robert Haselwood, manager, 1 Ordinary 
share; Charles F. Burlingham, accountant, 1 Ordinary share, and Percy E. 
Laurence, stockbroker, 1 Ordinary share. The first Directors are: — Messrs. 
Robert Laurence, William H. Scott, Cecil Wilson and Charles F. Burling- 
ham. Regi-tered office: Gothie Works, Norwich. | 
. NEW MOTIVE POWER SYNDICATE (LIMITED).—This Company was 
registered on Dec. 22, with a capital of £15,000, in £1 shares, to carry 
on the business of mechanical, electrical and chemical engineera, machinists 
and carriage builders. B | 

WESTMINSTER ENGINEERING COMPANY (LIMITED).—This Conipany 
was registered on Dec. 28, with a c&pital of £20,000, divided into 12,500 
Ordinary, 7,000 Preference, and 500 Founders’ shares, of £1 each, to enter 
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into an agreement with Messrs. John O. Girdlestone and William T. Lord, 
and to carry on the business of electricians, electrical and mechanical 
engineers, manufacturers of and dealers in electric, galvanic, magnetic, 


telephonic aud other appliances and apparatus, wholesale and retail iron- 


mongers, electric bel] manufacturers and fitters, &c. The first subscribers, 
with one share each, are:—Johu О. Girdlestone, electrical engineer ; 
Arthur G. Way, engineer ; T. E. Way ; G. W. Metcalfe ; Wyatt Meacher, 
engineer; A. J. Meacher; W. T. Lord, architect. The first Directors 
аге :— William T. Lord, John О. Girdlestone, Arthur G. Way and Wyatt 
Meacher. Registered office: 27, Regency-street, Westminster, S.W. 


ELECTRIO SIGN AND GENERAL ADVERTISING COMPANY (LIMITED).— 


The annual return to Dec. 11 has been filed. The capital is £5,000, in £1 
shares, and 2,00C have been taken up ; 1,000 of these have been issued as 
paid, and £1 per share has been called and paid on the remaining 1,000 shares. 

ELECTRIC MOTIVE POWER COMPANY (LIMITED).—The annual return 
to July 24 has been filed. The capital is £20,000, in 10,350 Preference and 
9,650 Ordinary shares of £1 each ; 7,281 of the former and all of the latter 
have been taken up, and the Ordinary have been issued as fully paid. The 
full amount has been called and paid on the Preference. 


ELECTRICAL COAL-CUTTING CORPORATION (LIMITED).— The annual: 


return to Oct. 14 has been filed. The capital is £402,000, in 60,000 Ordi- 
nary and 20,000 Deferred shares of £5 each, and 2,000 Founders’ shares of 
£1 each ; 9,550 Ordinary, all the Deferred and all the Founders’ shares 
have been taken up, and 4,000 Ordinary.and 20,000 Deferred shares have 
been issued as fully paid. The full amount has been called on 5,531 Ordi- 
nary and 2,000 Founders’, and £28,375 has been paid, leaving £1,280 in 
arrears. 

NEWTON ELECTRICAL WORKS (LIMITED).—The statutory return to 
Nov. 11 has been filed. The nominal capital is £30,000, in £10 shares, 
and 2,100 of these have been taken up. 1,400 are considered as fully paid, 
and the full amount has been called and paid on the remainder. 

NEW GENERAL TRACTION COMPANY (LIMITED).— The statutory return 
to Aug. 18 bas just been filed. The capital is £170,000, in 10,000 Prefer- 
ence and 2,400 Ordinary shares of £5 each. The whole of these have been 
taken up, and the Ordinary. have been ie? ued as paid. The full amount 
has been called on the Preference, and £37,500 has been paid, leaving 
£12,500 in arrears. 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver 
29134. per oz. (Dec. 31st). Consols (2% per cent.) 111§—111% for money, 
1119—1111 for account; 24 per cent. 1054—1058 (Dec. 5180). Stock 
Exchange Settling Days: Consols, Jan. th; Stocks and Shares 
tinuation Day, Jan. 12th; Ticket Day, Jan. 15th ; Pay Day, Jan. 14th ; 
Mining Share Carry-over Day, Jan. 11th. - | 

AFRIOA TRUST (LIMITED).—At а recent meeting of this concern Mr. 
H. Rider Haggard presidud; and in describing the properties and assets of 
the Company referred to the large interest which the Trust holds in an 
undertaking called the African Concessions Syndicate, the object of which 
was to carry out a scheme to use the water-power of the Victoria Falls, on 
the Zambesi River, to generate power for electrical purposes, and to supply 
this power to the various centres of population throughout Rhodesia, either 
to work stamps and mills, or for motive power for other purposes. This 
great scheme—(the greatest electrical scheme, perhaps, of this century, 
said the Chairman)—-had been modelled upon that at the Falls of Niagara, 
which, vast as they are, he believed were surpassed in size by the Victoria 
Falls of the Zambesi. This undertaking had been reported upon by Prof. 
George Forbes, who went to Africa on the Syndicate's account during 
1885. Subsequently, it had also been favourably reported upon by Dr. 
Hopkinson. The success of this enterprise was bound up with the success 
of Rhodesia. If Rhodesia proved a failure this scheme would fail also ; 
if, on the other hand, Rhodesia proved one of the greatest colonising 
achievements of our colonising race, this scheme would prove a success. 
The eminent engineers who had reported assured them that there was 
no insurmountable scientific difficulty in the way of the transmission of 
electrical energy to a distance sufficient to bring an enornious area within 
range of this enterprise, which should prove an important factor in 
the rapid development of the country. 


BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC TRAMROAD 
COMPANY (LIMITED).—An extraordinary general meeting of this Com- 
pany will be held at Messrs. Nye and Treacher's offices, 58, Ship-street,. 


Con-: 


Brighton, on the 15th inst. for the purpose of authorising the raising of. 


additional capital. 


CITY AND SOUTH LONDON RAILWAY OOMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Dec. 27 were 
£972, against £906 in the. corresponding week of 1895, an increase of 
£66. The total receipts for the half year amount to £25,075, against 
£25,459 for the corresponding period of 1895, au increase of £1,616. 


ELECTRIC LIGHTING IN RUSSIA.—A Company, entitled the Société 
d'Eclairage de la Ville de Kovno, has been formed in Brussels, with a 
capital of £40,000, to acquire and exploit a concession for the electric 
lighting of Kovno.... .  ..: ti 

ELMORE'S AMERICAN AND CANADIAN PATENT COPPER DEPOSITING 
COMPANY (LIMITED).— The Directora' report for the past year states that 
the Company's income for the year amounted to £558, which, after defray- 
ing expenses for the same period, enabled the Board to write off the balance 
of £452 standing to the debit of the administration account, and allowed 
a small net.profit to be carried-forward. It is stated that all the old 
administration expenses have now been written off out of revenue. 


KELVINSIDE ELECTRICITY COMPANY (LIMITED).—The ordinary 
general meeting of the shareholders of this Company was held, on Tuesday. 
In moving the adoptionzof the report the Chairman (Mr. J. B. Fleming) 
said that the number of consumers had increased 50 per cent. during the 
past year, and the revenue showed a proportionate increase. The report 
was adopted. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 20th ult. amounted to £1,304. The 
amount for the corresponding week last year was £041. Increase, £363, 


MADEIRA ELECTRIC LIGHTING COMPANY (LIMITED).— Interest 
coupons of the Deberture Bonds, due yesterday, will be paid by the 
Halifax Joint-Stock Banking Company, Princes-street, Halifax. 


SALT LAKE AND OGDEN GAS AND ELECTRIC LIGHT COMPANY 
(LIMITED).—The coupons due 186 inst. on this Company's First Mortgage 
Six per Cent. Bonds will be paid at the National Provincial Bank of Eng- 
land, 112, Bishopsgate-street, London, E.C., or at the Farmers’ Loan and 
Trust Company, New York. Coupons must be left three clear days for 
examination. 

STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange Committee to allow 10,000 shares of $100 each of the Royal 
Electric Company of Montreal to be quoted in the Official List. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended Dec. 25, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited) were £2,292. 

WESTERN UNION TELEGRAPH COMPANY.—This Company have issued 
their report for the quarter ended December 31,1896. The following 
statement, dated Dec. 9, exhibits the condition of the Company at the 
close of the quarter ended Sept. 50, 1896 : — | 


Surplus July 1, 1896, as per last quarterly report ...... $7,643,693 73 
Net revenues, quarter ended Sept. 30, 1896 ............ ‚587,555 46 
р $9,251,227 19 
From which deducting for— | 
Dividend of 14 per cent. paid Oct. 15th $1,191,961 25 
Interest on bonded debt .......... . . 225, 358 70 
Sinking funddd ess . 20,000 00 
— — $1,455,319 95 
Left a surplus Oct. 1, 1896, ої .............................. $7,705,907 24 
The net revenues of the quarter ending Dec. 31, 
based upon nearly completed returns for October, 
partial returns for November and estimating the : 
business for December, will be aboule 1,600,000 00 
$9,595,907 24 
From which appropriating for— 
Interest on bonds ....... xu dose dvd Rd HS $223,558 70 
Sinking funds CC 20,000 
— 243,358 70 
| | | $9,152,548 54 
It requires for a dividend of 1j per cent. on capital 
stock issued, about ............................... TER 1, 191,960 00 
Deducting which leaves a surplus, after paying divi- 
C/ AAT $7,960,588 54 


In view of the preceding statements, the Committee recommend that a 
dividend of 1} per cent. on the capital stock of the Company be declared 
payable on and after the 15th January. | 


ELECTRICAL COMPANIES’ SHARE LIST. 


RUSINESS DONE 


Pasexyz | AMOUNT Last Wire РЕ Price ВАТЕ РКЕ А i 
OF DIVI- ; EER'S PRICE ednesda ENT. 17 " URING WREK 
AMOURT.| Sage. | pap АМЕ | DECEMBER зз. | December 80. Үікірер.) РО ENDING DEC. 26. 
— Á— — 
| ELECTRIC RAILWAYS ann TRAMWAYS. | . 
"9 104 £10 3/) | Central London Ordiuar . d 9§ 10; | 9 10{ 218 6 | June and December | 
95,09 | . 4^ | 7, Do. (e pad .. xd 31 4$ М 4 218 2 E » cl 
‚ Stack " City und вооа London Railway Con. Ordy. ...... bs 55 51 56 2 610 January and Jmy — 
y 191 45 : 1 Do. 5 Perpetual Preference .. . == . ~. —--|515 ux , 15} 1t] 8.4 1 is " 
80173.17 | Stock | 4" 02. 4X Pernetual Debentu re 186 186 188 218 0 | May and November 
$4,008 )0 1/933 Waterloo and City Ordinary .................. xd 73 81 73 8 216 | June and December 
07,600 n NN сатири erhead Railway Ordinary „ш... c ul | D vi { i 2 February & August 
. ce «о ею сю | — ap D — «в» оо о» Я 1. 2 x n er. ur TES . 
6| Sock 42 Do. eX Debenture —————— ——À 112) 1144 пи 1144 8 910 January and July .. ү ces 
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OF DIVI: NAME. 
AMOUNT E. | DEND. 
| TELECRAPHS 
£313 930 Stock 12/0 Se Аат она —WW—̃— eee oe 6623 —— = т эё 2 
£3,038,,20| Stock 24/0 PNEU on skis cu cohen ба Gre 9) hh an Sa eden 
£3,018,020| Stock 6/0 % E 
£149,900 £160 . 4% "African Direct Telegraph (Red) „„ „ „% „ „% eR „ „ „6 „„ oe 
25,000 10 os Amazon Telegraph ............... i «9 ou ta VP «o EE an 
£130,000 10 8/0 t sis. nna pao t I Pp io a pur S ы 
275,000 100 5% Do. 5 per Cent, Debs. (2nd Series, 1906) .... 
14,000,000} 8100 7%: | Commercial Cable Capital Stock „s.a ssas ss sess 
16,000 10 8/0 Cuba Submarine Cee eee eee „ I 
6,000 10 10% Do. Preference 10 per Cent 
12,981 6 2/0 Direct Spanish (fully pa d) """- ==  -- u^ ^ oe om ee 
6,000 5 10% Do. 10 per Cent. Cumulative Preference 
280,000 £50 43% Do. 44 per Cent. Debenturees 
60,710 £0 . 2/6 Direct United States Cable, 1877ùT77 = =. 
400,000 £10 2/6 Eastern — ̃ ̃ m и в ee * —— ͤ n тонна э AL 
70, #10 6% Do. 6per Cent. Cumulative Preference .... 
£1,202,615| Stock 4% Do. 4 per Cent. Mort. Deventure Stock (red) 
£89,930 £100 BE." * De ў рег Cent. Debentures, 1899............ 
250,000 10. Eastern BON iov dese vio se acens e aia oo 
Y Btock 4 Do. 4perCent. Debenture Stock  .......... 
£163,600 | 2100 5 l Б с. (Austin. Gov. Sub.) Debs. 1900. 
£156,200 100 5 Eastern and S. African 5 p. Cent. Mor. Deb.,1900.. 
,000 100 4% Do. 4% Mortgage Debentures, 1909.......... 
£200,000 £25 4% Do. 4% Mauritius Sub. Debs. (regd.) ...... — 
180,227 10 1/6 Globe Telegraph and True 
180,042 10 6% è per Cent. Preference 
150,000 10 5/0 | Great Northern of Copenhagen ................- 
4170,000 100 y Do. брег Cent. vens., 1553 issue Series Б” 
17,000 25 12, RUMLO-TEMTODORIE 0255 e e e n 
£100,000 100 6%  |*London Platino-Brazilian 6 per Cent. Debs., 1904. 
4 00,000 100 4% Pacific & European Tel. 4% Guar. Debs. (rao) 194% 
11,889; 8 ' 4/0 МАТРОСА р iens xz 
£3,881 |£100 Cert.| 17/6 Submarine Cables True 
T 10 6/0 West African Telegra чебун нале ép did vé 
4226,00 100 6%., * Do. брег Cent. Debentures (red.) 
30,000 10 | West Coast of America ..... o 
88,321 10 1/6 West India and Panama „ 
84,563 10 6/0 Do. 6 per Cent 1st Preference ............— 
4,609 10 6/0 ро. брег Cent. 2nd Preference ............ 
£30,000 100 bz Do. 6 per Cent. Debentures, 1917 .......... 
64,251 j 16 3/0 Western and Brazilian КККК ee ** ЕУ 
83,199 73 3/0 Do. брег Cent. Preferred Ordinary ....... 
83,129 75 1/6 Do. Deferred Ordinary .................... 
£168,100 100 9 * Do. брег Cent. Debs., Series A 1910 
£197,600 100 6 * Do. 6% Mort. Debs., Serles B 1910........ 
$:.165,000 | $1,000 7 “Western Union 7% 1st Mort. (Building) Bonds 1902 
£164,800 £100 6 * Do. 6 per Cent. Sterling Bonds (red.) 
TELEPHONES, 
£144,000 £5 4/0 Chili Telephone (fully paidꝓqd — -i 
224,850 10/0 214, | Consolidated Telephone Const. & Maintenance .. 
28,000 £5 4/0 Monte Video Telephone 6 per Cent. Preference .. 
4 4,597 b 216 C0 
16,000 10 ¢/0 Do. 6 per Cent. Cumulative 1st Pref. ..... 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fullv paid).. 
119,284 5 2/6 Do, 6% Non-Cumulative 8rd Pref. (fally paid) 
1,100,000 Stock 83% |* Do. Debenture Stock, 347 5 aus 
771,604 1 E ОЙДА; чч . ш P dit 
58,000 Б 4/0 United River Pai ² ˙— есуу ОРВИ 
£146,783 | Stock 5% |+ Do. брег Cent. Debenture Stock (red.) 
ELECTRICITY SUPPLY COMPANIES, 
5 .. Birmingham Electric Supply (fully paid) 
м? 5 ap Do, FC — 
£ 19,000 Elo 10% ny ef London Electric Lighting (fully paid) .. .. 
40,000 10 6% ^». 6% Cumulative Pref. (fully paid)....—.. 
£450,000 Stock 57 |* ро. 6% Debenture Stock (red.) xd 
80,000 5 2/6 Charing Cross & Strand Electricity Supply Corp. .. 
19.020 5 А Do. 4} рег Cent. Preference ......... а Беле Ж 
"7,500 £100 БУ Do. b per Cent. Debentures, (red.) 
£14,000 5 50 Chelsea Electricity Supply Ordinary ............ 
£60,000 Stock 456 |" Do. 437 Debenture Stock (red.) vd 
£22 474 PAL EA County of London & Brush Prov. Ord. (fully paid) 
zv, 00 10 5/44 Do. 62 Cumulative Preferences 
10,000 10 >» Do. issued at 2 prem. (#5 prem. paid) ..... 
ТЕТ b & London Electric supply Ordinary ................ 
48,05) 5 T Do. Preference - Aat 
44 9J* 10 4/0 Metropolitan &iectric Supply Ordinary .... . .. 
12,500 1) га По. issued at 2 prem. (£3 and prem. paid) .. 
£ lbu, Uuu Stock 44% Do. - 44% Deb. Stock First Mortgage .. .. xd 
4,462 10 4,0 Notting Hill Electric Ordinary ........... "ES 
275,00) 1 А Rand Electric ..... .... аә KA a rw RU 
£154,000 100 44% Royal Elec. Co., of Montreal 437 ist Mort. Debs. 
, 5 ud St. James апа Fall Mall Electric Ordinary ...... 
"1.000 ^ 3/6 Do. 7 per Cent. Preterence.. . уау 
£50,000 Stock 47 Do. 4 рег Cent. Debenture Stock (red.) ..xd 
79,900 b 3/U Westminster Electric Supply (fully paid) ........ 
| ELECTRIC MANUFACTURING, &o., COMPANIES, 
90,0» £1 1/6 Brush Electrical Engineering .................. 
90,000 2 1/23 Do. 6per Cent. Pref. Non-Cumulative .... 
£126,000 Btock 44% Vo. 44 per Cent. Perpetual Debenture Stock 
£76,770 Stock 45% Do. 2nd Debenture Stock (red.) .......... xd 
10,000 £l " British Aluminium Ordinary .................... 
20,000 10 i о. 7% Cumulative Preference.. .......... 
200,000 1 „э Castner-Kellner Alkali Co. (128. 6d. paid) 
28.10 5 3/0 Crompton ana Co., 7 per Ceo Cumulative Pref 
282,870 100 s Do. 5% First Mortgage Debentures (red.).... 
. v0. 5 1/6 Edison and Swan Uniteu ('* A" Swan) (£3 paid) 
17,13) 5 216 Do. n ЭМД nba eurn PIG 
£100,U9 Btock 44% |" Do. 44% Mortgage Debenture Stock (red.) xd 
119,000 £i — (0 Electric Construction ...................... ... 
12,545 2 17 . 7 рег Cent. Cumulative Pref. ...... 
91,195 1 10/0 Elmore's Patent Copper Depositing .... ....... 
1 1,000 lu 6/0 W. T. Henley's Telegraph Works Ordinary ...... 
3,000 10 7/0 Do. 7 per Cent. Preference ........ ....... 
£50.Uuu Sock УА Do. 44% Mortgage Debentare Stock (red.) .. 
60,000 £10 5/0 India Rubber. Gutta Percha, &c., Works T" 
300,000 100 4% * Do. 4% First Mortgage Debentures (red.).... 
29,000 5 m. Manchester Edison-Swan ** A" (#1 10s. paid) ....! 
87,850 12 12/0 lelegraph Construction and Maintenance 
£ [50,000 lus ” . 6 per Cent. Bonds (red.) 1899 ......0.. 
22,500 £5 HE Willans and Robinson Ordinary. m 
22,510 ao 310 Do. 6% Cumulative Preference ............. 
£100,,00 Stock 19/1 Do. 447 Firat Mort. Deb. Stock Ga 


PREVIOUS 
WEEK'S PRIOR 
DECEMBER 12, 


6 
64 


7 
65 


Price RATE PER 
Wednesday, CENT. 
December 30. | YIELDED. 

& . d. 

51 54 4 19 10 

95] 612 0 

93? 10} * 

100 104 8 18 1 

8 9} ба 

14 154 411 10 

115 119 4 5 10 

160 170 4 3 3 

181 m 6 8 0 

5 27 
3i 4 4 sill 

10 104 | 411 6 

107% 110 E. 

91 91 417 5 

17 174 818 3 

18 1» 1 8 

127 130 3 2 0 

104 107 414 9 

17 174 4 0 0 

128 18i 3 1 8 

lu] 105 417 1 

101 105 117 1 

107 110 3 13 11 

1087 1117 3 12 3 

10$ 114 428 

471 173 к 

21 25 400 

104 107 414 7 

53 56 49 8 

109 112 5 8 7 
108 111 8 13 3 
7 8 5 0 0 
188 143 413 11 
5 6 соо 
103 106 415 6 

0 1 22 

93 99 6-8. 5 

i 14 * 

118 12 5 0 0 

9} 104 5 19 1 

109 112 4il 4 

8} sj 4 14 10 

6} 63 5 U 0 

23 3 d 

105 X9 | 12 8 

105 X9 | 612 5 

107 112 6 5 7 

шо M6 | 61611 

81 31 | 56 6 8 

4 * T 

9 9 8 0 0 

74 79 814 7 

17 19 8 15 10 

17 19 4e m 

€; 7 8 11 5 

104 107 3.6.2 

- IE зә 9 
si 8i 568 
100 105 417 7 
15$ 16} ET 

16h 178 | 810 7 

1:6 80 | 81611 

91 91 2 16 6 

8} 8} з 0 0 

112 ип, 3 18 3 

Ы 9 М, 

13] 14 1 4:3 

7 Sh 86 

4 11 са 

14 21 x 

12} 13] $^8:8 

64 7 * 

119 122 3 13 9 

10 11 x 

lj ly, p 

103 105 £X 7 

12 13 i wg 

9 104 x 6 8 

10. 167 814 9 

11 12 3 2-6 

1 1 T 

1 11 T 

110 ns 4 о 6 

93 01 415 9 

1 1 - 

14 1 os 

95 10) a 

14 2i 013 4 

3 4 6 5 0 

10: 105 4 5 9 

18 1§ 813 0 

2 8 613 4 

8 3 

174 18} 413 0 

181 19% 3 14 7 

109 114 P 

0} 21 | 4 6 9 

105 108 413 6 

4 8 6 

39 42 3 11 10 

101 107 3 19 8 

74 8} a 

64 7 | 4 5 

64 е6 | n 


DIVIDEND DUB. 


Jan., Apr., July, Oct. 


January and July 


Mar., June, Oct., Dec. 


June and December 
April and October.. 


February and August 


April and October .. 


January and July = 


Jau., Apr., July, Jct. 


p » 

, n 
May and November 
February & August 
Jan., Apr., July, Oct. 
Fe & August 
January and July . 


"n LET 
February & August 
May and November 
Jan., Apr., July, Oct. 

LEJ ” 
March & September 
May and November 
March & September 


January and July — 
Apru апа uctober ., 


17 , 
January and July . 
March & September 

" " 
June and December 
May and November 

" ” 
January and July d 
May and Noyember 


February & Aagust 
May ‘and November 
March & September 


Augus 
January and July 
October «а. СГ 
February & August 
п 
" 
June and December 


February & August 
January and July.. 
Juns aud December 
February & August 


January and July T 
March - 
Juue and December 


January and July .. 


April and October.. 


Jana and Dece.u ber 
FADFUS 5. 2222524 


April and October 
Манна у aru snap 


LAJ p. 


February & August 


February & August 
June and December 


February & August 


June and December 
September ........ 


February & August 


” ” 


January and July - 
March & Septcmber 


March and July. = 


January and July . 
April and October. 


May and November | 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 


| 


DURING WEEK 
ENDING DEC. 94. 
Highest | Lowest 
51} с 
952 
153 144 
12} “a 
173 17 
129 d 
1777 171 
1304 >. 
1071 2 
11 103 
171. 174 
139 
1 li 
à - 
27 * 21 
ve €. 
7 T 
6] Ы 
153 18 
182 si 
97, 9A · 
875 Ši 
13} = 
191 ui 
123} 123 - 
121 2 
10 * 
118 = 
12 ^g 
17 e 
112 re 
2013 | ws 
SCC UE 
iig | i 
9 * 
7 h 
65% le 
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THE UNIVERSAL ENGINE. 


TESTIMON IAL. 
| WINDERMERE ELECTRICITY WORKS, 
To the Secretar А 22nd October, 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
Dear Sir, Gs is 


In reply to your enquiry respecting the Universal Engine of 

165 horse-power which you supplied to us in July last, we have pleasure 
in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 
It runs quite silently, and, as it те juires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 


(St gned) R. H. FELL AND Sons, 
Limited. 
ае FowREs, 
Managing Director. 


THE BRUSH ELECTRICAL ENGINEERIN G co. L. 


49, QUEEN VICTORIA. ри. LONDON, Ю.С. 


SOCIÉTÉ D'EXPLOITATION DES GABLES ELECTRIQUES 


(SYSTEM BERTHOUD, BOREL and CO., 


Al 


CORTAILLOD, SWITZERLAND. 


— —— — — 8 0 О A 


Я б : з NN | j А ef $ : 
ттт LEAD-COVERED CARUS 65 

| TELEPHONE, TELEGRAPH, 7" A 

ELECTRIC LIGHT. 


| Special highly-insulated CABLES for High- 
Tension Alternate Currents, 

las used at Vienna, Innsbruck, Lucerne, L evey, 
Montreux, Cologne, Monaco, &c. 


| «ITS TRIAL WILL BETTER PUBLISH ITS COMMENDATION.’ 
THE RELIANCE LUBRICATING OIL COMPANY 


SUPPLY ON APPROVAL HIGH-CLASS 


NON-CORROSIVE LUBRICANTS, 


which, through their superiority, have the Largest Sale in the World. 
Engine, Cylinder and пасе, Oils, аз Spindle Oil, Pad. ; Special Cylinder Oil 
1s. 4d. : Special Engine Oil, 1s. 4d. ; Gas-E ngine Oil, 1s. 6d. : and Dynamo Oil, 1s. 9d 
per guion? ARE Machine Oil, ЖА; barrels free and oe paid. 
Solid and Liquid Oils for all other pu 


КУЕ — — 


DesicneR, Se he’s 


GoD. 


АЬР. | 
D 


— ld- S 20, j P 8 TES INS RELIANCE LUBRICATING OIL COMPANY, 
‚2 12 poo А: ЦЕ ЧЕ 19 & 20, WATER LANE, TOWER HILL, LONDON, Е.С. 
дар „БУ, No 589 Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW. 

ee c: Telegrams: ''Subastral London.” А В С Code used. 


U — 
Se 
#7; эр 


uet — de za) 
kou cu If You Want 
THE NEW PHOTOGRAPHY. PLAN 
VACUUM TUBES. INDUCTION COILS. " iie OR CERI ANN. T 
D. H. BONNELLA & SON, 2, Wynyatt Street, Clerkenwell, E.C. 


Manufacturers. 


ELECTRIC LIGHT, BELL AND TELEPHONE FITTINGS. LIGHTING AND PLATING DYNAMOS IN STOCK, 
Incand t Lamps of all kinds. Illustrated Lists on Application. | И | 
88, MORTIMER ST, LONDON, w. { Alsoall REQUISITES for PLATERS, including Anodes & Chemicals 


steam Works : 42 & 43, KIRBY STREET, HATTON GARDEN, SEND STAMP FOR PAMPHLET AND CATALOGUE. 
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——M————————————————————————————————— 
THE EASTERN TELEGRAPH. OOMPANY'S SYSTEM AND ITS GENERAL 
reer. 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND. AFRICAN 
DIRECT TELEGRAPH COMPANIES. — 


By DIRECT TRIPLICATE CABLES, to |A— Portugal, Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT. DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chill, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate). 

=- Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


.By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycheiles, Mauritius, 
- and Manila. „„ TTT 


Telegrams should be sent from the Company's Stations 

8 OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, CREAT TOWER STREET; 42, PARLIAMENT 
=. STREET, $.W.; 206a, WINCHESTEB HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT. CARDEN MARKET, W.C., and 449, STRAND, W. c. 


 MANOHESTER—20, Brown Street. LIVERPOOL—EK13, Exchange‘ Buildings. 
| | "^. G@LASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT —— 


Odessa, Constaiitinople, Dardanelles, Tenedos, Salonica, Smyrna, "^ ута | Candia, Rettimo, Canea, Sitia, 
Rhodes, е8 Corfu; Zante, Patras, 1 эг у — Sana aura, Tinos, Andros; Zea, and 


асаа 7 


тһе Company’s Cables are worked by —— DUPLEX principle; upon all its 
| TH Main Sections. | 


GG - ` 
eae VT. S. BASTERN,” ima 


Books of Forms and Tariffs forwarded post free on. application at the Company’s сые Offices as above, or at 


37, RUR CAUMARTIN, PARIS; ‘and HOTEL DES -POSTES ET TELEGRAPHES, MARSEILLES. 
^ Winchester House, 50, Old Broad Street, E. O, By Order. GEORGE DRAPER, Secretary. 
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XIX. 


TELEPHONE No. 15,077. TELEGRAMS: ‘INDICES LONDON.’ 


WHEATLEY 
| Etcotrioal Auctioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUCTION, &c. 


PRELIMINARY ANNOUNCEMENT. 
Re BLACK, HAWTHORN & CO., Ltd. (in voluntary liquidation). 


IMPORTANT SALE OF ENGINEERING PLANT AND MACHINERY, NEW 
STORES, STOCK, TOOLS, AND EFFECTS AT GATESHEAD. | 
\ | are instructed by the liquidator, Thomas Harrison, Esq. (of Messrs. 
Monkhouse, Goddard and Co.), in conjunction with the purchaser of the Freehold, to 
SELL BY PUBLIC AUCTION, ` 
iecemeal upon the Works Premises situate at Gateshead-upon-Tyne, at an early 
ate. the surplus ENGINES, BOILERS, PLANT, MACHINERY, FINISHED and 
UNFINISHED STOCK, STORES, and other Effects, including Horizontal and Vertical 
Steam Engines, Vertical, Cornish and Multitublar Boilers, the Machine Tools by cele- 
brated makers, including about 50 Lathes, 4in. to 34in. centres, slide, surfacing, screw 
cutting, facing and boring, axle, wheel, and other descriptions ; Pit Lathe to turn 
Fit. diameter, Planing Machines from 4ft. by 2ft. square to 1316. by IIft. by Aft., 
Radial, Vertical, Multiple, Boiler Shell Plate and other arilling machines. Numerous 
Boring, Shaping, Slotting, Milling, Screwing, and other machines. Hydraulic 
Riveters, Pumps and Accumulators, Plate Flanging, Bending and Planing Machines. 
Overhead Travelling Cranes for hand and power up to 25 tons, Steam Hammers, 
Loose Tools and Plant for the employ of many hundred hands. New and Second- 
Hand Locomotives, New 200-H. P. Marine Engines and Boilers, several new Gas 
Engines. New Stores, including Brass Fittings, Steel, Iron, Plates, 65-ton Bars, 
40-ton Bolts and Rivets, general stores, &c. 


Catalogues, price 6d. each, may be obtained shortly from the Liquidator, THOMAS 
HARRISON, Esq., St. Nicholas Chambers, Newcastle-on-Tyne, or from the AUC- 


TIONEERS, 49, Queen Victoria-street, London, E.C. and Albert-square, Manchester. | 


By Order of the Receiver for the Debenture Holders, — No. 1896 R 3901. —In the High 
Court of Justice (Chancery Division), Mr. Justice Stirling. —Browne v. Roger 
Dawson (Limited).—Sale of Lease and Stock. 

SELL by 


EBENHAM, STORR, and SONS will 


AUCTION, on TUESDAY, January 12, 1897, at Twelve, on the PREMISES, 
63, Berners-street, Oxford-street, W., the STOCK of Roger Dawson (Limited), 
ELECTRICAL ENGINEERS and CONTRACTORS, consisting of a large assortment 
of ormolu and hammer-iron electrollers, pedestal lamps, ivory switches, wall sockets, 
office furniture, fixtures, &c. ; also the lease of the premises, as above, 184 years at 
£280 per annum, a portion being sub-let for £108 per anuum. 

Catalogues of stock (gratis) and particulars of the lease of H. B. Johnson, Esq., 
the Receiver, 68, Berners-street, Oxford-street, W.; of Messrs. Slaughter and May, 
сова Austinfriars, E. C.; and of the Auctioneers, 26, King-street, Covent- 
garden, W.C. 


— — 


ESIRABLE ELECTRIC LIGHTING STATION FOR 
SALE. | | 


The Station ís situated in a compact residential and progressive district. —For full 
particulars apply to No. 18, Electrician Office, Salisbury-court, Fleet street, E.C. 


TECHNICAL CLASSES. 
KINGS COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE, 


SESSION 1396—1897. 


LENT TERM COMMENCES THURSDAY, JANUARY 21. 


The full Curriculum for the College Associateship in Mechanical, Civil, or Elec- 
trical реи ооо, Chemical Manufactures, and Metallurgy extends 
over a period of three years. A shorter course of two years qualifies for the Certifi- 
cate of Engineering. - 

The Siemens Electrical Laboratery (founded by Lady Siemens) and the Mechanical 
Engineering Laboratory and Workshops, the Metallurgical Laboratory, and others, 
are fitted with all the necessary appliances for the most advanced practical and 
research work. 

PROFESSORS. 

MECHANICAL ENGINEERING, David S. Capper, M. A., M.I.M.E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 
ELECTRICAL ENGINEERING, J. Hopkinson, D. Sc., F. R. S. 
NATURAL PHILOSOPHY, W. G. Adams, M. A., D. Sc., F. R. S. 
ARCHITECTURE, Banister Fletcher, F. N. I. B. A. 
CHEMISTRY, J. M. Thomson, F. R. . E., F. C. S. 
MATHEMATICS, W. H. H. Hudson, M. A. 
METALLURGY, A. K. Huntington. 

. GEOLOGY AND MINERALOGY, H. G. Seeley, F. R. 8. 

Non -Matriculated Students, or those who, not wishing to attend the whole course 
are desirous of studying any particular subject, may attend any of the classes held 
on payment of the specified fees. 


` EVENING CLASSES 
are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 
Architecture and Building Construction, Drawing, Metallurgy Wood Carving, 
Mathematics, Physics, and all Science Subjects. 
For Prospectuses and all information apply to 


King’s College, Strand, W.C. 


THE SECRETARY, 


KIRK, PRICE & GOULTY 


HEATLEY KIRK, PRICE & GOULTY 


| 


КЕ STANLEY I2: 


з Gold Medals. 


N 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Desoription, of the Highest Quality and Finish, at the most Moderate Prices 
ә — PRICE LIST POST FREE, — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W. d. 
Telegrams, ‘‘ Turnstile London. | Telephone, 65188 


QUBMARINE CABLES TRUST. 


NOTICE is Hereby Giyen that on and after the 15th January the sum of 12s. 6d., 
balance of the COUPON due October 15, 1896, will be PAID by Messre. GLYN, 
MILLS AND CO., of 67, Lombard-street, between the hours of 10 a.m «nd 2 p.m. 

The Coupons should be left with the Bankoas for examination four clear days 
before payment. « C^ 


: By order of the Trustees, 
| A. BROD RICK, Secretary. 
Winchester House, 50, Old Broad-street, na: i 
London, E.C., 8th January, 1897. 


TENDERS INVITED. 
Tun ROYAL INFIRMARY OF EDINBURGH. 


The MANAGERS are prepared to receive TENDERS for the complete WIRING of 
the Infirmary Buildings. : 

Dec RHONE and Drawings can be inspected at the office of the undersigned, or 
at that of the ponsuiting Engineer to the Infirmary, Professor Kennedy, 17, Victoria- 
street, Westminster, 8. W. Firms desirous of tendering can have copies of the 
Specification and Drawings on making a deposit of Five Guineas, which will be re- 
turned on гесе of a proper Tender. 

Tendere must be received by the undersigned, in sealed envelopes, marked 
* Tenders for Electric Lighting,” not later than 10 o'clock on the morning of 


THURSDAY, 28th January, 1897. 
WILLIAM 8. CAW, Treasurer and Clerk. 
VESTRY OF ST. PANCRAS. 


The VESTRY of ST. PANCRAS are prepared to receive TENDERS for SUPPLY- 
ING and LAYING EARTHENWARE CONDUITS, LEAD-CUVERED ARMOURED 
CABLES, and BARE COPPER STRIP CONDDUCTORS in Culverts. 

Copies of Specification, Conditions of Contract, Quantities and Form of Tender in 
duplicate, to be obtained upon application at the Electricity Department Offices, 
57, Pratt-street, N.W., on payment of a deposit of £1, which will be returnable on 
receipt of a bona-fide Tender and Specification. 

Tenders to be sent to the undersigned, endorsed Tender for Earthenware 


: Conduits, Lead-Covered Armoured Cables, &c ," by 12 o'clock noon on TUESDAY, 


Januarv 26, 1897. 
The Vestry do not bind themselves to accept се lowest or any Tender. 


H. F. BARRETT, Vestry Clerk. 
Vestry Hall, Pancras road, London, N.W. 
January 4, 1897. 


—À— 


SITUATIONS VACANT AND WANTED, &c. 
RMATURE WINDERS WANTED. Must be thoroughly 


competent —State experience and wages required to J. P. HALL AND Co., 
Werneth, Oidham. 


LECTRICIAN.—Young Man, as SALESMAN.—Apply 


by letter. stating experience, age, and salary required, t) J. BOLDING AND SONS 
(Limited), Grosvenor Works, Davies-street, W. 


MPROVER or PUPIL WANTED, to work on arc lamp 


installation. Wages 10s.—Apply personally, GILBERT'S, 35, High-street, 
Kensington. 


TER RIVIERA ELECTRIC SUPPLY COMPANY has a 


VACANCY for a premium PUPIL. Experience in Central Station, Tramway, 
Installing and Contracting work. Small salary.— Address, BORDIGHERA, Riviera, 
aly. 


Italy 
WV ACAN CY for PREMIUM PUPIL in the works of a 


leading firm of manufacturers of electric light and power plant.—For terms 
apply *ó'9625, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


W ANTED, DRAUGHTSMAN for Dynamo and General 


Electrical work.—Age, references and salary to E. C. L., Electrician 
Office, Salisbury-court, Fleet-street, Е.С. 


A N ELECTRICAL ENGINEER, with good practical ex- 
- perience in electric cranes, travellers and lifts, also in designing and testin 
dynamos aud motors, seeks ENGAGEMENT.—'' ELECTRICIAN," 21, 
Birchflelds, Birmingham. 


A Good DRAUGHTSMAN REQUIRED for a few months. 

Must have experience in central electric station design.—Apply, with full 
particulars of experience, copies of testimonials, stating age and salary required to 
4,425, Electrician Office, Salisbury-court, Fleet-street, E. C. 


EjLECTRICAL ENGINEER.—Ex-superintendent two im- 

portant railways, 20 years' general experience, will be glad to hear of opening, 
England or Colonies, temperate climate. —Apply ‘' A," Electrician Office, Salisbury- 
court, Fleet.street, E. C. 


ELECTRICAL ENGINEER seeks APPOINTMENT at 

home or abroad; four and a-half years’ experience with leading manufacturing 
firm, five years’ central station . continuous and alternating. — Apply, 
" G. N.", Klectrician Office, Salisbury-court, Fleet-street, E.C. 


EN GINEER seeks RE-ENGAGEMENT in charge of 


electrical plant: in country prefered. Five years at important bank in City.— 
Н. C. WATKINS, care of Barclay's Bank, 54, Lombard-street, Е.С, 


YOUNG MAN seeks SITUATION as Electric WIRE- 


MAN, or look after plant. Good Bell Fitter. Good references.—Address, 
P. WYNN, 3, Park-crescent, Southern Cross, Portslade-by-Sea. 


atfield-road, 


C 
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~ 


GENTS wanted in all the large towns of the United 

Kingdom for first-class Glow Lamps. Only firms of good standing and with 

London, E. oed apply.—'' W.B.," Electrician Office, Salisbury-court, Fleet-street, 
London 


Gar Ar, ELEMENT.—A manufacturer, in Denmark 

of a da d dry Element, sung largely, desires to give the sole AGENCY 
or MANUFACTURING. R RIGHTS under license, to a competent firm.—Address, 
J. SILFVERBERG, Copenhagen, Denmark. 


WANTED, by a Gentleman with first-class connection, 
berth as READ а а а Plates firm of electrical engineers. Good 


orders ready to be introduced.—‘ lectrician Office, Salisbury-court, Е.С. 


WANTED, 
CCUMULATORS.—FOR SALE.—2 sets, 55 each, 13 


plate K type, E.P.S. бек шр. No further use for them. Address, 
J. HOLDEN, 4, Union: st., Leicest 


and FOR SALE. 


OR SALE. —Owing to removal, complete ELECTRIC 


LIGHT PLANT.—Stockport 4 Н.Р, nominal gas engine, dynamo, 125 volts, 30 

peres, accumulators, various fittings, and everything complete. Can be seen 

working a ор; һу appointment. —Replies, LAURENCE, Scott & Co., Ltd., Gothic 
or vorwi 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


oe given by Derby and Co., 44, Clerkenwell- road, London, E. C. N.B.— 
Flatinum sol 


ANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


&c.—EDEY and Co., 256, Ferndale-road, Brixton, S.W. 


A CCUMULATOR CHARGING.—C. Н. CATHCART 

and CO., having plant каре adapted for this purpose, Charge Cells of all 

sizes romptly, thoroug heaply. Terms on application. Accumulators on 
Hire for temporary rimental uses, &o. 


—3, Dorset-buildings, Salisbury- 
square, Fleet-street, oin OR No. 65 266. 


Е; Manufacturer of 

{ ELEGTRIGAL AND PHYSIGAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 

OATALOGUES FREN. 
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Ir will be seen by our American Notes” this week that 
the Commercial Cable Company has absorbed the United 
States Postal Telegraph Company. As our readers are aware, 
there is no Government monopoly of telegraphs in the States, 
and inland telegraphy there has been carried out by the Western 
Union Telegraph Company, which does the bulk of the work, 
the Postal Telegraph Company, and other smaller concerns. 
So far as we know, this is the first instance of a sub- 
marine cable company acquiring an extensive network of 
land lines ; and it will be interesting to observe the ultimate 
development of what strikes one at first, to adapt Prince 
Biswamck's simile, as the whale swallowing the elephant. 
‘There can be little doubt that one effect will be to increase 
the number of messages over the lines of the Commercial 
Cable Company; but, inasmuch as the latter has guaranteed 
4 per cent. on the stock issued to purchase the land lines, 
it has unquestionably given hostages to fortune to a 
serious extent. The competition within the United States for 
telegraphic work is always of the keenest, and should the 
Western Union Telegraph Company—a much larger and 
older enterprise than the Postal Telegraph Company—at 
any time make it a case of war to the knife, in the interests alike 
of its land line and cable system, the Commercial Cable Com- 


peny might find that while the amalgamation had increased | 


its fighting strength in the Atlantic, it would be unpleasantly 
squeezed in regard to its internal business. At the same 
time it is only right to say that the Commercial Cable Company 
has hitherto always shown that it is very well able to take 
care of itself. 


WE publish this week the 1897 edition of our coloured map 
showing the electric supply stations of the United Kingdom. 
It would require considerable ingenuity to discover ће “ law 
governing the distribution of systems. No line can be drawn 
from north to south or from east to west, dividing tle sheep 
from the goats, that is to say, dividing the municipal from 
the limited liability undertakings, or the continuous-current 
from the alternate-current systems. Aberdeen, the most 
northerly electrically-lighted town in the United Kingdom, 
has a continuous current municipal system, whilst St. Austell 
the most southerly, has a continuous-current plant worked by 
a private capitalist. Killarney, the most westerly station, 
the working of which has just been temporarily arrested 
by the winter excursion of a bog, is an alternating concern 
worked by local capitalists. Finally, Yarmouth, surnamed 
Great, the most easterly of our electrically lighted towns, will 
have naught to do with bloated capitalists, preferring muni- 
cipal management and alternate currents. To stimulate the 
flagging energies of company promoters it might be worth 
while for one of our financial contemporaries to publish a sort 
of black-list map, showing all the towns in the United King- 
dom having over 10,000 inhabitants, but no electric light. 
For our own part we are not at all sorry to see that more 
attention is just now being paid to the thorough cultivation 
of the ground already acquired, than to breaking fresh ground 
of doubtful fertility. 

A THOUGHTFUL and well-informed article on High-Speed 
Standards of Men, Machinery and Track," by Mr. H. G 
Prout, in the December number of the Engineering Magazine, 
is to be commended to all those advocates of rapid transit 
who are prone to think that its attainment consists merely in 
the adoption of electric traction. The author shows how 
the entire conditions of construction and working, in every 
department of a railway system, are affected by speed. 


„Speed, being first a question of power, must affect the size and weight 
of the engine. In turn the weight of the engine and the speed at which it 
is driven affect track and bridges. But speed depends upon ability to keep 
going after you start, and this is largely a matter of signals and all the 
machinery of protection. Furthermore, speed from terminus to terminus 
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is a question of economy of the seconds consumed in stopping, and this 
concerns the efficiency of the staff—in other words, administration and 
discipline.” 

Then, again, there is the problem of brake power. 
running at 60 miles an hour, on dry rails and & level track, 
can be stopped in about 1,200ft., by means of air brakes up 
to the best standard practice. This means an average retar- 
dation of 14ft. per second per second, and flesh and blood will 
not readily stand being pulled up much more abruptly. 


* Under such conditions, however, if we attempt to stop from a speed of 
90 miles an hour, we shall find that at the end of the sixteenth second 
after making the application of the brake, we are etill running at 61 miles 
an hour, and we shall have run about 1,800ft. in those 16 seconds. We 
may then hope that our train will stop about 1,200ft. further on, making 
the total distance run, from the time the signal was acted on, 5,000ft." 


For, indeed, the limit of distance within which stopping is 
possible increases ceteris paribus as the square of the speed. 
Rapid transit, therefore, by which we mean any very great 
increase in speed, whether on tramways or railways, involves 
two important considerations in regard to stopping, viz., an 
increase in available brake power, and an increase in the 
facilities for running without other than intentional stops. 
And, indeed, so far as electric tramways are concerned, this 
has received ample practical proof in America, where the 
brake is one of the most vital problems affecting the industry 
at the present time. 


A train 


ET UNES 

As was only to be expected, the American technical press 
is making the most of the instances where American plant 
has been adopted for English tramway work, and predietions 
are rifo of an American conquest of the world in the matter 
of electric traction plant. But in one respect at least America 
lags behind the effete monarchies of Europe, and that is in 
the use of storage batteries. We have lately referred to the 
experiment of running a storage battery locomotive on the 
Third Avenue Elevated Railway in New York, and to a fixed 
battery substation on a tramway system in Philadelphia. Yet 
another experiment in the use of batteries for electric traction 
is to be made on a tramway between Chicago and Englewood. 
As this is the first instance in America of battery cars having 
been run on street tramways devoted solely to that type of 
car, the experiment will be watched with interest. In all 
previous American attempts to run battery cars, we believe 
they have been sandwiched between a much greater number 
of horse cars, and have had but little chance of showing 
themselves at their best. 


Tue Chicago and Englewood tramway consists of nine 
miles of double track and three miles of single track. The 
rolling stock will consist of 40 cars, each of which will 
carry a 4-ton battery, consisting of 78 cells, having a dis- 
charge rate of 400 amperes at 150 volts. The battery will 
be carried in a tray, slung between the two axles of a rigid 
truck, apparently with but little clearance above the track. 
** Chloride" cells of ће “Т” type have; been adopted for this 
job. A single 50 н.р. motor is to be used?on each car. The 
total load will therefore be considerable, and we expect that 
the percentage of paying load will rule exceedingly low. 
But the managers of the line look for a] source of enhanced 
profit to the uniform load on the generating plant; and 
they hope to obtain an electrical horse-power for 21b. of 


be found in our Correspondence " columns. 


coal per hour, or even less, The engines are of the Willans 
type, and are direct-coupled to the dynamos on the Arnold 
System. 
— a 

FuRrHER researches on “The Effect of Pressure in the 
Surrounding Gas on the Temperature of the Crater of an 
Electric Arc," by Mr. W. E. WirsoN and Prof. G. F. Frrz- 
GERALD, which they have recently communicated to the Royal 
Society, unfortunately have not settled this vexed question 
either way, although some of the results of a former series of 
researches have been somewhat modified. The chief trouble 
is in the determination of the temperature of the crater, since 
although this may really increase, there may be an apparent 
fall, owing to the dimming of the light by fog and highly- 
refractive convection currents. For example, in one set of 
experiments heavy brownish red fumes of NO, were formed 
around the arc, giving it a red appearance that suggested a 
low temperature. The main interest in the line of research 
lies in the supposed identity of the temperature of the crater 
and ‘the vaporisation temperature of carbon. It was first 
pointed out by Mr. Tremuetr CARTER, in the discussion on 
Mr. A. P. TROTTER's Notes on the Electric Arc,” in 1892 
(Proc. Inst. E. E., Vol. XXI., p. 899), that this supposition 
involves a value for the latent heat of carbon enormously 
greater than is the general rule :— 


According to the theory of heat, we know that the boiling point of a 
liquid depends on the pressure which the liquid supports, i. e., the pressure 
of the vapour ; and, if the arc were placed in an atmosphere subjecting the 
vapour of the carbon to a higher pressure, the carbon would necessarily boil, 
as it were, or vapourise at a higher temperature. Consequently . . . 
we should have a higher efficiency. I have estimated that if we 
subject the arc to a pressure of eight atmospheres, we shall get a rise of 
temperature of the carbon of approximately 1,200°C. Assuming 
all the loss of positive carbon to be due to vapourisation in this way, we 
have a latent leat of carbon vapour of 400,000 calories. Whereas, if we 
assume that only the difference between the positive and negative carbon 
is thus vapourised by direct electrical action, we have a still higher latent 
heat of 1,030,000 calories. By all analogy, these figures seem too high ; and 
it is possible they represent more energy than is used in the mere evapora- 
tion of carbon." 


One practical aspect of this problem may afford a crumb of 
comfort to arc lamp makers. If the temperature of a crater is 
lower than the vapourising point, there is & possibility of the 
luminous efficiency of the arc being increased by some device 
which will raise its temperature nearer to the vapourising point. 


— d 


WE would call the attention of our readers to a lengthy and 
interesting letter from Prof. Smvanus Тномрвом, which will 
The subject of 
this communication, we need scarcely say, is the electric 
discharge in vacuo. Prof. Tompson has repeated Dr. 
FI. RIxG's curious experiment, described in our last issue, 
and in so doing has made an additional observation, which 
tends greatly to the elucidation of the phenomenon of the 
rotating, distorting, diminishing, and re-appearing cross. In 
Prof. THompson’s tube there is an intermediate stage, at which 
the second large cross appears faintly before the first has 
diminished down to nothing; rendering it thus tolerably 
certain that we have in Dr. FrEwrNe's discovery a striking 
piece of evidence of the essential heterogeneity of the rays 
generated at a cathode. 
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Pror. THompson has some pertinent remarks also on 
Prof. ELmu Tuomson’s communication. Sir Соко Srokzs's 
single-impulse theory, a theory which, in spite of the great 
scientific authority of its propounder, seemed, at the time, 
somewhat far-fetched, receives a satisfactory experi- 
mental corroboration from the manner in which the platinum 
* target,” upon which the cathode beam is usually directed, 
gives off the Röntgen and other rays it generates. Although 
it is now more than a year since Prof. Rénreen made his first 
announcement, and for a twelvemonth an unparalleled 
number of eager investigators have been engaged in repeating 
and extending his experiments, neither the scientific nor the 
practical interest of the X-rays has suffered diminution ; on 
the contrary, hardly a week passes without a suggestive 
addition to the now long catalogue of experimental items. 


— . À—  ——.. 


Electric Power for Drawbridgos.—Electric power, says the 
Engineering News of New York, is to be adopted for all the 
drawbridges over the Chicago River at Chicago, Ill., replacing 
the steam plants now required for each bridge. 


The Electrical Standardising, Testing, and Training Insti- 
tution.—Lord Castletown, of Upper Ossory and the Board of 
Control of this institution, have issued cards of invitation to 
an Old Students’ dinner, to be held at the Imperial Institute 
on the 27th inst, 


Johann Christian Poggendorf.—The first number of Wiede- 
mann’s Annalen for the present year contains a reminder that 
December 29th last was the hundredth anniversary of the birth 
of Poggendorf, who edited the Annalen for over half a century, 
namely, from 1824 to 1877. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, 1835 ... — 
ham C ear Dec. 2,1896 . — 
Suskin—Djedda ..................... Dec. 5, 1896 Jan. 4, 1897, 
Obidos—Parintins ............ «e ses Dec. 7,1896 .. — 
Mozambique—Delagoa Bey ...... Dec. 24,1896 .. Jan. 4, 1897 


Electric Welding.—A lecture on “Electric Welding” was 
recently delivered by Mr. Sidney Walker, at Cardiff, before 
the Bristol Channel Centre|of the Institute of Marine Engi- 
neers. The author described the Thomson, Terener and 
Benardos processes, his descriptions being illustrated by 
humerous experiments and by some tests of actual welds with 
a 100-ton testing machine. 


The Pacific Cable Conference.—According to the Daily 
Chronicle, “the Empire is to have its new set of nerves after 
all.” In plain English the Pacific Cable Conference has this 
week completed its labours ; and has, our daily contemporary 
understands, reported “ ір favour of the speedy completion of 
a trans-Pacific cable” vid Fanning Island. From Vancouver 
to Fanning Island is a matter of 3,400 miles. We reserve our 
comments until the full authorised text of the Report is 
before us. | 


Personal.—Mr. W. T. Ansell retires on pension from the 
5 Traffic Superintendent of the Eastern and associated 

elegraph Companies, after a service of 26 years. Up to his 
retirement Mr. Ansell was the doyen of the Telegraph Service, 
and is the senior survivor of the 84 officers on the muster roll 
of the Electric Telegraph Company at its incorporation in 
March, 1846. The other survivors, all of whom have left the 
Telegraph Service, are Messrs W. B. Barchard, — Heritage, 
B. Holmes, Henry Smith, J. W. Wilkins, and R. S. Culley. 
The good wishes of his many friends in all parts of the world 
will accompany Mr. Ansell into his well-earned retirement. 


The Amazon Cable.—In a recent issue the Electrical Engineer 
of New York gave publicity to a somewhat exaggerated state- 
ment with regard to the condition of cable communication on 


the Amazon. A reference to the report of the proceedings at 
the recent meeting of the shareholders of the Amazon Tele- 
graph Company, which appeared in our last issue, and especially 
a perusal of Mr. Alexander Siemens’ interesting remarks, will 
show that the bold scheme of connecting the chief commercial 
stations up the Amazon by a cable network is already meeting 
with un encouraging amount of success. 


Our Weights and Measures.—A practical treatise on the 
standard weights and measures in use in the British Empire, 
with some account of the metric system, written by Mr. H. J. 
Chaney, will be published early this month. It will contain 
much information derived from authorised sources; and the 
writer’s position as Superintendent of the Standards Department 
of the Board of Trade, renders it sure that the information given 
—information now for the first time published—will be of prac- 
tical use to local officers, and especially to traders generally. 
It is hoped also that the book will even be of use to the chemist 
and physicist. The publishers are Messrs. Eyre and Spottiswoode. 


The Direction of Lightning.—In an American contemporary 
we came across the following, under the heading “ Letters from 
Practical Men" :—‘ During the summer I had the opportunity of 
examining two oak trees which had just been struck by light- 
ning. In both cases the path of the discharge, as indicated by 
the rending of the bark and the splitting of the wood next to 
the bark, was single along the trunk, but oifurcated when it 
came to the main branches. The fact of this bifurcation of the 
rent appears to me to indicate that the discharge passed from 
the roots upward, not from the top branches downward.” And 
our contemporary had not even the kindness to put the poor 
practical man right. 


The Progress of German Electrical Engineering.— During 
the course of his presidential address to the Elektrotechnischer 
Verein (the full text of which will be found in the Elektro- 
technische Zeitschrift for November 5th) Herr.Scheffler reviewed 
the progress made in the profession during the past year. 
Among other things, he noted the increased use of three-phase 
currents on the Continent. Of the stations erected or com- 
menoed in Germany during the year, 40 per cent. have been on 
the three-phase or alternating systems, and 60 per cent. employ 
continuous current. The difficulty of regulating three-phase 
systems when the load is variable had, Herr Scheffler remarked, 
been overcome, judging by the good results obtained in Strass- 
burg, Magdeburg, Chemnitz, and other places. 


Cologne Central Station Statisties.— The Elektrotechnischer 
Anzeiger publishes a report of the working of the Cologne- 
central station for the year ending March 31, 1896. The cost. 
of production is stated to be as low as 1°44d. per kilowatt-hour: 
(not including interest and sinking fund). The total capital 
invested in the station amounts at present to £112,700, of 
which £25,700 has already been written off (including 9, 100. 
during the past year), leaving a book-value of £87,000. The 
total consumption during the year is divided as follows :— 
Private lighting 81:18 per cent., private motors 6:99 per cent.,. 
public lighting 7:43 per cent., public clocks 0:01 per cent., and 
consumed in the station itself for lights, motors and testing 
purposes 0:12 per cent. Each lamp installed burnt on an 
average 463 hours during the year, the maximum demand 
being during the month of December, when the average. 
number of burning-hours per lamp was 62. The greatest 
momentary demand from the station was on December 17, 
1895, when 37 per cent. of the total lamps installed were. 
alight. The total number of glow-lamps connected to the net-. 
work was, on March 31, 1896, 26,263 50-watt lamps or their 
equivalent. In addition to this there were 454 arc lamps,. 
and 150 fl. P., represented by 35 motors. This brings the total 
lamp and motor connection to 1,701,410 watts, or an equivalent 
to 34,028 50-watt lamps. 


The Protection of the Tour Saint-Jacques against Light-. 
ning.—In the Comptes Rendus for October 26th MM. Ch. Mildé 
and E. Grenet give, in connection with some remarkable light- 
ning discharges which took place on July 7th last, the parti- 
culzrs of the means adopted by them to protect the Tour Saint- 
Jacques from lightning. According to the recipe contained in. 
the report of Gay-Lusgac, adopted by the Académie in 1823, 
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these gentlemen have arranged a double conductor, so as to 
completely surround the tower from top to bottom. One of 
these conductors is in communication with the water and gas 
pipes, and the other terminates in an earth consisting of a 
10 metre 15cm. iron pipe sunk in the soil. The conductors 
employed are of copper strip, 30mm. broad and Imm. thick. 
The exterior platform at the top of the tower is provided with 
a circuit connecting the copper balls, which support the statues 
at the four corners of the tower. In addition there is at the 
centre a long rod rising above the statue of St. Jacques by 
some 20cm. In order to complete the protection of the 
observers, who, on the platform, are everywhere surrounded 
by metallic objects, a ring has been added to the central rod, 
which can be hoisted, when desired, by means of the flag lan- 
yard. This ring carries four chains attached to each of the 
four metal supports of the statues. In this way observers at 
‚ the top are placed fhside a sort of electrical cage. 


Application of Electricity at the Columbia Oollege of 
Surgeons.—The American Electrician describes at some length 
an extensive application of electricity at the branch of the 
Columbia University known as the College of Physicians and 
Surgeons. Of course the building is electrically lighted, but 
electricity is also utilised to furnish power for a number of 
purposes, and it bas an extensive application in surgery and 
medicine. The equipment is very complete in all of ita 
details, having been given careful thought. The generating 
plant consists of five Tudor boilers, each rated at 60 H. p., two 
75 н.р. Allis-Corliss engines, belted to 50 kilowatt generators, 
and one direct-driven 30 kilowatt generator. There is also a 
storage battery of 60 chloride cells, having 260 ampere-hours 
capacity. The machine tools of the repairing shop are elec- 
trically driven, us are also several of the machines in the 
laundry of the hospital. The building is ventilated by a system 
of electrically-driven fans. Current for medical and surgical 
purposes is supplied by a double-commutator 2 н.р. dynamo, 
with 10-volt and 110-volt terminals. The low voltage is used 
extensively to heat the platinum wires of the cauterisers, aud 
to work the induction coil used for *'Faradic" treatment. 
Continuous current can be applied from voltages varying from 
a minimum to 110, for direct “ galvanic ” treatment. Current 
is also used to light diagnostic lamps, and to drive the surgical 
bone-saws, drills, &c. 


Architects and Electric Lighting.—In its issue of J anuary 
Ist the Architect and Contract Reporter publishes a lengthy 
article on this subject, the burden of which is that architects 
should face the inevitable, and make proper provision in their 
plans for the electric light, which is sure to be required sooner 
or later :— 

"In wiring а house the first thing that is looked for is an easy run for 
the rising mains ; sometimes a casing for gas and water mains is found 
running right up the house ; more often than not there is no room in this 
casing for electric light mains; more frequently still there is no such 
casing at all. Then an unsightly electrical casing, sometimes a foot wide 
or more, is run up some wall of the house. The same may be said about 
circuit mains, there being no provision of any sort for hiding runs. All this 
might be improved if the architect would recognise the claim of electric light. 
When he designs the house, would it not be desirable for him to provide 
casings from basement to attic? Or in default of thie, to builda galvanised 
iron pipe—diameter in proportion to the probable number of lights—into the 
wall, with a break at each floor between floor-board and ceiling level? This 
would avoid any cutting away of plaster if the house is wired at апу 
future time and materially сһеареп the labour. Again, consider the 
unnecessary time occupied in taking up floor-boards for wiring a room 
below. If the boards are tongued and grooved, the expense is very great. 
and the final appearance of the floor is not good. Now, as ceiling lights 
are nearly always in the middle of the room, and brackets are fed from 
the side, would it not be possible fur the middle board on every floor to be 
screwed down ? Also, if all the boards were stopped off at the last joint but 
one, and the remaining space boarded over by boards running at right angles, 
or with the joists, and supported on bridge pieces—all boards at the skirt- 
ings being screwed down—it would then be possible to run casing all round 
the room, under the floor, by merely unscrewing the boards round the walls. 
This is no doubt heretical, and quite contrary to recognised principles, 
but it might be considered. Skirting-boards again give à lot of trouble if 
they have to be taken down, because they are sprigged on, and very 
frequently are split by careless joiners. Why should not these skirting- 
boards be screwed down, the heads of screws being countersunk and put- 
tied over? Parquet flooring is another stumbling-block to wiremen. If 
the usual herring-bore or lozenge pattern were stopped—-say, two blocks’ 
width from the skirting, the space being then filled up with two rows of 
blocks running straight—the taking-up and making good would bea much 
simpler matter. These and many other small points should suggest them- 


selves to architects when designing a building ; they should bear in mind 
that electric light will ultimately be adopted, and make the necessary pro- 
visions for the same, во as to cause their clients as little inconvenience and 
expense as possible,” 

The writer of the article concludes by expressing his faith in 
the iron-pipe system of wiring, and makes an almost pathetic 
appeal to architects to employ first-class wiring firms only and 
—consulting electrical engineers. 


Contemporary Electrical Science.—The January number of 
the Philosophical Magazine contains some important electrical 
contributions. The place of honour is given to Prof. SCHUSTER'S 
third electrical note, which deals with the magnetic force 
acting on moving electrified spheres. He investigates the 
difference between the formule arrived at by Prof. J. J. 
Thomson and by Mr. Oliver Heaviside respectively, which are 
to represent the forces acting on a moving particle in a mag- 
netic field, and the magnetic field energy produced by the 
particle in motion. He finds the force to be uepH, where e is 
the charge and р the velocity, and the energy pe*p?/3a (not p 
as misprinted in the equivalent formula on page 9), where a is 
the radius of the moving sphere. Judgment is accordingly 
delivered in favour of Mr. Oliver Heaviside, and the source of 
the discrepancy is pointed out. Prof. Gray writes from 
Bangor to demolish Holman's contention regarding the true 
value of the waste space round a galvanometer needle. He 
shows that Prof. Holman omitted a term in the expression 
for the total force on an element of the needle. His method 
of investigation differs from Holman’s inasmuch as he splits 
up the magnetic needle into imaginary rods of infinitesimal 
thickness, while the latter deals with infinitely thin transverse 
sections. The difficulty appears to lie in the correct definition 
of the symbols used. The Papers by Prof. W. Stroup and 
Mr. HENDERSON on Electrolytic Conductivity, and by Messrs. 
Barton and Bryan on Electric Waves along Wires, recently 
read before the Physical Society, are reproduced in full. The 
first part of an interesting Paper by Prof. MacGregor of Hali- 
fax, N.S., also appears in this number. We shall notice this 
again later on. The December number of the Zeitschrift für 
Instrumentenkunde contains another communication from the 
Reichsanstalt by EBELING and Scumipt, this time on Du 
Boiss magnetic balance, an instrument extensively used 
in Germany for the investigation of the magnetic pro- 
perties of iron and steel. The authors investigate the 
errors introduced into the permeability results by the earth’s 
field. These are due to the vertical component only, and 
may be eliminated by superimposing the negative on the 
positive branch of the hysteresis curve, and assuming the 
curve midway between the two as the true curve, They also 
atudy the dispersion of the induction tubes by the various gaps 
in the magnetic circuit, and give instructions for absolute 
determinations. Dr. MICHALKE describes a mechanical model 
to illustrate Ferraris’s rotatiug field. The Physical Review 
has lately been justifying its existence from an electrical point 
of view. No. 20 contains a well-written Paper, by Mr. C. A. 
SAUNDERS, on the velocity of electric waves in wires, based 
upon the method used by Dr. Oliver Lodge in his recoil kick 
experiments. The average value of the velocity, as determined 
from three different circuits, was 2:982 x 10m. per second. 
Е. E. MirLis continues his elaborate and detailed studies 
of induction phenomena in alternating-current circuits, illus- 
trated by some capital photographic records of condenser dis- 
charges continuous and oscillatory. We can only mention a 
Paper by Dr. Frederick Bedell on admittance and impedance 
loci, an attractive article by B. E. Moore on visible electric 
waves, and a note by J. F. Mohler on electric refraction. 
No. 21 contains an English version of Wood’s Paper on the 
temperature inside Geissler tubes, recently published in these 
columns. Also an investigation by H. V. Carpenter into the 
apparent capacities of condensers, which have very different 
rates of absorption according to size and potential difference. 
Н. M. Goodwin writes on the osmotic theory of the voltaic 
cell, Dr. Bedell on the division of an alternating current 
(read at Liverpool), and E. H. Loomis on the electric conduc- 
tivity of some salts and acids. Those who wish to keep up 
with the new-born American electrical science would do well to 
subscribe to the Physical Review. —[E. E. F.] 
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ELECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES.—II. 


BY JOHN B. C. KERSHAW, F.I.C. 


COPPER REFINING. 


The first patents bearing on the electrolytic refining of 
copper were taken out by James Elkington, of Birmingham, 
in the years 1865 and 1869; and some time between these two 
dates, the first electrolytic copper refinery was established at 
Pembrey, near Swansea. It is interesting to note that this 
works, though it has now passed into other hands, is still 
producing electrolytic copper ; and though England to-day no 
longer stands in the forefront of the electrolytic copper 
industry, it is because the conditions of the industry have 
changed, and not because she has lacked either the money 
or the brains requisite to continue an industry which she 
originated. The famous Mansfeld Copper Company, of 
Germany, were the next to use the process,; and in 1872 
a small refinery was started at Eisleben, near the Hartz 
Mountains. The Norddeutsche Affinerie, at Hamburg, 
followed in 1876; and, two years later, the Oker Refinery, of 
the Communion Hüttenwerke, was commenced. A large 
number of small refineries in France and Germany now 
Sprung into existence; and for some years these European 
refineries, including three or four in England, had the pro- 
duction of electrolytic copper entirely in their own hands. 
The * Norddeutsche " refinery at Hamburg, with two plants, 
was the largest and best arranged of all these; and of the 
others, that at Pembrey alone approached it in output. Yet 
the combined annual output of these two works in the early 
days of the industry was only 1,000 tons. A rapid develop- 
ment, however, in the scale of operations occurred between 
1880 and 1890. The spread of electric lighting, and the 
demand to which it led for a pure copper, caused new 
refineries to spring up, and the older ones to increase their 
output enormously. In Europe, the Norddeutsche, Messrs. 
Vivian’s, and Messrs. Bolton's, with the original refinery at 


Pembrey, ranked first in size; but the development of the 
industry in the United States quite overshadowed these 
European extensions. 

The mine owners in America, who had been rapidly in- 
creasing the output of raw copper from the mines, were struck 
by the very obvious fact that they were paying European 
refiners to do what they could equally well do themselves. With 
the energy and love of bigness, characteristic of our friends 
across the Atlantic, they set to work and planned refineries 
on a scale that has reduced some of the early European ones 
to mere toy dimensions. Some of these refineries have been 
doubling and trebling their output of electrolytic copper in the 
years 1892-1895 ; so that to-day not only the output of raw 
copper, but also the amount refined, is greater in the States 
than in any other part of the world. The Tables given in 
this article contain, in condensed form, part of the information 
available relating to the copper-refining industry in Europe 
and in the United States. Unfortunately, these Tables suffer 
from the disinclination of the European refiners to publish 
their outputs. In view of the very decided lack of a similar 
modesty on the part of their American rivals, it is question- 
able whether this policy is entirely wise. 

At the end of the year 1895 one-third of all the raw copper 
produced in the States was being refined there, and it was 
expected that this year the proportion will have risen to half. 
Adding the amount refined electrolytically in Europe, it is 
safe to estimate that at least 100,000 tons of raw copper are 
now being treated bv the electrolytic refining method. We 
thus arrive at the remarkable fact that an industry, started 
on & very small scale by Mr. James Elkington at Pembrey 
about 1868, and one which until about 1885 did not show any 
remarkable signs of development, has become nearly as im- 
portant as the copper industry itself, and has extended until 
it embraces over a quarter of the entire copper output of the 
world. 

This rapid extension has been chiefly due to the demand 
for a pure copper for electric construction purposes; but the 
recovery of the whole of the silver and gold contained in the 
raw copper, at a comparatively small cost, has been a very 


Table IL— Electrolytic Copper Refineries in Europe and North America. 


Power. Details of Companies. - Estimated output. 
Country. ß; 9x = „„ — — — — ONT | 
Type. Amount. | Name. Locality. System in 1892. 1896. 1895. 
H.P. | : | 
Stem Anaconda Mining Company ‚ Anaconda..... ...... Hayden 4,200 16,500 
5 Baltimore Copper Smelting & Rolling Company ! Baltimore. | » 9,000 34,400 
5 Baltimore Refining Company ..................... Baltimore » |. 6,600 [ 
т Balbach Smelting and Refining Company...... Newark............... Multiple. | 4800 . 1 
Water Boston & Montana Copper & Silver Mining Co. Great Falls, Ma. ... | » 6,600 9,900 
Steam Bridgeport Copper Company) , ......... , Bridgeport ....... | Hay den. | 4,800 f 
á Chicago Copper Refining Company  ............ ' Chicago ............ | Multiple. | 1,800 , 1,800 
d States 5 Electrolytic Copper Company ..................... | Ansonia | ............ Smith. . 1200 , 1,200 
. " Guggenheim Smelting Company.................. | Perf 2 | "P , 10,000 
"А The New England Electrolytic Copper Co. , Pawtucket ......... : Multiple. 1,320 1,520 
n Nichols’ Chemical Company ..................... New York Hayden. ! | T 
" Omaha and Grant Smelting Works... ..... | Omaha ............... | Multiple. | 960 | 560 
* Pennsylvania Salt Manufacturing Company... | Philadelphia  ...... Smith. 360 560 
Water Salt Lake City Copper Company .............. Salt Lake 1 ! | : 
Steam | St. Louis Sme'ting and Refining Company . Cheltenbam | Multiple. 720 720 
» Washburn, Moen, and Со. ...................... Worcester 1 1,086 | f 
| | | | 1886. | 1895. 
| | PRESAREN = 
Steam | The Mansfeld Copper Company . Hartz Mountains. _ Multiple. 754 E 
Germany...... ii The Communion Hüttenwerke" ...... ........ o Siemens & Halske. 115 
| 5 | The North German Refinery ..................... Hamburg. Multiple. 775 1,728 
Steam Eschger-Chesquiére et Cie.. Biaché ............ + » 781 ? 
[ " | Société de Cuivre de France ..................... Lguille MUT | Thofehrn. 15 1,100 
Francs... ... Ё H; Roux et Clé ае арн ' Marseilles ........... | Multiple. 81 
о Gramont Affinerie ꝗ . pont - de- Chéruy ... Thofehrn. " 400 
| Steam X Messrs. Bolton and Sons ......................... | Widnes & Froghall Multiple. 7,000 
d [ " L^ a Messrs. Vivian and Co. ........... . . | Swansea . ......... | Т : d 
England ...... | я Messrs. Eliott's Metal Extraction Company 
| (successers to Messrs. Elkingtons ) | Pembrey ............ | с 462 ? 
Jj, Water 580 The Kalakent Copper Works. Kedabeg Siemens & Halske. 78 270 
Russia ...... .. | m The Bogoslousk Copper Works. Ural Mountains. " | ? | ! 


Li PL 


In addition to the above named Refineries in Germany, France, and England, there are many others, of w 


| 


hich vo details are obtainable. In 


Germany, Messrs. Kayser and Co., Berlin; Messrs. Schreiber and Co., Burbach; Meesrs. Andre, at Frankfort; and others in Schlesien and Mähren; in 


France, at Dives, Bellegarde, and Lyon ; and in England, Messrs. Mc Kechnie Bros at Widnes. 


For previous article see The Electrician, December 25, 1896. 
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powerful secondary cause. These ‘impurities ” of the copper 
remain as a sludge in the depositing vats, and, by suitable 
methods, both the gold and the silver are recovered. If the 
price of silver should rise, i.e., if bi-metallism be adopted by 
America or Europe, it is extremely probable that we shall 
witness another remarkable expansion in the electrolytic 
copper refining industry. Most cupreous ores contain silver 
and goldin small amounts. At present, ores containing these 
are worked chiefly for their copper contents, the silver and 
gold are by-products. If the price of silver should be forced 
up, say, 25 per cent., by any change in currency, there is no 
doubt that electrolytic copper Refiners will treat the whole of 
the world’s copper production, and that copper will become a 
by-product in a process, which will have as its chief end the 
production of silver, 


Table I.— Total Electrolytic Copper Production, in tons of 2,2401Ь. 
| 1886, | 1891. | 1892. | 1893. | 1894. | 1895. | 1896. 


—— | — | —á——— — cee —ä43äẽ—̃ — 


United States 


22,521, 55,481| 45,000 51,339! 56,000, 75,000 
1, Ma vi we m T 
1,320 ies 
2,970 1,800 

78 210 


Norr.—The information relative to the output of electro- 
lytic copper contained in Tables I. and II. is taken from 
various sources, of which ‘‘ The Mineral Industry " Annual, 
and Gore and Fontaine's Text-books may be mentioned. The 
figures for England contained in these are supplemented by 
private information. In all cases the figures represent esti- 
mates, and have not the weight attaching to actual production 
returns. 


IMPROVEMENTS IN CONTINUOUS-CURRENT 
TRANSFORMERS. 


Ever since January, 1895, when the Electric Construction 
Company installed the Oxford system " plant at Wolver- 
hampton, they have worked assiduously at the improvement 
of the transformers and of the various accessories which go to 
make the complete equipment. Of the original transformers 
put down at Oxford in 1892, none had a higher efficiency than 
87 per cent., and it is therefore with satisfaction that as the 
result of their labours, the Construction Company can claim to 
have increased the full load efficiency by more than 5 per cent. 
in less than two years—the Wolverhampton machines being 
similar in all essential respects to those at Oxford, with the 
single exception of being wound for double the primary 
pressure. 

As the system of distribution has been so recently described 
in these pages (The Eléctrician, June 12, 1896), "it is 
unnecessary to repeat any of the very full particulars there 
given. We may, however, call attention to the modifications 
of the original scheme, by which the generating plant has been 
simplified and the low-pressure distribution arranged on a 
three-wire system. Fig. 1 shows diagrammatically the circuits 
for a district in which the power is so remote from the centre 
of consumption as to make it undesirable to have direct sup- 
plementary low-pressure feeders. The main generators D D 
are excited from the low-pressure bars В B, and themselves 
feed into high-pressure collectors, as shown. For exciting 
purposes, small motors and station lighting, a battery is used 
to maintain a constant supply at times when the generating 
plant is shut down, the cells being charged by means of a 
transformer, L T, of the variable-ratio type presently to be 
described. This transformer supplies current direct without 
storage when the generators are running, and its object is to 
avoid the necessity of small exciting engines and dynamos 
hitherto employed. ms | 

From the high-pressure 'bus bars two main feeders are 
tapped in parallel, and together they supply the whole of the 
energy transmitted to the principal controlling switch-room. 


* Only partial returns. 


The old arrangement of the sub-feeders, H T F, each with its 
own starting resistance and switch, S R, is shown for the sake 
of simplicity, although not now used; the present method 
being to have a common starting switch and resistance for all 
the sub-feeders aud to run up one transformer after another 
through special starting connections and & two-way switch on 
each circuit panel. By this means the enormous mass of idle 
wire behind the board has been swept away, and a considerable 
saving of space has been effected. When one transformer 
has been started and run up to full speed, the two-way switch 
is turned over to short circuit and disconnect the resis- 
tance connections, and to leave them free for the next 
machine coming on. This done, a magnetic release at once 
returns the starting-switch contact to the ‘all in” position, 
so that it is impossible to switch a fresh transformer on the 
resistance frame without finding it in the correct position for 
so doing. 

On the low-pressure side the transformers are now very 
generally being wound for the full pressure across the outer 


Кто. 1.—Diagram of the Continuous-Current Transformer System of 
Distribution. 


wires; and at certain points on the distributing network 
small ** balancers," B T, are connected to equalise the load 
on the two circuits. This arrangement, of course, enables. 
each substation to feed a much greater area than before, and 
correspondingly reduces the number required. The storage 
battery equipment is shown in the centre of the area of 
supply, the booster arrangement having been already 
described in connection with the Wolverhampton station. 
Dealing now with the transformers. We have already 
indicated that the latest machines turned out by the Electric 
Construction Company can be guaranteed to have an efficiency 
of not less than 93 per cent., which, considering that the two 
component machines regarded separately must each have a 
commercial efficiency of nearly 96:5 per cent., is most remark- 
ably high. In the old type of transformer the losses were 
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principally traceable to three sources, of which by far the most | that an independent control may be maintained over one of 


serious was the heating by eddy-currents in the low-pressure 


them. The armature shaft carries two cores, main and regu- 


conductor, the other two being hysteresis in the соге and a | lating. The former is surrounded by and із common to both 


drop of pressure in the series starting-coils on the field 
magnets. Each of these leakages has been the subject of 
close study. The first has been almost entirely eliminated by 
replacing the old Eickemeyer winding by bar-conductors deeply 
embedded in slots under the surface of the core.. The hysteretic 
loss is naturally less now than formerly, thanks to the im- 
provement in the quality of iron now obtainable; and as for 
the C?R loss in the starting field-coils, an automatic switch 
operated directly by the stray-field of the poles has been 
employed to short-circuit this winding immediately the trans- 
former is under way with saturated magnets. 


The most noteworthy development, however, in connection 
with these rotary transformers is the production of a machine 
which is capable of giving a wide range in the ratio of trans- 
formation. The machine illustrated (Fig. 2) is one of a con- 
siderable number recently supplied to the Charing Cross and 
Strand Electricity Supply Company, which with a constant 
primary pressure of 1,000 volts, will give a current of 485 
amperes at any pressure between 206 and 240 volts on the secon- 
dary. The maximum output for continuous running is, therefore, 
116 kilowatts, and at this output the efficiency is 92:8 per cent., 
the whole range being obtained solely by a variation in the 
strength of the auxiliary field shown on the left. The means 
for obtaining this large variation will be gathered almost on 
inspection. It is to partially separate the two windings so 
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primary and secondary circuits, the smaller core carries one 
winding only, and each rotates in its own field. By varying 
the strength of eith r of these the total electromotive force 
generated in the winding, which is peculiar to that field, will 
be altered. For example, if the primary circuit alone is 
wound over the subsidiary core, and the magnetic flux through 
it is reduced, the speed will be raised and the electromotive 
force generated in the secondary winding (still rotating in a 
field of constant strength) will be raised in proportion. 

As showing the high efficiency obtained over a wide range 
of loads, notwithstanding the great variation of pressure on 
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Fic. 2.. 116-k. w. E. C. C. Variable-ratio Transformer (206-240 volts). 


the secondary, the following figures, taken from the test-book 
of the Electric Construction Company, are very interesting :— 


"E Primary. Secondary. | | 
Load. | i Efficiency. 
Volts. |Amperes. Volts. „Amperes. 


— aaee 


ITC 1.000 125°4 [238 (high) 489 | 92:8 per cent. 
70 per cent....... 1,000 884 |187(low) | 434 91:8 per cent. 
55 per cent. 1.000 71.7 240 (hig,) 266 890 per cent. 
25 per cenr....... 1,000 33°75 | 190 (low) | 151 | 851 percent. 


It will be noted, moreover, that the second and fourth tests 


are purposely at a secondary pressure much below the normal 
mini:num for which the machine is designed. 


* 
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Fic. 1.—Alioth Two-Phase Rotary Transformer 


A TWO-PHASE ROTARY TRANSFORMER. 


A machine has been built by the Alioth Electrical Com- 
pany, of Münchenstein, near Bale, to transform the two-phase 
current, brought from Chévres to Geneva, at 2,400 volts, and 
there transformed down to 70 volts, into continuous current, 
to feed the three-wire lighting network. Fig. 1 is from a pho- 
tograph of the machine. Fig. 2 shows the construction 
of the machine in greater detail, being a half-section parallel 
to the shaft, and a half-section perpendicular to it. The 
armature, which is the rotating part, is made up of 720 sheet- 
iron rings 0:5mm. (20 mils) thick, insulated from one 
another by paper 005mm. thick. There are two ring 
windings, which are entirely separated from one another. 
They are wound over one another in slots in the armature core, 
each slot containing four wires, i.e., two turns of each winding. 
One phase of the two-phase current is connected to the one 
winding through two contact rings on one side of the machine, 
and the other phase through two contact rings on the other 
side of the machine to the other winding. In order to enable 
the machine to be used to supply current to two independent 
two-wire networks, instead of to a single three-wire network, 
four contact rings have been fixed on each side, so that both 
phases can be led to each winding. The construction of the 
collector rings and commutators is shown on Fig. 8. The 
collector brushes are of copper gauze, and the commutator 
brushes are of carbon. 

The field-magnets are of soft cast steel, and the 14 polar 
projections are cast on. The magnet coils are wound on 
sheet-zinc formers, and passed over the poles. They are 
held in position by wide ** pole shoes," which are screwed on 
to the projection. The bearings have continuous ring lubri- 
cation. The ring dips into a large oil reservoir below the 
bearing, so that little attendance is needed, and there is con- 
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Fic. 4.—Diagram of Connections. 
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Fie. 2.— Armature and Field Magnets of Alioth Rotary Transformer. 
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siderable economy in lubricant. The following are the principal | stirrup ensures that the pressure of the pen on the drum is 


dimensions, &c. :— 


Outer diameter of the armature соге.................. 1,000mm 

Inner - »: 300 830mm. 
Width " Т „„ e m m. 

Number of Slot; . ² 252 

Width essere concensus 7mm. 

Depth Of slots N 17mm 

Number of turns of each winding... 

Size of copper of armature winding... 4 x 26mm. 

Number of pole 4 8 

Number of pairs of bruse ss 7 

Weight of armature, complete. . 5 tons. 

Weight of whole machine Z q 64 tons. 

Pressure at each continuous - current terminals 110 volts 

Currents from к - "e 450 amperes 

Pressure of the two-phase current ..................... 70 volts. 

Number of revolutions per minute le 

Exciting po peer, р акага нах 600 watts 

Total efflcien egg se Ero e ads 90 per cent 


Fig. 4 is a diagram of the connections, and is self-expla- 
matory. 


A NEW RECORDING VOLTMETER. 


A new recording voltmeter, now being made by Messrs. 
Elliott Brothers, possesses several novel features which will 
appeal to the central-station engineer. 

Most people who have had practical experience of the work- 
ing of recorders know that the clock is usually the part 
which is the least satisfactory. In most designs the clock is 
contained in a drum upon which a daily chart is placed, and 
turns with it. In the instrument under notice, a complete 
departure has been taken in this direction, inasmuch as the 
clock is a solid movement fixed firmly to the frame of the 
instrument ; and the record sheet is in the shape of a long 
strip of paper, which is unwound and passed underneath the 
recording pen by means of a toothed wheel driven by the 
clock. The drum travels at such a rate that each of the 
holes punched in the paper in which the teeth engage, are 
exactly jin. apart, and correspond to half an hour. There- 
fore 24in. are paid out in one day. The paper is put into the 
instrument in long rolls of about 65ft. and this can be readily 
changed, and of course has only to be done once a month. 
After the paper has passed beneath the pen it passes down 
underneath a bar, against which it can be torn off at will; 
and further into a small curved trough, where it winds itself 
up by the natural curl in the paper from having been tightly 
wound on the top reel. Fig. 1 shows clearly how this 
works. A considerable advantage exists in the fact that the 
last five or six hours’ record can be seen from a window in the 
front of the case, and at any moment the case can be opened, 
the part of the record before this examined, and the paper 
either torn, off or put back again. 

The electrical part of the instrument consists ofa very light 
moving coil, which is threaded over the polepiece of an 
electromagnet, the winding of which is such as to allow of 10 
per cent. variation from the normal pressure to occur without 
appreciably altering the intensity of the field. The shape of 
the polepieces and the general arrangement of the internal 
parts is shown on Fig. 2. The controlling force is a weight 
instead of a spring, but the spring which leads the current 
to the coil is used for the last adjustment. 

There are two distinct circuits, one for the electromagnet, 
and the other for the coil. For the 100-volt instruments 
these each have a resistance of over 3,000 ohms, so that 
the net resistance of the instrument is as high as 1,500 
ohms, and therefore it consumes very little energy. When 
it is only required to use these instruments to record a 
station pressure, the circuits are of course joined up in 
parallel ; but should the pressure at the other end of a very 
long pair of pilot wires be required to be recorded, then the 
pilot wires can be attached to the light moving coil, and the 
magnet part can be joined to the lamp circuit, as it is quite 
immaterial that the pressures on the two circuits should be 
exactly the same. 

The pen is held on a stirrup at the end of an aluminium 
arm, which is fixed to the same pivot as the moving coil. This 


always uniform, and it is impossible for the switch- 
board attendant to adjust the pen so tightly against the 


Fic. 2.— General Arrangement of Working Parts. 


chart that a straight line is inevitable; za fact which we trust 
will have no adverse influence upon the sale of this excellent 
voltmeter. 
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The whole instrument is mounted in a strong cast-iron case, 
and is absolutely. independent of stray field, and presents 
a very strong and practical appearance. Messrs. Elliott 
Brothers inform us that 19 of these instruments have already 
been ordered for one London central-station alone. 


— 


LOAD DIAGRAMS. OF A COMBINED TRACTION AND 
LIGHTING STATION. 


1 ——— 


The subject of combined electric tramway and lighting 
power stations is so much occupying the attention of electrical 
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Fic. 1.—Incandescent Light and Power Curve. 3-wire system. 


engineers at the present time, that load diagrams representing 
actual practical results cannot fail to be full of interest. The 
accompanying diagrams (Figs. 1 to 3) are load curves (1) for 
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Fic. 2.—Tramway Load Curve. 


ineandescent light and power supply ; (2) for traction ; and (8) 
for arc lighting, for the new station of the Edison Illuminating 
Company at Paterson, N.J. Fig. 4 is the compounded diagram 
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Fic. 3.— Are Light Load Curve. 


representing the total load. A load factor of 53 per cent. is 
obtained, notwithstanding that there is a very unpleasant com- 
bined peak in the later hours of theday. The generating plant 


at this station comprises the following items. There are four 


Ball and Wood vertical compound condensing 600 н.р. steam 
engines, each direct-coupled to two G.E. 6-pole 225-kilowatt 
500-volt railway generators. There are also two similar steam 
engines direct-coupled to two G.E. 10-pole 200 kilowatt glow- 
lighting dynamos, and a 315 н.р. set for the same purpose. The 
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FIG. 4. - Combined Load Curve. 


arc-light plant consists of 19 dynamos of 50. light capacity, 
and four of 125-light capacity. The maximum loads during 
October last were 780 kilowatts for the glow-light supply, 400 
kilowatts for the ares, and 750 kilowatts for the cars. | 


ON THE EFFECT OF PRESSURE IN THE SURROUND- 
ING GAS ON THE TEMPERATURE OF THE CRATER 
OF AN ELECTRIC ARC. CORRECTION OF RESULTS 
IN FORMER PAPER.* 


BY W. E. WILSON, F. k. S., AND G. F. FITZGERALD, F. R. S. 


In May, 1895, a preliminary Paper by one of the authors was 
read at the Royal Society, in which is described the apparatus used 
for these experiments, and the results which were then obtained. 

The primary object of this research was to determine, if possible, 
whether the temperature of the crater in the positive carbon varies 
when the pressure in the surrounding gas is charged. 

It has been suggested that the temperature of the crater is that 
of boiling carbon. The most modern determinations give this tem- 
perature of the crater as about 3, 300 to 3,500 C. t 

If this is the true boiling point of carbon, it is then clear that 
solar physicists must find some other substance than solid carbon 
particles to form the photospheric clouds in the sun, as the tem- 
perature of this layer is most probably not below 8, 000 C., T unless, 
indeed, the pressure in the solar atmosphere is sufficient to raise 
the boiling point of carbon to about this temperature. It is in 


* Paper read before the Royal Society, December 17, 1896. 

+ Wilson and Gray, Roy. Soc. Proe., Vol. ПУШ. ; Violle, Journ. de 
Phys.. Third Series, Vol. IL, p. 545. 

t Wilson and Gray, Phil. Trans., A, Vol. CLXXXV., 1894. 
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order to throw some light on this subject that these experiments 
were undertaken. 

The gas used in our first experiments was nitrogen, and we found 
that the radiation from the crater fell off in a most remarkable 
manner whenever the pressure was raised in the box surrounding 
the arc. This falling off was not due to any very large extent to 
visible cloud or smoke, and the crater seemed so much reduced in 
temperature as to glow with only a red heat. This seemed to show 
that the temperature of the crater depends on how much it is cooled 
by the surrounding gas, and not on its being the temperature at 
which the vapour of carbon has the same pressure as the surrounding 
atmosphere. 

It was found that we were limited to pressures not exceeding 
about 20 atmospheres, as at this pressure we could not withdraw 
the negative carbon sufficiently to see into the crater without the 
arc breaking. We were then only able to obtain a current from a 
battery of accumulators which had an E.M.F. of 110 volts. Since 
then we obtained a Crompton dynamo which could give 300 volts 
and 15 amperes, and which was driven by a turbine. 

From the great difficulty of obtaining a sufficient quantity of 
pure nitrogen under pressure, we obtained a 20ft. cylinder of air 
compressed to 120 atmospheres. With this we tried a series of 
experiments, and these at first seemed to corroborate our former 
ones, in which we used nitrogen ; but we found that at any rate some 
of the radiation, and possibly a great deal of it, was cut off by the 
formation of what appeared to be red fumes of NO,. We found no 
absorption from this cause so long as the pressure was nearly atmo- 
spheric ; but at about 100lb. pressure this gas was formed with great 
rapidity, and undoubtedly cut off a great deal of the radiation. 
We easily confirmed our belief in the presence of this gas by its 
well-known absorption spectrum. 

Lest heat dissociation might cause an apparent increase in the 
amount of NO,, we tried heating some of this gas in a flask. We 
observed that when hot the brown fumes became golden yellow, and 
the absorption bands nearly disappeared, so that the heating could 
not have been the cause of the apparently enormous production of 
NO, at high pressure. 

We next tried whether oxygen blown into the arc would burn up 
the carbons, but found it did not do so to any serious extent, and so 
tried the arc in a compressed atmosphere of this gas. 


The arc burned very nicely indeed in the oxygen, the carbons 
keeping a good shape, and a very steady crater. The oxygen was, 
however, 80 contaminated with nitrogen that at high pressure enor- 
mous quantities of NO,, were again formed, so that we could not 
pees further with the radiation experiments. The.arc was a 

right blue bead, about the size of a pea, and the spectrum was a 
beautiful banded one. 

From these results we concluded that the reduction of radiation, 
and red-hot appearance of the crater in the former experiments in 
nitrogen, were due to its jme contaminated with oxygen and to 
the large quantities of NO,, which were formed by the arc when 
under pressure. 

We next tried the arc in hydrogen. The gas was obtained as 
pure, but contained hydrocarbons as an impurity, possibly from 
having been compressed into a cylinder which had previously been 
charged with coal-gas. 

The arc in hydrogen at atmospheric pressures was a long, thin 
flame, that moved as far up the carbons as possible ; especially on 
the negative carbon it walked up a cm. along the cone. It went so 
far that it fused the copper ring that held the negative carbon, and 
we had to replace it by an iron wire lashing. It was very unsteady, 
and trees of soot and a deposit of hard graphitic carbon formed on 
this positive carbon as if there were electrolysis of the hydrocarbon, 
and carbon were electro-negative compared with hydrogen. This 
growth took place all round the crater, while there was no tendency 
for anything to grow on the negative carbon. 


The arc was only 5 to 6mm. wide, and sometimes over 2cm. long. 
There was a green outer flame, with a bright red line not 1mm. 
wide down the middle of it. Where it impinged on the negative 
carbon there was a bright red flame froin the middle of the bright 
spot on the carbon. The outer greenish part seemed to give much 
the same spectrum as the green cone in a Bunsen burner, while the 
red flame and line was undoubtedly!glowing hydrogen. As we saw 
the C and F hydrogen lines very distinctly, the red C line being 
dazzlingly bright and not nearly so wide as in a coil spark at 
atmospheric pressure whenever the image of the red part of the arc 
was thrown on the slit of the spectroscope, the appearance was 
quite like that of a solar prominence. 

The end of the positive carbon was pitted into à number of 
craters, as the arc was very unsteady, and when the pressure was 
raised it was almost impossible to keep an arc going, partly because 
the arc broke when it was elongated the least bit, and partly 
because a complete lantern of soot trees grew all round the crater, 
and seemed to short circuit the arc from time to time. 

The arc being very unsteady, no satisfactory reading of the 
voltage and current was possible. At from 60lb. to 80lb. pressure 
the voltage varied from 60 to 80, and the amperes kept continually 
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varying from 15 to 20. At 40lb. with 20 amperes the volts varied 
from 00 to 60. The crater was not well developed, so that the 
radiation observation, even at low pressures, was not very satisfac- 
tory, while at high pressures the arc was too short to see into the 
crater at all, and the lantern of soot trees hid a considerable length, 
3mm. or 4mm. of the negative carbon besides. The radiomicro- 
meter gave 440 divisions with a good arc in air, and 380 with the 
moderately good crater in hydrogen. But this difference is no 
greater than would often occur with a good and moderately good 
crater, so thau there is not any proof of a difference of temperature 
due to cooling power of hydrogen. These experiments showed us 
that it was quite hopeless to get any measures of radiation under 
pressure with hydrogen. 

We finally tried an atmosphere of carbon dioxide. We used a 
cylinder of liquid CO,, which was connected to our arc box by a 
copper tube and stop valve. The arc burned fairly well in this 
gas, and, except for the difficulty of getting a sufficiently long 
arc at pressures above 150lb., some pretty satisfactory measures 
of radiation were obtained. We found that whenever the pressure 
was suddenly reduced, there was a fog formed in the box, which 
cut off the light enormously. Also by looking down the steel 
tube, which is closed at its end by a lens, we could see powerful 
convection currents in the gas which scattered a lot of light. At 
high pressure the refraction due to these currents prevented any 
sort of an image of the crater being formed while the pressure 
was varying. While the pressure was steady a good image could 
be formed. This tube is nearly 3ft. in length, and only jin. in 
bore, and it would naturally take time for the gas to settle 
down throughout its length. We propose to have this tube 
removed, and the aperture in the box closed by a strong piece 
of plain glass, and to form an image of the carbons by a lens 
placed at a suitable distance outside. This we expect will remove 
the difficulty arising from these convection currents. 

The result of sll these experiments so far is that it would require 
more evidence than we have been able to get, to affirm that either 


the temperature of the crater of the arc is raised or lowered by 


pressure. We got some very concordant observations, which showed 
the temperature to be lowered with pressure, and in which at the 
time we could see no evidence of absorption by fog, but then, at 
other times, there was undoubtedly absorption from this cause. We 
certainly got no evidence that there is any appreciable increase 
of temperature. When the arc was started in the gas at a low 
pressure and then the pressure was raised, the radiation at the low 
pressure was greater than at a high pressure ; but when the arc 
was started first in the gas at high pressure, and then the pressure 
reduced, the radiation was rather higher in the gas at high pressure. 
From all this we concluded that the greater part of the differences 
we were observing were due to the absorption of the light in the 
long tube already mentioned, which increased the longer the arc 
was kept burning, and was probably greater at high than at low 
pressures. The best observations were made with variations of 

ressure from 151ʃb. up to 100lb. per sq. in., and there seems very 
ittle evidence of much change of radiation with this change of from 
] up to between 6 and 7 atmospheres. 

The whole question is surrounded with great difficulty. If the 
carbon be really in equilibrium with its own vapour at the tempera- 
ture of the crater and at the pressure of the surrounding atmosphere, 
some relation must exist between the change in pressure and change 
in temperature of the crater. If we knew the latent heat of volati- 
lisation of carbon, we should be able to calculate the change of tem- 
perature from the well known thermodynamic formula 

Т Av 


AX c. Op. 
T A 
Ay can certainly be approximately determined on the supposition 
that the absolute temperature of the crater is fifteen times the abso- 
lute temperature of the freezing point, i.e., 3,800. We thus get for 
gaseous carbon Ar = 10+. р. at this temperature. For 1 atmosphere 
Cp — 1094 . p., so that 
eT 10" 
T X 


Hence, unless the latent heat of carbon be enornously great com- 
pared with that of other substances, ¢T/T will be considerable. If 
be as great as the latent heat of vaporisation of carbons given by 
Trouton's law, i.e., about 4,000 calories, or 16°8x 10 ergs, ôT/T 
would be about %, and ôT would be nearly 220°C. for each atmo- 
sphere, and a change of pressure of about 18 atmospheres would 
raise the temperature of the crater to that estimated for the sun. 
The corresponding increase of radiation would be very great, for the 
radiation varies, at least approximately, as the fourth power of the 
absolute temperature. This would lead one to expect that the 
radiation would be nearly doubled for each 4 atmospheres added. 
Such an increase as this certainly does not take place, so that we 
may conclude that either the temperature of the crater is not that 
of boiling carbon, or else that the latent heat of volatilisation of 
carbon is very considerably greater than that calculated from 
Trouton s law. Even though this latent heat were as great as the 
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heat of combustion of C to CO, i. e., 7,770, there would be an 
increase of about 70 per cent. in the radiation for an increased 
pressure of 6 atmospheres. Such an enormous latent heat is 
unprecedented ; and yet our experiments would, almost certainly, 
have shown such an increased radiation as this. So far, therefore, 
the experiments throw considerable doubt on the probability that 
it is the boiling point of carbon that determines the temperature of 
the crater. It might be questioned whether there is energy 
enough in the current to do all this work, but upon an extravagant 
estimate of the amount of carbon volatilised in the crater, it 
appears that there is more than a hundred times as much energy 
supplied by the current as would be required for volatilising the 
carbon, even though its latent heat were as great as the heat of 
combustion of C into CO,. 

There is another considerable difficulty in the theory of the tem- 
perature of the crater being that of boiling carbon arising from the 
slowness of evaporation. The crater on mercury is dark ; but then 
it volatilises with immense rapidity, and the supply of energy by 
the current being more than 100 times that required merely for 
evaporation, there seems very little reason why even a considerable 
difference in latent heat should make any sensible difference in 
the rate of evaporation of mercury and carbon, especially as, at the 
same temperature, the diffusion of carbon vapour is nearly three 
times as fast as that of mercury vapour, and the temperature 
immensely higher. 

We would, in conclusion, call attention to a cause of opacity in 
the solar atmosphere that is illustrated by the effect of convection 
currents in the long tube we were observing at high pressures; 
these convection currents behaved just like snow, or any other firiely 
divided transparent body immersed in another of different refractive 
index. Light trying to get through is reflected backwards and for- 
wards in every direction, until most of it gets back by the way it 
came. The consequence was that even the electric arc light was 
unable to penetrate the tube at high pressure, when these convection 
currents were active. The onlylight that came out of thetube was the 
feeble light outside, which was returned to us by reflection at the sur- 
faces of these convection currents. In a similar manner we conceive 
that any part of the solar atmosphere which is at a high pressure, and 
where convection currents, or currents of different kinds of materials, 
are active, would reflect back to the sun any radiations coming 
from below, and reflect to us only the feeble radiations coming 
from interplanetary space. In his Paper on ‘‘The Physical Con- 
stitution of the Sun and Stars” (Roy. Soc. Proc., No. 105, 1868), 
Dr. Stoney called attention to an action of this kind that might 
be due to clouds of transparent material like clouds of water on 
the earth ; but in view of the high solar temperature it seems 
improbable that any body, except, perhaps, carbon, could exist 
in any condition other than the gaseous state in the solar atmo- 
sphere; so that it seems more probable that sun spots are due, 
at least partly, to reflection by convection streams of gas, rather 
than by clouds of transparent solid or liquid particles. 


THE JUNGFRAU RAILWAY. 


On March 13th last we published the conditions of an inter- 
national competition for the best projects for an electric railway 
up the Jungfrau, and on November 13th we gave some further 
particulars as to the progress of the undertaking. The list of 
successful competitors has now been published, and we reproduce 
it from the Elektrotechnischer Anzeiger. In all 16 prizes have been 
awarded :— 

Francs. 


1. E. Strub, Interlaken. For a new toothed-rack system to be 
used on the Jungfrau Railway ....................................... 5,000 

2. C. Wüst-Kunz, of Seebach, and L. Thormann, of Zürich, engi- 
neers of the Oerlikon Maschinenfabrik. Proposals for tunnel 
building, electrical appliances, lift and rolling stock... ......... 

5. Brown, Boveri and Co., of Baden, in conjunction with Escher, 
Wyss and Co., of Zürich, and Theodor Bell and Co., of 
Kriens (Canton Lucerne) Power station and electrical 
uui t Pm 


4,000 


4. J. J. Rieter and Co. (Limited), Winterthur. Hydraulic station 2,500 
5. Compagnie de l'Industrie Electrique, Geneva. Electrical appli- 

ances and rolling nee n Eee аннин адаар 2,200 
6. The Winterthur Locomotive Factory, in conjunction with Roman 

Abt, of Lucerne, and the Neuhausen Industrie Gesellschaft. 

Rolling stock and permanent зуау.................................... 2,000 
7. Prof. Franz Kreuter, Munich. Tunnel construction. 1,500 
8. Rudolf Meier, Mülheim-on-Ruhr. Tunnel construction......... 1,500 
9. Emil Kiebitz, Magdeburg. Lift and rolling stock ...... 1,300 


10. Alexander Koller, Apples (Canton Waadt). Tunnel construction 1,000 
11. A. Boissonnas, Geneva. Electrical appliances and rolling stock 1,000 
8 


12. Max Halder, Pittsburg (U.S.A.). Electrical appliances......... 00 
13. Baurath Krebs, Trier. Liff а sre 600 
14. Joseph Bernays, London. LiftUUUUUUU U q 4 600 
15. G. Dieterich, Hanau. Lift ...........2л . . 500 
16. Paulsen, Dessau. Tunnel construction 0. 200 


In addition to these, the schemes submitted by the following 
gentlemen were bought :— 


Francs. 
К. A. Sohm, Mannheim. Superstructure ................................. 400 
Peter Tappolet, Zürich. Superstructure ................................. 500 
Edouard Cucchianini, Lintthal. Tunnel construction.................. 500 


These 19 schemes were selected from 48 which were sent in. The 
following gentlemen constituted the jury :—Herr Hennings (tunnel 
construction), Prof. Weber (electrical appliances), and Herr Strub 
(permanent way and rolling stock). As the various firms have formed 
their estimates on different bases, some of the larger firms will be 
asked to remodel the form of their tenders, so that they can be fairly 
compared with one another. As stated in our previous article, 
already referred to, the building of a power station at Lauter- 
brunnen will be shortly commenced. Contracts have been entered 
into with J. J. Rieter and Co, of Winterthur, for the turbines and 
iron pipes, and with S. de Molins, of Lausanne, for 2,600ft. of 
armoured cement pipe (Hennebique's system) of about 5ft. бір. 
internal diameter. The boring of the great tunnel will be com- 
menced simultaneously at four or five places as soon as the state of 
the weather permits, and it is either to be done by hand or by. 
means of electrically-driven tools. If this latter means is adopted, 
an oil engine and dynamo will be used until the power house is in 
operation. The section chosen for the rails is the same as that 
on the Wengernalp railway. The rails will weigh 421b. per yard. 
Iron sleepers are to be used. 

The new rack, on the Strub system, has a rail profile with a 
conical head, which permits the use of a scissors-grip brake. 
This renders it impossible for the toothed wheel to rise out 
of the rack, and thus forms a safeguard against wind-pres- 
sure, rendering it moreover impossible for the engine to leave 
the rails. The use of this rack also permits of much steeper 
gradients being ascended. The base of the tooth is not straight, 
but tapering, in order that the ice may be easily cracked off by 
the contact with the heads of the teeth on the toothed wheel. 
The toothed rack weighs about 70lb. per yard, and the complete 
permanent way about 240lb. per yard. The new type of rack 
necessitates a new design of points, so that the break grip can 
pass them. 

Two-thirds of the permanent wag on the first section, from 
the Little Scheidegg to the Eiger Glacier, is already completed, 
and it is still anticipated that this section will be ready to be 
opened on August lst, as previously arranged. | 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, January 8th. 
LONDON CHAMBER OF COMMERCE. 

12 noon. Meeting of the Electrical and Allied Trades Section 
at Botolph House, Eastcheap, to consider the following 
Agenda:--(1) Minutes. (2) Correspondence. (5) Elec- 
tion of Chairman. (4) Election of Deputy Chairman. 
(5) Newcastle-on-Tyne Electrical Exhibition, 1897. To 
consider whether any steps can be taken to promote the 
Electrical and Allied Professions and Trades in con- 
nection with this, Exhibition. (6) Motor Vehicles. То 
consider the present position of this rising industry, and 
whether any steps can be taken to promote the saine. 
(7) Light Railways. To consider the present position of 
the Light Railways question, and whether any action 
ean be taken in regard thereto. (8) Any other matters. 


SATURDAY, January 9th. 
RoyaL INSTITUTION. 


3 рт. Afternoon Juvenile Lecture VI. Visible and 
Invisible Light," by Prof. Silvanus P. Thompson. 


MONDAY, January 11th. 
NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 


8 p.m. Ordinary General Meeting - at the Palatine Hotel, 
Hunts’ Bank, Manchester, when Mr. C. M. Durman, the 
President fortheensuing year, will deliver his Presidential 
Address. 


TUESDAY, January 12th. 
INSTITUTION OF CivIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read, Superheated 
Steam Engine Trials,” by Prof. W. Ripper. 
WEDNESDAY, January 13th. 
SOCIETY OF ARTS. 


7 p.m. Juvenile Lecture II. “ The Growth and Demolition 
of Mountains," by Clinton T. Dent. 


THURSDAY, January 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
У p.m Ordinary General Meeting, when Sir Henry Mance 
will deliver his Presidential Address. 
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The Gfectrictam. 
The Oldest Electrical Journal (1861—1878). 
— —— 
Published every Priday, Price Sixpence; Post Free, Sixpence Halfpenny 
Editorial, Publishing and Printing Offices, 


1,2 & 3, SALISBURY COURT, FLEET ST., LONDON, 
Telephone No. 6949. Telegrams: “ ELEOTRIOIAN NEWSPAPER LONDON.” 


AU Letters relating to Subscriptions, A 


matters should be addressed to the Publisher, ‘Tue ELEOTRIOIAN," 
Salisbury-court, Fleet-street, London, E.C. Cheques and Money Orders 
should be made payable to THe ELEOTBICIAN " Printing and Publishing 


Company, Limited, and be crossed “ Coutts and Co. 

All Editorial letters to be addressed to the Editor. 

Ай letters intended for insertion in THe ELEOTRICIAN," or containing 
questions, must be accompanied by the name and address of the writer, 
not necessarily for publication, but as evidence of good fatth. No notice 
whatever will be taken of anonymous communications. 

» 


Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices. 
New Volumes of TRI ELEOTRICIAN " commence in Apri and October. 
Subscription Rates.—The Rates for Subscriptions to TRI ELEOTRIOIAN 


are as follows :— YEAR. HaALF-YRAB. QUARTER. 
United Kingdom 268. 0а. ...... 19& 64. ...... 78. Od. 
Postal Union 80s. Od. ...... 16s. Od. ...... 88. Od. 


(Post free, payable in advance.) 


TO ADVERTISERS. 

t TuE ELEOTRICIAN ” offers exceptional ad es to Advertisers. It has 
by far the largest circulation of any English Electrical paper and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, £c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 


not later than First Post on Thursday. Renewals of expiring advertise: 
ment orders and alterations to standing 1 must be in Pub- 


lisher’s hands by Wednesday at latest. No alteration can be made in 
Wrapper Advertisements after Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS accepted 
up to 4 p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 
Newspapers, and 
ПАК” P у 


MOTIVE POWER AND GEARING, By E. TzzuLETT Canter. Price 


128. 6d., post free. [Now READY. 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WinxiN- 
80N. Price 12s. 6d., post free. 

ELECTRICAL LABORATORY NOTES AND FORMS (Elemen 
Advanced) Arranged by Dr. J. A. FLEMING, M.A., F.R.8. Printed culars 
on application. 

ELECTROMAGNETIC THEORY. By ОлуЕВ HzavisrpR. Vol. І. Price 
12s. 6d., post free 13s. Vol. II. is ín preparation. 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
РВАСТІСЕ. By Dr. J. A. FLEMING. 

VOL. L—THE INDUCTION OF ELECTRIC CURRENTS. NEW EDITION. 


Price 12s. 6d., post free. 
VOL. II.—THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., 


post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
танна, MA D.8c., F. R. 8. 98 original illustrations, handsomely bound. 
price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., pott free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GoRB. Price 108. 6d., post free 

ELECTRO-CHEMISTRY. By Dr. Grorcre Сове. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and Н. D. WILKINSON. Price 68. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d., post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
S. RAM. Price 7s. 6d., post free 88. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULAE. By 
W. GEIPEL and Н. M. KILGOUR. Price 7s. 6d. net post free 7s. 9d., abroad, 5s. ; 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 

: EVER E tee Ж. TNO оа Price: Stout 
U Ы ee, з 3 ы 3 , 
24. od. each. Single Primera, 8d., post free, bd. ‘Abroad тит" "ee 

THE WORK OF HERTZ. By Dr. O. J. Lopar. Price 2s. 6d. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c 
By A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 18. 6d. post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C 
RAPHAEL. (Nearly Ready 

THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FISHER. 

I t 

THE ELECTRIC ARC. By Mrs. HERTHA AYRTON. T ee 

FULL CATALOGUE POST FREE ON APPLICATION. 


and 


a 


SPECIAL NOTICE. 


With this week's number of The Electrician is issued (gratis) & 
Coloured Sketch Map of Electric Supply Stations. Complaints of non- 
receipt should be addressed to the Publisher. 


With next week's number of The Electrician’’ will be issued 
(gratis) a Steel Plate Portrait of Sir Henry Mance, C. I. E, President of the 
Institution of Electrical Engineers. 


STEBL PLATE PORTRAITS. 


Of Willoughby Smith (out of print); W.H. Preece, C. B., F.R.S.; Michael 
Faraday (18. extra) ; Sir John Pender, G.C.M.G., M.P.; Sir William 
Thomson, F.R.S. (Lord Kelvin); C. H. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R. S.; Prof William Crookes, F. R. S.; Prof. von Helmholtz; 
Prof. W. E. Ayrton; Lord Kayleigh, F. R. S.; Cyrus W. Field; Werner 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; William 
Sturgeon; Dr. John Hopkinson, F.R.S.; aud Prof. J. J. Thomson, F.R.S. 
have been issued as Supplements to ‘‘ THE ELECTRICIAN," | 

Copies of these admirably-executed Steel Engravings can be supplied, price 

1s. each, post free on roller, Is. £d. Or framed in neat Black Pillar or 

Brown Ornamental Frames, price 48., carriage paid, 5s. (U. K.) 


THE ENCOURAGEMENT OF ENDOWMENT. 


By way of antidote to recent conventional and super- 
ficially informed praise of Dr. Monn’s generosity," the British 
Review, in its issue of the 2nd inst., administers a strong 
dose of venom. The founder of the Davy-Faraday Research 
Laboratory has, we are now informed ex cathedrá, tried to 
gain credit for giving his money and at the same time to 
enjoy the advantage of keeping it. He has hampered his 
gift with so many onerous and even perilous conditions that, 
so far as the Royal Institution is concerned, it is very much in 
the nature of a white elephant. His original offer bore an 
aspect of large-mindedness; but when it came to be put into 
legal form, he pressed for so many reservations and encum- 
brances that it lost all its grace, and inspired those who watched 
the struggle with something not very far removed from dis- 
gust. It became clear that he aimed at setting up a laboratory 
after his own mind and for his own purposes, at the same time 
trying to appropriate the prestige, and no small part of the 
resources, of the Royal Institution in return for certain 
additions to its library and laboratory. It was no longer a 
gift that was in question, but a bargain. These be 
“© prave ords,” but there be yet braver to come. Mr. Lupwic 
Monp, it is explained, actually proposes to run his labora- 
tory by means of the gratuitous labour of men who have to 
reconcile, as best they may, their enthusiasm for science 
with the necessities of bread-winning." This part of the 
scheme the British Review does not hesitate—why should 
it 2—“ to denounce as distinctly mean." Having thus demo- 
lished, to its own satisfaction, any claim to our gratitude 
which the founder of the Davy-Faraday Laboratory might 
fondly imagine he had made good, our indignant contempo- 
rary next falls foul of the details of the scheme. The 
institution of a Laboratory Committee ‘is due in part to the 
inability of Dr. Monp to let go what he gives," and in part 
to nepotism. Again, not only is the Royal Institution 
*hampered by rules," which by the Deed of Trust its 
Committee of Managers is explicitly given full power to revoke 
and vary; but—tell it not in Gath, publish it not in the 
streets of Askelon—'* original research from the Royal Insti- 
tution point of view and original research from Dr. Monn’s 
are two very different things." Well, what if they are? 
Even with Mr. Lupwie Monn as Chairman of the Laboratory 
Committee and his son as Honorary Secretary, there will 
still be at least three members directly nominated by the 
Royal Institution. But to differ from the Royal Institution 
as to the definition of original research does not warrant the 
offensive inference that the dissident is anxious to fill a 


нете Google 


SUPPLEMENT TO "THE ELECTRICIAN," JANUARY 8, 1897.) 


ELECTRIC SUPPLY STATIONS OF THE UNITED KINGDOM. 
(COPYRIGHT. 


Data relating to these Stations will be found in the Electric Supply Station Table, published with our last issue. 
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Extra Copies of this Map can be supplied. Price, Sixpence each. 


1, 2 4 3 Salisbury Court, Fleet Street, London. 


Blue — Continuous Current. O = Municipality. 


Red = Alternating Current. O A — In Progress. 
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RANSOMES, SIMS & JEFFERIES, L? 
HIGH SPEED ENGINES. 


THROTTLE YALYE OR PATENT AUTOMATIC “SHAFT” GOYERNOR. 


“ 
& 


Ge ENGINES AND DYNAMOS COMBINED AND TESTED. 


works IPSWICH; ° 575056008 LONDON. 


Telegrams: " RANSOMES," IPSWICH, and " ANGLIA," LONDON. 


AND ALL ACCESSORIES FOR INTERNAL 


AND EXTERNAL CONSTRUCTION. 
WRITE FOR CATALOGUE. w 


THE GENERAL ELECTRIC COMPANY, Ltd., 
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К 30a. 394. ва Ы 69, 71, & 88, Queen Victoria Street, LONDON, Е.С. 
" з. А 
Including Electric Branch Offices: 196, St. Vincent Street, GLASGOW, Works: 
Bell. 39, Corporation Street, BIRMINGHAM, and Peel Works, Adelphi, SALFORD. 


13, Westgate Road, NEWCASTLE-ON-TYNE 


Mavors Coulson“ oncentric Wiring 


47, King Street, Bridgeton, GLASGOW. 


F. С. ALL S O P, FREDERICK SMITH « = 


Manufacturing Electrician. CALEDONIA WORKS, HALIFAX 
NOTE NEW AND ONLY ADDRESS, RK. C. COPPER WIRE (100%). 
HARD-DRAWN COPPER LINE WIRE. 
97, QUEEN YICTORIA STREET, LONDON. STRAND. STRIP. TAPE. SPECIAL QUALITY TINNED WIRE. 


CATALOGUES ON APEUICATION: ALL KINDS OF IRON AND STEEL WIRE AND STRAND. 


F. WIGGINS & SONS, 10, TOWER HILL, E., 


Telephone No. 2248 Avenue, J 102 & 103, MINORIES, LONDON, Е.С. 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


^ ~ 


P ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 2 
а... BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, otc., etc., 
And by the LONDON SUPPLY COMPANIES. 


S TYPES Aw EPT IN STOCK. © турс (e 


THE PATENT. O 


ON CONDUITS. 


Ws FOR UNDERGROUND ELECTRIC MAINS "37 SS 
DOULTON & C0., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, S.E, BIRMINGHAM. fcm dot St. Ж du Gy Ce ca 
WORKS: ROWLEY REGIS, STAFFS. DEPOTS: f. IVERPOOL .. Soho St. Sid а 
SMETHWICK, nr BIRMINGHAM. MANCHESTER ..Deansgate. x 


VARIOU 


TYPE A 


ST. HELEN'S. LAN CS. GLASGOW ....Bothweil St. Kaye eked ye 
BURSLEM. PAISLEY, N.B. PARIS. PARIS...... Rue de Paradis. ДБ ИШДЕН 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 


in THE ELECTRICIAN. = 


The following forms a List ef the Leading Firms In the Electrical and Engineering Trades, 
from whom all desoriptions of Electrical and Enginesring Plant, Apparatus, instru- 


ments, and Accessories can be obtained. 


Advertisers are entitled to entries in this List free of charge according to the size of their Advertisement. di 
particulars of which will be forwarded on application to “ The Publisher.” Bold Type entries or additional 


the Publisher. 


AGENTS (Electrical). PAGE 
Berend (O.) and Co., Dunedin House Basinghall-avenue, London, E. C.. . 
Agents for Messrs, Hartmann and Braun, &o., &c. 
Conze and Simon, 52, Queen Victoria-st., London, E. C 
Agents for Constantia“ Incandescent Lamps, &c. 


=. « "UR "o oe тшше R 


Dennis (W. F.) and Co, 23, Billiter-street, London, 1 3 58 оёбоа 1 
Agents for Mesars. Felten & Guilleaume & Antwerp Telephone Works. 

Drake and Gorham, 66, Victeria-street, Westminster, London, 8. W. — 
Sole Agents for the Jandus Arc Lamp, 

Espir, F., 9, East India-avenue, London, E. CC. „6 — 


Agent for the Hungarian Incandescent Lamp Company. 
International Electric Company, 55, Redcross-street, London, E. .. me s. =. = 8 
Agents for Mix and Genest (Limited), Berlin. 
Krupka & Jacoby, 61 and 62, Watling-street, London, 1G... „ ооо 14 
Agen‘s for the Phaeton Electric Со. 
Levi (J.) & Co., 97, Hatton-garden, London, Е.С. ...2.... es err 8 
Agents for Jules Richard, Paris. 


Quicke, C. Е. 72, Finsbury Pavement, London, E. C. P asenbsud vu a 24 
Agent for Messrs. Connolly Bros. 

Venner and Sillar, 10, Delahay-street, Westminster, London, S. W. . . 15 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 

Wilhelm and Co.,132, Wool Exchange, Coleman-street, London, E. CO. 17 


Agents for Hard” Incandescent Lamps, Weinert’s Arc Lamps, and 
Messrs W. Kucke & Co, 
ACCUMULATORS. (See also BATTERIES). 

Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S.W... .. 16 
“D.P.” Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent.. 7 
Electrical Power Stor. Co.,4, Great Winchester-st., Lond., E.C., & Millwall, E. 40 

Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S. W. 
Greenwood & Batley, Armley-rd. ,Leed8; and 16, Great George-st., Lond., S. W. — 
«ILE.S." Accumulator Co., 8, Delahay- street, Westminster, London, S. W.. q 15 


International Electric Company, 55, Redcross-street, London, E. CC. 8 

Salmony (H. M.) & Co., 61, Charing Cross- d., London, W. C.. . . 4 - 18 

Siemens Bros. & Co., 12, Queen Anne’s-gate, London, S. W.; & Woolwich, Kent. 6 

Tudor Accumulators, 5, Cross-street, Manchester „ 12 
ALTERNATORS. 

Brush Electrical Engineering Co., 49, Queen Victoria-st.,London, Е.С. .. 83 


Crompton & Co,, Mansion House-buildings, London, E.C., and Chelmsford, 10, 24 
Easton, Auderson & Goolden,3, W hitehall-pl,London,S. W. Works: Erith,Kent 40 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Буса себі: Lonau., Buh, сас ааб нез nnd t е асо абнова 165 0p ees — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Loadoa, E. C., & Salford 25 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 22 
Siemens Bros. & Co.,13,QueenAnne's-gate,London, S.W.; & Woolwich, Kent. 6 
AMMETERS. 
Berend (O.) & Co., Basinghall-avenue, London, E.C. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E.C., and Branches ... 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, H. C0. 
Elliott Brothers, 101, St. Martin’s-lane, London, W.C 
Evershed and Vignoles, Woodfield Works, Harrow-road, London, W........ 91 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 25 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1, 24 


Muirhead and Co., 54, Old Broad-street, E.C. ; and Elmer's End, Kent ...... 9 
Nalder Bros. and Co.,16, Ked Lion-street, Clerkenwell, London, E.C......... 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. C 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E.C. ................ 20 
опе Ие, РАМЕ e азобе ЫА e eA eee вава R 
Salmony (H. M.) & Co., 61, Charing Cross-rd., London, W.C. ......,....... 18 


Siemens Bros & Co., 12, Queen Anne’s-gate, London, S. W.;& Woolwich,Kent 6 


Additional entries are made at a low charge, 
metter can be arranged for with 


ANTI-FOULING COMPOSITIONS. PAGE 
· Indestructible Paint Company, 27, Cannon-street, London, R. C.. . . B5 
Kirkaldy,(J.)and Sons, East London Works, Garford-street,London, E. 85. 


ARC LAMPS. (See LAMPS) 


ASBESTOS. А 
United Asbestos Company, Dock House, Billiter-street, London, E. CO. 15 
Willcox (W. Н.) and Co., 84 and 88, Southwark-street, London. — 

AUCTIONEERS AND VALUERS (Meohanioca!l). 

Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street. London, E. C., and 
Manchester eseeeeecac ee CO OOOO Oe OOOH OO овоо ое SH OD 9.9 96-8 9.09 оо 0909 9 „ 090 P9 оо [NE 19 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W. 6 
“ D.P.” Battery Co., 46, Viotorla-st., London, S. W.; and Old Charlton, Kent .. 7 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 3 1 esent 5 
Electrica] Power Stor. Co., 4, Great WInchester- st., Lond., E. C.; & Millwall, E 40 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria - street, 
estmluster, London S. W. оеоооево оовово „%% „„ „„ „„ „ „„ „„ овое в осоо 2 
General Electric Co., 69 71,& 88, Queen Victoria-st., London, E. O.; & Salford 25 
“I.E.S.” Accumulator Co., 8, Delahay- street, Westminster, London, 8.W. .. 15 
International Electrio Company, 55, oross- street, London, Е.С........... 8 
Johnson and Phillips. 14, Union-ot., Old Broad - st.. London: & Charlton, Kent. I, 23 
Krupka and Jacoby, 61 and 62, Watling- street, London, E. OC. . 
Salmony (H. M.) & Co., 61, Charing Cross- d., London, W. CC.. = 18 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W. „& Woolwich,Kent. 6 

BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, B.E... ne ne „ 

BEARINGS. | ; 
Auto-Machinery Company, Resd-atreat.Coventrvy (Patent Ball Bearings). 4 
Roller Bearings Co., 1, Delahny-street, London, S.W....... 3 

BELTING. 

Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London, 8.Е.......... — 

BOILERS. 

Clayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, E. O. — 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., Loudon, E.O. 24 
a аатор & Goolden, 3, Whitehall-place, London, 8. W. Works: 

9 en 62 262 „ „% „ „„ „„ „ „4 10 „060 


Mather and Platt, Salford Ironworka, Manchester »‚⸗i; ИЕ 24 
Weeks (J.) and Oo., Ohelses, London, 8. WV... 8 


CABLE COVERING MACHINERY, 

Johnson & Phillips, 14, Union-ct.. Old Broad-st., London; & Chariton, Kent. 1, 23 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland................ 9 
CABLE COMPANIES. Т 1 - . 

African Direct Tel. Co., Winchester House, 50, Old-Broad-st., London,E.O. 86 

Anglo-American Telegraph Oo., 36, Old Broad-street, London, Е.С........... 89 

Brazilian Submarine Tel. Co., Winchester House, 50, Old Broad-st., London. 87 

Commercial Cable Co.,258, Broadway, New Tork, U.8.A. ' London Office, 

55 and 56, Bishopsgate-street Within, London, Е.С  .....2...... 2 5. 

Direct United States Cable Co., Winchester House, 50, Old Broad-st., London. 85 

Eastern Telegraph Oo., Winchester House, 50, Old Broad-st., London, Е.С... 84 

Eastern Extension Tel. Oo., Winchester House, 50, Old Broad-st., London, E. O. 82 

Eastern & S. African Tel. Co., Winchester House, 50, Old Broad-st., London, E. O. 86 

Indo-European Telegraph Co., 18, Old Broad-street, London, R.C............ 85, 

West AfricanTelegraphCo., Winchester House 50, Old Broad-st., London, E. G 86 
CABLE SUPPLIES. 

Callender's Cable and Construction Oo., 90, Cannon-street, London, E. C.; 


Felten and Guilleaume—Sole Agents: W. F. Dennis & Co., 28, Billiter-at., E.C. 1. 


ADDRESSES. 


JULIUS SAX & CO., Ltd., Electrical Engineers and 
ELECTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.C. 

Established 1855. 


Specialities—Electrlo Bells, Burglar Alarms, Fire Alarms, Watchmen’s 


Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electric Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 


„ Testing and Telegraph Instruments, Electrical Torpedo 

pparatus. 

Automatic Call Bells for Fire Stations, &c., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
H.M. Home Office. Contractors to H.M. Post Office and War Office. 
Electric Lighting—Domestio and Public. Estimates Free on Application. 

Eight Prize Medals awarded. 
Telephone No, 3848. Telegraphic Address: Sam London.” 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors. 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, , Lampe, Switches, Electroliers, Brackets, 
&o. Specialities in Primary Batteries for Electric Lighting, Venetian 
Shades and Glass. Carbons, &o. Temporary Lighting on any scale at 
short notice, Estimates free Telephone No. 3602. 


— e 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 


authentic information on all subjects connected with Engineering enterprise in 
India and the East. 


Correspondence invited on any subject which may be of interest to the profession 
RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEERS DIARY, and postage ):— 


INDIAN RATE, Yearly ... RS. 20 | ENCLISH RATE, Yearly ... 40s. 
Published at 137, Canning St. CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, S.W. 


———————  —————————————————— 


USEFUL HANDBOOKS. 


ES y E". B. DAD. 
Price hs. 6d. each, post free. 
INCANDBSOENT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDBER’S HANDBOOK. 
THE BELL-HANGER'8 HANDBOOK. 
HLEOTRIO TRANSMISSION HANDBOOK, | 


“THE ELECTRIOIAN” PRINTING & PUBLISHING OO., Limited 
1, 2 aad 3, Salisbury-court, Fle:t-street London, Е.О, 
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Ww AUTOMATIC 

STANDARD SCREW 
COMPANY 

mE HALIFAX 


If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF;MACHINERY, 


SEND SIX STAMPS FOR 
2-99 2) 2) E88 


MONTHLY MACHINERY RECISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
The Largest Stock of Miscellaneous Machinery in the 
Kingdom, Ready for Prompt Delivery. 


Price 1d.] DAILY [Price 1d. 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 
Contains :— | 


ALL THE OONTRAOTS OF THE DAY. 


Including :— 
ELECTRICAL AND ENGINEERING 


REQUIREMENTS OF THE WORLD. 

Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers, 
Subscriptions:—3 months, 9s. od.; 6 months, 19s. 6d. ; 12 months, 39s. 
post free. Single Copies 1d., post free ті. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, B.C. 


Cloth, crown 8vo, price 78. 6@., post free. 

ELECTRIC LIGHTING. By JOHN W. URQUHART, C.E. 
Cloth, crown 8vo, price 7s. 6d., post free. 

DYNAMO CONSTRUCTION. By the SAME AUTHOR. 
Cloth, crown 8vo, price 7s. 6@., post free. 


ELECTRIC SHIP LIGHTING. By the SAME AUTHOR. 
THE "ELECTRICIAN" PRINTING AND PUBLISHING CO., LTD., 


1, 2 & 3, SALISBURY COURT, FLEET STREET, LONDON. 


Classified Index to Electrical Trades— Continued. 


CABLE SUPPLIES—Continued. 
British Insulated Wire Co., Preston ......... 0c. cece ects е 
Fowler-Waring Cables Co., 82. Victoria-atreet. London, 8. W.: & N. Woolwich — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E .C.; &Salford 26 
Glover A )& Co., Salford „Manchester; and 89, Victoria-st. , London, S. W. 12 
Henley's (W. T.) Tel. Works Co., 27. Martin- 8. Iane, Lond., E. C.; and N. WOolvioh 1 
Johnson and Phillips, 14, Union-ct,,Old Broad-st., London; & Charlton, Kenti,22 
London Electric Wire Co., Playhouse- yard, Golden-lane,London,E.C....... 9 
Salmony y (B. . M.) and Co., 61, Charing 098-road, London, W.C. 

ros. and Со.,18, Queen Anne’ Gate, London; and Woolwich, Kent 6 

Telegra oe loitation des Cables Electriques, Cortaillod, Switzerland ...... 29 
anufacturing Co., Helsby, near Warrington ; and 11, Queen 

N E. C. and Liverpool. e еэеезооөзоооо —d 1 

CARBONS. 

Brush Electrica lEngineering Со, 49, Queen Victoria-street, London, E. O. 83 
Carbon Syndicate, 39, Victoria-street, Westminster, 8. W. ................... 83 
Edison and Swan United Electric Pant Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branchen 5 
General Electric Co. ‚ 69, Tl & 898, Queen Wieser London. E. C.; & Salford 25 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,22 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, „W. . .. 18 
Scholzig (Oscar), Dashwood "House, London, E.C. 
Siemens Bros, and Co., 13, Queen Anne's-gate, London; and Woolwich, Kent 6 

CASINGS. 

General Electric Co., 69, 71 & 88, Queen Victorin-st., London, E. C.; & Salford 25 
Harris (J. F. and Q. ), 65-60, Wilsun-street, Finsbury, London, E.C. .......... 17 
MoGaw and Co. ,York-road, Lambeth, London, 8 W. 6 өө эе „% %% Ce 0.0 „„ «„ pax 

CHEMICALS. 

Boor (d.) and n 2, Artillery-lane Bishopsgate- street Without, E. C. 14 


CONDENSING P 
en (W. H.) Son & Co. песо and 19, Great George-street, London, S.W. — 
(G. E.) & Co. Ledsam-streot Works, Birmingham; and 9, Victoria. 
street, London, 8 W. 
Easton, Anderson & Goolden 3 Whitehall. pl. London, S. W. Works: Erith, Kent 40 
Muirhead & Co., 54, Old Broad-street, EG. ; and Elmer's End, K ent 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. N 2 
O Ошм бә: м 1 н buildings,L „E. O.; ach 
mpton ‚Mansion House- mee ondon . an elmsford 10, 5 
Doulton and Co., Lambeth, London, S. E... .. 
Fowler- Waring Cables Co. ,89, Victoria-st., London, S. W.; and N. Woolwioh.. — 
General Electric Co. Y. 71&88, Queen Victoria-st. London, E. C.; & Salford 25 
Johnson and Philli , Union-ct. Old Broad-st. „London; 14 Charlton, Kent 1,22 
Laurence, Scott an bo. Gothis Works, Norwich ..... „ 
Stiff (J.) and Sons. The London Potteries, Lambeth, London, {8. B 
ORUOIBLES, PLUMBAGO. 


EEE E %%% „% „%% „% „%% ,½6nU % „„ 6% % ео „. 


Carbon Syndicate, 80, Victoria-street, шшер BW: cese ͤ Dd 8282 
Doulton and Co., Lambeth Pottery, London, S JJ ³ A ——— В 
OUT-OUTS. 

Berend (O.) and Oo. Dunedin House Ba hall- avenue, London, E. O.. — 
Dorman and Smith, Manchester; and Oross · road London, W. C. 27 
General Electric Co., 69, 71 & 88, Queen Victoria-st.,London, E. C.; & Salford 96 

ode dom. . 8 
— (Н. M. and Co., 61, . -———————— 18 


PAGR | DISINFECTANTS. 
40 Sanitas 


PAGE 
Co., Three Colts Lane Bethnal Green, London, 3. a = woe 
DYNAMO BRUSHES. 
Dickson, James, 48B, Gray’s Inn-road, London, W.C. .................. — 
Edison and Swan United Eloctric Light Company, Ediswan-butldings, 86-87, 
Queen-street, London, E. C., and Вгапсћев................................ 5 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.: & Salford 25 
DYNAMO MANUFACTURERS. 
Allen (W. H.), Son and Oo., Bedford; and 19, Great George-st.,London, S. W. — 
Brush Electrical En eering Co. , 49, Queen Victoria-street, London E. C. . B8 
Clarke, Chapman and Co., ead-on-Tyne; and 50, Fenchurch-st., London 18 
Crompton & Co., Mansion House-buildings, London, E. O.; and Chelmsford 10, 24 
со Works Co., 39, Clerken well-ro&d, London, E.C 17 
Davy Electrical Construction Co. 16, Nor teret Westminster, 8 82 
Easton, Anderson& Goolden, 8, Whitehall-pl., London, S. W. Works: pith, Kent 40 
Electric Construction Co., Wolverhampton; an Dashwood House, Old 
Broad-st., London, E.O. ooo . — 
Fowler (J and Co., Leeds, and 6, Lombard-street, London, Е.С. .......... — 
General Electric Co. 69, 71 & 88, Queen Victoria. -st., London, E. O.; “hy ee 25 
Holmes (J. H.) and Go., Newcastie-on- -Tyne ; and 17, Coleman- -gtreet, E. G. 4 
Jackson (P. K) and Oo., Balford Rolling Mills, Manchester ...........-. 
Johnson and Phillips, 14, Union-ct., Old road-st. London ; ; & Charlton, Kent], T 
Laurence, Scott and Co., Gothic Works, Norwich JJ ——— Д 
Mather and Platt, Salford Ironworks, Manchester 24 
Newton Electrical Works, Taunton England аара нае нана — 
Opperman, G., 4, Wynyatt-street, Clerkenwell, London, E. C. 
Siemens Bros. & Co., i Queen Anne 8-gate, London, 8.W.; & Woolwich, Kent 6 
EBONITE AND VULOANITE. 
Harburg India Rubber C. Co., F. Winter, 188, London Wall, Wood-st.,London 8 
Moseley (D.) and Sons „Chapel Field Works, Ardwick, Manchester 5 
ELEOTRIO BELLS. 
General Electric Со. ,69, 71 & 88, Queen Victoria-st. Бойдо C. &; Salford 95 
Telegraph Manufacturing Co., Helsby, near W n ; and 11, Queen 
оз London" E. C., and Liv | o du POR Беота 
Western Electric Co., 79, Coleman-street, ndon E. CO... 29 


ELEOTRIO GAS LIGHTERS. 
General Electric Co., 69 & 71, Queen Victoria-st London, H. O; @Salferd... 85 


ELECTRIO LIGHT OONTRAOTORS, 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 


street, London, , ,.. ааган осн ааж аа аа — 
Brush Electrical Eng. Co. 42. Queen V ondon, E.O. ........ 83 
Crompton & Co., Mansion House-buildings, London, E.C.; and Ch 10, 94 
Davy Electrical Construction Co., 16, Victoria-street, Westminster, 8.W. .. 82 


Easton, Anderson and Goolden, 8, Whitehall-place London,8.W. ........ 4 
and ees ноп, Old 


e %% % „„ „% „ „ „6 „ eseo 
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Classified Indox to Electrical Trades — Continued. 


FITTINGS FOR ELECTRIC LIGHT. 
Benham and Froud, 40-42, Ohandos-street, Strand, London, W. CO. 
Crompton & Oo. Mi 
Dorman and Smith, Salford, Manchester ; and London and Glasgow.. 
Edison and Swan United Electric Light Company, Ediswan Buildings, 86-87, 

Queen-street, London, E. C., and Branches.............. SUERTE eK. 
Evered and Co., 27-85, Drury-lane. London, W.C.; and B bam 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
Johnson & Phillips, 14, 


ansion House-buildings, London, E.C., and Chelmsford} 10, 


Union-ct. Old Broad-st., London uw Charlton, Kent.1, 22 


. ELEOTRIO LIGHT NTRACTORS—Continued. PAGE | INSTRUMENTS. PAGE 
Laing, о ан г оса 82a, New Bond-street, London, W. 26 | Berend (O.) and Co.,Dunedin House, Basinghall-avenue,London,E.C, .... — 
Laurence, Scott and Co., Gothic Works, Norwich ......... 3 ... 2 Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 15 
Mather and Platt, Salford Ironworks, Manchester Vale Suis . 94 Crompton and Co.. Mansion House-buildings, London, E.C. : & Chelmsford 10, 24 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, . eses. . 26 Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, . W.; & Woolwich, Kent 6 z 10 aoco rons London ко, авиа. 535 SQ. 5 
ELECTRIC MINE EXPLODERS. E эл” one рагы е pals Ghai ack oc - 
Siemens Bros. & Co., 12,QueenAnne's-gate London,8.W.; & Woolwich,Kent 6 3 Hanel M Usi. London, 1ш. е 
ELECTRIC MINING MACHINERY. Genera! Electric Со.,69, 71 & 88, Queen Victoria-st., London, E.C.; & Salford 25 
Easton, Anderson & Goolden,9, Whitehall-ol., London,S.W. Works :Erith,Kent 40 Hicks, James J., 8, 9 & 10, Hatton-garden, London. E.C. ........ 3535 
General Electric Co.. 69, 71 & 88, Опева Victoria-st., London, E. C., & Salford 25 Johnson & Phillips. 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1, 23 
MEDIE reo Тит бышта Londo Ка. М 
ELECTRIC TRAMWAY SUPPLIES. Paul, R. W., 44, Hatton-garden, and Gt Saffron Hill, London, Е.С. . . . 20 
Anderson, A. and J. M., 35, Victoria-street, Westminster, London. S.W... 3 Pitkin, J., 66, Red Lion-street, Clerkenwell, London, Е.С WO sU 20 
ENGINEERS and CONTRAOTORS Richard, Jules, Paris % %% % % %% h 958006539 ооовезо фо e ‚ ве 6 (KESEREK) S 
Belliss (G. E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., Bax (Julius) and Co., Ri ount-street, Store-street, London, W.C...... 2. 20 
London, 8.W.......... eese . Tene e —— В Siemens Bros. and Co.,19, Queen Anne’s-gate, London ; and Woolwich, Kent 6 
Brush Electrical Engineering Co., 49, Queen Viotoria-street, London, Е.С. .. 88 Stanley, W. F., Great Turnstile, Holborn, London, E. eee. 19 
Chamberlain and Hookham, New Bartholomew- street, Birmingham ........ 15 Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S.W..... 16 Victoria-street, London, E.C.; and Liverpooo !!! 1 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch-st., Londo E. C. 12 White, James. 16-20. Cambridge- street, Glas goon 
Connolly пеше Pinch ley Manchester. Agent: C. F. Quicke, 72, Finsbury- о, | INSULATING MATERIAL. | 
pavement, on on, * S өөө өэ өөө ecco 3335 Ba ley & Co., Stanhope-street, Birmingham 17 
Crompton & Co., Mansion House- bulidings, London, E. C., and Chelmsford. 10,24 Bullezs Limited. 82 & 88, Queen-st., London, E. C.; 5d 
pay Electrical adr rege Company, 15. M ictoria-et. , Westminster, 8,W.. 32 Delaware Hard Fibre Co., te tone lino: London, 1. C, i евр 5 — 
rake an Orham, А ctoria- street, London, 8. WMW æ 77 Moseley (D. and Sonus, Cha 1 Field Works, Ard Ma dare REA 11 
Bins P CU and Goolden, 8, Whitehall-place, London, S. W. Works: 40 =r poset fly Mitanell. 4.71 TGhinwal-atrent, солоне 1 Coena = 
U ent „46 €€a40005260020000000€290020099€90 2 2 2 6 6 „„ „„ ов Sch lzi о р h ооа Н L d E. ааг о 
aces 3 eo Wolverhampton; and Dashwood House, Old NOU A nid ouse, London, Е.С 
оа * On . „ „„ 6% „% „%„ „%% „ü 6 „„ %—r „„. 6 % % % eee o ено А 
Electrical Power Stor. Co., i, Gt. Winchester-st., London, E. C.; & Millwall, E. 40 B PYTA na 3 e ко: ; and Hanley and Tipton . = 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, E.C. ............ — Evered and Со. 27-85, Drury-lane, London W. G.: VV = 
Greenwood and Batley, Armley-rd, Leeds; & 16, Gt. George-st, London, 8.W. — Gereral Electric Co., 09, 71 & 88 Qu oon Victoria-eb. Lon Foi ra K Salford 25 
Henley W. T) Tel. Works Co., 2, Martin's- Ine, Cannon- st, London, & N. Woolwich 1 Henley's (W. T.) Tel Works Co e e net Lo. & N. Wool 0 1 
‚вану E. B., 11 queen Victoria-st. , London, E. C.; and Bourton, Dorset. Johnson & Phillips, 14 Union-ct., Old Broad-st. London : & ( hariton, Kent 1, 22 
Jackson (Р. R.) and Co., Salford Rolling Mille, Manchester ............... . — lem en Bros. & „ 12 Queen Antias te Lon don: and Wool wi b. Kent dn 
тошо сир рв, 5 S оч Broad-st, London, Ee 5 Stiff (J.) and Sons, London Potteries Lambeth, London, 8. W ёа, en 
ang n and Down ew Bon ордоп, WW... : M н , ° ооо зев зө» өө» 
Laurence, Scott and Co., Gothic Works, Norwichhhh ꝶ 2 Tane h er Leadon 285 печ А 961 Warrington; and 11, Queen 
I асар Salford Ironworks, Manchester eas cae C zs 2: LAMPS. 3 А CFPOO],.g .ccccccccccscccccsascccccsas 1 
avor and Coulson, 47 -Stree e OW ccccsescccccerecccces 
Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell, London, E.C. ...... 18 Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.О. .... — 
Rigg, J. H., 48, Skinner-lano, Leed . . . ненна е . 12 Brush Electrical Wir Co.. 49, Queen Victoria-street, London, E.C. .. 83 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8.W. ........ 3 Couze and Simon, 52, Queen Viotoria- street, London, E. ........... cerea! “R 
Sax (Julius) and Co. ,Ri ount-street, Btore-street, London, W.O........... 26 Cossor, 67, Farringdon-road, London, Е.С. ............ . . 2 
Siemens Bros. & Co., 12, Queen Anne's-gate London S. W.: & Woolwich. Kent 6 Crompton and Co., Mansion House-buildings, London, E. C.; & Chelmsford 10, 24 
Westinghouse Electric Oo., 82, Victoria- street, Westminster, London, 8. W... — Davy Electrical Construction Co., 15, „ Westminster, 8. W. . . 82 
ENGINE PACKING. Dorman and Smith, Manchester; and London and Glasgow ................ 27 
Willcox (W. H.) and Oo., 84-86, Southwark-street, London, 8. EB. . Or led Eleotlo Light Ce ie ran-buildings, 86-97, — 
United Asbestos Company, Dock House, Billiter-street, London, E. O. 15 Queen-street, E. O.; and Branches „ wan-buildings, 86-87, 8 
EN OINES. Electric Construction Com Wolverhampton: and Dashwood House. Old 
Allen (W. Н. Son,and Oo., Bedford; & 19, Gt.George-street, London,8,W.. — | " Broad-atreet, London, E.O. . . ад VVV? 
Belliss (G. E.) & Oo., Ledsam-st. Works, Birmingham; & 9, Viotoria- st Electrical Company, 122 and 124, Charing Cross-road, London, W.C......... 16 
London, 8. Ы 6 6 6 2 % vroe „ 6 % % %%% % %ĩỹ e „ „„ „„ „„ „6 „%%% „%%% % %%% % % „„ %% %% %% „ „% „% „ „% 226 ds — Gabriel and Angenault 84, Victoria-street, London, 8.W. Хо ККИ И НОНЕ — 
Brush Electrical a me Oo., 49, Queen Victoria-street, London, Е.О... 83 General Electric Co., 69, 71488, Queen Victoria-st., London, E. C:; & Salford 95 
Ga te bn bbb 0 Goossen’s (E.), Pope and Co., 26, Pall Mall, Liverpool .................... — 
n utilewo coin ; an ueen vic -St. London, E. C. — „ Hard" Inoandescenoe Lamp Co.—80l 
Dae Perz Openshaw, Manchester; and 10, Ri, Bride-st, London, . . 81 Fachange London, В.О ^is CC 
vey, Paxman o., Colchester ; an ueen Victoria- ndon А Holmes (J. and Co., Newcastle-on-Tyne; & 4 
Baaton, юп апа Goolden, 8, Whitehall-place, London, '8.W. Works: Ў Raus лысы! Lamp Co.—Sole 3 8. East Indi. 
en essee ооеоева оо 0 micas m Ra аа оа siete cess еве *"29.0e009 € *€97.20625060026 0 avenue London E.C. 6 6 0% % % % % % % ee 06e % ве а „ e 9 2 „ „ 2 2 6 „ „ „„ „ „„ 6 „„ „ 0 „ а 8 6 88 E — 
Fowler (J.) and Oo., Leeds; and 6, Lombard-street, London, E.O...... dax = International Electric Co., 55, - t, London, E.C, ......... cue d 
Greenwood & Batley, Armley-rd., Leeds; & 16, St. George's-st., London, S. W  — Improved Electric Glow Lamp Co., 108, Queen Victoria-street, B.C. ........ 18 
Hindley, E. S., 11. Queen Victoria-st., London, E. C.; and Bourton, Dorset — Johnson & Phillipe( Arc), 14, Union-ct, Old Broad-st, London; & Chariton,Kent 1, 32 
Mather and Platt, Salford Ironworks, Manchester q Tm 24 Phaeton Electrical Co., London, Nijmegen and Brussels „ DEL 14 
Ransomes, Sims, & Jefferies, Ipswich; and 9, Gracechuroh - st., London, Е.О. 25 Siemens Bros. and Co., 12, Queen Anne s-gate, London, S. W.; and Woolwich € 
Robey and Co., Globe Works, Lincoln, and 70, Queen Victoria-st., E. CC. 4 Scholzig (Oscar), Dashwood House, London, E. C. „ = 
Willans and Robinson, Thames Ditton, Surrey ........... wa cowie eR S — Still (W. M.) & Co.. 24, Charies-street, Hatton-garden, London .. NE er 24 .. 99 
ENGRAVERS AND DIVIDERS, Sunbeam Lamp Co., Gateshead-on-Tyne: and 60, Fenchurch at., London. Е.С. 8 
i Naumann, P., 71, Pentonville-road, London, N. 6 %%% % „% %%% % „% %%% %%% „%% „%% %% %% ге оо о в 8 бешае КЁ шине к; епо a genta, Wilhelm and Co., 
EXPANSION SHEETING AND RINGS: e ок T c" E 
е -l GGR „ 6 „ „„ „ „ „„ „ 66 „„ ое 29 
FORMES Asbestos Company, Dock House, Billiter-sireet,London, Е.О ..—.. 15 T о. 5 р Co., 47, Viotorla-street, London, FFV 
Delaware Hard Fibre Company, 16. Long-lane, London, E. 00. - — d United Electri Ч 
Moseley (D.) and Sons, Chapel Field Works, . 11|  . Quoan-streoh London .... 
Mosses and Mitchell, 68-71 Ohiswell-street London, E. O... — Electrical Company, 122 and 124, Charing Cross-road, London, W. CC.. . 16 


General Electric Co., 69, 71 & £8, Queen Victoria-street, London; & Salford 25 


LAMP PILLARS 


General Electric Co., 69, 71 & 88, Queen Victoria-st., Lon ion, E.C.; & Salfor 1 25 


Macfarlane and Co., Glasgo e e. 83 
LEAD MACHINERY. 
Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland 9009000029020 0098200 ов еве 9 


25 


LIGHTNING CONDUCTORS. 


General Electric Co., 69, 71 & 33, Queen Victoria-st., London, E. C.; & Salford 25 


Laing, Wharton and Down, 824, New Bond-st., London, W. ............. Johnson & rhillips, 14, Onion. ot. Vid Broad-st., London; & Опагісоо, Kent.1, 22 
Lundb rg, A. P., Bradbury-street, Kingsland, London, N. ку изн Жог Muirhead and Oo., 51, Old Вго:4-вітееі, f. O.; and Elmer's End, K nt. : 9 
Macfarlane and Co., Glasgow Wm аа 5 35 Bax (Jullus) and Co., Hidgmount-street, Store-street, London, W. C. . . . 26 
Balmony (н. M), and 1 Co., 61, Charing Cross-road, London, \?.С............. 18 EUSRIOANT E кайый балл ШАШ 
egrap ac g Co., He near Warrington; and 11 ce Lubrica: 3 ater-In., Gt. Tower-st., London, E. C. — 
Victoria-st., London, E.C., and Liverpoó 6 %% %% % — tf „„ „ о 8 2029206 е апп 1 Willoox (W. H.) and Co., 84-86, Southwark-street, London, S.E. [ESSE d 2 C2 oD — 
Western Electric Co., 89, Coleman-street London, E. .................... 89 MANUFAOTUTITS e А 
FLUORESCENT SOREENS. Allsop F. C., 97, Queen Victoria-street, London, E.C................ eres ... 925 
Berend (O.) & Co., Dunedin House, Basinghall-a venue, London. Е.С. .... — Dorman and п, ш, Manchester ; and London and Glasgow........ 27 
Bonnella (Н. D.) & Son, 58 Mortimer-strevt, London, w. 0 © 82 Drake and Gor T , ictoria-street. London, S. W. 6 %%% R „ осо 6 „ „„ „6 „ „6 о о -a 
Cossor, 67, Farringdon-road, London, E. CW 2 Mund Nen Ualtal Klestio Labo до a N AOTRE rt Pent 40 
* . 2060 0 У om an Е 
Gea J. J., 8, 9 and 10, Hatton garden, London, E.O 6 6 6 606% „ „„ „ „„ ее 8 „ London, E.C., япа Branches sip : A v жөн ў 8 e "ng enn 
А Elhott Brothers, 101, St. Martin’s-lane, Cnaring Cross, London, W.C — 
Laurence, Scott and Co., Gothic Works. Norwich — =. == — = æ — -e e =» =- — o~ , VG «bias 
General Electric Co., 69, 71 & 88, Queen Victoris-st., London, E. C., & Salford 25 Вепега CW. T.) Tol Works Ce. : ay Martin z. lane London, E N | Woolwioh. Ki 
GAS LIGHTERS (ELEOTRIO . Jackson (P. R.) and Co., Salford Rolling Mills, Manchester — 
General Electric Co., 69,71 & 88, QueenVictoria-st.,London,E.C. ;& Salford 25 Johnson & Phillips,14, Спіор-сё., Old Broad-st., London; & Chariton, Kent.1, 22 
GLOBES AND SHADES. Laurence, Scott and Co., Gothic Works, Norwich. . . . 4 
Dorman and Smith, Manchester; and London and Glasgow .......... 27 E re „540 Brood, ras ep ge Tg ee a ae 
Drake and Gorham, 66, Victoria-street, London, 8.W. ....... nulio з Muirhead and Co., 54, Old Broad-street, E. C.; aod E'mer’s End, Kent...... 9 
Edison and Swan United Electric Light Company, Ediswan- buildings, Nalder Brothers Ans Co., 16, Red Lion-street, Clerkenwell, London, E. C.. . 18 
36-37, Queen-street, London, E. C.; and Branchen 5 Вах (Julius) and Co., Ridgmount-street, Store-street, London, W.C........... 98 
Evered and Co., 27-35, Drury-lane, London, W. C., and Birmingham Siemens Bros. & Co., 12, Queen Anne's gate, London 8. W. ; &Woolwich, Kent 6 
General Electric Co., 69, 71 & 88, Queen Vietoria-st., London, E. C., & Salford 25 Baha ieat DR E. CI and Li by, near Warrington; and 11, Queen 
Johnson and Phillips, 14, Union-ct., Old Broad-st, London; & Charlton,K ent 1 99 8 a L] Ы 1 ап verpool — os 9.0 an OS € O 0.0 ов Of оо е (QD OD 1 
HYDROMETERS. pis ee ns and Hookham New Barthol -street, Birmingham 
0 , omew eo eeteneeea 15 
ii E ке : , 8,9 & 10, Hatton-garden, London, R. C. 8 | General ке 09. o a be 88, NN Viotoria- st, London, EC. ; & Salford 25 
Harburg India Rubber C. 2 Winter 188, London Wall,Wood-st ‚Е.С... 8 ä Soott id Oo ' Gothic Works, N 5 сеа SEN Е 
Moseley (D.) and Sons,Chapel Field Works,Ardwiock,Manohester....—..« 11 Westinghouse Electric Co., 82, Victoria-street, Westminster, London, S.W... — 
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WESTERN ELECTRIC COMPANY. 


XXIX. 


MANUFACTURERS OF 


TELEPHONES. 


WHOLESALE ORDERS ONLY. 


тө. OOLEMAMNM STREET, LONDON, E.O. 


CUICARO, NEW YORK 


and ANTWERP. 


22 — 


(SYSTEM BERTHOUD, BOREL and СО.) 


SOCIETE D'EXPLOITATION DES GABLES ELECTRIQUES 


i CORTAILLOD, 
B) PATENTED 


Special highly-insulated CABLES for High- 
Tension Alternate Currents, 

As used at Vienna, Innsbruck, Lucerne, "ү evey, 
Montreux, Cologne, Monaco, &c. 


LEAD-COVERED CABLES 


TELEPHONE, TELEGRAPH, WS 
N 


SWITZERLAND. 


MANUFACTURED fae 
FOR 


ELECTRIC LIGHT. 


| | gE E 2 E. Xp Hd 
и “ "E ; i | m 


9 been proved by the highest authorities to 
^ be the Most Efficient in the Market, 


n MANCHESTER. 


It You Want 


A PLATING OR DEPOSITING PLANT 


GO TO 


CARL OPPERMANN, 
2, Wynyatt Street, Clerkenwell, E.C. 


LIGHTING AND PLATING DYNAMOS IN STOCK, 


Also all REQUISITES for PLATERS, including Anodes & Chemicals. 


SEND STAMP FOR PAMPHLET AND CATALOGUE. 


b ' MATTHEWS & YATES, 


е STILL » 


INCANDESCENT LAMPS 


LARGE STOCK KEPT OF ALL 
CANDLE-POWERS AND VOLTAGES 


To be had of all the Principal Electricians 
throughout the Kingdom, 


W. M. STILL X CO., 
24, Charles Street, Hatton Garden, 
LONDON. 


THE ONLY BOOK ON AOTUAL SUBMARINE CABLE WORK. 
8vo. Very fully Illustrated with Original Drawings, price 128. 6d., post free, abroad 188. Gd. 


SUBMARINE CAE 


TABLE OF 
CHAPTER I.—The Cable Ship on Repairs, 


Rpeaking Apparatus — The Mark Buoy—Grapnels and Grappling—S cial Gra nels 
—Cable ria i ene the Cable—P оов ар—Ту of баыв—Опдеггаппп 


CHAPTER II.—Types of Cable Ships. 


The Cable Ship ''Faraday"—The Cable Ship Store Nordiske' and “Н. C. 
Oersted "—The Cable Ship „ Monarch —The Maintenance of Home and Continental 
Cables— The Cable Ship “ Electra "—The Cable Ship Mackay- Bennett "—The Cable 
Ship“ Retriever - Cable Depdte—Cable Gear on the John Pender.” 


More than 600 pages, and over 200 Illustrations. 


BLE LAYING AND REPAIRING. 


D. WILKINSON, 


M. I. E. E. 


CONTENTS : 
CHAPTER III.—The Localisation of Faults. 
Preliminary—Tho Earth Overlap Test —Earth Overlap as a Loop—Cable Currents 
—Balancing to False Zero—Polarisation of Fault or reak—Improved Blavier— 
Mance Partial Earth Test — Mance Test for Fracture —Kennelly's Break Test — Battery 
E М F. Pu Varley 8lides—Battery Resistance —Simultaneous Battery Resistance and 
—Loop Tests—Tests of Cable in Tank—Shipboard Galvanometers— 
Capacity Testa—Calibrating the Slides—Clark's Fall of Potential Test—The Polar 


CHAPTER IV.—The Laying of Submarine Cables. 
and Manufacture—Shipment— Landing Shore-End—Surveying the Route 
ouse and Landline—La Main Cable—Final Tests. 


APPENDICES. . 
Appendix to Kennelly's Break Test —Appendix re New Japanese Cable Steamer. 


Desi 
— Cable 


Price 12s. Gd., post free. 


THE ALTERNATE-GURRENT TRANSFORMER 


IN THEORY AND PRACTICE. 
By Prof. J. A. FLEMING, M.A. D. Sc., F. R. S 
VOL. II., SECOND ISSUE. More than 600 pages, and over 300 Illustrations, 


„ M. R. I., &c. 
Price 128. 6d. 


—— 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
“THE ELECTRICIAN „ PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON E. O. 


XXX. 
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Classified Index to Electrical Trades.— Continued. 


MICA, 0 PAOR 
Sanders, Wake & Co., W, Great St. Helen's, London, E. CO. 
Wiggins( F. & sons, 10. Tower-hill, and 103 and 108, Minories, London, Е.О. 25 

MICROPHONES. 

Consolidated Telephone Coustruction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, England.. . 

General Electric Co., 60, 71 & 88, Queen VIotoria- street, London, E. C.; & Salford 95 

International Eleotrio Company, 55, Red Cross- street, London, E. ..... ee б 


MOTORS (Electric). 


Brush Electrical Engineering Co, 49, Queen Victoria-street London E.C 83 
Crompton & Co., Mansion House- state London, E. C.; & Chelmsford. 10,54 
Crypto Works Co., 29, Clerkenwell- road. London, E. C. . . . f 17 


Easton, Anderson & Gooldea, 5. Whitehall. pl., London, S. W. Works: Erith, Kent 40 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 


87, Queen-street, London, E.C., and Branches.......... F 6 
Rite Construction Company, Wolverhampton; and Dashwood House, Old 

Broad-street, Loudon, E. e.. e PLNS О E CEN case — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 25 
Greenwood and Batley, Armley-road, Leeds; and 16, Gt. George-st.. London — 
Holmes (J. H.) & Co., Newcastle-on-Tyne ; &17, Coleman-st., London, E.C. 4 
Jackson (Р. R.) and Oo., Salford Rolling Mille, Manchester ................ — 
Johnson & Phillips,14, Union.ct., Old Broad - st., London; & Charlton, Kent 1,22 
Laurence, Scott and Co., Gothic Works, Norwich ....... РЕН — 2 
Mather and Piatt. Salford Ironworks, Manchester eda 24 
New Beeston Cycle Co., Coventry ........- ——————— PU 18 


Newton Electrical Works, Taunton. England ) qe um 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W. and Woolwich 6 


NON-CONDUOCTING COMPOSITION. 
United Asbestos Co., Dock House, Billiter-atreet London, Е.С, .......... 15 


NON-MAGNETISABLE WATOHES. 
Smith (S.) and Son, 9, Strand, London, W.C. es 909090009 . „„„%ͤ„ "7^ 


OIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C. ; & Salford 25 
Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London; and Manchester 11 


PAIN &с. 
ГӘ ао ле Paint Co., 27, Cannon-street, London, E.O. as a.s =e = as aw 85 


PATENT AGENTS. 
Chapman (J. C.), 70, Chancery-lane, London, W.C. ..... 333 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W. ............ 17 
PORCELAIN. 
Ballers Limited, 82 & 23, Queen-st., London, E.C.; and Hanley and Tipton — 
POROUS CELLS. 
Epstein Eleo. Accumulator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S.W. ............. c owe ERE T— rT ae 
Stiff (J.) and Sens, London Potteries, Lambeth, London, B. WW... — 


PUMPS. 
Allen, Son and Co., Bedford; and 19, Great George-st., London, S. W... — 
Beni (0: Е & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., ` 
on, e WV eon ce 290729 eeecesesnea езе вез 66 ꝙ9³³ 633334 „„6„ ооеоеооооо оо не = е — 

Easton. Anderson & Goolden. 8, Whitehall-pl., London, S. W. Works: Erith, Kent 40 


Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ................ — 


SAND BLAST APPARAT J8. 
Tilghman's Patent Sand Blast Co., Broadheath, near Manchester . 11 


SOREWS, TERMINALS, &o. 
Automatio Stendard Screw Co., Halifax %% % „%%% „„%%%ç%„%ꝛ— „ 226 „ 6% 66 „ „4 ее 27 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C.,and Branches 
Kandt (J.) & Co., 12, Shaftesbury-avenue, London, W. ...........,.......... 
Lehmann Bros., 88, Hampshire- street, Torriano-a venue, London, N. W 
SOREW THREADS. : 
Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... 8 
SHUNT-BOXES. 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E. C. . 20 


SOCKETS. | 
lectrical Company, 133 and 124, Charing Cross-road, London W.C. ........ 16 
General Electric Co., 69,71 & 83. Queen Victoria-st., London, E. C.; & Salford 25 
Lundberg. A. P. 9 Bradbury-street, Kingsland, London. N. evesemsese oneness 8 


STEEL WHEELS. i 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ................ — 


STEEL AND IRON FOUNDERS. 
Jackson (P. R) and Co., Salford Rolling Mills, Manchester 


STONEWARE AND PORCELAIN. 


Doulton and Co., Lambeth, London, 8. E. 6 „6 „%%% „% 6% „%% %%% % „6 „% % „%% 02088 „%% „„%,6,«4ꝛX. e 25 
Stiff (J.) and Sons, London Pottery, Lambeth, London, 8.B, ............ — 


STORAGE BATTERIES. (See ACCUMULATORS.) 


SUPPLIES FOR OABLE SHIPS. 


Duncan, Wallet and Co., 114, Fenchurch-street, London, E,0............. 85 
Indestructible Paint Co., 27, Cannon-street, London, E.C. ..... fae aes ... 85 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London: & Chariton, Kentl,22 
Muirhead & Oo., 51, Old Broad-street, Е.О. ; and Eliner's End, Kent ....... 9 
SURFACE CONDENSERS. 
кш G. "E m Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
n „ 6 „6 „ 0e %% „ %%% % %/% „ „ „%%% , — R k—kA——RẽgL -— 
Easton, Anderson&Goolden,8, White hall-pi., London, S. W. Works: Erith, Kent 40 
SWITCHES AND SWITOHBOARDS. 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, E.C... — 
Crompton and Co., Mansion House-buildings, E.C.; and Chelmsford .. 10 21 
Dorman and Smith, Salford, Manchester; and London and Glasgow...... 27 
Drake and Gorham 66 Victoria-street, London, S. W. 6 444% „ 2„ „ = 
Waston, Anderson & Goolden,8, Whitehall. I., London. S. W. Works: Erith,Kent 40 
- Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-atreet, London, Е.С. 


охе 


a 


оегооевсоесв оа „ „„ „% „„ „%% „„ „ „„ sees 


Evered and Co., 27-35. Drury-lane, London, W. C.; and Birmingham EE 
General Electric Co., 89, 71 & , Queen Victoria-st.,London,E.C.; & Salford 25 
Holmes (J. H.) & Co.,Newcastle-upon-Tyne; & 17, Coleman-st, London, E. G. 4 
Jackson (P. К.) and Co., Salford Rollin Mills, Manchester 
Johnson & P 2 
Laurence, Scott and Co., Gothic Works, Norwich ..... ........... e. 3 


Lund „ A. P., Bradbury-st. Kingsland, London, N.. ОККО РЕТТИ. 

Malder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. .. 18 

Siemens Bros. & Co., 12, Queeu Anne rate, London, B. W. 18 Woolwich, 6 
TAPE. 


Connolly Bros. Hackers Manchester. London Agent: С. F. Quioke, 72 
-pavemen ә Г 2 2 6 ое SSeS оо оороо оо ee se овооововефетвеое оо тое ее еә 

General Electric Со.,69,71 & 88, Queen Victoria-st., London, .0.; & Salford.. 25 

Victoria Rabber Company, Edinburgh 


. . . „ „eee оо о 8 оо оо еб 8 


TELEPHONES, PAGB 
Consolidated Telephone Construction and Manufacturing Co., 188-188, 
Shaftesbury-avenue, London, W.C.; and Coventry, Eugland ............ 83 
General Electric Co., 69,71 & 88,Queen Victoria-st., London, E.C.; & Salford 25 
Telegraph Manufacturing Co., vp near Warrington, and 11, Queen 
Victoria-sureet, London, E.C.; and liverpool Sa ware adag aai ces Ed ОКО ! 
Western Electric Co., 79. Coleman-street London, Е.С. .......... 29 


TELEPHONE APPARATUS. 
Consolidated Telephone Construction and Manufacturing Co., 186-188, 
Sbaftesbury-a venue. London, W. C.; and Coventry, England ,.... ...... 82 


TELEQRAPH ENGINEERS. 
Elliott Brothers, 101. St. Martin’s-lane, Charing Cross, London, W.C..... — 
Henley’s (W.T.)Teleg. Works Co., 27, Martin’s-lane, London, & N.Woolwich 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London: & Charlton, Kent 1,22 
Muirhead & Co., 54, Old Broad-street, E. C.: and Elmer's End, Kent........ 

Sax (Julius) and Co., Ridgmount- street, Store-steet, London, W. C. 
Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen 

Viotoria- street London, Е.С. ; and verpoo! 6 ORES „6% CHOSE 666% % SECEDE OD 1 
THERMOMETERS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E.C. воооса оо оеооовеоов 18 


TOOLS. 
Kücke (W. and Co., Elberfeld, Germany—Sole Agents: Wilhelm and 
Co., 132, Wool Exchange, London, C/ ⁰]Ü¹ü ⁰y as Е 17 
TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-street, London, Е.О. 88 
Crompton & Co., Mansion House-build London, E.C.; & Cheimsford. 10,94 
Easton, Anderson & Goolden,8,Whitehall-pl.,London,S.W. Works: Erith,Kent 40 
Electric Construction Co., Wolverhampton, and Dashwood House, Old 
Broad-st., London, E.C 
General Electric Co..69, 71, & 88. Queen Victoria-st., London, E.C.; & Salford 25 
Johnson & Phillips, 14, Union-ct., Old Broad-et., London; & Charlton, Kent 1,22 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 2 2 6 „ „ „ о 2952 5 2 6 6 6 „ е — 
Laurenoe, Scott and Co,, Gothic Works, Norwich ....................... А 
Siemens Bros & Co., 12. Queen’s Anne's-gate, London, S. W.; & Woolwich 
Westinghouse Electric Co., 32, Victoria-street, Westmiuster, London, S. W.... 
TRANSMITTERS. i 
Consolidated Telephone Construction and Manufacturing Co., 188-188, 
Suaftesbury-avenue. London, W. C.; and Coventry, England ..... АЛИК 34 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st , London, Е.С................................ F — 
General Electric Co., 69-71, Queen Victoria-st., London E. O.; and Salford 95 
TRAVELLING CRANES. 
Easton, Anderson & Goolden, 8, Whitehall-pl., London, S. W. Works: Erith,Kent 40 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
'  Broad-st., London, E. C...... CCC 


„ „% „% „% %%% „% „%%% „„ %%% %— r % % % „%% „%% %%% „„ „„ „% „%% „%% „%%% „%% „%%% „%%% оо ее вое 
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General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; & Salford 
TURBINE .MAKERS. 

Easton. AudersonkGoolden, 8. Whitehall - pl., London, S. W. Works: Erith, Kent 10 
Gilbert Gilkes and Co. Kendal **«.99*9**9*.099*9**95060802502»06€802a09599060090000€0002€0998 2 
Güather (W.) & Sons, Central Works, Oldham . . . . .. в 
Howes. S., 64, Mark-lane, London, E.C. *9*9e0609060*09000802580060682€092050000009082€9 4 

TURNERS (ivory and Hard Wood). 
Bonnella and Son, 68, Mortimer-st., W.; and 42-43, Kirby-st., London, E. C. 8 


Ma ` 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kentl, 32 
VACUUM TUBES. 
Bonnella (H. D.) aud Son, 58, Mortimer-street, London, W.................. 83 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 


87, Queen-street, London. E.C., and Branches 5 
Hicks J. J., 8, 9 and 10. Hatton- garden. London, В.С, ................. es. 8 
Wilhelm & Co., 182, Wool Exchange, Guleman-street, London, Е.С. ........ 17 

VENTILATING. 
Belliss (G. E.) & Co., Ledsam street Works, Birmingham; and 9, Victoria- 
street, London, S.W. ... 8 e — 
Blackman Ventilating Company, 68, Fore- street, London, K. COC. . 20 
Matthews & Yates, Swinton, Manchester eda SPP C pue e Sine 29 
VOLTMETERS, 
Crompton & Co., Mansion House-buildings, London. E. C.; & Chelmsford. 10,94 
Drake and Gorham, 66, Viotoris- street, London, 8. W. ............... cree == 
Edison & Swan United Electric Light Company, Edjswan Buildiags, 36 & 

87, Queen-street, London, E.C., and Branches ................ ТОРУР 5 
Electric Construction Oo., Wolverhampton; and Dashwood House, Old 

Broad-st., London, E. O. ИРЕР ͤ L OVER aate F e — 
Elliott Brothers, 101, St. Martin's-lane, London, W.C............ e 


Evershed and Vignoles, Woodfield Works. Harrow. rd., London, W. ........ 9t 
General Electric Co., 69. 71 & 83. Queen Victoria-st., London, E. C.: & Salford Ух 
Johnson & Phillips, 14. Union-ct., Old Broad - st., London; & Charlton, Kentl, 93 
Muirhead & Co., 54, Old Broad-strect, E. C.; and Elmer's End, Kent ч 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С, .... 18 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E.C. .... 20 
Pitkin, J., 66, Red Lion-street, Clerkenwell, E. CGG... qßĩ% SEPT 
Richard, Jules, Parise ооо еее ооа ое ное es. 8 
Salmony (H. M.) and Co., 61, Charing Cross-road, London ,W.C. .......... 18 
Stemens Bros. & Co., 12, Queen's prid eis rb London, 8.W 
White, James 16-20, Cambridge-street /// ³⁰ĩwA 8 = 
LCANITE. 

vy Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, E.C. 8 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester........ 11 

WIRE (Covered and Uncovered). 


British Insulated Wire Co.. Preston............... —— 22 T ... 340 

Connolly Brothers, Blackley. Manchester—Agent : C. F. Quicke, 72, Fins- 
bury-pavement. London, E.C. .......... .... еее. сазове — ева e. 21 

Edison & Swaa United Electrio Light Company, Ediswan Buildings, 86 & 


87, Queea-street, London, E. G., aud Branches 5 
Felten and Guilleaume— Sole Agents, W. F. Dennis and Co, 23, Billiter-st. 


London 0606 0100-00 „%% dee. % % ½ %% Oe eee eee 056069000000000200009 оз eee eee eee eee eee 
Caoles Co., 32, Viotoria- st., London. S. W.; & N. Woolwich 


Glover (W. T.) and Co., Salford, Manchester; and 39, Victoria-st., London 1% 
Henley's (W. T.) о. Works Со.,27, Martin’s-lane, London,&N.Woolwich 1 
Johnson & Phillips, 14, Union-ct., О 


Siemens Bros. & Co., 12, Queen шев ао, London, S. W.; and Woolwich a 
KA ET ns ecco 955299 
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research laboratory with '' trained chemists of average ability 
such as a large colour manufactory in Germany maintains 
by the score, or that they will be engaged, like the factory 
employés, in working out the technical details of some branch 
of chemical industry.” The Laboratory, however, is still in 
danger, since the paid assistant clause enables him [the 
founder of the Davy-Faraday Laboratory], unless very care- 
fully жане, to accomplish the same thing in a different 
way ; that is to say, unless the Editor of the British Review 
keeps his eye upon him, Mr. Monp may be trusted to pervert 
the new institution into “ а` very useful annexe" to his 
manufacturing business. 

The compiler of this indictment, from which we nave 
expressed the essence, is most assuredly to be commended 
for his straightforward vigour. He is obviously willing to 
wound, and evidently not afraid to strike. We will not, how- 
ever, attribute motives of a dubious nature; but will assume 
that the author of this incisive article was animated by the 
loftiest principles, that he unfeignedly believed all the sad 
stuff he wrote, and that he is no subscriber to Sir Tosy 
Betcn’s damnable doctrine: ‘‘ Let there be gall enough in 
thy ink, though thou write with a goose-pen.” Nevertheless, 
the best of us should not be above verifying our references. 
Had any attempt at verification been made, we do not hesitate 


to assert that verification would have been found impossible: 


and then, alas! contemporary journalism would have been 


minus a contribution of considerable piquancy, and an oppor- 


tunity would have been lost of imposing on the docile, 
non-scientific public by a brilliant display of superior 
knowledge. 

What has the object of this attack done to deserve it? 
At a cost of £38,000 he has purchased and equipped 
No. 20, Albemarle-street, and has made it over to the 
Royal Institution. Within 80 years he binds himself 
to present a further sum of £62,000 by way of endow- 
ment; meanwhile, he hands over the interest on this latter 
sum, in other words, he provides an annual sum of £1,700, 
towards the maintenance of the Davy-Faraday Research 
Laboratory, the object of which, in the terms of the Deed of 
Trust, shall be to promote, by original research, the develop- 
ment and extension of chemical and physical science.” Further, 
«it is hereby agreed and declared that the Laboratory and 
the appliances and appurtenances thereof, and the income 
of the Endowment Fund, shall at all times be under the 
direetion and government of the Committee of Managers 
[of the Royal Institution].” And this is meanness ! | 

A man has only to draw public attention to himself by a 
laudable action to draw also upon himself the kind attentions 
of those who are never quite at their ease so long as the 
tainted source of a single disinterested act remains undis. 
covered ; and over and above the cynics there is the grand 
army of croakers. The moment, therefore, that the Monp 
scheme was announced we prepared ourselves to listen to 
calumnies of the author of it and to prophecies of evil. But 
although we were at some pains to secure the best informa- 
tion on the subject our anticipations were pleasantly dis- 
appointed. In view, however, of the grand pièce d'accusation 
drawn up by the usually sober and well-informed British 
lierieir, we thought it our duty to make yet further inquirios, 
with the result that we have been assured on the highest 


authority that Mr. Mowp's gift is not. very much in the 


nature of a white elephant." As to differences of opinion, 
of course there! have been some, but none of any 
moment. Research laboratories are distinct innovations; 
and wherever two or three scientific men are gathered 
together, there we shall find two or three divergent 


means of counteraction." 


opinions as to the lines on which these institutions should be 
organised. To expect anything else is to argue that the 
millennium is upon us. Many doubt, as we do ourselves, 
whether these research laboratories will do exactly what is 
expected of them,—a doubt, indeed, which is authorised 
by the history of all human institutions; but that is 
not to doubt Mr. Lupwic Мохр'з single-mindedness. His 
refusal to allow the Laboratory to be named after himself, 


the very charter which we just now quoted, the very 


association of the Royal Institution with the scheme, give 


the lie to the odious suggestion that the founder of the 
Davy-Faraday Research Laboratory wished, and still wishes, 


to convert it into an annexe to his alkali business; and also 
to the accusation that his guiding principle has been to sell 
his gift in the dearest market and to buy his fame in the 


cheapest, in short ** to do good by proxy and blush to find the 


cash.” And those who happen to know the Fullerian Professor 
of Chemistry and the Professor of Natural Philosophy will find 
it difficult to repress a smile, though for a somewhat different 
reason in either case, when they are solemnly asked to believe 
that Mr. Мохр “ proposes to run his Laboratory by means of 
the gratuitous labour of men who have to reconcile, as best 
they may, their enthusiasm for science with the necessities of 
bread-winning.” Then we come to this terrible Laboratory 
Committee, to which is to be entrusted the detailed manage- 
ment of the new venture. A more sensible arrangement 
it would be hard to "conceive. Not only may the 
Committee of Managers of the Royal Institution add 
to or restrict its field of. operations, but the Managers 
may nominate every member of it save two, whom they 
would doubtless have selected in any event. We have 
read the clauses relating to this revolutionary tribunal with 
great care, carefully reading between the lines, on the watch 
for every hidden danger; but we have failed to discover any of 


those “ perilous conditions about which the British Review 


waxes so eloquent. As Sypney Surrn characteristically re. 
marked, Kind Providence never sends an evil without a 
remedy :—and arithmetic is the natural cure for the passion 
of fear. If a coward can be made to count his enemies, his 
terrors may be reasoned with, and he may think of ways and 
If the smart writer in the British 
Review will only remember that the Laboratory Committee on 
the Royal Institution will never be to the Moxps in a less 
ratio than 8 to 2, he may possibly sleep sound o' nights. 

But we have still left unanswered the grave charge that 
Mr. Mou» has only endowed the new Laboratory with £62,000. 
This curious offence is evidently unpardonable. It is most 
certainly not one of which many native-born subjects of the 
Queen can be accused. In this country there are too many 
small laboratories branded with big names, and then left 
without any endowment whatsoever. If £1,700 per annum be 
not sufficient to maintain the Davy-Faraday Laboratory, then 
let some of Fanapav's wealthy countrymen see to it that any 
deficiency is made good; though let them beware of doing 
it handsome," lest they be dubbed “ distinctly mean.“ 


ELECTRIC TRACTION UNDER STEAM RAILWAY 
CONDITIONS. 


The eastern and western sections of the American Institute 
of Electrical Engineers, at New York and Chicago respectively, 


have usefully occupied themselves in a ‘ topical discussion 


on the above subject. At the New York meeting the debate 
was opened by Dr. C. E. Emery, and the following are the 
principal points in his remarks. The saving in coal, in elec- 
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‘tric locomotives, as compared with steam locomotives, is 


estimated at an average of 58:0 per cent., and of water about 
6°56 per cent. Repairs are estimated to cost about the same 
in both cases, those in the power station being excluded. He 
predicted that separate electric locomotives would be used, 
with motors coupled to the driving wheels by side rods. 
"Taking an average basis, the generating and transmission 
plant is estimated at about £6,200 per mile; and, taking a 
total of 1,500 locomotives, these are estimated at £1,110 per 
mile. Assuming the working expenses to be 50 per cent. of 
the receipts, these latter would have to be increased 122 per 
cent. in order to enable the line to pay the same dividend as 
when run by steam locomotives. 

Mr. C. K. Stearns, of the Nantasket electric railway, com- 
‘municated the following data of the working of that line :— 


— July, 1895. July, 1896. 
, cclenetaustenavets 6053 546} 
Average electrical horse power per hour 245 5494, 
Pounds coal burned ............ Ере 629,575 571.100 
Coal per electrical horse power hour...... 4:24 2:99 
Average trains per day ..................... 1481 68 
Average cars per train 21 2 
Maximum cars per train 4 2 
Train miles 52,803 44,175 
Passenger 8 267,145 а 
"Tons passengers .............................. 18,700 i ee 
Tons dead load. . 162,089 
Tons total load... .. . . . . 180,79 
Per cent. payiug load to dead load 10:2 


Mr. C. H. Davis thought that, in regard to new roads, the 
first cost might favour electric traction if the headway, weight 
‘and capacity of the trains were much the same as on light 
‘lines and street tramways, and upon these same conditions 
the operating expenses would also be lower. 
Leonard followed with some remarks advocating the Heil- 
mann type of locomotive. He contrasted the 170,000lb. 
adhesion load in steam locomotives with the 280,000lb. avail- 
able in the Heilmann engine, adding that a ** smooth pull " 
-is obtained in the latter case. Mr. A. E. Kennelly said that 


economy was not the sole point of advantage, inasmuch as 
with electric traction it was possible to have considerably 


increased speeds. As regards railroading on present lines, he 
saw no advantage in electric traction. 

At the Chicago meeting, which was held a week later, the 
financial aspects of the problem were subjected to less discus- 
sion than questions of convenience and adaptability. Mr. 
H. M. Brinckerhoff doubted whether trolley poles would be 
tolerated in shunting yards, as they would be a danger to men 

jumping from engines and wagons. Mr. Coster doubted if 
electricity would be used, in the lifetime of those present, for 
main-line service, though it was admirably adapted to suburban 
traffic. He believed the polyphase motor would shortly replace 
the present types of motors. A speaker put in a word for 
the Jacques carbon battery, which would, /e thought, be 
the solution of interurban heavy traffic. Another speaker 
advocated frequent trains arid АП trains, these having both 
electrical and public advantages over mfrequent heavy trains. 
Among the Chicago speakers the third-rail system seemed to 
be favoured, the rail to be placed at the side of the track, and 
not, as at Liverpool, between the rails. The advantages 
claimed for the side position were greater convenience at 
crossings and freedom from danger of contact with parts 
underneath the car. This meeting was brought to a close 
by some useful remarks from Prof. Stine, who spoke of the 
advantages to be derived from the use of storage batteries, 
whether stationary or on the locomotive. Regarding locomo- 
tive batteries, he showed that these would not be so heavy as 
the coal-and-water tender used on steam trains. Taking 
18,00010. as the weight of coal carried, 30,000lb. for water, 
and 80,0001b. to 40, 000lb. as the weight of the empty tender, 
the total amounts to from 73,0001b. to 83,000lb. A storage 
battery for the same size of train would weigh about 67, 500lb., 
and might be carried on the locomotive, Thus the total 
weight of the electric locomotive need not exceed 120,0001b. — 
about the weight of a steam locomotive without its tender—so 
that the gross weight of the tender would be saved. 


| in the then new method of electrical distribution. 


Mr. H. Ward 


WESTINGHOUSE ELECTRIC TRACTION PLANT. 


Our American friends are past masters in the gentle art 
of catalogue compiling. The best productions of our own 
engineering firms are, we think, more business-like—that is 
to say, the intending expert buyer is more likely to find in 
them exactly what he wants. The type of American catalogue 
which we have in mind appeals, however, with far greater 
force than any issued in this country to the potential non- 
expert purchaser of electrical material. Just eight long 
years ago (see The Electrician, December 7 and 14, 1888, Vol. 
XXII.) we gave a lengthy notice of a ** handsome folio volume 
of some 80 pages, artistically bound, illustrated with excel- 
lent wood engravings, and embellished with many decorative 
designs, issued as а circular“ by the Westinghouse Electric 
Company of Pittsburg. To-day we propose to devote con- 
siderable space to some extracts from the equally praiseworthy 
production of the Baldwin and Westinghouse Companies, whose 
disquisition on “ Electric Locomotives” is in its way just 
as striking and useful a compilation as was the alternate- 
current manual by which the then recently-founded Pittsburg 
concern sought to interest all sorts and conditions of engineers 
For the 
tramway engineer who is not a professed electrical expert, but 
who wishes to keep in close touch with all the latest develop- 


| ments, the well-illustrated, well-printed, well-written pamphlet 


in question is greatly to be recommended. And if the tram- 
way engineer draw from it the natural, but nevertheless quite 
unwarrantable, conclusion that its compilers are the only 
people from whom he can buy first-rate electric traction 
plant, the best preventive will be for our own firms to issue 
louder and more inspiring counter-blasts. 

The first item of interest which we cull from “ Electric 
Locomotives " is an explanation of the system of symbology 
employed by the Westinghouse and Baldwin Companies to 
denote the leading features of their electric locomotives. An 
initial figure, 4, 6, 8, &c., represents the total number of 
wheels under the locomotive. The size and number of motors 
are designated by a fraction, the numerator of which represents 
the number of motors used, and the denominator the horse- 
power of each motor. A final letter, C, D, E, &c., indicates 
the number of pairs of wheels which are driven directly by the 
motors; thus, 8-;2,C. represents a locomotive having eight 
wheels, with two 100 н.р. motors, and two pairs of driven 
wheels, with or without connecting rods. C indicates two 
pairs, D three pairs, and E four pairs of driven wheels. 

The Connection between Armature Shaft and Driving Axle. 

An important advantage of electric locomotives over steam 
locomotives is that all axles of the locomotive can be driven. 
In this way the entire weight of the locomotive and its load can 
be utilised for tractive power, and the weight on driving- 
wheels is not limited to a fraction of the total weight, as in 
steam locomotives. The weight of the necessary electrical 
and mechanical paris to produce an electric locomotive of a 
given power is not usually sufficient to give the desired tractive 
power—hence, most electric locomotives have to be increased 
in weight. This is done either by the freight which the loco- 
motives can carry or by adding permanent weight, usually cast 
iron, to the structure. There is a wide difference in the 
weights of electric locomotives of the same power. The differ. 
ence arises mainly from variations in the designs of the con- 
nections between the armature shafts and the driving-axles. 
The objections to the gearless motor are less in theory than 
in practice. For street car work they have proven so ineffi- 
cient that they have been abandoned. Among the practical 
objections are the following :—First: It is undesirable to 
have more dead weight than is necessary on an axle, owing to 
the damage to the rail by the shocks produced by rigid masses 
going over the joints. Second: The shocks from rigid weight 
are detrimental to the axle, and the jarring of the motor, 
armature, and commutators with a rigid construction causes 
deterioration of the insulation and rapid wearing of the bear- 
ings. The shocks cause loose parts to chafe and cut through the 
insulation. Third: The sleeve construction is complicated 
and expensive, as the sleeves must be made of the best quality 
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of forged steel. The bearings of the sleeves in the field- | locomotives cost about three times as much as geared. er 
magnets are difficult to keep cool. The oil from the driving | are less efficient and more complicated. 
boxes of the locomotive is thrown on the motors, and is liable 
to damage the insulation. In this form of construction, as 
well as where the armatures are rigid, the repairs to wheels, These locomotives are made by the Baldwin and Westing- 
axles, and motors are difficult to make, and it is impossible to | house Companies for any horse-power, from 100 to 1,600, and 
| of the type shown by Fig. 1. They 
are made up of two substantial four 
or six-wheel trucks, equipped with 
motors, and surmounted by a heavy 
channel-iron frame, devised to take 
the severe shocks to which loco- 
motives are subjected in regular ser- 
vice. To increase the stiffness the 
frame is covered with a zin. steel 
plate on top throughout its entire 
length. If necessary to give ad- 
ditional weight for adhesion, cast- 
iron plates may be added to the floor. 
The interior of the cab is open, and 
| hr, D available for freight or baggage, 
Fic. 1.—Eight-Wheel Express Locomotive, Class 8 — 54, E. except at one erd, where a small 
space is taken up by the single con- 
troller. This controller is operated 
from both ends of the locomotive. 
Double sliding doors are provided on 
both sides, to facilitate handling 
luggage or freight. There are end 
doors to give access from the train. 
For switching purposes these loco- 
motives, when desired, have a crane 
at one end and a cab at the other 
(sce Fig. 2). Switchers of this kind 
make excellent wrecking cars, and 
can be used in unloading freight. 


— — 


Express Locomotives. 


Suburban and Elevated Railroad 
Locomotives. 


The illustration (Fig. 3) shows a 
type of suburban and elevated railroad 
locomotives. It has two four-wheel 
чел: шуа жгт aT — - — trucks, with two motors on each 
7 . eri errr РРР ҮТҮР errr eee eer SEN truck, varying in size from 50 to 200 
p z — = = —— H. p., ав may be required. One type 
n | of truck is shown in Fig. 5. The 
“ underframe of the locomotive is made 
| {r7 of channel iron, and is covered with 

a zin. plate of steel from end to end, 
Which maintains the frame in rectan- 

= — з 1. Г № gular fo:m, and adds to its strength 
——" аги бы — to resist collisions. The entire floor 
— 0 is available for seating capacity, 

a, че on | except at one end, where a small 
Space is provided for the controller 
and rheostats. These locomotives 
" can be operated fron either end ; and 
N the space for the motor man on the 

2 X — йаа | end opposite the controller, when 

2 — X WES cm | not in use, is available for seating 
2% E í| SAA "y 2 - : 

2 а) ER US | 1; А passengers. Тһе air-pump is placed 


ff 


under the locomotive, or in the 
interior, as desired. 

Owing to the simplicity of the con- 
trolling apparatus, and the compact- 
ness of design, there are but two 
main conductors passed through the 
flooring; one goes to each truck. 
The conductors between the controller 
and the resistance box are very short, 
as these parts are arranged together 

Fic. 4.—Six Wheel Mine Locomotive, 200 fi. f., for Narrow Gauge. in compact form. Each locomotive 

is provided with an ammeter, a volt- 

remove the axles or wheels from the locomotive without | meter, and an engineer’s brake valve at each end. Each motor 
removing the motors also. To re-wind the armatures or fields | circuit has an automatic circuit - breaker, which will auto- 
often requires the removal of the axles from the driving | matically cut out the current in case anything happens to 
wheels by hydraulic pressure. Based on practical experience, | the motor, or when it is overcrowded. In the main circuit 
it may be said in round figures that direct-connected electric | there is a large circuit-breaker adapted to be opened whenever 


* » 


Fic. 5.—Truck for Motor Cars for Suburban Railroads, Class 8 — ,4, E, showing Motors in Position. 
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desired by the engineer, and always opened by air pressure 
whenever the handle of the engineer's valve is placed in the 
emergency position. All switches and instruments are mounted 
on & switchboard made of vulcanised fibre. 

Mining Locomottres. 

The capacity of these ‘‘locos’’ ranges from 50 н.р. to 
200 H.P., and the draw-bar pull from 3,000lb. to 10,0001b. or 
more, according to the weight. The draw-bar pull may be 
increased by adding cast iron to get adhesion. 
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The locomotives are constructed with wrought-iron forged 
frames, made in the same substantial manner as for steam 
locomotives. For the slowest speeds these locomotives have 
double-reduction gearing. The gears are of cast steel or 
malleable iron, machine cut, and run in oil-tight cases. The 
motors are hinged to the axle on one side, and are supported 
on springs on the other side, thus providing a flexible support. 
The normal maximum speed is 10 miles an hour. 
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Ела. 6.—Secticn of Electric Motor, Consequent Pole Type. 


The construction is simple. The motors are so hung that 
they are free to rise and fall with the irregularity of the track 
and are flexibly supported. The frames rest upon springs, 
which in turn bear upon the axle boxes. All shocks in 
coupling are transmitted from end to end of the locomotive 
through heavy castings, and the pullis taken by the frames 
or by large links or rods connecting the foot plates. 

All these locomotives have parallel rods, which prevent loss 
of power and time due to slipping of individual axles. This 
is an important feature where there is fine coal dust or 
moisture. Each locomotive has two sand boxes front and 
back, all of which can be operated from either end. These 


Springs with limited range of motion. 
improved design is introduced to carry the weight of the саг; 


sand boxes can be provided with electric heaters, if desired, 
to keep the sand dry. The protection for the head of the 
motorman is hinged to swing so that the motorman can stand 
erect in parts of mines where the head room is sufficient. 

The electric motors have cast-steel fields and armatures 
with good ventilation; they are iron-clad and not affected by 
moisture or rain more than the motors used on street ‘cars. 
They are so protected in the locomotive as not to be liable to 
injury by shocks or by falling róck. The gears are of the 
best wearing material, accurately cut. The wheels may have 
chilled treads or steel tyres shrunk on. The crank-pins and 
parallel rods are of open-hearth steel. The rods have hard 
bronze bushings. 

One of the largest of this class of locomotive is shown in 
Fig. 4. It has a capacity of 200 н.р. at six miles per hour, 
with a track gauge of 8ft. 8in. These requirements make it 
necessary to raise the motors above the wheels, and to use 
intermediate gearing. The illustration, taken from a photo- 
graph of the uncovered machine, shows how this is accom- 


| plished. 
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Fic, 7-—A Single Armature Plate, 


Trucks. 

The axles of the ordinary car truck are not driven, but the 
truck is hauled by a locomotive. Electric locomotive trucks 
have driving wheels, and therefore must be adapted to pull 
cars. This throws quite a different stress on the transoms, 
and necessitates a much stronger and more rigid construction. 
In order that the motors may be reversible and interchange- 
able, they must drive the axles at opposite sides of the truck ; 
this produces a distorting stress tending to put the frame 
“out of square." Fig. 5 represents a truck designed 
especially for use under an electric locomotive. The transoms 
of the truck are provided with a substantial gusset to the 


- ч 


Fic. 9.—A Single Segment of 
Commutator. 


Fic. 8.—Section of Slot in 
Armature. ' 


side frame, and knees and brackets are introduced to hold 
the frame perfectly square and true, and enable it to with- 
stand the distorting stress developed in the truck by the 
operation of the motors. Care is taken that the boxes and 
journals shall be of the proper form and size to give adequate 
wearing surfaces, and that they shall be so fitted as to 
resist properly the shocks transmitted to them without being 
thrown out of line. The weight of the trucks and motors 
is supported on the journal boxes by means of suitable 
A swing bolster of 


this is connected to the truck by suitable links, and provided 
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with easy-riding double-elliptic springs. For the purpose of 
gaining access to the parts of the truck, and for readily 
removing the wheels, axles, and boxes, a swinging jaw may 
be arranged to form the outer pedestal leg. This is secured 
to the truck frame by a joint connection, and securely held in 
place by the pedestal-cap bolt. When desired, it can be 
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Fic. 12.—Draw-Bar Pull and Horse-Power. 


lifted, and the released parts removed without taking the 
truck from under the car. The swing bolster and springs can 
be dropped down and taken out without disturbing any of the 
other details of the truck. The brakes are arranged without 
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brake-beams, so as not to interfere with the removal of the 
swing bolsters or motors. The motor hangers are so placed 
that the motors can be dropped out of the trucks without 
taking down the swing bolsters or the brakes, and without 
removing the wheels or axles. 

The workmanship in these trucks is equal to that in steam 
locomotive construction. All the bolts are turned taper to a 
driving fit in reamed holes, and all parts are well fitted with 
planed surfaces. A parallel rod can be provided at small 
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Fic. 13.—A nature peed Gear Ratio, Axle Speed, and Miles per Hour. 
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additional cost, if desired, as the strength of the design has 
been made with this in view. Where it is not desirable to 
use sand, and where the motors are to be started with full 
power, it is often best to use parallel rods. 
Motors. 

As a general rule ‘‘iron-clad " consequent-pole motors are 
used. A section through one of these motors is shown by 
Fig. 6. The armatures are laminated, and are made up of 
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Fic. 14. —Circumference of Drivers and Revolutions per Mile. 


thin slotted dises of steel, as shown in Fig. 7. In the slots 
are placed the armature wires, Fig. 8. The commutators are 
of the best forged copper, with mica insulation. A segment 
of the commutator is illustrated by Fig. 9. These motors 
are of modern construction, with ventilated armatures, steel 
fields, and high grade insulation. On top of the motors is 
provided a sliding or hinged lid, through which the armature 
and commutator can be reached. In the bottom field hand- 
holes are provided for taking out accumulations of dust. In 
all cases the upper field-magnets can be removed without 
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interfering with the armature or the lower field, and the 
armature can be removed by simply removing the top field. 
A lifting ring is provided in the top field, to which a crane 
hook can be attached. The motors are supported rigidly on 
the axle on one side, and to the frame of the trucks or loco- 
motive above the springs on the other. This ensures a proper 
distribution of the weight of the motor on the truck, and 
relieves the axle from unnecessary dead load. 


a 
v 
с 
3 
o 
a. 
= 
3 
LoS 
i= 
e 
a 
x 
5 
1 
в 


Weight on Driving Wheels — Pounds. 


Fic. 15.—Weight on Driving- Wheels and Draw-Bar Pull. 


Characteristic Curves of Motors. 

Numerous motor diagrams are then given, showing various 
relationships. 
diagrams : 

What horse-power will be required to haul a train weighing 
500 tons up a 2 per cent. grade at a speed of 20 miles an hour 
on a good track ? 


From Fig. 12 it is found that 28,500lb. draw-bar pull at 
20 miles an hour requires approximately 1,250 u.p. This 
must be the safe output of the motors. In making these calcu- 
lations the total weight of the train, including the locomotive, 
should be used, otherwise an additional amount of power must 
be added to include that required by the locomotive. 

Fig. 18 gives tbe speed in miles an hour for all common 
sizes of drivers and for a variety of armature speeds and gear 
ratios. For instance, if the armature speed is 1,000 revolu- 
tions per minute and the gear ratio is 1 to 2, the axle will 
revolve 500 times per minute. If the diameter of the drivers 
is 86in. the speed will be about 54 miles an hour. 

Fig. 13 also serves to find the proper gear ratio where the 
speed of the train, the revolutions of the armature and diameter 
of the drivers are given. For example, at a speed of 80 miles 
an hour and a 68in. driving wheel, the axle will revolve 400 
times per minute, and the proper gear ratio will be between 1 
to 2 and 1 to 8, or about 1 to 2} when the armature velocity 
is 1,000 revolutions per minute. 

Fig. 14 gives the number of revolutions per mile of drivers 
of different diameters and the circumferences of the driving- 
wheels in feet. This diagram is found useful to determine the 
speed of axles and the distance which the locomotive will 
advance by each revolution of the drivers. 

Fig. 15 shows the weight on drivers required to get a given 
draw-bar pull under different conditions. For example, to get 
15,000lb. pull under the best conditions requires only 
50, 000lb. on the drivers, while with bad rails 100, OO0lb. is 
necessary. 

The Controller. 

A controller on an electric locomotive takes the place of the 
throttle and the reversing lever on the steam locomotive. A 
simple diagram, showing how the controller connects the 
resistances and motors in starting a train and when running 
at different speeds, is given in Fig. 16. The current flows 


The following is an example of the use of these | from the conductor, or trolley wire, as shown by the arrows, 


first through a large amount of resistance at R on diagram A, 
then through the fields and armatures of all the motors as 
indicated by the dotted line, and thence to the ground return 
G. As soon as the locomotive has started, the current is 
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FIG. 16.— Elementary Controller Diagram. 


From Fig. 10 the pull required to haul 500 tons on a level 
is 8,500lbs., taking the friction at 71b. per ton, which is a fair 
allowance for a good outside track. For a little higher speed 
and best track the resistance might be as low as 5lb. a ton. 

From Fig. 11 the resistance per ton on a 2 per cent. grade 
is found to be 40lb.; therefore, the resistance for 500 tons 
would be 20,000lb. The total is 23 500lb., or the draw-bar 
pull required. 


switched by the controller so as to cut out some of the 
resistance, and it then flows through less resistance and 
through all the fields and armatures as before, as indicated 
by the diagram at D. When more speed is attained, all the 
resistance is cut out; and the current flows through the 
fields and armatures of all the motors in series, as shown 
by the diagram C. This is the full series arrangement. The 
next step is to switch in all the resistance again, as shown by 
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the diagram at D, and arrange the circuits so that the current 

divides and goes through the motors independently, as indi- 
cated by the dotted lines. The next step is to cut out a part 
of the resistance, as indicated by the diagram at E, the current 
still passing through the motors independently, as before. 
Next, all the resistance is cut out, as indicated in the diagram 
at F, and this gives the full multiple or parallel position, in 
which there is no resistance in the circuit, and the current 
divides and passes through the motors independently. 

When there are more than two motors a similar plan is fol- 
lowed, and where the work is heavy four motors are often put 
in series at first, in the same way that two motors are indi- 
cated in series on the diagram A. 

_ In the condition shown by the diagram F the locomotive 
18 arranged to run at its maximum speed. In the condition 
shown by the diagram A, it will give the maximum torque. 
The two conditions of maximum efficiency are when the 
motors are in full series, as at C, and in full multiple, as at F. 
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Fig. 17.—Controller for two 50 n.r. Motors, open, showing Interior. 


The efficiency with the other arrangements depends upon the 
amount of resistance in the circuit. 
One important difference between steam locomotives and 
electric locomotives is, that with the steam locomotive when 
starting there is little or no waste of steam, as each pound of 
steam that goes into the cylinders gives back useful work ; for 
Instance, a steam locomotive can stand still and pull on a 
train without any loss of steam other than that small amount 
which comes from the condensation of the steam in the 
cylinders. But with an electric locomotive when at a stand- 
still, and pulling on a train, the current must be kept con- 
tinuously flowing, or there will be no pull on the draw bar. 
However, when a steam locomotive is hauling a heavy train at 
a slow speed, or when accelerating a train rapidly, the steam is 
not used with good efficiency, so that there is not the dis- 
advantage with electric locomotives arising from the low 
efficiency during the starting period that would appear at first 
sight. When running slowly with a heavy load, both steam and 
electric locomotives are genérally operating with low efficiency. 
An interesting similarity between the steam locomotive and 
| 


the electric locomotive is, that in both the full amount of 
steam in the one, and of current in the other, passes through 
the working parts of the apparatus; but that in each only a 
part of the pressure is effective under the ordinary conditions 
during the starting period while moving. In the steam loco- 
motive the steam is exhausted from the cylinder at a high 
pressure, and the efficiency of operation is, therefore, much 
reduced below what it is when all the pressure is utilised by 
allowing complete expansion. In the electric locomotive the 
reduction of pressure at slower speeds is effected by the resist- 
ance through which the current passes, thus leaving a reduced 
pressure, which produces useful work in the motors. 

Fig. 17 shows one of the Baldwin-Westinghouse standard 
controllers as applied to electric locomotives. 

With these diagrams we must conclude our excerpts from a 
pamphlet admirably calculated to inform—and to stimulate a 
desire for further information. In addition to the portions 
we have quoted a section is allotted to an explanation of the 
elementary facts connected with the electric motor; and non- 
electrical readers are helped out of their difficulties by “А 
Simple Glossary of Terms frequently used in Electric Rail- 


road Work.“ 
SS t 


LIGHT RAILWAYS. 


Twenty-eight applications under the recent Light Railways 
Act have been lodged at the offices of the Light Railway 
Commission. In the following cases powers are sought to 
employ electricity as the motive power :— 


District. Motive power. Promoters. 
Aberdeenshire Steam or other mo- Ch. Forbes. 
tive power 
Cheltenham Electricity Thos, Nevins. 
Crewe and District Electricity British Electric Traction 
Company. 
Dartford District Electricity or other International Communica- 
motive power tions Company. 
Dartford-Eynsford Electricity or other Rt. Hon. Sir WII. Hart 
motive power Dyke, M.P. 
Elsenh:in. Thaxted and Electricity or other €— 
Barfield (Essex) motive power 


Flamborough-Bridling- Electricity or other Т. Whittaker. 
ton motive power 
Gifford and Garvally Electricity N N,, 
Grimsby and Saltfleetby Electricity or ot ger 
motive power 


Isle of Thanet Electricity Isle of Thanet Light Rail- 
| ways Company. 
Llandudno and Colwyn Electricity George Griffiths & others. 

ay 
Midlothian and Ber- Electricity or other W. F. Dickson. 
wickshire motive power 

Norwich and District Electricity British Electric Traction 
Company. 

Potteries district Electricity British Electric Traction 
Company. 

West Hartlepool Electricity. Hartlepool Electric Tram- 


ways Company. 


— eee 
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THE *JECKELL" JUNCTION BOX. 


A serviceable system of junction-box cable connections has 
been devised by Mr. Jeckell, the low-pressure form of which 
is shown in the accompanying illustrations. The box is 
intended for use with covered cables drawn iuto cast-iron 
pipes, which form of underground conductor and conduit is 
used extensively, and is considered by Mr. Jeckell, and many 
other engineers, to be the most satisfactory system. One 
drawback to the iron pipe conduit, however, has been the 
difficulty in making house connections from cables carried in 
such pipes. The **Jeckell" junction box has been designed 
to obviate this difficulty, and provides a compact, expeditious, 
and cheap method of making junctions. 

A cast-iron pipe is laid. If desired, the joints need only be 
made with spun yarn, just to keep the pipes in position, 
though some engineers may prefer to make lead joints, and 
so make the pipes wator-tight. The pipe should only be just 
large enough to allow of the cable being drawn in, because 
another cable will never be drawn in on the top of the exist- 
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ing one. A concentric cable will probably be found to be 
most convenient for this purpose, and it can nearly fit 
the pipe. No house service boxes need be put in until 
they are required. When it is desired to make a house 
eonnection, the pipe is cut by means of a pipe cutter 
with three wheels. This can be done in a few minutes, 
and takes far less time than cutting the armour off an 
armoured cable. The connections are then screwed on. 
Any connection can be used, and probably every engineer 
will have his own idea as to what suits his purpose best. The 
cable is then packed to fit the glands D, or a grummet of 


Plan with cover removed, 
Jeckell” Junction Box. 


The 


spun yarn may be put round the cable, at E. The wood 
brackets are placed in position, and it is convenient to fasten 
the top and bottom halves together by a nail; this ensures 
the connections being kept apart. Wood plugs are placed in the 
ends of the pipe to prevent the cable being damaged by the 
rag on the edge if any has been left when the pipe was cut. 
The wood brackets are better if boiled in paraffin wax, to: 
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ensure same being dry. The top and bottom halves of the 
joint-box are then bolted together, and the glands E filled 
with some water-resisting compound through the plug-holes 
K. The kind of compound used will depend upon what kind 
of cable is employed. After the glands E are quite full, the 
centre of the box should be filled up with the same compound 
through the plug-holes L. The joints shown in the drawings 
are only designed for low-pressure work, but they will stand 
2,500 volts. They can, of course, be made for any pressure, 
as desired. The two holes H should be left clear, so that if 
the joint is at the bottom of a hill, and water gets into the 


Section at A.C. 


pipe higher up the slope, it would drain out, and there would 
not be a head of water standing against the joint. In the 
event of a fault occurring, the cable can be easily withdrawn 
from the pipe between the service boxes without disturbing the 
street, except at the joint boxes. 

The agents for this junction box are Messrs. Smith, Patter- 
son and Co., of Newcastle. 


— me mee 


THE ANNUAL ADDRESS TO THE ACADÉMIE DES 
SCIENCES. * 


Gentlemen, — The disinterested study of Nature's great pheno- 
mena is often rewarded by important results in directions 
totally different to those anticipated by the public, and some- 
times also different to those the investigators themselves had 
originally in view. When Volta, Ampère and Faraday gene- 
rated electricity, and studied its effects on a small scale, what 
rare genius could have imagined that their discoveries would 
change the appearance of the world, would modify its social 
conditions, and create wealth in barren regions ? When Lavoisier, 
Schwann and Cagniard-Latour studied the fermentation of beer 
and when Pasteur taking up the question patiently observed 
the development of those microscropic beings said to be spon- 
taneously generated in the case of maladies affecting vines or silk- 
worms, who could have anticipated that the day would come when 
this wonderful chain of research would be of interest to the whole 
of humanity, and that it would be proved that these infinitely small 
beings are one of the most formidable enemies to human life? Yet 
this is the conclusion drawn from these researches. Pasteur has in 
fact taught us during his long and fruitful career that it is possible 
to classify these organisms, to fight them, and even to direct them 


Delivered by M. Cornu December 21, 1896. Abstract. 


for, according as they are our allies or enemies, they can confer 
certain immunity or death. р | 

The public only sees the final success ; it is generally ignorant of 
the oft mysterious starting point of these researches, and it does not 
realise the labours and the perseverance that have been required to 
arrive at what is popularly called a practical discovery. The world 
is inclined to decry abstract science, the source of all thought, and 
to measure the merit of the savant by the immediate utility, —that 
is to say, by the commercial value—of his discoveries. Utilitarianism 
is, in fact, one of the most serious maladies of existing society, for 
it tends to prevent the human mind from soaring after the ideal, 
and to confine it exclusively to the worship of material interest. 
The history of the great discoveries of the century, the fruit of long 
and disinterested study, shows, however, that the cause of actual 
progress is not so much the development of the results obtained, as 
free, abstract, and even fanciful research ; in short, the source is 
pure and independent science, a willingness to be led by every 


inspiration of the intellect. 


X-Rays. 
The t year affords a striking example of these unexpected 
fruits, the outcome of the accumulated efforts of several generations 


of natural philosophers, whose starting point was modest enough, 
but whose final results have assumed exceptional importanoe. I 
refer to the discovery of Prof. Röntgen, of which I, as a physicist, 
feel bound to speak to-day ; for these famous X-rays have been 
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to the public, as well as to savants, the scientific event of the year. 
I will relate their history,—an instructive one. 


To find the first germ we must go back to the middle of the last 
century. At that period electrical phenomena excited strong inte- 
rest; the bold comparison of laboratory experiments with the 
grandiose manifestations in the clouds, the explanation of thunder 
and lightning, tbe invention of the lightning conductor by Franklin, 
had fired the imagination and spread a taste for electrical experi- 
ments. Physics had become a fashionable amusement. People of 
quality did not disdain to attend the lectures of Abbé Nollet, 
iostructor of physics to the Dauphin, and to follow the demon- 
strations which the expert experimenter reproduced before their 
own eyes. Some of the engravings of that time give us glimpses 
of these gatherings. We see the spruce and coquettish abbés of the 
Court, elegant cavaliers and ladies in grande toilette, crowding round 
strange-looking apparatus, and amusing themselves by drawing 
sparks from the electrical machine or by producing brilliant brush 
discharges. The experiment of the brush discharge in vacuo was 
one of the most remarkable because of its scale and splendour. 
This brilliant effect was obtained in the electric egg," a trans- 
parent glass globe with two metal rods terminating in knobs, between 
which the electric discharge took place. The spark was first zigzag, 
like a lightning flash, then spreading out more and more as the 
vacuum improved, and, finally, when viewed in the dark, filling the 
entire globe with a magnificent rose-coloured or purple glow. Such 
was the simple and charming experiment which, after having enter- 
tained the dilettanti of physics, has now led to those famous rays 
which are endowed with such curious properties. But the way was 
a long one. 

For nearly a century nothing new was added to our knowledge 
of this brilliant phenomenon. It was not until 1843 that Abria, of 
Bordeaux, while making researches in induction, tried to pass the 
induced discharge across the ‘‘electric egg." He found that at a 
certain exhaustion the beautiful violet glow, diffused all over the 
interior of the globe, became stratified ; that is to say, divided 
alternately into bright and dark strata. Furthermore, the positive 
knob always gave a brush discharge, while the negative knob was 
surrounded by a dark space. It is this dark space which played an 
important part later. After Abria, the stratified discharge, excited 
with more powerful electrical apparatus, was studied in England 
and Germany by Gassiot, Warren de la Rue, Spottiswoode, Hittorf 
and Crookes, and the shape of the bulb became definitely that of 
an elongated hour-glass, furnished with two electrodes, which 
replaced the two rods of the electric egg." Regular stratification 
becomes apparent at the degree of vacuum cited by Abria, and 
with the same characteristics, viz., a brush discharge at the posi- 
tive electrode, and a black sheath round the negative electrode or 
cathode. І 

Needless to say, these experiments were not, as in the last 
century, simple amusements meant to please the eye. It was 
hoped by their means to discover the mechanism of the discharge, 
that is to say, to solve the great problem of the propagation of 
electricity. But in this respect our hopes wera disappointed ; and 
there was a risk that all research in this direction would be aban- 
doned, when Prof. Crookes, guided by theoretical views as to the 
state of matter in rarefied gases, investigated the.behaviour of the 
electric discharge on continuing the rarefaction of the gas in the 
tube to an extreme degree. 
phenomena. As the vacuum improved, the dark space round the 
cathode increased in size, driving the stratifications before it, 
until they vanished one after the other. Finally, the dark space 
filled the whole tube; the glass of the tube began to fluoresce, 
especially the part opposite to the cathode. Prof. Crookes saw in 
this phenomenon the confirmation of his views. He held that it 
was the molecules of the rarefied gas, repelled by the negative 
electricity, which bombarded the side of the tube, and that their 
impact occasioned the glow. He then performed a series of most 
curious experiments to prove the existence of these projectiles. 
In one tube he stopped them by means of an internal aluminium 
screen, and the shadow of the screen was depicted on the end of 
the tube. In another case he used their impact to turn a little 
mill. Finally, in a special arrangement, which was afterwards 
termed a focus tube, he directed the convergent fire of this invisible 
artillery on to a fixed point, an actual focus where refractory bodies, 
such as rubies and platinum, emitted a brilliant glow. 


These brilliant experiments, which Prof. Crookes carried out 
some 20 years ago, made a great sensation, They were repeated at 
various meetings, in which many of you have no doubt taken part, 
and their success recalled the vogue enjoyed a century and a half 
ago by Abbé Nollet’s experimental lessons in physics. But glory 
is short-lived in this world ; fashion changes and reputations fade. 
The Crookes tube soon fell into oblivion, and joined its ancestor, 
the ‘‘ electric egg,” in the glass showcases of museums. The poor 
neglected thing meditated for 15 years on the inconstancy of 
popr ar favour, when one fine day it was drawn from its solitude. 

ertz, guided by different opinions, took the matter up, and ascer- 
- tained that tho molecular bombardment traversed the aluminium 


He then observed a series of new 
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screen, when this latter was not too thick. Physicists, having 
known for some time that thin layers of silver were opaque to 
ordinary light, but transparent to ultra-violet rays, saw nothing 
extraordinary in this. But the phenomenon became interesting 
from another point of view, when Lenard, making use of this 
transparency of aluminium, caused the cathode rays, which had 
until then been confined in a vacuum, to come out from the tube 
into the air through a small window made of this metal. The 
radiations, filtered through this remarkable window, excited fluo- 
rescence, acted on photographic plates, discharged electrified 
bodies, and even traversed sheets of black paper. All these pro- 
perties, which were studied so minutely by Lenard, are precisely 
those which Róntgen made so famous a few months later. It is 
only fair to state this, in order not to allow those laborious efforte 
which are the usual precursors of great discoveries to be hidden 
from view. 

Unfortunately, Lenard's raysapparatus was complex and delicate 
to handle, and it only gave a small beam of the curious rays. The 
discovery had, therefore, to be completed by the invention of a 
more simple apparatus, and, above all, one able to give intense 
and copious radiation. It was chance, that happy chance which 
only perspicacious observers know how to profit by, which put into 
Róntgen's hands the final simple and powerful apparatus. A 
Crookes tube, enclosed in a cardboard box, was put into action 
in à dark room, and a fluorescent sheet, which was by chance next 
to it, glowed. Röntgen noticed this, and immediately concluded 
that cathode rays from a simple Crookes tube are powerful enough 
to traverse the glass tube and thick cardboard. Photography 
through opaque bodies was discovered ! 

You know the rest. Röntgen soon devised one of the most 
valuable methods of investigation, to which he drew public atten- 
tion by means of that somewhat gruesome picture of a transparent 
hand, of which the bones are visible. Surgery and pathology have 
been already largely benefited by the new method. Röntgen rays 
—since they have now received that name — reveal foreign objects 
in the human body hidden away under the skin, and also show 
affections of the bones and cartilages. They also enable the 
diagnosis of pleurisy to be confirmed, as our colleague, M. Bouchard, 
has recently announced. As the technique becomes perfected the 
medical applications will become easier and more widespread. 
Róntgen's discovery has, therefore, been called in to assist in 
assuaging human ailments. It is another gift to be put to the 
credit of Pure Science. 

I have already rather tried your patience by speaking of these 
rays at such length, yet I must add some words about one of their 
properties which give them considerable theoretical interest. During 
the last few years much attention has been devoted to the relation 
between electricity and light. "The work of Hertz has proved that 
electric oscillations can be propagated in air or in vacuo with a 
speed equal to that of light. Thus electric waves and luminous 
waves are motions of the same medium. Cathode rays, having the 
property either of discharging electrified bodies or of themselves 
assuming a sort of electrical charge which renders them sensible to 
the action of magnets, add a new link between light and electricity. 
There is still much which is obscurity, but one feels that physicists 
are on the eve of making one of those great mechanical syntheses 
of natural agents, similar to those which we owe to the genius of 
Fresnel and Ampere. 

The Arago Medal. 


The Arago medal, which the Académie so seldom awards, has been 
given twice this year. In the first instance to our venerated col- 
league, M. Antoine d’Abbadie, the doyen of French explorers. 
The second Arago medal was presented to Lord Kelvin, the 
first of our Foreign Associates, un the occasion of the celebration 
of the fiftieth year of his Professorship of Natural Philosophy at 
the University of Glasgow. I cannot do better than quote a 
passage from the speech of our colleague, M. Mascart, our delegate 
at the ceremony. M. Mascart said : 

On another occasion, speaking in your own name, you caused 


‘us profound emotion by declaring that you owed a debt of grati- 


tude to our country, that our great intellects such as Fourier, 
Laplace and Sadi Carnot had been your inspirers, and that you 
considered France as the alma mater of your scientific youth. If 
the debt indeed existed, you have paid it with interest. In the 
labours and discoveries which form landmarks in your admirable 


career, one of the noblest one could dream of, you have attacked 


every question of that science which in Eaglish literature retains 
the expressive name of Natural Philosophy, either to contribute to 
the progress of theoretical conceptions or to deduce applications 
useful to the development of industry and the good of humanity.” 
Nothing could be more touching than the number and unanimity 
of the testimonials, brought from all parts of the world, to thia 
descendant of a family of Irish farmers, who has won universal 
renown by the power of his intellect ; who has rightly been raised 
by the suffrages of his admirers to the highest scientific dignities, 
and by the Government of his country to the highest social rank. 
Nothing can be more cheering and comforting for the future than 
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to reflect on these honours rendered by delegates of all nations to 
such great savants as Lord Kelvin and Pasteur, who represent 
Science in its most elevating and at the same time in its most 
beneficent aspect. Although crushed beneath the yoke of material 
interests and the barbarous reign of blood and iron, modern nations 
can, on such occasions as these, lift their eyes towards serene regions 
shining above hatred and jealousy, and join in honouring great men 
whose labours increase at once the common intellectual patrimony, 
the prestige of their country, and the well-being of humanity. 


— ee 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, December 24, 1896. 


Underground Conduit System in New York.—During the 
Severe snowstorm in this city on December 16th, the under- 
ground electric conduit system on Lenox-avenue, in the upper 
part of this city, was put to the most severe test that it has 
experienced since the line was laid down almost two years ago. 
With the snow came a heavy wind, the result of the combi- 
nation being that the conduit was for quite a distance filled 
completely with snow. This, however, offered little impedi- 
ment to the progress of the cars, compared with one that 
was entirely unlooked for. This was the effect of a sudden 
change in temperature, which resulted in the formation of a 
coating of ice on the copper bar conductor. This ice coat, 
of course, acted as an insulator, and prevented contact 
between the shoe and the conductor. The result of this 
state of affairs was that the road was completely tied up for 
the greater part of the day, the engineers not knowing the 
real cause of the trouble. When it was finally discovered, the 
remedy was an easy one. A scraping device was attached to 
the plough of each car, so that it moved in advance of the 
plough itself, thereby removing from the conductor the ice 
coating, and permitting a perfect electrical contact between 
the conductor and the shoe. When the remedy was applied 
the road resumed operations without further trouble. The 
suspension of traffic gave an excellent opportunity to the 
advocates of the compressed air system, and they seized it 
eagerly, to discredit the electric system and laud their own. 
The compressed air cars, it may be said to their credit, did 
fairly well under the circumstances, and were not tied up as 
were the electric cars. The officials of the Metropolitan 
Street Railway Company, however, are not shaken in their 
faith in the electric system; and that they are stedfast in 
their belief is evident from the fact that during the present 
week the Directors of the Company have finally decided to 
equip the Sixth Avenue and Fourth Avenue lines with the 
underground electric system. The improvements, it is stated, 
will be completed next spring. 

Postal Telegraph and Commercial Cable Unification.-— 
Special meetings of the stockholders of the Postal Telegraph 
Cable Company and the Commercial Cable Company were 
held in this city on December 28rd, at which was ratitied the 
recent action of the Directors of the two Companies proposing 
practical eonsolidation of the two interests. The two concerns 
are now one for all time, and the combination gives the 
Commercial Cable Company an enormous plant, the land 
lines covering, as they do, the entire country from the eastern 
to the western coasts and from Canada to the Gulf of Mexico. 
The Company has close business relations with the Canadian 
Pacific Railway, the lines of which extend through Canadian 
territory from the East to Vancouver, B.C. The lines are 
being continually extended throughout the Western territory, 
and as the plant stands to-day it constitutes the most formid- 
able opposition the older Company, the Western Union, has 
ever had. There is no evidence that the relations between the 
rival Companies, however, will be changed in any way through 
the recent amalgamation, and things, no doubt, will go on 
very much as they have been going for the past two years. 

Electric Power on Steam Railways.—During the past week 
or fortnight contracts have been closed by the New York, New 
Haven, and Hartford Railroad Company, for the erection of a 
large power house at Berlin, Conn., for the purpose of 
supplying electric power for the operation of the Company's 


railway lines between Berlin and Hartford. The distance 
between the points is about 12 miles, and the equipment will 
be similar to that of the Nantasket Beach branch of the same 
Company, which was opened last spring. The system will be 
what is known as the third-rail system, a third rail being laid 
parallel to the regular traction rails for the conduction of the 
current. A shoe device on the cars effects the contact between 
the rail and the motors. The new plant, it is stated, will be 
put in operation next spring, and the steam locomotives will 
be retired from service. 


CORRESPONDENCE. 


— ———— 
CATHODE RAYS, RONTGEN RAYS, AND “INTERNAL” 
RAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Both the two short articles by Prof. Fleming and 
Prof. Elihu Thomson in your last issue possess points of ex- 
ceedingly great interest to all who are working at vacuum-tube 
phenomena. Prof. Fleming’s observations on the rotation of 
the shadows are very beautiful and novel. The mere rotation 
of the cross can readily be ohserved by bringing one pole of a 
bar magnet or electromagnet' up toward the end of the tube on 
which the shadow is cast ; and this, I think, is the only point of 
all Fleming's observations that is not new. The diminishing 
in size of the cross as it rotates is very remarkable. Even 
when the luminous patch has shrunk to a brisk disc of only a few 
millimetres in diameter the cross can still be seen in it. 
Doubtless different tubes, with different degrees of exhaustion, 
show different effects. Neither of my tubes of this kind show 
any marked change in colour of the fluorescence or of the 
shadow, when the second cross appears. One of my tubes 
shows the first cross rotating and diminishing down to a 
point, then the appearance of a second large cross with much 
more curved arms, which in like manner rotates and 
diminishes. There is an intermediate stage at which the 
second large cross appears faintly before the first has 
diminished down to nothing. When the second cross makes 
its appearance, a third shadow of a cross also makes its 
appearance—but not against the end of the tube. It appears 
distorted into a jagged ring around the body of the tube; but 
on the other side of the object, as though the cathodic rays 
which cast it had somehow been cast from that end of the 
tube where the shadows appear. In this tube the first cross 
rotates 180deg. in the operation of closing up, while the 
magnetic field is being gradually increased. 

With respect to Prof. Elihu Thomson’s observations upon 
the fluorescence which appears upon the walls of a focus-tube 
delimited at the plane of the anti-cathodal surface by a dark 
space, I would draw attention to the observations I published 
upon this last spring. More recently I have examined the 
question whether the internal rays that cause this bright 
fluorescence are of the same kind as the Röntgen rays 
which show on the platino-cyanide screen & similar delimi- 
tation. I have come to the same conclusion as Prof. Elihu 
Thomson, but upon quite different grounds. Between them 
there is a much greater difference than a mere difference of 
absorptibility by glass. The following experiment is easily 
tried. Holding a magnet near the outside of the tube, one can 
notice that the presence and position of the magnet affect the 
position of the dark delimiting edge of the internal fluorescence 
upon the walls of the tube; the rays—whatever they are— 
which produce that fluorescence are (like the direct cathode 
rays) deflected bya magnet. But the dark delimiting shadow 
seen on the platino cyanide screen does not shift when the 
magnet is thus applied to the bulb. It would appear, then, 
that when the cathodic discharges, or rays, impinge upon the 
oblique platinum target in the tube they give rise to at least 
two different genera of rays, each genus including many species 
or varieties. The rays of one genus pass through the glass, 
and are not deflected by the magnet; these are the Rintgen 
rays. The others do not to any appreciable extcnt pass 
through the glass, and are deflectable by the magnet, and 
hence are not Rontgen rays. I have elsewhere shown that 
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under certain conditions these latter rays are electrostatica Пу 
sensitive. They are not simply reflected cathode rays, for 
they do not follow the law of reflection (as to equality of 
angles), and they have properties somewhat different from 
those of the direct cathode rays. Further, like the Róntgen 
rays, they are emitted from the surface of the platinum target 
not at all in accordance with the law of emission of light 
from the surface of а luminous body (Lambert’s law of the 
cosine), namely, most strongly in the normal direction, 
and least strongly at grazing angles. On the contrary, 
the intensity of the emission is much more nearly equal 
in all directions, but actually grows more intense up to 
angles that graze the surface. This is a property entirely 
different from either (1) light, (2) cathode rays proper, (8) re- 
flected rays. I can only conclude that these internal rays 
are manufactured at the surface of the anti-cathode by some 
physical process which is of the same sort as that which goes 
on in the manufacture of the Röntgen rays. 

The theory of Sir George Stokes, which attributes the 
Röntgen rays to the sudden reversal of movement, on impact, 
of electrified charged molecules, giving rise at the moment of 
reversal to an electromagnetic disturbance, which travels as a 
solitary wave instead of a train of periodic waves, seems to 
be the nearest approach yet made to a consistent explanation 
of their origin. If this suddenly-reversed motion of an elec- 
trified particle be equivalent to a very sudden displacement in 
a direction normal to the surface, the electric wave to which 
it gives rise ought to be propagated, in all directions at right- 
angles to that displacement, with greater intensity than in 
any other directions. That is to say, on this hypothesis the 
Róntgen light ought to be emitted most intensely just in the 
plane of the anti-cathode. The internal rays that are neither 
ordinary cathode discharges nor Róntgen rays (and which have 
higher luminescent power than the latter), being also distri- 
buted thus, must be of the same nature—namely, electric 
waves in the ether.— Yours, &c., Sitvanus D. THOMPSON. 

January 4, 1897. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: We have been particularly interested in Prof. Fleming's 
article in your last issue, partly because the subject is of great 
interest, and also for the reason that some months ago we 
observed the beautiful twisting of the cathode rays by means 
of a solenoid, to which he refers. 

And it may be worth recording here that when the current- 
carrying coil is placed behind the cathode, and with its axis in 
а line joining cathode and anode, the spark resistance of the 
tube could be decreased or increased by switching on or off a 
current in the coil. At a high, and what seemed to bea 
critical value of the vacuum, this effect became very strongly 
marked. 

The main result of a current-carrying coil, placed as above, 
in the case of the ordinary focus tube, was to spread out the 
pencil of cathode rays, so that that part of the tube near the 
anode became vividly green. 

We wish to suggest that this might be turned to good use 
where it is desired to obtain very rapid exposures to X-rays 
coming from a definite direction. The sensitive plate might 
be arranged while the solenoid was excited, and then a 
momentary cessation of the current in the coil would produce 
in the lower half of the tube the usual green fluorescence, which 
could be driven off again as it were by means of the solenoid. 

We have obtained some exceedingly interesting and beau- 
tiful results by using a concave cathode with a hole at its 
centre, and a solenoid slipped on to the tube behind that elec- 
irode. We hope to publish a detailed account of these results 
later on.— Yours, &c., JAMES Mark Barr. 

Cras. E. S. Prirrips. 

Castle House, Shooters’ Hill, Kent. 


LAMP-CONNECTION DIAGRAMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your interesting diagram on page 819 of last week's 
issue I see there is an error in the figures relating to the 
Westminster Company. The point for lamp connections for 


7 


1895 has been made much too high. You will see by your 
own table, published at the time, that the total was about 
210,000 lamps. It is actually drawn, however, 280,000, thus 
making it appear as if we had fallen off during 1896, which, 
as a matter of fact, has not been the case. The line is 
astonishingly straight from 1891.— Yours, &oc., 
ALEX. D. W. Kennepy, Engineer-in-Chief. 
Eecleston-place, Eccleston-street, Belgravia, S. W., 
January 4, 1897. 


[We greatly regret that, owing to an error of the draughts- 
man who was responsible for /ast year's diagram, the curve 
of the Westminster Company should hate been given an un- 
pleasant droop this year; a droop which it does not actually 
possess. On the contrary, the lamp-connection progress of 
this Company is extremely encouraging.—E». Z.] 


BLIND LEADERS OF THE BLIND. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: May I add a few words to the discussion of Edison's 
latest method for affecting the blind? In all discussions, the 
first-taken point becomes split up into several phases. Here, 
the most often repeated question is: Will X-rays bring back 
sight? This, however, is the least important phase; it lags 
far behind the right question. For there is an imminent 
danger ahead. Worse, perhaps, than physical harm to a few 
individuals. It is the establishment, once more, of a very 
wrong standpoint (ethical, if you like) for the judgment of men 
with regard to their inventions, their discoveries--their work 
done. This can be easily shown. 

The important question is: What elemental precedent, 
what law or what principle of any kind, leads to the proposal 
to try X-rays on blind eyes? The value of this sort of pre- 
liminary question was brought forcibly to me one day when I 
was a child. My father found me making a mixture of 
mustard and red ink. Why are you doing that?” he 
asked. “І want to make an invention.“ What inven- 
tion?" I said I was going to see what would happen. He 
threw the stuff out and said: If by some ridiculous chance 
anyone should ever find your mixture valuable, I should be 
more ashamed of you than I am now." 

Now, does this mean that one should not move without 
strict attention to that which has been done? Decidedly not; 
nor does it stop originality. By originality I mean the good 
results of radical thought which is consistent. Anyone may 
be original in the broad sense. And even produce, once in a 
thousand times, a good result. But the world would better 
wait a little. Every Greek warrior rushing about with a 
sword generated an E.M.F. The field for discovery is full. 
The Greek might have struck out in the air without hitting, 
* to see what would happen," and found the E.M.F. But 
from Thales onward we have had few such things. Let us 
be thankful for two reasons: we have made more progress, 
and we have higher standards than those of the alchemist. 

But now someone, face io face with the ever-tempting 
particular case, will ask, Why waste time, when by a radical 
movement the blind may see? Не forgets that when all 
evidence is absent a thing to be judged is as bad as it is good. 
Tyndall focussed radiant heat on his retina, and he was not 
burnt. Perhaps, had he been blind at first, his sight were 
restored! Perhaps he would have seen a new colour. Perhaps 
he would have met with serious injury. Why not try Becquerel 
rays? Or lines of force having a rate of change? Or 
vibration ? 

Mr. Sydney F. Walker very valiantly defends, in this one 
case, the Edison suggestion. 

I agree with him that in comparison with the hope for life 
in a wooden leg, Mr. Edison has more chance. And there- 
after, taking the comparative standpoint, Mr. Walker is 
explicit and logical. True, forces produce effects in physical 
things, be they sine functions of time or exponentials; but 
this is not the justification of Mr. Edison. Anyone could 
have proposed it. Demos is only too ready to tell us new uses 
for electricity. 

Mr. Edison has done much. The public imagines he has 
done all that he has proposed Worse still, when anything ts 
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done which can be traced in its bare elements, by a pressman, 
to resemble some Edisonian proposal, Mr. Edison is placed 
higher on his pedestal and proclaimed the inventor. 

After the press announcement regarding this blind cure 
idea, Mr. Edison denied that it was his. But he made it 
worse. One might have assumed that he had some principle 
at the back of his idea. But in denying the idea he said 
“ X-rays may have some effect. Forthwith the world's press 
put his prophecy on record. 

If by some ridiculous chance anyone should find his mix- 
ture valuable,——” Well ?—Yours truly, 


JAMES Mark Darr. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New сома 
Price Lists, and si matter should be sent early in the week.] 


SPECIAL NOTICE-—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 


BOOK is NEARLY READY. 


The] Subscription price remains 5s., postage 9d.; abroad, 6s. 6d. post 
free. After publication, 78. 6d., by post 8s. 3d., abroad, 9s. free. 
New Names, Alterations to existing Entries, Advertisements, and Sub- 
scription Orders, should be sent in at once. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
ot direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 

reet, 

"MorrvE POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C.E., M. I. E. E. Now Ready. Price 12s 6d, 
post free; abroad, 13s. 6d. 

“THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

‘t SUBMARINE CABLE-LAYING AND Reparrine.”—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 
a Bet of 40 Elementary and Advanced Exercises for use in Electrical 
Engineering classes, ese have been pre by Dr. J. A. Fleming. 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
Bets of any three 1s. nett ; or the set of N (or Advanced) 
Exercises can be obtained price бв. 6d. nett. The complete sét of Twenty 
Elementary and Twen dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio. price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each. A full 
prospectus sent post free. 

„ Erornro Motive PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the lates$ information respecting 
the application of eleotrio en to mining and general power transmission 
purposes, in which the author had much experience. The book is well 


printed, on good and contains 230 illustrations. Price 10s. 6d. 
post free (abroad tis). ' ii 


TENDERS INVITED.—The Managers of the Royal Infirmary, Edin- 
burgh, invite tenders for wiring the Infirmary buildings for the 
electric light. Specifications, &c., can be inspected at the office of 
the Consulting Engineer (Prof. A. B. W. Kennedy), 17, Victoria- 
street, Westminster, S.W. Tenders must be sent in to Mr. 
William S. Caw, Treasurer and Clerk, by 10 a.m. of Thursday, 


the 28th inst. Further particulars are given in our advertisement 
columns. 


— The Vestry of St. Pancras, London, invite ten- 
ders for supplying and [laying earthenware conduits, lead- 
covered armoured cables, and bare copper strip conductors in 
culverts. Copies of specifications, &c., can be obtained at the 
Electricity Department Offices, 07, Pratt-street, London, N.W., 
and tenders have to be sent in to the Vestry Clerk (Mr. С. H. F. 
Barrett) by 12 noon of Tuesday, the 26th inst. Some further par- 
ticulars are given in our advertisement columns. 


= The Electrical Committee of the Bristol Town Council 
invite tenders for the supply, delivery and erection of five mild 
steel Lancashire boilers, with fittings, &c. Tenders to Mr. Frank 
Wm. Prosser, Secretary, by 4 p.m., 21st inst. 


———— The County Borough of Halifax invite tenders for а 
300-kilowatt low-speed steam alternator. Tenders to the Town 
Clerk (Mr. Keighley Walton) by 10 a.m., 12th inst. 


—— The Blackpool Corporation invite tenders for the 
supply and installation of the necessary fittings and lamps for the 
e'ectric lighting of the new municipal buildings. Tenders, by the 


xn inst., to the Town Clerk (Mr. T. Loftos), Town Hall, Black- 
pool, 


TENDERS INVITED,—.he Guardians of the Portsea Island Union 
invite tenders for the electric lighting of the new infirmary 
buildings at Milton. Tenders must be delivered at the Union 
House, Milton, Portsea, by 3 p.m. of the 20th inst. 

—— The Jamaica Privy Council invite applications for a 
licence for the establishment and working of a system of rapid 
transit in Kingston, Jamaica. Applications must be addressed to 
the Clerk of the Privy Council; they will not be considered 
before April 15th next. 

— ———— Tenders are invited by the French Post and Tele- 
graph Authorities for the supply of 103,745 creosoted telegraph 

les. Tenders to the Sous-Secrétariat d'Etat des Postes et des 

élégraphes, Rue de Grenelle, 103, Paris, by the 21st inst. 
The same department invite tenders for the supply of two lots of 
iron pipes, 80mm. in diameter, for pneumatic lines. Tenders to 
the same address, by the 19th inst. 


—— Tenders are invited by the Municipal Authorities of 
La Carolina (Jaen province), Spain, for the concession for the 
electric lighting of the streets for 20 years. Tenders to el 
Secretario del Ayuntamiento de La Carolina. 


—— —— The Municipal Authorities of Visé invite tenders for 
the lighting of the streets by electricity. Particulars from the 
Collége des Echevins, Visé, Belgium. 


TENDERS AccEPTED.—The Monmouth Town Council have 
accepted the tender of Messrs. Siemens Bros. and Co., for the 
supply of turbines, alternators, steam engines, boilers, electric 
motors, electric light mains, sewage pumps, &c., in connection 
with their electric lighting and sewage disposal schemes. The total 
amount of the contract is £6,980. 


SALES BY AUCTION. —Messrs. Debenham, Storr and Sons will sell 
by auction, on Tuesday next, 12th inst, at 12 o'clock, on the 
premises, 63, Berners-street, Oxford-street, London, W., the 
stock of electroliers, lamps, switches, &c., of Roger Dawson 
(Limited), by order of the Receiver for the Debenture holders. 
Further particulars will be found in our advertisement columns. 

——— Messrs. Wheatley Kirk, Price, and Goulty have 
received instructions to sell by auction, piecemeal, upon the works 
premises at Gateshead-upon-Tyne, at an early date, the surplus 
engines, boilers, plant, machinery, finished and unfinished stock, 
stores, &c., in the estate of Black, Hawthorn and Co. (Limited), 
in voluntary liquidation. Some particulars of the plant to be 
disposed of, and other details, will be found in the preliminary 
announcement in our advertising columns. 


For DisrosAL.— Particulars are given in our advertisement 
columns of a complete electric lighting plant for sale, which can be 
seen working in London. 


REMOvAL.—We understand that Mr. E. T. Oubridge (lately 
representing the General Electric Company, and Messrs. D. Verity 
and Sons) has been appointed London manager for Messrs. 
McGeoch and Co., of Glasgow and Birmingham, who have opened 
extensive London show rooms for electrical fittings and acces- 
sories at 11, Charing Cross-road, W.C., which is tho firm's only 
London address. We are asked to state that Messrs. McGeoch 
are not connected with any other London firm. 


DissoLuTIONS OF PARTNERSHIP.—Messrs. James Oliver Grant 
and Frederick William Cocks, hitherto trading as electric light 
engineers and contractors under the style of Grant and Cocks, at 
43, London Wall, London, E.C., have dissolved partnership. 
Debts by Mr. Grant. 


— ——— Messrs. Wm. G. Higgs and A. G. Hiscock, electrical 
engineers, trading under the style of W. G. Higgs and Co., at 
Glasgow, have dissolved partnership. Debts by Mr. Higgs, who 
continues. 

PERSONAL. Mr. Geo. T. Pardoe has been appointed electrical 
engineer to the Frontino and Bolivia Gold Mining Company 
(Limited) in South America. 


We have received the following from Messrs. Booth 
and Ravenshaw:— As the announcement of Mr. Ravenshaw's 
retirement from the position of consulting engineer to Messrs. 
P. R. Jackson and Co. (Limited), Manchester, seems to have 
caused some misunderstanding, may we state that the feeling 
existing between the two firms has always been, and still is, of a 
most friendly character. " 

BANKRUPTCIES. Notice is given of the release of the trustee (Mr. 
T. Edelston, Official Receiver, Preston) in the failure of Philip C. 
Pope, electrical engineer, 6, Castle-street, Hapton, near Burnley. 


—— —— Particulars are issued of the statement of affairs in the 
failure of Thomas Maddren, electrician, trading as T. Maddren 
and Co., late of 47, Castle-arcade, Cardiff. There are 61 unsecured 
creditors. Claims amount to £463. 10s. bd., the estimated defi- 
ciency being £380. 15s. 3d. The causes of failure alleged by debtor 
are want of capital, bad trade, excessive competition, and heavy 
expenses, | 


THE ' ELECTRICIAN, JANUARY 8, 1897. 


359 


Recetvinc ORDER.—A receiving order has been made against | cluding months of the year, when orders have been very 


W. R. Ridings, electrical engineer, Albert-street, late Fair View, 
Bristol-road, Bournbrook, Birmingham. 

VOLUNTARY LiqQUIDATION.—Àt a meeting of Laurence, Scott 
and Co. (Ltd.), on Nov. 30, it was resolved that, for the purposes of 
reconstruction, it was desirable to wind up the Company voluntarily. 
This resolution was confirmed on Dec. 22, when Mr. C. Wilson, 
Gothic Works, Norwich, was appointed liquidator. Particulars of 
the registration of the new Company were given in our last issue. 

TRANSFORMERS.—The Consolidated Telephone Construction and 
Manufecturing Company announce that their extensive Coventry 
works are now fully equipped with machinery for the manufacture 
of transformers, which they are prepared to supply promptly, and 
with à guaranteed minimum efficiency of 96 per cent. 

E. P. S. Cetts.—In consequence of the great increase in the cost 
of raw materials, the Electrical Power Storage Company (Limited) 
notify that it has become necessary to advance the price of E. P. S. 
storage cells from the 12th inst. by about 5 per cent. A new cata- 
logue is in the press, which will contain the revised prices and 
terms, and also particulars of the new Faure-King cells, for 
which advantages in the form of increased battery capacity and 
discharge rate are claimed. 

Dynamo Вкознез. —Mr. James Dickson, of 48, Gray's Inn- road. 
London, W.C., forwards Section 1 of his large sheet catalogue, 

which gives full particulars of the ** Tieceton" dynamo and motor 
brush. Included in the particulars is a lengthy list of metropolitan 
and provincial users, these representing the chief electricity supply 
works of London and the provinces. Many claims are made for 
this brush, including absence of sparking, higher conductivity, 
greater durability, and no scoring of the commutator. 

Wire Guarps.—Included in the useful catalogue issued by 
Mr. James Dickson, above referred to, is a set of wire guards for 
electric light for use on shipboard, in warehouses, and other places 
where wire guards and frames are essential or desirable. This 
firm's old-established connection with the wire-working industry 


should place them in a favourable position for carrying out con- | 


tracts for the supply of those goods. 


Exports or ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Dec. 25th 
to Jan. 5th with the ports of destination :— 

Argentina— Rosario, £151. Australasia—Brisbane, £261; Fremantle, 
£2,634 (including £2,547 telegraph material); Hobart, £181 (telephone 
cable); Melbourne, £715 (including £454 telegraph material); Otago, 
£3500 ; Port Darwen, £1,205 (telegraph apparatus); Rockhampton, £7 ; 
Sydney, £1,140 (including £805 telegraph cable); Wellington, £75. 
Belgium— Antwerp, £36 (fuses! ; Ostend, £17. Ceylon—Colombo, £101. 
China—Shanghai, £237 (including £132 telephone stores) Egypt 
Alexandria, £17 (telephone stores). Germany—Hamburg, £500 (telegraph 
material. Gibraltar, £422. Holland Amsterdam, £113 ; Flushing, 
£29. Hong Kong, £40. India—Bombay, £65 ; Calcutta, £250 (telegraph 
material); Madras, £31. Japan—Hiogo, £27 (telegraph material); Yoko- 
hama, £885. Madeira, £1,177. Russia—Revel, £50. Sium—Bangkck, 
£416 (telegraph material. South Africa—Cape Town, £204; Durban, 
£397 ; East London, £440; Port Elizabeth, £2.360 (including £1,680 
telegraph material) Spain—-Bilbao, £20. Straits Scttlements—Singapore, 
£36. Sweden—Stockholm, £327 (telegraph material).  Urugu«y— Monte 
Video, £50. Zanzibar, £20. Total, £14,934. 

FoREIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
—Foreign-made goods have been re-exported as follows :— 

Barbados, £17 (telephone material). 

THE Past Year's Wonk.—Messrs. Johnson and Phillips report 
that all departments have been busy. The manufacture of supply- 
station plant and accessories has passed that of all previous years, 
including large power plant contracts for South Africa, alternators 
for Hong Kong and the Cape Town and Suburban Company, and 
for St. Helens, Tunbridge Wells and Aberystwith. Orders for 
transformers have been exceptionally heavy, and the firm claim 
that more transformers of their manufacture are on circuit in this 
country than that of any other firm. These machines are being 
made from $-kilowatt to 120 kilowatts. In the cable machinery 
department the important contract for the full equipment of 
the Japanese telegraph steamer ** Okinawa Maru" has been 
completed, and a somewhat smaller contract for the com- 

lete equipment of machinery, stores, &c., for the New Zea- 

nd Government telegraph steamer, ‘‘ Tutanekai,” has been 
carried out. The work of this department has also included the 
transformation of a merchant vessel into a cable laying and repair- 
ing steamer, with all the necessary cable tanks, accessories and 
stores. Complete plants of cable making and wire covering machi- 
nery have been supplied for the manufacture of vulcanised cable 
and wires, rubber covering plants, taping, serving, armouring and 
cotton covering machinery, and a complete plant for the manufac- 
ture of submarine cables. An important branch of the firm's 
business is in arc lamps, and the report states that an extremely 
busy year has been experienced, more particularly in the con- 


heavy and much in excess of previous years. Large orders 
have been received from, amongst others, the London and 
North-Western Railway Company, the Barry Railway Com- 
pany, the Corporations of Halifax, Manchester and  Liver- 
pool, the General Post Offices of London and Edinburgh, the 
Local Authorities of Shoreditch, Hammersmith, Chester, Aberyst- 
with, Durban, Natal, and Western Australia. The arc-light. 
carbon department has also done an exceedingly heavy business. 
The manufacture of vulcanised rubber cables for wiring and under- 
ground use has formed the feature of the cable manufacturing depart- 
ment, the work of which includes a quantity of single mains for towns 
at home and abroad. The extension of business in this department 
has necessitated the erection of new cable offices and shops, with a 
corresponding increase in the staff, and stores have been opened in 
London, Manchester and Glasgow for the prompt supply of the 
firm's manufactures. In the meter department, beyond the demand 
for the usual sizes of meters of the Perry type up to 200 
amperes, the report shows a large increase in the sale of the larger 
Sizes from 300 to 800 amperes capacity ; and Messrs. Johnson and 
Phillips announce that they will shortly introduce & new alter- 
nating-current supply meter, for which marked advantages over 
those at present in use are claimed. It will be seen from the above 
that Messrs. Johnson and Phillips are well satisfied with the large 
increase which the past year's work shows, and regard hopefully the 
outlook for 1897. 


THE Past YEAR's Wonx.—The Shillingford Works Company, who 
make Geipel's steam trap, report à considerable increase in the sales 
of this device, which is stated to be in use in upwards of 30 of the 
principal electricity supply works in this country, as well as by 
some of the more prominent engineering firms and marine engine 
builders. It is stated that it is being gradually introduced into the 
Navy, and has already been fitted to à number of vessels in the 
mercantile marine. А silver medal has been obtained for the 
steam trap at the Rouen Exhibition. 


A formidable list of installations of the electric light in 
country and town houses and for public buildings reaches us from 
Messrs. Drake and Gorham, who call attention to a feature of the 
year's work in the large number of smaller houses in which isolated 
plants (consisting of either steam, gas, oil, or water) have been put 
in. The firm have had as many as 66 contracts of this character pro- 
ceedingat one time, and havebeen working at high pressure through- 


out the year, necessitating the taking of additional premises at 66, 


Victoria-street, Westminster, where the London offices have been so 
long situated. With regard to the Jandus' arc lamp, of which this, 
firm are the sole agents, the report is that 2,250 of these lamps are 
in daily use in the United Kingdom, and that orders in hand 
amount to nearly an equal figure. Branches have been opened 
during the year at Glasgow and Chester. The numerous specialities 
which this firm supply, including the earthing device, have com- 
manded a satisfactory increased sale during the year. 


THE ‘‘ ENGINEERING MAGAZINE.“ — The January issue of this 
excellent magazine is a special issue, dealing with the present 
condition of the industrial world, more particularly as regards the 
engineering and mining industries, in the United ;States. The 
printing and illustrations of the number, which is aptly termed 
‘*Prosperity Number," are of the usual high order, and leave 
nothing to be desired. The articles included in the present issue 
are :—‘‘ Paramount Control of the Commerce of the World,” by 
Edward Atkinson ; ‘‘ Evidences of Health throughout the Industrial 
World,” by L. G. Powers; Public Credit as related to Engineering 
Enterprise, by G. Lindenthal; Progress and Promise in American 
Shipbuilding, by Lewis Nixon; The Prospective Resumption of 
Mining Activity," by David T. Day; The Wonderful Expansion 
in the Use of Electric Power," by Dr. Louis Bell ; ** The Stimulus 
of Competition in Architectural Construction," by Dankmar 
Adler ; ** Labour Saving Machinery the Secret of Cheap Produc- 
tion," by A. E. Oughterbridge; The Rise of Compressed Air,” 
by Curtis W. Shields; The Present and Future of American 
Railroads,” by Thos. Е. Woodlock, and The Hopeful Outlook in 
the Mechanical World," being a symposium of opinions from repre- 
sentatives and leading manufacturers. The issue also contains the 
usual Review of the World’s Enginecring Press. The present number, 
as well as all back numbers, may be obtained at the offices of the 
European Edition, 1, 2 and 3, Salisbury-court, Fleet-strect, 
London, E.C. 


CaTALOGUE.—Mr. A. W. Richardson, of Patricroft, sends us а 
handy little pamphlet descriptive of the I. R.“ arc lamp, a page 
in which is devoted to the smaller type of R.“ lamp. These 
lamps are made focussing and non-focussing, as well as in the 
inverted form for diffused lighting. 


CALENDARS.—The season's greetings are forwarded by the Com - 
mercial Cable Company in the form of a print of the new] 
completed block of buildings in Broadway, where the staffs of the 
combined Commercial Cable Company and Postal Telegraph Com- 
pany are in future to be housed. | 
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TELEPHONE DIRECTORY.—A list of corrections and additions to 
the ae Telephone Oompany’s Directory to Jan., 1897, is 
issued. | 

„CAssTER'S МАСАЛХЕ.”—ТһҺе January issue of this magazine 
contains the following articles :—*'*' Power Transmission from 
Niagara Falls, by Orrin E. Dunlap, ‘‘ Small Refrigerating 
Plants,” The Modern Sawmill, II.,“ Boiler Feed-Pump Effi- 
ciency,” Condensation without Water Supply.“ Copper Mining 
in the United States,” ‘‘ A Biographical Sketch of Prof. Victor 
Dwelshauvers-Dery," with portrait, and American Lake and 
Ocean Steamship Models." 


Dinner.—The third annual dinner of the operating staffs of some 
of the cable companies took place at the New Corn Exchange 
Tavern, Mark-lane, on Friday last, Mr. L. T. Obel of the Great 
Northern Company presiding, and Mr. E. T. Phillips of the Com- 
mercial Company being in the vice-chair. Over a hundred guests 
sat down. A smoking concert followed. 

Epison-Swan Company.—An entertainment is given to-day 
bras A to the employés of the Edison and Swan United Electric 

ight Company in the Queen's Hall, People's Palace, London, E. 


Beprorp.—At the last meeting of the Urban Sanitary Authority, 
the Electric Light Committee recommended that, as an equivalent 
for discount for cash, new lamps be supplied to consumers gratis, 
after the rate of one lamp for every 15s. paid for electric current. 
Customers can select either 8, 16, 25 or 32 c.p. lamps, but an equal 
number of old lamps must be returned, and all accounts paid by 
March 1 and Sept. 1 in each year. The arrangement, which has 
been sanctioned by the Council, came into force on the 1st inst. 
The Committee also recommended that the application of Mr. J. G. 
W. Aldridge for sanction to run electric cars in the borough be not 
entertained, and that notice be given to the local gas company to 
remove the gas standards from the additional streets which were 
lighted electrically for the first time on the 1st inst. The number 
of gas lamps displaced is 118. After discussion these proposals 
were agreed to. The whole of the streets in the business part of 
the town are now illuminated by means of incandescent electric 
lamps.—The local gas company has reduced the price of gas 2d. 
per 1,000 ft. from the Ist inst. 

BzrrasT.— The Electricity Committee report a profit of £381 on 
last year’s working, after providing for the payment of interest. 
The generating expenses amounted to £2,500. The capital expen- 
diture to date amounted to £35,000. 

BLLIINGSdATE Market (Lonpon).—-Serious complaint is made of 
the inefficient lighting of the extensive fish market at Billingsgate, 
several accidents having already occurred in consequence of this 
inefficiency. An agitation is on foot to extend the electric lighting. 

Bray.—At the last meeting of the Town Commissioners the 
Chairman (Sir Henry Cochrane, D.L.), in reviewing the past year's 
work, said they had acquired the local electric light works on excep- 
tionally favourable terms from the liquidator of J. E. H. Gordon 
and Co. ; but, of course, they would have to expend further capital 
in order to put the undertaking on a thoroughly sound financial 
basis. Plans of the new station had been prepared ; but it would 
be some months before they would be in a position to meet all the 
demands for current. They had recently received the sanction of 
the Board of Trade to levy up to 70 per cent. of the tolls prescribed 
in their Harbour Act, and this sanction had been granted without 
any condition. 

BristoL.—At the meeting of the Town Council on Friday, Mr. 
G. Pearson, Chairman of the Electric Lighting Committee, moved 
that a Committee be appointed to consider the desirability of 
acquiring the undertaking of the Bristol Tramways Company. In 
a lengthy speech Mr. Pesrson defended the position taken up by 
the Council in regard to the proposals of the Tramways Company 
for the extension of their system and the introduction of electric 
traction. Various speakers adversely criticised the action of the 
Committee, and, in reply Mr. Pearson said that he had no desire 
to purchase the tramways now—they could purchase them cheaper 
hereafter ; but if it became a question whether the trams were to 
become a greater monopoly than they were now, and exploit the city 
to a greater extent than they did at present, the question would be 
whether it would not be worth while to make a sacrifice now rather 
than to wait for 16 years, which was the period when they could pur- 
chase the Company's lines, except the electrical portion. They had 
been ready at all times to discuss any points of difference between 
themselves and the Tramways Company, and he contended that the 
Company were responsible for the present position by refusing to 
discuss the question of the supply of electric energy and the 
possible alteration of the system of electrical traction at the end of 
five years. As to the latter contention, the Company which was 
at the back of the Bristol Tramways Company (the British Thomson- 
Houston Company) had already accepted a similar condition in 
regard to the Coventry scheme. He further contended that the 
‘Tramways Company should have submitted particulars of their 
scheme, not in October, when they could not be fully discussed, 


but in the previous January. Eventually Mr. Pearson's motion 
was adopted by 28 votes to 20. ——-A letter from Mr. Geo. White, 
Managing Director of the Bristol Carriage and Tramways Company, 
which appears in the Bristol Mercury of the 4th inst., contradicts 
Mr. Pearson's statement that the Thomson- Houston Company had 
accepted the five years'condition at Coventry, as that Company 
had nothing to do with the electrical equipment of the Coventry 
line. 

BROMPTON AND PICCADILLY RArLwav.—A Bill has been lodged by 
the Brompton and Piccadilly-circus Railway Company for powers to 
construct an underground electric railway from Piccadilly-circus to 
Exhibition-road, Kensington. The capital proposed to be raised is 
£600,000, but power is also sought to borrow a further sum of 
£200,000. The promoters are Sir J. C. Dimsdale, Messrs. Charles 
Mott, Percy Mortimer, P. G. Neele and A. Sillem. The line is to 
be constructed within five years. 


Buenos AvRES.— The Buenos Ayres and Belgrano Tram Com- 
pany have applied to the Municipality for sanction to carry out 
certain experiments with a view to introducing electric traction on 
the existing horse lines. 

CarcurTA. —The question of the introduction of electric traction 
on the local tramways has been under the consideration of the 
General Committee ot the Corporation, who now report in favour 
of the principle of electric traction, and also recommend that the 
Corporation waive its right to purchase the tramways under 
Clause 30 of the 1880 Act for such period as shall bring the option 
to the date of the expiry of the 21 years' term of the electric 
licence ; that the concession of 15,000 rupees a year from the track 
rents be made on the same terms aud conditions as at present : and 
that sanction be given to the proposed inorease of the capital 
of the Calcutta Tramways Company for the electric equipment of 
their lines. 

CANTERBURY.—At their meeting on Wednesday the Town 
Council decided to apply to the Local Government Board for 
sanction to borrow £23,000 for the purpose of establishing an 
electricity supply station. 


CARDIrF.— At the last meeting of the Parliamentary and Tram- 
ways Committee a letter was received from the solicitors of the 
Cardiff Tramways Company, urging the Corporation to give their 
sanction to the Company's application for a Provisional Order for 
extending their tramways and doubling certain portions of the 
existing lines. The Committee, however, resolved to abide by its 
former decision not to give the consent asked for. 

Cryton.—The electric light is making considerable headway in 

Ceylon. At present the General Post Office, the Bristol Hotel 
and a number of business establishments, as well as private resi- 
dences in Colombo, are lighted electrically. Electric current is 
supplied from Messrs. Boustead Brothers’ electricity supply station 
at Galle Buck, which is at present supplying an equivalent of about 
24,000 8 c.p. lamps. Messrs. Boustead Brothers have a number of 
contracts in hand for up-country installations. The Kandy Muni- 
cipality propose to introduce the electric light into that town. 
. CHELTENHAM.—At the last meeting of the Lighting Committee 
the Borough Electrical Engineer (Mr. Hamilton Kilgour) reported 
that he had received a communication from the local Omnibus 
Company relative to the charging of cells for their proposes electric 
omnibuses, and that he had replied to the effect that he would be 
prepared to discuss the matter with them, and advise them as to 
the best way of converting the energy supplied from the mains to a 
form convenient for their use. He was preparing a complete 
scheme for adequately dealing with any future demands of this 
kind, particulars of which he would submit to the Committee at an 
early date. 

Cuina.—The New York correspondent of the Daily Chronide 
states that a syndicate of American capitalists, at the head of whom 
is Senator Calvin S. Brice, of Ohio, are seeking to carry through 
a scheme for securing a monopoly of telephone, telegraph, and rail- 
road construction in China“ 

Coventry.—A Bill has been lodged for the incorporation of the 
Coventry Electric Tramways Company. Powers are sought to 
acquire the undertaking of the Coventry Electric Tramways (Ltd.). 
ind to construct and equip about 64 miles of new track. The 
capital of the Company is fixed at £100,000, with borrowing powers 
to the amount of £25,000. The first Directors, who are also the 
promoters of the Bill, are to be Capt. F. Pavy, Messrs. T. Mates- 
dorf, E. A. Hopkins and E. B. d'Erlanger. 

Derpy.—At Wednesday's meeting of the Town Council, the 
Electric Lighting Committee reported that ‘‘if the electricity 
undertaking were in the hands of à Company, the profits for the 
year ended March 31 last would allow of a distribution of about 5 
per cent. on the capital," and this the Committee looked upon as 
very satisfactory. At present there are 16,000 lamps connected to 
the mains, and to meet anticipated demands for current, the Com- 
mittee stated that it would be necessary to put down additional 
plant and machinery at the station. The Borough Electrical Engi- 
neer (Mr. J. E. Stewart) had prepared plans and particulars of the 
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pro extensions, which it was estimated would entail an outlay 
of £20,000, viz., machinery £10,250, mains £8,650, building £450, 
accumulators £650. A lengthy discussion followed, in the course 
of which Mr. Hart referred to the connection of the Council with 
the consulting engineers, Messrs. Bramwell and Harris. He pointed 
out that by a resolution passed in August last it was decided that 
before any further sum could be granted for electric light extension 
purposes a full statement of the arrangements, together with particu- 
lars of the commission paid to the consulting engineers, should be 
submitted tothe Council. In reply Mr. Butterworth said that there 
was no arrangement with Messrs. Bramwell and Harris, and that the 
Council were not employing them in any way, and the extensions 
now suggested did not form part of the scheme originally submitted 
by that firm. Ultimately it was decided to refer the matter 
back to the Committee, and. to instruct the Town Clerk to ascer- 
tain the actual position of the Corporation in the matter.—— 
Leave was given to Mr. Butterworth to make a statement with 
regard to the arc lighting of the borough. He admitted that the 
lamps were not quite satisfactory, but pointed out that some new 
lamps had been put up on trial. The number of times the lamps 
had gone out had, however, been greatly exaggerated. Mischievous 
persons had more than once broken into street boxes and done 
damage which caused temporary failures. On the suggestion of 
Alderman Sir A. S. Haslam, it was decided to offer a reward for 
the capture of future delinquents. 

DunpDEE.—On the recommendation of the Borough Electrical 
Engineer (Mr. W. H. Tittensor) the Gas Committee have decided 
not to entertain the proposal of the Electric Light Extension 
Syndicate to introduce penny-in-the-slot meters in the district. 
The Committee have received an application from the North 
British Railway Company for a supply of electric current for light- 
ing the Tay Bridge station and offices electrically. The matter has 
been referred to a Sub-Committee for consideration and report. 
At the last meeting of the Committee a plan was submitted, show- 
ing the position of the arc lamps proposed to be erected in certain 
streets in the centre of the city. The scheme provides for the 
erection of 60 lamps, which will replace 248 gas lamps. The matter 
was, however, postponed until the next meeting of the Committee. 


ELRCrRIC Traction IN MancHesteR.—The District Councils of 
Sale and Altrincham have decided to oppose the application of the 
Manchester Carriage and Tramways Company for a Provisional 
Order for the construction of tramways in these districts, as the 
Company seek powers for the employment of either the overhead 
system of electric traction or steam, and the Council objects to 
both systems. 

Great NORTHERN AND Отту RALLwWAV.—In a Bill just lodged 
the Great Northern and City Railway Company seek an extension 
of two years within which to acquire all the land necessary for the 
construction of the line. The Company also propose to increase 
the capital authorised by the 1892 Act by £60,000, and to issue 
this amount with their original capital in the form of £900,000 A 
Preferred and £900,000 B Deferred Four per Cent. shares. ‘The 
borrowing powers will also be increased from £500,000 to £520,000. 


Grantown, N. B. A public meeting was held at Grantown on 
Thursday last to consider the schemes for the electric lighting of 
the town, which had been submitted by Messrs. Middleton and 
Co., of Aberdeen, and Messrs. Stewart and Co., of Glasgow. Both 
schemes provided for the utilisation of water power. Messrs. 
Middleton and Co. proposed to erect the turbine house about 900 

yards above the Spey bridge ; and the total capital expenditure 
entailed, including the cost of laying underground mains, was put 
at £4,815. In the other case the turbine house would be erected 
about 600 yards above the Spey Bridge ; and the capital expendi- 
tare, including underground mains, was put at £5,600. If, how- 
ever, sanction were granted for the erection of overhead wires 
the capital expenditure would be only £4,500. After discussion, a 
strong committee of local ratepayers was formed for the purpose of 
further considering the ae osals and for promoting a company for 
carrying out the selec eme. 


HackNEY (LON DON).— With regard to the differences which have 
arisen between the Hackney Vestry (which has not yet put in 
force its electric Lighting Order ") and Mr. F. H. Medhurst, who 
was appointed about 18 months ago to prepare a report on the 
electric lighting and refuse destructor questions (which report was 
formally approved on рг resentation), Mr. Medhurst has recently, in 
а communication to the Electric Lighting Committee, expressed 
himself as being certain of the ultimate success of the scheme pre- 
pared by him, and has intimated his willingness to forego his claim 
for payment until the whole of the necessary buildings have been 
erected and the success of the scheme assured. He further inti- 
mates that he considers ho has been definitely appointed consulting 
engineer to the Vestry, and, whether his scheme is adopted or not, 
he shall claim his ordinary commission (5 per cent. on the first 
£20,000, and 4 per cent. on the remainder). This letter has been 
considered by a Special Committee, who report against Mr. Med- 

hurat’s contention as to his appointment, 
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Mr. G. W. Baldock, a member of the Hackney Vestry, will 
submit at the next meeting a resolution calling upon the Vestry to 
substitute carts and vans driven by electric or other automatic 
motors, in the place of horse-drawn vehicles, for the use of the 
Sanitary and General Purposes Committees’ departments ; and also 
advising the adapting for automatic propulsion of the existing 
water-carts and other vehicles at present the property of the Vestry. 


JAPANESE TRADE МАЕК Law.—The British Minister at Tokyo 
reports that it has been agreed that British subjects will now be 
able to protect their trade marks and patents in Japan under 
Article 17 of the treaty between Germany and Japan, the terms of 
which are now extended to Britishers. 

J OHANNESBURG.— Messrs. Siemens and Halske have generously 
offered to provide the local hospital with a complete electric light- 
ing installation free of charge. It is stated that the installation 
will cost about £2,000. 

KIRBY-IN-ASHFIELD. —The District Council have instructed Mr. 
W. J. Furse, of Nottingham, to prepare a report on the electric 
lighting question, at a fee of 10gs. 

LEOAL.— Mr. Thomas J. Howell, electrical engineer, of Ken- 
nington, London, recovered £50 damages for alleged permanent 
injuries received through the falling of a ceiling on the defendant's 
premises. Mr. Howell, who is blind, was stated to have been ren- 
dered permanenily deaf by the accident. 


LIxcoLN.— The Borough Electrical Engineer (Mr. C. S. Vesey 
Brown) has submitted a plan showing the site of the proposed 
electricity supply station to the Electric Lighting Committee, who 
have instructed Mr. Vesey Brown to prepare detailed plans and 
specifications, in order that tenders may be invited. 


LivERPOOL.—On the motion for the approval of the minutes of 
the Electric Lighting Committee at Tuesday’s meeting of the City 
Council, Mr. Grant moved that portions of the Committee’s 
report should be referred back. He alleged that the charges for 
testing meters, service connections, &c., were excessive, and he 
strongly protested aaginst the Corporation entering into com- 
petition with local wiring contractors. Mr. Watts, who seconded 
the amendment, remarked that it was desirable that the charges 
should be reduced to the smallest possible point. A memorial 
from 14 local electrical engineering firms was read in regard to 
the competition of the Council for wiring; and Mr. Petrie, in 
reply, contended that the charges imposed no hardship upon 
their consumers, who at present numbered about 1,200. They 
could not dispense with such charges, unless subsidised by the 
rates. The Committee had tried to conduct the department on a 
commercial basis, and he was glad to say that their progress during 
the past six months had been satisfactory. The receipts for 1896 
amounted to £15,554, against £13,266 in 1895. Ultimately the 
amendment was withdrawn, fand tho. proceedings confirmed. 


Mzxico. —It is etated that the Mexican Gas and Electric Light 
Company have renounced their preference to the Mexico city con- 
tract, owing to their inability to comply with the requirements of 
the specification. Messrs. Siemens and Halske have accepted the 
contract for a period of eight years. 

NuNEATON.—The recently formed Electric Light Company have 
applied to the Urban District Council for leave to carry their wires 
overhead, The Council, who are favourable to the introduction of 
the electric light, will offer no objection to the Company’s proposal. 


OIL aS AN ILLUMINANT.—Reference was made in our issue of 
December 18th last to an action brought by a farmer named John 
Fleming, of Roan, Newcastleton, N.B., and others to interdict the 
Liddersdale District Committee of the County Council of Rox- 
burgh, and the Lighting Committee of the special district of the 
parish of Castleton, from using oil lamps in the lighting of 
Newcastleton village. In that action the case went against 
the Local Authority ; but on the appeal heard in the Court of 
Session, at Edinburgh, on Wednesday, Judgment was given in 
favour of the Local Authority, the Court deciding that in the 
clause in the Act of Parliament there was nothing prohibiting a 
Local Authority from lighting a street with oil if it was thought 
expedient to use that illuminant. While the clause only made 
mention specifically of gas and electricity, the Court were of 
opinion that oil, when used in an improvised form, came under 
the category of ^ any other kind." 

PENAnTH.—The Penarth Electric Tramways Syndicate have 
submitted the report of the Cardiff Borough Engineer in opposition 
to the proposed Penarth-Cardiff Electric Tramway, and also Mr. 
Ll. B. Atkinson's reply thereto, to Messrs. Kiacaid, Waller and 
Manville, who report generally in favour of Mr. Atkinson's posi- 
tion, and that all the objections to the scheme can be satisfactorily 
overcome.——A supplementary report on this question has been 
submitted to the Joint Parliamentary and Tramwaya Committee 
of the Cardiff Corporation by the Borough Engineer; and after 
considering the whole question at its meeting on Monday the 
Committee reaffirmed its previous decision to oppose the application 
for a Provisional Order. 
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SaLrorp.—At Tuesday's sitting of the Town Council Mr. Jack- | 28,249. J. Н. Kerripcg, London. Improvements in or relating to 


son raised a question as to the price to be charged for a supply of 
electric current to the Lancashire and Yorkshire Railway Company ; 
and in reply it was stated that the Electric Light Sub-committee had 
decided to reduce the price of electric current from 6d. to 4d. per 
unit for lighting purposes, and from 3d. to 2d. per unit for motive 
power purposes. 


SourH SHIEIDS.— On Saturday last Major-Gen. Crozier, R. E., 
held a Local Government Board inquiry into the application of the 
Town Council te borrow £7,500 for electric light extension purposes, 
The application was supported by the Town Clerk (Mr. J. Moore 
Hayton), Alderman Rennoldson (Chairman of the Electric Lighting 
Committee), and Mr. J. A. Jeckell (Borough Electrical Engineer). 
The Town Clerk stated that although electricity works were only 
opered in September last, they had proved so successful that the 
limit of the capacity of the present generating plant had been 
reached. The Corporation, therefore, had no option but to at 
once proceed with the proposed extensions, as they were compelled 
to supply current to all persons who applied for electric current 
within the compulsory area. The Corporation had already ex- 
pended £28,500, and the present loan would be utilised for making 
additions to the plant and for extending the mains. After technical 
details had been given by Mr. Jeckell the inquiry closed. 

STOCKTON.—A prolonged debate arose on the electric tramway 
question at the last meeting of the Town Council. The Special 
Tramway Committee recommended that, on certain conditions, 
sanction be given to the application of the Imperial Tramways 
Company for a Provisional Order for extending the tramways in 
the district, and for power to equip the entire system electrically. 
The Council have, however, decided to appoint a Committee to 
confer with deputations from the Stockton Rural and Thornaby 
District Councils with a view to lodging a joint objection to the 
Tramway Company's application. The first meeting of the joint 
Committees took place on Tuesday, when it was decided to engage 
the services of an electrical engineer for the purpose of preparing a 
report on the question. 

TAMPERING WITH FIRE ALARMS.—At Clerkenwell], last week, 
а young man named Hall was fined £5, or a month's imprisonment, 
for breaking the glass of a street fire alarm in the north of London. 
It was stated that no less than 39 false alarms had been received 
from this and two other posts in the vicinity. 


PATENT RECORD. 


— d 


A record of Applications for Patents and Patent Specifications Published 
is compiled. for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. | 

APPLICATIONS FOR PATENTS. 

М№МотЕ.—7Ле Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is suffized. 

December 7, 1896. 
London, An improved electric battery. 
London. Improvements in or relating to elec- 


27,812. К. SAARBURGER. 


27,377. G. HOOKHAM. 
` tricity meters. 


27,905. P. ScHAnr. London. Improvements in electrical glow lamps. 
| December 8, 1896. 
27,992. M. Согллслх. Rathmines. Improvements in and with reference 


to electrical cable couplings, by means of an insulating aud lock- 
ing apparatus. 


28,017. T. G. HoWDEN. London. Improvements in and relating to elec- 
tric lamps for cycles and the like. 

28,045. E. M. GRANT. London. An improvement in secondary voltaic 
batteries. 

28,061. R. Ногзтех. Liverpool. An improved electric current or pressure 
regulating device. 

28,062. R. HorsrEN. Liverpool. An improved device for regulating the 
distance apart of freshly inaerted carbons in arc lamps. 

28,070. F. Hawkins. London. Improvements in electric cables particu- 


larly suitable for telephone circuits. 
J. А. SINCLAIR. London. Improved means for lighting by 
electricity and incandescence. 
December 9, 1896. 
SIEMENS Bros. AND Co. (LIMITED), and J. NABEL. 
provements in ammeters. 
E. J. SANDER and A. CLiroRD. London. 
caps of incandescent electric lamps. 
A. FISCHER and A. HELD. London. Improvements relating to 
dynamo-electrie machines, with motors for driving the same.* 
December 10, 1896. 
F. MAcRINLE TY, H. BnuEgckNELL and E. M. Munro. Bristol. A 


method of and means for decompoaing stable salts and generating 
electricity. 


28,101. 


28,158. London. Im- 


28,198. Improvements in the 


28,196. 


28,223, 


23,111. JOEL and Fanta. 


terminals and other similar parts of electric conductors or 
apparatus. 


28,267. E. Н. P. HuurHREYs. London. Improvements in apparatus for 
measuring electricity. 
28,288. T. R. CANNING. London. Improvements in anodes for the elec- 


tro deposition of nickel. 
December 11, 1896. 

28,514. R. KENNEDY. Bradford. Improvements in electrical storage bat- 
teries and cells. 

28,515. R. Kennepy. Bradford. Improvements in controlling gear fo 
variable speeds for mechanically and electrically-propelled vehicles. 

28,547. W. P. THEERMANN. Manchester. Improvements in ceiling roses 
for electrical purposes. 

28,555. W. H. Lane. Staines. “Improvements in connecting flexible 
wirea to terminals ior sundry electrical purposes. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 
8d. each. 
1895. 


22,150. Watton. Electric indicators for bells, telephones, alarms, and 


the like. 
Electric incandescent lamps. 


23,137. LANGHANS. Manufacture or production electrolytically of coatings 
composed of oxides of the earth metals. 


25,462. CorswonTH. Striking aud regulating mechanism of arc lamps. 


——  — 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— > 


MUTUAL ELECTRIC TRUST (LIMITED).— This Company was registered 
on Jan. 4, with a capital of £10,000, in £1 shares, to acquire, develop, work, 
and deal with certain letters patent, patent rights, &c., relating to the distri- 
bution, measurement and utilisation of electric energy, and to carry on the 
business of an electricity supply company, electricians, electrical, mecha- 
nical aud general eugineers, suppliers of electricity, and manufacturers of 
and dealers in electrical and scientific apparatus. The first subscribers, 
with one share each, are: F. V. Hobbs, L. Kenward, P. G. Fitch, W. 
Cowdery, engineer, A. L. Harrison, Н. C. Hughes, and Н. Cluer. Regis- 
tered office : 111, Gloucester-road, Brighton. 

NUNEATON ELECTRIC COMPANY (LIMITED).—' This Company was 
registered on Dec. 50, with a capital of £10,000, in £1 shares, to form 
centres in Nuneaton, or elsewhere, at which electric power may be gene- 
rated, accumulated, or conveyed, to enter into contracts for the supply of 
electric light or force, and to manufacture, sell and deal in lightning cou- 
ductors, electrical generators or accumulators, lamps, fittings, engines, 
turbines, &c. The subscribers are: R. Stanley, J. P. (20 shares), W. Taylor 
Bates (20 shares), W. J. Yoxall (20 shares), G. Beck, engineer (25 shares), 
W. J. Proctor, electrical engineer (10 shares), T. Norton (25 shares“, and 
G. Wilson (25 shares) The first Directora are: Reginald Stanley, J.P., 
E. Brown, J. F. Johnson, T. P. Garratt, W. T. Bates, and G. Wilson. 

PRACTICAL PRIMARY ELECTRIC BATTERY SYNDICATE (LIMITED).— 
This Company was registered on Jan. 2, with a capital of £8,000, in £10 
shares, to enter into agreements with Mr. Samuel W. Maquay and Mesers. 
Fred. A. Donnison, Berlyn, Evans and Co., and to carry оп the business of 
electricians, electrical and mechanical engineers, and manufacturers of and 
dealers in primary and secondary electric batteries, electric and other 
lamps, electric motors, aud any machinery, implements, utensils, appliances 
and apparatus connected with the same. The first subscribers, with one 
share each, are: — E. Wendover ; P. E. Vanderpump ; Samuel W. Maquay, 
electrical engineer ; Fred. A. Donnison, electrical engiaeer; Frederick 
Berlyn, electrical engineer; B. G. Matthews, electrical engineer, and F. 
W. Fowler. The first Directors are :—Sanmuel Maquay (after allotment), 
E. Wendover (Chairman), and Fred. A. Donnison (Manager). 

JOSEPH RHODES AND SONS (LIMITED).— This Company was registered 
on Dec. 51, with а capital of £50,000, in £10 shares, to carry on the busi- 
ness of electro-platers, electrical and general engineers, machinists, boiler 
makera, &c. 


ELECTRICAL DEVELOPMENT AND FINANCE CORPORATION (LIMITED). 
The annual return to Dec. 11th has been filed. The capital is £500,000 in 
£1 shares, of which 10,227 have been taken up. 

ELECTRICAL MANUFACTURERS' (LIMITED).— The statutory return to 
Oct. 29th has been filed. 5,725 shares have been taken up out of a 
capital of £5,000 in £1 shares, and 2,500 have been issued as fully paid. 
The full amount has been called on the remaining 1,225, and £750 has 
been received, leaviug £475 in arrears, 

ELECTRICAL OIL REFINING COMPANY (LIMITED).—'The annual return 
to Dec. 24th has been filed. 2,000 shares have been taken up out of a 
capital of £5,000 in £1 shares, and 1,495 have been issued as fully paid. 
The full amount has been called and paid on the othera. 

ELECTRICITY USERS’ ASSOCIATION (LIMITED).—The annual return 
for 1895 has only just been filed, "The nominal capital is £2,000, in £1 
shares. 127 have been taken up, and the full amount called. £89. 10s. 
has been paid, and £37. 10s. is in arrears. 

MORLEY FLETCHBR WAVE POWER SYSTEM (LIMITED). —The statutory 
return to July 3lst has just been filed. The capital is £20,000, in £10 
shares, and 422 have been taken up. 213 of these have been issued a 
fully paid, and £5 per share has been called on the remainder. : 
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CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver 
29}id. per oz. (Jan. 7th). Consols (2% per cent.) 111§—111? for money, 
1113—112 for account; 24 per cent. 1051—105$ (Jan. 7th) Stock 
Exchange Settling Days: Consols, Feb. 3rd; Stocks and Shares Con- 
tinuation Days, Jan. 12th and 27th; Ticket Days, Jan. 15th and 28th; 
Pay ae Jan. 14th and 29th ; Mining Share Carry-over Days, Jan. lith 
and 26th. 

ANACONDA COPPER MINING COMPANY (LIMITED).— The first annual 
report of the trustees of this Company for the year ended June 30 last, 
states that during the year 107,036,6971b. of fine copper were shipped from 
Anaconda in the form of electrolytic bars, anodes, or converter bars. The 
sales amounted to 85,476,79510. of fine copper, 4, 498, 5600z. of fine silver, 
and 14,384o0z. fine gold. The total expenditure at the mines was $5,071,678, 
and at the reduction works at Anaconda, exclusive of the cost of doubling 
the electrolytic refinery, $5,616,517, including about $519,000 for improve- 
ments in concentrating, furnace and converter plants. A sum of 
$1,235,000 was expended on new machinery, improvements, &c.; and 
therefore the trustees deem it unnecessary to make any specific pro- 
vision for depreciation. The gross profit for the year amounted to 
$4,258,514°70, and the net profit to about $4,000,000. A fnew and more 
favourable contract, which comes into operatlon early in 1897, has been 
entered into with the Baltimore Copper Smelting and Rolling Company 
for refining one half of the Company’s product. The electrolytic refinery 
at Anaconda has now the capacity of treating the other half. 

AUGUSTA RAILWAY AND ELECTRIC COMPANY.—Coupons due lst 
inst. on this Company’s bonds will be paid by the North-American Trust 
Company, 95, Gresham-street, E. CQ. 

CALLS DUE.—A call of £2 per share, payable on Feb. 1, has been made 
on the shareholders of the Central London Railway Company. 

CENTRAL LONDON RAILWAY COMPANY.-— Warrants for the half-year's 
interest to Dec. 31 have been posted, and are payable at Mesers. Glyn, 
Mills, and Co.’s Bank, 67, Lombard-street, E.C. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).— The 
traffic returns of this Company for the week ended Jan. 3 were £1,077, 
against £1,017 in the corresponding week of 1896, an increase of £60. 

CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITBD). — 
Warrants for payment of interest on the £400,000 Debenture stock of 
this Company for the half-year ended Dec. 51st have been posted. 

DIRECT SPANISH TELEGRAPH COMPANY (LIMITED).— The estimated 
amount of this Company's traffic receipts for the month of December 
is £3,069. 

DUDLEY, SEDGLEY AND WOLVERHAMPTON TRAMWAY COMPANY 
(LIMITED).—A special meeting of this Company will be held this (Friday) 
afternoon, for the purpose of considering the offer for the purchase of the 
Company's undertaking by the British Electric Traction Company, who 
propose to equip the line electrically. The line is about six miles in length, 
and was operated by horse. power in the first instance; but as there 
appeared to be no prospect of success, the lines were relaid and steam 
power was adopted. The Ordinary share capital of the present Company 
is £30,000, but no dividends have been paid, and a loss of between £300 
and £400 was made on last year's working. 

EDISON AND 8WAN UNITED ELECTRIC LIGHT COMPANY (LIMITED).— 
A prospectus has been issued this week to the share and debenture-stock 
holders in this country, in connection with the redemption of the existing 
£100,000 Four and a-Half per Cent. Debenture Stock at £10 premium, and 
the issue of £200,000 New Four per Cent. Debenture Stock, redeemable 
at six months by the Company, at £10 premium. The new stock is 
offered to the holders of existing stock, and to the shareholders of the 
Edison and Swan United Company, as well as to the shareholders of the 
amalgamated Manchester Edison and Swan Company. The stock is issued 
atpar. Application must be made either to subscribe to the new stock or 
convert the old not later than the 15th inst. Interest is payable half-yearly, 
in July and January. The profits of the Edison and Swan United Company 
during the last two complete yeara ended June 30 were £25,876 (1895) and 
£27,526 (1896), and the amount required to pay interest on the £200,000 
Debenture Stock now offered is £8,000. Subscribers are required to pay 
20 per cent. on application, 20 iper cent. on allotment, 50 per cent. on 
March 1, and the remaining 30 per cent. on June 1. The stock now 
offered furms part of au amount limited to £350,000. 

ELECTRIC CONSTRUCTION COMPANY (LIMITED).—'The transfer books 
of the First Mortgage Debentures of this Company will be closed from the 
8th to the 14th inst. iuclusive. | 

GENERAL ELECTRICITY COMPANY OP PRANKFORT.— It із stated that 
this Company will shortly issue Four per Cent.'Obligations for 5,000,000mk:. 


GLOBE TELEGRAPH AND TRUST COMPANY (LIMITED).—The Directors 
of this Company announce an interim dividend of 1s. 6d. per share upon 
the Ordinary shares. 

GREAT NORTHERN AND CITY RAILWAY COMPANY. — A special general 
meeting of this Company will be held at the offices, 12, New-court, 
Lincoln’s Inn, W. C., on the 21st inst., at 4 p.m., for the purpose of con- 
sidering the Parliamentary Bill which is being promoted by the Company. 


GREAT NORTHERN TELEGRAPH COMPANY.—The traffic receipts of thia 
Company for December, 1896, were £24,200, and the total receipts for the 
whole of 1896 were £285,800 against £285,800 and £312,400 in 1894 and 
1895 respectively. i 

HOBART ELECTRIC TRAMWAY COMPANY (LIMITED). - Cou pon No. 10 
in respect of the Debenture interest due 18th inst. of this Company will 
be paid at the Commercial Bank of Scotland, 62, Lombard-street, E.C. 


JAPAN.—A Company, entitled the Nikko Electric Power Joint-Stock 
Company, has been formed, with a capital of 1,000,000 yen (£205,000), for 
the purpose of carrying on business as an electric light and power Com- 
pany. The Company propose to employ the waters of the mountainous 
district round, Nikko as the source of their power. 

LIVERPOOL OVERHEAD RAILWAY COMPANY (LIMITED).—The traffic 
receipts of this railway for the week ended õrd inst. amounted to £1,374. 
The amount for the corresponding week last year was £1,150. Increase, £224 * 


LONDON, WALTHAMSTOW AND EPPING FOREST RAILWAY COMPANY 
A meeting of this Company will be held at 12, New-court, Lincoln's Inn, 
W.C., at 3 p.m., for considering the Bill for the abandonment of the 
undertaking which is to be introduced in the next Session of Parliament. 


OXFORD ELECTRIC COMPANY (LIMITED).— The Directors of this Com- 
pany propose to pay a dividend of 54 per cent. for the past year. The 
number of customers has increased from 154 to 255. 

SOUTH STAFFORDSHIRE TRAMWAYS COMPANY (LIMITED).— The 
ordinary general meeting of this Company was held at the Cannon-street 
Hotel on Thursday last. The Chairman (Mr. W. S. L. Schuster) moved 
the adoption of the report, and stated tbat the receipts for the past year 
amounted to £29,667. 10s. 6d., a deerease of £572. 17s. 2d., but there was 
also a decrease in expenditure of £373. 1s. dd. After the report and 
accounts had been adopted the Chairman referred in an informal manner 
to the unsatisfactory financial condition of the Company, and to a scheme 
for its reconstruction. He said that if they could issue £140,000 Four 
and a Half per Cent. debentures. and if they could alter the £86,000 Six 
per Cent. Preference shares into Five per Cent. shares, only £10,600 would 
be required to pay the dividends on the Preference shares and the interest 
on the Debenture stock. The steam section of their lines at the present 
moment showed a net profit of £4,000 ; and the electric section, which 
included the profit now made by the Electric Construction Company, if the 
took over the works, &c., now occupied by them, showed a profit of 24,500. 
If they were to change the motive power on the preseut steam section 
to electricity, they would then show an extra profit of £3,000 ; and the total 
profit would be £12,000. The £140,000 of new capital would go, not 
only towards reconstructing and relaying the line, and equipping the 
tramway electrically, or with whatever other motive power they might 
adopt, but would also go towards repaying those debenture-holders who 
would not accept the new debentures in the place of the old. The share- 
holders present voted unanimously in favour of the scheme. 


SUBMARINE CABLE TRUST.—Notice is given that on and after Jan. 15 
the sum of 12s. 6d., balance of the coupon due Oct. 15 last, will be paid by 
Messrs. Glyn, Mills and Co., 67, Lombard-street. Coupons must be lett 
four days for examination. 

TOWN PROPERTIES OF WESTERN AUSTRALIA (LIMITED).—At the 
recent general meeting of this Coinpany, the Chairman (Mr. S. Green) 
referred to the necessity for providing rapid communication between the 
Company's property and the town of Perth, and for that purpose the con- 
struction of an electric tramway was desirable. After consultation with 
Sir Douglas Fox they had sent out a competent engineer to prepare plans 
for the work, in order that they might be first in the field; but up to the 
present moment the necessary concessions had not been granted. The 
constructi on of the electric tramway would contribute greatly to the early 
development of their property. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—Thi® 
Company's traffic receipts for the week ended Jan. 1, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,168. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the balf- 
month ended Dec. 31 is £2,607, against £2,652 in the corresponding 
period of 1895. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


Present| AMOUNT | Last PREVIOUS Price ; RATH PER FusINESS DONE 
AMOUNT | or | Divi- NAME. WEEk'3 PRICE Wednesday. CENT. DIVIDEND DUE. DURING WEEK 
^| SHARE. | DEND. | DECEMBER 29. | January 6. | YIELDED. ENDING JAN. 2 
. | ELECTRIC RAILWAYS ano TRAMWAYS. Highest | Lowest 
9,104 £10 3/1 Central London Ordinary .....—.............. xd 0} 10} 93 10{ 218 6 | June and December Ке .. 
297,619 D 1/0 Do. - (i) eerie ee xd, зі 4; 33 4 3 o 0 s " vs .. 
£63,000 Stock 11% | City and bouto London Railway Con. Огду. ..... | 51 56 54 56 2 61: | January and Jmy . 55 "E 
8.11 25 E . 6% Perpetu erence m = m oo ao =m =o +- 15} uł 153 16 8 3 8 » T d T 
£128,171 Stock 47 Do. 4% Perpetual Debenturs — | 136 188 186 158 $18 0 | May and November m 
od. 00 0 1/23 Waterloo and City Ordinary ..................xd 7$ 8 74 8 2 1 6 | June and December oe 
7. 00 lu 21 | Liverpool Overhead Kailway Ordinary... | 14 16} 14 Veg | 28 О | February & August — 
* 0,000 10 o4 | Do. PX Preference ccm. | 17 174 17 174 217 8 ‘a » e 
Stock , 47 Do. 6% Debenture a m = оосо а m m со a Xd 112} 1144 110} 1124 | 4 0 о | January and Jury... — 


a 
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ELECTRICAL COMPANIES' SHARE LIST. 
BUSINESS DONE 
AMOUNT| LAST PREVIOUS зает FER DURING WEEK 
рее or DIVI- NAME. WEEK'S Pron | | Wednesday, CENT. DIVIDEND DUB. — JAN. 2. 
AMOUN SHARE. | DEND. DECEMBER 29. | DECEMBER 20. | January 6. | YIELDED. 6. 
CRAPH £ s. iw. 7 3 o EE RT Highest | Lowest 
£923,930] Stock | 12/0 | Anglo-American ipag pase 225 ———— 9 + 52 55 418 2 Jan., Apr., m e ed 
£ 3,078,720 Stock 24/0 Do. Preferred ETET =. sena peu lm nme 2 953 964 96 97 5 11 4 " 10} 
40 8 020] Stock 5 Du. ЖАШАЙ .......--c-« o ose voe гра: (i p AE 10 10 i E 
£149,900 | £100 4% Atrican Direct Telegraph (Red) . . . du 100 104 100 104 81611 | January and "is — a Lo 
£25,000 10 2 . KT 8 9] 8] Mi se 15i ES 
£180,000 10 3/0. | Brazilian Bubmarine tese ee EM 14 154 141 15 41110 Mar., June, Oct., Deo. 
275,000 100 6% |* Do Cent. Debs. And Series, 1906) . 115 119 13 117 4 5 6 June and December "e - 
10,000,000} 8100 7% Commercial Cal Capital Stock 160 170 160 170 4 3 8 | April and October.. ee "E 
16,000 10 Cuba Submarine .............. sas inp Cains chen je sees lij 19 12 18 6 3 1 | February and August +3 me 
6,000, 10 | 10 Do. Preference 10 per Gent . . 18 p 184 p 527 ТИМ 2 on 
12,981 5 Direct Spanish (fully paid) . e 31 4 31 4 4 811 | April and October .. se r 
6,000 5 10 Do. 10 per Cent. Cumulative Preference .. .. 10 10 10 104 411 6 “ - е 
280,000 £50 44% Do. 43 per Cont. Debentures... ........ « .-X 107% 110 105% 1037 4 3 4 | January and July -. on '98 
60,710 £20 7/6 Direct Uni nited Btates Cable, 1877 женинин не а ҮҮ 9} 91 9} 03 4 17 5 Jan., Apr., J 17 * 174 
400,000 £10 2 PP еер Нн F 17 12% 818 3 n T 186 . 
70, £10 6 Do. 6 per Cent. Cumulative Preference ... 18 19 18 19 8 5 9 " ” 1284 уе 
ё1,$0!615] Stock | 4 * Do. 4 per Cent. Mort. Debenture Stock (red.) 127 130 127 130 8 2 0 | May and November : 
£89,900 | £100 b * Do. Cent. Debentures, 1899............| 104 107 104 107 414 9 | February & а е 17} 17 1 
200,000 10 Eastern Е Do. MAMANS sig ar AE IN 17 174 17 17% 4 0 0 | Jan., Apr., ^er ee 1304 
1000 | Stock | 4 Do. 4 per Cent. Debenture Stock  ...... 128 131 128 131 3 1 8 | February & ga 
£168,600 | £100 6 * 5p, c. (Austin. Gov. Sub.) Debs. 1900 xd| 101 105 100 104 416 2 | January and July - = Р 
£156,200 100 5 Birar A S. African 5 p. Cent. Mor. Deb.,1900xd| 101 105 100 104 416 2 = 
2800, 100 47 е ро. 4% Мо Debentures, 1909..........| 107 110 108 111 813 3 February & August — 
£200,000} £2 | 4% |* Do. 47 Mauritius Sub. Debs. (regd.).....—| 108% 111% | 109% 112% | 811 9 November | i 1013 
180,997 10 1 Globe Telegraph and Trust 108 i le? 13 |423 Zan, Apt. July, Oc 17} 175 
180,049 10 6 Do. 6 per Cent. Preference iT 17 14 17 8-7 1 n" " 9253 244˙ 
100. 000 10 5/0 Great Northern of C)penbagen ........ 24 25 94 25 4 0 0 
£170,000 100 5% . B per Cent. Debs., 1888 issue Series “ B 104 107 104 107 $14 7 Marcn & Beptember 8 T 
17,000 25 12,6 pe ara 53 56 53 56 4 9 3 | May and November Шы -- 
£100,000 100 8% |*Londov Platino-Brazilian 6 per Cent. Debe, 19001 109 112 109 112 5 8 7 | March & Sentember ы ex 
£100,000 10 4 Pacific & European Tel. 4% Guar. Debs.(red)1942xd| 108 111 106 109 813 5 | January and July — ul - 
11,839 8 4 о О РЕТРО te sa eos shoe HEPR 7 8 7 8 6 © 0 | April and Uctoper., ds 7 
£3,881 |£100 Cert.| 47/6 | Submarine Cables Tust ..........—....... 188 143 138 143 4 311 x d * 
15,609 10 6/0 West ay Africo Telegraph ............... ре S Mc 5 6 5 6 600 January and July — X ps 
£226,200 100 5% |* Do. 6 per Cent. Debentures (red. Узза со» 1 106 103 106 415 6 | March & September фе "е 
80, 10 2/0 | Wost Coast of America . r 0 1 0 1 те 2 S 
£150,000 100 8% Do. 8 per Cent. Debentures, 190 ũ .. .. xd 93 99 8) 95 8 8 6 | June 'and December — ee 
88,321 10 Ue West st India c 11 11 Ro d vs May and November a 2 
‚568 10 0 6 per Cent Ist Preference ............ - lu 12 lig 12 5 0 0 T " < T 
4,069 10 6/0 Do. 6 per Cent. 2nd Preference ............ 9p 10 95 103 519 1 107 z 
£30,000 100 5 Do. брег Cent. Debentures, 1017 ха 109 112 107 110 4 1011 | January and July .. = 
64,251 15 8/0 u C sins уыз» эаъаза NA 8i sł 8ł 8} 41410 | May and ‘November .. .. 
83,129 Bi 8/0 Do. 5 per Cent. Preferred Ordinary ....... 6} 63 64 63 5 0 0 " " 213 ETT 
83,129 7 Do.  Deferred Ordinary ... asd» 23 8 24 11 " T n 1 * 
£158, 100 100 6 * Do. брег Cent. Debs., Series “A 1910 .. 105 109 105 109 512 8 | February & August v» e. 
£197,600 100 6 * Do. 6% Mort. Debs., Series “B" 1910.. 105 109 105 109 512 8 кы * 
8 165,990] $1,000 7 *Western Union 77 1st Mort. (Buildi ) Вода 1902 107 112 107 112 6 6 7 | May ‘and November — re 
£164,800 £100 6 * Do. брег Cent. Sterling Bonds (red. 100 105 100 105 51511 | March & September -‹ - 
TELEPHONES, * - 
£44,000 £5 4/0 Chili Telephone (fully paid) . 8} 3} | 8} 3} 5 6 August ..... 3005 $08 T a 
— mae UR Nane ice Telephone Const. & Maintenance .. $ af” | 5 E. 5 8 8 and July — = 2 
28, Monte Video Telephone 6 per Cent. гане: : 8 
40% 10 26 | atonal. уара де Beh oth E u 7% | sip о | February & August | 11 - 
15,000 10 6/0 Do. г Cent. Cumulative 1st Pref. . 17 17 19 8 15 10 " " Р: € 
Arn E 20 cM 3 Deed м6 - (fully paid) 10 10 E: 8 , : n L _: де 
, bus on-Cum ve 8rd Pref. (fally paid) 81 » » 2 - 
aa Papo 155 * Do. Debenture Bos, 34% (red. Set (ly ra xd| 104 ; 107 m^ 108 i 3 410 | June and December A = 
L] Orien tal -+ — z: „„ „4 PETET) ^ ' LES e PR 24 
58,000 5 4/0 | United River Plat 3 » 8% sf 5 6 8 E = Ж 
£146,788 | stock 5% „ Do. 6 per Cent. Debenture Stoek(red.).-..xd| 100 105 100 105 415 3 — 
Р ELECTRICITY SUPPLY COMPANIES. ГА 
z о z d ORAT np Supply (fully paid) . * = 
ee 9 eo | Nie ы CRW e5oc0e5009022290900090* *$69009000»5029 E 22 з x" . - =.. 
£40,000 £10 10/0 of D Ld Electric L full 153 16} 15 164 8 1 6 | February & August с 
9000 10 А * 6% Cumulative Peel. (шу ly paid) ..- 16h 17% 16 174 810 7 | January and July.. 170 й 
£450,000 | Stock 5% Do. 65% Debenture Stock (red.) ......... zd 126 130 127 181 216 4 |Juneand December " m 
80,000 5 2/6 "Charing Cross & Strand Electricity Жр; Corp. . 9} 91 91 93 216 5 | February & August s н. 
19,000 9 -. Do. 4} per Cent. Preference ........... pagan - - .. " d July ЕЯ * 
К» * I Do. 5 per Cent. Debentures, G apte 81 а ca p eee an = e 3 
, Che sea пенни Supply Ordinar TTE r du 4 
£60,000 Stock 45% Do. 7 Debenture Stock * * “4 a a 318 8 | June and December 7 — 
422,475 410 — "Count е, Уба & Brush Prov. Ord. (fully зай) .. 3: = 
20,000 10 6/44 Dor 6% Cumulative Preference.. ( e 131 14 i8} 14 1 4 3 | January and July .. 2 E 
10,000 10 - Do. issued at 2 prem. (£5 prem. paid) . — 7 Sh 91 103 m » Т x 2: 
MADR : = Londo Macte Supply Ordinary ...... Hs AX SR Sig es 1 21 . .. ә МЄ a 
,05 es . aw. ANA Бано Фес — 2 .. - КЕ, 
49,900 10 4/0 | Metropolitan Rlectric Supply Ordinary .. 121 131 | 12 134 6 8 | April and October.. ЗА = 
12,500 10 * Do. issued at 2 prem. (£3 and prem. paid) 6% 7 6 7 .. e e " 123! d» 
£150,000 | Stock | 44% Do. 44% Deb. Stock First Mortgage ..... xd| 119 122 119 122 3 13 9 | 1" and December T 
6,452 10 4/0 | Notting Hill Electric Ordinary ...........--«—.- 10 11 10 11 es Februar = m "A 
275,004 1 .. | Rand Electric ...... ... lá ly ló 1А . чу е 
£154,000 100 44% Royal Elec. Co., of Montreal 447 ist Mort. Debs.| 103 10 103 105 4 6 7 | April and October ., 124 53 
19,950 5 2.6 St. James and Pall Mall Electric ‘Ordinary 12 13 12 13 š 2 0 | January and July .. SA = 
0.000 5 3/6 Do. 7 per Cent. Preference. . - 91 10 91 103 8 6 8 ” " £- 8 
250,000 Stock 4% |* Do. 4 per Cent. Debenture Stock (red. "..xd| 104 107 101 107 814 9 » L 113 11} 
79,900 b 3/0 Westminster Electric Supply (fally paid) ....... 11 12 11 12 з 2 6 | February & August 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 £1 1/8 Brush Electrical Engineering Medo CPP RICE i 1 і 1 T — — - 
90,000 2 1/22 . 6 рег Cent. Pref. Non-Cumulative 1 1 1 14 sé — ee - 
£124,100 | Btock | 447 Do. 44 per Cent. Perpetual Debenture Stock! 110 113 110 113 4 0 6 | February & August m — 
£76,770 Stock 44% Do. 2nd Debenture Stock (red.) .......... xd 93 91 91 98 41110 | June and December X. T. 
10,000 £10 58 British Aluminium Ordinary .................... - . - — .. e. 
20,000 10 Do. 7% Cumulative Preference.. .......... — А - — .. t 
200,000 1 T Castner-Kellner Alkali Co. (12s. 6d. paid) .. i à 8 — - — 
25,150 5 3/0 Crompton and Со,, 7 per Cent. Cumulative Pref 1 12 | 1ł 2 e РА - .. 
£82,850 100 6% Do. 5% First Mortgage Debentures (red.) .. xd 95 100 93 98 5 2 0 ч "y E 
89,281 5 1/0 Edison and Swan United („A“ Swan) (£3 paid)... 13 24 1j 21 618 4 | February & August 1} = 
17,139 5 2/6 Do. ( £5 paid) тев OP es aw Ee ents доог Fo бее 3 4 | 3 4 6 5 0 ” ” — ind 
£100,000 Stock 44% Do. 44% Mortgage Debenture Stock red.) х1] 102 105 | 105 110 4 110 | June and December 2 — 
110,900 £i 1/0 Electric Construction .............. eee ee en ae 18 1$ 1$ 18 х 18 0 September — z 
12,845 2 17 Do. 7 per Cent. Cumulative Pref. ........ 2h 3 | 24 8 6 19 4 " e — 
61,135 1 10/0 | Elmore's Patent Copper Depositing  .... ....... 4 а L| 4 st js — 
1y,000 10 6/0 W. T. Henley's Telegraph Works Ordinary ...... 174 184 | 174 184 4 13 0 | February & August n - 
8,000 10 7/0 7 per Cent, Preference 18} 1b | 184 194 814 7 " 8 vs — 
450 000 | Stock 44% Do. 44% Mortgage Debentare Stock (red. Ys 109 114 109 lid 4 0 4 » " ee ид 
60,000 £10 5/) | India Rubber. Gutta Percha, &c., Works vss 20} 213 201  21j 4 5 9 | January and July .. 2d 21" 
Bw nny 10% 47 * Do. 4. First Mortgage Debentures (red. p ee 105 108 105 108 413 6 | March & September P. vs 
20,000 Б * Manchester Edison-Swan '* A " (£1 10s, paid) = ne in - . 
87,850 12 | 12/0 Telegraph Construction and Maintenance. j 39 42 40 43 4 8 6 | March and July. ~ . 
E Loo, nn) 100 | hv * Do. брег Cent. Bonds (red.) 18000 ха 104 107 102 105 415 3 | January and Jniy . .. . 
22,510 4 2/3 Willans a Robinson Ordinary.............. 2. | Tå 83 754 8} vi | April and October.. „ 
22,0 0 £5 310 Do. ; Cumulative Preference 64 7 63 7 15 9 А 
&100,000 Stock 19/1 Do. no, First Mort. Deb. Stock (£60 р: aid) . 64 t6 61 66 May aud November | 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE. 


TESTIMONIAL. v 


ао rr узш mes 


WINDERMERE [ELECTRICITY WORKS, 


To the Secretary, 22nd October, 1896. 


BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 


DEAR SIR, яа 
In reply to your enquiry respecting the Universal Engine of M 
165 horse-power which you supplied to us in July last, we have pleasure 


in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 

It runs quite silently, and, as it requires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 


(Signed) R. Н. Еки, AND Sons, 
Limited. 
Frepertc Fowkrs, | | 
Managing Director. а — 


THE BRUSH ELECTRICAL ENGINEERING co., L2: 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


se — ELECTRIC LIGHT ~ “© 
Pillars, Brackets, and Wiire=Ways 


IN CAST IRON FOR UNDERGROUND WIRES. 


ILLUSTRATED CIRCULAR, also SPECIAL DRAWINGS and PRICES, on APPLICATION, 


— 
Sy A Ee —— — — — Uᷓ— — —— 


See our Sixth Edition Catalogue for 


МАИ 
ORNAMENTAL CAST-IRON CE M 
maoe W GLASGOW ^ wc" . MARK, 
^ 


5А € 
4 9 
LAMPS. 6 


UMDERGROUND MAINS. 


CALLENDERS CABLE & CONSTRUCTION С0., LTD. 


MANUFACTURERS OF 


ELECTRIC LICHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors.  Ironfounders and Ooppersmiths. Makers of Lead Tube and Pipes. Bitumen Refiners. 
ead Office: 90, CANNON STREET, LONDON, Е.С. 
Telephone No. 15158. Telegraph Address: ‘‘CALLENDER LONDON. ' 
Faotory-ERITH MARSHES, HENT. 
LIVERPOOL —Oidham Piace, Renshaw Street. BIRMINGHAM—5S, Water Street. 
NOTTINGHAM—Ming John's Chambers, Bridlesmith Gate. GLASGOW—Great Western Road, Kelivinside. 
Also Contractors for underground Mains at ABERDEEN, e rk CASTER, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD, HANLEY, 


The CALLENDER COMPANY 15 p red to undertake the laying of Underground Mains, Including all excavation and reinstatement of paving, building boxes 
feeder points, or transformer chambers erecting lamp posts, pillars and all other accessories required for the complete equipment of the distribution network of a Ventral 
Station, for either HIGH or LOW TENSION with CONTINU US or ALTERNATING CURR 8:— 

1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
2. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 
3. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in tbe earth, 
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— a a 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to ying pat Portugal, Gibraltar, Malta, Egypt, Aden, 

| and India. 

Ву DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 

| Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New. Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate). 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. ge 

Telegrams should be sent from the Company's Stations— 
LONDON-—!!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, CREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREICN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, И.С. 


MANCHESTER—2Q, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, ar eer сауга, Ohio, Syra, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, ао еш S AM Santa Maura, Tinos, Andros, Zea, and 
В ап the Greek Islands 


The Company's Cables are worked by Muirhead's DUPLEX principle; upon all its 
Main Sections. 


In sending Tele 8 from Postal 5 cc 22 these тош being signalled gratuitously b 
care should be taken to mark them— VLA. EASTERN, he Postal Authorities. 


Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C, By Order, GEORGE DRAPER, Secretary, 
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TELEPHONE No. 16,077. TELEGRAMS: “INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & ddl rr 


 (BSPABLISHED 1820) ~ 


Elcetrical Auctioneers, Valuers, 
AND ARBITRATORGSG. 
Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOTION, &c. 


IMPORTANT SALE AT GATESHEAD, JANUARY 96, 27, and 28, 1897. 


TO LOCOMOTIVE, MARINE, GAS, AND GENBRAL ENGINEERS, BOILER 
AND OTHERS. 

Re BLACK, HAWTHORN & Co., Limited (in voluntary liquidation). 
The Motive Power, Plant, Machinery and Loose Tools, comprising THE 
MARINE DEPARTMENT, the property of the successors of Messrs. Black, Haw- 

Boilers, Atoqk and Stores, the property of the Liquidator to the late firm, whi 
үү HEATLEY KIRK, PRICE & GOULTY 

| SELL BY PUBBIO AUCTION, 
upoa the Works Premises on 
and 38th, 1897. 
еше each day at 10 o'clock for 10:80 o'clock mpt the whole of the sus- 
us Plan 
р 190. stroke; ditto 9in. cylinder; horizontal ditto, lin. cylinder by Ain. stroke; 
Loco Boiler, 14ft. by 3ft. 6in. diameter; Cognish Boller, 22ft. by 7ft. diameter. The 
Aft. Sin. centres, on 4ft. to 15ft. beds; nine Slide and Surfacing Lathes, Sin. to 16in. 
centres, оп 6ft. to 2ft. beds twelve Alide and Screw-cutting Lathes, 7in. to 14in. 
Lathe ; four Brake Lathes, 16in. to $4in. centres, with slide beds, 14ft. to 22ft. long ; 
Double Wheel and Axle Lathe, Pit Lathe toswing 17ft. diameter; Planing Machine 
tto 12ft. by 4ft. by 3ft. біп. ; ditto 6ft. din by 8ft. by At.; six Vertical and one 
Machines; seven Radial Arm Drilling Machines, 6ft. Gin. to 11ft. arms; 
Cylinder Boring Machines; three Shaping Machines, 1 An., 2lin., and 24in. strokes ; 
six Slotting Machines, gin. to 1810. strokes; two Punch and Shearing Machines; 
Steam Hammers; two Portable Hydraulic Rivetters, one fixed ditto, Pumps and 
Accumulators ; set of 7{t. Vertical Plate Rolls; one set 11ft. 610. Horizontal ditto ; 
Machine ; two 25 ton Overhead Power Travellers ; one 5 ton, one 7 ton, one 15 ton 
Hand Power ditto ; engineer's loose tools, £c., new stores of brass and copper tubes, 
metal and white metal ingots, injectors, loco and boiler fittings, steeltyres, cast 
and mushat steel, &c., &c. 

and Mornings of Sale. 
application to T. HARBISON, Ивд., of Messrs. Monkhouse, Goddard and Co., St. 
las-chambers, Newcastle-on-Tyne. or from the AUCTION EERS, 49, Queen 


RS, IRON MASTERS, COLLIERY PROPRIETORS, CONTRACTORS 
GATESHEAD-ON-TYNE. | 
thorn & Co., who are declining М e Work, and the Locomotives, Marine Engives, 
are instructed to 
TUESDAY, WEDNESDAY, and THURSDAY, JAN, 36th, 97th 
Machinery, and Effects, including Vertical Steam Engine, 12in. cylinder 
Machine Tools, which are all by eminent makers, include : twelve Hand Lathes, 
centres, on 7ft. to 12ft. beds; four 6ln. to Sin. Capstan Lathes, 18in. centre; Facing 
four tool boxes), to plane 16ft. by 11ft. by 9ft. ; ditto 14ft. by 5ft. 6in. by 4ft. біп. ; 
Slot Drilling 8 
four Spindle Drilling Machines, Boiler Plate and Shell Drilling Machines; two 
two Milling Machines, six Serewing Machines, lin. to 4in.; one 6cwt., two 7cwt. 
Plate Edge Planing Machine, Circular and Band Sawing Machines, Panel Planing 
40 tons bolts, nuts, steel and iron plates, 65 tons iron bars, phosphor bronze, gun 
The whole viewed qn Monday, 25th January, 1897 
ЛАНА Var A st: ONLY, PRICE 6d, BAOH, which may beo ed on 
Victoria-street, London, E.C., and Albert-chambers, Albert-square, Manchester. 


Re BLACK, HAWTHORN & CO. 


HEATLEY KIRK, PRICE & GOULTY 


desire to draw 8 to the NEW and SEOOND-HAND HIGH-CLASS 
SADDLE TANK LOCOMOTIVES in the above Sale, comprising 
Six four-wheel coupled Saddle Tank Locos., 10in. by 16in. stroke, to 12in. by 20in. 


stroke ; 
Four six-wheel coupled Saddle Tauk Looos., 8in. by 16in. stroke, to I4in. by 20in. 


8 
Two Tramway Looos. and 12 H.P. Traction Engine; 
which can be tested under steam on view day and mornings of Sale. 


Re BLACK, HAWTHORN & CO. 


HEATLEY KIRK, PRICE & GOULTY 


desire to draw the special attention of Marine Engineers to the TWO NEW 
MARINE BOILERS in this Sale, each 15ft. біп. diamater by 10ft. Sin. ; four fives, 
each Bft. Ein. diameter; 1}in. shell plates, double rivettéd vertical seams, 230 Sin. 
diameter tubes, by Black. Bes 00. and Co. ; rt NEW HIGH-PRESSURE 
-EXPANSION SURFACE CONDENSING VERTICAL MARINE ENGINE, 
92in., 86in., and 60in. inverted cylinders, by 42in. stroke, built gran, 11in. diameter 
air pump, circulating pump, worm gear, &c., not quite complete, by Black, 
^ rn. es 


Re BLACK, HAWTHORN & CO. 


HEATLEY KIRK, PRICE & GOULTY 


w attention to the NEW GAS ENGINES in the above Sale, comprising, 
two 1 Н.Р. Beck Gas Engines, two 2 H. P., six 4 H. P., three 6 Н.Р. do. do.; duplicato 


parts of castings for same. 


PRICE 6d. RACH, may be obtained on application to the AUC. 


CATALOGUES 
Queen Victoria-atreet, London, E.C. and Albert-square, Manchester. 


TIONEEBS, 40, Queen 


ACCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having eren specially adapted for this purpose, Charge Cells of all 
sizes ptly, thoro and cheaply. Terms on application. Accumulators on 
Hire for temporary ting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
«quare, Fleet-street, E. C. (telephone No. 66,266.) 


a Gold Med@alss 


9995997 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, — 
Address: GREAT TILE, HOLBORN, LONDON, W. d. 
Telegrams, ‘‘Turnetile London.” Telephone, 65188 


TO ENGINEERS, MOTOR CAR COMPANIES, AND OTHERS; 


|o BE SOLD BY TENDER, as a going Concern, pursuant 
to an Order for Sale of the High Court of Justice, Chancery Division, made 
In the matter of Leete, Edwards and Norman, Limited, Leete v. Leete, Pavarde an 
Norman, Limited, 1896, L1045, VALUABLE OLD-ESTABLISHED LEASEHOLD 
ENGINEERING and REPAIRING WORKS in present occupation of Leete, 
Edwards and Norman Limited, 866 aud 368, Euston-road, London, N.W., together 
was the whole of the Valuable Plant, Machinery and Tools, and the Goodwill of the 
usiness. N os f | 

Tenders аге to be sent to the Registrar Companies (Winding up) Room 
Bankruptoy Buildings, Carey-street, London, not later А MO J. the i ais 
of February, 1897, at 11 o'clock in the pre-noon.. 

Particulara and Conditions of Sale and Forms of Tender may be obtained from 
Mr. Albert Slee Hicks, 15, George streets Mansion House, E.C , Chartered Accountant, 
(Receiver of the Debenture Holders) or Measrs. John Holmes and Son, сог» 
84, coe Lombard-street, E. C.; or Mr. Thos. S. Rice, Engineer, 60, Watling- 


TENDERS INVITED. 
VESTRY OF ST. PANCRAS, 


The VESTRY of 8T. PANCRAS are pre to receive TENDERS for SUPPLY- 
ING and LAYING EARTHENWARE OONDUITS, LEAD-CUVERED ARMOURED 
CABLES, and BABE COPPER STRIP.CONDDUCTORS in Culverts. 

Copies of Specification, Conditions of Contract, Quantities and Form of гош ш 
duplicate, to be obtained upon application at the Electricity Department Offices, 
57, Pratt-street, N.W., on payment of a deposit of £1, which will be returnable 
receipt of a bona-fide Tender and Specification. 

Tenders to be sent to the undersigned, endorsed Tender for Earthenware 
Conduits, Lead-Covered Armoured Cables, &c „ by 12 o'clock noon on TUESDAY, 
January 26, 1897. | 

The Vestry do not bind themselves to accept the lowest or any Tender, 


| | | C. H. Е. BARRRTT, Vestry Clerk. 
Vestry Hall, Pancras road, London, N.W. 
January 4, 1807. 


WALLASEY URBAN DISTRICT COUNCIL 


ELECTRIC LIGHTING. 


TO ELECTRICAL ENGINEERS AND OTHERS. 

The WALLASEY URBAN DISTRICT COUNCIL are Ө А ab to receive 
TENDERS for the SUPPLY and ERECTION of a 200-KILOWATT ALTERNATOR 
with ENGINE combined, and for the requisite Switchboard Extensions. 

"dg of the Specification may be obtained on application to the engineer, 
Mr. J. H. Crowther, at his office at the Great Float, near Birkenhead, on payment 
of the sum of £2 9s., which will be returned on receipt of a bona-fide tender. 

Sealea tenders, on the form provided for the purpose, ad to the Chairman 
of the Gas and Water Committee, aud en Tender for Steam Alternator, 
&c.," to be delivered at my office, as below, not later than four o'clock in the after. 
noon of THURSDAY, the 18th day of February, 1897 

The contractor will be required to enter into a 
the due performance of the contract. 

The Council do not bind themselyes to ACD the lowest or any tender. 

y order. 
W. DANGER, Clerk to the Councll. 
Public Offices, Egremont, Cheshire, 8th January, 1897. 


UEEN HOTEL, HARROGATE. 


bond with approved sureties for 


he DIRECTORS are pre 
and for ELECTRICAL FITTINGS for the game. 
8 tions and forms of Tender can be obtained, after the 20th inst., from the 


Electrical Engineer, 12, Dragon View, Harrogate, on deposit of two guineas, which 
eposit will be returned on recelpt of a boná fide tender. The Hotel can also be 


[рее on application to the Manager. 
enders, ed and marked “ Tenders for Electric Ligh " must be addressed to 
me as above, and delivered on or before FEBRUARY Srd, А 

The Directors do not bind themselves to accept the lowest ог any tender, 


er, 
GEO. WILKINSON, M.I.E.E., Consulting Engineer. 
January 18, 1897. | 


DOULTON:CO., 


PLUM BAGO (FRUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c. 


Depots: 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS, 


ETE. LONDON, S.E. 
© 


à 


to receive TENDERS for WIRING the above Hotel, 
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ТЕЕ EASTERN TELEGRAPH COMPANY (Limited). 


NOTICE и Hereby Given, that the FORTY-NINTH HALF-YEARLY ORDINARY 
GENERAL MEETING of the Eastern Telegraph Company (Limited), will. be HELD 
on THURSDAY, the 2ist of January, 1897, at One o'clock in the afternoon, at 
WINCHESTER HOUSE, 50, Old Broad.street, London, to receive the Directors’ 
Report and Accounts, elect Directors and Auditors, and transact the ordinary 


business of the Company. 
Р By order of the Board, 
GEORGE DRAPER, Secretary. 


London, 9th January, 1897. 


, b 


THE UNITED GUTTA-PERCHA AND RUBBER 


COMPANY, LIMITED.—In. Liquidation. 


The Subscriber, as Liquidator of the above Company, is prepared to receive 
SEALED OFFERS, to be lodged with him not later than Wednesday. 27th January, 
1897, at 12 o'clock hoon, to purchase the PATENTS, for the United Kingdom, United 
States, and certain Continental Countries, of Mr. Robert Hutchison, for combining 
Gutta-Percha and India-Rubber, also the GOOD-WILL, MACHINERY and PLANT 
belonging to this Company in the works occupied by them at Crsigpark, Townmill- 


road, Glasgow. The Machinery. which consists of Horizontal and Diagonal Steam 
Engines, Mixing Rolls, Masticators, Pflelderers, Calenders, Strainer, Vulcanisers, 
Gutta-Percha and India-Rubber Wire Covering Machines, Taping, Braiding and 


Lapping Machines ; Golf Ball Moulds and Presses, &c. ; Electrical Instruments, and, 
including the Office Furniture, amounts, as per inventory and valuation, ќо 24,493. 10s. 
—is all new and in excellent order, and in every way suited for the work recently 
being carried on bythe Company. The Purchaser will take over at a valuation the 
stock-in-trade on hand. E 

Immediate possession can be given, and a Lease of the Premises from Whitsunday 
next can be arranged with the landlords at moderate terms. 

The ho peer oes not bind himself to accept the highest or any offer. 


For full particulars apply to— 
D. 8. CARSON, С.А. 3 
209, West George-street, Glasgow. 


SITUATIONS VACANT AND WANTED, &c. 


A GENTS wanted in all the large towns of the United 

Kingdom for first-class Glow Lamps. Only firms of good standing and with 

194 тред apply.—'' W. B., Electrician Office, Salisbury-court, Flect-street, 
London, 


— — — oO MÀ 


LECTRIC CABLEꝝS.— WANTED, a Gentleman with 
experience, to take charge of the cable department recently opened by a 
leading manufacturer. One with a connection preferred.—Address, ‘8.M.,” 


Electrician Office, Salisbury-court, Fleet-street, E.C. 


LECTRICIAN  (Working.— WANTED thoroughly 


experienced man, able to carry out large and small installations of Electric 
Light, preference given to one with knowledge of Telephones and Bells. Permanency 
for competent man.—Apply, GENT and HURLEY, Electricians, Leicester. 


UNDLE SCHOOL.—WORKSHOP INSTRUCTOR.— 
The Head Master wishes to thank the numerous applicants for this post, and 
to state that it is filled up. | 


О ELECTRICAL STUDEN 1'8.—The Yorkshire House-to- 
House Electricity Company, Limited, Leeds, have an opening in their central 


station for an IMPROVER, with some olectrical training; no salary.—Apply by 
letter, stating full particulars. 


/ ACANCY for PREMIUM PUPIL in the works of a 


leading firm of manufacturers of electric ine and power plant.—For terms 
apply to 9625, Electrician Office, Salisbury-court, Fleet-street, E. C. 


WV ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.—For terms, &c., 
address V. P. P., Electrician Office, Salisbury-court, Fleet.-street, Е.С. 


WANTED IMMEDIATELY, competent MAN to take 


charge of switch room and batteries. Permanency to suitable person. 


Apply, sending copies of testimonial to Continuous Current," Electrician Office, 
Salisbury-court, Fleet-street, E.C. 


LECTRICAL ENGINEER. Ex superintendent two im- 


portant railways, 20 years’ general experience, will be glad to hear of ешп, 
England or Colonies, temperate climate.—Apply '' A," Electrician Otfice, Salisbury- 
court, Fleet-street, É.C. 


NGINEER (age 25), married, seeks ENGAGEMENT to 


take charge of Blectric Light Plant on country estate. Gas or oil engines, 
accumulators, pumps, &c. ; seven years’ experience. Wife could take duties of dairy- 
maid if required.— Address ‘‘ ELECTRIC," 89, Western-road, Wood-green, London, N. 


LECTRICIAN (24) requires charge of electric light plant, 


high or low tension, accumulators, steam or gas engines, own wiring and 
repairs ; present engagement 250 H.P.—'* ELECTRICIAN" 48, Priory-road, Kew. 


FOREIGN RAILWAYS.—Shop Foreman. —A Practical 


Fitter and Turner (age 85) wants SITUATION as above; 12 years’ previous 
experience in Brazil; speaks Portuguese fluently.—Addre.s W. Y. W., care of 
WALTER GAUNT, 7, Carr-grove, Leeds. 


YOUNG ELECTRICIAN seeks ENGAGEMENT at home 


or abroad ; seven years’ experience, large portion with polyphase system.— 
1257, Electrician office, Salisbury-court, Fleet-street, E.C. : 


SPECIALISTS IN 


VENTILATING 


es By Electrical or any other Motive Power. 
{ А D 


p BLACKMAN VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, E. C., & Branches. 


287 М 
waren’ 


Manufacturer of 
ELEGTRIGAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
CATALOGUES FREE. 


WANTED, and FOR SALE. ^ ` 


WANTED, about six PILLARS, not less than 20 feet 
high, for Arc Lamps. Give sketch, weight, and price.—Address GOUGH, 


Poucly 8, Manchester. 
WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


&c.—EDEY and Co., 256, Ferndale-road, Brixton, S. W. 


pue ае мою тоу тегасаетоаа: DERI AW. i a 
| A CCUMULATORS.—FOR SALE.—2 sets, 55 each, 13 


plate K type, E.P.S. cells, complete, No f MA 
J. HOLDEN, 4, Union-st., Leicester. ‘ o further use for them.—Address, 


OR SALE.— EVERSHED'S OHMMETER, practically 


new, for £15; cost £18 10s. Two Brockie-Pells ARC LAMPS, Alternating 


Currents. Offers wanted.—Apply, “* W,“ ctrici s 
street, E.C. pply |» Electrician Office, Salisbury-court, Fleet 


OR SALE.—Unbound * ELECTRICIANS,” perfectly clean 


and new. Vols. 25, 26, 27, 28, 20.—Offers to G. M'ALPINE, 26, Lovaine- 
crescent, Newcastle-on-Tyne. ы 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Р : Ex 
Platinum ма) ДЫ y y an , Clerkenwell-road, London, E. C. N. B. 


WANTED, INFORMATION regarding the construction 


and working of an Electrical Furnace for the manufacture of Calcium 
Carbide for making Acetylene Gas.—Address, '* W. C, S.," The Electrician Office, 
Salisbury-court, Fleet-street, E. C. 


NOW READY, No. 4 of THE 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, price 6d. post free, Yearly 7s., Single Copy 74.. 
CONTENTS : 

The Month’s Motor-Car and Tramway Mechanical News. 
The Kane-Pennington Motor (Illustrated). 
What Will the New Year Teach Us? 
Exhibitions of Motors in England and France. 
The Motor Wagon Scientifically Considered. 
Sir William Arrol's New Motor. 
A Coachbuilder’s Forecast of the Future. 
The £5,000 Challenge Again. e 
The Serpollet Steam System, with Diagrams and Photos. 
е Fior paler Ше. 

nventions, views, Continental, American Notes, Doi of Public mpanies,. 

and Special Articles on Technical Subjects. Ес. Kc. . 


THE AUTOMOTOR & HORSELESS VEHICLE DIARY & NOTE BOOK, 1897. 


Now ready, price 6d., post free, 74d. 
Containing about 64 pages Valuable Motor Car Reference Tables, Data, Manufac- 
turers, Copy of Act, 52 page Diary, &c., &c. 


Of W. H. Smith and Son, Willing's Bookstalls, Newsagents, or direct from 
F. KING & Co., Ltd., 62, St. Martin's Lane, London, w. C. 


To INCANDESCENT 
ELECTRIC LAMP MANUFACTURERS. 


Our Holden-D’Arsonval Galvanometer 
has been supplied in large numbers to all the 
best-known makers of Incandescent Electric 
Lamps, notably to— 


THE INCANDESCENT LAMP CO., HAMMERSMITH, 


ELEKTRISCHE GLUHLAMPEN FABRIK “WATT,” 
AND MANY OTHERS. 


For Particulars apply to— 


J. PITKIN, 


56, Red Lion Street, 
CLERKENWELL, E. C. 


J. WEEKS and СО. F. R. H. S. 


Patentees of the '' Duplex" Upright Tubular Boiler, 


HORTICULTURAL BUILDERS AND HOT-WATER APPARATUS MANUFACTURERS: 
To HER MAJESTY, H.R.H. THE PRINCE OF WALES, 
H.M. Admiralty and War Departments, Royal Botanic and Horicultural Societies. 


Illustrated Catalogues, Designs, Estimates and Testimonials, also lowest Wholesale 
and Retail Prices of Materials free on application to 
J. WEEKS and CO., F. R.H.S., Chelsea, LONDON, S. W. 
Telegrams : ‘‘HORTULANUS LONDON.” Telephone No. 8728. 


THE ELECTRICIAN, 
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TRANSFORMERS, SWITCHBOARDS, & ACCESSORIES 


ARC LAMP POSTS, ARC LAMP BRACKETS, &c., &c. 
All kinds of Electrical A pparatus. 


N Y >,” Ho rsell Road Wo rks, 
Highhury, London, N 


West End Office—15, Victoria Street, Westminster, S.W. 


HIGH EFFICIENCY. 


DAVY ELECTRICAL CONSTRUCTION 


COMPANY, Ltd.. 
Electrical and Mechanical Engineers. 


“DAVY ARG LAMPS 


Continuous and Alternating. 


Guaranteed the STEADIEST, BEST and GHEAPEST. 


\ 


TRADE 


ONLY. 


Telegrams: “ ARcAzON LONDON.“ 


THE DAVY FARADAY RESEARCH LABORATORY | rec RICAL DEVELOPMENT 


THE ROYAL INSTITUTION. 


Direotors. 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., LL.D., F.R.S. 
Professor DEWAR, M. A., LC. D., F. R. S. 


Superintendent of the Laboratory. 
Dr. ALEXANDER SCOTT, M. A., D. Sc. 


This Laboratory, which has been founded by Dr. Ludwig Mond, F. R. S., as a 
Memorial of Davy and Faraday, “ {ог the purpose of promoting original research in 
Pure and Physical Chemistry," will be open on the 18th of Jan 

аса the Deed of Trust, workers in the Laboratory are entitled, free of charge. 

to Gas, Electricity and Water, as far as available, and, at the discretion of the 
Directors, to the use of the АРАГА» belonging to the Laboratory, together with 
such Materials and Chemicals as may be authorised. 

All persons desiring to be admitted as workers must send evidence of scientific 
training, qualification, and previous experience in original research, along with a 
staterient: of the nature of the investigation they propose to uncertake. Further 
information, together with forms of application, can be had from the Assistant 

paca Aiton dl Royal Institution. 


AND 


FINANCE CORPORATION 


(LIMITED). 


CAPITAL - - - - - £500,000. 


ЗӨ. Victoria Street, Westminster, S. W. 


Telegraphic Address: ‘‘ UNIPOLAR LONDON.” Telephone No. 3419. 


The objects of the Corporation are the Development and Finan- 
cing of approved Electrical and Industrial Undertakings of all 
kinds. 

All communications should be sent to dius SECRETARY at the 
above address. 


WHITTAKER'S RECENT ELECTRICAL BOOKS, 


KAPP’S TRANSFORMERS. 6s. 

ө ELECTRICAL TRANSMISSION OF ENERGY. 
Fourth Edition, thoroughly revised. 10s. 6d. 

LOPPE and BOUQUET’S ALTERNATING CURRENTS. 
Translated. Shortly. 

HAWKINS' DYNAMO. Second Edition, revised. 10s. 6d, 

MAYCOCK' S ELECTRIC LIGHT AND POWER DISTRI- 
BUTION. Third Edition, revised and enlarged, in Two 
Volumes. Vol. I. 6s. 


MAYCOCK'S ALTERNATE CURRENT CIRCUIT. 
CRAPPER'S ELECTRICAL MEASUREMENTS. 


1s. 6d. 
Shortly. 
Shortly. 


SALOMONS' ELECTRIC LIGHT INSTALLATIONS. 
Vol. I.—Aceumulators. 3s. Vol. II. - Apparatus. 
7s 6d. Vol. III. Applieations, 88. 


In «mall crown Bvo, Cloth, Illustrated, 88. per Volume, 
ELECTRO-TECHNICAL SERIES. By EpwiN J. Носѕтох, 
Pb. D., and A. E. KENNELLY, Sc.D. 
Alternating Electric Currents. Electric Incandescent Light- 
Eleetrie Heating. | ing. 
Electromagnetism. ` ' Eleetrie Motor. 
Electricity in Electro-Thera- Electric Street Railways. 
peuties. | Eleetrie Telephony. 
Electric Are Lighting. Electric Telegraphy. 


Illustrated List post free on application. 
London: WHITTAKER and CO., 2, White Hart Street, Paternoster Square. 
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ELECTRIC LIGHT. 


ALL CLASSES OF ENGINES 


MANUFAOTURED 8Y 


RANSOMES, SIMS г JEFFERIES, L 


OATALOGUES AND PRICES ON APPLICATION. 


‘товка, IPSWICH; . LON DON ° 


С.Т. C. & MANUFACTURING CO, Lp. 
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Telegrams . ENDUCTION ” { DEN NS 


Works : | Offices: 
: 186 & 188, "IE AVENUE, 
COVENTRY, ENGLAND. LONDON 


ALL SIZES OF 


TT LAMP JOHNSON & тг 


14, UNION COBRT OLD BROAD STREET, 2 ВЕОАЮ STREET, E.C., and CHARLTON, KENT. 


MAKERS of the most Mod of the most Modern Machines for 
CABLE MAKING OABLE LAYING 
STRANDING BRAIDING 
TAPING WINDING 
COMPOUNDING LAPPING 

PUBRER, мік & COTTON GI MU ee COVERING 


ZS ө ө өҤНЄ- Ө ӨМ COVERS AND CASINGS, AND CASINGS, 


BLOCKS, BOARDS FOR SWITCHES 
In Stock and Made to Any Design. 
24 ACCUMULATOR CASES 
And BATTERY BOXES 


MADE TO ORDER. 


J. F. & G. HARRIS, 


TIMBER MERCHANTS AND MOULDINC MANUFACTURERS. 


14 (s ORANGE Bi Gravel Lane, SOUTHW HWARE, sx} LONDON. 
ra e 
ÁLMER'S RD., Green St., BETHNAL GREEN, N 


oy К” 
TERMINALS. 


(PATENT.) 
LATEST, SIMPLEST, and MOST RBLIABLB 
TERMINAL INVENTED. 


Gonnections instantly Effected. 
o Screws. No Tools. бє 
No Mutilation of Wires, == 
Wholesale only of the Patentees : 


J. KANDT & CO, 


12, SHAFTESBURY AVENUE, LONDON, W. 
SET OF SAMPLES, FIVE STYLES POST FRERS PENNY STAMPS, 


HIGH EFFICIENCY. LONG LIFE. 
MCDERATE ATE PRICE . 


CARBONS FOR ARC LICHTS. 
AMBROIN, 


THE NEW INSULATING MATERIAL. 


SOLE AGENT: 


OSCAR SCHOLZIG, "is, LONDON, Е. 0. 
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ELLIOTT BROTHERS, 


101, St. Martin's Lane, 


TN LONDON. 
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RECORDING VOLTMETER 


FOR CONTINUOUS CURRENT CIRCUITS. 
Record taken on continuous paper strip which only requires to be replaced Onco a Month. 


THE VOLTMETER MOVEMENT IS ACCURATE. 
THE CLOCK IS A STRONG * ONE, WHICH KEEPS GOOD TH TIME. AND DOES NOT GO OUT OF ORDER. 


WE ARE MAKING :-—A New Portable Insulation and Resistance Test Set; a Portable Insulation 
Set without the Bridge part; a Sensitive Reflecting d’Arsonval Galvanometer on a Tripod, for 
use in Cable Laying, complete with Test Keys, &c.; a handy and Cheap d'Arsonval Galvanometer, 
for use in Factory Test Rooms. 


WE WILL SEND YOU DESCRIPTIVE PAMPHLETS IF YOU WRITE TO US. 


-—— v 


-— A 


Le 
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B OS е Кез! | Г (onours at | S. SMITH & SONS' 
сечам 3 ГСС NON-MAGNETISABLE WATCHES. 


[he Kew Tests were instituted in 1884, and we then ed the Premier Position. 
We have been mentioned in the Blue | ks of e successive year, and 
igheet Honour. 


i 66 99 
The TESTING of our WATCHES SMITH'S STRAND WATCH. 


All English 18-ct. All English, 
by the "d old, г Second Quality, 
D ALTY First Quality, £12 15s. 
A а £21. Cryst« Рт ; lass, 
— . — Crystal Glass, 
Hydrographic Department, £19. 


Admiralty, London, S.W., 

19th May, 1894. 

Sir, —! have much pleasure in re- 

turning you the two Non-Magnetisable 

Watches which you were good enough 

to send for my inspection. They 

have successfully passed through a 

severe test in close proximity to a 

powerful dynamo, and I believe the 

Astronomer Royal is in correspon- 
dence with you on the subject. 


Гат, Sir, your obedient servant, Ww 
W. H. WHARTON, № . е 
— H rapher. All SS A 
2 1 T е ie Це: exact time 3 — iia T ph English e English 
| of the Sun erozstnó the Meridian. LA 9, Strand, W.C. Silver, First 
ex 6 REED Quality, £9 98. Second Quality, £5. 
2 „N Үч! one о! smiths. Watches S LA ! Exhibition, 1892 Sere Sas aa | Crystal Glam, 44. 
Га : K Cen N. N prize Medal, Eleotrioa ition, ; and Dust t, Open Face Face, Crystal 
zstablished Mall a Century ? for Non- Magnotisable Watohes. Gir EAY ie Hunting or Fol H Hunt g, Cases, 
CERTIFICATE AND WARRANTY WITH EVERY WATCH. POSTAGE FREE AT OUR 9 Quarter Plate, Sun y, aad e m y 2 1 CXCEP- 
OWN RISK. OLD WATCHES AND JEWELLERY TAKEN IN EXOHANGE. TIONAL VALUE ever nd 


Our Treatise on Watches, just published, 141 pages, 320 illustrations, free on application. 


S. SMITH & SON, „о, 9, STRAND, W. O. “хо xew ossxnvarony. 
“THE ELECTRICIAN” 


ELECTRICAL lb 


AND HANDBOOK, 1897. 
(Established 1882.) 
The Big Blue Book (22727) 
e i g Gi e 00 Reyal 8ve. 
VERY COMPLETE SPECIALLY-WRITTEN INFORMATION REGARDING ELECTRICAL MATTERS, STATISTICS, 


TABLES IN EVERY DAY USE, FINANCIAL INFORMATION, &c., &c., &c. 


0000000 


SPECIAL NOTICE. — 
The 1897 EDITION of this Valuable Work is NEARLY READY. 


This Edition will contain many New Features of interest. 


SUBSCRIPTION ORDERS (5s., post free 58. 9d., Payable in advance) CAN NOW BE RECEIVED, 


This Book has a bona fide World-wide Clroulation. Written Guarantee to this 
effect will be cii by the poner If required. 


NEW NAMES = CORRECTIONS °° BE SENT IN AT ONCE. 


SUBSCRIPTION and ADVERTISEMENT ORDERS are now DUE. 
Latest Date fer Advertisement Orders, January 25th. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
"THE ELECTRICIAN " PRINTING AND PUBLISHING CO, Limited 1. 2 and 3, Salisbury Court, Fleet Street, London, E.C. 
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CLAYTON 


MANGHESTER 
Makers of DYNAMOS and MOTORS up to an? size for 


POWER TRANSMISSION. 


T 
110 


е —:. 


= VES — f ia 35 


|| 
| 


ШЙ 


во K.. MOTOR, TOTAL WEIGHT, 6 TONS. 
2 We do not make low price Machines, but Machines designed for rough usage and overload as 
required for Power Work. 


| 
Inventors’ Modeller & Scientific Apparatus Manufacturer. , ly 5 
43, SKINNER LANE (Works: Cross Stamford St. WB l 
and Telephone St.), LEEDS. mo n 
Telegraphic and Cable Address: MOTOR, LEEDS.” 


COAL SAVING FURNACE BARS. | 


ji, ү a N N N n | 
СИ «i D A ai ‘it 
No alteration. Fit any bearer and all types of boilers. Used at Electric Stations. | — — — > — — — 
Quicker Generation of Steam. Cost about same as ordinary bars. v hed (и DELAWARE HARD FIBRE v 
Also Makera Circular Sets supplied. | * — - 
pu- | ВА Perfeet 20000 dd ——Te—T— 
No. 2 AIR CHANNEL SMOKE CONSUMING RS (combustion): MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY. By E. Tremlett Carter, G. E., M. I. E. E., F. R. A. S., F. P. S. 
Apply: GLARKE & CO., Forest Rd., Nottingham. (Lond.). 650 pages, 200 1 Illustrations and over 80 "Tables of Engineering Data. 
—————————————————————————————————————— 128. 6d. post free, abroad 13s. 


DAIL Y [Price 1d. ELECTRIC MOTIVE POWER. By Albion T. Snell, A. M. IC. E., 


Erice 11 M.I Е.Е. Over 400 pages, nearly 250 Illustrations 108. 6d, 
THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 
TENDERS ano GONTRAGTS. |: ELECTRICAL TRANSMISSION or ENERGY. By A. 
The New London Daily Paper. 26s. nett. a 
Contains :— ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 
ALL THE OONTRAOTS OP THE DAY. THE ELECTRIC MOTOR AND ITS APPLICATIONS. By T. C. 
Including: Martin and J. Wetzler (with an Ap 87. ds the Develo ment of ithe lectrio 
THE ELECTRICAL AND ENGINEERING | Мог еізсе 1888. by рг торів Во in рш, 
REQUIREMENTS OF THE WORLD. TRANSFORMERS FOR SINGLE AND MULTIPHASE 
Ot all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers CURRENTS. By Gisbert Kapp. Translated from the German by the 
Sabscriptioas:—3 months, 9s. 9d.; 6 months, 19s. 6d.; 12 months, 39s. Author. 6s. 
post free. Single Copies ıd., post free тій. 
ADVERTISEMENT RATES ON APPLICATION. THE “ELECTRICIAN” PRINTING AND PUBLISHING C0., LTD., 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, E.C. 1, 2 & 3, SALISBURY COURT, FLEET STREET, LONDON, 
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à WILLANS “ме. ENGINES 2 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
OONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 


as 3 
ANS 8 xm 


Extreme ‘Economy Ыис 


A consumption of less than 131Ь. per LH. P. per hour has been recorded under suitable conditions of size, pressure, do., 
and even in Engines of 80 I. H. P. a consumption of less than l4jlb. can be guaranteed with 160]b. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 158,600 H.P. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., 2 гт 


See 


| ЖС д Eo. 3 , Important eAnnouncement 
c 


on page ci. 


DAVEY, PAX MAN CO., 


ENGINEERS, Oor. GDS ЕБ. 


Londen Office: 78 date 139), QUEEN VICTORIA STREET, к.с. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


wem: Steady Running Engines f for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


TELEGRAPHIC ADDRESS: 
“РАХМАН COLCHESTER.” 


PHOTOS, &e. 


POST FREEZE. 


Improved Portable team Engine, with attached, forming 


Coupled Horizontal Engine, rtable electric light plant. Single cylinder ү t^ 13h.p.; double Horizontal High Pressure Coupled Compo 
4C to 1,000 Н.Р. o der. 8 to 25 h. p.; compound, 8 to 80 h. p. nominal. Engine. 12 to 1,000 H. P. pound 


B 


Digitized by Google 
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Ir is exactly ten years ago since the Institution of Electrical 
Engineers, then the Society of Telegraph Engineers and 
Electricians, has been treated to a Presidential Address of a 
distinctly submarine telegraph order. On J anuary 18, 1887, 
Sir CmanLxs Ввтонт gave a succinct account of the rise and 
progress of oceanic telegraphy. Yesterday Sir Henry Mance 
imparted fresh interest to a subject which once fascinated the 
entire civilised world. Although it is a decade since we have 
had a submarine telegraphic address, it is not & decade since 
the telegraph branch of the electrical profession has given a 
President to the, premier electrical society. We need only 
recall the names of Gravas, Preece, Siemens and Krrviw, all 
Presidents since Jubilee Year, to show how well telegraphy 
has been represented in the Presidential chair. 


— ed 


Ir is with great satisfaction that we observe that the keynote 
of Sir Henry Mance’s Address, so far as it relates to the 
affairs of the Institution, is concentration. His ideal is that the 
Institution should “ include in its ranks the names of all who 
are interested and devoted to the development of Electrical 
Science." Evidently he would not think it an honour to 
preside over the residuum of the residuum left after this section 
and that section, this coterie and that coterie, had made a 
home for themselves elsewhere. Scarcely less significant are 


the President’s references to the Building Fund, references in 
which we fully concur. It is our duty to seriously consider 
whether the interests of the Society are not prejudicially 
affected by our inability to offer to our members, or any sub* 
sidiary associations which may be affiliated with us, the 
convenience of a central place of meeting and research.” 


Or the many interesting remarks that Sir Henry has to 
make about submarine telegraphy, the two following are 
probably the most likely to attract attention. According to 
his experience, a shallow-water cable, after 21 years’ sojoarn 
at the bottom of the sea, may be expected to require new core 
to. the extent of about 8 per cent. of the total length —no great 
matter from the sole point of view of depreciation. But, ав 
Sir Henry says, in a 1,000-mile line, 8 per cent. means 80: 
miles of new cable, and this mileage means something like 
one interruption per month; a number far too high for an. 
important line. 


Tur President also does his best to lay the cable-cutting 
spectre, conjured up by imaginative writers whenever the dogs. 
of war are afoot. It would be well if the nervous could be 
made to learn and inwardly digest the cogent arguments set 
forth. Of course, when the dread moment does come, we 
shall have many a bad quarter of an hour; but so, we hope, wil] 
our antagonists. The bottom fact to be remembered is, how- 
ever, that cable-cutting is no easy game, and that if we 
are equal to our responsibilities no very serious telegraphic 
isolation need be feared. 


Waarever the Electrical and Allied Trades Section of the 
London Chamber of Commerce may or may not do, it certainly 
succeeds in securing a satisfactory succession of first-rate 
Chairmen. The first Chairman was Mr. Crompron,-the next 
Mr. Emm Ganck&, and on Friday last Mr. SRT Morse was 
elected. We are glad to observe that the members of the 
Electrical Trade Section have no liking for being called 
together pro formá and for naught else; one could wish that 
the same sensible arrangement were more general. There was 
at Friday's meeting the usual intimation that as Electrical 
Exhibitions did no particular good to trade, the promoters of 
them need look for no particular support from the Electrical 
Industry at large. Of course, there are Exhibitions and Exhi- 
bitions, but in the present stage of the industry we quite agree 
that the wiser course is to regard each proposed show as. 
“ suspect " until its utility is demonstrated. 
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In another column we publish an interesting réswné of the 


functions and duties of the Berne Bureau, presided over by 


Dr. Rotnen. Some light, also, is thrown upon the nature of 


the somewhat mysterious deliberations which take place at 


these quinquennial jaunts, yclept Internatignal Tefegraph 
Conferences. The compiler of the article has, however, still 
jeft an air of mystery over a portion of his subject. For 
the purpose of the proper allocation of the annual expenses of 
the Berne Bureau and the quinquennial outlay upon the Con- 
ferences, the various Administrations are divided into six 
classes. We were not surprised to find England, France, and 
Germany in the first class, but it was a shock to find Turkey 
there too. This led us to investigate the matter a little more 
closely, with the result that we cannot but conclude that the 
method of classification is based upon the time-honoured 
custom of mixing the names up in a hat. No other system 
gould give such bewildering: results. Here we have India 
reckoned as a first-class Administration ; whilst the apple of 
discord is cunningly thrown into the midst of our colonial 
possessions by giving South Australia, the Cape, New South 
Wales, New Zealand, Queensland, and Victoria, mere fourth- 
«lass awards, and relegating Western Australia, Natal, and Tas- 
mania to the sixth class, a category which includes the benign 
inhabitants of New Caledonia. Spain, we observe, is a second- 
class ** Administration," which accounts, perhaps, for the non- 
arrival up to date of that telegram we despatched some three 
years ago from Ronda to Granada. 


f —— 


Ir is seldom that a new primary or secondary battery is 
introduced without some reticence as to the most i mportant 
details of its construction. The Sola ” battery, by which the 
daily papers have been so impressed in their accounts of the 
Ward electric omnibus, has not yet emerged from the mystery 
with which its originators have surrounded it. The company 
which is putting M. G. R. Bror's accumulator upon the 
market shows, however, none of this false modesty. Last 
Tuesday the Company invited representatives of the technical 
press to an exhibition of the Blot cell. The methods of con- 
struction were shown in detail, and we were even given some 
particulars of tbe methods of manufacture. The cell is of the 
Planté type. The plates are made up of long coils of flat and 
embossed roughened lead ribbon, wound alternately on a light 
leaden shuttle. The tops of these coils are electrically soldered to 
@ lead frame. Thus the plates afford an enormous surface for the 
active material in a comparatively small space. Plates made 
up like this can swell to a great extent, so that there is abso- 
lutely no tendency to buckle. The Blot accumulator seems 
to us to present several advantages for traction work, and we 
shall watch its performances in this direction with great 
interest. 

An article in the current number of the Street Railway 
Journal of New York contains some striking data relating to 
the economy of certain unmentioned American tramway power 
stations. The working of ten stations is analysed, the best of 
these being a station denominated “ A." With water-tube 
boilers, working at 1601р. pressure, and cross-compound direct- 
coupled condensing engines, it is claimed that at this station 


a kilowatt-hour has been delivered at the switchboard in 
ordinary work, with a consumption of only 2:6lb. of anthra- 
cite, costing 9s. 7d. per ton. The astonishing part of the 
performance is that only 7:6lb. of water were evaporated per 
pound of coal; so that a kilowatt-hour was obtained for no 
more than 20lb. of steam. Now, we do not wish to say 
these results are impossible; but we do assert that they 
rival anything that has ever been done before, even with the 
best steam engines working under most favourable conditions, 
Taking a combined efficiency of engine and dynamo at 85 per 
cent.—which is probably higher than was actually the case 
at station А "—the steam consumption works out at 12:75lb. 
per hour per 1. H. 7. The best result yet obtained with triple- 
expansion condensing engines is, we believe, about I 2lb., 
while Mr. WILAxs obtained an economy of 12-74lb. per 1. B. p. 
per hour, with a triple-expansion condensing engine of his 
well-known type on a special trial run. But these were triple- 
expansion engines; and, excepi for the remarkable engines at 
this mysterious station ‘ A," we have yet to discover the 
compound engine for which so high an efficiency has been 
claimed, even on full-load trial. It is surely incumbent on 
the engine builders of station A" no longer to hide their 
economy under а pseudonym. 


— — — ee — — — 


Röntgen Rays. — A vote of 50,000 marks for X-ray research 
purposes figures on the Prussian estimates. 


Russian Academy of Science.—The Russian Academy of 
Science has elected Lord Kelvin an honorary member, and 
Lord Rayleigh a corresponding member. 


Mr. Vernon Boys.—Mr. C. Vernon Boys has resigned his 
position of Assistant Professor of Physics at the Royal College 
of Science on being appointed Gas Referee by the Board of 
Trade. 


Institution of Civil Engineers. — Among the associate-mem- 
bers transferred to the class of members, at the last meeting of 
the Institution of Civil Engineers, we notice the name of Mr. 
William Arnot, of Glasgow. 


The Brett Papers.—Mr. Latimer Clark, as is generally 
known, possesses a very complete collection of original MSS. 
relating to the numerous telegraphic schemes and inventions 
of the Bretts, a collection which he generously proposes to 
present to the Institution Library. 


An Italian Institution of Electrical Engineers.—A new 
society has just been organised at Milan to be known as La 
Associazione Electrotechnica Italiana. Prof. G. Ferraris, of 
Turin, has been elected as the first president, with Prof. G. 
Mengarini, of Rome, and Prof. G. Colombo, of Milan, as vice- 
presidents. 


A Solenoid Elevator.—A novel form of élevator has been 
developed by a Chicago inventor, named Smitb, during the 


past year. The power to raise the cage is supplied by a large 


solenoid and iron core, acting through a system of pulleys, after 
the fashion sometimes adopted in hydraulic lifts. The con- 
struction is simple, but the efficiency 


Cable Interruptions.— Date of Interruption. 
Puerto Plata—Martinique ....................... Dec. 19, 1895. 
Maranham-—Ceara ............................. Dec. 2, 1896 
Obidos— Parintins...,.. 2. een oves io e ero hoo ror aeo ccs Dec. 7, 1896 
Hong Kong—Macao .............. eere Jan. 5, 1897 


The British Association.—The Ottawa correspondent of The 
Times states that the British Association Committee at Toronto 
has drawn up a provisional programme for the meeting next 
August, subject to the approval of the Council in England. 
The meeting will last from the 18th to the 25th, the Dominion 
and Provincial Governments co-operating with the local com- 
mittee to ensure the success of the gathering. 
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Lecture Courses. Prof. Silvanus Thompson will: give on 
Monday evenings, beginning January l8tb, at 8 p. m., at the 
"Tecbnical College, Finsbury, a course of lectures on Alternat- 
ing and Polyphase Currents.” The Wednesday evening course 
(first year) is devoted during the present term to * The Design 
and Construction of Electromagnets.” The special laboratory 
course of instruction in Electroplating and Electrotyping, by 
Mr. Rousseau, will begin next week. 


The Borkum-Vigo Oable.—The Berlin correspondent of The 
Times states, under date January 11th, that the number of tele- 
grams sent over the new Borkum - Vigo cable during the first fort- 
night that it was in operation amounted to 4,671, and this in 
spite of the interruption to business caused by the Christmas 
and New Year holidays. The telegrams include messages sent 
to or vid Germany from East Asia, British India, Africa, South 
America and Australia, as well as messages sent to these desti- 
nations vi Germany and Spain from Russia, Austria, and the 
Scandinavian countries. 


The Gülcher " Accumulator.— L’ Electricien of January 9th 
describes a new secondary battery in which the active material 
is held in a sort of web. The warp of this web is made up of 
lead wire, and the woof is formed of glass thread. The paste 
held in the meshes is said not to be shaken out by shocks such 
28 traction accumulators are submitted to, and the glass thread 
is said to prevent buckling, and also serve as a separator. 
The plates are only 3mm. thick, and are placed 3mm. apart. 
"The capacity claimed is about 20 ampere hours per pound of 
positive plate, for an output of 0-03 ampere per square inch of 
positive plate. 


Electrical Standardising, Testing, and Training Insti- 
tution.—Mr. James Swinburne, M. Inst. C. E., commenced 
yesterday a course of lectures upon Dynamo and Trans- 
former Construction" to the senior students of this Institu- 
tion. As the result of the recent Scholarship Examination 
the following awards have been made by the Board of 
Control of this Institution :—To Laurence J. Kettle (Dublin 
University, a Maxwell Scholarship, value 50gs., tenable 
for two years; to C. J. Simeon (Cheltenham College), an 
Exhibition, value 30gs., tenable for two years; to S. W. 
Humphery (private tuition), а prize of 10gs. 


The “Henry” Single-Wire Double-Track Traction System. 
With a view to reduce overhead trolley construction to a 
minimum, a system of single-wire distribution for electric 
tramcars has been invented by Mr. J. C. Henry, of Colorado. 
For a double track a single overhead conductor is provided, the 
wire being supported by span wires carried in a zigzag from 
pole to pole, the poles being placed alternately on opposite 
sides of the street. The conductor is vertically over the 
space between the tracks, and each car carries on its roof а 
slider bar, which makes a scraping contact with the side of the 
conductor. Cars moving in opposite directions make contact 
with opposite sides of the conductor. 


Electric Launches in America. —Judging by a pamphlet issued 
bythe Electric Launch Company of New York, left in our office 
by Mr. J. C. Chamberlain, the electric launch business seems to 
be making more progress in the States than in this country. 
This notwithstanding the drawback that there is too much 
water in the neighbourhood of their large towns, which 
precludes their using charging stations such as we have here 
and there on the way up the river. In America the launches are 
mostly bought by contractors, who use them either on the “ two- 
penny bus or the “ sixpenny row on the Serpentine " system. 
During the Columbian Exposition 200,000 launch miles were 
run, and a million passengers were carried. 


Combination of German Electrical Companies. The report 
that Messrs. Schuckert and Co., of Nuremberg, have bought 
Messrs. Naglo's electrical works in Berlin has been confirmed. 
This is of particular interest in view of the recent combination 
of the Allgemeine and the Union (Thomson-Houston) Electrical 
"Companies, announced on page 267 of our issue of Dec. 18th. 
-Messrs. Schuckert have probably found it necessary to have a 
factory in the capital, in order to compete with this new com- 
bination and with Messrs. Siemens and Halske, their two most 


powerful rivals. We should not be surprised to hear of an 
amalgamation of some 'of the more important of the smaller 
electrical firms, such as Lahmeyer and Co., Kummer and Co., 
and the Helios Company. The instrument and telephone 
works of Messrs. Naglo's remain unabsorbed, under the same 
style as hitberto; Herr Emil Naglo aleo, remains manager of 
the machine works. | 


The Rubber Industry of Lagos.—The latest report of the 
Colonial Secretary of Lagos describes the growth of the rubber 
industry of the colony as almost incredible. On the Gold 
Coast the export, which in 1882 was nil, in 1893 attained an 
annual value of £200,000. In 1894 Lagos sent away rubber 
to the value of £324. 6s. 4d., and 5,5671b. in weight; in 1895 
the value was £269,893, and the weight of 5,069,576lb.: As 
far back as 1882 Sir Alfred Moloney, who was the originator of 
the industry at the Gold Coast, suggested its introduction into 
Lagos ; but there was no real progress until 1894,-when Sir 
Gilbert Carter, the Governor of Lagos, announced to the mer- 
cantile community that he had been able to induce a number of 
natives from the Gold Coast, who were experienced in rubber 
collecting, to visit Lagos to aid in developing the industry 
there. The inspection of these experts led to their reporting 
that certain districts were rich in rubber-producing plants; the 
merchants then took up the idea with enthusiasm. But 
already there is danger that reckless destruction will ruin the 
industry. . | 

Contemporary Electrical Science.—Some further advances 
in the diagnosis of tubercular diseases by means of Róntgen 
rays form the subject of an interesting Paper, by C. BoucHARD, 
in No. 26 of the Comptes Rendus. The right lung of a patient 
threw & deeper shadow on the fluorescent screen than the left, 
and the conclusion that it was filled with tubercles was sub- 
sequently verified. The heart and the aorta are also well 
shown when a powerful source and a good screen are em- 
ployed. The abdominal regions are more opaque; but it is 
very probable that they will have to yield their secreta to 
rays of greater penetrative power than those hitherto em- 
ployed. Some striking cases, in which the new method was 
successfully employed, are described by M. Вкксо®Е in the 
same number. M. SwwoEkDauw investigates the change of 
the discharge potential with the state of polish or tarnish of 
the knobs. In all discussions of this question a distinction 
must be made between the static and the dynamic spark poten- 
tial. The former term applies when the potential is steadily 
raised until discharge ensues, the latter in the case of 
rapidly alternating discharges. It is found that the static 
potential remains constant, or even diminishes when a layer of 
oxide is formed on the knobs. But the same layer will act 
as a check upon the alternating discharge, and the dynamic 
discharge potential shows a very perceptible increase. 
L. BENoisT endeavours to arrive at the quantitative law 
governing the dissipation of a charge by X-rays when the 
charged conductor is immersed in various gaseous media. He 
finds that the rate of discharge is approximately proportional 
to the square root of the density of the gas, and to its absolute 
temperature.——In the Atti dei Lincei, No. 11, C. MAnANGONI 
endeavours to clear up a serious anomaly militating against the 
truth of the simple law of opacity to X-rays, which makes it 
proportional to the density. Potassium is lighter than sodium, 
but the latter is a good deal more transparent. The supposition 
which suggested itself to Marangoni was that the opacities of the 
to twoalkaline metals were proportional to their atomic weights, 
which are as 39 to 23. This is supported by the fact that 
metallic lithium, with an atomic weight of 7, is more trans- 
parent than either of them. Cutting slices of the three metals 
in the inverse proportion of their atomic weights did not, how- 
ever, yield equal amounts of absorption, sodium remaining still 
too transparent until it was made double the thickness, and 
lithium refusing to absorb any X-rays at all. The absorption 
seems, in fact, to be independent of the thickness in some 
cases, which would suggest a mere surface action analogous to 
reflection. Sgr. Marangoni is reduced to the surmise that the 
opacities are proportional to the atomic weights when the 
layers are very thin. But an explanation might also be sought 
in what Roiti calls cryptochrosis.—[E. E. F.] 
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JACOB BRETT. 

It is with deep regret that we announce the death, on 
Saturday evening last, of Mr. Jacob Brett. 

Jacob Brett was born in the parish of St. James, Bristol, 
on October 16, 1808, so that, at the time of his death, he had 
just passed his 88th birthday. It was more than half a century 
ago, that is to say, in 1845, that he took out his first patent in 
connection with telegraphy. On June 16th in the same year 
he registered a concern called the “General Oceanic Tele- 
graphic Company,” the objects of which were stated to be “ To 
form a connecting mode of communication by telegraphic 
means, from the Britisb Islands and across the Atlantic Ocean 
to Nova Scotia and the Canadas, the Colonies and Continental 
kingdoms.” This afterwards developed into the Atlantic Tele- 
graph Company. On July 23, 1845, Mr. Brett laid before the 
Government a plan for connecting the Government Offices in 
London with the most distant parts of the United Kingdom 
and with the Colonies, the letter, a copy of which is given 
below, being acknowledged by the Prime Minister, Sir Robert 
Peel, on July 25th. 

[Copy of a Letter submitted to the Government in July (1845).] 
8 Printed by Brett’s Electric Telegraph. 
To the Right Honourable Sir Robert Peel, Bart. 
London, July 23, MDCCCXLV. 

We beg the honour to submit a plan for 
general communication by means of oceanic 
and subterranean inland electric telegraphs 
for which patents have been secured by the 
undersigned, and for their construction on 
cheap and efficient plans. 
` By means of this telegraph any communica- 
tion may be instantly transmitted from London 
or any other place, and delivered in a printed 
form, almost at the same instant of time, at 
the most distant parts of the United Kingdom 
or of the Colonies. 

The advantage and power offered to the 
Government by this invention render it of the 
greatest importance that they should have it 
under their own control, and arrange and con- 
duct this plan of eral telegraphic com- 
munication. The following are a few advan- 

es offered by this patent :— 

. The immediate communication of Govern- 
ment orders and despatches to all parts of the 
Empire, and the instant return of answers to 
the same from the seats of Local Government, 
Ko., all delivered in an unerring and printed 
form. 

II. A general telegraphic Post-Office system, 
uniting the chief and branch offices in London 
in communication with all the offices through- 
out the kingdom, for transmitting messages of 
business, &c., from merchants, brokers, trades- 
men, and private persons, at a fixed rate of 
charge. These communications, being printed 
oh paper, may be enclosed in sealed envelopes, 
and addressed by confidential clerks, to be 
issued by special messengers, or the usual 
Poet-Office delivery. 

III. The advantages of this plan applied to police arrangements through- 
out the United Kingdom, to the army and departments, must be at once 
obvious to the Government. By it instructions might be conveyed instan- 
taneously, and the movements of the forces so regulated that ару available 
number of them may be brought together at any given point in the shortest 
possible time necessary for their conveyance. 

These are some of the advantages, others readily suggest themselves, 
namely, general communication between the stations on the coast, such as 
lighthouses, Channel Islands, &c., so that a general supervision of the 
coast might be obtained for the use of Navy, Lloyd's, and for the preven- 
tion of smuggling, &c. J. W. and J. BRETT, 2, Hanover-square. 


To appreciate the full significance of these efforts it is only 
necessary to bear in mind that submarine telegraphy was at 
this date entirely unknown, and that the earliest telegraph 
company in the world, the Electric Telegraph Company, was 
not incorporated until the following year, only opening its 
doors for the reception of land messages in 1848. 

Mr. Jacob Brett, and his brother, Mr. John Watkins Brett, 
baving failed to secure sufficient financial support in England 
on behalf of the General Oceanic Telegraphic Company, 
applied, in April, 1847, to King Louis Philippe for permission 


Mn. Jacos BRETT. 


| 


to lay a submarine cable across the Channel from Dover to- 


Calais. After a lengthy correspondence they were granted, on 
December 9, 1847, a concession, though not an exclusive one. 
In April, 1849, the brothers Brett obtained from Louis 
Napoleon, then President of the French Republic, the exclusive 
right for the next ten years to lay cables from England to 
Franoe. 

On August 28, 1850, the two brothers, at their own cost, 
and with the assistance of friends, laid the first submarine 
telegraph cable, and transmitted type-printed messages through 
it. This cable was merely a copper wire insulated with gutta- 
percha. It was almost immediately destroyed by some ignorant 
French fishermen, who had accidentally hooked it. 

In the following year Messrs. Brett formed the Submarine 
Telegraph Company, with the late Sir James Carmichael as 
Chairman, and laid a successful four-conductor iron-sheathed 
cable. In the course of a Friday evening discourse, ** On the 
Submarine Telegraph," delivered at the Royal Institution on 
March 20, 1857, Mr. J. W. Brett refers to this supreme success 
in the following terms: I well remember the impressive 
moment when Dover and Calais first responded by instantaneous 
communication, the electric spark not only delivering its 
message, but at a given signal, firing guns at an instant of 
command on the opposite side of the Channel; my only 
impression was that of profound humiliation—how feeble had 

been our efforts, how wonderful, and 
past explanation, the result of the 
agency employed!" "The two brothers 
next laid, in 1853, the Dover-Ostend 
cable, formed the Mediterranean Tele- 
graph Company, and in 1854 laid a cable 
from Algiers to Sardinia and Corsica >. 
they also made many endeavours to 
form a company to lay and work 
submarine cables between Suez and 
India. 

In 1852 they formed the European 
and American Telegraph Company, 
which afterwards became the Mag- 

. netic Telegraph Company, and was. 
eventually amalgamated with the 

British Telegraph Company. They 

also laid the first underground lines 
from Dover to London, aed thenee on. 
to Birmingham and Manchester. 

In October, 1856, the first Atlantic 
Telegraph Compeny was formed, in 
which Mr. J. W. Brett, who died in 1863, 
was largely interested; but by the 
time Atlantic telegraphy had become- 
ê completely accomplished fact Mr. 
Jacob Brett had retired into private 
life, 

The closing years of Mr. Jaenb 
Brett’s long life were passed in positive- 
penury, the fortune he had acquired 

in early days having been lost, mainly through injudicious 
investments. In 1886 he was granted a Civil List pension of 
£100 a year, upon the recommendation of Mr. Gladstone ; 
beyond this he had no regular income of any kind. This 
sum being found insufficient for his maintenance, an applica- 
tion was made in 1892 to the Firat Lord of the Treasury 
by the Institution of Electrical Engineers, in response to which 
a grant of £200 was made from the Royal Bounty Fund. But 
notwithstanding the rigid economy exercised by Mr. Brett, 
this grant was soon exhausted; and, but for the benevolent 
assistance of old electrical friends, he would have wanted many 
things which, to an infirm old man of nearly 90, are absolute 
necessaries. And, once again, a few weeks ago a petition 
was prepared, signed by Lord Kelvin, Lord Rayleigh, Dr. John 
Hopkinson, Mr. W. H. Preece, Sir Henry Mance, and Mr. 
Latimer Clark; but before relief came the sufferer had passed 
away. It is some consolation to learn that he was in no way 
embittered by his lack of means, but continued to take life 
with cheerful resignation unto the end. 
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ELECTROMAGNETIC THEORY.—XCV.* 
BY OLIVER HEAVISIDE. 
(Continued from page 241.) 


$386. There is another way of obtaining the waves of 
voltage and current generated by a source at the origin in 
the form ofa series of waves of the type e ^P, (z)w"/[m. In- 
-stead of, as already explained, expanding Үе? in I functions, 
and then generalising, we may operate upon the known funda- 
mental solution P,(z) in a suitable manner directly. Of this 
process a special example was given in § 882, relating to V, 
being constant. It can be generalised thus. We know that 


VSV, or Ме = eV et, (95) 


where r stands for (p! – о?) jv. Now let the operator which 
-generates a function out of 1 be denoted by enclosing the func- 


tion in square brackets; for example, Veet 2[V,«*]1. Then 


Veh! = c-r" [V e&t]. (96) 
Now we know that 
= p © (p? — о?) ( 9 
(Meu о, 1-077 Ilo. (97) 
Put this at the end of (96), then 
Vete eve T ret. (98) 
But we also know that 
Io f) = Po(2) ; (99) 
therefore (98) reduces to 
vet [Уе p, %, (100) 
D 
the required result. 
Correspondingly, 
~o\t = 
Тобе = E=) Vor = [V] PTP) (101) 


by (100). 

The advantage of conversion of functions to operational 
form is that whereas we cannot shift the order of conjoined 
functions and operators, we can do so with operators, if we 
work properly. Thus, in passing from (98) to (100), we 
shifted «7* two steps forward; and in passing to (101), we 
shifted the fractional operator one step forward. 

The structure of (100) is worth notice. It may be simply 
shown thus. Let F, and G, be two functions of t, and [F,] 
and [G,] their generating operators. Then 


F, = Fo] [G,]-! Go: (102) 


This is obvious, being mere mathematical jugglery. But if 
we change G, to G, a function of x as well as of t, reducing to 
Go when 2 = 0, then Е, will also become changed to a function 


of z and t. Thus 
F [F,] [G,]*! G. (108) 


Now, if G satisfies a certain characteristic partial (variables 
x and t), so does F, by its construction. Therefore F is the 
х, t solution produced by Е, just as G is produced by G, 

In our application, equation (100), Е, is V e, which is any 
function of t, and G is P. (z), the special function of z and t, 
reducing ю Jo (ot) at the origin. Put xr-0 in (100), and it 
makes V,e/—(V4«*]1. When z is not 0, (100) represents the 
со wave. 

But time differentiations on Р, () are complicated. The 
proper simply working differentiators are a and 8. Use them. 
Put q (ar) for р. We can at once eliminate B, because 
and а are equivalent with operand P, (з). So put 30 + a7) 


for p in (100). This makes 
p-o (1-а)? = ы ( n 1-а (104 
р ITG \р+о/ l+a p 1 + а? 


к Thin series of Articles is a portion of Vol. II. of Mr. Heaviside’s work 
on " Electromagnetic Theory.” All rights of reproduction are reserved. 


Therefore (100), (101) become 


Ve” = [Vee] = P). (105) 
LoCe = [V - 2 (2), (10) 


where, of course, the first operator is to be expressed in terms 
of a. When this has been done, if the combined operator 
acting in Po, (2) makes a power series, say, 


Vert = (SA,a")Py(2), (107) 
thenjwe at once get the full development 
Ve” => A. , F. (. (408) 


§ 387. Incidentally, we get this interesting application of 
physical to pure mathematics. Take 2 = 0 in (107) or (105). 
Then we expand У, in I functions. That is, Fo being any 


function of the time, 
_ d 
F,»[F.]] , (109) 
l+a 


is its expansion in I functions, provided a“ is turned to I. (ot) 
in the result. First turn F, to [Fall Fo] being a function 
of p, then put $о(а+а-—!) for p. Then multiply by (1—a*) 
х (I Ta). The result is A, a“, and is the expansion of Fo 
in I functions, if a” means I, (ct). 

The theorem is very striking. It is obviously true by the 
method employed, based upon & special use of (108), a simple 
property; but by pure rigorous mathematics there seems 
nothing whatever about (109) even suggestive of Bessel 
functions, let alone the result. 

By using (109), all the previous results of the kind may be 
got. It is only necessary to give one or two examples for the 
sake of explicit illustration. Say 


det" (oe (4 Y. (110) 
a. UN 
then (109) makes 
8 (11) 


„ rej 
Expand in rising powers of a by division, or otherwise. The 
result is the expansion (66), with the variable at here instead 
of x there. 
Again, 


Fo = sin (20) = (Jet) іи +... 


с [2р a(1 + a?) 


c т N 
2 (2) ICF exa uc) 
Therefore, by (109), 
a(l — a?) 
sin let 1408+") (118) 


Expand by division. The result is equation (71) before got. 

A modification of (100) is just worth mentioning. Though 
not wanted, it will serve as a good example of the treatment 
of operators. We have 


PV = Ve- LV p- Ре = Үер – Р). , (1% 


во we may put the last result for V. in (100). [V (р - e)l 
means [V with p — p put for р. And, using a instead, (100 


beeomes 
1а 
Ve* e [V(p— P 00). (116) 
One example, different from the former, will be enough. Say 


sp 
a (116) 


Now turn p to р-р, and then put jo(a+a™) for p. The 


Vo- sin st = 7 
p 


result is 
ELLE PEE а с (117) 
с |-(2ple)a- aj + ғ%(2а/о)? 
Using this in (115), we get 
Vert = 28 P (118) 


c "ü- (2pa/o — a)? + (баў. 9) ' 
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or, expanding by division just the beginning part, 
3 2 
Vert = 211 а «(8 sa +) + mx (119) 
c c а? g? 


This is correct as far as as. For, with х = 0, we get the expan- 
sion of e^! sin st in I functions, as can be verified by the formula 
(68). It wil be seen that this is not so good a way as the 
other. That is, it is simpler to make Үе?! instead of V, be 
the time function under treatment, as in the former method, 
equation (100). n 

$388. Although the development of ¢* in I functions fails 
to give immediately, by the proper generalisation, the com- 
plete wave of voltage generated when the impressed voltage 
V, varies as <P" and n is any negative integer, but requires a 
particular treatment which will be given; yet the formula 
may still be employed without change in these exceptional 
cases to obtain the waves generated by impulsive voltages, 
simple or multiple. Thus, let 


| Ve tpi = go be. (120) 
бо — 


This means that V, is an impulsive function, the impulse 


being 4, at the moment t=0, because the variation of « does 
not count in the no time of an impulse. Expand in I functions 
by the formula (68). The result is 


pl -4e(L, - L. (121) 
Now I, and I , are identical when ¢ is finite, but they are 
not absolutely identical. The difference is most important 
here, being the impulsive function itself. Generalising (121) 
in the usual way, we get 


y dint P. Я Р,), (199) 


е0 


the argument of the Р functions being z as usual, instead of 
the ot of the I functions. By inspecting the formula for u"P,, 
we see that ; 

ww u 

c m lp uw. 123 

[-1 [-1 —1 1 1 ( ) 
This is the generalisation of (121). It expresses О=0 for all 
finite values of и and ir. In fact, we have 


uw Pa 
MEE = А 
for any integral value of n, positive or negative, provided « 
and : are finite. The difference is merely impulsive, and 
may be quite negligible in general. But not when im- 
pulses are actually in question, as now. Using (123) in (122;, 


we get | 
V ot a (— Tip : 
» jc Er 775 1) 


because и – 10 = сх/е. This expresses the complete wave, in- 
cluding the head, which may, in fact, be the most important 
part, The first term, which із the same as 3081, only exists 
at the place = 0, that is, at х = vt, and its time integral is 1. 
The rest expresses the tail, continuous and finite from the 
origin to the wave front. 

The meaning may be made plainer thus. Put on V, steady 
at the origin. The result is a finite wave of V, falling from 
V, at the origin to Voe ~ ^ at the wave front, and then dropping 
suddenly to zero. But if we let Vo remain on only the very 
short time 7, and be followed by V,=0, the effect is the same 
as keeping on the steady V, but followed by a second impressed 
voltage - Vo, starting at the moment t— 7. The real V is 
then the difference of the two waves, and consists of a head, 
of depth vr, at the wave front, consisting of the uncancelled 
part of the first wave, and of a tail, resulting from the differ- 
ence of the two waves. Shortening ¢ indefinitely, and 
increasing V,, we finally come to an impulsive impressed volt- 
age. It generates an impulsive pure electromagnetic wave, 
in which V 2 LrC2 æ, but with finite time totals, viz., the 
same as the impulsive voltage at the origin, attenuated by 
the factor «7^! expressing the effect of absorption in transit. 
Behind this impulsive wave is the continuous tail. Both are 


(124) 


(125) 


represented in (125) and previous formula for V. The corres- 
ponding C formule, is got by : 


1- 1-a/1 
(2c Ly Ce! = — Vete "C = 317 


1 +а 1＋ a 
-= (a -2+a)P,= — Pas | P, - 2P.. (126) 
Using (128), this makes 
x pt "(т + otP, - 2P,. (127) 


expressing the impulsive C at the wave front, and the con- 
tinuous tail of C following it. | 

Without using the preliminary expansion in I functions, 
the same results come out of the operational solution (105). 
We have 


Tut. р1 =$е(а+ а), (128) - 
A | 

which makes, by (105), | 
ўе! - P. - 4e(B a) Po, (129) | 


а 


0 
expressing the same as (125). 

After this detailed notice of a simple impulse, the peculiari- 
ties connected with multiple impulses will be readily understood. 
They are to be done in the same way as continuous functions, 
only the terms which vanish in treating the latter must be 
carefully retained. Thus, 


е (fot)? 
(ło) pl = , — I ,— L, (180): 
ie 
by (68). If this is V,” (constant omitted), then 
T3 2 —2 —1 2 _ 2052 
Vet pi P. шун P. (181) 
Ee g? 8 Er ' 


This shows the multiple impulsive wave at the front, followed 
by the continuous tail. 
Similarly, 
pis Vr ILI . L. 182) 
(Зе) р E8 st =j l 8» ( 


which, if representing V,™, produces 
Viol pu р Mp mp 
E 1 


[SE Bo 
wo иш? ww E u? — н? u—w 
ef роз KT еы р P,, (188 
(Es ER к ee 089 
the multiply impulsive wave at the front being shown in the 
brackets. 
The next case is 


(400 т = 
|-4 (I -I.) 4 2(I. , — Ly). 


(184) 


After that we require a condensed notation. Say (n) stands 


forI ,—I, Then the expansions of (got) "/| — are 
n=5, 1(5) + 8(8) + 2(1) 
n= 6, 1(6) + 4(4) + 5(2) 
n=7, 1(7) + 5(5) + 9(8) + 5(1) 
п= 8, 108) + 6(6) + 14(4) + 14(2) 


&c. To develop these to Ve” waves, substitute Pu 
— w"P,/|n for (n), and retain the terms which vanish when w 


is finite, in order to represent the impulsive wave at the front. 

The object of using impulses, involving infinite forces acting 
for infiuitely small periods of time, is to be able to represent 
with comparative simplicity effects which, considered finitely, 
might be nearly the same in character, but vastly more com- 
plicated in expression. Considered finitely, the effect of a 
multiple impulse may be thus stated. Let us operate on the 
beginning of a cable by an impressed voltage Vo. Let us first 
send a single impulse. It generates an impulsive wave 
followed by a tail. In time, as the head decreases according 
to e Pf, caused by absorption in transit, it is the tail that is 
the significant phenomenon, the head having practically 
vanished. But instead of a single impulse, send a multiple 
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one. Let Vo vary anyhow with extreme rapidity in the small 
interval 7, and then cease. The result is a nearly pure electro- 
magnetic wave of depth vr, travelling at speed v, in which all 
the variations in V, are (nearly) faithfully copied, but 
attenuated in transit according to =. At any distance, 
therefore, if sufficiently sensitive means existed of registering 
rapid variations of voltage or current, we could faithfully 
receive the complicated '* message" sent by V, in its varia- 
tions, provided they were fast enough. As for the tail, that 
would depend upon the time total of V, principally, and might 
therefore be serious. But if V, consists of fluctuations 
about zero, the tail need not be of any importance compared 
with the head, the different parts of the head producing 
cancelling tails. Then we see that the message need not be a 
short multiple impulse, but may be continuous, and still 
travel nearly without distortion. The important point here is 
extreme rapidity of fluctuation. There is no distortion at the 
very front, and little near the front of the continuous wave due 
to V, steady, so there is little distortion if we cut it short. 
By sufficiently rapid fluctuations we use the heads and destroy 
the tails. But the attenuator e is a serious factor in a long 
cable. Self-induction is salvation. 
(To be continued.) 


THE MEASUREMENT OF TEMPERATURE: AN APPLI- 
CATION OF THE MEASUREMENT OF RESISTANCE. 


BY G. M. CLARK, B.A. 
(Continued from page 275.) 


Resistance. 

The measurements of temperature which have been given 
in the first part of these articles have involved resistance 
measurements of a higher order of accuracy than is usually 
attained by the methods in ordinary use. The modifications 
and improvements which have thus been introduced are of 
value, not only in cases where a high order of accuracy is 
required, but also in nearly every case where a resistance 
measurement has to be carried out. 

It does not necessarily follow that improvements tending to 
a high order of accuracy are also those which will render a 
scientific method more applicable to every-day use. But a 
distinction must be carefully drawn as to the nature of such 
improvements. If it is one, for instance, whereby, by a more 
delicate suspension, we are enabled to obtain greater motion 
from the application of a small force; then, for the greater 
forces to which the system may be accidentally exposed, such 
an improvement would obviously not render an instrument 
more suitable for use in other than places specially set aside 
for it. If, however, the nature of such improvements is 
rather in the construction of the fixed parts of an instru- 
ment, they will in no wise hamper an observer when using 
such an instrument below its highest order of accuracy. They 
will most certainly tend to facilitate matters for him. The 
increased certainty of the correctness of one part of his work 
will undoubtedly save many hours of fruitless labour spent 
in searching for explanations of the sources of divergence 
between his results. 

- The improvements which have recently been made in resist- 
ance boxes are of this latter type. Such boxes are, consequently, 
applicable to many other purposes than those for which they 
were originally devised. A description of them may, therefore, 
be of service to others besides those interested in the measure- 
ment of temperature. 

Of all electrical measurements the comparison of resistances 
is the one which has always been capable of being carried out 
with greater accuracy than any other. Whilst much energy 
has been devoted to the improvement of other electrical 
measuring instruments, but comparatively little attention has 
been paid to those by which this particular measurement has 
to be conducted. Except for the modification from the Post 
Office to the dial pattern box, there has been no change made 
of any importance for very many years. It may be that none 
have hitherto been required. 


Before proceeding further, it is as well to consider the prin-. 
cipal sources of error which are introduced in the use of the. 
present form of resistance box. If these are clearly stated, it 
will be found that some at least can be completely eliminated. 
Others will no doubt produce conflicting interests. Between’ 
these only a compromise can be effected. In selecting a com- 
promise it is best to consider the particular rather than the 
general solution of the problem. 


Objections to the usual Forms of Resistance Box. | 

1. In the ordinary form of resistance box there is consider- 
able difficulty in ascertaining from time to time the relative 
values of the coils. It is thus not an easy matter to stan- 
dardise these boxes in the first place, nor to trace any secular 
changes which may take place in them. It ought, if possible, 
to be an easy matter to compare the coils with standard coils. 
If the relative values of the coils are known a single comparison. 
with the most convenient standard will supply ample data for 
the absolute determination of every coil. A resistance box 
ought in this respect to resemble a box of weights. The 
relative values of these can always be readily obtained by a 
process which consists in balancing the highest weight against 
the sum of all below it. Their relative values are thus all 
found, and a single standard weight is all that is required. 

2. There is always considerable uncertainty as to the actual 
temperature of the coils. These are generally formed of wire . 
embedded either in shellac or paraffin. A thermometer 
placed in the box cannot, therefore, give the real temperature 
of the coils. The temperature of the wire will be affected 
more slowly by general temperature changes than the bulb. 
of the thermometer. The lag of the thermometer will be 
different to that of the wire in the coil, so that the difference- 
between their temperatures will depend upon the rate of 
change of temperature of the box. 

8. Owing to the large uncovered surface of the top of the 
box, the second difficulty is not overcome—though it is 
greatlv.reduced—by surrounding the box with a water jacket 
kept at a uniform temperature. Only when the temperature · 
of the jacket and of the room have been the same for some 
hours will a thermometer placed in the box give a correct 
indication of the temperature of the coils. This source of 
error is in à great measure due to the massive brasswork on: 
the top of the box. The wire coils are in good metallic con- 
nection with these brass blocks. Their temperature is, there- 
fore, influenced by them more quickly than by the air in 
the box with which their thermal connection is through the 
paraffin, It is, therefore, not sufficient to keep the air only at 
a steady temperature. Means must be provided also for 
protecting the top of the box. 

4. The use of large ratios in the back coils of a bridge is 
very liable to give rise to errors. In the first place, it is very 
much easier to adjust a pair of coils to equality than to com- 
pare two coils with a ratio of 100 : 1. Again, a pair of equal 
coils can be made symmetrical in all other respects. A pair 
of ratio coils cannot, however, be symmetrical, and therefore 
their lag due to temperature changes cannot be the same. 
Furthermore, such coils are generally situated far apart in 
the box, so that any unequal heating of the ends of the box 
will again affect the back coils differently. 

5. After winding and adjusting resistance coils gradual 
changes take place for & considerable time unless the annealing 
of the wires has been sufficient to soften them. This thorough 
annealing is, of course, a matter of very considerable diffi- 
culty in paraffin-covered coils. 

6. As there is considerable difficulty in ascertaining the 
temperature of the coils, their temperature coefficient cannot 
be easily determined after the box has been completed. In 
tightly-wound coils, covered with paraffin, this temperature 
coefficient is not the same as that of the wire before winding. 
The coil is partially shunted through the paraffin. The insu- 
lation decreases as the temperature rises, and the apparent 
temperature coefficient will therefore be smaller for the coil 
than for the bare wire. 

7. The measurement of the resistance of the connecting 
leads is usually an unsatisfactory one. The arrangement of 
the bridge has frequently to be altered to measure this low 
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resistance. As generally constructed, a resistance box is not 
well adapted for the measurement of small resistances. 

8. Unless ratio back coils are used, fractional parts of an 
ohm—or of a tenth of an ohm—have to be determined by 
interpolation from galvanometer swings. As already pointed 
out, ratio arms are objectionable in other respects. 

9. Uncertainty as to plug resistances. So long as a plug 
is clean and unworn its contact is satisfactory. In the 
ordinary form of box, however, the contact of each plug is 
affected by the insertion or removal of its neighbours. This 
is largely due to the want of sufficient stiffness in the construc- 
tion of the top of the box. Only where each pair of brasses is 
independent of the others is this cause of error eliminated. 
This is the case in the dial pattern of box. It is for this 
reason, rather than that the number of plugs used is eonstant, 
that the dial pattern is superior to the older forms. 

10. In the dial pattern, however, only one plug hole in ten 
is kept clean whilst the box is not in use. This form of box 
is therefore very liable to error through dirt accumulating in 
places difficult of access, either the sides of the holes or 
between the brasses. This dirt or oxidation either increases 
the plug resistance or else diminishes the insulation between 
adjoining ooils, thus partially short-circuiting them. 

11. The dirt in the plug holes also causes wear in the plugs, 
and tends to develop shoulders om the taper. This wearing of 
the plugs can be overcame by making the taper portion of the 
plug shorter than the thickness of the brass block. Then the 
taper will be entirely within the hole, and there will be no 
longer a tendency to wear shoulders in the plugs. 

12. The box itself is usually constructed of wood, and thus 
different parts of the sides and base may remain for a eon- 
siderable time at very different temperatures. The material 
ought to be a good conductor ef heat, so as to ensure unifor- 
mity of temperature. 

18. The top of the box is usually made of ebonite. The 
principal objections to this material are, first, its dark colour 
does not render evident any deposition of dirt on ita surface. 
Secondly, if in consequence of ita being cooler than the room 
& film of moisture is deposited on its surface, its insulating 
properties are greatly affected, especially where in some cases 
a trace of sulphuric acid has been formed. Thirdly, its co-effi- 
cient of expansion is very large. 

14. It is also impossible with the usual forms of box to 
Ineasure every resistance with more than a simple combination 
of plugs. If this can be done there is a continuous check on the 
accuracy of the comparison of the coils and also on the notes 
made by the observer. 

The objections which have just been enumerated to the use 
of the ordinary forms of resistance box in the measurement of 
resistance do not all apply to the measurement of resistance 
by means of the slide-wire bridge. This method has, how- 
ever, some distinctive objections of its own, which may here 
be stated. 

15. Owing to the different coefficients of expansion of the 
i dels and the base on which it is mounted, the bridge 
wire becomes slack when exposed to changes of temperature. 

16. There is also a difficulty of obtaining the true readings 
of the ends of the bridge wire. 

17. The ordinary forms of contact maker are liable, by 
repeated use, to damage the bridge wire. This is again 
aggravated by most forme of fine adjustment, for there is then 
further danger of scraping the wire by using the fine adjust- 
ment with the contact held down. | 

18. With many forms of contact maker the sure position of 
the point of contact is uncertain. 

19. The calibration of the bridge wire. After this has once 
been made it should be possible to check its correctness from 
time to time, as, owing to the previous objections, the bridge 
wire may. undergo changes with use. 

20. The zero of the bridge wire may also change, owing to 
the different coefficients of expansion of the bridge wire, the 
base, and scale. 

21. The temperature of the bridge wire cannot usually be 
maintained uniform throughout its length. The position of 
the observer is such that one part will generally be warmer 
than the other. 


It will be notieed, even by those merely glancing through 
this summary of objections, that many of the difficulties arise 
through temperature changes. We might, therefore, expect 
to get over most of them by using for the construction of the 
coils or bridge wire an alloy such as manganin, whose tem- 
perature coefficient may be either positive or negative, and in 
any case very nearly zero. But by using such an alloy there 
is а chance of introducing difficulties greater than those which 
are eliminated. In the first place, everyone is agreed that it 
is impossible to obtain two identical specimens of manganin, 
Drawing down the wire to a finer gauge alters not only its 
specific resistance, but also its temperature coefficient. More- 
over, the least trace of acid or moisture—-winding a coil with 
the bare hands is sufficient—will alter the nature of the wire. 
There is also considerable doubt as to the permanence of coils 
constructed of this material. This time-change may be within 
the limite of accuracy required, in which case it is of no im- 
portance. It may also be reduced by preliminary ageing of 
the ooils by careful annealing. Also it is not so serioug a 
matter if the coils can be readily compared with each other. 
On the whole, however, there does not appear to be sufficient 
evidence that manganin is a material which will repay the 
work expended in adjusting or standardising a resistance coil. 
As our knowledge of the nature of such complex alloys in- 
creases, our faith in their permanence will, I believe, diminish. 

It seems, therefore, better to sacrifice some gain in having 
such an almost negligible temperature coefficient, for the 
advantages which can be derived from using & material whose 
characteristics from one sample to enother can be more closely 
predicted. If permanenge alone had to be considered, a pure 
metal would no doubt be the best material. The temperature 
difficulties are, however, such real ones that considerable 
attention has to be given to obtaining a small temperature 
coefficient. These two considerations seem to point to an 
alloy of metals of high atomic weight, such as platinum-silver 
or platinum-iridium, as forming the best compromise between 
the conflicting interests. Platinum-silver appears to be about 
the best material we possess. Objection has been taken to its 
use, from the fact that bridge wires made of it have a tendency 
to tarnish. This has taken place in gas-laden atmospheres, 
which are things of the past. 

(То be continued.) 


ee a ee 
INTERNATIONAL TELEGRAPHS.* 


Notwithstanding that the Bureau of International Tele- 
graphs has been for 80 years past centralised at Berne, 
inquiries from various directions show that acquaintance with 
the Bureau, and its composition and powers, is by no means 
general or accurate. From early in the fifties conferences of 
representatives of various Government Telegraph Departments 
were held from time to time until, in 1865, at the Conference 
of Paris, these gatherings were placed on а more regular 
footing. The first International Telegraph Conference was 
held at Paris in 1865, followed by others at Vienna in 1868, 
Rome 1871-72 (when the cable companies were first repre- 
sented), St. Petersburg 1875, Londen 1879, Berlin 1885, Paris 
1890, and Budapest 1896. The following particulars have 
been prepared from official and other sources :— 

The International Bureau of the Telegraphic Administra- 
tions is the title of an establishment which was created in 1868 
to deal systematically with the entire business of international 
telegraphs. The Intemational Telegraphie Conference held 
at Vienna, July, 1868, formulated a Convention. By Artiale 16 
of this Convention ** a central office, placed under the superior 
authority of the chief administration of one of the contracting 
Governments to the Convention (designated for that purpose 
in the Service Regulations referred to below), is appointed to 
collect, arrange, and publish information of all kinds relating 
to international telegraphy, to circulate requests for modifica- 
tions of Tariffs and Service Regulations, to give notice of the 
changes adopted, and generally to study all subjects, and 
execute all work entrusted to it in the interest of international 
telegraphy. с 


* Copyright. 
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The expenses incurred in working this office are contributed 
by the Administrations whose telegraphic systems are con- 
ducted under the terms of the Convention, and who are 
described as the contracting States." The Convention itself 
prescribes, amongst other things, 

The priority of Government and service telegrams, 
The strict secrecy of messages, their prompt despatch and 
delivery, and 

The regulation of accounts between the contracting parties. 

But the States adhering to the Convention do not accept any 
responsibility on account of the service of international tele- 
graphy, and reserve the right to stop the transmission of 
any private telegram which may appear dangerous to the 
security of the State, or which may be contrary to the laws of 
the country, or to public order or decency.” Each adhering 
Government also has the power to suspend its telegraphic 
service for an indefinite period, if it judge it necessary, 
either generally or only upon certain lines for certain kinds of 
messages,” the only condition being that notice shall be given 
to the other contracting States in order to facilitate the 
proper working of the Convention. Any State can adhere to 
the Convention on request. Also any State may renounce its 
adhesion. The Convention remains in force indefinitely, or 
for a period of one year after its general renunciation by the 
Contracting States. 

International Service Regulations. 

Regulations have been annexed to the Convention, and it is 
decreed that these shall possess the same authority as the 
Convention itself. While the Convention remains the docu- 
ment upon the terms of which international telegraphy is 
conducted, the tariffs and Service Regulations are subject to 
revision by successive Conferences, which take place about 
every five years; each Conference fixing the time and place 
of the next meeting. Delegates are appointed by the contract- 
ing States to join these Conferences, each Administration 
having a right to one vote. The revisions resulting from the 
deliberations of the Conferences only come into operation after 
they have been approved by all the Governments of the 
contracting States. There is nothing to prevent the States 
making separate arrangements among themselves, so long as 
these have no general application. 

After specifying for the electrical condition of the wires, and 
certain arrangements for testing, &c., the Service Regulations 
prescribe :— 

(a) The manner in which telegrams must be written—as 
to clearness of writing, in plain as well as secret language ; 
letters, figures, signs of punctuation, forms of address, and 
similar details. | 
` (b) The method to be adopted in counting words. 

(c) Tariffs for international telegraphic traffic. 

(d) The signals which are to be used in telegraphing letters, 
figures, signs of punctuation, official instructions, &c. 

(e) The regulation of traffic in the event of interruption to 
the regular means of telegraphic communication. 

(f) The delivery of telegrams by the office of destination. 
` (y) The regulation of inter-State and international tele- 
graphic communication. 

(л) The preservation for a given period of all originals of 
telegrams and documents relating to telegrams. | 

Plain and secret language for telegraphing purposes (the 
latter of which has now come into almost universal use) is 
defined, and it is decreed that no word of more than ten 
characters of the Morse alphabet can be employed in code 
messages. Article VIII. of the Budapest revision of the 
Regulations decrees that—''From a date to be fixed by a 
future Conference, all the words employed in private telegrams 
written in code language shall be taken from the duly 
augmented official Vocabulary prepared by the International 
Bureau of the Telegraph Administrations." (See reference to 
Vocabulary below.) Cypher messages (formed of groups of 
figures) have to be made up exclusively of Arabic figures. 

" The order in which telegrams are transmitted are—(1) 
Government, (2) service, (8) urgent private, (4) non-urgent 
private; and it is decreed that the originals of telegrams and 
documents relating thereto are to be preserved for at least 


six months under the European régime, and for twelve months 
under the extra European. . 

With regard to the telephone service, it is provided that the 
Contracting States may, as requirements arise, provide inter- 
national telephonic communication either by establishing 
special wires or appropriating existing wires to that service, 
the unit adopted by them for the collection of the charges 
and the duration of the connections is the“ three minutes’ 
service,” which in this country regulates our telephone trunk 
line service. | 

We may conclude our reference to the Convention, and the 
Service Regulations worked in conjunction therewith, by 
pointing out to extensive users of the telegraph service the 
advisability of their possessing an acquaintance with what 
may be termed the law relating to International Tele- 
graphy.” Such important subjects as refunds, the order of 
transmission of messages, the authorised method of word 
counting, the payment of charges, general procedure in trans- 
mission, reply-paid messages, International telegraphic money 
orders, the method of writing out telegrams for transmission, 
and other important matters, are dealt with in the 87 Articles 
of which the Regulations consist. We have to express our 
acknowledgments to Messrs. Twisaday and Neilson for per- 
mission to consult their newly-issued Budapest revision of the 
Convention and Regulations. 


The Bureau International des Administrations Télégraphiques. 

The International Bureau, which was formally established 
by Article 16 of the Vienna Convention, as above set out, was 
organised by the chief Administration of the Swiss Confedera- 
tion, and it is expressly stipulated that the expenses of this 
office must not exceed the sum of 100,000 francs (say, £4,000) 
per annum. This amount does not include special expenses 
caused by the extra services rendered by the Bureau to the 
International Conferences, and the sum of £4,000 may, of 
course, be increased. by consent of the contracting States. The 
Swiss Telegraph Administration supervises the expenses, makes 
the necessary advances, and prepares the annual accounts, 
which are communicated to all the Administrations, interested, 
these being, for the purposes of accounts, divided into 1st, 2nd, 
3rd, 4th, 5th and 6th classes. Administrations of the Ist class 
bear 25 parts of the total expense ; 2nd class, 20 ; 8rd class, 15; 
4th class, 10; 5th class, 5; and 6th class, 8 parts. The co-effi- 
cients referred to are multiplied by the number of States of 
each class, and the sum of the products thus obtained shows 
the number of parts by which the total expense of administra- 
tion is to be divided, the quotient representing the value of & 
part. The telegraph and cable companies (whose enter- 
prises," by the way, by Article LXXXVI., form an integral 
portion of the International telegraph system) are (by courtesy, 
but not by right) invited to the Conferences, and representa- 
tives of the Companies are present at the deliberations of the 
delegates, but do not vote. By the decree of the last Con- 
ference (1896) the classes were made up as follows :— 

First Class.—Germany, Argentine Republic, Brazil, France, 
Great Britain, British India, Italy, Russia, Turkey. 

Second Class.—Austria, Spain, Hungary. 

Third Class.—Belgium, Dutch East Indies, Norway, Hol- 
land, Roumania, Sweden. 

Fourth Class. — South Australia, Cape of Good Hope, the 
Spanish Colonies Cuba, Philippines (Islands) and Porto Rico], 
Denmark, Egypt, Japan, New South Wales, New Zealand, 
Queensland, Switzerland, Victoria. 

Fifth Class.—Bosnia-Ilerzegovina, Bulgaria, Cochin-China, 
Portuguese Colonies, Greece, Portugal, Senegal, Servia, Siam, 
Tunisia. 

Sixth Class.— Western Australia, Luxemburg, Montenegro, 
Natal, New Caledonia, Persia, Tasmania. 

It is required of all adhering Administrations that they 
shall forward to each other reciprocally all documents relating 
to their internal telegraphic service, and, further, shall com- 
municate to each other every improvement which they may 
introduce, the International Office serving generally as the 
medium for these communications. All alterations of tariffs, 
both internal and international, the opening of new lines and 
the closing of old lines so far as they affect. international 
traffic, the opening and closing of offices, the interruption and 
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restoration of telegraphic communication, &c., are notified to 
the International Office either by printed or written docu- 
ments or telegrams. In & similar manner any reports or 
communications affecting international traffic, statistical 
tables showing growth of traffic, the situation of lines, the 
number of offices, instruments, &c., and information respect- 
ing all experiments instituted in the different branches of the 
service by the contracting Administrations are forwarded to 
the International Bureau in manner prescribed by that 
Department. | 

The International Office arranges and publishes the Tariffs 
and notifies to the Administrations all particulars relating to 
them— by telegraph if the matter is urgent. In addition, the 
International Office edits, by the aid of the documents placed 
at its disposal by the adhering Administrations, a journal 
printed in the French language. This journal is the Journal 
Télégraphique, published monthly at Berne. The Office also 
prepares, periodically revises, and publishes an official map, 
showing the cables and land-lines of the world, and generally 
keeps at the disposal of the contracting parties such special 
information affecting international telegraphy as may be at 
any time required. 

French is the official language in which all the work of the 
International Office is conducted, and in which all official 
documents relating to international telegraphy are issued.’ 

No unimportant portion of the duties of the Bureau is the 
preparation of material for the quinquennial Conferences, 
which includes the editing, printing and distribution of amend- 
ments to and modifications of the Service Regulations and 
tariffs proposed to be submitted to the Conference by the Con- 
tracting States, the preparation and publication of minutes of 
the proceedings at the Conferences, and other important docu- 
ments. The proposals to be submitted are published in the 
French language, and are forwarded to the various Adminis- 
trations and Companies, and when the Conference meets 
suggestions and objections are submitted. Those emanating 
from the Companies must, however, find a proposer and 
seconder, who must, of course, be representatives of Contract- 
ing States, The views thus presented on behalf of the 
Companies are always received with the weight attaching to 
the opinions of experts through whose hands so very large a 
proportion of the international telegraphic traffic passes. 

The Director of the International Office assists at all sittings 
of the Conference, and takes part in the discussions, but with- 
out a vote. The management and details of the office are sub- 
mitted for examination and approval of the Conferences from 
‘time to time. Finally, the International Office makes an 
annual report upon its management, which is communicated 
to all parties concerned. 

It is customary for the Minister responsible for the telegraph 
service of the country in which & Conference is held to preside 
over its deliberations. The next Conference (1901) is to be 
held in London; and as that year will complete the Golden 
Jubilee of the establishment of international submarine tele- 
graphy, it is probable that opportunity will be taken to make 
the occasion of more than usual public interest. 

In connection with the very important subject of tariff 
charges for international messages, the “franc effective " is 
the monetary unit upon which all tariffs are regulated. The 
Regulations set out the present equivalent of the gold franc 
in the various countries adherent to the Convention ; but it is 
stipulated that ‘‘in countries where the value of the currency 
varies, owing to fluctuation of exchange, the equivalent of the 
gold franc given in the Regulations is, in case of considerable 
change, modified by taking as a base the mean equivalent of 
a franc during the preceding three months. The country 
affected modifies the equivalent according to this stipulation, 
fixes the date from which taxes shall be collected according to 
the new equivalent, and notifies the other adherent Adminis- 
trations through the International Dureau." 

Amongst the multifarious work which has recently fallen 
upon the International Office has been the compilation of an 
'" Otfheial Code Vocabulary," the first edition of which was 
published in 1895. This Vocabulary was compiled under 
instructions from the Conference held in Paris in 1890; but 
its compilation showed considerable ignorance of the require- 


liability to error. 


ments of “ phrase code users, and met with much opposition 
from the leading Chambers of Commerce and other commercial 
bodies throughout the world. The Conference held at Buda- 
pest in July, 1896, was. to have fixed the date at which this 
Vocabulary was to become compulsory for extra-European tele- 
grams. For European messages this Vocabulary was to have 
applied three years after publication. Owing, however, to the 
strong opposition which the Vocabulary has met with, the Con- 
ference deferred its decision, at the same time ordering that a 
** second edition ” of the Vocabulary should be prepared. In the 
preparation ofthe first edition it was decided to haveregardin the 
selection of the words to telegraphic, caligraphic, orthographic, 
and phonetic accuracy, and it was in these respects that the 
edition failed. The Budapest Conference, recognising the 
necessity for obviating any similar failure with the second 
edition, wisely decided that it should consist of all words from 
the eight authorised languages (English, German, French, 
Italian, Dutch, Spanish, Portuguese, and Latin) which contain 
not more than ten letters. This leaves to experts, and code 
and code vocabulary compilers, the selection of words which 
are best suited to secret language telegraphy, but provides the 
only list from which such words may be selected. It will be 
recognised that the preparation of a mere list of words is a 
much less onerous task than the selection of absolutely ** good” 
coding words, and the Budapest Conference is certainly to be 
congratulated upon its success in relieving the International 
Office of a very irksome task. It thus only now remains for 
the compilers and publishers of code vocabularies to secure the 
acceptance of their sets of words by the International Office, 
and thus obviate the great expense and inconvenience which 
the necessity for rearranging the important and indispensable 
private codes in use by large mercantile firms would entail. 
A circular has recently been issued by the Bureau in connec- 
tion with this subject, which intimates to code compilers and 
users that the words to be included in the augmented Vocabu- 

lary must consist of not less than five nor more than ten 

letters," and round the former limit a hot discussion is raging, 

as owners of existing codes strongly resist the introduction of 

a limit which they urge is needlessly restricted, and for which, 

it might be further urged, there is no official warrant in the 

Service Regulations or the Convention itself. From the point 

of view of telegraphic accuracy, however, there is no doubt 

whatever that words of less than five letters introduce serious 
If merchants are well advised they will 
accept the limits prescribed by Berne, and we feel assured 
that no better time than the present could be selected for the 
introduction of the proposed modification. It is here, perhaps, 
worth pointing out that the Bureau does not desire to receive 
the code phrases used by merchants and others, but only the 
“ vocabularies " which form the basis of the secret language 
messages. 

It will be seen from the foregoing that the duties of the 
International Telegraphic Bureau at Berne are by no means 
light; and that in order to accomplish the work for which 
the office was established, abilities of a high order are required 
from those forming the permanent staff of the establishment. 
Dr. Timothée Rothen, who was born at Bâle, Switzerland, 
on June 13, 1830, is the present Director of the Bureau. 
M. Eschbaecher, formerly in the French service, and Secre- 
tary under M. Curchod, was for a time Acting Director, then 
Secretary, under M. Frei, and is now Assistant-Director to 
Dr. Rothen. 
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AN ASTATIC MAGNETOMETER.* 


BY H. DU BOIS. 


In the discussion on the disturbance of physical laboratories by 
external magnetic influences, especially earth currents, it was pointed 
out that magnetometric measurements were more susceptible than 
any others to this disturbing action ; for while galvanometers may 
be rendered more or less completely immune to disturbance, the 
method of protection is obviously inapplicable to magnetometers, 
since the source of the magnetic forces that they are intended to 
measure are situated at a considerable distance, and hence become 
confused with other external forces. At present it would seem 
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hopeless to overcome this difficulty, and impossible to carry out 
continuous and exact observations over long intervals of time by 
the ordinary methods, nor is it possible to make the necessary 
alterations and adjustments with sufficient rapidity to compensate 
for changeable conditions. | 

It may be possible, however, to devise a means of obtainin 
reliable results, in spite of unavoidable disturbing influences, an 
even to retain the old methods, with some sacrifice of accuracy and 
simplicity. The object of the present Paper is to describe an ideal 
system which will be unaffected by external disturbance, leaving 
the practicability of the method to be determined by experience. 
The two distant forces, viz., the one to be measured and the dis- 
turbing one, differ in one respect. The former varies from point 
to point, and its value at special points may be more or less easily 
calculated ; the latter, while subject to gradual change, may yet 
be considered constant over a certain area, although more exact 
information is required as to the rate of change of the various 
kinds of disturbing forces. By this difference in their nature it 
may be possible to differentiate between the two forces under con- 
sideration. For example, the employment of a second magneto- 
meter at a point where the force to be measured has a zero value 
will supply the values of the necessary corrections to be applied to 
the principal magnetometer. Again, use may be made of two 
exactly similar magnetometers at different distances from the 
source to be measured, connected by mechanical or optical means, 
so that the influence of external forces may be neutralised. This 
condition will be satisfied by an astatic pair of magnets arranged 
symmetrically about the magnet under test, the centre of the 
system being in line with the axis of the magnet; and though there 
are objections to this simple arrangement, an adaptation of this 
principle will be found to be free from many sources of error. 


8 


2 

The method depends оп the so-called *: unipolar” principle, in 
which the test magnet is arranged vertically. At the suggestion of 
the writer, Mr. Nagaoka (Wied. Ann., LVII., p. 279, 1896) has 
investigated both mathematically and by experiment the case of an 
ellipsoidal test magnet, a shape which is desirable for various 
reasons ; and his results show that the locus of points at which the 
meridional horizontal component has a maximum value lies on a 
curve CB (see Figure) asymptotic to the straight, line OA’. The 
latter passes through the centre O of the ellipsoid of rotation at an 
angle of + 26° 33’ 54" to the equatorial plane. The astatic system 
MM’ is now suspended with the magnets at right angles to the 
plane of the paper in such a way that M’ is in the position of 
maximum deflection on the curve CB, while M lies in the equatorial 
plane, where the value of the horizontal component is zero. The 
curve СВ is an extended ovoid of axial ratio m со, but it remains 
almost unchanged so long as the ovoid is not too short (m 10); 
for a sphere it passes into its asymptotes. Since the latter have a 
constant inclination, independent of the axial lengths of the ovoid, 
the height of the point M', and hence the length of the astatic 
system, when the distance is not too small, is only slightly affected 
by change in the axial lengths ; on the other hand, it is approx:- 
mately proportional to the distance OM. 

The horizontal component of the force on M’ may be stated as a 
function of the magnetisation of the piece under test by a determin- 
able though somewhat complicated expression. On this account, and 
also by reason of the difficulty of determining the directing force, 
it may be advisable to take measurements over the whole system 
with a test magnet of known moment. With cylindrical magnets, 
as Mr. Nagaoka has shown, similar relationships hold, but they are 
not suitable for strict analysis. 

If the bodies under test are to be magnetised by induction, the 
magnetising bobbin SS should be placed symmetrically with the 
horizontal plane XX through the centre of the astatic pair, and 
should be of such a length that the field in the neighbourhood of 
the test piece is sensibly unitorm. The influence of the bobbin on 
the astatic system is then exceedingly small, and can be neutralised 
by means of a small vertical compensating coil, 


‘horizontal force. 


Perfectly astatic pairs, with exactly equal and opposite moments, 
are unattainable in practice, and they would not remain constant 
even if they were once produced. For this part the method of pro- 
ducing astaticism devised by Mr. Rubens and the author may be 
used. А small flat ring of iron HR capable of vertical adjustment, 
is placed round the lower magnet of the pair, which should be some- 
what stronger than the uppermember. By the vertical adjustment 
of this ring the external field may be weakened until the mechanical 
force on the lower magnet is made equal to that on the upper one. 
Since the ring is affected only by the vertical field of the test 
magnet, and in this direction is very thin, it will be only very 
slightly magnetised, and hence will exert no appreciable disturbing 
For this reason it would not be desirable to 
place the lower magnet with its protecting ring at M', the opposite 
point of maximum horizontal force, although this arrangement 
would give twice as great & force, and extreme accuracy of adjust- 
ment of the distance between M. and M' would not be necessary ; 
moreover, the length of the system would bedoubled. The pair of 
magnets should be as small as possible to ensure a sensibly uniform 
field over their length, and a damping arrangement should be 
added. Ifa coil is used a very symmetrical and rigid construction 
is necessary, and care must be taken to avoid variable and strong 
currente of electricity and excessive rise of temperature, lest the 
accuracy of the compensation be impaired. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, January 15th. 


INTERNATIONAL SUBMARINE TELEGRAPH MEMORIAL. 
3.30 p.m. Meeting of Executive Committee in Room 206, 
Winchester House, Old Broad-street, E.C. 


TUESDAY, January 19th. 


ROYAL INSTITUTION. 
3.30 p.m. Afternoon Lecture I. : “ Animal Electricity,” by. 
Prof, A. D. Waller, F.R.S. | 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be further discussed, 
* Superheated-Steam Engine Trials,” by Prof. W. Ripper. 
Papers to be read: (1) The Diversion of the Periyar,” 
by Col. J. Pennycuick. (2) The Periyar Tunnel," by 
P. Roscoe Allen. 


WEDNESDAY, January 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 p.m. Students’ Meeting. Paper to be read, Experi- 
ences in a German Workshop," by B. Hoppa. 
Rov4AL METEOROLOGICAL SOCIETY. 
7.40 p.m. Annual General Meeting at 25, Great George- 
street, Westminster. 
SOCIETY OF ARTS. 
$ p.m. Ordinary Meeting. Paper to be read, “The Roller 
Boat of M. Bazin,” by Emile Gautier. 


Rovarn MICROSCOPICAL SociETY. 
S p.m. Meeting at 20, Hanover-square, when the President 
will deliver his Address. | 


FRIDAY, January 22nd. 
PuHysIcaL SOCIETY. 

ө p.m. Meeting at Burlington House. Papers to be read: 
(1) *‘An Exhibition of Some Simple Apparatus,” by 
W. B. Croft, M.A. (2) On the Passage of Electricity 
through Gases, by E. C. Baly. 

INSTITUTION OF JUNIOR ENGINEERS. 
$ p.m. Meeting at the Westminster Palace Hotel. Lecture 


on "Comparisons of Similar Structures Large and 
Small," by Prof. A. Barr. 


Roya INSTITUTION. 
9 p.m. Friday evening discourse, Properties of Liquid 
Oxygen," by Prof. Dewar, F. R. S. 
SATURDAY, January 23rd. 
INSTITUTION OF JUNIOR ENGINEERS. 
0.30 pm. Twelfth Anniversary Dinner at the Westminster 
Palace Hotel, the President, A. R. Binnie, in the Chair. 


*,” Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 
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Guide to the Establishment of a Carbon Manufactory. Price 18. 6d. post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT.. Price За. 6d., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 


RAPHAEL. [Nearly Ready 
THE POTENTIOMETER A42 ITS ADJUNCTS, By W. C. Fisun. 
I fü 
THE ELECTRIC АВС. By Mrs. HERTHA Атвтон, 55 


FULL CATALOGUE POST FREE ON APPLICATION. 


“THE ELEOTBIOIAN,” | 


SPECIAL NOTICE. 


With this week's number of ‘‘The Electrician " is issued (gratis) 
a Steel Plate Portrait of Sir Henry Mance, C.LE, President of the 
Institution of Electrical Engineers. 


STEEL-PLATE PORTRAITS, 


Of Willoughby Smith (out of print); V. H. Preece, C. B., F. R. S. Michael 
Faraday (1s. extra); Sir John Pender, G.C.M.G., M.P. ; Sir William 
Thomson, F. N. &. (Lord Kelvin); C. H. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R. S. Prof Wiliam Crookes, F. R.S.; Prof. von Helmholiz ; 
Prof. W. E. Ayrton ; Lord Kayleigh, F.R.S.; Cyrus W. Field; Werner 
von Siemens ; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; ‘Mr. R. E. B. Crompton ; William 
Sturgeon; Dr. John Hopkinson, F. R. G. ; and Prof. J. J. Thomson, F. R. S. 
have been issued as Supplements to THR ELECTRICIAN.” 

Copies of these admirably-executed Steel Engravings can be supplied, price 
1з. each, post free on roller, 1s. 2d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 4s., carriage paid, 5з. [U. K.) 


THE BRETTS. 


The death of Mr. Jacos Brett hasso far entirely escaped notice 
in the daily Press; and the sad circumstances surrounding the 
close of his life may not, therefore, be seized upon, as well 
they might, to point a moral or adorn a tale. But one ques- 
tion, and possibly two, must, we think, arise in the minds of many 
who read the short story of Mr. Brert’s career. How came 
it that one who had such unique opportunities of honourably 
acquiring wealth was dependent in his old age upon doles from 
the Royal Bounty Fund, the benevolence of old friends like 
Mr. Latmer CLARK, Sir Henry Mance and others, and a Civil 
List Pension of £2 a week? How is it also that the electrical 
profession, which owed not a little to his indefatigable 
endeavour, has no regular fund from which assistance can 
be given to those who fall by the wayside ? 

In the Brett partnership, it is tolerably evident that the 
head of the firm was JohN Watkins Вкетт. He it was who 
possessed the push, the self-confidence, the business acumen. 
He undoubtedly was animated with a disinterested enthusiasm 
for the beneficent cause of international telegraphy, and was 
fired with the noble idea of uniting the scattered portions of 
the British Empire in one grand telegraphic federation. And 
it was to this alloying of the pure gold of absolute disin- 
terestedness with the baser metal of self-interest that his 
worldly success was due. Jacos Brett, on the other hand, 
appears to have possessed more of the inventor’s spirit. Instead 
of devoting his whole attention to the financial side of his 
brother's schemes, it is complained of him that the Roman 
type electric printing instrument of Mr. House, an American,’ 
interested his mechanical predilections, and that he devoted 
many years to improve it, which incurred a sacrifice on my 
(J. W. BaETT's) part of many thousand pounds, without any 
valuable result for general purposes, all such instruments 
hitherto having been too complicated to compete with the 
simple, and now (1858) universal, marking instrument of 
Prof. Morse.” Perhaps, in this somewhat petulant reference, 
we have the true key to the mystery of à man dying in 
the deepest poverty, who, had he possessed only a very 
small bump of acquisitiveness, might, such were his oppor- 
tunities, have amassed, if not wealth beyond the dreams 
of avarice, wealth enough to have placed his old age 
beyond the reach of anything like want. Many a good 
dish is completely ruined by a slight disproportion in the 
different ingredients; and very probably Jacos BRETT'S 
“© great natural mechanical talent was the iagredient which, 
being in slight excess, entirely spoilt his chance of continued 
material prosperity, the moment the guiding hand of his elder 
brother was removed, as removed it was in 1863. One need 
neither be extravagant nor self-indulgent to earn poverty. A 
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ENGLISH ELECTRICAL SUPPLIES! 


THE GENFRAL ELECTRIC COMPANY'S FACTORY, 


Peel Works, Adelphi, Salford, MANCHESTER, 


Employing 1,000 Workpeople. 


The “ BYNG” 


Telephone Station 

Uunnings’s Granular 
Transmitter), 

27s. per Station. 


The GENERAL ELECTRIC CO., Limited. 


69, 71 & 88, Queen Victoria Street, E.C. 


BRANCH OFFICES-71, Waterloo Street, GLASGOW; 39, Corporation Street, BIRMINGHAM; and 
13, Westgate I Road. NEWCASTLE-ON-TY NE. i 


Nos. L 1-7. (With Cover.) 
Medium Quality, 
68., subject. 


LIBERAL DISCOUNTS TO THE TRADE. 


UNITED ASBESTOS | 


FINE ASBESTOS PAPER, for Dynamos, ke. All Coods are гай А 
PIONHERS ASBESTOS TUBES and CEMENT, for Electric made at our Works, 


OF THE | Light Leads. near London, and are of the 

ASBESTOS TRADE. ASBESTOS FIRE-PROOF PAINT, for protecting best possible desoription. 
VF woodwork, troughs for leads, &c. 35 rer rT an 

The ONLY COMPANY in ASBESTOS MILLBOARD STRIPS, for ditto Specify “SALAMANDER” Brand. 


FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 
theWORLD owning ASBESTOS COVERED WIRES. MANCHESTER, 34, Deansgate; LIVERPOOL, 


— & working Asbestos parent SALAMANDER LUBRICANT, for UE Street; ARISTOL, | Provident 


Os | DOCK HOUSE, ~ 
т 


M- BilliterStreet 
= LONDON, E.C. 


Mines in both Dynamos, &c. CARDIFF, 135, Bute Street. HULL, Queen's 
PACKING, NON-CONDUCTING COVERING Dock. ВТ. PETERSBURG, Gostinoe Dvor (In. 
ITALY & CANADA for Boilers, &c. terior) No. 61; ANTWERP, Rue Montevideo. 


The UNITED ASBESTOS PATENT “SALAMANDER” DECORATIONS. 


owel Application of Asbeston in Embossed Wall Decorations. 
DESIGNS BY LEADING ARTISTS. CAPABLE OF INFINITE VARIETY OF | Pricen and Particulars on application to 
RCORATIVE TKRATMENT, FIREPROOF. Wrst END DEPOT—158 & 160, CHARING CROSS ROAD, LONDON. W. C. 
ke 


?—Ü—Ü— aaeeea = — ̃—— . — ᷑.—o— ͤ———— ñ('52 r 
F. WIGGINS & SONS, J 10, TOWER HILL, E., 


Telephone Ne. 3348 Avenue. 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJRS TYS GOVERNMENT. 


„ ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 

BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, otc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS TYPES ^ res KEPT IN STOCK M 


CONDUITS 


zx FOR UNDERGROUND ELECTRIC MAINS <= 
DOULTON & CO., Lambeth, LONDON, S.E. 


LAMBETH, LONDON, S.E, саб. 8 St. 
WORKS: 5 ROWLEY REGIS, STAFF DEPOTS: LIVERPOOL .. ..Soho St. 


SMETHWICK, nr BIRMINGHAM, MANCHESTER. .Deansgato. | 
вт. HELEN'S, LANCS. GLASGOW ....Bothwell St. Type B? | 
BURSLEM. PAISLEY, N.B. PARIS, PARIS...... Rue de Paradis. 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in “THE ELECTRICIAN." : 


The following forms a List ef the Leading Firms in the Electrical and Engineering Trades, 
from whom all desoriptiens of Electrical and Engineering Plant, Apparatus, instru- 


ments, and Acoessories can be obtained. 


Advertisers are entitled to entries in this List free of charge according to the size of their Advertisement. Additional entries are made at a low charge 
particulars of which will be forwarded on application to The Publisher," Bold Type entries or additional matter can be arranged for with 


the Publisher. 


AGENTS (Electrical), PAGE 
Berend (O.) and Co., Dunedin House Basinghall-avenue, London, E.C...... 23 
Agents for Messrs. Hartmann and Braun, &c., &c. 
Conze and Simon, 52, Queen Victoria-st., London, E.C. ......— ss se ss ms asse — 
Agents for Constantia“ Incandescent Lamps, &0. 
Dennis (W. F.) and Co, 23, Billiter-street, London, E.C...,........ axwe5à vans 1 
Agents for Messrs. Felten & Guilleaume & Antwerp Telepboue Works. 
Drake and Gorham, 66, Victoria-street, Westminster, London, S.W. ........ 
Sole Agents for the Jandus Arc Lamp, | 
Espir, F., 3, East India-avenue, London, Е.О, .,.............. c coeno — 
Agent for the Hungarian Incandescent Lamp Company, 
nternational Electric Company, 55, Redcross-street, London,E.C. ........_ — 
Agents for Mix and Genest (Limited), Berlin, 
Krupka & Jacoby, 61 and 62, Watling-street, London, E. CC.. — 
Agents for the Phaeton Electric Co. 
Levi (J.) & Co., 97, Hattou- garden, London, E.o0 . DÀ 
Agents for Jules Richard, Paris. 


Quicke, С. F. 72, Finsbury Pavement, London, E. CCCOOwCwœ. . — 84 
Agent for Messrs. Connolly Bros. 

Venner and Sillar, 10, Delahay- street, Westminster, London, S. WWW. 12 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 

Wilhelm and Co. ,182, Wool Exchange, Coleman-street, London, R. O0. 17 


Agents for Hard” Incandescent Lamps, Weinert’s Arc Lamps, and 
Messrs W. Kücke & Co. 
ACCUMULATORS. (Seealso BATTERIES). 
Chloride Electrical Storage Syndicate, 89, Victoria-street,London,S.W..... 10 
D. F.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent. 7 
Electriéa] Power Stor. Co.,4, Great Winchester-st., Lond., E.C., & Millwall,E. 44 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 
enn .... Е соњефег еба 
Greenwood & Batley, Armley- rd., Leeds; and 16, Great Goorge-st., Lond., S. W. 9 
J. E. S.“ Accumulator Co., 8, Delahay-street, Westminster, London, S. W. . q 12 
International Electric Company, 55, Redcross-street, London, E. C. 
Salmony (H. M.) & Co., 61, Charing Cross- rd., London, W. 0c. 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 6 
Tudor Accumulators, ö, Cross- street, Manchester 3 
ALTERNATORS. 
Brush ElectricalEngineering Co., 49, Queen Victoria-st., London, E. O0. 85 
Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford, 26, 87 
Easton, Anderson & Goolden, 8, Whitehall-pl, London, S. W. Works: Erith, Kent 44 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E.C. Б 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Loadon, E. C., & Salford 27 
Johnson & Phillips, 14, Onion-ct., Old Broad-st., London; & Charlton, Kent. 1, 31 
Siemens Bros. & Co.,12,QueenAnne’s-gate,London, S.W.; & Woolwich, Kent. 6 
AMMETERS. 
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Electric Construction Company, Wolverhampton; and Dashwood House, Ol 
%%% » ᷣ ZZZ. RAD aecowacpaccsee а: Б 
Elliott Brothers, 101, St. Martin's-lane, London, Ү.С........................ 23 


Muirhead and Co., 54, Old Broad-street, E.C,; and Eimer's End, Kent ...... 16 
Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell,London, E. C.. 18 
Paul, R. W., 44, Hatton Garden; and зайгоп Hill, London, E. CCC. 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, Е.О. ................— 20 
POET, б ун Аты. „(ешыже ЖЛ Xt 6 son erA RE ntes sus таа ооа а 31 
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ADDRESSES. 


JULIUS SAX & OO., Ltd., Electrical Engineers and 
ELEOTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W. C. 

Established 1855. 


Specialities—EKlectrio Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electrio Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
Klectrical Testing and Telegraph Instruments, Electrical Torpedo 


Apparatus. 
Automatio Call Bells for Fire Stations, &c., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
Н.М. Home Office. Contractors to Н.М. Post Office and War Office. 
Electric Lighting—Domestio and Public. Estimates Free on Application. 
Eight Prize Medals awarded. 

Telephone No. 3848, Telegraphic Address: Saw London,” 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors. 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, Dynamos, Lampe, Switches, Electroliers, Brackets, 
&o. Specialities in Primary Batteries for Electric Lighting, Venetian 
Shades and Glass, Oarbons, &c. Temporary Lighting on any scale at 
short notice. Estimates free Telephone No. 3602. 


ANTI-FOULING COMPOSITIONS. PAGE 
Indestructible Paint Company, 27, Cannon-street, London, E.C. ............ 89 
Kirkaldy ,(J.) and Sons, East London Works, Garford-street,London, B. 89 


ARO LAMPS. (See Lamps) 


ASBESTOS. 
United Asbestos Company. Dock House, Billiter-street, London, B. ...... 2% 
ЖШ оох (W. Н.) and Co., 84 and 86, Southwark-street, Londoen .. . 3 
AUCTIONEERS AND VALUERS (Mechanical). 
Wheatley Kirk, Price,and Goulty, 49 Queen Viotoria-street, London, I. C., and 
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BATTERIES. 


Chloride Electrical P RCM Syndicate, 89, Victoria-street, London, 8.W....... 10 
D. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent. 7 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 

Queen-street, London, E. O., and Branches Va ewe sace V ads — 
Blectrical Power Stor. Co., 4, Great Winchester -st., Lond., E. C.; & Millwall, E 44 
Epstein Electric Accumulator Co., Victoria Mansions, W, Victoria-street, 

estmiuster, London, S.W. ........................... W I Eid NUR Rs q 
General Electric Co., 69 71,& 88, Queen Victoria-st., London, E. C.; & Salford 27 
“Т.Е.В.” Accumulator Co., 8, Delahay-street, Westminster, London, S.W. .. 13 
International Electric Company, 55, Redcross-street, London, E.C.......... ©. — 
Johnson and Phillips,14, Union-ct. . Old Broad-st.. London: & Charlton, Kent.1, 31 
Krupka and Jacoby, 61 and 62, Watling-street, London, Е.С, COC... . 
Balmony (Н. M.) & Co., 61, Charing Cross-rd., London, W. .............. 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8.W.,& Woolwich,Kent. 6 

BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, S...... . : I 


BEARINQS. 
Auto-Maohinarv Company. Read-streat. Coventrv (Patent Ball Bearings) .. — 
N Co., 1, Delahay-street, London, S.W.... ва 926% „„ „ „„ „„ m 


SOL ME (W. H.) and Oo.,84 and 86, Southwark-street, London, S... 3 
Olayton & Shuttleworth, Lincoln; and 95, Queen Viotoris-st., London, E. O0. 9 
Davey, Paxman & Co., Colchester; and 78, Queen Viotoria-st., London, E. O. 36 
ишо тюп & Goolden, 8, Whitehall-place, London, S. W. Works: i 

n *900*05-"9*00600^*9*000006€0*9€800€(209«€«25200"»0000200000€90€90925059^*2090 оосор ооеовтоооо 
Mather and Platt, Salford Ironworks, Manchester «. 
Weeks (J.) and Oo., Chelsea, London, B. W 

OABLE OOVERINQ MAOHINERY, 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 31 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland................. — 


CABLE COMPANIES. 
African Direct Tel. Co., Winchester House, 60, Old-Broad-st., London, Е.О. 40 
Anglo-American Tel h Oo., 28, Old Broad-street, London, Е.С........... 
Brazilian Submarine Co., Winchester House, 50, Old Broad-st., London. 41 
Commercial Cable Co.,258, Broadway, New York, U.S.A. London Office, 

65 and 56, Bishopsgate-street Within, London, E.C 


*e.€900960e6000m5099060200600090€0€900000c0990c9€9 20 


London, E.C..... ges ws . R9 
West African Telegraph Co., Winchester House, 50, Old Broad - st., London, E. O 40 
CABLE SUPPLIES. 
Callender’s Cable and Construction Oo., 90, Oannon-street, London, E. C.; 


and Erith Marshes, Konnnn ee оон оооь ое 85 
Connolly Brothers, vr ея, Manchester. London Agent: C. F. Quicke, 

79, Finsbury-pavement, E.C .......................... Lies owas эсе wale kote 8t 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. C à 


23 
Felton and Gullleaame—Sole Agents: W. F. Dennis & Co,,28, Billiter-st., E. C. 1 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL |. —— 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 

RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage): — 

INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly ... 40s 
Published at 137, Canning St., CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, S.W. 


USEFUL HANDBOOKS. 


Ег y EF. B. з пио. 
Price 4s. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK (WITH T BLES). 
THH DYNAMO-TENDER’S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK. 


“THE ELEOTRICIAN" PRINTING & PUBLISHING OO., Limited, 
1, 2 and 3, Salisbury-court, Fleot-street. London, Ж.О 
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Works: BOURTON, DORSET. 


London Show Rooms and Stores : 


Ww AUTOMATIC 11, QUEEN VICTORIA ST. Е.С. 
STANDARD SCREW ENGINES. 


| COMPANY | 
aun ` МАРАХ | DYNAMOS 
If You Want to Buy, Hire er Sell BOILERS. | 


ENGINES, BOILERS, OR ANY KIND OF ‘MACHINERY в 
SEND SIX STAMPS FOR Flectric 


PHILLIP’ S 


MONTHLY MACHINERY REGISTER, | light 


Newport, Mon., 


THH BEST MEDIUM. a E 4%, 
The Largest Stock of Miscell | Machin in the = 
crt oor of реле Жайыр 1a te | Installations. 


Classified Index to Electrical Trades— Continued 


PAGE 


CABLE SUPPLIES—Continued. PAGE | DISINFECTANTS. 
British Insulated Wire Co., Preston .................. 3 44 Sanitas Co., Three Colts Lane Bethnal Green, London, .- 84 
Fowler- Waring Cables Co., 82. Victoria-atreet. London, 8. W.: & N. Woolwich 8 | DYNAMO BRUSHES. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.; &Salford 27 Dickson, James, 48B, Gray’s Inn-road, London, ҮЎ.С................... 12 
Glover (W. T.) & Со, Salford, Manchester; and 89, Viotoria-st., London. S. W. 8 Edison and Swan United Electric Light Company, Ediswan- buildings, 86-87, 
Henley's(W. T.) Tel. Works Co.,27.Martin’s-lane,Lond.,E.C,; and N.Woolwich 1 Queen-street, London, E. O., and Branches.......... F — 
Johnson and Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kentl, 31 General Eleotrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C.: & Salford 27 
London Eleotrio Wire Co. S Golden-lane, London, E. C.. 8 | DYNAMO MANUFAOTURERS. 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.C. ..... M: Allen (W. H.), Son and Co., Bedford; and 19, Great George-st.,London,8.W. 15 
Siemens Bros, and Co., 13, Queen Anne’s Gate, London; and Woolwich, Kent 6 Brush Electrical Engineering Co., 49, Queen Viotoria-street, London E. C. 
Société а Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 16 Clarke, Chapman and Co., Gateshead-on-Tyne; and 50, Fencharch-st.,London 8 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen © Clayton Foundry Co., Clayton, Manchester ....... CC eects: 106 
Victoria-street, London, E. C. and Liverpool 1 Crompton & Co., Mansion House-buildings, London, E. C.; and Chelmsford 26, 87 
OA rash Electrical Огуріо Works Со, 29, icon Co. 18, Vlotoria-stteet, Westaluster, S.W.. . 3 
ElectricalEngineering Co, 49,Queen Victoris-atreet, London, E. O. 8 Davy E ns on Co., 15, Victoria-stre estminster, S. W, .. 21 
Carbon Syndicate, 39, Vierer e Westmiueter, F 16 Easton, Anderson& Goolden,8, Whitohall-pL, London, S. W. Works: Erith, Kent 44 
Edison and Swan United Electric Light Company, Ediswan- buildings, 86-87, | Electric Construction Co., Wolverhampton; and Dashwood House, Old 
pip are London T Ca and Branches ............................... „ — Р as топор “nd 6. Lombard. street, London, Е.С — — е . i 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C.; & Salford 27 owler (J.) and Co., Leeds, and 6, Lombard-street, Londoner .......... 
Johnson and Phillips, 14, Unione Old Broad-st., London; & Chariton, Kent 1,81 General Electrio Co., 60, 71 & 88, Queen Victoria-st., London, Е.С. ; & Salford 27 
Salmony (Н. M.) and Co., 61, Charing Cross-road, London, W. ............ — Holmes (J. H.) and Co., Newoastle-on-Tyne ; and 17, Coleman street, Е.С... 4 
Scholzig (Oscar), Dashwood House, London, E. O. . 2 . . 22 Jackson (P. В.) and Co., Salford Rolling Mills, Manchester ................ — 
Siemens Bros. and Co., 12, Queen Anne's- gate, London; and Woolwich,Kent 6 Johnson and Phillips, 14, Union-ot., Old Broad. st., London; & Charlton, Kent, 
CASINGS. Laurence, beat ns axi esit Works. чоор yyU—U ꝙ— ә. — 
General Electric Co., 69, 71 & neen Viotoria- at., London, E. C.; 2 Mather and Platt, Salford Ironworks, ROG ß 3 
Harris(J. F. and G.) eet wile asst, Finsbury, London, E. O. ваного 91 Newton Electrical Works, 3 England 4. eere ex 8 
MoGaw and Co., Lork-road, Lambeth, London, S. W. , 15 Opperman C., 2, Wynyatt-street, Clerkenwell, London. E. C. _.............. 16 
, , vere a DUE Siemens Bros. & Co.,12, Queen Anne's-gate, London,8.W.; & Woolwich, Kent 6 
SNEMOM EBONITE AND VULOANITE, 
or(G.)and Co., Land 2, Artillery-lane Bishopsgate-street Without, E. O. 12 Harburg India Rubber C. Co., F. Winter, 188, London Wall, Wood-st.,London 14 


Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester — 


CONDENSING PLANT. 
Bedford: and 19, Great George-street, London, 8.W. 16 ELEOTRIO BELLS, 


доз (W. ud & Dad 
(d) duy шз re , r шш 0 
Easton, Anderson & Goojden, 3. Whitehsll-p!.,London,8.W.Works: Erith, Kent 44 Telegraph Manufacturing Co., Heleby near Warrington j and 11, Queen 
Muirhead & Co., 54, Old Broad-street, E. C.; and Elmer's End, Kent . 16 Victoria. street, London, E.C., and Liverpool. - «eese TT 15 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W. . — Western Electric Co.. 79, Coleman-street, London Е.С. .................... 15 
CONDUITS. | ELEOTRIO GAS LIGHTERS. 
Crompton & Co. ,Mansion House-buildings,London ,Е.С. ; and Chelmsford 26,87 General ElectricCo., 69 & 71, Queen Victoria-st London, B. O; &Salferd... #7 
Doulton and Co., Lambeth, London, S.EEe. TP UEM .. 97 | ELEOTRIO LIGHT CONTRACTORS. · 
Fowler-Waring Cables Со. ,83, Victoria-st., London, f. W.; and N.Woolwich.. 3 Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 27 street, London, B. W.. 4 ене нене а aad d cea d RE 
Johnson and Phillips,14, Union-ct., Old Broad-st.,London ; & Charlton, Kent 1,31 Brush Electrical Eng. Co., 42, Queen Victoria-street, London, Е.С. —...... 35 
Laurence, Scott and Co., Gothic Works, Norwich ................ e — Crompton & Co., Mansion House-buildings, London, E.C.; and Chelmsford 326, 87 
Stiff (J.) and Sons. The London Potteries, Lambeth, London, 18. EZ. — 14 Davy Electrical Construction Co., 15, Victoria-street, Westminster,5.W. .. 21 
ORUCIBLES, PLUMBAGO. Drake and Gorham, 66, Victoria-street, London, S. W... eese. IL 
Carbon Syndicate, 39, Victoria-street, Westminster, SW. ........—....... 16 Easton, Anderson and Goolden, 8, Whitehall-place London, S. W. . 44 
56 Oo., Lambeth Pottery, London, 8. L... ꝰ³g 2 19 еы оошо. 855 Wolverhampton; and Dashwood House, Old : 
Broa tad U on, оо es „„ „ „6 „6 „7 „ % оо 0€9000000009090009000698092*9000000980 
Berend (O.) and Oo., Dunedin House, Basinghall- avenue, London, B. O.... 88 Elec. Power Storage Co., 4, Gt. Winchester-st, London, E. C., and Millwall, K. 41 
Dorman Lire ра, азоне and | g Dros rose Tonton, W.C. 99 yous (J. XA Leeds 3 ард 6, 5 London, . Vio n 
General Electri «s 09, „Queen Vioctoria-st., London, E. O.; & Salford 27 enley W. T. orksCo, 27, Martin's-Ine,Cannon-st,London,&N. 
Laurence, Scott and Co., Gothic Sri Norwich 3 — Hindley (E. 8.) 11, Queen Victoria-strest, London, Ed; & Bourton, Dorset 39 
= ent 1,81 


A. E., Bradbary- » Londo IN. oc ao a as о» =o as =o as =n 0000 Jackson ‚В. and Co Salford Rolling , 
— (И. Mand Co. elo Oross-road, London, W. C. Johnson .14,Union-ct.,0ld Broad-st.,Lond., LC. Charlton, Kent 1, 
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Classified Index to Eloctrical Trados — cousins. 


ELEOTRIO LIGHT OONTRACTORS—Continued. 
Laing, Wharton and Down, 82a, New Bond-street, London, VVVWVW...ꝑ -• 
Laurence, Scott and Co., Gothic Works, Norwich — 
Mather and Platt, Salford Ironworks, Manchester 
Sax (Julius) and Co., Ri ount-street, Store-street, London, W.C........... 
Siemens Bros. & Co., 12, Queen Anne’s-gate, London, S. W.; & Woolwich, Kent 

ELECTRIC MINE EXPLODERS. 

Siemens Bros. & Co., 12,QueenAnne's-gate London,8.W.; & Woolwich, Kent 

ELECTRIC MINING MACHINERY. 

Easton, Anderson Goolden, 8. Whitehall-pl., London, S. W. Works:Erith. Kent 
General Electric Co., 69, 71 4 88, Queen Victoria-st., London, E. C., & Salford 
Jackson (P. R) and Co., Salford Rolling Mills, Manchester 

ELECTRIC TRAMWAY SUPPLIES. 

Anderson, A. and J. M., 85, Victoria-street, Westminster, London. 

ENGINEERS and CONTRACTORS 
Belliss (G, 3 Co., Ledsam-st. Works, 

London, Ñ. 


8.W. ee 
Birmingham; and 9, Victoria · st., 


ооооооооосооооово ~ ооооо ое оооеооосоооаровоое 


Brush Electrica] Engineering Co., 49, Queen Victoria-street, London, Е.С. .. 


Bartholomew-street, Birmingham ......... 
Victoria-street, London, 8.W..... 


Clarke, Chapman & Co.. Newcastle-on-Tyne, & 60, Fenchurch-st., London, E. C. 


E. C. 0 % „e оооваооеоњо о еозоосотозооео во о 


Crompton & Co., Mansion House-bulldings, London, E.C., and Chelmsford. 26, 


Westminster, 8,W.. 


Erith, Kent saw n veu eo e 6 6 „ „ „ „„ „ ted ооооосооо о ооооооооововоооое 


Electric. Construction Co., Wolverhampton ; and Dashwood House, Old 


Jackson (P. R.) and Co., Salford Rolling Mills 


Laurence, Soott and Co., Gothic Works, Norwic ecc] 926 e€090909970000020€60*9 
Mather and Platt, Salford Ironworks, Manchester .......... enn š 
Mavor and Co n, 47, King-street, Bridgeton, Glasgow . . . . 


Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W... 
Bax (Julius) and Co. , ount-street, Store-street, Landon, W.O......... us 
8 emena Bros. & Co., 12, Queen Apne's-gate London g. W.: & Woolwich. Ren 


ENGINE PACKING. 
Willcox (W. H.) and Oo., 84-86, Southwark-street, London, S. .. eo. =. == 
United Asbestos Company, Dock House, Billiter-street, London, H. C. 
ENGINES. QE i 
Allen (W. Н. Son, and Oo., Bedford; & 19, Gt. George-street, London, 8B. W. 
& 9, Victoria-st 
London, 8, e [NNNM €9«0909000000000€9000009090 чо оосо оо 990000090209 оо оо оо оо 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London в as 
ndon 
Olayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, E. O. 
Crossley Bros., PAN Manchester; and 10, Rt. Bride-st, London, È. ee 
Co., Col d 78, Queen Victoria-st., London, K. O. 
Whitehall-place, London, 8. W. Works: 


Armley-rd., Leeds; & 16, St. George’s-st., London, S.W 
Victorla-st, London, E. C.; and Bourton, Dorset 


Willans and Robinson, Thames Ditton, SurrexnnnXxnsSssss 


Naumann, P., 71, Pentonville-road, London, “ l. .. 
EXPANSION SHEETING AND RINGS. 

United Asbestos Company, Dock House, Billiter-street London, Б.О ...... 

Delaware Hard Fibre Company, 15. Long-lane, London, Е.О........ =s a awe 

Moseley (PD.) and Sons, Chapel Field Works, Ardwick, Manchester 

Mosses and Mitchell, 68-71 Ohiswell-street London, Е. 


FITTINGS FOR ELECTRIO LIGHT. 
Benham and Froud, 40-42, Ohandos-street, Strand, London, W.O............ 
Crompton & Co. 
Dorman and Smith Salford, Manchester ; and London and Glasgow........ 
Edison and Swan United Electrio Light Company, Ediswan Buil , 80-87, 
Queen-street, London, E. C., and Branches . 
Evered and Co., 27-85, — „London, W. C.; and Birmingham or 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Char 
а загон and Down, 824, New Bond-st. London W. o 
Lundberg, A. P., Bradbury:street, Kingsland, London, N 
Macfarlane and Co., Glasgow ee 
Salmony (H. M.) and Co., 61, ОНЫ Crosa toed London, W.C............. 
Co., Helsby, near Warrington 3; and 11, Queen 


Оэ isis ээ “ 


. ""s0€2006000 009920 оо 0.8 


FLUORESCENT SCREENS. a 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. E.C. .... 
Bunnella (Н. D.) & 3on, 58 Murtiumer-streve, London, ҮҮ. .............. 
Cossor, 67, Farringdon-road, London, Е.С. ......... ide gue Y 3 
Hicks, J. J. 


, 8, 9 and 10, Hatton-garden, London, E. O eee ee „„ 
FUSES. 


Laurence, Scott and Co.,Gothic Works. Norwich m = =e =- = æ —-.—........ 

G meral Electric Oo., 69, 71 & 88, Queen Victorls-st., London, E. C., & Salford 
GAS LIGHTERS (ELECTRIC . І 

General Electric Co., 69,71 & 88, QueenVictoria-st.,London,E.C. ; & Salford 


GLOBES AND SHADES. 


Drake and Gorham, 66, (eq eee London, S. W : с 
t Com -bni 
30-37, Queen-street, London, E. C.; and Branches Je аштап ee 


Everea and Co., 27-85, Drury-lane, London, W. C., and Birmingham ....... : 
General Electrio Co., 69, 71 & 88, Queen Vietoria-st., London, 


C., & Salford 


Ler INSTRUMENTS. 


— 


87 
21 
11 


Manchester 
Union-ct, Old Broad-st, London, Е.О; & Charlton, Kent. l. 8l 


8 


1 


. 91 


2 
28 
6 
84 


112 


4 
ansion House- buildings, London, E. C., and Chelmsford 26, 87 


97 


lton, Kent.1 31 


Jonnsonand Phillips, 14, Union-ot., Old Broad-st, London; & Chariton,Kent 131 


HYDROMETERS. 

Hicks, James J., 8,9 & 10, Hatton-garden, London, E.C. = =e as =e ao os eo eo ao ws 
INDIA RUBBER. 

Harburg India Rubber C. Oo., F Winter 188, London Wall 


10 


Moseley (D.) and Sons Chapel Field Works, Ardwiok клы" dint = = 


— 


Berend (O.) and Co., Dunedin House, Basinghall-avenue,London, E. CG. 
Chamberlain and Hookham, New Bartholomew-street, B 
Crompton and Co., Mansion House-bulldings, London, I 
Eiig n and Swan United Electric Light Company, Ediswan-buildings, 86-87, 

Qneen-street, London, E. C., and Branches. 
Elliot Brothers, 191, St. 'e-lane, London, W.O ........... . Sss 
Evered and Co., 27-85, Drury-lane. London, W.C. Н and Birmin ham eooae ecc 
Evershed & Vignoles, Woodfield Works. Harrow-rd., London, W.. ; 
General Electric Co.,69. 71 &88, Queen Viotoria-st., London, E. C.; & Salford 
Hicks, James J., 8. 9 & 10, Hatton-gurden, London, K. C 


2 „ O 8.666 %%% „%:. . 


Johnson & Phillips, 14, Union-ct., Old Broad-st., Loudon: & Chariton, Kent 1.8 


Muirhead a d Co, 54, Old Broad-*treet, F. C.; and E mer'a End Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E. CG. 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E.C. ........ 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E.C 
Richard, Jules, Paris % 9*.09»0209€09* 0909290 NN eee „eee e 6% %% „„ „eee Фооое 
Вах (Julius) and Co., Ridizmount-street, Store-street, London, W. C... . . . see. 
Siemens Bros. and Co.,19, Queen Anne's-gate, London ; and Woolwich, Kent 
Stanley, W. F., Great Turnstile, Holborn, London, B.C. ............... — 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 

Victoria-street, London, B. C.; and Liverpool ................ eere eere 
White, James,16-90.Cambridge-street, Glasgow 9e99080090000009005090999 ATES во ое 


INSULATING MATERIAL. 
Bayley & Oo., Stanhope-street, Birmingham „„ 
Bullers Limited. 82 & 88, Queen-st., London, E. C.; and Hanley and Tipton 

Delaware Hard Fibre Co., 15, ane lene London, B. OOO O d . 

Moseley (D.) and Sons, Chapel Field Works, Ard wick, Manchester 

Маладая and Mitahall. 68.71. ia wall - ctraat. Landon. B. C0. 

Scholzig (Oscar), Dashwood House, London, Е.С. .............. 


INSULATORS. 
Bullers, Limited, 89 & 38, Queen-st., London, E.C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery. London, S. E. 6 6% %%% „ „% ое 
Evered and Oo., 27-85, Drarg lane, London, W.O.: and Birmingham........ 
Gereral Electric Co., 69, 71 & 88, Queen Victoria-st,, London, E. C.; & Salford 
Henley's (W. T.) Tel. Works Oo., 7, Martin's- In, Cannon-st., Lon., & N. Woolwich 


Johnson & Phi Пре, 14, Union-ct., Old Broad-st., London; & Oharlton,Kent 1, 
o. 


Siemens Bros. & 12, Queen Anne's-gate, London; and Wooiwioh, Kent. 
Stiff (J.) and Sons, London Potteries, Lambeth, London, 8. WNW... 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
7 Victoria-street, London, Е.О. and Liverpool.... CH % %% LOSH SHAE HESS 


LAMPS. ` 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.С. .... 
Brush Rlectrioal N Oo.. 49, Queen Victoria-street, London, Е.С. .. 
Conse and Simon, 52, Queen Victoria-street, London, E. 0. 
Cossor, 67, Farriagdon-road, London, E.C. . 
Crompton and 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W, .. 
Dorman and Smith, Manchester; and Loadon and Glasgow ..............-. 
Drake and Gorham, 68, Victoris-street, London, S. W. 
Edison and Swan United Electric Light Co., Ediswan-buildings, 86-87, 
Queen-street, E.C.; and Branches............... 3 rer CES М 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London. R.C. 0 % % „%% %% % % %% %% „% % %%% % %% % % „%% %% „% % „%%% „% % „%% „„ % „%% „%% „%% 
Electrical Company, 122 and 14H, Charing Cross- road, London, W. C. 
Gabriel and Angenault, 84, Victoria-street, London, S. W. Я 
General Electric Co., 60, 71488, Queen Victoria-st., London,E.C: ; & Salford 
Gooesen's E.), Pope and Co., 23, Pall Mall, Liverpool оооооооосоооо ое оо ое ов 
" oo " е Lamp Co.—Sole Agents, Wilhelm and Co., Wool 
x 


seeeeeeoeov e800 оо 


eeeeooeoenee eeeveoee 


ооо ооооооо ое овое 


Siemens Bros. and Co,, 18, Queen Anne's-gate, London, S. W.; and 
Dashwood House, London, B.C. 


*e90000669 9 о v66090902000500:00^26090009009 


Weinert, К. erlin. —8ole Agents, Wilhelm and Co., 
182, Wool Exchange, Coleman-street, London, E.C. ...................... 
Western Electric Co. (Aro), 79, Coleman-street, London, Е,0................ 
Zurich Incandescent Lamp Co., 47, Victoria-street, London, S. WWW.... 
8 a United Electric Light C Edis buildings, 86-87 
n and Swan 0 om wan · bul 
Queen- street, London, E. C., and Bede з, 35000 ^i 
Electrical Company, 122 and 121, Charing Cross-road, London, W.C. ........ 
General Electric Co., 69, 71 & 68, Queen Victoria-street, London; & Salford 
LAMP PILLARS 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Lon don, E.O. ; &Salfor1 
Macfarlane and Co., Glasgow ............. РОСАРИО ГК өгө 
LEAD MACHINERY. 
Wilson (J.) and Son, Vulcan Works, Johnstone, Sootland . 0 ec ө 
LIGHTNING CONDUCTORS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.; & Salford 


irmingham 
E. C. & Chelmsford 26, 87 


Co., Mansion House-bulldings, London, B.C. ; & Chebnsford 36, 
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Johnson & Phillips, 14, Onion-ot.. Old Broad - at., London ; œ Uüariton, Kent, 4, 81 


Muirhead and Co., 54, Old Bros d -street, E. O.; and Elmor's End, K 


-nt "T 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W. O. Беха 
LUBRICANTS. 


Reliance Lubricating ОП Co., 19 & 91, Water-In., Gt. Tower-st., London, Е.С. 
Willcox (W. H.) and Co., 84-86, Southwark-street, London, 8.Ё........ =.. a 
MANUFACTURING ELECTRICIANS. 
Allsop F. C., 97, Queen Victoria-street, London, E. Coo .. 
Dorman and Smith, Salford, Manchester ; and London and Glasgow........ 
Drake and Gorham, 66, Victoria-street, London, S. W ede 
Easton, Anderson & Goolden, 3. Whitehall-pl., London.8. W. Works: Erith, Kent 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. C., and Branches ͥ 
Elnott Brothers, 101, 8t. Martin’s-lane, Cuaring Cross, London, W. COC. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
Henley's (W. T.) Tel. Works Co., 27, Martinz - lane, Loadon, and N. Woolwich. 
Jackson (P. R.) and Co., Salford Kolling Mills, Manchester 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; 
Laurence, Boott and Co., Gothic Works, Norwich..... Tm SA WE ERA VAR AR ө аа 
Lundberg, A. P., Bradbury-street, Kingsland, London, М. ................. 
Muirhead and Co., 64, Old Broad-street, E. C.; a d E mer's End, Kent 
Nalder Brothers and Co., 16, Hed Lion-street, Clerkenwell, London, E. O. 
Bax (Julius) and Co., Ridgmount-street, Store-street, London, W.C.......... $ 
Siemens 1 13, шее Anue's videret . W.; &Wootwich, Kent 
Telegra anufacturing Company, y,near Warrington; and 11 een 
Victoria-street, London, E.C.; and Liverpool : aus 
METERS (Electricity). 
Chamberlain and Hookham; Kow Bartholomew-street, Birmingham ........ 


General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 


092090290290 6.5 0 9 6. 9 24 0.0 D 9 9.5 Oe OO 


16 
28 


el 


“7 
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& Chariton, Kent.1, 81 


16 
18 


Johnson and Phillips, 14, e M Old Broad-st., London; & Uhariton, Kent. 1, 81 


Laurenoe, Scott and Co., Gothic Works, Norwich... =e = = 


Westinghouse Electric Co., 82, Victoria-street, Westminster, London, В. W. 
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Classified Index to Electrical Trades.— Continued. 


MICA. PAGA 
Randers, Waka & Co., 23, Great St. Helen‘a, London, E.C. .....,.......... 8 
Wiggina( V.» & Sons, 10, ‘fower-hill, and 103 and 103, Minories, London, E. ©. 97 


MICROPHONES. 
Consolidated Telephone Constrnotion & Manufacturing Company, 185-188, 
Shaftesbury-avenue, Londan, W. C.: and Coventry, Kugland. 
General Electric Co. «80,71 & 88,Queen Viotoria-street,London, E. C.; & Salford 27 
International KEleotrio Company, 55, Red Cross-street, London, E. 0 КИРГ. 


MOTORS (Electric). — 
Brush Electrical Engineering Co, 49, Queen Victoria-street london E 0 85 
Clayton Foundry Company, Clayton, Manchester .. 25 
Crompton & Co., Mansion House-b , London, E.C.; ; ;& Chelmsford. 36,37 
Crypto Works Co.. 29, Clerkenwell- road. London, ОРТИГА 
Easton, Anderson & Goolden, 8, WhitehalJ-pl.,Loadon,8. W. Works: Erith, Kent d 


Ediscn & Swan United Electric Light Company, Ediswan Buildings, 86 & 


97, Queen-street, London, E.C., and Branches — 
Electric Construction Company, Wolverhampton; and Dashwood House, Old. 
Broad-street, London, E.C. d ſwrk e 5 


General Eleotrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 27 
Greenwood and Batley. Armley-road, Leeds; and 16. Gt. Geo st., London 9 
1 (J. H.) & Co., Newcastle-on-Tyne ; 417. Coloman st ondon, E.C. 4 


(P. R.) and Ov., Salford Rolling Mills, Manchester ................ 
Johnson & Phillips J 14, Union.ct., Old Broad-st., London; & Charlton, Kent lal 
Laurenoe, Scott and Co., Gothio "Works, Norwich C — 
Mather and Platt. Salford Iron works, e Sigg Walshe Reo EU. eee ЕСТ — 
New Beeston Cycle Co., Coventry .. errr er E AU 
Newton Electrical Works, Taunton. England Peer eT ere eee ee 8 


Siemens Bros. & Co., 12, Queen Anno’s-gate, London, S.W. and Woolwich 6 


NON-CONDUCTING COMPOSITION. 
United Asbestos Co., Dock House, Billiter-street London, E. .......... 27 


NON-MAGNETIGABLE WATCHES. 
Smith (S.) and Son, 9, Strand, London, W. O. 


OIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C. : & Salford 37 
Wells (A. C.) & Co., 99, Midland-road, Bt. Panoras, ‘London; and Manchester 11 
PAIN &. 
Indostractible Paint Co., 27, Cannon-street, London, B. 0. 89 


PATENT AORTE, ona o 
pman C ncery-lane London W. ——UUU—U—U B . 6999 оо mó то eo юе — 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W. OC. 84 
POROELA!N. 

Ballers Limited, 82 & 83, Queen-st., London, E.C.; and Hanley and Tipton — 
FOROUS CELLS. 


Eleo. Accumulator Co., Victoria Mansions, 28, Victoria-street, 
estminster, London, 8. Wi eene Сөз тена: @ 


Stiff (J.) and Sens, London Potteries, Lambeth, London, B. NW. . 14 
PUMPS. 
Allen, 8on on ana Co., Bedford; and 19, Great George s. London, S. W.. 15 


Bellis (d & Co., Ledsam.st. Works, Birming m; and 9, Victoria-st., 
London, 3 Merc D ARUM TT 


18 
Easton.Anderson & Goolden.8 ,Whitehall-p Lon don, 8. W. Works: “Erith, „Kent 44 
Jackson (P. R.) and Co., Salford Rolling pik Manches 
SAND BLAST APPARAT J8. 
Tilghman's Patent Sand Blast Co., Broadheath, near Manchester 


SOREWS, TERMINALS, &c. 


Of O28 0.4 эз 9 0 оо QUO OF ел эл («0 ол (YO т 25 


ооооооьоооововое 


Antomatic Standard Screw Co., Halifax ........ 2,29 

Edison and Swan United Electric Light Company, Ediswan- buildings, "86-87, 
Queen-street, London, E. C., and Branches ps — 

Kandt (J.) & Co., 12, Shaftesbury. -avenue, London, W. 21 


Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London, N. NW. 9 
SOREW THREADS. 

Lehmann Bros., 84, Hampshire-street, Torriano-avenue, London,N.W....... 9 
SHUNT-BOXES. 

Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E.C.... 20 


SOCKETS. 
Electrical Company, 123 and 124, Charing Cross-road, Lonion W.C. ........ 
General Electrio Co.,69,71 & 89,Queen V iotoria-st.,Lonaon, E. G.; & запо 37 
Lundberg, A. P., Bredbury-street, Kingsland, London. N. ...ccsscscsesese = 


STEEL WHEELS. 
ackson (P. R.) and Co., Salford Rolling Mills, Manchester 


STEEL AND IRON FOUNDERS. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchsster ...............„ — 


STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, S. B. крз ennetas Al 
Stiff (J.) and Sons, London Pottery, Lambeth,’ ‘London, .. 14 


STORAGE BATTERIES. (See ACCUMULATORS.) 


SUPPLIES FOR CABLE SHIPS. 
Dunoan, Wallet and Co., 114, Fenchurch-street, mondon; E o ES PH 
Indestructible Paint Co., 27, Cannon-street, London, E.C. 
Johnson & Phillips, 14, Un ion-ot. Old Broad. st., London: & Chariton, Кый! 
Muirhead & Oo., 54, Old Broad-street, E. O.; and Elmners End, Kent 


SURFACE CONDENSERS. 
Balls G. E. E & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
ondon, 


*98*0«9948550990€60007**0G808*604**9*0*«a^»0*500099* e E "9*9 


Easton, Anderson&Goolden, 8, Whitehall-pl.,London,S.W. Works: Erith ,Kent 44 


SWITCHES AND S8WITOHBOARDS. 
Berend (O.) and Со, Dunedin House, dings, C., and London, Е.С... 88 
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careless indifference about material interests, about such 
wearisome details as judicious investments, is, as has well 
been said, ** by far the most dangerous of all tempers to the 
pecuniary well-being of a man." Indeed, SvpwEev Situ 
declares in his paradoxical way that we are on the high-road 
to ruin the moment we think ourselves rich enough to he care- 
less. It cannot, we think, be fairly said of men like these that 
others reap what they sow, since in no case would they them- 
selves become reapers. Neither, on the other hand, can one salve 
the conscience and shut the purse with a snap by the simple 
expedient of specifying a failing for which poverty and obscurity 
are no more than a just reward. How extremely short-lived 
the names of many of the pillars of this engineering age are 
ikely to be, has been strikingly exemplified in the case of 
Jacos BRETT. Less than half a century ago the names of the 
two brothers were on everybody’s lips; and even the sober 
Times, in referring to the laying of the 1850 Channel cable, 
was of opinion that the wildest exaggeration of an Arabian 
tale had been outdone by the simple achievement of modern 
times. To-day, we may scan its columns in vain for a notice 
even as long as that accorded to a minor poet. 

The electrical profession i is apt to think of itself as extremely 
youthful, and so it is if we compare its age with that, say, of 
the legal profession, which, like the poor, we have always with 
us. On the other hand, the jubilee of land-line telegraphy 
has been celebrated these ten years; in 1901 we shall be 
celebrating the jubilee of submarine telegraphy, and two years 
after that we may, if we wish, commemorate the twenty- 
fifth anniversary of the establishment in this country of the 
first telephone company ; and even electric lighting, if it is to 
take date in England from the Act of 1882, is, well—past its 
first youth. It is time, therefore, one would think, to set 
about in earnest to build up an adequate benevolent fund. 
Nature has charged everyone with his own support; but every-. 
one who has manfully put forth all the strength he possesses, 
and has been ‘‘overborne by odds,” has a claim upon his more 
fortunate brethren. As each army is charged with the care 
of its own wounded, so each profession should see to it that, 
at any rate, the most necessitous and most deserving of the 
maimed shall not in their last days be exposed to the pangs 
and indignities of actual want. 


SIR HENRY MANCE. 


The subject of our steel-plate portrait, the new President 
of the Institution of Electrical Engineers, Sir Henry Chris- 
topher Mance, C.I.E., M.Inst.C.E., is a native of Devonshire, 
having been born at Exeter in 1840. He was educated at a 
private college in Bath; and about 1857 received an appoint- 
ment in the Electric and International Telegraph Company, 
being soon afterwards placed in charge of the private telegraph 
wires at the India Office, which was then situated in Leadenhall- 
street. In 1868 Mr. Mance entered the service of the Govern- 
ment of India, and was selected, with several others, to 
accompany the Persian Gulf Telegraph Expedition, then 
being organised by the late Col. Patrick Stewart, R.E., under 
instructions from the Secretary of State for India. The 
want of telegraphic communication between England and 
India had been felt so keenly that the matter was 
taken in hand by Government, and successfully carried 
out in the following year. During the manufacture of the 
cable, Mr. Mance was placed at the disposal of the Govern- 
ment engineers, Messrs. Bright and Clarke, and did duty for 
some months under their chief electrician, the late Mr. C. E. 
Laws, to whose kindness he was indebted for many oppor- 
tunities of acquiring the experience necessary to qualify him 
for the appointment of assistant superintendent in the 
Government service. TT 
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Mr. Mance was selected to proceed to India by the overland 
route, instead of making the voyage round the.Cape with the 
rest of the staff in one of the fine cable ships. . During the 
earlier part of the expedition he accompanied Dr. Esselbach, 

the chief superintendent, whose death during the submersion 
of the first section laid between Gwadur, on the coast of 
Beloochistan and Mussendom, necessitated several changes in 
the staff of the Department. ‘On the arrival of the expedition 
at Mussendom, Mr. Mance was directed to remain there ag 
assistant superintendent, and subsequently obtained his pro- 
motion to the grade of superintendent. 

In this capacity he served for some years, chiefly in the 
Persian Gulf and on the coast of Beloochistan. In 1869 he 
submitted to the Government an official communication on the 
subject of sun-signalling, and for some years advocated the 
introduction of this system into the British army. During the 
Afghan campaign a number of his heliographs were obtained 
by him from England, and forwarded, on his own respon- 
sibility, to various officers at the front. These instruments 
were of the greatest possible service, a fact which was recog- 
nised by Government, who granted him an honorarium of 
9,000 rupees, in consideration of the expense to which he had 
been put in connection with his invention; and, as a further 
recognition of his services, he was subsequently created a Com- 
panion of the Indian Empire. Since this date the heliograph, 
or a slight modification of it, has been introduced in nearly 
every system of army signalling throughout the world. While 
serving in Arabia Mr. Mance on more than one occasion 
received the thanks of Government for services rendered 
outside the sphere of his own official duties. 

In 1870 he took leave of absence for the first time, and while 
on furlough in England under instructions from Government, 

and by permission of the late Mr. Weaver, he proceeded to 
Valentia for the purpose of reporting on the working between 
that station and America, with a view of considering the 
suitability of the mirror and recorder systems for the Persian 
Gulf cable. His report, as may be expected, was entirely 
favourable to the recorder ; but several reasons had to be taken 
into consideration in connection with the Persian Gulf service ; 
and eventually the Brown-Allan relay was adopted on the 
cable sections between Bushire and Karachi. In connection 
with this instrument he subsequently designed a method of 
automatic translation which has worked with considerable 
success for many years. 

. In 1872 he was appointed to carry on the duties of Traffic 
Manager for the Department, and in 1873 first officiated 
as Engineer and Electrician, the duties of which office he 
performed when on active service up to the time of his 


retirement, in December, 1886. During the time Mr. Mance 


held office as Engineer and Electrician he superintended 
the repair of more than 200 faults. On the occasion 
of his first repairing expedition (July, 1878), the body 
of an enormous whale was raised to the surface, entangled 
in the fractured cable. The account of this remarkable 
br.akdown was published in The Times, Land and Water and 
several scientific journals. As Engineer he superintended 
the erection at Karachi of a factory equipped with the 
necessary machinery for the re-sheathing of old telegraph 
core that was sufficiently good to serve for another term of 
years under water. His method of taking the internal resis- 
tance of batteries, now known as ‘‘ Mance’s method," was 
communicated by Sir William Thomson to the Royal Society 
in 1871; but probably his most useful contribution to elec- 
trical science in connection with submarine telegraphy was his 
method, published in 1884, of eliminating by means of a simple 
formula the effects of polarisation and earth-currents in cables 
having partial earth faults, or where the cable had: been en- 
tirely fractured, leaving the copper exposed. By the application 
of this correction, errors in testing are reduced to a minimum. 
For this Paper he was awarded by the Society of Telegraph 
Engineers the Paris Exhibition Premium for that year. He 
is the author of certain Papers published in the Proceedings of 
the Society of Telegraph Engineers on Duplex Telegraphy,“ 
* The Durability of Gutta-percha and India-rubber Joints," 
** The Relative Susceptibility of India-rubber and Gutta-percha 
to Attacks from the Teredo.“ The experiments made to test 
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the voracity of the teredo showed conclusively that faulty 
sheathing on a cable was worse than no sheathing at all, as 
cable from which one of the sheathing wires had been pur- 
posely removed was attacked to a far greater extent than a 
piece of bare core laid alongside of it. Sir Henry is also a 
Member of the Physical Society. i 
In 1885 he received the honour of knighthood, and was 
deputed by Government to assist the late Sir John Bateman 
Champain, Director-in-Chief of the Government Indo-Euro- 
pean Telegraph, in organising and fitting out the expedition, 
consisting of the cable. ships Dacia and International, 
for the purpose of duplicating over 500 knots of the Persian 
Gulf cables. He is the author of the book giving an official 
report of this work, after the completion of which he retired 
from the Government service. During his residence in India, 
Sir Henry was for many years captain in the Sind Volunteers, 
a corps raised at the time when Government considered it 
expedient to stimulate the volunteer movement throughout 
India, and on retiring from the Service received a handsome 
illuminated address from the men in his company, with whom, 
being an enthusiastic rifle shot, and fond of encouraginy all 
kinds of sports, he was very popular. He was Government 
scientific referee to the Port of Karachi; also an official 
member of the Karachi Municipality. Since his retirement 
from the Service Sir Henry has associated himself with tele- 
graphic and electrical enterprises in England ; he is a Director 
of the West African Telegraph Company, the South American 
Telegraph Company, and the Electric Construction Company ; 
and he is Chairman of the Oxford Electric Light Company. 
Sir Henry is one of the oldest members of the Institution of 
Electrical Engineers. He was elected a Member of Council 
in 1890, and became a Vice-President in 1898. 
In 1874 he married Annie, daughter of the late John 
Sayer, Esq., of Yatton, by whom he has three sons and two 
daughters, still living. | 


REVIEWS. 
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Motive Power and Gearing for Electrical Machinery. By 
E. TREMLETT CARTER. (London: The Electrician" Printing and 


Publishing Company, Limited.) 


This book is intended, as the author states in his preface, to 
place before electrical engineers an account of the scientific 
principles and modern practice in the use of engines for 
driving dynamos, attention being chiefly devoted to public 
power stations. The author rightly claims that as the marine 
engineer and the locomotive engineer require to study the steam 
engine from the standpoints of their special requirements, so 
too does the electrical engineer. With this we entirely concur, 
and therefore feel sure that all who are engaged in this branch 
of the mechanical engineer’s profession will gladly welcome 
this volume. 

The subject is dealt with in six divisions, the first, a very 
short section, discusses fundamental principles; parts two, 
three and four are devoted to steam engines, gas engines, and 
hydraulic motors respectively; while the fifth section deals 
with the thorny question of gearing, and the last division is 
taken up with brief descriptions of typical power stations 
using the above types of generators. 

We have noticed in Section I., which is short and concise, 
one or two blemishes. It would have been serviceable, for 
instance, if, in addition to the friction tables given on 
pp. 9 and 10, the author had tabulated some of the results of 
the recent journal friction tests; there seems a fatal tendency 
in text-books to ignore these experiments, and to go on per- 
petually quoting the old slow-speed, flat-sliding results, which 
are of very little practical use. Again, though the author 
defends himself in a footnote on p.26 for using as an illustra- 
tion of friction dynamometers the antiquated brake shown 
on p. 27, we feel that it would have been better to have 
adopted the rope brake as the typical example, the theory 
of brakes, to our mind, being much more easily compre- 
hended from a study of it than from the Prony brake. 


Coming to the section devoted to the steam engine, we 
must differ from the author in regard to the calculations 
he gives for the heating value, &c., of coals; we have never 
been able to see the slightest reason why a portion of the. 
hydrogen in the fuel should arbitrarily be assumed as burnt 


before we make use of it, and that, therefore, only H -$ is 


available for heat-generating purposes in the furnace. Cer- 
tainly all careful calorimeter tests negative this assumption, 
and we thought it had been abandoned for good. Why, too, 
describe an antiquated form of coal calorimeter when there is 
a simple, easily constructed one, of infinitely greater accuracy, 
in which the fuel is burnt directly (without any foreign sub- 
stance being mixed with it) under a jet of pure oxygen—an 
instrument any careful experimenter can use with the greatest 
ease, and can repeat his results as closely as possible time 
after time ? 

The chapter on Thermodynamics is an excellent one; we 
notice Mr. Carter adheres to the old figures for Joules’ equiva- 
Ient, though it seems very certain that the higher tigure 
recently determined must now be taken as more correct. Why 
is Capt. Sankey’s name not mentioned when dealing with the 
Өф diagrams, seeing how much good work he has dono 
in recent years by calling the attention of engineers to the 
value of the diagram in analysing and studying the working of 
steam engines ? 

The diagram of the properties of steam is a most useful one, 


and shows clearly the limitations saturated steam imposes on 
possible efficiencies, the flattening of the efficiency curves 


bringing out beyond a certain point in a way which appeals at 
once to the reader how slowly we gain increase of possible 
efficiency by using higher pressure. The table, too, in this 
chapter is a valuable one. Though the author rightly enough 
points out the theoretical disadvantages of superheated steam, 
it is quite certain that it is the coming thing, and that though 
it may be an evil itself, yet it cures or lessens much more 
serious evils in the working of steam engines. 

The chapter on Boilers is one of the most complete in the 
book, and full of valuable information, all the various types 
in use in power stations being carefully described in detail, and 
their respective advantages and disadvantages pointed out. 

The fattack by the author on the boiler as an extremely 
wasteful generator of energy is, however, somewhat fanci- 
ful ; surely, it is not the boiler which is to blame, but water, the 
working agent, for having such low boiling points at ordinary 
pressures. If the boiler passes 80 per cent. of the heat given 
to it by the fuel into the working agent, it can hardly be called 
extravagantly wasteful as a machine. 

In dealing with Willans law, the author states that it only 
holds, as far as we know, for a single type of engine, the 


vertical balanced single-acting engine, regulated by the throttle 


valve. We think there can be but little doubt that it equally 
holds for other types; at any rate, we have found that it does 
do so in the case of a compound inverted vertical double-acting 
engine, run at different powers and at different speeds. Again, 
an almost exact straight line seems to be given in the case of gas 
engines when the amount of gas consumed per hour is plotted 
to a base of horse powers. In fact, the beauty of this so-called 
** Willans law seems to us to lie in its general applicability 
to all classes of engines; and we are glad to find the author 
devotes so much attention to it in this book. The diagram he 
gives on page 318 fora steam turbine test confirms the general 
truth of the law; and if the results of Prof. Kennedy’s tests 
on another steam turbine are plotted they also will be found 
to give a straight line for the steam consumption per hour. 

The details and examples of typical engines are very com- 
plete and valuable, but in several cases, and in other parts of 
the book, too, the illustrations are sadly wanting in clearness ; 
they are so blurred and indistinct as to lose much of their 
value. It is unfortunate that more care has not been taken in 
reproducing them. 

We wish the author had devoted a little more space to the 
practical use ofthe 0$ diagram in studying the working of the 
steam engine ; its value is so great that we feel sure numbers 
of engineers would have welcomed a somewhat detailed series of 
examples of its use. 


‘THE ELECTRICIAN, JANUARY 15, 1897. 


Gas and oil engines are dealt with very thoroughly, and 
their advantages and disadvantages for central-station work 
are well brought out. We think the author gives much too 
low a figure for the heat rejected in the exhaust gases—it cer- 
tainly is usually more than double as much as the 16 per cent. 
given in the text. When dealing with this question of gas- 
engine efficiencies, we fear it is too often lost sight of that as 
long as the present cycle is maintained, a very large propor- 
tion of the heat must be rejected either in the jacket or the 
exhaust gases; it is only possible for the engine to convert, 
even if it were absolutely perfect in its action, а comparatively 
small portion of the total heat it receives into work, the rest 
must be got rid of. Hydraulic power, comparatively little 
used in this country, but of the greatest importance in America 
and many parts of the Continent, has been dealt with by the 
author as thoroughly and capably as the other methods of 
generating power. 

We hope the author’s summing up of the disadvantages of 
gear-driven, as compared with direct-driven dynamos, will be 
studied by all those responsible in the future for laying down 
power-station plants ; it ought to give another blow to a sys. 
tem already, we hope, on its last legs. 

For the valuable table of costs, and of details of installations, 
&c., and for the full descriptions of a number of typical stations, 
we have nothing but words of the highest praise; they will 
prove a mine of information to the electrical engineer. 

It is difficult to deal with a work such as this, so crammed 
with information, in the limited space allowed a reviewer ; 
and though one picks out here and there the points about 
which some fault can be found, it is impossible to refer to the 
scores of pages for which one has nothing but praise. In con- 
clusion we must compliment the author on having produced 
a text-book which will be of value to the man in practice as 
well as to the tyro, which will be of interest to many of 
those interested in electric lighting and electric traction who 
are not technical experts, and will form a valuable work of 
reference for all engineers. How thoroughly up-to-date it is 
is shown by the detailed account of Mr. Raworth's new high- 
speed engine given in the Appendix. T. H. B. 


Electric Tramways and Railways Popularly Explained. By 
H. ScHoLEY. (London: H. Alabaster, Gatehouse and Co.) 

It is no easy matter to write an explanatory description of 
so technical a development as the electric tramway which 
shall be intelligible and interesting to the average layman, 
and, at the same time, free of those scientific solecisms which 
frequently mar books of this nature. In his anxiety to avoid 
the latter fault, Mr. Scholey has somewhat neglected the 
former requisite of a popular book. Nor is the matter treated 
quite systematically enough to serve as an ideal guide to the 
hesitating members of a Town Council sub-committee, whose 
colleagues will not allow them a free trip to the Continent to 
enable them to “© see for themselves.” 

Chapter I. is & laudably short account of the historical 
development of electric locomotion, ending with a comparison 
between the electric tramway mileage in Great Britain, 
Europe and America. The causes of the great difference 
are slightly hinted at, but this point might well have been 
gone into more fully. Chapter II.,, How Electricity Pro- 
pels," explains in five pages (three of which are taken up by 
illustrations) the principle and action of the dynamo and 
motor. One of the illustrations is a very good full-page wood- 
cut of the under-frame of a motor car. Some more cuts of 
this sort, and a few perspective line drawings, instead of some 
of the reproductions from photographs and the diagrams, 
would have helped to popularly explain the subject in a more 
comprehensive way. In Chapter III. the various methods of 
supplying energy to the motor are briefly considered. The 
author endeavours to explain popularly that a storage battery 
does not store electricity. This is very praiseworthy ; but it 
is a conception that the populace will find extremely difficult 
to assimilate. Why not let them believe that a storage battery 
is а storage battery, for the work does not pretend to be a 
text-book ? 

The remainder of the book (with the exception of the last 
chapter) describes existing examples of electric traction 
systems. Photographs of the more ornamental lines have 
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been chosen for reproduction, sc as to draw the eye more to 
the beauty of the posts than the ugliness of the trolley wire. 
A few illustrations of span-wire systems, such as those in 
Dortmund and Essen, should have been added by way of 
warning. 

In referring to the Hamburg tramway, the author remarks 
that it is not easy to secure returns from this line which show 
the cost of working. This is not, however, strictly the case, 
since full particulars of the working expenses have been 
published by Herr Max Meyer in the /lektrotechnische Zeit- 
schrift, and also in a Paper (in French) read by M. P. Van 
Vloten at the Stockholm meeting of the International Tram- 
way Union; and in the last chapter of the book under review, 
the cost per car mile and the percentage of expenses to 
receipts is given. On p. 43 we notice a slip of the pen; 
it is at Lugano, not at Milan, that the three-phase system 
is used in conjunction with the double frolley. It is stated 
that the third rail on the Giant’s Causeway line will possibly 
be superseded by the overhead trolley. The reasons for this 
would have been instructive, both to the general public and 
to town councilors. Altogether the possible dangers of the 
various systems, if badly carried out, might have been treated 
more fully, as the American scare has not yet been quite 
forgotten. The electrolytic action of the return current might 
also have been touched on. 

The last chapter, Electricity versus Other Systems,” con- 
siders the financial advantages of the electric system, giving 
comparative figures. The town councillor will find these 
three pages the most useful of the whole 62. One sentence 
is open to criticism. It is stated in this last chapter, 
* Wherever electric traction has been employed in this 
country, it has proved an unqualified success’’; whereas in 
Chapter IV. we read, It is not necessary to examine the 
causes that have conduced to the comparative failure at 
Birmingham. The expenses were much higher than 
the receipts, yet the earnings on this line were much 
above those of most English tramways.”’ 

The book is printed in somewhat small type, and on that 
class of super-shiny paper which tries the eyes, and the 
cover might be improved upon. 


SIR HENRY MANCE’S PRESIDENTIAL ADDRESS TO 
THE INSTITUTION OF ELECTRICAL ENGINEERS.* 


Gentlemen: In electing me your President for the coming 
year, and thus according me the blue ribbon of the electrical 
profession, you have conferred on me an honour of which any 
man may be justly proud, and for which I thank you sincerely. 
If I approach my task this evening with diffidence, it is 
because I fully appreciate the responsibilities of office. But, 
gentlemen, I hold the opinion that that mortal is wise who 
accepts without demur the gifts-bestowed upon him by the 
gods. It is not for me to question the wisdom of your choice, 
but it is for me to do my best to justify it. My term of office 
on your Council has extended over some years, and I know the 
sympathy and help which the President of this Institution may 
always rely on receiving, not only from his colleagues, but also 
from the general body of members. You cannot always expect 
to have an ideal President, but I trust that when my period of 
office is over, I shall be able to look back and congratulate 
myself that the dignity of the office and the interests of the 
Institution have not suffered in my hands, and that whatever 
developments may occur meanwhile, the Institution will con- 
tinue, as hitherto, to lead the way in Electrical Science. 

There are periods in the lives of societies, as well as in 
individuals, when it is excusable to pause for a moment and 
indulge in mutual congratulation. It may have escaped your 
notice that this Institution is now entering into its 26th year 
of existence. It has, therefore, completed its first quarter of a 
century. I have recently been glancing through the many 
volumes of our Proceedings, and I think you will agree with 
me that they form a record of 25 years of useful work. 
During this period the nominal roll of the Society has 
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increased from 100 to nearly 3,000. Founded originally by 
electricians and telegraph men, it has adapted itself to modern 
requirements, and is now the oldest and largest Institution of 
Electrical Engineers in the world. It represents all branches 
of the Profession, and will, I trust, in the future as in the past, 
aim to include in its ranks the names of al/ who are 
interested and devoted to the development of electrical 
science. Some of the founders of this Institution are still 
‘with us. Although I have been closely associated with 
important applications of electricity to heavy engineering 
and electro-chemistry, I feel that the only claim that I have 
to the position that I now occupy is the fact that for the best 
part of my life I have been actively connected with submarine 
telegraphy. I suppose I am one of the few who can say that 
they have assisted at the manufacture of a cable, the laying of 
it, the working of it, its subsequent repair on nearly 200 occa- 
sions, and, finally, more than 20 years afterwards, had entrusted 
to them the duty of laying a new cable in its place ; that is to 
say, I have been closely associated with a submarine telegraph 
cable from its infancy to its old age. For 40 years I have 
never lost touch with the telegraph, so that, after a few general 
remarks on other topics, 1 shall naturally turn to submarine 
telegraphy as the chief subject for my address this evening. 
If this subject has to some extent dropped into the background 
of late years in the discussions of this Institution, it is not by 
reason of its want of importance, but because of the rapid 
and extensive development of other branches of electrical 
engineering. 

With regard to these, I do not mean to trouble you with 
statistics, as figures and facts in connection with electric 
lighting and traction must be so fresh in the memories of those 
who study the weekly technical journals that I abstain from 
intruding them on your notice. In the matter of traction we 
have been outstripped by our transatlantic friends, but there 
is abundant evidence that this has not been caused by want of 
knowledge or skill on the part of our engineers or manufac- 
turers ; it is, I think, an acknowledged fact that in excellence 
of design and workmanship our manufacturers cannot be 
beaten. Our electric light stations are unsurpassed in the 
excellence and efficiency of their plant, electrical and mechani- 
cal, and unequalled in their suitability to the end in view. 
The best features of the methods preferred by us are all of 
home growth; and if we have to borrow from American 
practice in connection with the electric traction movement now 
upon us, we shall at least be able to point to our tunnel rail- 
ways as unique, and to the Liverpool Overhead Railway as the 
first elevated electric railway in the world. | 

We have to deal in this country with local bodies which are 
somewhat difficult to move. This has handicapped us; more- 
over, our rivals have had the advantage of natural gas and 
water power. In America there is, no doubt, more room for 
expansion in every direction—here at home we have been 
suffering from a period of trade depression from which we 
have only recently emerged. We are now beginning to reap 
the benefits of the Electric Lighting Act of 1888, both 
in the number of towns seeking powers for electric lighting, 
and also in the extensions required for vhose already in exist- 
ence, the magnitude of these latter promising to exceed that of 
the original scheme. It is to be hoped that in the future the 
electrical industries will not be fettered too much by officialism, 
and bard and fast regulations, whicb, formulated with the best 
intentions, with the view to protect the public, tend sometimes 
to interfere with the public convenience. It is satisfactory to 
note that manufacturers are turning their attention to the 
development of cells especially suitable for traction purposes; 
tbe advantages already claimed are, that for any fixed output 
the weight is reduced in the ratio of 28 to 15, and the 
space occupied reduced from 19 to 10. Should these 
expectations be fulfilled there is every reason to antici- 
pate an extensive use of storage batteries. There can be 
no doubt that from the point of view of cleanliness, freedom 
from smell, and steadiness in development of power, storage 
batteries compare favourably with steam or oil engines. 
Where suitable localities and proper facilities for recharging 
are available, it may reasonably be hoped that traction by 
means of storage batteries has a future before it. 
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Submarine Telegraphy. 

Although the ground has been well traversed on one or two 
occasions by my predecessors in this Chair, I hope to find 
many points of sufficient interest to justify my brioging them 
to your notice. To deal comprehensively with the history of 
submarine telegraphy up to recent years would be quite beyond 
the scope of a Presidential Address. To those who desire to 
render themselves thoroughly conversant with the subject, I 
recommend the perusal of a work, now in course of publication, 
by one of our members, Mr. Charles Bright. The earliest 
record of a subaqueous line is that of the experiment made by 
Baron Schilling, who, in 1812, exploded mines across the river 
Neva, using wire insulated with india-rubber. It would seem, 
therefore, that Schilling deserves the credit of being the first 
to suggest the employment of insulated conductors under water. 
In 1838 Colonel Pasley, R.E., made experiments at Chatham, 
to demonstrate the practicability of telegraphing through lines 
under water. In 1839 Dr. O'Shaughnessy made a series of 
experiments across the Hooghly. In 1840 Prof. Wheatstone 
demonstrated before a Committee of the House of Commons a 
method for establishing telegraph communication from Dover 
to Calais. In 1842 Prof. Morse laid down in New York 
harbour an insulated wire for telegraphic purposes. In 1845 
Ezra Cornell laid a 12 mile cable in the Hudson river; this 
cable worked well for several months, until it was broken by 
ice. The earliest record at Somerset House of any submarine 
telegraph company is dated June 16th, 1846, when Jacob Brett 
and Alexander Prince obtained a renewal of their provisional 
certificate of registration for the General Submarine and Oceanic 
Telegraph Company. The first concession connected with 
international submarine telegraphy was also granted to Jacob 
Brett in 1847, that is to say, fifty years ago, 80 that this year 
we may fairly be said to be celebrating the Jubilee of the 
inception of international telegraphy. 

The adoption of insulated conductors for underground, wires, 
both in Prussia aud England, may have contributed to the 
development of submarine telegraphy. The value of gutta- 
percha as an insulator began to be recognised about 1847; and 
we find that in 1849 an English Company obtained a charter 
from the French Government, granting to them the exclusive 
right of sending telegraphic iutelligence between England and 
the French coasts. The concession was conditional on com- 
munication being established by September, 1850 ; and, with 
the object of preventing its loss, a single wire, invested with a 
thick coating of gutta-percha, and sunk by means of leaden 
weights, was successfully laid, and messages transmitted from 
coast to coast. I have in my hand a piece of the identical core 
which was recovered some years afterwards. I may say that, 
as a simple core, it is quite as good as any made at the present 
day. Of course such a slender wire could not be expected to 
stand the chafing to which it would be subjected against the 
rocky bottom; but the immediate cause of failure was its being 
grappled by some French fishermen, who promptly secured a 
considerable length of it, in ignorance of the real nature of 
their find. 

In December, 1850, J. W. Brett obtained & new concession 
from the French Government ; the outcome of this concession 
was that a cable between England and France was laid during 
the following year. The establishment of the old Submarine 
Telegraph Company practically dates from this time. The 
iron wire-sheathed cable used on this occasion is said to have 
been suggested by Küper. The cable was laid by Crampton. 
In the present day our copper is purer, our sheathing wires of 
& better quality, and we have learned to adapt different types 
of cables to different depths; but we must admit that the 
1851 type has served as a model for subsequent sballow water 
cables. We who are accustomed to hear of the laying of a 
fresh Atlantic cable with hardly a passing comment, may be 
apt to underrate the skill and perseverance which brought 
about the laying of the first Channel cable: it may, therefore, 
be opportune to mention, in justice to the successful pioneers 
of submarine telegraphy, that the three subsequent attempts 
to connect Ireland and England all ended in failure. 

Considerable correspondence has of late appeared in the 
public Press regarding the inception and development of sub- 
marine telegraphy. I have devoted some time to the investi- 
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‚ gation of the records at Somerset House and the Patent Office, 
which are sometimes amusing, and generally instructive. I 
bave come to the conclusion that to no one individual can 
fairly be granted the credit of the inception and development 
of the submarine cable. The work has been the work of many: 
men of science, men with engineering skill, and men of capital 
have all contributed to laying the foundation of and building 
up the network of telegraphs which is slowly but surely being 
extended to all parts of the world. It is not for this Institution 
. to deal with the rival claims of financier and engineer ; but if 
we, as engineers, desire to do honour to any one individual who 
preeminently distinguished himself in the development of 
oceanic telegraphy, we have simply to refer to the list of our 
past Presidents, and select the name of CHARLES TILSON Bricat. 
The earlier history of submarine telegraphy is marked by 
frequent failures. 20,000 miles of cable were laid during 
the first 16 years, but over 9,000 knots of this quantity had 
been abandoned before 1865. The costly experience thus 
purchased was derived from the failures of a series of weak 
and light cables, in many of which the insulation was probably 
‚ defective or insufficient from the first. Some of these cables 
were lost during the operation of laying. 

The story of the first Atlantic cable has been told by many. 
The experiment was a costly one, but worth the money, for it 
demonstrated the feasibility of safely submerging great lengths 
of cable in depths of over two miles. Although a commercial 
failure, it was a great engineering success, and during its brief 
. existence gave a practical and striking illustration of its value. 
The War Department was able to countermand the movements 
. of certain regiments, and thus avoid an. expenditure of some 
£50,000. Some of you may remember the Indian Mutiny, and 
how keenly the want of telegraphic communication was felt. 
A subsidy of £30,000 per annum was granted to the Red 
Sea Telegraph Company, whose cables, laid in 1859, proved a 
deplorable failure, notwithstanding the fact that previous to 
their submersion upwards of 80 different cables had been laid 
in various parts of the world. The sections were laid too tight, 
the iron sheathing was insufficient, the depth and nature of the 
bottom had not been properly considered, and the supervision 
during the manufacture was probably not of that searching 
character which we now find to be necessary to ensure success, 

The record of the Malta-Tripoli- Bengasi-Alexandria .cable 
laid in 1861 forms an agreeable contrast to the dismal failure 
of the Red Sea line. This cable was, I believe, the first sent to 
its destination in tanks, and systematically tested from the 
time of its manufacture up to its submersiou. The costly 
failures previous to 1863 gave little encouragement to the 
British public to favour enterprises having for their object the 
extension of telegraphic communication to the East. At the 
same time, it was felt that communication with India was an 
imperative necessity, and Colonel Patrick Stewart, R.E., was 
deputed by Government to arrange for the construction of a 
land line through Mesopotamia, and the carrying out of the 
cable portion of the line via the Persian Gulf. A good deal of 
the original cable laid in 1864 is still in existence. "The expe- 
dition was completely successful, and communication with India 
was soon after established by alternative land lines through 
Turkey and Persia. It was in connection with this cable that 
my associations with submarine telegraphy commenced. Five 
sailing vessels were employed to convey the cable to the Persian 
Gulf, and as many as twelve vessels assisted during the work, 

which would now be easily and rapidly executed by one well- 
equipped telegraph steamer. Communication between the 
cable ship and towing steamer was constantly maintained 
during the operation of laying the cable by means of semaphore 
or signallicg lamps. Six years afterwards the cables of the 
Eastern Telegraph Company were laid down between Suez and 
Bombay, and in 1871 China and Australia were brought into 
communication with Great Britain. 


The life of a submarine telegraph engineer is somewhat of a | 


Bohemian character; half a landsman, half a sailor, sometimes 
working almost continuously day and night for weeks together, 
at other times enjoying long periods of enforced idleness. The 
localities chosen for cable stations are frequently isolated and 
‘uninteresting, the climate indifferent and the life monotonous. 
A more desolate place than Mussendom, near the entrance of 
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the Persian Gulf, it would be difficult to imagine; a small 
island in a land-locked bay, surrounded by mountainous rocks 
over 3,000ft. in height ; not a vestige of green to relieve the 
wearied eye. The Persian Gulf and its vicinity is, however, 
rich in historic associations. Three hundred years before the 
birth of Christ, Nearchus, after conveying a portion of the 
army of Alexander the Great from the mouth of the Indus, 
disembarked at Bundar Abbas, near the entrance of the Gulf. 
The main body of the army, conducted by Alexander, made its 
way westward behind the range of hills which skirt the coast 
of Beloochistan. It is said that from time to time Alexander 
indicated bis position to Nearchus by means of polished steel 
mirrors and reflected sunlight. This is the first recorded 
instance of visual telegraphy ; and itis a singular coincidence 
that the experiments which mainly led to the introduction of 
sun signalling in the British and other armies shonld have 
been made upon the very same ground more than 2,000 years 
afterwards. 

. In the Persian Gulf one occasionally witnesses natural 
phenomena which to the untravelled may appear incredible. 
In the midst of these mountains near Mussendom I have 
witnessed, during a thunderstorm, such displays of lightning 
as baffle description. I have at certain seasons of the year 
observed the water in the bay, which is large enough to 
hold all the fleets of the world, presenting exactly the appear- 
ance of blood. At such times after nightfall, the silvery 


emerald green phosphorescent effects produced by the moving 


boats were indescribably beautiful. Not many miles from 
Mussendom I have ч those mysterious fire circles 
flitting over the surface^of. the sea at a speed of 100 miles an 
hour, a phenomenon not often witnessed and which no one has 
yet been able to explain. While steaming along the coast of 
Beloochistan I have been called from my cabin at night to 
witness the more common phenomenon of a milky sea, the 
water for miles around being singularly white and luminous. 
In the same locality I have observed the sea to be for short 
periods as if putrid, the fish being destroyed in myriads, so that 
to prevent a pestilence measures had to be taken to bury those 
cast up on the beach. This phenomenon was doubtless due to 
the outbreak of a submarine volcano and the liberation 
of sulphuretted hydrogen. In these waters jelly fish are 
as large as footballs, and sea snakes of brilliant hue are 
met with in great numbers. On one occasion a swarm of sea 
snakes forced their way up one of the creeks in Kurrachi 
harbour, apparently for the purpose of having a battle royal, 
for the ground between high and low-water mark was thickly 
covered with their bodies, in positions which betokened a 
deadly struggle. I have seen such a flight of locusts on the 
coast of Beloochistan that with every swish of a stick two or 
three locusts would be brought to the ground. The column 
extended for miles, yet it had all disappeared by the following 
day, most probably into the adjacent ocean, towards which 
they proceeded under the influence of the north-west wind then 
prevailing. From Jask, on the coast of Beloochistan, I have, 
in the hot season, observed the most perfect mirage effects. 
An exact image of a steamer then entering the Bay has 
appeared inverted in the sky, and, still more wonderful, the 
image of a steamer has been observed over the mountain 
inland, when the nearest vessel could not have been less than 
120 miles. away. 


Submarine Telegraphy in 1897. 


There are to-day more than 1,300 submarine cables in exis- 
tence, the aggregate length of . which cannot be less than 
162,000 nautical miles; they vary in. length from a quarter of 
a mile to, say, 2,600 ‘nautical: miles, apg may : be roughly 
classified as follows : — — Ec 


Cables under 5 miles in ко МА? ОТРЯ 761 
Exceeding 5 „ and under 0o U w . 225 
" 10 Ot, Nu ч o рии РЕА ‚ 65 

б 100 лу r. Rasa a velis 155 

j „ 19000 ооо нивн: 64 

si 1000 э. /// aea . 29 

» 2,000 ss. ае кан ee рау eee 8 
1,305 


Of these cables about. 18, 000 knots ‘belong to the various 


‚ Governments, while the balance of 144, 000 knots, mostly com- 


E 


382 


THE ELECTRICIAN, JANUARY 15, 1897. 


posed of long sections, have been laid by private companies. 

They represent a total expenditure of about 40 millions sterling, 
of which probably 75 per cent. has been contributed by English 

capital. 

Op to quite recently nearly every telegraph cable of impor- 


tance has been manufactured in this country; but England 


can no longer boast of a monopoly in this business. The 
development of French submarine telegraph enterprises is, no 
doubt, the direct outcome of the liberality with which the 
French Government has in recent years subsidised submarine 
communications. There are now established well-equipped 
cable works at Calais, and a smaller establishment at St. Tropez 
on the shores of the Mediterranean. In addition to these, there 
are the Government works at La Seyne, near Toulon. The 
Italians have cable works at Spezzia. Germany has recently 
subsidised a direct cable from Emden to Vigo. Our telegraph 
supremacy may be considered by-some as ranking next in 
importance to the supremacy of our Navy. This natural 
rivalry is not without its significance, and shows that foreign 
Governments are fully alive to the importance of fostering 
submarine telegraphy. 

The sounding apparatus of Lord Kelvin has added immensely 
to the possibilities of ocean telegraphy. A sounding which in 
the old days would have taken two or three hours, and the 
value of which, even then, would have been doubtful, can now 
be ascertained in 20min., and be considered reliable. Not- 
withstanding the heavy weights employed, hemp lines could 
not be relied upon. In the Gulf Stream it was found almost 
impossible to get bottom with them. The use of ordinary 
pianoforte wire has proved a complete success. With a break- 
ing strain of 270lb., it offers an extremely small resistance to 
the water, and gives accurate results in the strongest currents. 
Some 2,000 fathoms can be wound in less than half an 
hour, even when the ship is steaming slowly ahead. A 
knowledge of the contour and nature of the bottom of 
the ocean is of the utmost value to the cable engineer. He 
does his best to protect the sheathing of a cable from 
corrosion, but so far as my experience goes, 2in. of good sub- 
stantial mud is the best preservative for a submarine cable. I 
have on many occasions recovered cable which had evidently 
been resting in gray mud for nearly 20 years, and I have found 
it in as good condition as the day it left the factory. Deep sea 
cables when well away from shore have this advantage: they 
generally rest on a fairly level and uniform bottom, an advant- 
age not enjoyed by shallow water lines laid near the coast. 

Prof. Geikie, writing on the subject of ocean depths, remarks : 
“ To be told that mud gathers on the floor of these abysses at 
an extremely slow rate conveys but a vague notion of the 
tardiness of the process; but to be told that it gathers so 
slowly that the very star dust from outer space forms an appre- 
ciable part of it, brings home to us, as nothing else 
could do, the idea of undisturbed and excessively slow 
accumulation.“ For all practical purposes, the telegraphic 
engineer may regard the oozy bottom of the sea in mid-ocean 
as ina state of eternal rest; the deeper the water the better the 
bottom, the safer the cable. In shallow water, however, the 
bottom being subject to the action of current tides and waves, is 
frequently irregular, we cannot ensure that the cable will rest 
fairly on the ground throughout its whole length. It із certain 
that there will be undulations and depressions even though the 
bottom may be formed of hard mud; the cable rests on the 
ridges of these undulations, and is suspended in a series of 
long or short spans. In the course of years the cable becomes 
encrusted at intervals with shell fish and marine life. It sways 
gently with every turn of the tide. Marine monsters such as 
sawfish, consider it their larder, and, while raking off the 
marine life, either rupture the cable or penetrate the core 
with one of their formidable teeth. In any case, sooner or 
later, the sheathing corrodes, and the cable parts altogether; 
or, a8 the outer wires give way one by one, the cable elongates, 
the core stretches until the copper conductor breaks, the ends 
being frequently kept insulated by the dielectric until the 
cable is lifted for repairs. 

Some of the faults that occur in submarine cables are of 
the most extraordinary character. Lightning, earthquakes, 


landslips, submarine volcanoes have all to be reckoned with; 


and the leviathan of the deep has more than once been 
responsible for an interruption. This sounds incredible, but it 
is nevertheless true. But probably the most dangerous pest of 
all is the teredo. To ward off the attacks of the latter, the plan 
is resorted to of covering the core with a thin taping of brass. 
Submarine cliffs, where the soundings rapidly vary from, say, 
50 to 500 fathoms, should be especially avoided, as, if the 
cable is not taken well inside or outside of the line of soundings 
indicated on the chart, but rest near the edge of the cliff, long 
spans will be inevitable. The deep channels at the mouths of 
rivers have to be negotiated very carefully, or the cable is 
pretty sure to be fractured sooner or later by submarine land- 
slips. Oneof the most curious faults I have met with was that 
caused by the cable rolling down а submarine slope. In one 
direction, for a considerable distance, the iron guards straight- 
ened themselves out, while in the other direction the length of 
the lay had been reduced one-half, and the cable had twisted 
itself into the most fantastic shapes. 

In order to effect the repairs which are necessary, a fleet of 
41 telegraph ships is maintained : the gross tonnage of the tele- 
graph marine being nearly 60,000 tons. The vessels are 
stationed in all parts of the world, and are fully equipped with 
the usual machinery for grappling, picking up, and re-laying. 
This machinery is substantially very similar in design to what 
it was 30 years ago. 

The type of cable now generally adopted for deep water is a 
great improvement on that used in the earlier deep-sea 
cables. Five-and-twenty years ago the best wire used for 
cables had a breaking strain of, say, 50 tons per square inch. 
To-day wire is easily obtainable having a breaking strain of 90 
tons per square inch. The application of a preservative tape 
and compound to each of the wires forming the sheathing, a 
plan, I believe, originally adopted at the Silvertown works, 
must tend to prevent or retard corrosion. As compared with 
a cable in which the iron guards rest one against the other, 
there is a saving in weight, in cost of materials; and although the 
breaking strain may be slightly reduced, the cable will bear as 
great a length of itself in water as an apparently stronger type. 
The deep-sea portion of the latest Anglo-American cable and of 
the South American cable are made of this type; and I con- 
sider the design an important improvement upon the old plan, 
where, to lessen the specific gravity, the sheathing wires were 
separated by intermediate yarns. 

The cost of repairs is a most serious item in the accounts of 
a telegraph company, but there is a great element of luck in 
cable maintenance, and, fortunately, with deep-sea cables there 
is comparative freedom from interruption, though when breaks 
do occur in great depths the cost of re-establishing commu- 
nication is likely to be very considerable. Repairing one of 
the Anglo-American cables is said to have cost on one occasion 
£95,000. This is probably the most expensive repair on record. 

The following brief notes regarding the amount of spare 
cable which may be necessary to effect repairs during the life 
of a cable laid in comparatively shallow water may be useful. 
You will, of course, understand that such a return can only be 
approximate, as much depends upon the type of cable, and the 
care with which it was laid. My experience shows that during 
the first five years of the life of a shallow-water cable, it is 
prudent to allow for 1 per cent. per annum of its total length 
to provide for repairs. 


From the 6th to 10th year, sa $ per cent 
„ Ill tee lein eu ee 1 - 
„  1Tth year iy. УЗКИЙ 1? „ 
„ 18th ,, "e l} „ 
„ 19th „ "Em 21 „ 
„ 20th „, „ 21 „ 
2lst „„ e 5 2: 


In addition to this expenditure of fresh cable, we have algo 
to consider the cost of the engineering staff and the mainte- 
nance of the repairing steamer, should an independent vessel 
be employed. Three per cent. on the total length of the cable 
per annum after 21 years does not at first sight appear to be 
considerable for & shallow-water cable ; but there comes a 
time when in consequence of the great public inconvenience, 
loss of revenue, and cost of repairs, it is cheaper either to make 
extensive renewals, or to lay a new cable. Assuming the cable 
to be 1,000 miles in length, and that the beforegoing estimate 
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is approximately correct, then 30 miles of cable would be 
expended annually. This would probably mean 10 or 12 
interruptions. Asa matter of fact, 16 interruptions was the 
actual number that occurred in the Persian Gulf cable of 1,740 
knots during the twenty-first year. "The inconvenience of such 
frequent repairs was felt to be so great that the alternative of 
picking up, stripping, and re-sheathing nearly the whole of the 
section at the Government cable factory at Karachi was resorted 
to with most advantageous results. 

Many years ago (in the seventies) I had the privilege of 
being allowed to inspect the working on the Atlantic cables at 
Valentia. For several days I watched the signalling con- 
ducted by operators, who were splendid “ mirror " readers. The 
siphon recorder had not then come into general use. A rate 
over 20 words, or 100 letters, was obtainable during a trial ; but 
I noticed the speed obtained in practice, when messages con- 
taining a fair proportion of foreign and code words were being 
transmitted, was 15 and 16 five-letter words per minute. At 
this rate, 50 or 60 ten-word tarifis were transmitted within the 
hour. This included preambles, collations, and repetitions, 
the latter being extremely rare. By abbreviating the preamble 
and collations in accordance with modern practice, greater 
commercial efficiency is obtained, and the proportion of words 
paid for becomes greater. As an instance of how the com- 
mercial efficiency can be worked up under pressure, I may 
mention that during an occasion when the whole of the traffic 
to and from the East was thrown on the Persian Gulf line, 
the number of telegrams passed through the cable during the 
24 hours was rapidly increased from about 650 to nearly 1,000 
daily. | 

Great Britain supplies the majority and the best of our tele- 
graphists for long submarine cables; in reading tho mirror, 
recorder, and manipulative skill, they far surpass the operators 
of any other nation. In working land-lines Morse circuits by 
“sounder,” the Americans are the only people who can com- 
pare in rapidity with ourcountrymen. It is to be regretted we 
do not see more of our telegraph friends at the meetings of 
this Institution. Telegraph administrations should, I think, 
encourage their employés, especially those that are to serve at 
foreign stations, to take every opportunity to render them- 
selves thoroughly proficient, not only in a knowledge of the 
apparatus in daily use, but also in a knowledge of testing. А 
clerk is none the worse operator because he happens to be an 
intelligent electrician. The life at isolated cable stations must 
often be a dull one; and if the employé can be encouraged to 
devote his spare time to improving his mind by the study of 
a most fascinating and interesting subject, the result, I am 
convinced, would be beneficial in many ways, not only to the 
man, but the Company he serves. 

In connection with testing I may be permitted to give & 
word of advice to young beginners: use few formule, the fewer 
the better, but apply them with judgment. Test as soon as 
you can after the occurrence of a fault, see that your plugs 
and contacts are clean, and, if you are in a cable ship, keep 
your head cool. The average distance between the assumed 
and actual position of faults in the Persian Gulf cable, where 
the sections vary from 150 to 500 miles in length, is, I find 
from a recent report for that department, Jess than one-third 
of a knot, so that the electrician can localise the breaks closer 
than the captain can navigate his vessel. Thirty words per 
minute is a high speed for a writer, and no average signaller 
could maintain a greater speed with the mirror key for any 
length of time. The reaults obtained from the cables last laid 
by the Commercial and Anglo-American Telegraph Companies 
show that it is possible to transmit nearly 50 words of five 
letters each per minute ; this, of course, has to be effected by 
means of an automatic transmitter. The introduction and 

universal adoption of this adjunct will, no doubt, considerably 
Increase the carrying capacity of our cables. Au ordinary 
automatic transmitter may not appreciably increase the speed 
of working on very long cables: but by the use of the auto- 
Matic curb transmitter, with an adjustable curb commutator, 
the speed of working has, I understand, been increased on 
seme of the Eastern Telegraph Company's cables at least 30 
or 35. per cent. 

The invention of the telegraph and its subsequent develop- 
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ment is closely associated with the reign of Her Most Gracious 
Majesty. But the work of the- telegraph engineer is in one 
respect incomplete.. It still remains for him to establish a 
girdle round the earth. The question of a Pacific cable has 
again come to the front. A Committee has been sitting at the 
Colonial Office for the purpose of considering the matter. The 
points which suggest themselves for consideration are : Is the 
Pacific cable desirable for strategic reasons? Is the scheme 
feasible? To these questions any statesman or telegraph 
engineer would, I think, unhesitatingly answer in the affirma- 
tive. It would be difficult to over-estimate the strategic value 
of the Pacific line. At the same time I do not attach too 
much importance to the much-talked-of telegraphic isolation of 
England which is feared immediately we are involved in war- 
fare with any great European power. This is held up to us as 
a sort of “bogey.” If our fleet does its duty, and it 
general does do its duty, any cable-cutting craft which 
may adventure into the shallow waters near our shores, or 
near those of our Colonies, may be expected to meet with an 
unpleasant reception. On the other hand, the wholesale 
destruction of cables in deep water will not prove an easy 
task to the comparative amateur. It takes. a certain amount 
of time to grapple a cable in deep water, even when the exact 
position is known. The popular imagination pictures the work 
of destruction as being carried out by 20-knot cruisers in some- 
thing like the twivkling of an eye. Cable catching is not to 
be learned ina day. I do not think the malicious damage to 
cables in deep water need be greatly feared, and it may be 
taken for granted that our cable ships would quickly repair the 
damage inflicted in shallow water, unless the enemy held com- 
mand of the sea. Nevertheless, the more telegraphic routes 
we have to our Colonies, the less the probability of their being 
isolated in the event of war, and the less the chance of panic 
in time of peace. Nothing more disheartening for the would- 
be destroyer of cables can be imagined than the knowledge 
that there are so many routes available for sending messages, 
that the destruction of any one cable would hardly be worth 
the risk. When our network of telegraphs is complete, with 
cable ships judiciously placed for repairing purposes, and fast 
cruisers to watch the more exposed portions of the route, there 
ought to be little risk of Great Britain being completely 
isolated from her Colonies in time of war. 
(To be concluded). 


A NEW STEAM ENGINE GOVERNOR FOR ELECTRICAL 
WORK. 


BY C. PERCY TAYLOR. 


Although the question of governing has not for some little 
time been prominently before electrical engineers, it can hardly 
be denied that an improvement in the governing of steam 
engines used for electrical purposes is still very much to be 
desired. A description of a new governor, which claims to 
fulfil the necessary conditions, may therefore be of interest. 

Before describing the governor itself, it may be well to call 
to mind what is really required in electrical work—in short, 
to state the problem. One of two conditions is generally 
imposed, either absolute isochronism—i. e., thesame speed at all 
loads or a speed which has an increase proportional to the load. 
In both cases it is essential that there should be an entire 
absence of “ hunting, and that the governor should answer 
very quickly to large variations of load. This latter point is 
especially important in engines used for electric lighting. 

These conditions are claimed to be fulfilled by Whitehead’s 
patent governor, of which Fig. 1 shows a view and Fig. 2 a 
section. It is seen to be very similar in appearance to the 
Hartnell type, the balls (b, Fig. 2) and bell cranks being 
mounted on a crossbar, f. The top of the spindle a 
is formed into a cylinder i, and a piston j works in 
this. The piston rod, which is hollow, passes through 
the cylinder cover, and is provided at the upper end 
with nuts, which adjust the position of the plate 7. The 
cylinder is filled with oil, which is allowed to flow from one 
side to the other of the piston through a passage provided for 
the purpose, the speed of flow being controlled by the spindle 
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n, the lower end of which acts as a valve. The degree of 
retardation of flow is regulated by the set screw at the top of 
the piston stalk, there being a small spring at the lower end 
ofthe spindle, which tends to lift the valve off its seating when 
the set screw is released. This combination acts after the 
manner of a dash-pot. The essential feature of the governor 
is the employment of two springs—one (q) compressed between 
the sliding collar e and the plate v, and the other k between 
the piston and the cover of the cylinder. It is obvious that 
these two springs must of necessity have the same degree of 
compression, or, in other words, be in equilibrium when at 
rest, provided the oil in the cylinder permits a movement of 
the piston to take place; and this will, of course, occur so 
long as any passage exists for the flow of such oil from one 
side to the other of the piston. 

The two springs are so proportioned that their combined 
resistances exactly balance the centrifugal force of the balls 
in all posttions when the engine is running at normal speed; 
and this combination would cause the governor to hunt 
readily if means were not provided to prevent the two springs 
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from coming into action simultaneously. Ву the introduction 
of the dash-pot before mentioned the inside spring is no longer 
free to move with the outside one, but is retarded in its move- 
ment by the passage of the oil through the aperture in the 
piston (^. The action of the governor when working may be 
explained as follows. 
. Assume that the governor is in mid-position, and that some 
load is thrown off the engine; the speed increases, with a 
consequent increase of centrifugal force on the part of the 
governor balls, which at once acts on the outside spring, com- 
pressing it to the extra pressure required to balance the 
increased centrifugal force. This same force being applied to 
the piston causes it to gradually compress the inside spring 
until the total pressure due to centrifugal force is balanced 
between the two, the outside spring being gradually relieved 
during the latter part of the movement, allowing it to again 
expand a little until the total pressure due to centrifugal force 
is equally balanced between the two. But it is so arranged 
that this equal distribution of pressure between the two springs 
only occurs when the engine speed is again the same as it was 
before the alteration, the balls assuming a certain new position 
and remaining in it after the speed has become normal, and 


until a further change from normal speed. takes place. The 
absence of hunting is due to the fact that the inside spring 
always acts behind the outside one, allowing the latter to 
establish a certain position for itself, so to speak, before the 
inside one comes into action, the equal distribution of pres- 
sure between the two springs being gradually established as 
the engine assumes its original speed. The term “© gradual ” 
is here a relative one, for the lag of the inside spring is always 
small, but just sufficient to prevent hunting. 

The governor, therefore, possesses all the characteristics 
which are required for central-station working under the first 
set of conditions, namely, perfect isochronism, absence of 
hunting, and quick action. The accompanying speed diagram 


Fig. 3, taken with a recorder, testifies abundantly to the 
splendid action of the governor—it was taken off a 500 н.р. 
horizontal engine governed by a Whitehead governor, working 
on a Corliss trip gear, and driving an irregular load. The 
thickness of the line is due to the variations of speed in each 
revolution. It will be noticed, first, that the total variation 
of speed is less than 1} per cent., including the oscillation in 
each revolution ; and, secondly, that the time taken to bring the 
engine back to exactly normal speed is always extremely short. 
The governor acts in exactly the same way as that described 
above when fulfilling the second set of conditions, i.e., when 
it is giving a speed having an increase proportional to the 


Variation of Speed in per cent. 
of Normal. 


Time in Minutes. 


Fic. 3 


load. In this case, of course, the springs are designed so 
that, when at rest, their pressure is balanced by a higher 
speed of the governor balls in the in position than in the 
“ out” position. There will be the same absence of hunting, 
the inside spring being made to lag behind the outside one to 
any degree necessary to ensure stability. This second method 
of governing might be of great advantage in electrical power 
stations, where it is required to keep a constant voltage at the 
switchboard ; but it is doubtful whether the drop in the mains 
could be compensated for in this way with machines running 
in parallel, because the drop of pressure in the mains depends 
on Alis total number of machines supplying them, as well as 
the load on each machine. However, if only the isochronous 
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property of the governor is turned to practical account, an 
advance will have been made in the perfection of central- 
station working, and one of the many problems which occupy 
the minds of electrical engineers will be a stage nearer solution. 


A METHOD OF MEASURING THE EARTH CURRENT 
WHEN TESTING RESISTANCE. 


BY W. SCHONAU. 


It is often important when localising a break or fault in a 
submarine cable to be able to ascertain at any moment the 
strength of the earth or cable current. I have found the fol- 
lowing method convenient and quick. 

When the copper resistance has been measured by the 
Wheatstone bridge (Fig. 1), leave the resistance obtained 


Его. 1. 


unplugged, take off the battery and note the steady deflection 
(D) due to the cable current, as when testing to false zero. 
This may be repeated as often as required during the test. 
When the resistance test is finished, substitute for the cable a 
standard cell or any other cell of known voltage, and note the 
deflection (d) through а resistance similar to that measured 
for the cable (Fig. 2). 


The E. M. F. of the earth current will then be р standard 
cells. | ; 

If different shunts have been used for the earth current and 
the standard cell, a compensating resistance must be intro- 
duced in the galvanometer circuit. In practice, however, the 
shunts can generally be so regulated from the beginning that 
the readings can be made without altering them. 


Fia. 2.—R=R,= Resistance of Cable. 


In the case where the resistance (or the insulation) of the 
cable is higher than 10,000 ohms, say between 10,000 
and 100,000 ohms, so high a resistance may not be at 
hand to be used in circuit with the standard cell. The 


range of resistance that can be unplugged in an ordinary 


Wheatstone bridge may then be made to answer the purpose 
if we reduce the resistance in all the branches to a tenth of 
their former values, This can generally be done easily, as we 
are testing the copper resistance with the balance 0, and 
the galvanometer circuit can be reduced simply by increasing 
the multiplying power of the shunt. The result must then 
be multiplied by ten. 


Reading for Rarth 
Current. 60° x shunt 
value, 10 = 500°. 


Standard Cell 


Reading for the 
Standard Cell. 100° 
x shunt value, 100 
10,0€0°, 


Chunt valuct0o 


| | A 
E. M. F. of Earth Current, then 1522,10 x —0'5 Standard Cells. 


| and a terrace-wise arrangement of the cells. 


ELECTRICITY IN RELATION TO THE CHEMICAL 


AND METALLURGICAL INDUSTRIES. —III.* 


BY JOHN B, C. KERSHAW, F.I.C. 


COPPER REFINING.. 


The actual process by which raw copper is refined electro- 
lytically has undergone but little change, except in magnitude 
of operation, since James Elkington introduced it at Pembrey 
Works, near Swansea, in May, 1869. It is interesting to 
note that Elkington, in the 1869 patent, notices the possible 
application of his process for obtaining a separation and 
recovery of the silver and gold contained as impurities in the 
raw copper; and it was doubtless in this direction that he 
expected to see the greatest development of his method. The 
demand for enormous amounts of pure copper for electrical 
purposes was, of course, at that period quite unforeseen. The 
following are other points of interest in Elkington's 1809 
patent. The electrolyte was to be a saturated solution of 
copper sulphate. The raw copper was cast into suitable 
plates for anodes. Thin sheets of electro-deposited copper 
were to be used as cathodes. Circulation of the electrolyte 
was to be maintained by use of & pump, two storage tanks, 
Each of the 
latter was to contain six anodes and four cathodes; 100 cells 
were to be worked in series. The slimes were to be collected 
periodically, and the silver and gold were to be extracted by 
chemical methods. At longer intervals the electrolyte was 
to be purified by removal of the iron, &c. Here we have a 
process described in detail which is substantially that which 
is being worked to-day. Elkington's patent was simply 16 
years too early; and it is probable that had it been dated 
1885, instead of 1869, it would have proved a source of wealth 
to its owner and patentee. 

The chemical reactions going on in this process are the 
simplest that can occur in an electrolytic cell, and require the 
least possible expenditure of energy. The copper sulphate 
under the action of the current suffers some kind of molecular 
disturbance, as a result of which copper is deposited at the 
cathode, and the radicle SO”, appears at the anode, only to 
instantly attack and combine with, an atom of the raw copper. 
Whether free ions exist in this, or in any solution cap- 
able of electrolysis, is a question which is being keenly dis- 
cussed by the rival schools of thought at present, and any 
attempt to deal with it would lead too far from the subject of 
these articles. The E. M. F. necessary for the changes just 
described is theoretically 0; for the copper sulphate newly 
formed produces energy equal to that absorbed. But, practi- 
tically, a small E.M.F. is necessary owing to the impurity of 


.| the anode ; and, according to Kiliani, for 96:6 per cent. copper 


this is about 0:120 volt for each pair of electrodes. 

The depositing vats are customarily worked in series, though 
no general rule obtains as to the number to be so grouped. 
Elkington's 6 anodes and 4 cathodes have, however, been in- 
creased to from 20 to 40 pairs of electrodes per vat; and it is 
in the connections of these electrodes that the systems at pre- 
sent in use in Europe and the United States of America differ. 
The older plan, and that now known as the multiple system, 
or Thofehrn's, is to connect the electrodes in parallel. In the 
United States of America a series arrangement, in which the 
electrolyte itself formed the connection between the successive 
electrodes, was at one time generally used, and was known as 
the Smith or Hayden system, according as the electrodes were 
horizontal or vertical. The respective advantages and disad- 
vantages of these two systems are very thoroughly discussed 
in Chap. XVIII. of Peters“ Modern Copper Smelting.” The 
author there sums up in favour of the multiple arrangement, 
stating that there is a saving of about 8s. 3d. per ton of refined 
copper as compared with the series arrangement. It is also 
noteworthy that the Anaconda Refinery, which comparatively 
recently used & modified series system, has changed io the 
multiple one. The details of the dynamos and plant in 
particular refineries have been occasionally described in the 
technical journals (see The Electrician, November 27, 1896, 


* For previous articles see The Electrician, December 25, 1896, and 


January 8, 1897. 
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for a description of Anaconda plant), and it will be more 
instructive to pass on to the less often-discussed question of 
efficiency and cost, so far as these can be calculated from the 
data available. | | 

The energy expended in the different refineries in the pro- 
duction of one ton of refined copper varies enormously. 
Where fuel is cheap the tendency is to increase the voltage, 
in order to obtain an increased current density. In this way 
more copper is deposited per vat in a given time, and the 
amount of copper locked up in the vats as anodes and cathodes 
for a given output, is much reduced. When it is remembered 
that the weight of copper per vat is from two to four tons, 
and that the number of vats employed usually runs into 
hundreds, the importance of this question of output per vat is 
at once realised. But a high E. M. F. signifies loss of energy, 
and tho true balance of these two conflicting sources of loss is 
the difficult problem each electrolytic copper refiner has to 
solve. The solution of it is necessarily different, for each 
different locality. 

It is necessary to distinguish here between current efficiency 
and energy efficiency. The former may be 100 per cent.; but 
if a voltage three times greater than that required is being 
used, the energy efficiency is only 33 per cent. In the case of 
copper sulphate with anodes of crude copper, the voltage is 
not easily arrived at by calculation ; but Kiliani's experiments 
have shown that, with electrodes 2in. apart, 0:120 volt is 
requisite in order to overcome the resistance due to polarisa- 
tion at the anode surface. Taking the loss of energy in the 
conductors and contacts as 16 per cent., and the electro- 
chemical equivalent of copper as :000328 grammes, we have 
the following expression for the watts required to deposit 11b. 
of copper per hour, e 
458-5 x 100 x 12 


000328 x 60 x 60 x 84 


The following Table, compiled from Gore’s Text-book on 
'Electro-Chemistry, shows what enormous divergences there are 
‘in actual work, from this lowest possible energy consumption: 


— ——— 


or 54:9. 


Watts per 


Name of Per cent. 
refinery. oe efficiency. Remarks 
‘Bridgeport ........ 872 6 d ooo ...... 
Hamburg, No. 2.. 981 5088 — 
Oker 1094 50 mm 
Anaconda 174-0 51 From Thofehrn’s latest figures. 
Hamburg, No. 1. 1788 50. Г ^" — 
Pembrey ......... '251:0 22. —— —— dn 
Biaché ............ 527°0 rn 07 . эз 


It is difficult to believe that these poor energy efficiencies 
are wholly due to the high-current density used purposely and 
wisely in the different refineries ; and it is more than probable 
that bad contacts and short-circuitings are the causes of some 
part of this loss of energy. The idea that electro-chemical 
and electro-metallurgical processes, when once started, require 
little supervision, is a superstition which, for the sake of 
economical working, it would be well to see entirely exploded. 
.In no industry, probably, is scientific management so urgently 
called for, and its absence paid for by such heavy, though 
‘unheeded waste of energy. 

The above figures would lead one to expect great variations 
in the costs of refining. In Fontaine’s “ Electrolyse " (1892 
edition), the cost at a refinery near Paris, producing about 
900 tons per annum, is given as 81s. 8d. per ton. In Peters’ 
% Modern Copper Smelting ” (1896 edition), the cost is given 
as 603. 5d. per ton by the multiple, and 688. 6d. per ton by 
the series arrangement of electrodes in the vats. Thofehrn's 
latest figures from the Anaconda Refinery are 58s. 4d. per 
ton of refined copper. 

These estimates may well be compared with that given in 
' Fontaine’s “ Electrolyse" (1885 edition) of 156s. 9d. per ton 
. at the Hamburg refinery at that date. A similar reduction 
of 68 per cent. in refining-costs during the next decade is 
. impossible; but the small energy-efficiency shown by the 

refineries from which the necessary data are available, leads 
one to expect some still further reduction of cost in the future. 
The amount paid for refining 95— 98 per cent. blister copper 
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in the United States of America at the end of 1894 had dropped 


to $c. per Ib., or 46s. 8d. per ton. The recovery of the gold 
and silver was, therefore, already debited with some portion of 
the cost of the preliminary refining operation, in which the 
gold and silver are only obtained as a sludge. 


— mem. Ems Puce a M Cue en ĩͤ .... „ 


THERMAL PHENOMENA OF DISCHARGES IN 
DERIVED CIRCUITS.* 


BY PROF. P. CARDANI. 


To complete the present investigation, some questions remain to 
be cleared up relating to other causes besides the capacity of the 
condenser, the resistance of the circuit, the diameter and length of 
the wires, which may modify the course of the thermal phenomena 
in derived circuits, and therefore also the resistance of the con- 
ductor forming the derived circuit. The experiments which have 
decided the old Faraday-Harris controversy, concerning the best 
form to be given to lightning conductors, are, so far, not very 
numerous and not quite conclusive. Lodge has decided the ques- 
tion by means of lateral discharges and critical sparking distances. 
Murani obtained corresponding results by the same method. 
These experiments, which place beyond doubt the fact of the supe- 
riority of metallic bands over cylinders for conducting electric 
discharges, cannot be considered exhaustive as regards the law by 
which this superiority is governed. Besides, this is not the only 
question connected with the best form to be given to conductors 
for discharges. Strands of wires insulated from each other are 
sometimes recommended for lightning conductors. But all this 
advice almost coinpletely lacks the experimental basis. 

The present researches aim at the following points :— 

1. To establish, by means of the thermal phenomena developed 
in derived circuits, the law according to which the resistance of 
metallic bands varies with their sectional areas. 

2. To compare, by the same means, the resistance of conductors 
of equal sectional areas, but of circular and rectangular shape 
respectively. 

3. To determine the influence (if any) upon the resistances of a 
conductor exercised by the dielectric which surrounda it. 

4. To test the advantage of a strand of insulated wires over a 
single conductor of equivalent sectional area. 


Arrangement. 

Two widely different capacities were employed. One series of 
experiments was made with four batteries of 10 condensers, each 
arranged in cascade ; another with all the 40 jars in one battery. 
The sparking distance was 0°5cm. throughout. 

The circuit which connected the normal derivation on one side 
with the battery and on the other with the spark gap, consisted of 
two lengths of iron wire 0 03cm. thick, and 10cm. and 20cm. long 
respectively. 

In the first series the heat developed in the derived circuit was 
due to 20 sparks, and was measured by the indications of the oil 
thermometer from minute to minute. The results obtained with 
the normal derivation, in which the constant branch L, was 200cm. 
long, including the wire contained in the thermometer tube, were 
the following :— 


Thermometer Readings. 
For L, = em. 25 50 100 200 40 œ 
2'1 4'8 10:9 22:0 397 7355 


In the second series the heat developed in the normal derivation 
was due to a single spark, and the readings were taken direct, with 
the following results :— 


Thermometer Readings. 
For Li = em. 25 50 100 200 oo 
4D 9:0 18:5 35 80 


These readings will serve to construct a curve from which the 
lengths of the standard platinum wire may be obtained, which 
have an equivalent resistance to the conductors under experiment. 


Flat Conductors. 


The experiments were made with bands of copper, and had the 
primary object of determining the influence of the thickness upon 
the resistance of the band where the thickness was small compared 
with the breadth. The bands were 100cm. long, 2cm. broad, and of 
three different thicknesses—viz., 0°033cm., 0°072cm. and 0°190cm. 

The following tables show the mean thermometer readings N 
obtained in the two series by introducing the three thicknesses. 
The figures under R give the equivalent lengths of the standard 
platinum wire, and hence the resistance of the bands. 


* Jl Nuovo Cimento, August, 1896, pp. 65—80. Concluding Part. 
(Abstract.) For first portion see The Electrician, Vol. XXXVI., Dec. 27, 
1895, p. 292. | : 
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Thickness First series. : Second series. 
em, N. R. N. | R. 
0:033 47 490 | 72  ' 390 
0:072 45 47˙5 72 39:0 
0:190 4-7 490 7˙5 | 41:0 


Other experiments were made with thinner and broader bands. 
А were 1000m. long, 4cm. broad, and 0°010cm. and 0:020cm. 
thic 


Thickness. 5 Second series, —— 
сш, к | < К. | 2 
0:010 38 49 | 858  ' 800 y 
0-020 37 40-5 51 | 980 


The v RES lead, therefore, to the following general result : 
If a metallic band has a sufficiently small thickness in comparison 
with its breadth, its resistance to discharges is independent of its 
thickness. 

But if the thickness is not a small fraction of the breadth, the 
preceding conclusion, as was to be expected, no longer applies. 
The greater thickness is associated with a lesser resistance, as 
shown by the following comparison :— 


Thickness ............ em. 0:020  ............ 0:190 
IN Anis 6 6°7 
а Ы 0 66:0 


І then endeavoured to find the law according to which the resis- 
tance of the bands varies with their breadth. The results were as 


follows :— 
First Series. 

Band No. 1. Band No. 2. Band No. 5. 
Breadth Breadth | Breadth) „ „ 
sede ЖЫ Е NE | р E 

80 | 27 300 40 | 357 405 | 200 | 47 | 490 
40 . 838 | 40| 20 4.5 480. 110 | 62 | 630 
09 | 64 650 05 | 76 ! 740 | 025 | 82 | 800 
Second Series. 
Band No. 1. Band No. 2 Band No. 3. 
Breadth. N. | R. || Breadth. | N. | R. |Bredth| N. | R. 
80 | 38 200 490 51, 280 | 200 : 76 | 400 
40 | 58 |300) 20 | 78 420 110 | 98 | 550 
09 |102 | 560 05 |132 | 720| 025 | 148 | 800 


It will be seen that the resistance of metallic bands of slight 
breadth rapidly diminishes as the breadth increases. But when 
the breadth becomes large the diminution is slower, and eventually 
becomes almost insensible. This result is quite in accordance with 
that obtained in the case of wires, except very thin wires, which 
have quite a special behaviour. 

A comparison of the two series shows that the resistance of bands 
is smaller when the capacity of the condenser is large, but that this 
difference disappears when the breadth of the bands is very small. 
With the smallest breadth employed (0°23cm.) the resistances are 
equal for both condensers, as in the case of wires. 


Comparison of Wires and Bands. 

To compare the resistances offered by wires and bands of sensibly 
equal sectional area, І employed wires and bands 100cm. and having 
sensibly the same weight. Each of three wires were compared 
with three bands of the same cross-section. Among the results 
obtained are the following : 

1. Diameter of wire 0'3em., thicknesses of band 0:010с., 
0°0200m., and 0°033cm., breadths 8 Oom., OO cm., and 24cm. 
Resistance of wire 72:0cm., and of the three equivalent bands 
30‘0cm., 40°5cm., and 47 Om. respectively. 

2. Diameter of wire 0:095cm., thicknesses and breadths of bands 
same as before. Resistances 95 Oom. for the wire, and 65:00m., 
74°0cm., and 80:0cm. respectively for the bends. 

This confirms Harris's contention and Lodge's resulte, showing 
that flat conductors are more useful for lightning rods than cylin- 
drical ones. If the breadth of the bands is fairly large and the 
wire fairly thiok, the resistance of the former may be less than half 


that of the latter. 
Influence of the Dielectric. 
To find whether the dielectric surrounding the conductor con- 
veying the discharge modifies the resistance of the conductor itself, 
experiments were made with wires covered with gutta-percha, or 


immersed in oil or in alcohol. In the first part of this memoir the 
question had been negatived for the case of a platinum wire 
immersed in oil. Its behaviour was the same as in air. 

This time I used copper wires which were either left bare or 
covered with gutta-percha, or immersed in oil or alcohol. No 
difference of behaviour under these varying conditions could be 
established. Even below the critical thickness, wires showed 
the same resistance whatever the surrounding dielectric. 


Wire Ropes. 


Finally I determined whether any advantage is gained for the 
conveyance of discharges by bunching wires together, either bare 
or covered. 

The following resulta were obtained :— 


Bare. 
One wire 101:0 
Two wires . 95:0 
Three wires ͥ 85˙5 
Four wires 82:0 


This would show that the resistance of а strand of wires covered 
with gutta-percha is somewhat less than that of bare wires. To 
test whether this diminution is due simply to the geometrical sepa- 
ration of the wires, I enclosed two wires in glass tubes, and found 
their joint resistance when their distance apart was varied. This 
varied as follows :— 


Single ii 1010 
Two wires in contact. enn 95:0 
Two wires Om. apart ................................. 80˙0 
Two wires 2'6cm. ap arr. . 65˙0 
Two wires 4°6cm, apart . 57°0 
Two wires 6'6cm. aparrt t 550 


This confirms my supposition that when the wires are a sufficient 
distance apart, their joint resistance is inversely proportional to 
their number. No advantage is gained by covering them com- 
parable with the cost involved. 


Conclusions. 


Reviewing the results of this last of the memoir, and those 
on the best form of lightning conductors dispersed through the 
former parts, we may say that the following propositions are defi- 
nitely established :— 

1. Metallic bands present & much smaller resistance than wires of 
equal sectional area. 

2. The resistance of bands of small thickness in comparison with 
their breadth (under one-tenth) is independent of their thickness. 

3. Under the usual conditions, the dielectric surrounding the 
conductor has no sensible influence upon its behaviour. 

4. Wire ropes have only very little advantage over cylinders of 
equivalent 5 ares, as they possess practically the same resist- 
ance to discharg 

5. The use "ot qu wires offers no special advantage, since 
their somewhat lesser resistance is not due to their insulation, but 
their geometrical separation. 

6. The best arrangement for facilitating discharges is that of 
multiple parallel circuits ; for when they are sufficiently far apart, 
their conductivity increases simply as their number. 

The results obtained in this lona series of measurements have 
shown me that the method employed is very suitable. And sinceit is 
not difficult to obtain sparks in derived circuits (lateral discharges) 
I propose shortly to make a complete study of the thermal pheno- 
mena in derived circuits when a spark passes in one of them, 80 as 
to determine the manner in which the resistance of sparks varies 
with the manifold conditions on which they depend. 


THE ELECTRICAL AND ALLIED TRADES SECTION 
OF THE LONDON CHARGES OF COMMERCE. 


A meeting of the Electrical and Allied Trades Section of the 
London Chamber of Commerce was held on the 8th inst. at the 
offices, Botolph House, Eastcheap, Mr. Emile Garcke presiding. 

The 8ковктАВҮ (Mr. Kenric B. Murray) stated that a letter had 
been received from Messrs. W. T. Glover and Co., of Manchester, 
complaining of the rates of carriage for electrical cable, and inquir- 
ing whether the Section could do anything to bring the matter 
before the railway companies. The secretary added that the 
Section could communicate direct ‘with the Clearing House if it 
were thought n to do so. 

It was decided to communicate with other cable ж 
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firms, to see whether the grievance complained of was general, 
before the Section took any action: in the matter. 

The CHAIRMAN stated that the next business was the election of 
a Chairman. The appointment was for two years. The present 
meeting ought to have been called earlier, but it had not been con- 
venient to do so. It was customary on such occasions as that to 
take some review of the work of the Section; but it was unnecessary 
for him to detain them at any length, because the majority of the 
questions they had dealt with were now matters of history, and 
there was no object in referring to them, except in so far 
as they had a bearing on the present and future conditions 
of the industry. There was, however, one point which he 
should like to mention on which there had been some little 
difference between himself and some of the members of the 
Section—he referred to the question of their meetings, and 
whether they ought not to have more frequent, or, at any rate, 
periodical meetings. His view was that it was not desirable to 
call the members together unless there were some specific busi- 
ness to discuss upon which their united action was necessary. In all 
other matters it seemed to him that the organisation of the Chamber 


admitted of their efficiently dealing with the business bycalling together 


those members of the Section who were interested in a particular 
question and taking their instructions. He had always found 


that, with the assistance of the Secretary, and by the authority of 


the Council of the Chamber, it was practicable to take such action 
as the interests concerned required. The Section was in a little 
difficulty with respect to the discussion of' questions affecting only 
some of its members. The Section represented not only the elec- 
tricity supply companies, but also telegraph companies, the tele- 
phone interests, and all other branches of the industry ; and it was 
obvious therefore that it was sometimes difficult to discuss a ques- 
tion which was of primary interest to one class of the members only 
at a meeting at which all interests were present, some of which might 


be more or less conflicting. Nevertheless, as he had said, the organi- : 


sation of the Chamber afforded all facilities for the proper and ade- 


quate représentation of the interests of the various branches of the . 


industry. This had been demonstrated on one or two occasions. 
They had had independent committees dealing with questions of 
special interest to some of the members ; and quite lately—during 
the last year—an association of manufacturers had been formed, 
within the organisation of the Chamber, which was working very 
satisfactorily. He, therefore, rather hoped that his successor 
would be able to see his way to adopt the course which he had 
himself thought it desirable, in the interests of the Section 
generally, to follow. "They did not want to be called together for 
the p se of discussion, but for the purpose of doing work ; and 
if there was no work to be done, he did not think it advisable that 
they should be called together. With reference to the work of the 
Section during the last year or two, he might refer to one or two 
matters which bad received the anxious and earnest attention 
of the Section and of the Chamber. Among these the foremost 
position was taken by the light railways legislation. They would 
remember that a conference was called together by the Board 
of Trade, and he had the honour, together with Sir E. Carbutt, of 
dé aem the Chamber, and he thought they were very muc 
indebted to Sir Albert Rollit both at that time and subsequently 
in Parliament for his efforts to obtain this new legislation. The 
Act was not everything they could desire, but nevertheless it was a 
very great improvement upon the former legislation. They were 
also very much indebted to Major Flood-Page for the action he 
had taken, in conjunction with the Chamber, in regard to motor- 
car legislation ; and there again he thought they had cause to con- 
gratulate those who were interested in that branch of the industry 
on the successful issue of recent legislation. Among other sub- 
jects which had received the serious consideration of the Chamber 
he ought tc mention the telephone question, which was dealt 
with by a Parliamentary Committee, at which the Chamber 
was represented by Sir E. Carbutt and Major Flood-Page. 
He ought also to refer to the very valuable services which 
Mr. Sydney Morse had rendered in connection with the ques- 
tion of rating. This was a very vexed and continuing question, 
and it was very desirable that the discussion and inquiry should 
continue from time to time, in the hope that eventually they might 
be able to work out some improved legislation. He had been 
desirous, during his term of office, to do some little thing which 
might be of permanent benefit to the members of the Section and 
to the electrical industry generally, and he therefore took advan- 
tage of the facilities which his position had given him for producing 
a manual of electrical undertakings. He thought it might tend to 
increase the utility and efficiency of this work if others who were 
interested would give him their co-operation in making the book 
more accurate and reliable. He trusted that in course of time the 
work would be of some real use. It was his duty to propose a 
resolution for the appointment of his successor, and it afforded him 
very great pleasure to suggest the name of Mr. Sydney Morse, 
who had acted as deputy-chairman for the past two years, who was 
very widely associated professionally with the industry, and who 


pn — с —_ „ ы 


had always taken very deep interest in all the movements affecting 
the industry. : 

Major Егоор-РАсЕ seconded the motion. He entirely agreed 
with Mr. Garcke that it would be useless to call the Section together 
unless there were some work to do. With regard to the resolution, 
Mr. Morse probably knew more about the legal aspect of the elec- 
trical industry than any man not only in London, but throughout 
the kingdom. It was also of great advantage that they should have 
as Chairman of their Section a gentleman who was on the Council 
of the Institution of Electrical Engineers. 

The resolution was carried unanimously. . 

Mr. Morse, in reply, stated that when he joined the Chamber 
of Commerce he had no idea of doing anything but what he could 
in a small way to help the industry. He had never contemplated 
having the honour which had now been conferred on him. He 
regretted, however, that he had no knowledge of the science, and 
he could, therefore, only claim to do his best from a business point 
of view. He then took the chair, and proposed a cordial vote of 
thanks to Mr. Garcke for his valuable services to the Section and 
to the industry during his term of office. 

Mr. R. Percy SELLON seconded the motion, remarking that, 
perhaps, no one was in a better position than he was to speak of 
the great benefits which Mr. Garcke had conferred upon the elec- 
trical industry, because for a great many years he worked under 
Mr. Garcke. 

The resolution was carried unanimously. 

On the motion of Mr. C. J. WHARTON, seconded by Mr. F. J. 
WALKER, Mr. Sellon. was elected one of the Deputy-Chairmen of 
the Section. WES 

Mr. SELLON, in returning thanks, observed that his experience in 
connection with the Electrical Plant Manufacturers’ Association 
quite confirmed the view expressed by Mr. Garcke, that it was 
wiser only to call meetings when they had matters of vital interest 
to discuss, rather than that meetings should be convened at regular 
intervals when there might be no business to do. 

Mr..Alexander Siemens was re-elected to his position as the other 
Deputy-Chairman of the Section. | 

The Secretary then referred to the Newcastle-on-Tyne Elec- 
trical Exhibition of 1897. 

Mr. SELLON stated that his experience, speaking as a manufac- 
turer, was that they had had enough of electrical exhibitions. 
They were of great value to those who had new inventions which 
they desired to bring before the public ; but for an industry which 
had settled down—or which they all hoped was settling down—to 
the stage of the routine manufacture of apparatus, no very great 
inducement was offered to take part in such exhibitions. 


Major Егоор-Рлок said he had no doubt that the Newcastle 
people would form a small local exhibition, in which people 
in the north of Eugland might take some share ; but he thought 
with Mr. Sellon that there was not much chance of people 
exhibiting from London. Incidentally he might state, as a matter 
of interest to them, that the British Section for Brussels was going 
to bea success. The speaker (continuing with the next business 
on the agenda—motor vehicles) said he did not know whether the 
Sectiou could do anything specific at the present moment in con- 
nectiou with this subject. Some of them were doing all they could 
to prevent themselves from being identified with any of the specu- 
lative companies which had sprung up in connection with this 
branch of their industry, and therefore they were keeping extremely 
quiet. It would be a matter of great interest to the Section to 
know that the Company with which he was connected were abso- 
lutelycertain of being able to move omnibuses without much difficulty 
in the streets. Several experiments had been taken already to test 
this, and with very successful results. They had also an electrical car 
which could easily do 15 miles an hour. They had endeavoured to get 
designs for a new omnibus, but they had not succeeded in obtain- 
ing anything very original. His own belief was that the actual 
omnibus, cab, or carriage, was not yet invented. He hoped the 
Section would approve of moving extremely slowly in this matter. 
They ought to know exactly where they were before they launched 
into any great expense. They were now working with a battery 
weighing only 23lb. in place of what formerly weighed 56lb., and 
on the previous day there were certain developments which were 
not yet certified, and which seemed so incredible, as to the reduction 
in the weight of the battery, that he did not mention them. He be- 
lieved that they would be able to add largely to the value of the 
electrical industry in the course of two or three years. 

The CHAIRMAN stated that the next business on the agenda was 
to consider the present position of the light railways question, and 
whether any action could be taken with regard thereto. Ав, how- 
ever, the first action under the Light Railways Act had not 
yet been taken by the Commissioners, the Section could hardly 
expect to derive any advantage from discussing the subject at the 
present time, With regard to future meetings he quite agreed that 
there was no use in calling a meeting when there was nothing to be 
done. | 

The proceedings then terminated. 
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CORRESPONDENCE. 
— 
ALTERNATE.- CURRENT LITERATURE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Your interesting and appreciative review of Alter- 
nating Currents and Alternating-Current Machinery," which 
appeared in The Electrician for December 4th, contains one or 
two statements that probably your reviewer will not object to 
have me comment upon very briefly. 

I do not think that any reader who is prepared to deal with 
any book on alternating currents will fail to learn the facts 
relating to alternating currents from this book, though he 
may find it desirable to omit a reading of the proofs of certain 
formulas which are mathematical in their nature. A few of 
the proofs are extended to a considerable length in order to 
make them of a less advanced mathematical nature; for 
instance, that beginning on p. 66, which is also disposed of on 
p. Xvii. in a few lines. 

It is a pleasure to have my view, that the graphical treat- 
ment of alternate-current vectors should be carried out 
according to the analogy with mechanical forces, so strongly 
endorsed. I was under the impression that the book under 
discussion did this for the first time, and am sure your 
reviewer will change his opinion (that the analogy has not 
been referred to in books) if he will refer to p. 151, the 
italics and preceding sentence on p. 155, and p. 158 of 
this book. The analogy has been carried so far in this book 
as to arrange the vectors in two diagrams (phase and vector 
diagrams, p. 157) which correspond to the space and force 
diagrams, as treated in the best works on graphical statics 
(for instance, Hoskins’ Elements of Graphic Statics,” to 
which reference is made in “ Alternating Currents”). The 
method is of great advantage in the case of complicated solu- 
tions. It is possible that the book fails to dwell sufficiently 
upon the convenient notation used in the diagrams, which is 
similar to that used in the better treatises on graphical statics; 
but it certainly does not fail in the effort to make the analogy 
clear between alternating-current vectors and mechanical 
forces or velocities.—Yours, &c., | D. C. Jackson. 

University of Wisconsin, Madison, 

Wis., U. S.A., January 1, 1897. 


HOUSE-WIRING INSULATION. 
| ТО THE EDITOR OF THE ELECTRICIAN. 

Sm: In your issue of December 18th, in the article describ- 
ing the Croydon station, it is mentioned that the house-wiring 
insulation stipulated for is 100 megohms per lamp wired. 
Apparently this means that the larger the installation the 
greater must be the insulation resistance of all the lamp 
circuits in parallel to earth, each circuit having thus to be pro- 
portionately more highly insulated in a large than in a small 
installation. If this is so, probably neither wiring contractors 
nor intending consumers are to be envied in Croydon. 

In the matter of house-wiring insulation it seems to me that, 
from a station engineer's point of view, all that is necessary is 
that a certain minimum value per house connection—irrespec- 
tive of its size—should be fixed for the whole kingdom, and that 
all installations should be required to reach that standard of 
insulation before being joined to the supply, and also to be 
maintained at that standard from year to year. | 

I think that such a fixed standard, of a reasonable but 
sufficient value, might with advantage be decided upon, to 
meet all ordinary cases.—Yours, &c., F. W. E. Jones. 

24, Claremont-road, Leamington, 

January 11, 1897. | 

[We are afraid we must plead guilty to having employed 
loose phraseology, and talked of ** megohms per lamp " when 
we meant, what Mr. Swinburne would probably term, lamp- 
megohms.” In mitigation we would urge the equally mis- 
leading phraseology of cable-makers, who have hitherto been 
allowed to revel undisturbed in any number of ** megohms per 
mile.” As regards the last part of Mr. Jones’s letter, Rule 41 
of the Board of Trade Revised Regulations of February last 
would seem to meet the case tolerably well.—Ep. E. 


HACKNEY VESTRY ELECTRIC LIGHTING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: As there appears to be some misconception concerning 
my appointment as Consulting Engineer to the Hackney 
Vestry, and as you have recently published statements (which 
are not quite correct) concerning my recent correspondence 
with the Vestry, I shall be glad if you will kindly allow me to 
draw your attention to the resolution of the Vestry, whereby 
my scheme was adopted, and I was appointed as Consulting 
Engineer to the Vestry. The resolution to which I refer is as 
follows :— | 

* Your Committee beg to report that, in accordance with reference from 
the Vestry, dated June 12, 1895, they have inspected the electric light 
works at Dover, Bedford, Portsmouth, Cambridge and Oldham, and the 
refuse destructors in operation at Cambridge, Leeds, Oldham, Warrington 
and Southampton. The result of these visits has been to enable your 
Committee to pronounce in favour of the practicability of the combined 
scheme of electric lighting and refuse destructor proposed by Mr. F. 
Hastings Medhurst. Your Committee is of opinion that Mr. Medhurat's 
estimates of the cost of burning and collecting the refuse are safe. A 
careful comparison of his estimate of the working expenses of the electric 
lighting portion of the scheme and the expenses which have actually been 
incurred in other London and Provincial electric lighting works, shows 
tliat he has made liberal allowance, whilst his estimate of revenue appears 
to be founded on published returns of similar undertakings. Your Com- 
mittee beg to recommend the Vestry to adopt Mr. Medhurst's scheme, and 
to refer the matter back to this Committee with instructions to engage 
Mr. Medhurst to prepare the necessary plaus and specifications, and alao for 
the Committee to invite tenders for the immediate carryiug out of the 
combined scheme. The capital account does not include auy provision for 
the erection of stables or the purchase of horses aud vans, &c. Your 
Committee recommend an addition to the capital account of £10,000 for 
these purposes. All which is respectfully submitted.” 


The above resolution was carried by 38 votes against 5 on 
January 28, 1896. Since then I have been constantly em- 
ployed by the Committee, and the resolution in question has 
not been rescinded.—Yours, &c., F. Hastrsas Mkpnunsr. 

Westminster-chambers, 18, Victoria street, 

London, S. W., January 12, 1897. 


LEGAL INTELLIGENCE. 


— — rac 


Gooch v. Puller. 


In the Marylebone (London) County Court, on Monday, the case of 
Gooch т. Fuller was before Judge Stonor. It was an action to recover 
payment in respect of electric appliances supplied. Plaintiff's manager 
gave evidence as to the order and delivery of the goods, payment in respect 
of which had been applied for over and over again. The defence was that 
the goods (which comprised batteries and lamps) were defective, and 
therefore uselees for the purpose for which they were required. Plaintiffs 
manager said this was the first time any complaint had been made. His 
Honour said defendant's complaint had arisen too late, and gave judgment 
for plaintiff for the full amount of the claim, with costs. 


Lithanode Electric Storage Company (Limited) v. Enton. 


At Westminster (London) County Court, on Tuesday, this case was 
heard before Judge Lumley Smith, Q.C. The plaintiffs sought to recover 
£6. 7s. 9d. for electric light and batteries supplied to defendant's order. 
Mr. Niblett, Managing Director of the Company, said he was quite sure 
that the amount now claimed was due. The agreement was that the 
defendant should be supplied with light and accessories at an agreed sum 
of £5 a week, and it was in respect of two weeks’ supply and some small 
extras that the present claim was brought. The defendant's case was that 
he always paid week by week, but had no receipts for his payments; 
therefore it was impossible that he could now owe two weeks. 

After hearing the evidence judgment was given for the plaintiffs for the 
full amount, with coste. ` 


CITY AND SOUTH: LONDON RAILWAY COMPANY.—The twenty-fifth 
ordinary general meeting of this Company will be held at Winchester 
House, London, E.C., on Thursday, the 28th inst., ab noon. An extra- 
ordinary general meeting will be afterwards held, for the purpose of 
authorising the issue of 5,000 Preference shares, balance of the shares 
created by resolution of June, 1891 ; to sanction the creation and issue of 
the additional capital authorised by the City and South London Railway 
Act (1895) ; and to authorise the exercise ot the borrowing powers under 
the said Act, upon such terms and conditions as the meeting may think 
fit. The Directors recommend the payment of a dividend at the rate of 
1$ per cent.——The traffic returns of this Company for the week ended 
Jan. 10 were £1,111, against £1,020 in the corresponding week of 1896, 
an increase of £91. The total receipts for the half-year amount to £2,188, 
against £2,037 for the corresponding period of 1896 ; an increase of £151. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Ca 
Price Lists, and similar matter should be sent early in the .] 


SPECIAL NOTICE —The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN’ ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NEARLY READY. 

The Subscription price remains 5s., postage 9d.; abroad, 68. 6d. post 
free. After publication, 7s. 6d., by post 8s. 3d., abroad, 9s. post free. 
New Names, Alterations to existing Entries, Advertisements, and Sub- 
scription Orders, should be sent in at once. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 

‘ MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 128, 64d, 
post free; abroad, 138. 6d. 

“Тнк ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Prioe 
128. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

‘t SUBMARINE CABLE-LAYING AND REPAIRING."—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 
a set of 40 Elementary and Advanced Exercises for use in Electrical 
Einginserni classes. ese have been prepared by Dr. J. A. Fleming. 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistante, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
. Bets of any three ls. nett ; or the set of ‚тешу demon y (or Advanced) 

Exercises can be obtained price 5s. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s, nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price 18. each, A full 
prospectus sent post free. 
` "'ErnrorRIO Mortve PowzB."—4A new work, by Mr. Albion T. Snell; 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experienoe. "The book is well 
printed, on good paper, and contains 230 illustrations. Price 10e. 6d. 
post free (abroad tis). 

*DRUM ARMATURES AND COMMUTATORS.”—By Mr. F. MartenWeymou th 
s also ready; price 7 6d. (abroad 8s.). Prospectus on application. 

* ELEOTRIO LAMPS AND ETLTOr RIO LiGHTING," by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, 
and full of original ilfustrations, designs, initials, &. Price 7s. 6d., post 
free. Prospectus post free. 

"ELEOTRIOAL ENGINEERING FORMULA,” a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 7a. 9d. 
(abroad 88.). A large paper edition with wide margins can supplied 
price 12s. 6d., post free 13s. (abroad 13s. 6d.). Prospectus on application 

‘ ARMATURE WINDINGS OF ELkorRIO MacHINES."—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 


SPECIAL NoriCB.— THE ELECTRICIAN ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK FOR 1897.— The new edition of this 
well-known Blue Book is nearly ready, and will contain about 100 
pages more than any previous edition. Several new features are 
introduced, and the book will be indispensable to all engaged in 
the electrical and kindred professions. The Publisher will be glad 
to receive during the next few days alterations to existing entries 
in the Directorial division, and new names and addresses. Sub- 
scription and advertisement orders should also now be sent in, the 
latest date for receiving advertisements being Jan. 25th inst. 


TENDERS INVITED.— The Wallasey Urban District Council invite 
tenders for the supply and erection of a 200-kilowatt alternator, 
with engine combined, and for the requisite switchboard extension. 
pes of the specification may be obtained from the Engineer 
(Mr. J. H. Crowther), Great Float, near Birkenhead ; and tenders 
(addressed to the Chairman of the Gas and Water Committee) 
must be sent in to the Clerk to the Council (Mr. W. Danger), 
Public Offices, Egremont, Cheshire, by 4 p. m. on Feb. 18. Further 
particulars appear in our advertisement columns. 


The Vestry of St. Pancras, London, invite ten- 
ders for supplying and {laying earthenware conduits, lead- 
covered armoured cables, and bare copper strip conductors in 
culverts. Copies of specifications, &c., can be obtained at the 
Electricity Department Offices, 57, Pratt-street, London, N.W., 
and tenders have to be sent in to the Vestry Clerk (Mr. C. H. F. 
Barrett) by 12 noon of Tuesday, the 26th inst. Some further par- 
ticulars are given in our advertisement columns. 


The Directors of the Queen's Hotel, Harrogate, invite 
tenders for wiring the hotel for the electric light, and for the 
necessary electrical fittings. Specifications can be obtained after 
the 20th inst. from the electrical engineer, 12, Dragon-view, Har- 


rogate, and tenders must be sent in to Mr. Geo. Wilkinson, M. I. E. E., 
consulting engineer, to the above address, not later than Feb. 3. 
For further particulars see advertisement pages. 


TENDERS INviTED.— The Managers of the Royal Infirmary, Edin- 
burgh, invite tenders for wiring the Infirmary buildings for the 
electric light. Tenders to Mr. William S. Caw, Treasurer and 
Clerk, by 10 a.m. of Thursday, the 28th inst. 


——-— Tenders are invited by the French Post and Telegraph 
Authorities for the supply of 25 tons of bronze wire, and 6,000 
galvanised iron screws. Tenders to the Sous Sécrétariat d'Etat des 
Postes et des Télégraphes, 103, Rue de Grenelle, Paris, by 28th inst. 

The Electric Light Committee of the Morley Corpora- 

tion invite tenders for works in connection with the erection of 
engine and boiler houses, chimney shaft, offices, &c. Tenders to 
the Town Clerk (Mr. R. Borrough Hopkins), Town Hall, Morley, 
by the 19th inst. 
: — "The Hanover Direction of the Prussian State Railways 
invite tenders for the supply of 32,600 porcelain insulators, 262 
tons of telegraph wire, and 24 tons of insulated wire. Tenders to 
the Kónigliche Eisenbahn Direction, 7, Joachimstrasse, Hanover, 
by 20th inst. 

TENDERS AcCEPTED. — The Harrogate Town Council have accepted 
the tender of Mr. G. A. Steinthal for wiring the Victoria Baths 
and Municipal Offices for the electric light, at £321. The contract 
for wiring the Market Hall has been let to Messrs. Paterson and 
Cooper at £148 7s. ; and Mr. C. O. Dawson has obtained an order 
for fitting up the Free Library at £64 17s. 6d. 

The Southampton Corporation have accepted the 
tender of Messrs. W. T. Glover and Co. for the supply of 
high-tension cables for their electricity department. The tender 
of Messrs. Reid Brothers has been accepted for supplying and 
fixing earthenware conduits and drawing-in boxes ; and the tender 
of the Fowler-Waring Company for the supply of low-tension and 
twin-twisted armoured and unarmoured cables has been accepted. 
Tenders were also submitted by Messrs. Connolly Brothers, 
Siemens Brothers and Co., W. T. Henley’s Telegraph Works 
Company, the Silvertown Company, the British Insulated Wire 
Company, and Callender’s Cable Company. 

———— Particulars were given in our last issue of the accepted 
tenders in connection with the Monmouth electric lighting scheme. 
Tenders were also sent in by Messrs. Johnson and Phillips (£5,010), 
Crompton and Co. (£5,095), and the Brush Company (£5,282) for 
the supply of the machinery. For the mains, Messrs. Siemens 
Bros. and Co.’s tender was £2,128. 10s. 10d., against £2,150 by 
the Callender Company. It has been decided to accept Messrs. 
Siemens Bros. and Co.'s tenders for both contracts at £6,980. 

TENDERS RECEIVED.— The following tenders have been received 
by the Hampstead Vestry for the supply of additional plant at the 
eleciricity station :— 


Steam Alternator. 
S. Z. de Ferranti (Limited —aͤ[ r PMMuPͤ bp pp q £3,130 


Siemens Bros, and Co VUdD’wꝛini n enne hne 5,500 
Exciter 
Siemens Bros and ⁰ ea va eden 625 
Travelling Crane. 
Düne y aaa 155 
JTangyes Limited 8 170 
Higginbottom and Maunock  ............. . ã 175 
Vaughan and Son anas eo 6 o4 0 os ibd 180 
Switchboard Pancls, 
S. Z. de Ferranti (Limited) ...... CC 110 
Siemens Bros. and Coo: nne nn 140 


The Lighting Committee will consider the tenders and report. 


SALE BY Auction.—Some extended particulars will be found in 
our advertisement columns of the sale on Tuesday, Wednesday and 
Thursday, January 26th, 27th and 28th inst., by Messrs. Wheatley 
Kirk, Price and Goulty of a large quantity of locomotive, marine, 
gas and general engineering plant and stores. The sale will take 
place upon the works premises of Messrs. Black, Hawthorn and 
Co. (Limited) (in voluntary liquidation), Gateshead-on-Tyne. The 
whole may be viewed on Monday, 25th inst., and admission is by 
catalogues only, which can be obtained, price 6d., of the auctioneers, 
49, Queen Victoria-street, London, E. C., and Albert-chambers, 
Albert-square, Manchester, or of Mr. T. Harrison (of Messrs. 
Monkhouse, Goddard and Co.), St. Nicholas-chambers, Newcastle- 
on-Tyne. The catalogues are now ready. 

WORKS FOR SALE.—From our advertisement columns it will be 
noticed that the old-established leasehold engineering and repairing 
works at present occupied by Leete, Edwards and Norman 
(Limited), 366 and 368, Euston-road, London, N. W., together with 
the whole of the plant, machinery, and tools, and the goodwill, are 
to be sold pursuant to an order of the High Court. Tenders are 
to be sent in to the Registrar, Companies Winding-up, Room 66, 
Bankruptcy-buildings, Carey-street, London, W.C., not later than 
11 a.m. of Monday, Feb. 1. Particulars, conditions of sale, &c., 
may be obtained from Mr. Albert Slee Hicks, accountant 
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and receiver for the debenture-holders, 15, George-street, Mansion 
House, E.C. ; Messrs. John Holmes and Son, solicitors, 34, Cle- 
ment's-lane, Lombard-street, E.C. ; or Mr. Thomas S. Rice, engi- 
neer, 60, Watling-street, E.C. 


Fon Disros AL. — From an advertisement elsewhere it will be seen 
that the Liquidator of the United Gutta-Percha and Rubber Com- 
pany (Limited), in liquidation, invites offers for the purchase of the 
gutta-percha and indiarubber patents, and also the goodwill, machi- 
nery and plant of this Company. The machinery is new, and con- 
sists of steam engines, mixing rolls, masticators, pfleiderers, 
calenders, vulcanisers, gutta-percha and indiarubber wire-covering 
machines, taping, braiding and lapping machines, electrical instru- 
ments, &c. Immediate possession can be given, and a lease of the 
present works premises of the Company can be arranged at mode- 
rate terms. Full particulars can be obtained from the Liquidator 
(Mr. D. S. Carson, C. A., 200, West George-street, Glasgow). 


Business Notices.—The British Blahnik Aro Light Company 
(Limited), of 28, Victoria-street, S.W., have opened extensive 
show rooms at 50, Parliament-street, London, S. 

——— The registered offices of the Electricity Supply Com- 

pany for Spain (Limited), have been moved to College Hill 
Chambers, College Hill, E.C., and Mr. Charles Hill has been 
appointed Secretary to the Company. 
— Messrs. Wiggins and Sons, mica merchants, have re- 
cently rebuilt their old premises at 102-3, Minories, E.C., and have 
returned to that address. The old premises, owing to the large 
increase in their mica trade, had proved altogether inadequate. 

APPOINTMENT.—Mr. H. C. Crews, of 78, Cross-street, Man- 
chester, has been appointed Consulting Electrical Engineer to the 
Oldham Equitable Co-operative Society (Limited), for work in con- 
nection with the installation at their new central premises in 
Huddersfield-road, Oldham. l 


PERSONAL.—We are asked to state that Mr. Charles Weiss, . 


A. M.I.E.E., who has superintended the installation of plant at the 
works of the British Aluminium Company at Foyers, N.B., has 
severed his connection with the Company, for personal reasons. 
—— ——— We are asked to announce that Mr. H. L. Leach has 
resigned his ition as superintending engineer of the St. James 
and Pall Mall Electrio Light Compeny (Limited), and has joined 
the staff of Mr. F. J. Warden-Stevens, at Westminster. 


DIssoLUTION or PaAnTNERSHIP.—Messrs. Sharp and Piper notify 
that the partnership that has hitherto existed between themselves 
and Mr. J. M. V. Money Kent has been dissolved by mutual con- 
sent, as from the 9th inst. Mr. Money Kent will carry on an inde- 
pendent business, and Messrs. Sharp and Piper will continue the 

ictoria-street business. 


LiQUIDATIONS, —Àt a recent meeting of the proprietors of Electro- 
phone (Limited) it was resolved to wind up the Company voluntarily 
for the purpose of reconstruction. This resolution was duly con- 
firmed ; and Mr. John Thompson, 56, Narford-road, Upper Clapton, 
N.E., was appointed liquidator. 


EXPORTS OF ELECTRICAL APPARATUS AND MaTERIAL.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Jan. 6th 
to Jan. 12th, with the ports of destination :— 

Australasia—Albany, £49 ; Auckland, £77 ; Brisbane, £13 ; Fremantle, 
£1,484 (telegraph material) ; Melbourne, £155 ; Perth, £173 ; Sydney, 
£419. Belgium — Ostend, £41. Ceylon — Colombo, £417 (including £265 
telegraph material). Egypt — Alexandria, £82 (telephone stores). Germany 
— Bremen, £50. Holland Amsterdam, £50; Flushing, £300 ; Rotterdam, 
£95. Hong Kong, £52 (telegraph material). Jndia—Bombay, £511: 
Calcutta, £591 ; Madras, £512 (including £500 telegraph material) Japan 
—Yokohama, £3516. Portugal—Lisbon, £115 (telegraph material). 
Russia— Revel, £875 (including £845 telegraph material). South Africa— 
Cape Town, £271 ; Durban, £70 ; East London, £300 ; Port Elizabeth, £15. 
Spain—-Malaga, £134 ; Pasages, £185 ; Santander, £250. Straits Settle- 
ments—Singapore, £34 (telegraph material). Sweden—Gothenburg, £47. 
Tota 17,461. 

ForEIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
—Foreign-made goods to the value of £19 have been exported 
from this country to New York. 


TELEGRAPH WIRE Exports.—The value of the telegraph wire and 
apparatus exported during the month of December, 1896, amounted 
to £118,720, compared with £48,371 in the previous month, 
£296,145 in December, 1895, and £41,152 in December, 1894. 
The value of the exports for the year ended December 31st 
amounted to £866,996, against £782,375 for 1895 and £1,386,614 
for 1894. 

ELMORE Correr Tuses.—The German Government is stated to 
have given Elmore's German and Austro-Hungarian Metal Com- 
pany an order for the supply of the copper tube requirements of 
the navy for the next three years. 'The Company has supplied 
the German navy with tubes for the past three years, but the 


present contract is for the supply of the whole of the copper tubes 
required by the Government. | 


THe Davy-FARADAY RESEARCH LABORATORY.—It is now de- 
finitely decided that this Laboratory will be opened on the 18th 
inst., and some particulars in our advertisement columns will be 
found of interest. 


THE Episwan ''Car-Evk " Lamp.—The Edison and Swan Com- 
pany forward particulars of an incandescent lamp set in patent fit- 
tings, with nickel-plated reflector, giving a reflected light of 5 c.p., 
and fitted with a patent on-and-off sliding switch arrangement. 
The lamp is intended for use with cycles, motor cars, carriages, 
signals, &c., and is suitable for mines and factory inspectors 
ticket collectors, watchmen, postmen and others. As will be seen 
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The “ Cat Eye" Lamp. 


by the illustration, the lamp is provided with a strap and 
buckle and hook attachment, so that it can be suspended 
from a button-hole or attached to the bar of a cyole, or, in fact, in 
any place where a suitable ledge, rail or bracket is provided. The 
smaller illustration shows a bicycle attachment for use with the 


Bicycle Fitting. 


lamp. The Company supply the ** Ediswan Patent Battery ” for use 

with this lamp, and it is stated that the difficulties in the con- 

struction of the battery to prevent spilling or leaking have been 

suceessfully overcome. The measurement of the battery in leather 

case is біп. by 4àin. by 2in. A circular is issued giving simple 

5 for recharging. The duration of charge is stated to be 
10 hours, and the weight of the complete set 23lb. 


ELECTRIC AND OTHER TRacTION.—With a view to acquainting 
tramway companies and the general public with the advantages of 
electric traction over all other methods of tramcar propulsion, the 
British Electric Traction Company (Limited) have issued a pam- 
phlet entitled ‘‘On Various Methods of Tramway Working, with 
special reference to Electric Traction.” Horse, steam, compressed 
air, gas engine, cable grip, and various forms of electric traction 
are tersely discussed with laudable fairness, and their rival merits 
compared. Yet so overwhelming is the case for electric traction 
that no unprejudiced reader can fail to recognise its transcendent 
superiority, or to see that it must increase while every other system 


| must decrease. ‘‘The world’s mileage of electric lines has during 


the past five years increased five-fold, while in the same time the 

egate mileage of all other systems has decreased." This pam- 
phlet should have an extensive circulation, especially in this country, 
where electric tramways and railways are receiving so much atten. 
tion at the present time. 
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Past Year's Worx.—The D. P. Battery Company (Limited) | to be paid by the Company in instalments. The Corporation to 


forward a long list of well-known electrical firms, and other users 
of D. P. cells, which have been added to their books during the 
past year, including Her Majesty’s Dockyards, the Oswestry Elec- 
tric Light and Power Company and the Willesden Electric Light 
ond Power Company amongst the larger users. 

ELECTRICAL ENGINEERING IN GERMANY.—The well-known firm 
of Schuckert and Co., Nuremberg, have just acquired the works 
and business of Naglo Gebriider, of Berlin. 

*AvTO-Morog Ax D HonsELESS VEHICLE JouRNAL."—No. 4 of 
this journal is now ready, and the contents include articles on Sir 
William Arrol's new motor, the Kane-Pennington motor, the Dlot 
accumulator, and other subjects associated with the motor industry. 
Some further particulars are given in our advertisement columns. 

“ Luna ” Arc LAMrSs.— The Electrical Company forward a pam- 
phlet dealing with the mechanism of the Luna” arc lamp, and 
containing instructions with regard to the installation and regula- 
tion of these lamps. The pamphlet is illustrated. 

E. P. S. Barrerres.—Woeo have received an advance copy of the 
new issue of the admirable catalogue and price list of the Electrical 
Power Storage Company. Prices have been increased about 5 per 
cont. Special attention should be directed to the Faure- King 
lighting cell on page 18, and the ‘‘ Faure-King " central station 
cell on page 20. The E.P.S. Company now list a central-station 
cell which has a capacity of over 5,200 ampero hours at a dis- 
charge of 730 amperes, and the size of this cell is 4ft. 8in. by 
lft. 6in., by about 16in. high. The largest cells in glass boxes 
have now a capacity of nearly 1,400 ampere hours when dis- 
charged in nine hours. Customers can now exchange to the 
“ Faure-King type, which will enable them (by using the same 
number of plates, which will in all cases go into the boxes of the 
older types) to approximately double the capacity and discharge 
rate of the cells without altering the space occupied by the battery. 

CATALOGUE.—W e have received particulars and prices of the 
manufactures of Herr Julius Schuch, successor to the firm of 
Schuch and Wiegel, 147, Köpnicker-str., Berlin. 

CALENDARS, &c.—A calendar, which is more useful than many 
а more pretentious publication, is issued by Messrs. Nalder Bros. 
and Thompson, and is of a size that can be accommodated in a 
handy corner for ready reference. 

GREETINGS.—We have received from the Post and Telegraph 
Department of Queensland, by way of Christmas and New Year 
greetings, some interesting views of Brisbane in 1866 and in 1896, 
judiciously blended with a few interesting statistics. 

Bonemi1an CoNcERT.—The Bohemian concert of the National 
Telephone Company was held in the Great Hall, Cannon-street 
Hotel, on Wednesday. Mr. C. B. Clay was in the chair, and Mr. 
C. J. Phillips in the vice. An excellent programme attracted an 
overcrowded but appreciative audience. | 

ENTERTAINMENT. —The annual Christmas entertainment given by 
the Directors of the Edison and Swan Company to their employés 
was held on Friday last at the People's Palace, Mile End-road, E. 
Owing to the large increase in the number of hands employed some 
difficulty had been experienced in securing a suitable building. A 
special train from Ponder's End brought about 1,000 persons for 
the entertainment. During the evening interesting exhibitions of 
Röntgen rays were given. 


ABERDEEN.—The residents in the West End are clamouring for 
the electric light, and the question of the extension of the mains to 
the district was a feature of the municipal elections in November. 
Already a number of the houses have been wired in anticipation of 
the extension being carried out; but the Electricity Committee, 
who have been considering the matter, state that, as the houses in 
question are very scattered, they do not feel justified in incurring 
the great expenditure which the extension would involve. 

BELrasT.—The City Council and the local Tramways Company 
are still at loggerheads on the questions of tramways extensions 
and the introduction of electric traction. The point of difference 
between the parties is the extension of the period of the present 
lease. The Company state that they are not prepared to improve 
the tramway service unless the Corporation agree to extend the 
lease ; but at the meeting of the Council on Thursday last it was 
decided to re-afürm its previous decision not to grant the Com- 
pany's demand for an extension. 

BLACkBURN.— The Gas Committee's report on the electric traction 
question was discussed at the meeting of the Town Council on 
Thursday last. The Committee recommended the Council to pro- 
vide the necessary generating plant, overhead wires and posts for 
working the tramways electrically (the Company providing the cars 
and motors), and to supply the Company with current at the follow- 
ing prices: For every unit not exceeding 144,000 per annum, 24d. ; 
for every unit over this quantity, 2d. per unit. The Company to take 
a minimum of 120,000 units per annum at 24d. per unit and to main- 
tain their own motors. The Corporation to maintain and keep in 
repair the overhead line, at an annual charge of £100 per annum, 


renew the Company's lease for a further term of 21 years on the 
expiration of the present term. After a lengthy discussion the 
report was adopted. 
BoorLE.—The Parliamentary and Bye Laws Committee of the 
Town Council recommend that no opposition he offered to the Liver- 
ool Corporation's Tramway Bill, and the Liverpool, Bootle and 
itherland Tramway Provisional Order, on condition that the pro- 
moters agree to take electric current from the Council for working 
the tramways electrically. | bos 
BRITISH CHAMBER OF COMMERCE (Paris).—Apropos of the pro- 
tracted discussion which has been going on in the various Chambers 
of Commerce of the United Kingdom, with reference to the difti 
culty experienced by English manufacturers and merchants in 
obtaining reliable information regarding foreign contracts and 
markets, we have been asked to state by the British Chamber 
of Commerce (Paris), 25, Boulevard des Italiens, Paris, that, so 
far as French trade is concerned, this Chamber fully and effec- 
tively meets the requirements of the mercantile community in 
the respects mentioned. Among the chief advantages which 
the Chamber referred to claims to afford its members are 
confidential particulars regarding the standing, credit, and 
reliability of the French business: houses, statistical informa- 
tion relating to matters connected with or affecting trade 
with France, and the publication of legal opinion on the effect of 
legislation affecting the commercial interests of the English com- 
munity in France. Circulars are also issued under the signature 
of the Chamber's Counsel on French nationality law, the laws 
affecting foreigners in France, as well as the law in regard to 
income-tax on foreign companies trading in France, &c. The 
Chamber has established, in conjunction with the Foreign Cham- 
bers of Commerce in Paris, an international Board of Arbitration 
for the cettlement of trade disputes, while, for the further conve- 
nience of members, it possesses an extensive reference library con- 
taining a complete set of directories and code telegrams. The 
twenty-second annual report of the Chamber is just to hand. 


Broom (DurHamM).—The Parish Council have obtained the sanc- 
tion of the Durban County Council for the erection of poles and 
overhead wires in connection with the scheme for lighting the dis- 
tricts of Broom, Aldin Grange, Broompark and Auton Stile elec- 
trically. 

BRADTORD.— The Electricity Fund Account shows an income of 
£14,317 and expenditure £6,488, or a gross profit of £7,829. 
Interest, sinking fund, &c., come to £4,550, leaving a net profit 
of £3,279, against which there is an item for depreciation of plant 
and machinery of £1,574. The residents in the Heaton and 
Frizinghall districts are endeavouring to induce the Corporation to 
extend the electric light. mains to these districts, as great dissatis- 
faction is expressed at the treatment meted out to the residents by 
the Shipley Gas Company. 

Bray (IRELAND).—Mr. R. Haire will hold a Board of Works 
Inquiry tomorrow (Saturday) into the engineering details of the 
scheme for the construction of electric tramways. 

CarpirF.—A Local Government Board inquiry was held last 
week into the application of the Town Council for powers to borrow 
£1,600 for electric lighting purposes. The Chairman of the Electric 
Lighting Committee (Alderman P. W. Carey) explained that the 
amount was required for further extensions in the Cambridge and 
Cathedral-roads. The borough electrical engineer (Mr. Neville 
Appelbee) gave technical details, and said that it was desired to 
take the mains into à new district, which contained à number of 
shops and first-class residential thoroughfares. There was no oppo- 
sition.——The application of the Penarth Tramway Syndicate for 
the consent of the Cardiff County Council to a Provisional Order 
for the construction by the Syndicate of an electric tramway 
between Penarth and Cardiff was again discussed at the Council 
meeting on Monday ; but, notwithstanding the Syndicate had been 
successful in their negotiations with the owner of the Penarth road 
as to tolls, the Council decided to adhere to its determination not 
to assent to the scheme. —— The Board Committee of the Cardiff 
Union have decided to engage an electrical engineer, for the purpose 
of preparing a report as to the cost of the electric lighting of the 
workhouse. 

CENTRAL Lonpon Rattway.—The Engineers of the Central 
London Railway Company have addressed a further communica- 
tion to the Common Council, asking them to reconsider their recent 
decision not to allow the sinking of a shaft opposite the western 
door of the Mansion House. The alternative site suggested by the 
Council was too far removed from the site of the works, and, if an 
opening were made at that point, would involve the construction 
of a tunnel. After discussion, the Council's previous decision was 
endorsed. 

CLONTARF (DunLiN) —The Town Commissioners are making 
inquiries as to the cost of lighting the district by electricity. 

_Cotwyn Bay.—The Surveyor (Mr. Wm. Jones) announced at 
the last meeting of the District Council that he had received about 
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a dozen schemes in connection with the electric lighting of the 
district. These schemes are to be considered at a special meeting 
of the Council. The Clerk (Mr. Porter) read a report of the pro- 
ceedings at a recent meeting of deputations from Local Authorities 
in the district relative to Messrs. A. Dickinson and Co.’s scheme 
for the construction of an electric railway from Colwyn Bay to 
Llandudno. The Council decided to consent to the scheme, on 
condition that the necessary electric current for working the trams 
is taken from the Council. 


Cork.—The question of lighting the waterworks by electricity 
was dealt with in a long report presented by the City Engineer 
(Mr. H. A. Cutler) to the Waterworks Committee of the City 
Council last week. Mr. Cutler stated that if the electric light were 
adopted no labour beyond that at present employed at the works 
would be required, and he estimated that a saving of £55 per 
annum would be effected by the use of the electric light. 


Crewe.—A Local Government Board inquiry has been held into 
the application of the Town Council to borrow £2,000 for the pro- 
vision of a refuse destructor and electric light plant for the Isolation 
Hospital. | 

DokkIxd.— The District Council, having regard to the great 
difliculty experienced in coming to a satisfactory arrangement with 
the gas company as to incandescent gas lighting, have decided to 
invite Mesers. Edmundsons to discuss with them the terms upon 
which they would be prepared to enter into an arrangement for 
the establishment of an electricity supply station. | 


DvurrrowN (BANFFSHIRE).—A public meeting of ratepayers has 
been held for the purpose of discussing the lighting question. 
Nearly all the speakers favoured the introduction of the electric 
light, and an influential committee has been formed for the purpose 
of devising a scheme. 

Dvunvatk.—Mr. R. Haire, C. E., held a Board of Works Inquiry 
on Tuesday into the engineering details of the proposed electric 
tramway between Dundalk and Blackrock. Mr. J. H. Ryan, 
NM. I. C. E., gave particulars of the scheme, to which there was no 
opposition. 

DuNpzkz. —The receipts of the electricity department of the gas 
committee for the seven months ended Nov. 30th amounted to 
£1,423 19a. 1d., against £1,325 2s. 7d. in the same period of 1895. 


Снімвву. — The Corporation have decided to oppose the applica- 
tion of the local Tramway Company for a Provisional Order autho- 
rising the extension of their tramway system and the introduction 
of electric traction. 


GoMERSAL (LEEDS).—The District Council have decided to join 
the neighbouring Council of Birkenshaw, for the purpose of 
devising an electric lighting scheme for the two districts. 


Hackney (Lonpon).—At the meeting of the Vestry on 
Wednesday evening a considerable amount of time was expended 
in the discussion of the electric light question. The report of tho 
Special Committee on the subject of the appointment of Mr. F. H, 
Medhurst as consulting electrical engineer, referred to in our last 
issue, was unanimously ageed to. It was also decided to rescind 
the resolution passed in January, 1896, authorising the Electric 
Light Committee to engage Mr. Medhurst to prepare plans and 
specifications and also to invite tenders for the immediate carrying 
out of the combined electric lighting and refuse destructor scheme. 
In support of this motion, Mr. Hulland stated that ** the Committee 
had, after mature consideration, come to the conclusion that, on 
both financial and scientific grounds, this particular scheme could 
not be carried out without considerable risk." 


Нот. Ап amendment was moved at the last meeting of the 
Town Council **that Mr. Robert Hammond's services in connection 
with the specifications for the extension of the lighting work, be 
retained at a fee not exceeding 500 guineas, to include the fee of 
50 guineas payable by the Corporation for his report." This was 
moved by Mr. Crook as an amendment to the minutes of the 
Electric Lighting Committee. Mr. Crook stated that he cast no 
reflection on the present electrical engineer, but he felt that the 
Corporation would be well advised, in carrying out their new works, 
to have Mr. Hammond to assist and advise Mr. Barnard. In support 
of the amendment Mr. Crook contrasted the attitude of the Council 
towards Mr. Barnard with that so freely expressed a few months 
back, when they would not accept his scheme. Mr. Skinner, 
Chairman of the Electric Lighting Committee, stated that he left 
the matter entirely in the hands of the Council. Both he and the 
Committee had every confidence in their engineer, but if the 
Council was disposed to engage the services of Mr. Hammond, he, 
personally, would have no objection. After a discussion, the 
amendment was negatived, and the minutes of the committee 
approved. 


L&ATHERHEAD.— The Urban District Council have resolved to 
oppose the application of the Leatherhead Electric Lighting and 
Power Company (Limited) for a Provisional Order, as the Council 
wish to keep electric lighting powers in their own hands. 


Lreps.—At the last meeting of the Tramways Committee it 
was reported that the rails on the Headingley, Chapeltown and 
Hunslet tramway routes required renewing ; and, after a lengthy 
discussion, it was resolved to relay the rails on these sections in such 
a way that they can hereafter be used for electric, horse or steam- 
driven cars. : 

LoNvoN, WALTHAMSTOW AND Errina Raitway.—In connection 
with this Company's Bill, the following letter from the solicitors 
appeared in The Times of yesterday :—** As the notice in The Times 
of yesterday is calculated to prejudice our clients, the London, 
Walthamstow and Epping Forest Railway Company, we beg to 
inform you that, although, in accordance with arrangements made 
for securing the Parliamentary deposit, application for an Aban- 
donment Act has been made, it is proposed to issue the Spi 
capital before the date at which that Act could receive the Royal 
Assent.” . | 

NorwicH.—Two rival schemes for the construction of electric 
systems of tramways and light railways in this district are before 
the Town Council. The relative merits of both schemes are being 
inquired into by the Law and Parliamentary Committee, who have 
already examined the engineering experts of both the promoting 
Companies (the New General Traction Company and the British 
Electric Traction Company). It is reported that at present there is 
a disposition to favour the tramways scheme; but the ultimate 
decision will probably rest upon the question of whether the 
Council are prepared to expend in street improvements the sum 
which the tramway scheme involves. 

PaisLEv. —Mr. Francis Teague (the burgh electrical engineer) has 
prepared a report relative to the establishment of municipal elec- 
tricity works for the Town Council. The high-tension alternating- 
current system is recommended as being the best for the district. It 
is proposed to erect the station at Blackhall. The scheme provides 
for the erection of 61 aro lamps in various streets in the district, 
and the Council are recommended to adopt the Brighton method of 
charging for current, the maximum being 7d. The total cost of 
the scheme is put at £33,750. This report was fully discussed at 
the meeting ofjthe Council on Tuesday, when it was agreed to take 
the necessary steps for the borrowing of £35,000 for the purpose of 
carrying out Mr. Teague's recommendations. 

PortsmMoutH.—A Hampshire newspaper attributes a recent 
temporary failure of a portion of the electric lighting at Portsmouth 
to the use of an unsuitable class of coal, which is stated to have 
been used by mistake. The exact nature and cause of the 
breakdown, however, have not yet been officially announced. 

RapcLiFFE.—4À lengthy report on the electric lighting question 
was submitted at Monday's meeting of the District Council by the 
Surveyor. The Electric Lighting Committee have been authorised 
to visit other towns where electricity supply stations have been 
established. 

SALISBURY.— The Board of Trade have communicated with tho 
Salisbury Electric Light and Power Company relative to the delay 
in carrying out the provisions of their Electric Lighting Order, and 
have also written tothe Town Council inviting an expression of their 
views. The Secretary of the Company (Mr. W. H. Gremshaw) 
has intimated that provision has been made for placing n 
capital for payments to the contractors, Messrs. Edmundsons. 
These would amount to about £11,000, and there only now remained 
a sum of £1,000 of Five Per Cent debentures to be taken up. The 
Council have decided not to object to an extension of the Order by 

he Board of Trade. TX 

SEpeLEv (DupLEY).—The District Council have decided to lodge 
& formal notice of objection to the Birmingham, Wolverhampton, 
and District Tramways Bill, in order to secure a locus standi for 
protecting the Council's interests. | 

SHEFFIELD.—Owing to the great demand for electric current 
during the past year, the Sheffield Electric Light and Power Com- 
pany (Limited) have decided to reduce the charge from 6d. to 5d. 

er unit, the reduction to take effect from the Ist inst. The 

irectors notify that they are persuaded that the cost of electric 
lighting closely challenges the first cost of gas as sold in Sheffield. 
It is stated that the Company have already given out orders for the 
delivery of more than 2,000 H. P. of new plant before next autumn, 
and arrangements are being made for the extension of the Com- 
pany's area of supply.——A recommendation by the Free Libraries 
and Museum Committee that an electric lamp bo fixed inside each 
of the cases in the Natural History Gallery at the Weston Museum 
has been referred back by the City Council for further consideration. 

STIRLING. — Prof. A. B. W. Kennedy’s report on the electric light 
question formed the principal subject of discussion at the meeting 
of the Police Commissioners on Monday. The report recommended 
the adoption of the continuous-current three-wire system, with 
200-volt lamps. The estimated capital expenditure was put at 
£16,000 for the compulsory area ; but if the Commissioners desired 
to supply current in the whole of the residential part of the town, 
£20,000 would be required. 'The Lighting Committee endorsed 
Prof. Kennedy's recommendations ; but, after some discussion, it 
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was agreed to adjourn the further consideration of the matter for a , 28,443. Млхсневтвн Epison-Swan Company (LIMITED), ALFRED STILL, and 


week. 

St. Pancras (Lonpon).—At the last meeting of the Vestry the 
Chairman of the Electricity Committee (Mr. E. Cox) stated that, 
owing to frequent applications for electric current from residents 
in the Highgate district, they had instituted a canvass for the whole 
district, with the result that 61 were in favour of introducing the 
electric light, 170 were undecided, and 212 were opposed on the 
ground of expense. The estimate of the chief engineer (Mr. 
Sydney W. Baynes) for the private and public lighting of the 
district was £8,990, and the Committee recommend that the scheme 
be adopted and that tenders be invited for carrying out the work. 
After considerable discussion the recommendation of the Committee 
was rejected. 

SwANSEA.—An exciting debate took place at the meeting of the 
County Borough Council on Tuesday relative to the triple electric 
lighting, tramway and refuse destructor scheme of the Council. 
After a lengthy discussion, in which Mr. Martin and Alderman 
Leader (the respective champions of the promoters and the oppo- 
сда of the scheme) took part, the matter was adjourned for a 
week. 

Taunton.—The Local Government Board have sanctioned the 

borrowing of a further sum of £4,000 by the Town Council for 
electric light extension purposes. The period of the loan is 25 
years. 
. TvNEMovTH.—The Town Council have decided to oppose the 
local gas company's Bill as its provisions are considered too onerous. 
There are frequent complaints as to the efficiency and cost of the 
present gas lighting; and as the Council obtained a Provisional 
Electric Lighting Order so far back as 1891, it is probable that they 
will now be compelled to carry out the provisions of the Order. 

WALLASEY.—The District Council had the advantage of trans- 
acting its business under the radiant beams of the electric light at 
the meeting on Thursday last, the current having been switched on 
in the board room for the first time by Mr. Steel, Chairman of the 
Works Committee. The Gas and Water Committee's report stated 
that the limit of the capacity of the present plant at the electricity 
works had been reached, and recommended that additional machin- 
ery be put down. Our readers will see from our advertisement 
columns that the Council have promptly carried out the Com- 
mittee's proposal. 

WILLESDEN (Lonpon).—Negotiations are still in progress between 
the Hampstead Vestry and the Willesden District Council relative 
to the lighting of High-road, Kilburn, by means of arc lamps. The 
Vestry have, on the recommendation of the Lighting Committee, 
offered to extend the mains, supply and erect the lamps, &c., on 
condition that the sum of £15 per lamp per annum is paid to the 
Vestry by the Council. The agreement is to be for & period of 
7, 14, or 21 years, subject to the usual six months’ notice. This 
offer has been referred to a committee by the Willesden Council. 

Works Licurinc.—An electric lighting installation has been 
fitted up at the extensive shipbuilding premises of Messrs, Gourlay 
and Co., Camperdown Shipbuilding Yard, Dundee. Several 
hundred incandescents are employed in lighting the offices, works, 
&c., while 20 arcs have been erected in the sheds, approaches to 
the works, &c. 

YARMOUTH.—The Town Council have referred back the report 
of the Lands Committee recommending that sanction be given to 
the Great Yarmouth Tramway Provisional Order, on condition that 
electric current for working the tramways be taken from the Cor- 
poration. 


PATENT RECORD. 


— — ed 

A record, of Applications for Patents and Patent Specifications Published 

is compiled for this journal by Мв. J. С. CHAPMAN, Fel. Chartered Inst. 

Patent Ayents, of 70, Chancery-lane, W.C., from whom any information on 

the subject may be obtained. m 

APPLICATIONS FOR PATENTS. 
Norx.— 1e Specifications of Applications for Patents are not open to 
lic inspection until after the acceptance of the complete specification. 

The names within parentheses are those of communicators of inventions, or 

where complete specification accompanies application an asterisk is red. 

December 11, 1896. 

28,567. E. HuNaERBUIILER and A. SLATTER. London. Improvements in 
electric arc lamps. 

28,592. Е. R. BOARDMAN. London. Improvements in the method of and 
means or apparatus for actuating gas valves controlled by the aid 
of electrical energy. 

28,400. W. P. Тномрзох. London. Improvements in and relating to 
electric motors, (J, Dulait, Belgium.) 

28,454. J. ExmicHT. London. Improvements in electric tramways and 
apparatus therefor. 

28,442, MANCHESTER EprsoN-SwAN COMPANY (LIMITED), ALFRED STILL, and 


E. W. Cowan, Manchester. Improvements in regulating trans 
formers, ` e is 


E. W. Cowan. Manchester. 
electric fusible cut-outs. 

28,488, T. SPENCER and C. J. TOERRING, Jun. 
in or relating to electric arc lamps.” 

28,611. L. Lucas. London. Improvements in the manufacture of elec- 
tric accumulators or secondary batteries. 

December 14, 1896. 

28,562. J. T. DYER and О. B. REICHELT. London. 
electric motors for driving engines. 

28,573. L. ANDREWs. London. Improved method of and means for 
extinguishing the “arc” formed in large high-pressure electrical 
circuit interrupters or switches. 

28,575. W. SHARP. London. Improvements in and in connection with 
glasses, globes, chimneys, and the like, for use with gas, oil, and 
electric light. 

28,578. R. E. B. Свомртох. London. Improvements in the bonding of 
rails used for electrical railways or tramways. 

28,609. L. Сонм. London. Improved electric device for showing the 
relation of oxygen and nitrogen in mines.” 

28,610. L. Conn. London. Improvements in electric signalling apparatus 
for fire dam ps.* 

28,612. A. J. Bourr. London. 
systems, and in apparatus employed therein. 
Anonyme de Téléphone Privée, Belgium.) 

December 15, 1895. 

28,663. W. R. Harrison and P. T. RuNTON. London. Improvements in 
the method of and means for protecting electric or other lamps 
when placed in dangerous positions, especially from explosive 
vapours or the like. 

28,678. Н. HaTELY. Birmingham. Certain improvements in pendants 
for gas, electric oil, and other lights. 

28,688. G. Byna. London. Improvements in incandescence electric lamp 
holders. ! | 

28,704. W. R. RAWLINGS AND J. J. Raw ines. London. New and im- 
proved switches for electric currents. 

28,723. J. SchxII. London. Improvement in secondary batteries for 
electricity. 

28,725. W. WEBBER. London. Improvements in or connected with pre- 
payment meters for gas and other fluid and electricity. 

28,756. R. BELFIELD. London. Improvements in direct-current dynamo 
electric generators (B. G. Lamme, United States). 

28,761. E. Grosz. London. An improved electrical brake for vehicles.* 

28, 764. F. HURTER and THe UNITED ALKALI Company (LiMrTED). London. 
Improvements in apparatus for use iu electrolysis more especially 
intended for use in the electrolysis of zinc chloride. 

December 16, 1896. 

28,845. Е. WELDON. London. Improvements in electrical apparatus for 
firing ordnance. 

28,851. H. Н. Leica. London. Improvements in electrical make-and- 
breaks. (C. Milde, Sons, and Company, France.) 

28,884. A. B. BLACKBURN and W. L. SPENcE. London. A system of 
electric distribution for combined lighting and traction planta. 

December 17, 1896. 

28,955. A. C. Brown and G. R. NriLsox. London. Improvements in 
means of telegraphing or telephoning without wires. 

28,973. J. A. McMuLLEN. London. Improvements in and relating to 
alternating electric current transformers. 


Improvements in high-tension 


London. Improvements 


Improvements in 


Improvements in or relating to telephonic 
(La Société 


SPECIFICATIONS PUBLISHED. 
Norz.— All specifications can now be obtained at the uniform price of 
8d. each. T 
1896. 
64a. Квк. Electric tramways. 
Rule 19; January 1, 1896.) 
868. RAAB. Electric meters. 
986. GnaHAM. Electro-deposition of metals. 
1,457. Stearn. (Topham.) Incandescence electric lamps. 
10,429. Kenny. Holdera for electric glow lamps. 


14,015. DyMON Dp. (The Chemisch Elektrische Fabrik Prometheus 
Gesellschaft mit beschrankter Haftung.) Electric heating devices. 


(Date claimed under Patents 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Eastern Telegraph Company (Limited). 


The following report and accounts of the Directors of this Company for 
the half-year ended September 30th last will be presented to the forty- 
ninth half-yearly ordinary general meeting to be held at Winchester 
House, London, E. C., on Thursday next, at one o'clock :— 

The revenue for the half-year amounted to £435,464. 15s. 5d., from 
which are deducted £102,576. ls. ld. for the ordinary expenses, and 
£22,121. 9s. 6d. for expenditure relating to repairs and renewals of cables, 
&c., during the half-year. After providing £5,111. 14s. 9d. for deprecia- 
tion of spare cable, £297. 17s, bd. due to revaluation of currency assets, 
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and £5,817. 2a. 9d. for income-tax, there remains a balance of $299,740. 
9s. 11d., to which is added £7,151. 17s, 9d. brought from the preceding 
half-year, making a total available balance of £306,892 7s. 8d. From 
this balance there have been paid 
Interest on Debentures and Debenture stock ...... £29,629 7 9 
Dividend on Preference shares ............ uS dnt 20,296 3 0 
Two interim dividends of 2s. 6d. per share each 
on the Ordinary shares 100,000 0 0 
£149,925 10 9 


After carrying £10,000 to the Reserve Fund for Maintenance Ships, 
£75,000 to the General Reserve Fund, £20,000 to the Fire Insurance 
Fund, and £10,000 to the Land and Buildings Depreciation Fund, there 
remains a balance of £41,966. 16s. lld., which is carried forward to the 
next aceount, The revenue includes £23,186. 4s. 10d. dividends for the 
half-year upon the Company's shares in other Telegraph Companies. 

The cable of the Deutsche See-Telegraphen-Gesellschaft, between Emden 
in Germany and Vigo was opened for traffic on December 25th. The 
Eastern Telegraph Company, in conjunction with the Brazilian Submarine 
Telegraph Company, is largely interested in this Company, and it is hoped 
that this line will be a new feeder to the Eastern Company's system for all 
classes of traffic. | 

At the International Telegraph Conference held in the summer of this 
year at Budapest, certain reductions were agreed to in the tariffs for mes- 
sages passing over this Company's cables. Some of these reductions came 
into operation on lst inst. ; the remainder will be brought into force in 
July next. | 

The Directora have appointed Francis Alexander Johnston, Esq., to a 
seat at the Board. Two Directors, Mr. Francis Alexander Johnston, and 
Mr. Charles W. Stronge, C.B., retire and offer themselves for re-election, 
as alao do the auditors, Messrs. Deloitte, Dever, Griffiths and Co., and 
Messrs. Welton, Jones and Co. 


e % % % ——‚F , , % F W ‚ ⏑ 


NEW COMPANIES, STATUTORY RETURNS, & 
— — 


.“ BLOT” ELECTRIC ACCUMULATOR (LIMITED).—This Company was 
registered on Jan. Stb, with a capital of £160,000, in £1 shares, to acquire 
and take over as a going concern the business of an electrical engineer end 
manufacturer carried on by M. Georges R. Blot at a factory and other 
premises at Boves and Paris, together with certain patents, rights and 
inventions relating to the manufacture of electric accumulators, aud to 
carry on the business of an electric company in all its branches, and also 
the business of electricians, electrical, mechanical and chemical engineers, 
suppliers of electricity, and manufacturers of and dealers in electrical 
apparatus and appliances. The subscribers, with one share each, are: 
Georges R. Blot, civil engineer ; H. T. Cheswright, electrical engineer ; 
J. J. Thomas, B. A. Elkin, R. Dixon, R. E. Dixon, and W. J. Savage. The 
vendor and Mr. Hayes Sheen have the right to nominate one Director each. 


BRITISH ELECTRICAL AND INDUSTRIES COMPANY (LIMITED).— The 
statutory return to Oct. 50th has just been filed. The capital is £100 in 
£1 shares, and seven of these have been taken up, but no calls have been 
made. 


LYNTON AND LYNMOUTH ELECTRIC LIGHT COMPANY (LIMITED). — 
The annual return to Oct. 50th has been filed. The capital is £8,000, divided 
into 1,000 Preference and 7,000 Ordinary shares, of £1 each. All the 
Preference and 3,127 Ordinary have been taken up, and 3,900 have been 
issued as fully paid. The full amount has been called on the remainder. 


STANDARD DYNAMO AND MOTOR MANUFACTURING COMPANY 
(LIMITED).—The statutory return to Nov. 6th has been filed. The 
nominal capital is £2,000, in 340 Ordinary and 60 Deferred shares of £5 
each. 200 of the former and all of the latter have been taken up, and 40 
Ordinary and 60 Deferred have been issued as fully-paid. The full amount 
has been called and paid on the others. 


SUSSMANN’S ELECTRIC MINERS’ LAMP COMPANY (LIMITED).-—The 
statutory return to Sept. 14th has been filed. The capital of £80,000 is 
divided: into 1,500 Deferred, 39,250 Preference, and 39,250 Ordinary 
shares, all of £1 each. All the Deferred. 27,073 Preference, and 28,488 
Ordinary have been taken up, and the Deferred, 17,950 Preference, and 
17,943 Ordinary have been issued as fully paid. The full amount has been 
called on the others, and £17,814 has been received, leaving £1,854 in 
arrears. 


VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES COMPANY 
(LIMITED).—The annual return to Dec. 24th has been filed. The capital is 


£85,000, divided into 70,000 shares of £1 each, and 1,500 shares of £10 
each. All the former and 300 of the latter have been taken up, and 56,506 
£1 shares have been issued as fully paid. The full amount has been called 
and paid on the remainder. 

is set aside to reserve fund, and a balance of £4,843. 10s, 6d. is carried 
forward. 


—— 
291d 
An extraordinary general meeting of this Company was held on Friday 
their undertaking to the British Electric Traction Company (Limited). 
condition of the Dudley and Wolverhampton Company, and stated that 
their Jines by electric traction, the Directors had felt that it would be in 
locomotion, more especially as the term of their lease would shortly ex»ire. 
Traction Company, they had arrived at an arrangement which was espe- 
was approved. 
receipts of this railway for the week ended 10th inst. amounted to £1,265. 
MUNICIPAL ELECTRIC LIGHTING LOAN.—The Monmouth Town Council 
lighting and sewage scheme: £12,000 to £15,000 for 50 years ; £10,000 
value of the borough to General District Rate is £19,024. 
in our last issue that the Oxford Electric Company bad declared. a divi- 
Company for 1896 have not yet been made up. 
(LIMITED).—The warrants for the dividend on the Five per Cent. Cumula- 
WATERLOO AND CITY RAILWAY COMPANY.—The sixth half-yearly 


Glasgow and London and principal branches. 


DIRECT UNITED STATES CABLE COMPANY (LIMITED).—The Directors 
of tbis Company have declared an interim dividend of 2a. 6d. per share 
(free of income tax), being at the rate of 24 per cent. per annum for the 
quarter ended Dec. 31 last, payable on and after the 30th inst. £12,000 


CITY NOTES. 
MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver 
jd. per oz. (Jan. 14th). Consols (22 per cent.) 1113—111j for money, 
1111$—112,'. for account; 24 per cent. 105}—105} (Jan. 14th) Stock 
Exchange Settling Days: Consols, Feb. 5rd; Stocks and Shares Con- 
tinuation Days, Jan. 27th and Feb. 10th; Ticket Days, Jan. 28th and 
Feb. 11th ; Pay Days, Jan. 29th and Feb. 12th ; Mining Share Carry-over 
Days, Jan. 26th and Feb. 9th. 
DETROIT TELEPHONE COMPANY.— Messrs. John Robertson and Co., of 
Edinburgh, are inviting subscriptions for $200,000 (£40,000) First Mortgage 
Six per Cent. Gold Bonds of this Company at 95 per cent., payable 5 per 
cent. on application, and the balanceon allotment. The bonds are redeem- 
able at par in 1922 by means of sinking fund separately invested at the 
price of 95 per cent. The trustees for the Mortgage Bondholders are the 
Central Trust Company of New York. Interest is payable in London. The 
population of Detroit is over 500,000, and the Company have over 5,300 
subscribers. Prospectuses can be had of the Union Bank of Scotland, 
DUDLEY AND WOLVERHAMPTON TRAMWAYS COMPANY (LIMITED). — 
last, for the purpose of obtaining the shareholders’ sanction to the sale of 
The Chairman (Mr. John Fell) referred at length to the present financial 
as local authorities had given facilities to tramway companies to work 
the interests of the shareholders if they took advantage of this means of 
After negotiations, extending over nine months, with the British Electric 
cially favourable to their shareholders. A resolution confirming the sale 
LIVERPOOL OVERHEAD RAILWAY COMPANY (LIMITED).—The traffic 
The amount for the corresponding week last yearwas £1,120. Increase, £145 
invite tenders for the following loans in connection with their joint electric 
to £12,000 for 25 years; and about £1,200 for 15 years. The rateable © 
OXFORD ELECTRIC COMPANY (LIMITED).—The announcement made 
dend of 34per cent. for the past year was an error, as the books of the 
SALT LAKE AND OGDEN GAS AND ELECTRIC LIGHT COMPANY 
tive Preference shares of this Company have, it is stated, been posted. 
meeting of the shareholders of this Company will be held at Waterloo- 
Station, S. E., on Thursday, Feb. 4, at 2 p.m.; and a special general meet- 
ing will be held afterwards, for the purpose of considering the provisions 
of the London and South-Western Railway Bill, in so far as they relate to 
their Company. 
WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— Notice 
is given that £7,500 debentures, Series A,“ and £9,400 debentures, 
Series * D," will be drawn for. payment, at par, at the office of the Com- 
pany, Blomfield House, London-wall, E.C., on the 18th inst. This 
Company's traffic receipts for the week ended Jan. 8, after deducting 
1"7 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,525. 
WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).—An 
extraordinary meeting of the holders of. the Founders’ shares will be held 
at the office of the Corporation, Eccleston-place, Belgravia, S.W., on 
Monday, the 18th inst., at 2:30 p.in., to consider the recommendation of 
the Board of Directors for the redemption of the Founders' shares. 
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Pr SENT AMOUNT | LAST weeps w со BATE did BUSINESS DONE 
OF DIVI- ; ! WEEK'S PRICE ednesday, SENT. DIVIDEND DUE. URING WERK 
AMOUNT | SHARE. ESP. МАМЕ | JANUARY 6. January 13. | YIELDED. | | ENDING JAN. 9. 
| ELECTRIC RAILWAYS anD TRAMWAYS, | | ! | Highest | Lowest 
9,104 £10 | 3/0 Central London Ordinary .................... xd 9? 10} 9 10} 2 18 6 June and December T d 
207,049 ' , IP | Do. («4paid).............. ...... WIES n зә 4 31 4 3 UO j| y » | 31 | se 
„0 | Stock — 192% | bios аш ouin London Railway Соп. Ordy. ...... 51 56 56 5 2 Б U uαν⁰νiànd Jm, . 56 TA 
„8,119 £ | b% i: o. 6% Perpetual Preference m - 15} 16 165 16 8338 Ө 2i 153 Mj 
£198,171 | Stock 4 Du. 4% Perpetual Debenture – 1386 188 187 138 | 218 U May and November ns 
54.600 со | 192 | Waterloo and City Ordinary ... e Xd. 73 8 73 8 | 2 1 6 | Juue and December | 88 70 
87,500 10 23% Liverpool Overhead Railway Ordinary) 14 | 14 | 14a 148 2 3 4 February & August " 
19.60n 10 da Do. 67 Preference m» ae «o = = «o =o «o =o = 17 | VÀ ie 17 2 18 10 * n s 
125,000 | Stuck | 4% | 110} 1 | 1104 114 | à 0 0 | January and Jau). | .. 


396 - THE. ELECTRICIAN, JANUARY 15, 1897. 
ELECTRICAL COMPANIES’ SHARE LIST. | 
‘ BUSINESS DONS 
PREVIOUS Price RATE PER DURING WERE 
AMOUNT| LAST WEEK'S PRIOR | Wednesdav, | CENT. DIVIDEND DUB. MNDING JAN. 9. 
AMOUNT. OF Divi- ERN JANUARY f. | January 13. | YTELDED. ен 
"| RHARE | DEND. | да 0 Highest 
52 Èi 
TELEGRAPHS. | 52 65 | 63 56 : 18 ; Jan., Apr., July, Oct. 973 961 
£213,980 Stock 12/0 AD - America —U!PPFk U «ͤõͤ« one mo o m 98 97 98 99 " " 10} E 
£3 038.920| Stock 24/0 „ Profewred ........ eee 10 103 103 11 8 T. 11 ind July - ke 
£? 0:8 020] Stock 5 Jo. Deferred . occ ei Ш ИШЕ 104 January an = 2 e: 
£149,900 £100 B "African Direct Telegraph (Re ) eI — 8 9 8 9} "e 35 E ick Piin 15 77 141 
625,000 lu ee Amazon Telegraph ..... —MÁ T erus 10 15 14 151 41110 | Mar., „June, 0c ‚рев. " = 
£180,000 10 30 геше 5 . Zud Heri s Us 117 113 117 223 June an —€— 2 ои 
£76,000 100 5% " A 55 Cent. Debs. (2 n e ев, 169 170 180 170 Аргїї and Octo А i = 
1 ),000,000 $100 77 P 84 Cable Capital Stock eee ee 2 2 12 13 12 13 6 < - February and August * T 
10,000 10 8/0 Cuba Submarine ‚J—œ ů—ꝝ ñ ͤ жа + а = э э-# жа та ee ee 18} 19} p 1% 5 E 4l TEN 
6,000 10 т? 0 м ao: : salah (folis ern N 3j 4 10 2 ‘ ^ 1 1 April and October .. * «e 
i а rect Span = re bera E 0 . э 
pv 5 107 Do. 10 per Cent. Ban Preference .. ey inne 10 3 105% 108% 4 8 t January and J B . р 
£30,000 £5) 44% Do. 13 per Cent. Debentures es. oF 9] 91 10 4 2 р Jan., Apr., July, UC Un 17% 
60,710 4n 276 дизе United States Cable, 1877 .....,-..—-.. 17 174 iu 17) s d ғ x m " 
£l s ro eee rere 339-79 "ema 1 ‘ "n 39 - 
eod £10 6% Do. 6 per Cent. Cumulative Preference red ) T 0 127 180 8.2 0 | May and November 5 2: 
gurt Ele] моск 4 * Do. : per Cent. Mort. ремито 8 ( | 104 107 101 107 : 18 р February 3 Кэм этч 17% 174 
£89,930 £100 Б Do. r Cent. Debentures, ccsa un sii» d 17 "1 17 174 1.8 Jan., Apr., H г 7 > 
200,000 10 2/8 3 Ex EO eee W 128 13ʃ 128 18! 3 February 7 1032 1014 
£290,000 Stock 4% Do. 4 per Cent. Debenture b.) Debs. 1900 xd| 100 14 10) 104 4 16 з January and July ae к: 
£168,600 | £100 5 Do. бр. с. (Austin La ч Mor. Deb.,1900xd| 100 101 10) 4 4 c = 1 22 — 
£156,200 100 5% Tastern and S. African 5 p 8 ..| 108 m 108 11 3 e February & ügust, 2 бе 
45300,000 100 4% |: Do. 4% Mortgage Debentures, teen 109% 12% 109% 112% | 31 May and Nove Oct. Il 194 
#20,000| £25 4 |* Do. 4% Mauritius Sub. Debs. ее nam l0 11 4 110 Jan., Apr., July, 170, 1 
180,227 10 16 Globe Telegraph and та 3 vi 14 17 174 8 8 7 M = Hi 
180,042 10 6% Do. 6 per Cent. Pre * 5 „ „ „„ „% "| 94 25 21 25 1 ü ” EI S 1? mber ee wee 
150,000 10 5/0 Great Northern of Copenhagen ‘issue Series ^ B 104 107 101 107 114 7 Marcu & "o Aorta od As > 
&170,000 100 5% Do. 5 per Cent. Debs., 1883 53 56 53 56 4 9 3 | May and d stereo S p 
17, Dat hah р РТО РСТ: iu aa, Был eee à Е 
Sesa |. do | 05. ооо Blatino-Brasilian 6 per әй) 1 хі) 100 199 106 109 | 813 5 January and July - 5 
£100000| 100 | 4% | Расїйс& European Tel. 4% Guar. Debs.(r m We He т 0 E 0.6 | Age кюне i * 
11,889 5 4/0 Reuter's T TA T 55 ...... „ 138 143 138 143 4 8 11 d July А .. еФ 
£3,381 |8100 Cert.| 47/6 Sabmarine Cables Trust 2 5 6 5 6 соо January RA tember — ~ 
15,609 10 6/0 West African rng ee itures (red.) M = RC 103 106 103 106 415 6 | March & Sep Я БУ 
8226,00 100 5% * Do. Брег Cent. Deben — еар 0 1 0 1 E: А M tiir 1 904 
80,000 10 2/0 | West Coast of America entures, 1902]... ees xd 8) 95 81 95 8 8 5 June an ber ә o» 
£160,000) 200 -| 8% д. „По. 8 per Cent. Debentures, 1902. Hn à 1k n 5 May sud Novem 11 liy, 
sites | 51 | 6o d Do Opebcentin PH Rs LL .. 11 18 IQ ог | 560 аас: $ Ч 
84,568 10 60 Do. 358 le d Preference ............ 9) 104 % и 519 1 TTA BET. * 
4,669 10 6/0 Do. 6 per Cent, 2n 1917 xd) 107 110 107 110 4 1010 | January a Б ы: * 
£3000| 100 | 5% eden 6 per Cent. Deben dei a "BE oe вр s} | 41410 | May and Novem бг, ôt 
64,251 15 3/0 Western ane m 8 ed. Ordinary —— = 6 6} 6f 61 5 0 0 » Р? 2 еә 
83,199 " 8/0 Do. Брег M aS T En 2 z] 2 N T "v di ius > — 
83,129 7 IU. ellc axe arabe t. deni Series “A 1910 . 105 109 105 109 512 8 | February & augus + à 
£168,100} 100 6 ed gobo ies “B” 1910........| 105 109 105 100 512 8 9 я 2 
£197,000 ою | 72 | NT stern Ооп 1% ds Gaudi rom 1902| 107 112 100 Шз 657 | May and gore — и. 
estern 05 15 
S MB ue | 25 Do. 6 per Cent. Sterling Bonds (red.) .. 100 105 100 1 5 March 
TELEPHONES, August р: е 
я 3 8 3 5 6 8 g 1 n - 
4 4/0 hone (fully paid) .—......-- — — —.... А: January and July . à * 
e a 11d. ms dated Telephone Const. & Maintenance .. x ? ve ы October ! 
234,850 lu | ^nsolidat p f » 2} 2 9 в 0 0 acis 7i 7k 
28,000 5 4/0 ! Monte Video Telephone 6 per Cent. Preference T 71 T 71 $11 0 | February & Aug 18 x 
434,597 b 20 | National... ........-.. РЧ гу ibi аар 19 7.39 3 15 10 " " x 4 
5,000 10 е/0 Do. 6 рег Cent. Cumulative 180 Pref. 37 1 19 17 19 8 3 2 «4 " 615 75 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully pal id) 6} 7 63 7 811 5 се T 107 105] 
119,284 5 | 39/6 Do. Б? Non-Cumulative 3rd Pret. (fally pai id 105, 10, |8 410 | June'and December | 1 " 
1,100,000 | Stock 994 * Do.  Debenture Stock, 347 (red.) T H T T ^ EE s 5 
r y а И АЕ, з - = кч 
£146,788 Btock 5% |+ "Do. 5 per Cent. Debenture Stock (red.) . Xd 100 105 100 105 4 
ELECTRICITY SUPPLY COMPANIES, £ ni м T $ Me 
5 a Dor MÀ аў с, rst ap eatin ~ 16] t 3 1 6 | February & August 174 ii 
5 T го = ROOD 0 "regu „эое зра лэ 15 16 15 . 
^ full à). 1 January and July.. 
“(0,000 “10 % TEM Ue Cumulative Pret. (fully S di 2 127 im ; a Ts ^ 18 í Tans raf 8 `9} үп 
£450,000 | Stock 57 „% Do. 5% Debenture — {кела Bupsiy бо... E 9) ) 9 Uu 97 216 6 | February & Augus * es 
80,000 5 2,6 | Charing Cross & Strand lect city Supply » 5 ja rer July С is 
19,000 5 . Do. 4 per Cent. Preference . 5 7 E Ne ыы 813 8% 
67,500 £100 БУ Do. 5 per Cent. Debentures, (re hs (——B— on 8 sł 8 9 915 7 March d 588 he Ta — 
25 x pee еа 147 Dake Aa book end. „ 112 115 12 п 318 8 |Junean " 
‚60.000 | Btoc 45 |+ Do. 4 ebenture 9 8 4 à o 
vr pen 410 са County ої London & Brush Prov. Ord. (fully ald) T 144 13} 14 January and July .. ж к 
20,600 10 5/44 Do. 6% Cumulative Preference ... 1 9l 10 T 10} : " " a E 
10,000 10 - Do. issued at 2 prem. (#5 prem. paid) . ТА ЗА ; а 
111.000 5 яр London Electric Supply Ordinary ....... ооо овое е. ks 2 15 sy ci ditas 1375 12 
40900 10 40 M m Hian Rlectric Supply Ordinary ... ... 12 13] 12} 171 6 $ |-Арггац д — > 
9,9 etro wee 7 T » oe - - 
12 500 10 T Do, issued at 2 prem. | (£3 and prem. paid) . i m 122 no 192 3 13 9 | Ine and December = м 
£160,000 | Stock | 44% Do. 44% Оер. Stock First Mortgage ..—. xd| 119 192 m © February . . .- - 
6,452 10 4,0 Notting Hill Electric Ordinary ...........«-s с. Us ly, 17 17, a аа S Ad 
275,00) . Ту | Вапа Eleotrio ..... „iat Mort. Debs. 103 105 103^ 15 4 6 7 | April an ib - 
£154,000 100 43% Royal Elec. Co., of Montreal 437 со, о 1 t is 18 з 9 0 | Jeounry anu duty iò T 
19,90 5 26 St. J oxi ve Pall Mall CEA TE Or DAY assim 94 104 о} 194 8 6 2 T " t - 
3/6 Я r Cen I (, 3 14 í ” — 1 
£50,000 Stock А * Do. 4 — Cent. Debenture Stock (red. xd 111 и о Ы A 13 6 | Fevraary & August 11j 114 
79,900 b 3/10 | Westminster Electric Supply (fully paid) —...... | 
ü ELECTRIC рон бон eine ‚ &0., — А А А А я з, 4 : i 
П 1 h Electrical Engineering .............. — * i — 
90.000 Е 1/2: жо. 6 per Cent. Pref. Non-Cumulative .. x vis T E T pe 4 0 6 | February & EUN ee - 
£125,000 | Stock 447, Do. 44 per Cent. Perpetual Debenture proni 91 98 91 9s 41110 | June and December de one 
£76,770 | Stock | 43% |* ро. 2nd Debenture Stock (red.) X | > ы, Ei - z x 
10,000 £10 23 British Aluminium Ordinary .................... > 2 * С | с 
20,000 10 а Do. 7% Cumulative Preference . ..........| * i } 3 р ЭА a m 
200,000 1 i Castner-Kellner Alkali Co. (12s. 6d. paid) .. pi 3 6 10 of ке = | ES 
sb B. | uu эшл ашу Oo. if por Секе ын у || 93 93 93 93 5 2 0 ; m "И 
£82,850 100 57 Do. 5% First Mortgage Debentures Ма 235 à as 1 21 13 21 613 4 | February & August e | “» 
89,961 5 %% | Edison and ‘Swan United (^ A” Swan) (£3 paid) .. 3 " 3 t ZI ins Dod ea nbat - 
17,139 5 2/6 Do. ё5 Paid! фе» еа або аа аге oe е 0 4. 1 1 June an ece * ere 
£100,000 Stock 447, Do. 44% Mortgage Debenture юк red.) xd и xU x B^ vis ^0. | Bapor сз. 12, = 
110,000 1 1/0 Electric Construction ........ 5 ^ : 23 3 6 13 4 5 * ~ 
12,845 2 7% Do. 7 per Cent. Cumulative Pref. ........ н à £ ‹ ы 
91,195 1 10/0 | Elmore's Patent Copper Depositing ö 1718 T il 418 0 | February & August : A 
19,000 10 6/0 W. T. Henley's Telegraph Works Ordinary ...... 18] 18 18} 194 314 7 < : ч * 
3,000 10 7/0 Do. : er Cent. Preference ...... екетн E. n 100 114 4 0 4 д ^ ive is 
£50.000 | Btock | 44% |* По. 44% Mortgage Debentare Stock (re La 200 21 200 21 4 5 9 | January snd July 21} 
PAS £10 on Indis Rubber n d. 2 105 108 105 108 4 13 6 | Maren & September e is 
300,000 100 4% Do. ; First Mortgage Debentures (re рч ie A qu C 
20,000 5 . Жана Edison-Swan '' A" (£1 108. paid) .... nu oe ia 4 38 4 8 6 March and July. 41} 40 
87,350 12 12/0 „Telegraph Construction and Maintenance..... v 02 105 102 105 415 8 [ Jannary and July . * oe 
£160,000 100 67 Do. Б ner Cent. Bonds (red.) 1899 ...... xi| 1 7 Sh 73 xh | Apr.l and October. —— z 
22,500 £5 2/8 Willans and Robinson Ordinary .............—. 4 7 63 7 45 9 Sa K 
22,510 | &5 30 Do. 6% Cumulative Preference _...... 6} 6 | et T | 5 Мау and November 3c xí 
£100,,00 | Stock 19/L |* Do. 44% First Mort. Deb. Stock (£69 paid). 64 6 | 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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TELEPHONE No. 16,077. TELEGRAMS! I INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860) 
Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 


— 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, ЕС. 


SALES BY AUSTIDN. $e. 
MPORTANT SALE AT GATESHRAD, JANUARY 28, 27, and 28, 1897. 
TO LOCOMOTIVE, MARINE, GAS, ÁND GENERAL ENGINEERS, BOILER 
‘MAKERS, IRON MASTERS, COLLIERY PROPRIETORS, CONTRACTORS 
AND OTHERS. i '3 3 


BLACK, HAWT 
qt. ‹ " "pat (GA 


ORN & CO., Limited (in voluntary liquidation). 


TK SHEAD-ON-TYNE. 
The Motive Power, Flant, Machinery and Loose Tools, compris 15 THE 
MARINE DEPARTMENT, the property of the successors of Messrs. Black, Haw- 


thorn & Co., who are declining Marine Work, and the Locomotives, Marine Engines, 
Boilers, Stock and Stores, the property of the Liquidator to the late firm, which 
W HEATLEY KIRK, PRICE & GOULTY 
are instructed to 
SELL BY PUBLIC AUCTION, 
upon the Works Premises on A 
TUESDAY, WEDNESDAY, and THURSDAY, JAN. 26th, 27th 
and 28th, 1897. 
Commencing each day at 10 o'clock for 10:30 o'clock prompt the whole of the sur- 
lus Plant, Machinery, and Effects, inelading Vertical Steam Engine,:12in..cylinder 
by 12in. stroke; ditto 9in. cylinder; horizontal ditto, 1sin. cylinder by 24in. stroke; 
Loco Boiler, 14ft. by 3ft. біп. diameter 'Cortíish Boiler, 22ft. by 7ft. diameter. The 
Machine Tools, which are all by eminent makers, include : twelve Hand Lathes, 
4ft. Sin. centres, on 4ft. to 15ft. beds ; nine Slide and Surfacing Lathes, 6in. to 16in. 
centres, on 6ft. to 24ft. beds twelve Slide and Screw-cutting Lathes, 7in; to 14in, 
centres, оп 7ft. to 12ft. beds; four6in. to Sin. Capstan Lathes, 18th. centre; Facing 
Lathe ; four Brake Lathes, 16in. to 34in. centres, with slide beds, 14ft. to 22ft. long; 
Double Wheel and Axle Lathe, Pit Lathe toswing 17ft. diameter ; Planing Machine 
(four tool boxes), to plane 16ft. by 11ft. by 9ft. ; ditto 14ft. by 5ft. біп. by 4ft. 6ia. ; 
ditto 12ft. by 4ft. by 3ft. 6in. ; ditto 6ft. Gin by 8ft. by 2ft. ; six Vertical and one 
Slot Drilling Machines ; seven Radial Arm Drilling Machines, 5ft. 6in. to 11ft. arms ; 
four Spindle Drilling Machines, Boiler Plate and Shell Drilling Machines; two 
Cylinder Boring Machines; three Shaping Machines, 1?In., 21lin., and 24in. strokes ; 
six Slotting Machines, 3in. to 18in. strokes; two Punch and Shearing Machines ; 
two Milling Machines, six Screwing Machines, lin. to 4in.; one 5cwt., two 7cwt. 
Steam Hammers; two Portable Hydraulic Rivetters, one fixed ditto, Pumps and 
Accumulators ; set of 7ft. Vertical Plate Rolls; one set 11ft. 6in. Horizontal ditto ; 
Plate Edge Planing Machine, Circular and Band Sawing Machines, Panel Planing 
Machine ; two 25 ton Overhead Power Travellers; one 5 ton, one 7 ton, one 15 ton 
Hand Power ditto ; engineer's loose tools, &c., new stores of brass and copper tubes, 
40 tons bolts, nuts, steel and iron plates, 65 tonsiron bars, phosphor bronze, gun 
metal and white metal ingots, injectors, loco and boiler fittings, steel tyres, cast 
and mushet steel, &c., &c. 

The whole may be viewed .on- Monday,-25th January, 1897, and Mornings of Sale. 
Admission by CATALOGUE ONLY, PRICE 6d, EACH, which may be obtained on 
application to T. HARRISON, Esq., of Messrs. Monkhouse, Goddard and Co., St. 

icholas-chambers, Newcastle-on-Tyne, or from the AUCTIONEERS, 49, Queen 
Victoria-street, London, E.C., and Albert-chambers, Albert-square, Manchester. 


he BLACK, HAWTHORN & «0. 


HEATLEY KIRK, PRICE & GOULTY 

desire to draw attention to the NEW and SECOND-HAND HIGH-CLASS 
SADDLE TANK LOCOMOTIVES in the above Sale, comprising 

Six four-wheel coupled Saddle Tank Locos., 10in. by 16in. stroke, to 12in. by 20in. 


stroke ; 

„Роа six-wheel coupled Saddle Tauk Looos., 8in. by 16in. stroke, to 14in. by 20in. 
токе, 
Two Tramway Locos. and 12 Н.Р. Traction Engine:; 

which can be tested under steam on view day and mornings of Sale. 


Re BLACK, HAWTHORN & CO. 


HEATLEY KIRK, PRICE & GOULTY 


К desire to draw the special attention of Marine Engineers to the TWO NEW 
MARINE BOILERS in this Sale, each 15ft. 6in. diameter by 10ft. 9in. ; four flues, 
each 8ft. din. diameter; llin. shell plates, double rivetted vertical seams, 230 Зір. 

NEW HIGH-PRESSURE 


diameter tubes, by Black, Hav orn, ера Co. ; also 

TRIPLE-EXPANSION SURFACE ‘CONDENSING VERTICAL MARINE ENGINE, 
22in., 36in., and 60in. inverted cylinders, by 42in. stroke, built crank, 11in. diameter 
43 pamp, cirquating pump, worm gear, &c., not quite complete, by Black, 


Re BLACK, HAWTHORN & CO. 
WHEATLEY KIRK, PRICE & GOULTY 


draw attention to the NEW GAS ENGINES in the above Sale, comprising, 
two 1H.P. Beck Gas Engines, two 2 H.P.,six 4 H.P., three 6 H.P. do. do.; duplicate 
parts of castings for same. 


CATALOGUES, PRICE 6d. EACH, may be obtained on application to the AUC- 
TIONERRS, 49, Queen Victoria-street, London, E.C. and square, Manchester, 


г. 


| CCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, Е.С. (Telephone No. 65,266.) 


Е STANLEY 5 — 


DRAWING and SURVEYING INSTRUMENTS 
Ot Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — a 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." pos Telephone, 65188 


| TENDERS INVITED. — 
URBAN DISTRICT COUNCIL 


ELECTRIC LIGHTING. 
TO ELECTRICAL ENGINEERS AND OTHERS. 

The WALLASEY URBAN DISTRICT COUNCIL are prepared to receive 
TENDERS for the SUPPLY and ERECTION of a 200-KILOWATT ALTERNATOR 
with ENGINE cómbíned, and for the reqnisite Switchboard Extensions. pP 

Copies of the Specification’ may be obtained on application to the engineer, 
Mr. J. H. Crowther, at his office at the Gréat Float, near Birkenhead, on payment 
of the sum of £2 08. , which will be returned on receipt of a bona-fide tender. 

Senléd tenders? on the form provided for the purpose, addressed to the Chairman 
of the Gas and Water Committee, and endorsed Tender for Steam Alternator, 
&c.," to be delivered at my office, as below, not later than four o'clock in the after- 
noon of THURSDAY, the 18th day of February, 1897. 

The contractor will be required to enter into a bond with approved sureties for 
the due performance of the contract. 

The Council do not bind themselves to accept the lowest or any tender. 

By order. 
| W. DANGER, Clerk to the Council. 
Public Offices, Egremont, Cheshire, 8th January, 1897. 


B? ROUGH OF DERBY, 


7 Pe EXE Р 
Р TO ELECTRICAL CONTRACTORS. 


WALLASEY 


WIRING AND FITTINGS, &c. : 

The CORPORATION are prepared to receive TENDERS for the WIRING 
FITTINGS, &c. for ELECTRIC LIGHT during the butlding of the Derby Municipal 
Technical College, Green Hill, Derby. > 

Specification and Form of Tender, containing Plans, Schedule of Rooms, &c., may 
be had on deposit of £1 1s. (which will be returned on recéipt ‘of a bona fide 
Tender) from Mr. J. E. Stewart, Engineer, Electric Lighting Station, Derby, on and 
after Monday, the 25th January, 1897. - 

Tenders, endorsed ** Wiring, &c., of College." to be sent to the undersigned not 
later than 12 Noon on SATURDAY, February 6th, 1897. 

The lowest or any Tender will not necessarily be accepted. 

H. F. GADSBY, Town Clerk. 

Town Hall, Derby, Jan. 21st, 1897. 


SITUATIONS VACANT AND WANTED, &c. 
SITUATION WANTED 
By a FOREMAN, 


Who, for the last 15 years, managed the manufacture of Galvanic and 
Electric Lighting Coils. 


ADDRESS : 


“Н. N., 5745," care of Rudolf Mosse, Hamburg. 


- 


A GENTS wanted in all the large towns of the United 
Kingdom for first-class Glow Lamps. Only firms of good standing and with 
connection need apply.—'' W.B.,” Electrician Office, Salisbury-court, Fleet-street, 


* 


London, E.C. 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London. - For terms, &c., 
address V. P. P., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED, JUNIOR DRAUGHTSMAN, Mechanic, 
. with Electrica knowledge preferred. Three months di uoi in first 


Instango. Ар ly by letter, stating experience and salary, to Ll. ATKINSON, 

Weste ff. : : "n 

WANTED, First Class DRAUGHTSMAN, preferably 
accustomed to Cable or Salary £ er annum 


( Spinning Machinery. lary 
after three’ months, starting at E50. Apply by letter, MANAGER, Fowler-Warlng 
Cables Co., Ltd., North Woolwich, E. И ee ee i х 


ENGINEER (age 25), married, seeks ENGAGEMENT to 


take charge of Electric Light Plant on country estate. Gas or oil engines, 
accumulators, pumps, &c.; seven years’ experience. Wife could take duties of dairy- 
maid if required.—Address ‘‘ ELECTRIO,” 80, Western-road, Wood-green, Londons N. 


EEECTRICIAN (24) requires charge of electric light plant, 


high or low tension, accumulators, steam or engines, own wiring and 
repairs; present engagement 250 H. P.—'* ELECTRIOIAN" 48, Priery-road, Kew. 


OREIGN RAILWAYS.—Shop .Foreman.—A  Practioal 
Fitter and Turner (age 85) wants SITUATION as above; 12 years’ previous 


experience in Brazil; speaks Portuguese fluently. — Address." W. Y. W., care of 


WALTER GAUNT, 7, Carr-grove, Leeds. 


OUNG ELECTRICAL ENGINEER wants place as 


IMPROVER in practical department of electric works; would pay 
premian N Address N.,“ c/o Wm. Dawson and Sons, 23, Craven- street, 
rand, W. C. 


YOUNG ELECTRICIAN seeks ENGAGEMENT at home 
or abroad ; seven years' experience, large portion with polyphase system.— 
1257, Electrician office, Salisbury-court, Fleet-street, Е.С. 


F LECTRICAL ENGINEER.—Ex-superintendent two im- 
portant railways, 20 years general experience, will be glad to hear of opening 
England or Colonies шрын Slimate. Арр!у “* A,” Electrician Office, Salisbury. 
court, Fleet-street, B.C. ш 
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HE EASTERN EXTENSION, AUSTRALASIA AND 
OHINA TELEGRAPH COMPANY (Limited). 


NOTICE 18 INDY Given that the FOUR PER CENT. MORTGA EBENTURE 
поште 22 ISTER will be CLOSED from the 27th to the 30th insfant, both days 
clusive. 


S By order, 


F. E. HESSE, Manager and Secretary. 
Winchester = House; Old Broad-street, 
| London, E. C., 20th January, 1897. 


CONSTRUCTION and WORKING, 


pus DESIGN, 
UP-TO-DATE. 

A COURSE of SIX LECTURES, prepared with a spécial view to the practical 
every-day гаа of. those engaged in Drawing Office, Workshop, and 
Electrical sayy iani will be given by Mr. F. A. NIXON (of the Westminster 
Electric S ply Со ration, formerly with the Brnsh Electrical Engineering Co.), 
at the ET MINSTER PALACE HOTEL, at fortnightly intervals, commencin 
8 p.m., Tuesday, February 2nd. Fee, 12s. Syllabus and full particulars of W ALTER 
DUNN, Secretary, Institution of Junior Engineers, 47, Ventiman-road, broad, London Bim. 8. W. 


THE DAVY FARADAY RESEARCH LABORATORY 
THE ROYAL INSTITUTION. 


— m — —— — 


Directors.. 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., LL.D., F.R.8. 
Professor DEWAR, M.A., LL.D., F. ЕВ. 


Superintendent of the Laboratory: 
,Dr. ALEXANDER SCOTT, M. A., D. Sc. 


This Laboratory, which has been founded by Dr. Lud 
Memorial of Davy and Faraday, “ for the purpose of promo 
Pure and Physical Chemistry," I8 NOW OPEN. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of Д 
to Gas, Electricity and Water, as far as available, and, at the discretion of 
Directors, to the use of the Apparatas belonging to the Laboratory, together with 
such Materials and Chemicals as may be authorised. 

All persons desiring to be admitted as workers must send evidence of scientific 
training, q cation, and previous experience in original research, along with a 
statement of the nature of the investigation they ‚ро e to undertake. Further 
information, er with forms of application, can had from the Assistant 
Seoretary. Royal Institution. ; 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


ad, Penywern Road, ALS COURT, B.r. 


Mond, F. R. S., аз a 
original 1 research in 


Principal: G. W. de TUNZELMANN, B. Sc., M.I.E.E. 
Senior Instructor: O. CAPITO, M.I.E.E., M.I.M.E. 


~ 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE, 
ENGINEERING WORKSHOP with MAOHINE TOOLS, 
PATTERN SHOP, &o. 


WANTED, and F FOR SALE. 


WANTED, LAMP TOPS, with Platinum, Зогар Platinum, 
&.—EDEY and Co., 256, Ferndale- road, Brixton, 8 


ANTED, for immediate delivery, an ENGINE and 
 DYNAMO SET, preferably direct-coupled, to give 150 amperes at 110 volta, 
with 50 lb. steam pressure. .—Name of makers, age, and all particulars, to 2386, 
Electrician Office, Salisbury-court, Fleet-street, Е.С. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
Dau by Derby and Co., 44, Clerken woll- Tad, London, E. C. N. B. — 


€Ó— 


IU MEE D ЫГ 
£c cese а ; 


Wood 


ps oe у 


Manufacturer of 
ELEOTRIOAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUES YRER. 


44, 


WHITTAKER’S BOOKS, 
TRANSFORMERS ros smoare AND 


MULTIPHASE CURRENTS: a Treatise on their Theory, Con- 
struction and Use. By GissERT КАРР, M.Inst.C.E., M. Inst. E. E., 
Author of “ Electric Transmission of Energy." Translated from the 
German by the Author. With 133 Illustrations. 254 pp. with’ 
Index. Crown 8vo, 6s. v 


THE DYNAMO : tz Theory, Design and 


Manufacture. With 190 Illustrations, mostly from original drawings. 
By C. C. HAwkiN8, M. A., A. I. E. E., and F. WALLIS, A. I. E. E. Second 
Edition. Revised. 580 pages. 10s. 6d. 


“A work of no mean abili One valuable feature . the book is the 
excellence and number of the illustrations." — Flectrioal al Engineer 


'" We welcome this book as a thoroughly trustworthy and useful work."— 


ELECTRIC LIGHTING anp power 


DISTRIBUTION. An Elementary Manual of. For Students pre- 
paring for the Preliminary and Ordinary Grade Examination of the 
City and Guilds of London Institute and General Readers. By 
W. P. MaYcook, M.I.E.E. Third Edition. Revised and re-written 
in two volumes. Vol. L, with 231 Illustrations, Crown 8vo, 6e. 


'! The work will no doubt become a standard text-book for schools and classes on 
this subject ; as such it has few equals,"— Electrical Review. 


'One of the best educational electrical neering manuals now before the 
public. — Electricity. ongi 


AUTO-CARS. By D. Faran, Mechanical Engineer. 


Sole Authorised Translation from the French. By LUCIEN SERBIALLIER, 
With 112 Illustrations. Crown 8vo, 5s. 


METRIC WEIGHTS AND MEASURES: compared 


with the Imperial System. By W. Н. Waastarr, Gresham Professor 
of Geometry. ls. 6d. 


London: WHITTAKER & 00., Paternoster Square, E. G. 


Our Holden-d'Arsonval Galvanometer 


IS USED BY 


PROF. BOSE 


IN CONNECTION WITH HIS 


ELECTRIC EYE. 


SOLE MAKER: 


i J PITKIN 56, RED LION STREET, 
a [| CLERKENWELL, Е.С. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLACKMAN JZxrzrixo 


COMPANY LTD. 
63, Fore Street, LONDON, Б.О. & Branches. 
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20 Months’ Record. 


MANY: THOUSANDS OF 


I. E. C. DRY CELLS 


HAWE BEEN SOLD, 
And NOT a SINGLE ONE has been found faulty. 
Special Prices for Quantities. 


THE INTERNATIONAL ELECTRIC COMPANY, "" SRD, кс" 
«ТӘТЕ 'EXAECTRICIAN" 


ELECTRICAL ===. DIRECTORY 


The Big Blue Book (“Royal Svo. ) 


VER COMPLETE SPECIALLY-WRITTEN INFORMATION REGARDING ELECTRICAL MATTERS, STATISTICS, 
TABLES IN EVERY DAY USE, FINANCIAL INFORMATION, &c., &с., &с. 


0000000 


SPECT AT. NOTICE. 
The 1897 EDITION of this Valuable Work will be 


"ws READY SHORTLY. ^ 


This Edition will contain many New Features of interest. 
SUBSCRIPTION ORDERS (5s., post free 58. Ө@й., Payable in advance) CAN NOW BE RECEIVED. 


This Beek has a bona fide Werld- wide Clroulation. Written Guarantee te this 
offoot will be furnished by the Publisher If required. 


NEW NAMES = CORRECTIONS ° "59° BE SENT IN 


BY MONDAY NEXT. 


SUBSCRIPTION and ADVERTISEMENT ORDERS are now DUE. 


Latest Date for Advertisemont Orders, January 25th. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
"THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London, E. C. 
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= =LAMINA ACCUMULATOR 


he Only Suitable Cell for Auto Cars. 


PLANTE PRINCIPLE, | 
YET LIGHTER || | 
THAN ANY PASTE == a * 

CELL 118 P. 


| 
` 
IN EXISTENCE. EE 


LIGHTING 


CARRIAGE 
TYPE. 


| 
г 
i е 
^ * 
L , — ' im | 
' » б 


Write for NEW LIST 
and Full Particulars £ 
to the E 


ҮТ. UM. ГТ MULATOR (хх) SYNDICATE, ‘Lid, 


Broad Street Avenue, London, E.C. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 17 


Mamufaoturers of 


Cailendar and Griffiths" Pyrometers, Thermometers and Patent 
Self-Testing Resistance Bridges. 


The Self-Testing Bridge supplies a means of measuring a resistance with extreme accuracy, and when used with the 
Electrical Pyrometers and Thermometers probably gives by far the most acousgte agtermination of any temperature. 


mows PU Rees: INSTRUMENT COMPANY, Limited, GAMBRINGE. 


JUST PUBLISHED. 


With 146 Illustrations, demy Svo, cloth, price 10s. Od. 


THE APPLICATION OF ELECTRICITY 
TO RAILWAY WORKING. 


By W. E. LANGDON, 


Member of the Institution of Electrical Engineers; 
Superintendent and Engineer of the Electrical Department of the Midland Railway, England. 


London: E. & F. IN. SPON, Limited. 125. Strand. 


— ———— 


S vo. Very fully Illustrated with Original Drawings, price 128. Gd., post free, abroad 13s. Gd. 


SUBMARINE б GABLE LAYING AND REPAIRING. 


H. D. D. WILKINSON, MI. I. E. E. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON E. C. 
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Use “Blackley E | 


~ Sole Manufacturers, 05 


CONNOLLY BROTH ERS, 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


Dirty the Fingers. 
Telephone No. 2361. Telegraphic Address : ‘‘Connollys Blackley.” 


ORDERS EXECUTED FROM STOCK. \ No Solution 
LONDON AGENCY: C. F. QUICKE, та, Finsbury Pawement, E. c. Required. 


on THe it RFFICTENT ” 
— 


of Insulated 
Wire Joints. 


Does not Stick to or 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., „25:0, MANCHESTER. 


on page vii 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR BLECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes up to 1 ,500 h. p. The “ECONOMICO” Boller is one of the best 
— Steam generators before the public not only 
for Efficiency but for Economy and рага. 


| Seon un, E | Pu р +f | Smvortant „T 


Portable and Semi-Portable Engines. 
Semi-Pixed Engines and Boilers. 

Horizontal Engines. 

‘Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines, 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Bollers. 
Compound Semi-Fixed Engines and Boilers. 
ompound Horizontal Fixed Engines. 


bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIO LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
lim SUCCESS. 
Cornish, Lancashire, “ Essex,” Vertical, Looo- 
motive, “ Boonomic,”’ Safety, Water-Tube, 
Marine, and other Boilers. 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL STRE о: DRILLED. 


elegraph Address: PAXMAN,COLCHESTER." Paxman's Patent “Economico” Steam Boller. BOILERS MADE UP TO 200lb. WORKINC PRESSURE. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


отти Office: 78, QUEEN VIOTOHIA STREET, E.C. 
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NOTES. 


‘Tue significant results obtained by Lord Kervin in con- 
“nection with his experiments on the effect of Róntgen rays 
upon the conductivity of paraffin would seem to justify the 
definite placing of the paraffin-conductor theory amongst Prof. 
Smvanus Tyompson’s grand army of X-ray myths. Lord 
Kervin does not refer to a very crucial experiment of 
Mr. №Мкогл TESLA upon this very same point, in which 
Mr. Testa was quite unable to satisfy himself as to the exist- 
ence of the alleged phenomenon. The correct explanation 
would certainly appear to be that the apparent conductivity of 
paraffin is due іо the augmentation of the electrostatic 
capacity (quasi condenser) of the brass ball by the outside 
surface of its coat of paraffin being put into conductive com- 
munication with the surrounding lead sheath and the con- 


nected metals.“ 


Iy another column we publish а short article by Mr. A. G. 
Hawsann өц the relation between speed and efficiency of a 
dynamo. The writer shows analytically, and by a graphical 
construction for those who find it simpler to remember the 
properties of & parabola than to differentiate an equation, 
that en certain assumptions the highest efficiency is given at 


a speed such that the eddy current losses and the C?R losses | 


in the armature conductor are equal. The article is inte- 
resting as a reminder that we are mistaken when, as is 
sometimes done, we assume that the design of dynamos 
has reached such a point that all such questions are settled. 
Mr. Hansarp’s problem, however, reminds us of those problems 
of maximum outputs of cells or motors or dynamos which lead 
to the impracticable result that the output is a maximum 
when the efficiency is 50 per'cent. In the present case the 
fallacy lies in assuming that, having a given dynamo, we run 
it at the speed of maximum efficiency. The problem to be 
solved is, given the output of a dynamo and the speed, how 
shall we make a dynamo of the highest efficiency? and it 
cannot be contended that the reply is: Make the eddy 
current loss equal to the C?R loss’’; and in the inverse order 
to make the C?R loss equal to the eddy current loss” would 
lead either to such small output of the dynamo, or to such а 
large amount of copper as to be commercially impossible. 
The real fact is, that the eddy current loss is so small at the 
usual speeds that before the speed is reached at which the 
above rule would hold good, other questions arise which 
modify the result. It is the relative scale of ‘‘ eddies '' and 
“ hysteresis and friction" which tends to mislead in Mr. Hax- 


SARD'S illustration. 
— ie— 


Tue Professors and others connected with the Central 
Institution, to give it its old name, have every reason to be 
satisfied with the Report of the Special Committee appointed 
in June last by the Governors of the City and Guilds of 
London Institute to inquire into the conduct and success of the 
College in Exhibition-road on the lines laid down by a certain 
resolution of the Court of the Mercers’ Company. It was the 
opinion of the Mercers that a full inquiry should be made into 
the expenditure of the Central Institution, “especially as 
ompared with results.” Well, this full inquiry has been 
made, and made, moreover, by men such as Lord KELVN, 
Sir FREDERICK ABEL, Sir Owen Roserts, Mr. GEORGE МАТТНЕҮ, 
Mr. Vernon Harcourt, Mr. J. Worre Barry, Sir DovorLas 
Gatton, and Dr. WILLIAM ANDERSON, with the result that the 
Committee report * that the work of the College has been 
eminently successful and that the results achieved are fully 
commensurate with the expenditure involved.” 

ThE proximate cause of the resolution of the Mercers' Com- 
pany, and, therefore, of the institution of an exhaustive inquiry, 
wag an anonymous pamphlet entitled, Is the Central College 
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a Failure?" This pamphlet, the allegations of which are 
rebutted seriatim at the end of the Report, would appear to 
have been written with all the verve, impressive assumption of 
superior knowledge, and venomous misrepresentation which 
characterised a recent production of a weekly review in regard 
to the Davy-Faraday Research Laboratory. The pamphlet 
has, however, proved a weapon of the boomerang order to 


its anonymous compiler. 
—9—— 


APART from the question of cost, which is triumphantly dis- 
posed of in this instance, the criteria by which any institution 
should be judged are the degree to which it fulfils its avowed 
object, and the utility, in the broadest sense of the word, of 
these avowed objects. As to the utility of the objects of the 
Central Institution we will not now deal; the question is & 
large one, and a debatable one, and is not, moreover, germane 
to the issue raised by the Mercers’ Company. According to 
the original scheme of the College it was intended to turn out 
technical teachers and scientifically trained engineers and 
chemists, and to assist practical men in obtaining, through 
the medium of special courses, a fuller acquaintance “ with 
the scientific principles underlying their work." So far as 
the first of these objects is concerned, there has always been, 
So far as our knowledge goes, and so far as relates to the 
students more especially connected with electricity, a general 
consensus of opinion that the institution in Exhibition-road 
is an unqualified success. There is almost equal unanimity 
of opinion as to the value of the special courses. It is with 
regard to the second item of the programme that a bewilder- 
ing variety of opinion has existed, does exist, and probably 
will continue to exist for many a long year to come. For our 
own part, we should not have been surprised had the Report 
stated that the courses.at the Central Institution were better 
calculated to evolve technical teachers than to equip men for 
the struggle of life in its manufacturing or engineering aspect. 
But the number of “diploma ” students who have betakeu 
themselves to industrial work appear to negative the correct- 
ness of the evidence upon which we based this surmise; 
although, had it been possible, one would have liked to have 
seen some statement as to the relative degree of success of 
E third-year ” students as teachers and as practical engineers. 
At the same time, it must be borne in mind in this relation 
that the mental bias given by courses is not to be compared 
with the influence upon youthful minds of the personality, 
rugged or urbane, aggressive or unassuming, of the Professor 
who directs these aforesaid courses ; and when we consider how 
much more the result of a strong personality affects the 
externals of those brought under its influence, the paramount 
importance of the Professor, as compared with the course, 
becomes self-evident. 


SoME tests of an experimental steam engine recently made 
by Prof. R. L. Weicuton at the Durham College of Science, 
and which have been embodied in a Paper read before the 
North-East Coast Institution of Engineers and Shipbuilders, 
will be weleomed as affording additional proof of the cor- 
rectness of the views as to the laws of steam economy 
of throttle and cut-off governing that have been gene. 
rally received since Capt. Sankey read his Paper on “ Govern- 


ing of Steam Engines by Throttling and by Variable 
Expansion." It had long been known that the Willans. 
straight-line law does not represent the economy of cut-off- 
governed engines; but it was not until the reading of Capt. 
Sankey’s valuable Paper that it was shown what is the 
general form of the curve of economy for these. Capt. Sankey 
clearly showed that with throttle-governing, the water per 
I.H.P. decreases continually as the load increases; but with. 
expansion-governing the water per I.H.P. decreases at first 
with increase of load, until the best economy per I.H.P. is. 
reached, after which it increases, à fact which puts the latter 
mode of governing entirely outside the province of the straight- 
line law. 


Вот Capt. SaxkEx's results, convincing as they may be, 
were in the nature of deductions from the group of straight 
lines which represent the behaviour of a throttled engine 
with valves set for various points of cut-off; and they 
unavoidably lacked the practical force which would arise from 
direct experiments on & cut-off governed engine. As we have 
already stated, engineers who were familiar with the question 
were already in possession of evidence that the law of economy 
departs from the famous Willans law; but it was not known 
what are the exact characteristics of the cut-off law. Even 


at the present time it is difficult to interpret the cut-off 


curve so lucidly as the Willans straight line has been inter 


preted; but, at any rate, for a limited number of types of 


cut-off governed engines, the shape of the curve has beeh 
established by direct experiment. It has in every case 
corroborated Capt. SaxkEv's conclusions. 


— e 


Pror. Weicuton’s curve for cut-off governing, shows, by 
comparison with the straight-line economy curve for the 
same engine working by throttle, one curious feature which 
we have not hitherto observed in cut-off economy curves, viz., 
a re- crossing of the straight line at a point below full load. 
As a rule, the two lines meet at full load; and while the 
cut-off curve has the lower set of values above the crossing 
point, which is usually at about 20 to 80 per cent. of full 
load, below this point it has the higher values, unless, 


indeed, the cut-off valves throttle the steam at very low loads, 


as in Ње “ Universal" engine. Prof. Wercmrow is at sómie- 
loss to interpret the re-crossing of the two lines, at 85 pêr- 
cent. of full load, in the case of his engine. We venture to 
suggest that it may have arisen from the engine valves having 
worked under different conditions of steam distribution, in. 
the two full loads. 


cases, the two curves would not be strictly comparable for the. 


same nominal full load. Apparently, the change of valves. 
from throttle to cut-off governing, in the experimental engine, 
has produced a change in the conditions of working that should! 
not have occurred, and one which renders the two curves as. 


they stand not strictly comparable. If this view is correct, 
the cut-off curve should be shifted parallel to itself until the. 
lines cross at full load, which, curiously enough, would put. 
the lower crossing point into about its right position. 


If the valves were not set to give the. 
same cut-off, with the same initial pressure, at the two full: 
loads, or if the quality of the steam differed in the two. 


THE ELECTRICIAN, 


$99 


5 ано 


JANUARY 22. 1897. 


Tue chief practical interest in these curves lies in the fact 
that, in their most general form, they show that for large 
percentages of full load it is more economical of steam per 
I.H.P. to govern by cut-off than by the throttle valve; 
whereas, for small percentages of full load it is more econ- 
omical to throttle the steam than to hasten the cut-off. So far 
the last matter is concer ned, it has before now been pointed 
out that slide valvés and Corliss valves working without trip 
motion do throttle the steam at low loads; so that their 
effect in these circumstances is as beneficial as if the steam 
were actually wiredrawn through a governed throttle valve. 
Indéed, the economy curve in many such engines closely 
approximates, at low loads, to a straight line having the 
characteristics of the Willans law. On the other hand, these 
are loads, and this is a part of the economy curve, that it is 
the business of a supply station engineer studiously to avoid. 


Tue announcement by the Directors of the St. James’ and 
Pall Mall Electric Light Company of a 10} per cent. dividend 
for the year 1896 will be a welcome New Year's gift to the 
shareholders. Since, it commenced operations eight years ago 
the St. James’ Company has paid dividends ranging from 
44 per cent. to 84 per cent.; and to-day its dividend almost 
attains the bloated dimensions of a big gas company’s return. 
It is, of course, obvious that this Company has the cream of 
the electric lighting of London; but mismanagement may 
convert even cream into something unpalatable, and we 
venture to say that had the Company started in 1888 with all 
the experiential knowledge in the matter of machinery, 
thains, and sites that it had acquired by 1896, and had it 
been able to avoid all waste of capital in other directions, 
something better even than a 10} per cent. dividend would 
have been possible. 


— реааенаь 


More satisfactory, from the point of view of the electric 
lighting industry at large than the payment of a big dividend, 
is the assurance that it has been well and truly earned. In 
this matter, as in the magnitude of the return to its share- 
holders, the St. James’ Company sets an excellent example. 
The provision it makes for depreciation is invariably sub- 
stantial; and until stopped by some of the holders of the 
Founders’ shares, it was also providing against the day of 
municipal purchase by the formation of a Capital Redemption 
Fund. It is to be earnestly hoped that the St. James’ Com- 
pany may be enabled ere long, by the purchase of all the 
Founders’ shares, to continue the building up of this most 
necessary fund. Nothing does so much to discourage invest- 
ments in home enterprises as the confiscation of investors’ 
property by due process of law; and it is in this light only 
that holders of £5 shares (for which £12 or £18 has been paid) 
can be made to view a payment to them by a municipality of 
something less than 100 shillings per share. It must be 
remembered that it is investment in home enterprises that 
benefits the greatest number of stay-at-homes. 


— . — 8 — — 


The New Heilmann Electric Locomotive.—The new Heilmann 
electric locomotive was tried at the Cail Works on Monday 
morning. 


Post-Office Appointment.—We are glad'fto be able to 
announce that Mr. J. C. Lamb, C.B, C.M.G., has been 
appointed Second Secretary of the Post Office; and Mr. John 
Ardron has been appointed an Assistant Secretary. 


Oable Interruptions.— Date of Interruption. 
Puerto Plata—Martinique ....................... Dec. 19, 1895. 
Maranham Cearerree soo Dec. 2, 1896 
Obidos— Parintins. ................. 6. Dees 4, 1896. 
Hong Kong Maca rrrrrr̃r '; Jan. 15, 1897. 


Brussele- Berlin Telephone. — The German Government has. 
approved of the construction of a telephone between Berlin 
and Brussels; but the work will not be begun until the credit 
is voted by the Reichstag. As noted in our issue of Decem- 
ber 18th, a line from Berlin to Amsterdam and Rotterdam, via 
Hamburg, was opened on December 1st last. 


Northern Society of Electrical Engineers.—The following 
are the Officers and Council of this Society for the present 
year :— (President) Mr. C. M. Dorman, (Past Presidents) Dr. John 
Hopkinson, F.R.S., Mr. Henry Edmunds, Mr. W. P. Jas. Faw- 
cus, (Vice-President) Mr. S. Z. de Ferranti, (Members of 
Council) Mr. C. H. Wordingham, Mr. E. Manville, Mr. C. S. 
Northcote, Mr. Thos. Browett, Mr. E. W, Cowan, Mr. G. 8. 
Corlett, Mr. E. A. Claremont, Mr. A. B. Mountain, Mr. James 
Taylor, Mr. S. V. Clirehugb, Mr. G. H. Nisbett, Mr. G. W. 
Lowcock, (Hon. Secretary) Mr. John Darney, (Secretary) Mr. 
E. E. Johnson. 


“ Animal Electricity.“ Dr. Waller commenced his course 
of twelve lectures on this subject at the Royal Institution ori 
Tuesday last. Dr. Waller has a peculiar but lucid style of 
lecturing, and when he has completely “ oriented” himself 
in regard to the physiological knowledge of his audience, the 
course should prove decidedly informative. We do not agree, 
however, that more information is imparted by such uncouth 
barbarisms as *zincative" and “© zincable,” than by the terms 
negative and positive poles. The demonstration of the possi- 
bility of arguing with a high degree of accuracy from the 
electro-physiological behaviour of a nerve to the behaviour of 
the human system as a whole, was profoundly interesting. 


Obituary.— We régret to tecord the death, at the age of 87, 
of Mr. George Garden Nicol, formerly of Sussex-sqaare, 
Brighton, and Beacon-hill Park, Surrey. Mr. Nicol was a. 
Director of the Anglo-Indian Telegraph Company (1867), and: 
an original Director of the British Indian Extension Télegraph- 
Cotnpany. He was also from the first a Director, in association 
with the late Sir John Pender, Sir James Anderson, and: 
the Marquis of Tweeddale, of the Eastern and Eastern Exten- 
sioh Telegraph Companies, and for upwards of 40 years a 
Director of the London Joint Stock Bank, the North British: 
Insurance Company, aud formerly Chairman and Director for 
many years of the Chartered and Mercantile Bank of India, 
London and China. The funeral took place on Wednesday. 
the 20th inst., at Highg&te Cemetéry. 


Important Ohanges in the Brush OCompany.—We are 
officially informed of the following important changes in the 
management of the Brush Electrical Engineering Company :— 
Mr. J. S. Raworth, whose time is now almost entirely devoted to 
the development of the Universal steam engine, has resigned 
his position as Joint Manager and Chief Engineer, and has been 
appointed Consulting Engineer and elected a Director of the 
Company. Mr. W. M. Mordey, who for many years has 
been Chief Electrician, will in future act as Consulting Elec- 
trician to the Company, and will be free to undertake othet 
work; the Company, however, retaining his advice and assist- 
ance with regard to the articles of his design and invention which 
it manufactures.——Mr. Percy Sellon, lately Joint Manager 
with Mr. J. S. Raworth, has been appointed General Manager 
of the Company ; and Mr. C. E. Hodgkin, Works Manager at 
the Loughborough Worka. 


Fire.—The daily papers of Saturday contained the following : 
“ The firemen at the Sydenham Station were called out yester- 
day afternoon to a singular outbreak upon the premises of the 
Crystal Palace District Eleetric Supply Company (Limited), in 
Beardell street, Norwood. The insulation of the wires in the 
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-engine room running to the armature had become ignited, and 
the whole of the motor transformer was involved, The fire was 
rapidly overcome, but much damage was caused in the engine 
room.“ The Secretary's account is as follows :—'* We have 
your letter of the 19th, and presume you refer to the reports 
which got into the Standard and Daily Mail with reference to 
an alleged fire at our Westow Hill substation. As a matter 
-of fact there was no fire, but two of the coils of the armature 
-of one of our motor-dynamos broke down, producing the usual 
. effects, which were mistaken by certain bystanders for a fire. 
The burning was confined to the coils of the armature, the 
‘rest of the machine being intact. No interruption in the 
-supply was experienced, and the damaged armature was 
-replaced well within twenty-four hours." 


H.M.S. “Terrible.”—The Terrible cruiser, Capt. W. Н. 
Fawkes, left Spithead on Saturday last. The chief interest 
lay in trying the mountings of the two 9-2in. guns, one of 
which is carried forward and the other aft. These wire guns 
are of the mark VIII. pattern, and are carried on the mark IV. 
pattern central-pivot mounting, which is the latest invention 
of the kind at Woolwich, and the event is of interest to our 
readers as it is the first time in the English Navy that the 
-electric motor has been exolusively adopted in connection with 
the training, loading and shot-supply of heavy guns. There are 
‘in all four motors, two being employed, either together or singly, 
‘for training the gun, another for actuating the shell carrier, and 
another for hoisting the ammunition. The shield, turntable, 
.and gun weigh 65 tons, and the shell carrier, loaded with 55 
rounds, 13 tons. The main advantages claimed for the new 
method are speed and simplicity, seeing that it takes only 
10sec. to bring the ammunition up from a depth of 60ft., and 
:308ec. for opening the breach and loading, whereas it takes two 
men, by manual labour, 32sec. to smartly hoist up the 
-ammunition. 


Petriflte.— On Tuesday last a party of representatives of 
the technical and general Press, and others, visited the works 
at Blackwall at which the products of “ petrifite " are manu- 
factured. The chemical or mineral composition of “ petrifite," 

which is a whitish powder, was not divulged; but from the 
evidence available we were able to judge that it is an efficient 
form of cement, resembling in its general properties Portland 
-cement and other kindred materials. Its superiority over these 
is claimed on account of its cheapness, its rapidity in setting, 
its power of setting into hard and durable stone such substances 
as sand, powdered slate, earthy matter, wood, paper, &c., as well 
as because of the great strength imparted to its products. 
Apparently this material has a wide field of application. Of 
articles of engineering interest, it may be used in the manufac- 
ture of concretes for boiler and machinery foundations; of 
cements, furnace and flue linings, anti-combustion paints, non- 
conducting (thermal) coatings, hydraulic cements and mortars, 
as well as for grouting. It may also be worked with clays or 
earthy material, or with powdered stones, into such articles as 
pipes, conduits, slabs, tiles, &c. Of its electrical properties we 
had no evidence. 


The Induction Motor and Electric Traction.-—Aside from 
the complication of the double trolley which the induction 
motor requires when used on railway cars, it has been urged, 
says the Electrical World of New York, that the problem of 
speed regulation enters as a serious obstacle. “ It is true that 
the induction motor as at present built has but one efficient 
speed; but this matter is by no means such a bugaboo as 
many have made it out to be. The cable system is a com- 
mercial success, and has only one efficient speed; it must 
accomplish its other speeds by drifting and by slipping. The 
latter method is notoriously inefficient, and extremely destruc- 
tive to the cable. Drifting is common to both the induction 
motor and the cable system ; in fact, it is more or less common 
to all systems of traction, excepting, perhaps, the horse. As 
regards the inefficient starting of the induction motor, it may 
be noted that the system is not damaged thereby, as in the case 
ofthecable. The efficiency of transmission is vastly superior to 
that of the cable, and is better than that of the direct-current 
electric system. If the number of efficient speeds in the induc- 
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tion motor system is increased to three, or even two, the present 
electric systems will have a most powerful competitor. The 
economy in transmission of power, the absence of commutator 
and brushes and the durable construction of the induction 
motor armature will figure in the general expense account to 
such an extent that inefficient starting can be tolerated. 
Methods have been proposed where the desired changes in 
speed may be effected by varying the number of poles in the 
motor. If this system can be perfected, commercial success is 
in sight. On long-distance lines, where the cars run at full 
speed the greater part of the time, the induction motor has a 
favourable field ; and it is surprising that the large companies 
who manufacture such apparatus have preferred to advance 
the interests of the direct-current system on prominent existing 
interurban lines. However, steam railroad corporations are 
rapidly appreciating the fact that the electric system is more 
economical on their branch roads ; and with the change which 
is gradually coming over the country with regard to these 
systems, we may expect to see a multiphase induction motor 
system installed with complete success.” 

Contemporary Electrical Science.—A Paper of some impor- 
tance with regard to the progress of our knowledge concerning 
electric waves appears iu No. 1 of Weedemann’s Annalen. It is 
by P. DRuDE, who has already done valuable work in this field. 
The Lecher wire system, which was exceedingly useful in 
simplifying the conditions of these somewhat delicate experi- 
ments, is not quite so simple and straightforward a thing as 
has commonly been supposed; and Herr Drude attempts to 
formulate a true and complete theory of its working. The 
assumed “total reflection” of the waves by a bridge laid 
across the wires does not actually occur, and the first node arc is 
not really distant from the bridge by half a wave length. The 
main conclusion of this valuable and somewhat lengthy inquiry 
is that waves reflected by a bridge lose in amplitude and in 
phase, the loss being determined by the ratio of the length of 
the bridge to that of the wave. If the waves are very short, 
as they ure, for instance, when the wires are immersed in water, 
the damping by reflection may be very considerable. The resist- 
ance of the wires does not sensibly influence the phenomena if the 
number of waves between the bridges is fairly small. Full instruo- 
tions are given for determining the absorptivity of liquids for 
electric waves. A Paper full of practical advice is that by 
L. ZEHNDER, on the treatment of high-potential accumulators, 
as first described by the same author in 1893. An important 
point to observe is not toleave the cells coupled up in series 
for any length of time, or even to leave them disconnected. 
The best way is to leave them connected in parallel when not 
in use. К. Asiae writes on dielectric constants at low tem- 


peratures, and shows that they all increase as the temperature. 


falls, and approach the very high specific induction capacity of 
water. The temperature coefficient of the constant is especially 
high for high constants when the divergence from Maxwell’s 
law is greatest. There is, indeed, a fairly strict agreement in 
this ratio for amyl alcohol, ethyl alcohol, and ether. Since, as 


Nernst has shown, the dissociating power of solvents has a 


close relation to their dielectric constant, and since the latter 
approaches that of water at low temperatures, it would be pro- 
foundly interesting to investigate the dissociating powers of these 
liquids at low temperatures, and compare them with water. 
F. F. Martens investigates the magnetic viscosity of samples of 
iron by cutting them in the shape of circular discs, which are, 
after all, simply another limiting case of the ellipsoid of revo- 
lution. They have the additional advantage over the thin rod, 
that they may be made to revolve. This the author does, in 
the earth's horizontal field. He shows that the shape adopted 
lends itself both to the ballistic and the magnetometric 
methods. The hysteresis loss is independent of the velocity 
of rotation within the limits of 2:5 and 200 per second. It is, 
curiously enough, less in steel, nickel, and hard iron than in 
soft iron. The intensity of magnetisation depends distinctly 
upon the rate of rotation, varying by 0°03 to 0:1 per cent. 
within the limits mentioned. This is not much indeed ; but 
when the rotating disc is suddenly stopped the magnetisation 
slowly increases, reaching its maximum in two or three minutes. 
(E E experiments should be repeated in stronger fields.— 
E. E. F.] 


THE ELECTRICIAN, JANUARY 22, 1897. 


401 


EFFECT OF RONTGEN RAYS ON PARAFFIN IN 
RESPECT TO ELECTRIC CONDUCTANCE. 


BY LORD KELVIN, DR. BEATTIE AND DR. SMOLAN. 


In the course of a series of experiments which are being 
at present carried out in the Physical Laboratory of the 
University of Glasgow, we have been led to investigate whether 
or not paraffin is made conductive when acted on by the 
Röntgen rays. | 

In our first experiments for this purpose we used а brass 
ball of about an inch in diameter, connected to the insulated 
terminal of an electrometer by a thin copper wire soldered to 
the ball. The ball and the wire were both coated to the depth 
of about 4th of an inch with paraffin. The ball was then laid 
on & block of paraffin in a lead box with an aluminium 
window, both of which were in metallic connection with the 
case of the electrometer. By this means we avoided all induc- 
tive effects, and also the disturbing influences arising from the 
electrified air in the neighbourhood of the Réntgen lamp. 

The electrometer was so arranged as to read 140 scale 
divisions per volt. 

After testing the insulation, the paraffined ball was charged 
positively to 284, and the rays played on it. The electro- 
meter reading went down gradually 81 divisions in the first 
half minute, 18 in the second, and after two minutes was 
steady at 120 or 0°51 of the initial reading. 

The electrometer was then discharged by metallic connec- 
tion, and again charged positively, this time to 259. The 
reading fell 65 divisions in the first half-minute, 11 in the 
second, and after three minutes was steady at 161, or 0°68 of 
the initial charge. In the third and fourth experiments the 
readings after three minutes were 0°81 and 0-90 of the initial 
charges respectively. 


Aluminium Tube | Electrometer 
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The ball was next charged negatively to 426. When the 
rays were played on it, the reading fell 282 scale divisions 
in the first half-minute, 47 in the second, 22 in the third, 
17 in the fourth, and after four minutes was steady at 76, 
or 0:18 of the initial charge. The second time the charge 
was 460 ; the fall in the first half-minute was 147, in the 
second 25, and in the third 17. After four minutes it remained 
steady at 22T or 0:15 of the initial charge. In the third and 
fourth experiments the steady readings after four minutes were 
0-70 and 0-78 of the initial charges respectively. 

The paraffin was then removed, and the brass ball polished 
with emery paper. Whether the charge was positive or nega- 
tive it fell in about five seconds to one definite position 50 scale 
divisions on the positive side of the metallic zero when the 
Rontgen rays were played on the charged ball. 

These experimental results demonstrate that the Röntgen 
rays did not produce conductance between the brass ball and the 
surrounding metal sheath. From experiments by J. J. Thom- 
son, Righi, Minchin, Benoist and Hurmuzescu, Borgman and 
Gerchun, and Röntgen,“ we know that air is rendered tempo- 
rarily conductive by Róntgen rays ; and Róntgen's comparison 
of the effect of the rays with that of a flame shows that our 

* J.J. Thomson, Prov. Roy. Soc., February 15, 1896; Righi, Comptes 
Rendus, February 17. 1896, The Electrician,, Vol. XXXVI., p. 552 ; Benoist 
and Hermuzeacu, Comptes Rendus, February 3, March 17, April 27, 
1896 ; Borgmann and Gerchun (see The Electrician, February 14, 1896) ; 
Róntgen Würzburger Phys. Med. Gesellschaft, March 9, 1896 (see The 
1 April 24, 1896, p. 850); Minchin ‘see The Electrician, March 


experimental results are explained by the augmentation of the 
electrostatic capacity (quasi condenser) of the brass ball by 
the outside surface of its coat of paraffin being put into con- 
ductive communication with the surrounding lead sheath and 
the connected metals. 

In our second experiments we have endeavoured to eliminate 
the influence of the varying capacity of the quasi-condenser. 
For this purpose we placed a strip of metal connected to the 
insulated terminal of the electrometer inside an aluminium 
cylinder; the space between the metal and the cylinder was 
first filled with air, afterwards with paraffin. The aluminium 
was connected to the case of the electrometer, and inductive 
disturbances were avoided by surrounding the copper wire con- 
necting the metal to the insulated terminal with a lead sheath 
in metallic connection with the electrometer sheath (see figure). 

In our first experiments with this apparatus we had air 
instead of the main mass of paraffin separating the insulated 
metal from the surrounding aluminium tube, as shown in the 
diagram ; and we had only small discs of paraffin serving as 
insulating supports for the ends of the metal, and not played 
on by the Róntgen rays. When the metal thus supported 
was charged, whether positively or negatively, the Róntgen 
rays diselectrified it in about five seconds, not, however, to 
the metallic zero of the electrometer, but to an electrolytic 
zero depending on the nature of the insulated metal, and of 
the metal surrounding it. 

With paraffin between the aluminium cylinder and the 
insulated metal within as shown in the figure, the following 
results were obtained :— 

Dec. 50, 1896. Interior metal charged negatively. 
5:50 p. m.—Róntgen lamp in action and no 

i on ES COP 59 scale div. discharged in 5min, 
R L not acting. 25 ditto біп. 

R L again acting and no screen ditto 
Interior metal charged positively. Total charge, 244. 
5:45.—R L in action and lead screen ...... 1 scale div. discharged in 3min. 
R L in action and no screen ............ 6 ditto ómin, 


R L not acting . 0 ditto ómin. 
Dec. 31, 1896. Interior metal charged ро Total charge, 168. 


Total charge, 856. 
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5min. 


‚| 10:54.—R L not acting ......................-. scale div. discharged in 3min. 

R L acting and no screen ditto ómin. 
11:0.—R L stopped ........................... 1:5 ditto 2min. 

R L again acting; no screen 3 ditto 2min, 

R L stoppe... 25 ditto ómin. 

Interior metal charged negatively. Total charge, 342. 

11:12.—R L not acting .......................- 10 scale div. discharged in 3min. 

| К L acting; no screen .................. 21 ditto ómin. 
11:18.—R L stopped ........................... 11:5 ditto ómin 
К L acting ; no screen .................. 16:5 ditto ómin, 


These results are quite in accordance with those found in 
similar experiments by Réntgen; and they show that if 
paraffin is made conductive it is to such a small extent that it 
is scarcely perceptible by the method we have used. | 


NOTE ON THE RELATION BETWEEN THE SPEED 
AND EFFICIENCY OF A DYNAMO. | 


BY ARNOLD G. HANSARD, B.A., A.LE.E. 


A problem in dynamo design, which is of some practical 
importance, is to find the speed which gives the highest 
efficiency. 

The following is a graphic solution of this problem, and 
gives the rather unexpected result that the speed which gives 
the highest efficiency is that which makes the eddy-current 
losses equal to the C?R losses. Certain assumptions, to be 
discussed further on, are made; these are (1), that the output 
varies as the speed ; (2), the C?R loss at full load is the same 
for all speeds ; (8), the hysteresis and friction losses are pro- 
portional to the speed; and (4), the eddy-current losses are 
proportional to the square of the speed. 

Along OA and OB, drawn at right angles to each other, 
take abscisse and ordinates proportional to the speed and 
losses respectively; take OC =the C?R losses, and draw CD 
parallel to OA; draw CE so that the ordinates from it to CD 
(as e'd' are proportional to the hysteresis + the friction 
losses; by assumption (3) CE will be a straight line; draw 
CF во that the ordinates from it to CE (as P') represent the 
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eddy-current losses; since by assumption (4), P' being any 
point on CF, P'e is proportional to (ON)?, and is .. also pro- 
portional to (Ce’)?, it can easily be shown that CF is a para- 
bola touching CE at C and having its axis parallel to OB. 

Draw OP to touch this parabola CPF at P; then PedN 
being the ordinate drawn from P, N will give the required 
speed of highest efficiency. 

For if P' be any other point on the curve CF, and PN 
its ordinate, cutting OP in Q; by assumption (1) the outputs 
at the two speeds corresponding to N and N' are proportional 
to PN and QN' since QN' : PN as ON' : ON ; but since the 
total losses are represented by PN and P'N' respectively, and 


PN’ is >QN’, the ratio losses is smaller for the point P than 
output 


for P’, ie, the point P determines the speed of highest 
efficiency. Now it can easily be shown by the geometry of the 
parabola that Pe=C O 2 d N, i.e., the speed of best ejficiency is 
that which makes the eddy losses equal to the C R losses. 

The five conditions assumed above are strictly true for any 
given dynamo, e.g., if we take a dynamo wound for say 100 
volts at a certain speed, and double the speed, keeping the 
same magnetic densities, we shall be able to take from it 
double the output, viz., the same current at 200 volts. The 
shunt field will, it is true, require a resistance to be placed in its 
circuit: but if we rewind it with a suitable wire the losses in 


it will be the same as before using the same weight of copper; 
the armature C?R will of course be the same, and whilst 
the hysteresis and friction will be doubled, the eddies will 
be quadrupled. Speaking generally, if we take a dynamo 
carcase of given dimensions and wind it for any speed and 

maximum output 
voltage, (1) the ratio speed 
siderable range, and would be strictly true if the magnetie 
densities and also the armature ampere- turns were kept con- 
stant. In practice if the voltage is not decreased with the 
speed the exigencies of space may compel us to reduce the 
output below this proportion to prevent the current density 
becoming excessive. (2) The C?R loss in the field windings 
will be constant for the same weight of copper, and, except in 
extreme cases, when the space taken up by the insulation 
becomes excessive, it will be possible to get this on to the 
field-magnets; and the same remarks apply to the armature 
winding. (8) The magnetic density being kept the same the 
hysteresis will vary simply as the speed. (4) In the case of 
smooth-cored dynamos the eddy loss will vary simply as 
(speed)? provided the degree of lamination of the conductors 
and the distribution of the field is kept the same ; conditions 
not far from the truth in the case of large and moderate-sized 
drum armatures. In the case of slotted armatures, since the 
copper is practically free from eddies, those in the iron of the 
armature and in the pole-faces alone remain; the latter 
should in any case be negligible, if the teeth and slots are 
properly proportioned to the air-gap; and the eddy loss will 
not depart much from the assumed proportion unless the 
number and dimensions of the teeth have to be very con- 
siderably altered to suit the different speeds. 


is constant for a con- 


The above result can easily be got at by differentiating. 
Thus, if n = speed, 
Wn = output, proportional to speed, 
ат? = eddies, proportional to (speed)?, 
bn = hysteresis + friction, proportional to speed, 
c = C?R loss, constant, 
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= 0, which gives, on differentiation, ап? == c, or eddies = C?R. 


THE ELECTRIC LIGHTING OF MALTA. 


The electricity supply works which have been undertaken by the 
Government of Malta commenced to supply current on ber 
1, 1896, and are interesting to engineers and members of local 
authorities in that the Government have not only provided 
machinery and mains for supplying private consumers, but have 
dispensed at the outset with gas lighting in the public streets and 
squares, for which they have substituted electric incandescent and 
aro lamps. The electricity works are equipped with machinery 

ble of dealing with 375 kilowatts, and of this the public 
lighting alone requires 124 kilowatts, so that, with private con- 
sumers, including the Governor’s palace and several of the War- 
Department buildings, the works may be considered to have 
started with a paying load. In setting about the scheme the 
Government consulted Mr. W. H. Preece, C.B., F.R.S., who. 
drew up a scheme upon which tenders were invited, that of the 
Brush Electrical Engineering Company being accepted. The dis- 
tribution of electricity is effected by low-pressure alternating 
currents, with transformers fed by high-pressure feeder mains 
running from the generating station to various points in the towns. 
This system was adopted, in the first place because it gives absolute 
safety to the users of the current, and, secondly, because it is і- 
ble to send the current through long feeders with but a smali loss 
of pewer. In Malta considerable distances have to be got over— 
the longest feeder being that to the Three Cities, a distance of 
5,000 yards from the generating station to the first chamber. The 
towns of Valetta and Floriana being intersected throughout with 
онаа advantage was taken to lay the cables in them as far ав. 

ib The generating station, which is shown in section in. 
Fig. 1, is situated on the Marina, adjoining the Custom House, 
and comprises an ine room 109ft. by ., and a boiler and 
condenser room 109ft. by 25ft. Excellent goal stores and water 
tanks are provided, and ample room is provided for extensions. 
both to the engines and boilers. The work of arranging the 
building has been in the hands of Mr. Gatt, the Government 


engineer. The following detailed description of the works may be 
of interest :— 
Boilers.—Steam is lied to the first instalment of plant from 


su 
three Babcock and Wilcox water-tube boilers, each capable o 
eva ing 6,000lb. of water per hour, at a working pressure of 
150lb. per square inch. The heating surface of is 1, 827 
square ft., and the grate area 332 square ft. Soot- removing 
apparatus is fitted to each boiler, by means of which sooty deposits. 
are blown off the tubes. 

Steam and Exhaust Pipes.—The main steam pipe is of wrought 
iron, 6in. in diameter, and is in the ring form, with valves of the 
parallel slide type, so arranged that any portion of the ring may be: 
easily isolated without interfering with the working of the engines. 
All the steam piping is covered with magnesia sectional non-con-. 
ducting covering. Water separators are provided in the main steam 
ring as well as on each engine, which are drained by Geipel's steam. 
traps. The exhaust piping, which is of cast iron, ranges from 12in. 
in diameter downwards, and is arranged either to open into the 
condenser or direct to the atmosphere as may be desired. There is. 
an automatic relief valve on the pipe which opens the exhaust to the- 
atmosphere in the event of stoppage of the condensing plant, and 
there is also a valve for shutting offthe condenser when required, 

Boiler Feeding Arrangemeuts.— There із one Duplex feed 
puinp 6in. by 4in. by 6in. stroke, and two injectors (one spare), each 
capable of delivering 3,000 gallons of water per hour. These are- 
arranged to supply the boilers direct from the town mains or from 
a galvanised wrought-iron tank, the latter being heated by the 
exhaust steam from the feed pump. The feed pipes, which are of 
galvanised wrought iron, are also on the ring system, with suitable 
valves for isolating any section, and this piping is also covered with. 
magnesia sectional non-conducting material. 

Condensing Plant.—-The exhaust steam is condensed by a Led- 
ward patent ejector condenser, capable of dealing with 600 1. H. f. 
The cooling water, obtained from the sea, is supplied by two centri-- 
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fugal pumps, each capable of delivering 35,000 gallons of water per | and running at 231 revolutions per minute; one of 84 1.H.P., wi 
hour, one being coupled direct to the shaft of the Brush бір. by bin. | cylinder 8$in. by 1бїп. by Spin. stroke, and running at 273 onus 
vertical engine, the other being driven by means of belting and an | tions per minute; and one of 40 1. E. r., with cylinder 74in. by 121in. 
alternate-current motor. The pumps are fitted with gun metal | by 7in. stroke, and , running at 300 revolutions per minute. ths 
discs and manganese bronze spindles, and each has an air ejector for | high-pressure cylinders are provided with piston valves, and the 
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Fic. 2—Machinery Room of Malta Electric Supply Stations 


charging with water before starting up. A Mordey Victoria trans- | low-pressure with ordinary slide valves. Steam is controlled by sensi- 
tive flywheel governors, «nd Hackworth gear is provided for varying 


former supplies current to the motor. | | € у 
Main Engines.—There are five main engines (Fig. 2), three of | the low-pressure cut-off whilst running. Raworth flexible couplings 
are used for coupling the engines direct to their respectivealternators. 


166 1.H.P. each, having cylinders 11}in. by 20in. by 12in. stroke, 
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Alternators.—There are five alternators of the well-known 
Mordey-Victoria type. Three of them have an output of 100 
kilowatts each, and the other two 50 and 25 kilowatts respectively. 
The armatures are stationary, as usual in this type, while the field 
magnets revolve. They generate current at a pressure of 2,000 
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volts. These alternators work in parallel with each other, irre- 
spective of size. Fig. 3 shows an elevation of one of the main 
engine and alternator sets. 

Exciting Plant.—The exciters, four in number, consist of two 
compound-wound 12-kilowatt Brush-Falcon two-pole dynamos, and 
coupled direct to Brush compound tandem engines 6in. by 10in. by 
8in. stroke ; besides two small exciters which are coupled directly 
to the 50 and 25-kilowatt alternator shafts, so that the day load 
plants have each its own exciter. 

Switchboard. —The main switchboard consists of the following 
separate slate panels :—T wo exciters, one synchroniser, five alter- 
nators and six circuits, mounted together in a handsome polished 
teak frame, and standing in one corner of the engine room upon a 
raised platform. Two sets of omnibus bars are arranged at the 
back of the board, so that any alternator can be put either singly 
or in parallel on either set of omnibus bars. e high-pressure 
switches throughout are of the Brush quick-action trigger type, 
with mechanical make and releasing gear; and the high-pressure 
fuses are of the Bates pattern, enclosed in porcelain handles. The 
low-pressure switches are of the Brush chopper type. Suitable 
measuring instruments are provided on each panel, and the whole 
Station is regulated by the rheostats which control the exciters. 
Each alternator is also provided with & resistance for compensating 
the change in resistance in the field circuits due to temperature 
variations. 

Distribu‘ion.—The current is carried from the generating station 
on the Marina to Valetta, Floriana, and three cities by means of 
concentric high-pressure feeders, insulated with specially treated 
paper, lead-covered and armoured and laid direct in the ground, 
or drawn through the numerous subways which exist throughout 
Valetta and Floriana. These feeders have a section of 0:1 sq. in. 
as far as the three cities—a distance of 5,000 yards ; 0:063 sq. in. 
to Valetta, and 0:035 sq. in. to Floriana ; and terminate at the 
principal subchambers. From thence high-pressure distributors, 


Fic. 3—Longitudinal Elevation of Direct-Coupled Brush 
Engine and Alternator at Malta Electric Supply Station. 


insulated and protected in a similar way to 
the feeders, but varying in size from 7/14 
to 7/20 in size—are taken tothesubchambers 
which are placed at convenient centres for 
distribution—special high-pressure isolating 
switches enclosed in cast-iron boxes are 
fixed at convenient points, and Geipel 
tent high-pressure joint boxes are used 
or jointing ; the joints being mechanical are 
y made, and may be 5 by 
removing the cover. Each hig d gent 
feeder contains specially-insula pilot- 
wires, and these are connected through 
ighly-insulated plugs to an electrostatic 
voltmeter on the main switchboard, thus 
enabling the station attendant to readily 
ascertain the pressure at the feeding points, 
The low-pressure distributing mains consist 
of 1 irs a АНИ вд. bu concentric 
cables, ins with specially-pre 
paper, and lead-covered and 5 
steel, similar to the high-pressure feeders. 
The house-service connections are made 
with vulcanised rubber concentric cable, 
drawn through galvanised wrought-iron 
pipes. The joints are made with Geipel 
Joint boxes, and the cable terminates in 
specially designed Brush lock-up cast-iron 
switch fuse box, fixed on the consumers 
premises. 

Transformer. —These are placed, some in 
subchambers cut out of the solid rock, some 
in the War Department or public buildings. 
At present there are 46 transformers in 
use, varying in size from 18 kilowatts down 
to 2 kilowatts. They are of the Mordey 
Victoria type, enclosed in cast-iron water- 
tight cases, and provided with earthed 
shield between the primary and secondary 
coils. Current is transformed from 2,000 
a volts primary to 210 or 105 on the secondary; 
‘= and, besides the primary switches and fuses 
contained in the transformer case, switches 
are also provided in cast-iron boxes, and 
inserted between the high-pressure supply 
and the transformer. Geipel's ‘* gabled 
top " joint boxes connect the high-pressure 
mains to the transformers, and each box is 

rovided with connectors for three trans- 
ormers. 
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Fie. 4—Electric Light 
Standard for Street Ligh- 
ting in Malta. 
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Public Arc Lighting.— The first instalment consists of 60 arc 
lamps, 45 of which are placed round the Grand Harbour, and the re- 
mainder in the Palace-square and Strada Reale. With the excep- 
tion of two suspended from brackets, all are fitted into frames 
mounted upon, ornamental cast-iron posts (Fig. 4), designed and 
made by the Brush Company аб their Falcon Works. The lamps are 
of the Brush Vienna 10-ampere alternate-current type, arranged to 
burn 16 hours without retrimming. The above lamps are worked oft 
a separate main, the conductors consisting of concentric cables insu- 
lated with vulcanised indiarubber, taped and braided, and drawn 
into galvanised iron pipes. These mains are connected to small 
transformers, which transform from 2,000 to 35 volte, the latter 
being specially designed to fit the lamp-post bases, switches are pro- 
vided to each. Choking coils are not required with this design of 
transformer. The cable runs from post to post, and connects into 
specially designed terminals on the transformer. Thus all jointing 
is avoided, and the cables may be quickly disconnected for testing 
or other p Having each its own transformer, the lamps 
have each an independent supply, and can be turned on and off 
without in any way interfering with the supply to the rsmainder, 
or the whole may be switched on and off by the main switch. 

Public Incandescence Street Lighting.—Gas has been superseded 
throughout the whole of the streets of Valetta, Floriana and the 
Three Cities by 770 32-c.p. incandescence lamps, either fitted into 
globe fittings with reflectors and attached to brackets, or where 
practicable fixed into the existing gas lanterns. These lamps are 
grouped into sections and are worked off separate circuits, the conduc- 
tors consisting of single cable insulated with vulcanised indiarubber 
taped and braided, and laid upon insulators in the subways, and 
lead-covered twin vulcanised rubber cables laid in chases cut out of 
the solid rock where subways do not exist. In all cases the con- 
ductor is led up to the lamp through wrought-iron tubing fixed to 
the wall of the buildings, suitable fuses being inserted in water- 
tight east-iron boxes immediately underneath the lamp bracket. 
The various sections are supplied by transformers from subchambers 
specially provided for this part of the work. 

Conclusion.—'The whole of this work has been supplied and 
erected by the Brush Company; while the general supervision has 
been entrusted by the Government to their Consulting Engineer 
Mr. W. H. Preece, together with Mr. A. H. Preece, Mr. Marcus 
Chambers and Mr. L. Gatt, the Government Engineer at Malta. 
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THE “1897” HOOKHAM METER. 


Of the numerous devices which have for their object the 
measurement of electric energy supplied to a consumer, it 
remains a remarkable fact that a small number only have stood 
the test of either time and experience, or obtained any practical 
recognition. The meter due to Mr. Hookham is amongst 
these latter. This inventor, one of the earliest workers in 
this field, disclosed by his patent of 1887 an electro-motor 
meter having its torque proportional to the current, and 
its brake proportional to the speed; from which it follows that 
the speed is proportional to the current to be measured. In 
succession to this early pattern appeared that of 1892,* one 
now so well-known and extensively employed that it has 
seemed unnecessary to revert to it here except for purpose of 
comparison ; and to this again succeeds the pattern 1897, thus 
completing a regular and harmonious chain of evolution. A 
mere cursory examination will show all the improvements are 
confined to structural and mechanical details, mostly tending 
to the reduction and simplification of parts, and leaving the 
essential principles intact. 

A meter should, apart from external disturbing causes, give 
a straight line of absolute proportionality connecting the speed 
and current; but in practice such a result is unattainable, 
and friction both fluid and mechanical appear as poteut 
factors in introducing errors. Friction must, therefore, be 
dealt with ; and two methods are open. The one consists in 
the adoption of very delicate mechanism and a nice adjust- 
ment of parts so as to render it actually insignificant ; the 
other, by the employment of very large driving forces to render 
it relatively so. Of the two the latter is evidently to be pre- 
ferred, inasmuch as any increase in friction during working, 
due to dirt or wearing of parts, is only relatively instead of 
absolutely important. Mr. Hookham, in his present meter, 
has, therefore, chosen the second of these two expedients. He 


* The Electrician, Vol. XXXII., p. 220. 


has increased the driving force by about six times, keeping the: 
speed constant by a proportional increase in the power of the 
brake. The result has been most satisfactory. Fig. 1 gives 
the calibration curve, based on the table of readings taken with 
a 25-ampere meter. It shows a very near approximation to 
the theoretical straight line from zyth load upwards, at the 
same time giving the large range of about 400. 

Turning now to a second consideration of importance, it is 
necessary to inquire whether the very low starting current has 
been attained by any increased expenditure of electrical energy. 
in the meter itself. To this question the comparison of a 
25-ampere meter of the 1892 with one of the 1897 pattern will 
afford a complete answer. In the former mercury friction 
tending at high speeds to increase as the square of the speed, 
introduces an error of from 20 per cent. to 80 per cent. at full 
load. The increased driving force of the later meter reduces. 
this error to about 5 per cent. at full load. As the internal 
resistance of the meter depends largely on the amount of series. 
winding, a material decrease has been effected. In fact, the: 
meter tested has the phenomenally low internal resistance of 
0-008 ohm, giving at full load a drop of 0:07 volt between: 
ihe terminals. 

Àn examination of Fig. 2, showing a section of the working: 
parts, will furnish the true explanation of how the increased 
efficiency combined with this high economy has been attained. 
А*А, the permanent magnet, consists of a single bent bar of 
considerable length, made of tungsten steel. B B, plates of 
soft iron, continue this magnetic circuit, which is interrupted 
at C by the insertion of a brass plate; opposite poles are thus 
produced at about the position of the letters BB. Рр, a 
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soft iron bridge piece, completes this magnetic circuit ; two 
intense fields of opposite sign between D B and D B’ are thus 
produced, and their lines of force traverse the armature N. 
at the most favourable point for action, viz., its periphery. 
FEGEE completes a second magnetic circuit in parallel 
with the first, F and E show its poles between which is the 
brake disc O. H shows a few turns of series conductor to 
compensate mercury friction. K K are insulated copper strips, 
serving to lead the main current from the terminals II to: 
the mercury bath LL, and thence through the armature N, 
which is immersed and partially floated. It is to be noted. 
that the bath LL is insulated from the mercury, but the 
conductors K K are in contact with it. The armature N is 
slit radially for about one-third of its diameter, leaving it 
solid at the centre. A comparison of the pattern of 1892 
with the present will show the direction in which the alte- 
ration of parts lie, and afford an explanation of the advan- 
tages which attend them:— . 

(1) A solid magnet of great length replaces a number of 
separate bars. 

(2) The number of joints in the magnetic circuit is reduced: 

(8) The air-gap of the brake is now in parallel with that 
of the driving field, instead of being in series, as previously. 

(4) The current in the armature traverses its diameter in 
one direction, instead of passing along a radius, as previously. 

The combined effect of (1), (2), and (8) result in a much 
stronger field being attainable, in actual practice three times. 
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stronger. No. (4) offers double the length of conductor to | and the former consequently a bye pass to the latter. Apart 
be acted on. And the combination of these improvements | from such necking the speed of the meter would necessarily 
affords the sixfold driving force previously referred to. The increase with any falling off in the permanent magnetism, for 
adoption of permanent instead of electromagnets in the whole | the brake force varies as the square of the strength of field. 
series of Hookham meters manifestly offers some advantage, | With such a necking, however, the saturation at FF, can 
inasmuch as these latter are not affected by hysteresis, are | be carried to so high a point that the precisely opposite 
free from error due to sudden rushes of current on arc or | effect is produced, the brake field remaining constant, and 
motor circuits, and even from the results of accidental short | the driving force of the motor falling off, the speed would 
cireuit, besides ensuring the highest economy attainable. | decrease with a decrease of field. It is obvious that between 
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Fic. 2.—The 1897” Pattern of Hookham Meter. 
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However bad their reputation may have been formerly, the 
fact that not only are they employed in the Hookham meter, 
but they also furnish the field in the majority of station stan- 
dards, tends to show that their character for reliability has 
been now fully established. As a matter of fact, however, the 
accuracy of the present pattern is independent of the actual 
strength of its magnets to a remarkable degree. This result 
is obtained by the necking of the brake magnets at FF, the 
armature and brake air gaps being magnetically in parallel, 
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these two extreme effects there must exist an intermediate 
stage, where even if the strength of the field should expe- 
rience a considerable decrease, the speed of the motor 
remains independent of it. This point has been ascertained 
by experiment and realised in practice, and in the present 
pattern it is possible to apply to the steel magnet a demag- 
netising force of from 200 to 800 ampere turns without 
affecting the speed of the meter to any appreciable 
extent. 
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THE USE OF ELECTRICITY FOR CRUCIBLE FUSIONS. 
BY Е. H. LEEDS, F. I. C., F. C. s. 


Broadly speaking, it may be said that in this country coal 
is the only source of energy available for practical purposes; 
for England itself being essentially flat, there are but few water- 
falls of sufficient size to drive much machinery. Moreover, the 
rainfall is subject to such wide variations from season to season, 
if not from year to year, that without the erection of costly dams 
and storage reservoirs, there are extremely few localities where 
it is safe to depend on turbines for the production of power, 
unless they are accompanied by an installation of steam boilers 
and engines to act as a reserve. The price of coal in most 
places, in the manufacturing districts at least, is so low that 
when it is converted into electricity, for instance, the cost of 
the current is not more than three times what it would 
be were water-power at hand. It has been recently stated that 
in America the latter is to be obtained for 25s. per horse-power 
per annum ; but here it probably never costs less than £2. 10s. 
to £8; while with modern plant steam power may be had for 
£9 to £10. | dio 

It is a mere truism to say that inasmuch as electricity, 
except in those few instances where a reliable fall of water is at 
‘hand, is always produced by the agency of coal, to convert the 
energy of the steam engine into current, and then to reconvert 
the latter into work, is bound to prove less economical than to 
employ steam power direct. And seeing that the value of coal 
actually lies in the heat it gives off during combustion, it 
should be even more absurd to expect that the heat-producing 
power of steam electricity can ever compete commercially with 
that obtained directly from coal. 

To illustrate this theoretical superiority over its competitors 
perhaps the simplest method is to contrast the heat-producing 
capacity of coal with that of water and steam electricity. The 
average calorific power of coal may be taken at 7,400 calories, 
and its usual price at 10s. per ton. The cost of steam electricity 
is approximately one farthing per kilowatt-hour, and of water- 
electrical power one-twelfth of a penny for the same amount. 
From these data may be calculated the number of calories 
produced for one uniform sum, that taken as the unit in 
Table I. being one penny :— 


Table I.— Calories Yielded per Penny. 


| Large calories. Relative value. 


Coal 


CCC 62,656 181 
Water electricity........... LU 10,400 50 
Steam electricity .................. 5,456 10 


In spite of the enormous advantage possessed by coal, as 
shown by these relative values, it would appear that in certain 
metallurgical operations electricity, regarded as a source of 
heat, has properties which may render it able to compete with 
coal, even when that substance seems to occupy a perfectly 
unassailable position; for when once a suitable current of 
electricity has been generated it can easily be employed to 
yield, if an expression may be coined for the moment, pure 
unadulterated heat: it needs no atmospheric oxygen ; it pro- 
duces no by-products. On the other hand, coal requires the 
presence of oxygen to enable it to generate heat; and as the 
atmosphere contains four-fifths of its volume of nitrogen, at 
least five times the amount of air actually necessary to main- 
tain combustion has to be raised up to the temperature of the 
flame. But what is more important still is that coal does not 
consist entirely of volatile and combustible matter; it leaves 
behind ash, slag, and traces of carbon, all of which substances, 
if allowed to become mixed with the metal undergoing fusion, 
may seriously affect its physical and chemical properties, and 
therefore materially diminish its commercial value. Similar 
‘objections naturally apply to coke, which, indeed, for the 
present inquiry, may be looked upon simply as a sort of con- 
centrated essence of the fixed mineral matter and the deleterious 
properties of the coal from which it was originally made ; and 
more than one inventor has tried, with but little success, it 
must be feared, to devise a method for removing the ‘‘sulphur’’ 
‘it contains. 


The well-known heating gases—producer gas, semi-water gas, 
and water gas itself—are free from many of these objections ; 
and they possess further advantages over solid coal in their 
greater adaptability to any form of furnace, and the increased 
economy in their use due to the facts that the temperature 
can be more perfectly controlled, the supply of gas shut off 
immediately the operation is finished, and the air admitted to 
the furnace regulated to almost its theoretical amount. Still, 
as all these forms of fuel do require air, they have to be burnt 
in large furnaces, of which the actual material under treat- 
ment occupies but a relatively small space. Much of the heat 
is, therefore, wasted in warming up the walls of the furnace, 
and, consequently, the surrounding air, by radiation and con- 
vection. 

For the reasons mentioned above, it has been found impos- 
sible in many cases to conduct the fusion on the hearth of a 
furnace ; and the metal is placed in a special receptacle, which 
has to be raised to the proper temperature before its contents 
begin to get hot, and so leads to further loss of time and 
heat, more particularly as the crucibles must be constructed of 
refractory and badly-conducting materials. 

In the case of the electric furnace, the energy is applied 
immediately to the spot where it is required; and while all 
the advantages as regards purity of product, derived from 
the separate internal vessel, are retained, the crucible itself 
becomes the only furnace, and its walls are used by virtue of 
their low conductivity to prevent the contents from getting 
cold, instead of being the sole source of heat to melt the sub- 
stances placed within. A still further advantage springs 
from this arrangement; for the metal under treatment being 
hotter than the containing vessel, is far less liable to contami- 
nation with the materials of which the crucible or furnace is 
built. "E 

Many manufacturing operations necessarily involve this 
fusing of metals in crucibles; and while it has been recognised 
for many years that pot-heating is very wasteful of fuel, figures 
have recently been published which tend to show that in such 
cases only some 8 or 4 per cent. of the total heating power of 
the coal burnt is actually recovered. 

In order to investigate the truth of this statement, the 
amount of fuel consumed in melting iron or steel may be con- 
sidered. (1) The quantity of coal employed in puddling iron 
is about equal to the weight of pig worked. (2) To produce 
one ton of mild steel ingots from North Staffordshire Basic 
pigs requires 12 cwt. of coal. (8) To produce the same 
amount of metal by the acid or hematite process requires 
10 cwt. From the present point of view these operations may 
be said to consist simply in the melting of the metal; but 
they refer to furnace heating on the large scale, and not to 
crucible work. The text books quote the weight of coal 


necessary to melt one ton of steel in crucibles at 1:5 tons, 


using Siemens’ regenerative furnace (4); while Greenwood 
gives about 2:5 to 3 tons of hard coke to manufacture one ton 
of crucible steel (5). 

According to Bède, the mean specific heat of metals 
between the freezing point and high temperatures may be 
expressed as 

c=k+at. 


In ease (1), k=0:1058, «=0-000071, and t=1,650°C.; c, 
therefore, equals 0:22245. To heat one ton of water from 15°C. 
to 1,650°C. requies 1,685 x 1016:048 = 1,661,288 calories; 
whence it follows that to melt 1 ton of iron needs 1,661,288 
x 0°22245 = 369,542°5 large calories (without any allowance 
for the latent heat of fusion, which is probably small). The 
mean calorific power of coal being 7,400, to produce this 
amount of heat requires 50 kilos., or, say, 1 cwt.; and as one ton 
is actually burnt, the efficiency of the operation is 5 per cent. 
Similar calculations in the other instances given, where the 
temperature is 1,800°, show that the amount of coal 
theoretically needed to melt one ton of steel is 18810. ; and 
the resulting efficiencies of the processes are shown in Table II. 

A somewhat similar calculation, made for a slightly different 
purpose, has lately been published by C. J. Reed in the Journal 
of the Franklin Institute (Vol. CXLII., No. 847), based on the 
use of coal in the preparation of metallic zinc. The author 


states that in practice 6:69]b. of coal are required to reduce 
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Table П. Furnace Efficiency. Table III.—£ ficiency of the Cowles Furnace. 
| Pounds of fuel | Efficiency ^ (unus „у. Efficiency 

uo | required: | Det ent: Calories evolved. per cent. 
Theory . | 133 1000 [Theory . . | 11,602 1000 
Furnace, acid process ............ 1,120 11:9 Reduction of alumina .................. 3,289 | 
Furnace, basic process............ 1,544 10:0 Heating of alumin a 711 ' 
Puddling iron ..................... 2,240 | 5°0 Heating of copper speaks 493 | 
Crucible, Siemens | 3,360 40 Heating of carbon  ............ c 578 
Crucible, Greenwood ............ | 5,600 2:4 Deduct heat produced by oxidation —— 4,871 (gross) | 42:0 
Crucible, Greenwood ............ 6,720 2:0 ef carbon gn io manta 1,096 | 
)))) ey or ae ет 35,775 (nett) 52:5 


llb. of zine from its ore, whence it follows that the efficiency 
of the process over all is about 2:7 per cent. This also is 
essentially a case of crucible heating; for a mixture of zinc 
oxide and carbon is placed in a retort, and raised by external 
firing to a temperature of 1,100°C., when the metal is reduced 
and distils over. 

Taking the mean (8:5) of the last four values in Table II., 
it follows from Table I. that the efficiency of the electric 
furnace needs only to be as high as 21:1 per cent. if turbines 
are employed as the source of energy, or 63:4 per cent. using 
coal and steam, to render it quite as economical as direct coal 
firing for all crucible heating; and it remains to be considered 
whether this state of things can ever be expected to be 
attained in practice. It is somewhat more difficult to arrive 
at the efficiency of electrical heating; for the only work done 
therewith on the large scale, in this country at least, of 
which all the details required in making the present com- 
parisons have been published in a reliable form, was in the 
Cowles aluminium furnace at Milton, and this took place 
Some years ago, and can hardly be said ever to have emerged 
far beyond the experimental stage. 

In a Paper read before the В” Section of the British 
Association, and printed in the Journal of the Society of 
Chemical Industry (1889, 677), Dagger stated that the yield 
of aluminium at the Milton works of the Cowles Aluminium 
Company was llb. of metal in the shape of alloy per 18 н.р. 
hours. Recorded in this form, the process is not directly 
comparable with those quoted above; for besides having to raise 
all the contents of the furnace to the temperature of reaction, 
the electric current had to provide the far larger amount 
of heat absorbed in the purely chemical operation of decom- 
posing the corundum, and setting free the metallic aluminium. 
As all but one of the necessary thermo-chemical data have 
been put on record, however, it isa mere matter of calculation 
to make the comparison. 

The heat of formation of alumina equals 130,500 calories 
per 16 parts of oxygen; and it consists of ALO,, that is to 
say, 54 parts by weight of metal and 48 of oxygen. Therefore, 
to set free 11р. of aluminium from the oxide involves the con- 
sumption of 130,500 x 453-6 + 18 = 9,288:6 large calories. 18 
E.H.P.-hours represent 18 x 746 x 3,600 x 0-00024 = 11,601:8 
large calories; so the purely chemical efficiency of the furnace 
was 28:4 per cent. The charge consisted of 251b. of alumina, 
50lb. of copper, and 121b. of carbon; roughly, 21b. of alumina, 
4lb. of copper, and 110. of carbon. According to Richards 
(* Aluminium," Third Edition, p. 240), the temperature at 
which carbon should theoretically reduce alumina is 1,980°C., 
in round numbers 2,000'C. The amount of heat required to 
raise llb. of water from 15'C. to 2,000'C. is 900 calories ; and 
again employing Béde's formula for copper (/=0-091, a= 
0:000023, t = 2,000'C.). the mean specific heat of this metal 
between 0 C. and 2,000 C. is found to be 0:137. The copper, 
therefore, in the charge absorbed 4 x 0:137 x 900 — 498 calories. 
Dewar's value for the mean specific heat of carbon up to 
2,000 C. is 0:42, so that it required 378 calories. Unfortu- 
nately, in the case of alumina this constant does not appear 
to have been determined at high temperatures, the figure 
given by Regnault (0-19762 for corundum) being only up to 
100'C. It will probably not be unfair to double this; and 
the heat taken up by the oxide, therefore, was 711 calories. 
The physical efficiency of the furnace was thus 498 + 978 +711 
= 1,582 large calories, or 13:6 per cent.; and its total effec- 
tive power 3,289 + 1,582 = 4,871 calories, or 42 per cent. over 
all; but it must be remembered that part of this heat was 
derived from the conibustion of the carbon in the charge, 
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which was converted into carbonic oxide during the process. 
The heat of formation of this gas is 29,000 calories per 16 
parts of oxygen ; consequently, the heat evolved in this partial 
combustion of IIb. of carbon is 1,096 calories (9:5 per cent.). 
The net electrical efficiency of the Cowles furnace is thus 
shown to have been 82:5 per cent. (cf. Table III.). 

What is usually considered to be the chief advantage of 
the electric smelting furnace, viz., the ease with which a 
higher temperature is reached than is possible in the case of 
coal, does not bear on the present question, as in the vast 
majority of instances of crucible work there is no difficulty in 
obtaining the requisite heat by means of coal; still, it is a 
consideration which must not be lost sight of, as it is an 
additional argument in favour of electrical heating. 

Assuming for the moment that the work done in the Milton 
furnaces consisted simply in the melting of aluminium by 
electrical agency, that the operation could have been con- 
ducted by coal heat; and supposing also that the dynamos 
had been run by water-power, the figures in Table III. show 
that the process would actually have been cheaper than if coal 
firing had been employed; for the efficiency of the furnace 
was 32:5 per cent., instead of 18:1 per cent.—an advantage in 
favour of electricity of 80 per cent. Allowing for the fact 
that the current was obtained from steam engines, the effi- 
ciency of the plant needed only to have been 54:8 per cent. to 
make it equally economical with coal firing, that is to say 
that its efficiency only required to be raised some 67 per cent., 
or two-thirds, to enable it to compete on level terms with 
ordinary crucible work. 

Whether this increase in efficiency can ever be attained in 
practice still remains to be seen ; but one or two points tend- 
ing to show a probability in that direction may be briefly 
indicated. In the first place, the temperature of the reaction 
itself was considerably above that needed in most metal- 
lurgical operations; and it is, of course, well known that the 
loss of heat by radiation and convection always rises far 
more rapidly than the mere increase of temperature in the 
furnace. Secondly, the materials employed, excepting the 
copper, possessed high specific heats, even at low temperatures, 
and were also bad conductors, so that the apparent loss of 
energy occasioned in this manner was much greater than 
would occur were a metal such as iron or copper alone under 
treatment. Moreover, it is at least doubtful whether the long 
rectangular, box-shaped furnace was the most efficient that 
could be devised ; whether for the sake of reducing the area of 
surface compared with the capacity, it would not be better to 
adopt the usual cylindrical form, with perhaps the electrodes 
placed vertically, as is the custom in the electrolysis of fused 
salts, instead of in the horizontal position. 

Enough, however, has been said to prove that wherever 
there is water-power available it is considerably cheaper to 
conduct crucible fusions by means of electrical agency than 
by direct coal firing; and it is at least possible that in the 
future it may also be found advantageous, more especially 
when the purity of the substance under treatment is of par- 
tieular moment, to employ coal for the preparation of 
electricity, rather than to fire a crucible furnace with it direct 
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Combination of Electrical Companies in Germany.— The 
Frankforter Zeitung announces that at the last moment a hitch 
has occurred in the negotiations between the Allgemeine and 
Union Electrical Companies, and the proposed combination has 
been abandoned. | 
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THE HOEPFNER PROCESS REDIVIVUS. 


Periodically accounts are published purporting to describe 
the latest developments of the Hoepfner process, and one of 
these is just now extant among us. The fundamental idea of 
‘the method is a good one, to wit, the leaching of an unoxidised 
copper ore with a solution of cupric chloride, and the electro- 
‘lysis of the solution of cuprous chloride said to be thus 
obtained. A portion of the energy necessary to reduce the 
copper to the metallic state is, in this manner, provided by 
the ore, which may be considered—from an energy point of 
view—as being nearer metallic copper than is an ore fully 
oxidised by roasting. Whether the primary reaction between 
euprie chloride and any of the mineral sulphides of copper 
occurs with sufficient ease to allow of the former being 
reduced by the latter to cuprous chloride with the acquisition 
of an equivalent of copper ready to be thrown down on the 
subsequent passage after leaching liquor through the electro- 
lytic cell, is still a moot point. The contrary has been more 
than hinted, and, as far as we know, no attempt to confute 
the scoffers has been made by any speaking with authority. 
It is clear, then, that to discuss the development of the Hoepfner 
process, its master reaction must be taken as a matter of faith 
rather than of knowledge. Adopting the requisite attitude of 
receptivity, one finds the following exposition of the present 
position of the process (set forth in the pages of the Engineer- 
ing and Mining Journal) entirely congenial. 

Leaching complex cupriferous ores with cupric chloride gives 
a solution containing copper, silver, lead, bismuth, iron and 
arsenic. Treatment with metallic copper precipitates the 
silver ; cooling causes lead chloride to deposit in great part ; 
minor impurities forming oxides which are feebly basic, may 
be got rid of by using powdered limestone as a precipitant. It 
is the elimination of the iron at which the real interest begins. 
This purification is said to be effected by a reaction repre- 
sented by an equation as fascinating in its simplicity as that 
given for the leaching of copper sulphide by cupric chloride ; 
the symbols ranged below, thus— 


2Cu,Cl, + 2FeCl, + 80 = 4CuCl, + Fe,O,, 


indicate that by acting on a mixed solution of cuprous chloride 
and ferrous chloride with oxygen in the form of air, all the iron 
will be oxidised to ferric oxide (presumably hydrated), and the 
surplus chlorine will be obligingly taken up by the cuprous 
chloride. Proof that anything of the kind occurs is not 
volunteered, and considering the relative stability of ferrous 
chloride and the avidity of cuprous chloride per se for oxygen, 
& rigorous demonstration is certainly to be preferred to any 
equation, however neat. Further, itis clear that at least twice 
as much copper as iron must be present in solution to provide 
the proportions required by the equation. But, being in an 
indulgent mood, we will concede the validity of this reaction; 
then it is clear that the solution purified and ready for 
electrolysis contains its copper in the cupric state. The 
advantage in point of energy consumption for the deposition 
of copper from such an electrolyte becomes negligible. In 
short, deposition is to be effected after all from a cupric and 
not from a cuprous solution, and the output of copper per 
ampere-hour is just what it generally is. 

Estimates of fuel consumption and cost are given in the 
article which we quote. Thus, working with a voltage of 
0:5 to 0-7 volt (which connotes the use of a cuprous solution) 
à yield of 10010. of copper is said to be obtained per day per 
horse-power, and to involve the consumption of 1001р of coal 
for power and for heating the solutions. The cost of extrac- 
ting (and depositing) one ton of copper by the Hoepfner 
process is estimated at £7. 12s. from ores containing 5 to 10 
per cent. of copper. Taking the price of electrolytic copper 
as being £5 per ton higher than that of ordinary refined 
copper, the portion of the cost to be allotted for the direct 
extraction of one ton of copper (irrespective of its refininy) is 
£2. 12s. Further, the 70z. or 80z. of silver, which would 
hardly be paid for by the ordinary smelters, is recovered by 
the Hoepfner process, and is valuable enough to cover the 
total cost of extraction. Analyses of copper prepared in this 


manner show the product to be as pure as ordinary electrolytic 
copper from sulphate solutions; the electrical conductivity is, 
therefore, presumably up to the usual standard. 

All this is satisfactory enough ; but we confess we should: 
like to hear a little more about that attractive method for 
purifying the solutions from iron. 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


To-day) FRIDAY, January 22nd. 


PHTSICAL Society. 
ð p.m. Meeting at Burlington House. Papers to be read: 
(1) “An Exhibition of Some Simple Apparatus,” by 
W. B. Croft, M.A. (2) On the Passage of Electricity 
through Gases," by E. C. Baly. 
INSTITUTION OF JUNIOR ENGINEERS. 
$ p.m. Meeting at the Westminster Palace Hotel. Lecture 
on “Comparisons of Similar Structures Large and 
Small," by Prof. A. Barr. 
RovAL INSTITUTION. 
9 p.m. Friday evening discourse, “Properties of Liquid 
Oxygen," by Prof. Dewar, F. R. S. 


SATURDAY, January 23rd. 
INSTITUTION OF JUNIOR ENGINERRS. 
6.30 p. m. Twelfth Anniversary Dinner at the Westminster 
Palace Hotel; the President, A. R. Binnie, in the Chair. 
MONDAY, January 25th. 
NORTHERN SOCIETY OF ELECTRICAL ENGINEERS, 
8 p.m. Ordinary General Meeting at the Palatine Hotel, 
Hunt's Bank, Manchester. Paper to be read, Alternate- 
Current Switch Gear,” by L. Andrews. 


TUESDAY, January 26th. 
| RovaAL INSTITUTION. 
Jpm. Afternoon Lecture II.. Animal Electricity," by 
Prof. A. D. Waller, F.R.S. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read, “ Тһе Diver- 
sion of the Periyar,” by Col. J. Pennycuick. 
WEDNESDAY, January 27th. 
ELECTRICAL STANDARDISING TESTING AND TRAINING 
INSTITUTION. 
% рт. Old Students’ Dinner at the Imperial Institute. 


THURSDAY, January 28th. 
MUNICIPAL ELECTRICAL ASSOCIATION. 

10.30 a.m. Meeting at the Westminster Palace Hotel to 
consider the subject of fire risks at Electricity Works, 
when Mr. Councillor Pearson, of Bristol, will read a 
Paper on this aubject, 

INSTITUTION OF ELECTRICAL ENGINEERS. 

8 рт. Ordinary Meeting at 25, Great George-street, West- 
minster. Paper to be read, “Electrically Interlocking 
the Block and Mechanical Signals on Railways,” by 
F. T. Hollins. 

SOCIETY OF ARTs. 

$ p.m. Howard Lecture I.: The Mechanical Production of 

Cold,” by Prof. J. A. Ewing, F. R. S. 
PRIDAY, January 29th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Students’ Meeting. Paper to be read. An Experi- 
perimental Investigation of the Efficiency of a Pelton 
Waterwheel,” by S. Henry Barraclough. 

ELECTRO-HARMONIC SOCIETY. 

S p.m. Smoking Concert in the Banquet Room of the 

St. James’ Hall Restaurant, Regent-at. 
Roya. INSTITUTION. 

pm., Friday Evening Discourse, The Polarisation of 
the Electric Ray,” by Prof. J. C. Bose. 

SATURDAY, January 30th. 
INSTITUTION OF JUNIOR ENGINEERS. 
y. m. Visit to the Lion Brewery, Belvedere-rd., Lambeth. 


— = — — 


Canals and Electric Lighting. For some time the Gas Com- 
mittee of the Bingley District Council have been considering a 
proposal for the supply of electricity to the town by the Leeds 
and Liverpool Canal Company. It is the intention of the Com- 
pany to establish works at Bingley for the generation of elec- 
tricity by means of power furnished by the fall of water at the 
five-rise and three-rise locks at Bingley. The Directors have 
oftered to supply the Committee at the price of 4d. per unit. 
Under this proposal the Committee would undertake the work 
of distribution. The District Council have engaged Mr. 
Gibbings, electrical engineer to the Bradford Corporation, to 
prepare an estimate of the cost of works of supply and distri- 
bution. 
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With this week's number of The Electrician is issued (gratis) 
A Supplement Table of Electric Railways and Tramways of the United 
Kingdom. 
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1 TRACTION IN THE UNITED KINGDOM. 


Electric traction on railways and tramways is at the present 
moment claiming the first and closest attention of electrical 
contractors. Upon its immediate and rapid growth the 
highest hopes of manufacturers and consulting engineers are 
based ; and there seems every prospect that the time has now 
come when it will supply for them employment which the 
inevitable saturation in electric lighting constructive work 
might otherwise have lost to them. Nor are the contracting 
and the consulting engineering branches the only ones for 
which the situation promises advantage ; for a spread of electric 
traction over our tramway and light railway systems would be 
sure to benefit electric supply concerns, from whose stations 
power will in many cases be obtained for working electric cars; 
besides which, occupation would be provided for a new and 
large batch of power-station engineers and workmen. At this 
juncture, therefore, when the United Kingdom appears to be 
venturing seriously upon electric tramway enterprise, a syste- 
matic survey of the little that has already been done may 
prove timely. 

Doubtless, the very first impression that will be produced 
by our Electric Traction Supplement this week will arise from 
the comparative sizes of this list and the lengthy list of Elec- 
tric Supply Stations which we published some three weeks ago. 
The comparison is even more instructive than it is curious, and 
it will repay close investigation. As the two tables now stand 
the number of concerns tabulated are as follows: — (1) Of 
concerns actually in operation there are but 19 electric rail- 
ways and tramways, while the number of electric supply 
stations amounts to 119; (2) of the concerns in process of 
erection or in progress there are 12 involving electric trac- 
tion, and only seven for electric supply ; (3) while of the con- 
cerns projected with more or less uncertainty that they will 
ever blossom into actual working undertakings, no less than 
51 are recorded for electric railways and tramways, even after 
certain very doubtful cases have been omitted, and only 12 
are projected for electric supply. An obvious lesson is taught 
by these comparisons ; viz., that while electric supply is an 
industry that shows some— we hope transient - symptoms of 
saturation as regards new concerns, in the case of electric 
traction there is every promise of a rapid increase in the total 
number of lines in operation. Even should only 50 per 
cent. of the projected schemes ripen into actual engineering 
undertakings in the next twelve months, and the 12 now 
in progress be set in operation, there will still be 37 new 
lines to add to our list of systems in operation next year, 
or an increase of 195 per cent. per annum. We may push 
our comparison still further, and place side by side our 
present Electrie Traction Table and the first of the long 
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Mavor: Coulson- poncentric Wiring. 


47, 5 — Street, Bridgeton Cross, i — ~ 


аме Cyclone Electric Fan Х RAY TUBIS, | 
| ER "Mi -Has been proved by the highest authorities to | FLUORESCENT SCREENS. 
ыз). 4 be the Most Efficient in the Market, i | INCANDESCENT ELECTRIC LAMPS 


ч А/Д. : 
| „ М АТТН EWS & YATES, : PRACTICAL MAKER, EXPERIMENTAL & SCIENTIFIC 
TE 2/3 vid |" 


і JC. GLASS BLOWING 
Swinton, MANCHESTER. 67, Farringdon Road, E.C LASS BLOWING. 


F. F. WIGGINS Sz SONS, 10, TOWER HILL, E., 
Telephone No. 2248 Avenue. 102 & 103, MINORIES, LONDON, E. C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


— 


A ” ADOPTED A EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, (| 
zu AUULILU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS TYPES AND SizES KEPT IN STOCK. 


d THE PATENT 
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WORKS: LAMBETH, LONDON, S. E. DEPOTS: BIRMINGHAM. рег St. 


OWLEY REGIS, STAFFS. POOL .. ..Soho St. : 
SMETHWICK, nr BIRMINGHAM. MANCHESTER. Deansgate. 
ST. HELEN’S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS...... Rue de Paradis. , 


— 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in “THE ELECTRICIAN.” 


The following forms a List of the Leading Firms In the Eleotrioal and Engineering Trades, 
from whom all desoriptions of Eleotrioal and Engineering Plant, Apparatus, instru- 
ments, and Aocessories oan be obtained. 


Advertisers are entitled to entries in this List free of charge according to the size of their Advertisement. Additional entries are made at a low charge. 


particulars of which will be forwarded on application to “ The Publisher.” 


the Publisher, 


AGENTS (Electrical). PAGE 
Berend (O.) and Co., Dunedin House Basinghall-avenue, London, E. O.... 
Agents for Messrs. Hartmann and Braun, &с., &c. 
Conse and Simon, 52, Queen Victoria-st., London, E. Cc... 2 
ents for Constantia” Incandescent Lamps, &c. 
Dennis W. F. and Oo, 23 Billiter-street, London, E.C. оо - ооооо со оова оооо оо 1 
| Agents for Messrs. Felten & Guilleaume & Antwerp Telepboue Works. 
Drake and Gorham, 66, Victoria-street, Westminster, London, S. W... — 
| Sole Agents for the Jandus Arc Lamp, 
Espir, F., 8, Rast India-avenue, London, K.od00d . 136 
Agent for the Hungarian Incandescent Lamp Company. 
International Electric Company, 65, Redoross-street, London, E. OO. 22 
Agents for Mix and Genest (Limited), Berlin. 
Levi (J.) & Co., 97, Hatton-garden, London, E. C00 3È 
Agents for Jules Richard, Paris. 
Quicke, С. F. 73, Finsbury Pavement, London, E. C000... ⁊ 424 34 
Messrs. Connolly Bros. 


3 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 
Wilhelm and Co. ,182, Wool Bxchange, Coleman-street,London,E.O......... 17 
Agents for Hard” Incandescent Lamps, Weinert’s Aro Lamps, and 
Messrs W. Kücke & Co. 
ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8. W... . 14 
% D. P.“ Battery Co., 66, Victoria-st., London, 8. W.; and Old Charlton, Kent. 5 
Edison and Swan United Eleotric Light Company, Ediswaa-buildings, 86-87, 
Queen-street, London, E O., and Branches 
Electrica] Power Stor. Co., 4, Great Winchester-st., Lond., R. O., & Millwall, E. 40 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S. Wewer. ае в 
Greenwood & Batley, гаете. „Leeds: and 16, Great George-st., Lond., S. W. — 
“I.E.S.” Accumulator Co., 8, Delahay-street, Westminster, London, S. W... . 18 
International Electric Company, 55, Redcross-street, London, Е.С. i. 24 
Lamina Accumulator Syndicate, Broad-street Avenue, London, E.C......... 23 
Salmony (Н. M.) & Co., 61, Charing Cross-rd., London, W. CCCbCG ... 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 6 
Tudor Accumuiators,6, Cross-street, Manchester . 10 
ALTERNATORS. 
Brush Electrica [Engineering Co., 49, Queen Victoria-st.,London,E.C. ...... 88 
Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford, 7, 24 
Easton,Andersou & Goolden,8,W hitehall-pl,London,S. W. Works: Erith,Kent 40 
Edison and Swan United Electric Light Company, Ediswan-baildings, 36-37, 
Queen-strect, London, E.C., and Branches ................................ 
Electric Construction Company, Wolverhampton; and Dash wood House, Old 
Broad-street, London, E. —ęœ———ͤ * ес оооовеооооо се 699246 еоовоов оо — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Loadon, E. C., & Salford 25 
Johnson & Phillips, 14, Onton-ct., Old Broad-at., London; & Charlton, Kent. 1, 29 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 6 
AMMETERS. 
Боор Оз ы УЫ pate al 8 ; аКырКы” = 
nand Swan Unite ectric Light Oom Ediswan-buildings,36- 
Queen-street, London, E. C., and Branches. L2 & TOM 8 ss i : 


Electric Construction Company, Wolverham ton; and Dashwood Ho 
Broad-street, London, E.C. . 5 x 5 e bon e 


Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Chariton, Kent.1, 29 
16 


Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, K. O. аз 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. CC. 20 
J., 50, Red Lion-street, Clerkenwell, London, Е.С. .................. 90 


@eeee ee e eee ee 6d 6.8 33 
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Siemens Bros & Co., 12, Queen Anne’s-gate, London, 8. W.; & Woolwich „Kont 6 


ADDRESSES. 


70108 Бах а СО. 1и, Mleotrical Engineers and 
DGM 
TORE STREET, LONDON, W. C. R 
Established 1855, 


Specialities—Electric Bells, Burglar Alarms, Fire Alarms, Watchmen's 
Clooks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electrio nen Pe ters: Coduri, Speaking Tubes, Gas Lighters, 
Е Testing and Telegraph Instrumenta, Electrical Torpedo 

us. 

Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 

control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &c., as devised for and ado by 

H.M. Home Office. Contractors to H.M. Post Office and War Office. 

Electric Lighting—Domestio and Publio. Estimates Free on Application. 

Kight Prize Medals awarded. 
Telephone No, 3548. Telegraphic Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors. 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
сее Lighting, Dynamos, Lampe, Switches, Electroliers, Brackets, 


Specialities in Primary Batteries for Electrio Lighting, Venetian 


Shades and Glass, Carbons, &o. Tem ichti 
short notice. Estimates free Telephone No, 360 8 ези 


Bold Type entries or additional matter сап be arranged for wich 


ANTI-FOULING COMPOSITIONS. PAGE 
Indestructible Paint Company, 27, Cannon-street, London, Е.С. ..........-- 
Kirkaldy ,(J.)and Sons, East London Works, Garford-street,London, E. 85 


ARO LAMPS. (See Lamps) 


ASBESTOS. 
United Asbestos Company. Dock House, Billiter-street, London, E.C. ...... 18 
Willcox (W. Н.) and Co., 84 and 86, Southwark-street, London. — 
AUCTIONEERS AND VALUERS (Mechanical). 
Wheatley Kirk, Prioe, and Goulty, 49 Queen Victoria-street, London, E. C., and 
Manchester...... 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8.W....... 14 
“ D. P. Battery Co., 66, Victoria-st.,London,S.W., and Old Charlton, Kent .. 5 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. C., and Branches . . 33 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C.; & Millwall, E 40 
E in Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 
estminster, London, S. W. 
General Electric Co., 69 71,& 88, Queen Victoria-st., London, E. O.; & Salford 25 
“I.E.S.” Accumulator Co., 8, Delahay-street, Westminster, London, 3.W. .. 13 
International Electric Company, 55, Redcross-strvet, London, E.C........... 21 
Johnson and Phillips.14, Union-ct. , Old Broad-st.. London; & Charlton, Kent.1, 29 
Krupka and Jacoby, 61 and 02, Watling-street, London, Е.С, ................ — 
Salmony (H. M.) & Co., 61, Charing Оговв-тӣ., London, W. .............. 
Siemens Bros. & Co.,12,Queen Anne’s-gate, London, g.W. „& Woolwich, Kent. 6 
BATTERY JARS. | 
Stiff and Sons, London Potteries, Lambeth, London, 8.E......... se «e osae — 
BEARINGS. 
Auto-Machinery Company. Read-atreat.Ooventrv (Patent Ball Bearings) .. 4 
Stas з 
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Roller Bearings Co., 1, Delahay-street, London, S. W. . 
BELTING. 
Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London, S.. 
BOILERS. 
Olayton & Shuttleworth, Lincoln ; and 95, qu Victoria-st., London, E.C. — 
Davey, Paxman & Oo., Colchester; and 78, Queen Victoria-st., Loadon, Е.О. 24 
кош Ana roon & Goolden, 3, Whitehall-place, London, S.W. Works: А 
Pi en оороо „ 2 % „ „ „% „ % „„ 6% оо % „eee 6 6 6 % „% „ 6% „%% „ „% „ „% 6% 6 6% „%% „%%% % „%% 
Mather and Platt, Salford Ironworks, Manchester ......- QUIERO ORE X wk wales 


*€»0060*60900^0906020250905090060950*900290609206 2 


CABLE COVERING MACHINERY. | . 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 29 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland................ — 
CABLE COMPANIES. 
African Direct Tel. Co., Winchester House, 50, Old-Broad-st., London, Е.О. 35 
Anglo-American em d Oo., 26, Old Broad-street, London, Е.С........... Jy 
Brazilian Submarine Tel. Co., Winchester House, 50, Old Broad-st., London. 37 
Commercial Cable Co., 258, Broadway, New York, U.S.A. London Office, 

55 and 66, Bishopsgate-street Within, London, E.C 
Direct United States Cable Oo., Winchester House, 50, Old Broad-st., London. 85 
Eastern Telegraph Co., Winchester House, 50, old Broad-st., London, E.C... 84 
Eastern Extension Tel. Co.,Winchester House, 50, Old Broad-st., London, Е.С. 84 
Eastern & S. African Tel. Oo., Winchester House, 50, Old Broad-st.,London,E.O. 86 
Indo-European Telegraph Co., 18, Old Broad -street, London, E.C............ 85 
West African TelegraphOCo., Winchester House, 60, Old Broad-at., London, E. CO 86 


CABLE SUPPLIES. 
Caliender’s Cable and Construction Oo., 90, Cannon-street, London, E. C.; 


and Erith Магяһев,Көп{.........................› WV err УКГ КС ОК 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quicke, 
72, Finsbury-pavement, Е.С ......... VU RT Ad UN ues OER CE RE E Price a atl us 


Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.O......... 

Edison and Swan United Klectric Light Company, Ediswan-bnil dings, 86-57, 
Queen-street, London, E. C., and Branches. 

Felten and Guilleaume—Sole Agents: W. F. Dennis & Co., 28, Billiter-st., E. O. 1 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage). 


INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s 
Published at 137, Canning St., CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, S. W. 


USEFUL HANDBOOKS. 


By EF". в. BAD TT. 
Price hs. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BELL-HANGHER'S HANDBOOK. 
EKLEGOTRIO TRANSMISSION HANDBOOK, 


“THE BLEOTRICIAN" PRINTING а PUBLISHING 09., Limited. 
| 1, 8 aud 3, Salisbury-oourt, Fleet - street London, B.O, 
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ye AUTOMATI C 
STANDARD SCREW 
COMPANY 


am — 7 | MALIFAX 


M d ARE HARD FISRE С°, 
18. BONG LANE, LONDON, E. C. 


Price id.] DAILY 


[Price 1d. 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 
Contains :— 


ALL THE CONTRAOTS OF THE DAY. 
Including :— 


THE ELECTRICAL AND ENGINEERING 


REQUIREMENTS OF THE WORLD. 


Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher 


Subscriptions:—3 months, 9s. od. ; 
post free. Single Copies 1d., post free 14d. 
ADVERTISEMENT RATES ON APPLICATION. 


6 months, 19s. 6d. ; 12 months, 39s 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, B.C. 


If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF ‘MACHINERY 


SEND SIX STAMPS FOR 
2390 0) 7) 0 S 


MONTHLY MACHINERY RECISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stock 
Kingdom, Ready for Prompt Delivery. 


of Miscellaneous Machinery in the 


Classified Index to Electrical Trades conoci 


CABLE SUPPLIES—Continued. 
British Insulated Wire Co., Preston 
Eu‘son and Swan United Electrio Light Company, Ediswan- Бак 36-87, 
Queen-street, London, E.C., and Branches ............ 

Fowler-Waring Cables Co., 82. Victoria-atreet. London, S. W.: * N. Woolwich 
General Electric Oo., 69, 71 & 58 Queen Victoria-at., London, E. C.; &Salford 
Glover (W. T.) & Co., Salford, Manchester; and 89, Victoria-st., London, . W. 
Henley s (W. T. Tel. WorksCo.,37. Martin B.- Inne, Lond. E. C.; and N. Woolwich 
Johnson and Philli ра, 
London Electric W. Co. Playhouse-yard ,Golden-lane, London, E 0 
Belmony (H. M.) and Co., 61, Charing oss-road, London, W.C. 

Siemens Bros. and Co.,13,Q Queen Anne'a Gate, London ; and Woolwich, Kent 
Société d'Ex „га des Cables Electriques, Cortaillod, Switzerland ...... 


Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
Vi a-street, London, H. C. and Hiv6rpoo léceevcesszee opeire ног de 
CARBONS. 


Brush Electrical Engineering Co, 49, Queen Victoria-street, London, E. C. 

Carbon Syndicate, 89, Victoria-utreot, Westminster, 8. W. 

Edison and Swan United Electrio Light Company, Ediswan-buildings, 88-97, 
Queen-street, London, E. C., and Branchen 

General Electrio Co. , 69, 71 & ӨЗ, Queen Victoria-st., London, E. C.; & Salford 


PAGE 


i 
— 95 


25 


10 
1 


8,14, Union-ct.,Old Broad-st., London; ee oi Kenti, ® 


6 
18 


1 


Johnson апа Phillips, 14, Union-ct., Old Broad.gt., London; & Charlton, Kent 1, 29 


Balmony (H. M.) and Co., 61, Charing Cross-road, London, W. Oo oe 
Scholrig (Oscar), Dashwood "House, London, B.C. ... 
8 Bros. and Co., 13, Queen Anne’s-gate, London; and Woolwich, Kent 
Edison and Swan United Electric Light Company, Ediswan-h вна, 36-87, 
Queen-street, London, E.C., and branches ... 
Genera! Electric Co., 69, 71 & 88, Queen Victoria-st.,London, E. .; & Salford 
Harris (J. F. and Q. J, 8-80, Wilson-street „Finsbury, London, K. C. e 
' MoGaw and Co. ,York-road, Lambeth, London, C ion 
CHEMICALS. 
Boor(G.)and Co., land 2, Artillery-lane Bishopsgate-street Without, E. C. 
CONDENSING PLANT. 
Allen(W. H.) Son & Co., Bedford; and 19, Great George-street, London, 8.W. 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
street, London, 8.W. .................. .... _..........-.....5........ 
Easton, Anderson & Goolden, 3. Whitehall-pl. London, S. W. Works: Erith, Kent 
Muirhead & Co., 54, Old Broad-strcet, E. C.; and Elmer's End, Kent 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. W. 


CONDUITS. 


ell 


Orompton & Oo. ,MansionHouse-buildings,London,EÉ.C.; and Chelmsford 8, 24 
2 


Doulton and Co., Lambeth, London, S. En. 
Fowier- Waring Cables Co. ‚89, Victoria-st., London, 8 W.; and N. Woolwich.. 


— 


General Electrio Co., 69,71 & 88, Queen Victoria- st., London, E. C.; & Salford 25 
Johnson and Phillips,14, Union-ct. „Old Broad - st., London; & Charlton, Kent 1,29 


Laurence, Boott and Со. Gothic Works, Norwich .... sie Verb d Re cede 
Stiff (J.) and Sons, The London Potteries, Lambeth, London, I8. E. 3 
овоо PLUMBAGO. 
Carbon e 89, Victoria- street, Westminster, 8, W. 
сазо ара Со., ‘Lambeth Pottery, London, B. E. 


Berend (O.) and Co.,DunedinHouse,B hall-avenue,London,E.O..... = 

Dorman and Smith, Manchester; and 94, Charing Oross-road, London, W . C. 

roce and Swan United Electrio Light Conipany, Ediswan-buildings, 86-87, 
street 1 Б and Branches Pre 

General Bleotrlo Co rale, n Victoria-at., London, Е.О. ; & Salford 

о. де and on, Getic orks, Norwich .....e as asas ms =e ao sono ooume 

üry-st, 0 oun one aw me om 0008 


— (H. M M.) and Co., 61, Cross-road, London, W.O. = == === 


2 


32 
25 
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DISINFECTANTS. PAGE 
Sanitas Co., Three Colts Lane BethnalGreen, London, . 82 
DYNAMO BRUSHES. 
Dickson, James, 48B, Gray's Inn-road, London, W.C. ...... “КО КАТКЫ Ил 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87 | 
' A Queen-street, London, E. C., and Branches eee 82 
General Electrio Co., 69,71 & 88, Queen Victoria-st., London, E. C. ;& Salford 25 
DYNAMO MANUFACTURERS. 
Allen (W. H.), Son and Oo. n sand 19, Great George- st., London, B. V. — 
Brush Electrical Engineerin о. ‚49, Queen Viotoria-street, London, E. C... 83 
Clarke, Chapman an ра ad-on-Tyne; and 50, Fenchurch-st., London 10 
Clayton Foundry Со., Clayton, Manchester .................... 
Crompton & Co., Mansion „ E. C.; and chelmsiord EJ 24 
Crypto Works Co., 29, Clerkenwell-road, London, Coo... : . 17 
Davy Electrical Construction Co 16, Victore sient Wanlminsior S.W. .. 8 
Easton, Anderson& Goolden,8, ынай, London, B. W. Works: Erith, Kent 40 


Edison and Swan United Electric Light Company, Ediswa n-buildings, 36-87, di 


Queen-street, London, E.C., and Branches .... 
Electric Construction Co., ‘Wolverhampton; and “Dashwood "House, Old 
Broad-st., London, E.C. 
Fowler (J.) and Co., Leeds, and 6, Lombard-atreet, London, E.C. 
General Electrie Co. ,69, 71 & 88, Queen Victoria-st., London, E.C. ; ; T Salford 


Holmes (J. H.) and Go., Nevcostie on Tyne j and 17, Coleman-street, E.C. .. 


95 
4 


Jackson (P. R.) aud Co., Salford Rolling Mills, Manchester ................ 
Johnsonand Phillips,14, Union-ot., Old Broad-st., London ; & Chariton, Kent l. 29 
Laurence, Scott and Co., Gothic Works, Norwich ree оао — Ee rT 
Mather and Platt, Salford Ironworks, Manchester (m 21 
Newton Electrical Works, Taunton England C EE — 
an, C., 3, Wynyatt-street, Clerkenwell, London, E. C.. . — 
Siemens Bros. & Co.,1 Queen Anne's-gate, London, 8.W.; ; & Woolwich, Kent 6 
EBONITE AND VULCANITE. 
Harburg India Rubber O. Co., F. Winter, 188, London Wall, Wood-st., London 38 
Moseley (D.) and Sons „Chapel Field Works, Ardwick, Manchester 1 
ELECTRIC BELLS. 
dison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E.C..and Branches ꝗ . 83 
General с Co., 69, 71 C88, queen Victoria-st. London, R. C. &; Salford 95 
Telegraph Manufacturing Co., Helsby, near W n; and 11, Queen 
vi street, London E. C., and Liv „ b 
Western Electric Co,, 79. Coleman-street, London B.C. .. —— 18 
ELECTRIC GAS LIGHTERS. , 
Edison and Swan United Rlectric Light Company, Ediswan-buildings, Wi 
Queen-street,London, E. O., and Brancheennnns eee eon 82 
General ElectricCo., 69 &71, ‘Queen Victoria-st London. B. O; ; & Saiterd.. — æ 35 


ELEOTRIO LIGHT CONTRACTORS. 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria - 
street, London, 8&.W. а... ооо ое ооо ооо ононе воне 
Brush Electrica! Eng. Co.,49, Queen Victoria-street, London, R. C. 
Crompton & Co., Mansion House-buildings, London, Е.О.; and Chelmetord 8, 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, 8 
Drake and Gorham, 66, Victoria-street, London, B. W... оо нена 
Easton, Anderson and Goolden, 8, Whi tehall-place London, Е ЛИНИИ 
Electric Construction 18 e : Dashwood House, Old 
Broad-st., London, Q. Gt. Winchester-st, London, E. „ ^ee900250009*2.050099€9 


Elec. Power осе де. 
Fowler (J өн, эр! 5 
Др 8. PEPY dinem ice . London, Е.С ; & Bourton, Dorset 


M 


ine сос ваай Rolling Mills, Manchester 
АГА — Old Be Broad-st.,Lond. Id. T Саноо, Kent 1,99 
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Classified Index to Electrical Trades— Continued. 


Laing, Wharton and Down, 82a, New Bond-street, London, W.. e. 
Laurence, Scott and Co., Gothic Works. Norwich ......... ———" 
Mather and Platt, Salford Ironworks, Manchester ...... — — E 
Sex (Julius) and Co., Ri ount-street, Store-street, London, W.C..........- 
ELEOTRIO MINE EXPLODERS. 
TR 
Siemens Bros. & Co. Ia usen Ann? Agste London,8.W.; & Woolwich, Kent 
ELECTRIC MINING MACHINERY. 
Reston, Anderson & Goolden,8, Whitehall-pl., London. S. W. Works Erith. Kent 
Edison & Swan United Боо то: Company, Ediswau-buildings, 30-87, 
лее» -street, London, E. C., and Branches . . 3 „ cern eens 
Geren Electric Co.. 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 
0 . Mills, Manchester 
КІС TRAM : | 
Anderson, A. and J. M., 85, сопа ета Westminster, London. S. W. 
' ZNGINEE and COONTRAOT 
. Belliss X E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria - st., 
London 8. 6 „„ „„ „„. «эое =:=фэФеэ=еъ sae @eeeeeeeene "9060060609989 ооооо е ооз оов 
Brush &lectrical Engineering Co., 49, Queen Victoria. street. London, Е.С... 
Chamberlain and Hookham, New Bartholomew-street, B *es000109 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, B. W. . 


Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch-st., London, B. C. 


Clayton Foun Co., Clayton, Manchester „ 
Connolly Brothers, Blackley, Manchester. Agent: C. F. Quicke, 72, Finsbury- 
pavement, London, E.C. ......... . 


„ % %% % % % ¶ꝙꝙ в оо ae 


26 
3 
24 


26 
Co., 12, Queen Anne’s-gate, London, 8. W.; & Woolwich, Kent 6 


S888 


24 


Crompton & Co., Mansion House-butidings, London, E. C., and Chelmsford. Ы 


Davy Electrical Construction Company, 15, Victoria-st., Westminster, 8, W. 
Drake and Gorham, 66, Victoria-atreet London, . WMW. -- 
Easton, Anderson and Goolden, 8, Whitehall-place, London, 8. W. Works: 
Erith, Kent 66 6 %%% % %ũ ẽÜul „„ „„ „%%% „%% „%%% „„ % 6% „„ „%“ 6 „6% „„ „6 „6„ 2 „%%% ов 26 % % % O ͤ „ „„ 
Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
Electrical Power Stor. Co., i, Gt. Winchester-st..London,E.C. ; & Millwall, E. 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, E. C. . . . : 
Greenwood and Batley, Armley- xd, Leeds; & 16, Gt. George-st, London, 8.W. 
Henleys(W. T) Tel. WorksCo.,27,Martin’s-Ine,Cannon-st,London,&N .Woolwich 
Hindley E. S., 11, Queen Victoria-st., London, E. C.; and Bourton, Dorset. 
Jackson = Pjani Co., Salford Rolling Mills, Manchester . 
Johnson ips, 14, 0 
Laing, Wharton and Down, 824 New Bond-street, London, W... 
Laurence, Scott and Co., Gothic Works, Norwich ......... p $ 


Mather and Platt, Salford Ironworks, Manchester FF $4 


Mavor and Coulson, 41, King-street, Bridgeton Cross, Glasgow 6 6e 6 %%% „ %%% %%% 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. ...... 
R g, J. H., 48, Skinner-lano, Leeds 662 2 2 6 ое 5202008000009 009525950*9095090094099 oe 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W. ........ 
Sax (Julius) and Co. , ount-street, Store-street, London, W. CO. . 
Siemens Bros. & Co.,12, Queen Anne's-gate London S. W. ; & Woolwich, Kent 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, 8. W.. 
ENGINE PACKING. 
Willcox (W. H.)and Oo., 84-86, Southwark-street, London, 8.E. по 0-0 го mo eo =з 
„ Company, Dock House, Billiter- street, London, E. C. 
Allen (W. H. Son, and Oo., Bedford; & 19, Gt. George-street, London, S. W. 
irme M En & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st 
on on * о *#eeecee Фоооооое о овеоовооороровоооо оо La ELLE LÀ 90090949 00800€0€0097€9 LE 
Brush Electrical Engineering Oo.,49, Queen Victoria-street, London, E.O... 
Clarke, Chapman & Оо. Gateshead-on-Tyne ; & 50, Fenehurch-st., London 
Clayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, Ж.О. 
nshaw, Manchester; and 10, St. Bride-st, London, E. O. 
Co., Colchester z and Urin цеп Victoria-st., London, E.C. 


Fowler (J P and Oo., Leeds ; ‘and 6, Lombard-street, London, E. O. 


Greenwoo 
London, E. C.; and Bo 
Mather and Platt, Salford Ironworks, Manchester ..... CUI ba bate ere 


Willans and Robinson, Thames Ditton, Surrennnddss . 
ENGRAVERS AND DIVIDERS, 
Naumann, P., 71, Pentonvilie-road, London, N“ i 
EXPANSION SHEETING AND RINGS. 
giana Asbestos Company, Dook House, Billiter- street, London, B. ...... 
Moseley (D,) and Sons, Chapel Field Works, Ardwiek, Manchester... .. .. .. .. 
Моввев and Mitehell.68-71 Ohiswell-street London, E. C0. -e = = = = = = = — 
FITTINGS FOR ELEOTRIO LIGHT. 
Benham and Froud, 40-42, Ohandos-street, Strand, London, W.C............ 
' Crompton & Oo. Mansi 
Dorman and Smith Salford, Manchester ; and London and Glasgow........ 
Edison and Swan United Electric Light Company, Ediswan Buil , 86-87. 
Queen-street, London, E.C., and Branches.............. 
Evered and Co., 27-85, Drury-lane, Londou, W.C.; and Birmingham...... 82 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 


@eesesceoseaceeCevseses 


nlon-ot, Old Broad-st, London, E.C; & Charlton, Kent. i. 


61 SSN о SEl 141151 
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5 5 


15 


on House-buildings, London, E. O., and Chelmsford 8, 24 


82 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent.1 29 


Laing, Wharton and Down, 82a, New Bond-st., London, W. S РЧА 
Lundberg, A. P., Bradbury-street, Kingsland, London, W. о 
Macfarlane and Co., Glasgorõrõr;k q 3 S à 
Salmony (H. M.) and Co., 61, Charin Cross- road London, W. OC. +0 оо KEELEE) 

elegraph Manufacturing Co., Helsby, near Warrington 3; and 11, Queen 

Viotoria-st., London, E. C., and Liverpool............. Sacs au ete © aS CRY S 
Western Electric Co., 89. Coleman-street London, E.C. 2 6 0 . . „ 6 „% „ 6 „„ „ „„ * 

FLUORESCENT SCREENS. 

Berend (0.) & Co., Dunedin House, Basinghall-avenue, London. E.C, .... 


Bonnella (Н. D.) & 3on, 58 Mortimer-strevs, London, ß. . 
Cossor, 67, Farringdon-road, London, Е.С. 292 2 „„ „%t ———f——fj ——fDfQ — ето этоәоо о 
Hicks, J. J., 8, 9 and 10, Hatton-garden, London, E. 0 awe On cies 


FUSES. 
Edison & Swan United Electric Light Company, Ediswan-bui dings, 36-37, 
Queen-street, London, k. C., and Branches 


. -a "= onac. ees 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
GAS LIGHTERS (ELECTRIC . 

General Kleetrio Oo., 60,71 & 88,QueenViotoria-st.,London,E.C. ; & Salford 
GLOBES AND SHADES. 

Dorman and Smith, Manchester; and London and Glasgow ..............— 

Drake and Gorham, 66, Victoria-street, London, S. W.. 33 . 

Edison and Swan United Electric Light Company, Ediswan-buildings, 

36-87, Queen-street, London, E.C.; and Branches .................. pias 
Evered and Co., 27-85, Drury-lane, London, W. C., and Birm 
General Electric Co., 69, 71 & 88, Queen Vietorla-st., London, 


C., & Salford 


Johnson and Phillips, 14, Union-ct., Old Broad-st, London; & Charlton, Kent 1,29 


HYDROMETERS. 
| Hicks, James J., 8, 9 & 10, Hatton-garden, London, E. C.... ne an oo we oo 
INDIA RUBBER. 


Harburg India Rubber C. Co., ? Winter London Wall, Wood-st , B. O. 
Moseley (D.) and Sons ,Chapel Field W orks Abd wien ,Manghester ms e - 


8 


82 
15 


ELEOTRIO LIGHT CONTRACTORS-— Continued. PAGE | IN 


NSULATING MATERIAL. 


STRUMENTS. PAGE 
Berend (O.) and Co., Dunedin House, Bastnghall-avenue,London,E.O, .... — 
Chamberlain and Hookham, New Bartholomew-street, Birmingham S eoa 


ius 18 
Crompton and Co.. Mansion House-buildings, London, E. C. & Chelmsford ..8, 24 
Edigon and Swan United Electric Light Company, Ediswan-buildings, 88-87, 
Qaeen-street, London, E. C., and Branches. 
Elliot Brothers, 191, St. Martin’s-lane, London, W. ..... лын кра, Man 7 
Evered and Co., 27-85, Drury-lane. London, W. C.; and B ham 
Evershed & Vignoles, Woodfield Works. Harrow- rd., London, W. ............ 21 
Genera! Electric Co., 69. 71 & 88, Queen Victoria-st., London, E. C.; & Salford 25 
Hicks, James J., 8,9 & 10, Hatton-garden, London, Е.С. .............. quM 
Johnson & Phillips, 14, Union-ct., Old Broad-at., London; & Charlton, Kent 1, 29 
Muirhead and Co , 54, Old Broad-street, F. C.; and Eimer's End Kent 16 
Nalder Brothers and Go., 16, Red Lion-street, Clerkenwell, London, E. O. . 18 
Nalder Brothers and Thompson, 84, Queen-st, Oheapside, London, E. O. . 95 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E.C. ........ 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E. C0 — 20 
Richard, Jules, Paris *9*9À79099*9500090*9292998 оооооооооотовооев eeseeoaovneen eon ee озооовоев 82 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W. O... . 26 
Siemens Bros. and Co., 12, Queen Anne's-gate, London; and Woolwich, Kent 6 
Stanley, W. F., Great Turnstile, Holborn, London, Е.С. ...cceccscsccccecsce 19 
Telegraph Manufacturing Co., Helsby, near Warringto 
Victoria-street, London, E. C.; and Liverpool 
White, James, 16-20 Cambridge-street, Glasgow ...........- e. eene etn “T 


n; and 11, Queen 


Ba 1 & Co., Stanhope-street, Birmingham.......ccccscoccccceresscccscess 17 
Bulles Limited, 83 & 88, Queen-st., London, E. C.; and Hanley and Tipton 12 
Delaware Hard Fibre Co., 15, Pong аде, London, R. C, 3 ew eg ewe,» Ue 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester ........-. 15 
Moasen and Mitchell. 48-71. Chiawell-streat, London, B.C =s =e =a =œ =e oo =e = — 


Scholzig (Oscar), Dashwood House, London, Е.С. .............. 171 
INSULATORS, 

Bullers, Limited, 82 & 33, Queen-st., London, E.C.; and Hanley and Tipton. 12 

Doulton and Co., Lambeth Pottery, London, S. ........... errr eT 95 


Edison and Swan, United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-st, E. C., and Branchen ads aes "— ay 83 
Evered and Oo., 47-85, Drury-lane, London, W. O.; and Birmingham........ — 
General Electric Co., 69, 71 & 88, Queen Victoria-st,, London, E. C.; & Salford 27 
Henley’s (W. T.) Tel. Works Go., 27, Martin's-1n, Cannon- st., Lon. &N.Woolwich 1 
Johnson & Р „14, Union-ct., Old Broad-st., London; & Oharlton,Kent 1, 29 
Siemens Bros. & Co., 19, Queen Anne's-gate, London; and Woolwich, Kent. 
Telegraph Manufacturing Oo. Helaby, near’ Warrington; and Ii. Queen 
6 р ап „ Не ‚ Dear п; А 
Victoria-street, London, Е.О. andLíverpool.............. ..- 2 eee een — 


LAMPS. 


. Zurich Incandescent 


LA 


Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.С. .... 


Brush Electrical eering Co.. 49, Queen Viotoria-street, London, E.C. .. 83 
Conse and Simon, 5 Queen Victoria-street, London, E. C. 6562 „ 6% %%% „„ овое 2 
Cossor, 67, Farringdon-road, London, E.C. ............ .. MR seme КЫЗ . 95 
Crompton and Co., Mansion House-buildings, London, E.C. ; & Chelmsford 8,24 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W, .. 
Dorman and Smith, Manchester; and London and Glasgow ............. ss. 2I 
Drake and Gorham, 66, Vıctoris-street, London, 8.W. ...........- ec eene — 
Edison and Swan United Electric Light Co., Edlswan- buildings, 86-87, 
Queen- street, E. O.; and Branches 1 ——— HM 82 
Electrio Construction Company, Wolverhampton; and hwood House, Old 
Broad-street, London, E.C. % % %% „% „%% „% % „„ „%„% „%% % %%% %% оо „%% % % %% %% %%% %%% %% „„ „% „6 %% e e 
Electrical Company, 122 and 184, Charing Crogs-road, London, W.C......... 14 
Gabriel and Angenault, 84, Victoria-street, London, 8. W. ................-* — 


Pall Mall, Liverpool — 
„Hard Incandescenoe Lamp Co.—Sole Agents, Wilhelm and Co., Wool 


Exchange, Londen, Е.О. ...... —— se 0 e г, 
Holmes (J. H.) and Co., Newcastle-on-Tyne; & 17, Coleman-st., London, Е.С. 4 
Hungarian Incandescent Lamp Co. —801e Agent, Fernand Керіг,8, East India- 

avenue, London, E.C. ............ pues Pede vus РТИ Kee e ewe. 16 
International Electric Co., 55, Redoross-street, London, Е.С. ...... — 22 
Improved Electric Glow Lamp Co., 108, Queen Victoria-street, Е.С. .... 11 


Johnson & Phillips( Arc), 14, Union-ct, Old Broad- st, London: & Charlton, Kent 1, 29 
Siemens Bros. and Co., 12, Queen Anne's-gate, London, 8. W.; and Woolwich 
Scholzig (Oscer), Dashwood House, London, E CCC 
Still (W. M.) & Co.. 34, Charles-street, Hatton-garden, London 9 
Bunbeam Lamp Co., Gateshead-on-Tyne; and 50, Fenchurch st., London. E. O. 8 
Weinert, K., Ad miralstrasse 18d, Berlin.—Sole Agents, Wilhelm and Co., 
182, Wool Exchange, Coleman- street, London, E. Ce . 117 
Western Electric Co. (Aro), 79, Coleman- street, London, E,O................ 18 
p Co., 47, Viotoria- street, London, 8&.W........... — 
MPHOLDERS. 
Edison and Swan United Electric Light Com Ediswan-buildinga, 36-87, 
Queen-street, London, E.C., and V * 
Electrical Company, 122 and 131, Oharing Cross-road, London, W.C. ........ 
General Electric Co., 68, 71 & 85, Queen Victoria-street, London; & Salford 25 


8 


LAMP PILLARS 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. O.; &Salforl 25 
Macfarlane and Co., Glasgow ................ ee „ iaces saa avos -OB 


LIGHTNING CONDUCTORS. 


General Electric Co.,09, 71 & 88, Queen Victoria-st., London, E.C.; & Salford 25 
Johnson & Phillips, 14, Union-ct.. Vid Broad-st., London; € Unariton, Kent. 1, 29 
Muirhead and Oo., 54, Old Brosd-street, E. O.; and Elmor's End, Kent .... 16 
Bax (Julius) and Co., Ridgmount-street, Store-street, London, W. O.. 


MANUFACTURING ELECTRICIANS. 


Dorman and Smith, Salford, Manchester; and London and Glasgow........ 27 
Drake and Gorham, 66, Viotoría-street, London, B. W . — 
Easton, Anderson& Goolden S Whitehali-pl. London, 8.W. Works: Erith, Kent 40 
Edigon and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branchen 6...6 . 82 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. O0. .. 7 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 25 
Henley's (W. T.) Tel. Works Co., 27, Martin’s-lane, London, and N. Woolwich. 1 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 29 
Laurence, Scott and Co., Gothic Works, Norwich eee eese rere eoe 2 
Lundberg, A. P., Bradbury-street, Kingsland, London, W... B 
Muirhead and Co., 54, Old Broad-street, E. C.; and E'mer's End, Kent...... 16 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E. C... 18 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W. CCC... 
ошо bh Ha & со Д ui o Anne's раа * London 6.W.; & Woolwich, Kent 6 
egra an mpany, y, near n; and 11 een 
Victoria-street, London, E.C.; and Liverpool Г 2,22 ч EN 


METERS (Electricity). . 


Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 18 
General Electric Co., 69, 71& 88, Queen Victoria-st, London, E. C.; & Salford 95 
Johnson and Phillips, 14, Union-ci., Old Broad-st., London; & Charlton, Kent. l, 29 
Laurence, Soott and Oo., Gothic Works, Norwich. . 2 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, S. W.. 
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WRI TE for CABLE LIST (No. 6) and TRADE TERMS. 


INSULATION & QUALITY 
OF RUBBER 
GUARANTEED. 


EVERY COIL TESTED 


« CABLES > 


AS USED BY ALL THE LEADING 


ELECTRICAL CONTRACTORS, 


DELIVEEED FREE], 


IN QUANTITIES EXCEEDING 561в 


DIRECT-- STOCK E RECEIPT ORDER, 


Large Underground Mains, 
Brooks’ Oil Insulated Gables 


WILL BE FOUND 


THE CHEAPEST AND MOST RELIABLE. 


THIS TYPE OF CABLE HAS BEEN WORKING FOR SEVERAL YEARS PAST AT 


CHATHAM, KESWICK, ROCHESTER, WORCESTER, &c. 


SPECIAL QUOTATIONS, PER RETURN OF POST, ON RECEIPT OF REQUIREMENTS. 


006660000 — 


Address: CABLE DEPARTMENT, 


VICTORIA WORKS, OLD CHARLTON, KEN T. 


XXX. 


: THE ELECTRICIAN, JANUARY 22, 


1897. 


Classified Index to Electrical Trades. —ontinued. 


MICA, PAGE 
Randers, Wake & Co., 23, Great St. Helen's, London, Е.С. ................ 1 
Wiennsa(¥. & sune, 10, ‘fower-bill, and 102 and 103. Minories, London. Е.О. 325 

MIOROPHONES. 

Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, England.. 

General Electric Co. 69,71 & 83,Queen Victoria-street London, E. C.; & Salford 95 

International Electric Company, 55, Red Cross-street, London, E. Се .. 22 


MOTORS (Electric). 
Brush Eleovrical pr Co, 49, Queen Victoria-street London E 0 53 
Clayton Foundry Company, Clayton, Manchester .... 9 
Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 8,54 
Crypto Works Co., 29, Clerkenwell- road. London, BC... ⁰¹AA 17 
Easton, Anderson & Goolden, 8, Whitehall -pl., London. S. W. Works: Erith. Kent 40 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 
97, Queen-street, London, E. C., and Branches 22 82 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. e еее еен — 
General Electric Co., 69, 71 & 88, Queen Victoria-st. London, E C.; & Salford 25 
Greenwood and Batley, Armley-road, Leeds; and 16, Gt. Geo 6-8i., London 


Holmes (J. H.) & Co., Newcastle-on-Tyne ; £17, Coleman-st., ondon, E.C. 
Jackson (Р. R.) and Oo., Salford tolling Mills, Manchester ............. 
Johnsen & Phillips,14, Union-ct., Old Broad-st. at, London; ; & Charlton, Kent 1, з? 
Laurence, Scott and Co., Gothic "Works, Norwich ............. сан аө аё 
Mather and Platt. Salford Iron works, Manohoster Жара ан M RR eee 
New Beeston Cycle Co., Covent Visus sse Vae aids 11 
Newton Electrical] Works, Taunton, England. CCC — 


Siemens Bros. & Co., 12. Jueen Anne’ 8-g&te, London, 8. W. and Woolwich 6 
NON-CON DUOTINQ ‘COMPOSITION. 

United Asbestos Co., Dock House, Billiter-street London, Е.С, ....—... 13 
NON-MAQNETISABLE WATCHES. 

Smith (S.) and Son, 9, Strand, London, W.C. олов ол оосо соол оз 092209 овоо „ € ~~ 
OIL FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.: & Salford 25 

Wells (A. C.) & Co., 93, Midland-ruad, Bt. Pancras, '"Loodon; and Maucnester 15 


PAIN &. 

Indesteactible Paint Co., 27, Cannon-street, London, E. C0. Bb 
PATENT AGENTS. 

Chapman (J. C.), 70, Chanoery-lane, London, W.C. 6 6 %% % %— , % eB ‚—— ms eos 

Lorrain (J. G.). Norfolk House, Norfolk- street, Strand. W. G € e9925060990594 17 
POROELAIN. 

Ballers Limited, 83 & 83, Queen-st., London, E.C.; and Hanley and Tipton 12 
POROUS CELLS. 

E in Elec. Acoumulator Co., Victoria Mansions, 28, Vistorie strees 

estminster, London, 8 

Stiff (J.) and Sens, London Potteries, Lambeth, London, &.W............. — 
PUMPS. 

Allen, Son and Co., Bedford; and 19, Great George-st., London, SB. V..... — 

вола AS: Е & Co., Ledaam-st. Works, Birmingham; and 9, Viotoria-st,, 

обод, 8. . sen эб ааваасаа PRA sions 

Easton. Anderson & Goolden.8,Whitehall- 1. London, S. W. Works: Erith, Kent 40 

Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ..... куы ‚ — 
SAND BLAST APPARAT J8. 

Tilghman’s Patent Sand Blast Co., Broadheath, near Manchester 16 
SOREWS, TERMINALS, &o. 
. Automatic Standard Screw Co., Halifax .............. 27 

Edison and Swan United Electrio Light Company, Ediswan-buildings, "86-87, 


Queen-street, London, E.C., and Branche 82 
Kandt (J.) & Co., 12, Shaftesbury- avenue, London, NW.... 83 
Lehmann Bros., 82. Hampshire-street, Torriano-avenue, London, N.W. .... 2 


SCREW THREADS. 
Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... 2 
SHUNT-BOXES. 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E. G. . 20 
SOCKETS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 
Electrical Company, 124 and 134, Charing Cross-road, London W.C. 14 
General Electric Co., 68, 71 & 83 Queen Vitoria ар, ондо; E. C.; & Salford 7 


Lund berg, А. P., Bradbury - street, Kingsland, London. N 
STEEL WHEELS. 


Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 66 „ „6 55 
STEEL AND IRON FOUNDERS. 

Jackson (P. В.) and Co., Salford Rolling Mills, Manchesten „ 
STONEWARE AND POROELAIN. 

Doulton and Co., Lambeth, London, S.E » 66% (2060999099 э ө se „% овоо „ овоо ое 25 

Btiff (J.) and Sons, London Pottery, Lambeth,’ London, 8.8. F 
STORAGE BATTERIES. (See ACCUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 

Duncan, Wallet and Co., 114, Fenchuroh-street, опсо E. C 85 


о „„ 3 


Indestructible Paint Co., 27, Cannon- street, London, E. ......... 85 
Johnson & Phillips, 14, Union-ct.. Ola Broad.et.. London; & Chariton, Kenti 29 
Muirhead & Oo., 54, Old Broad- street, E.C. ; and Elmer's End, Kent ....... 1g 


SURFACE CONDENSERS. 


Ваша a. El & Co., Ledsam-st. Works, Birmingham; and 9, Viotoria-st, 
ndon, d ßſͥͥõã Rud PROS. ⁰y y y PEU Fe a E sewers 


S. W 
Easton, Anderson&Goolden, 8, Whitehall-pl., London, S. W. Works: Erith,Kent 40 
SWITCHES AND SWITCHBOARDS. 


Berend (O.) and Co., Dunedin House, Кашы avenne 

Crompton and Co., Mansion House-buildings, E.C d Chel helmsford  .. 8,24 
Dorman and Smith, Salford, Manchester; and Tendon and Glasgow..... а 
Drake and Gorham, 66, Victoria-street, London, 8. MM ................ soo 


Easton, Anderson & Goolden, 8, Whitehall. pl., London. S. W. Works: Erith, Kent 40 

Edison and Swan United Electric Light Company, Ediswan-buildings, 88-37 
Queen-street, London, E.C., and Branches 

Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
Broad-st.. London, K. C. 

Evered and Co., 27-35. Drury-lane, London, W. C.; and Birmingham —— 

Р Eleotrie Co., 89, 71 & 8, Queen Victoria · st., London, E.C.; & Salford 25 
Holmes (J. H.) & Co. an ewcastle-upon-Tyne ; i & 17, Coleman-st, London, E.C. 4 


Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ................ 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, кеп 1,99 
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THERMOMETERS. 
Hicks, James J.. 8, 9 & 10, Hatton-garden, London, Е.С. .................. 8 
TRANSFORMERS. 
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Crompton & Co., Mansion House- buildings, London, E.C.; & Cheimsford. 8,94 
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Edison & Swan United Elec etric Light Company, Ediswan-buildiugs, 86-87 82 
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General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.;& Salford 23 
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VENTILATING. 
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street, London, 3. W. 
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series of Electric Supply Tables which we have published from 
year to year. Our first Table of Electric Supply Stations of the 
United Kingdom was published in 1889, and it contained 
information with respect to only 24 working concerns. In 
the interval of eight years that has elapsed since then, this 
collection of data has increased at an average rate of about 
12 stations per annum. Should the traction business grow 
only at this rate, small as it would be by comparison with 
present prospects, it would represent, by the year 1905, an 
industry numerically equal, but financially vastly superior to, 
the present condition of the business of electric supply. 
Turning now from these entertaining but somewhat specu- 
lative comparisons, it will be well to examine the details of 
our Traction Table, with a view to see whether these can be 
made to furnish any instructive lessons. We will confine 
our attention to the 20 lines stated to be now in operation. 
Undoubtedly, their most striking feature is the wide diversity 
of practice that is betrayed by every column of engineering 
data. Of the entire 20 lines not two are strictly alike; nor, 
even having regard to the differences that local and unavoid- 
able conditions must have imposed, can it be said that any 
two are in other respects similar. In what other and non- 
electrical industry, we wonder, would it be possible to find 
such diversity of practice among a total number of concerns 
having the same, or nearly the same, purpose? Whether in 
the power house, the permanent way and its electrical equip- 
ment, or in the rolling stock, an endless variety of forms and 
methods are represented. It certainly cannot be said, as yet, 
that British electric traction shows any symptom of crystalli- 
sation. The only definite systems that we notice to be absent 
are the surface-knob closed-conduit system and the three-phase 
trolley. In all, the existing lines represent somewhat more 
than 110 miles of track, and are traversed by some 300 
cars, of which 210 are motor cars and locomotives. From 
a laboratory so well stocked with such a variety of material 
for experiment and close observation, it will be surprising 
if the British engineer does not at length evolve some really 
satisfactory and permanent system of electric traction. 
Although it is not possible within the length of a leading 
article to particularise all the items in this array of diversified 
practice, yet we may profitably comment upon a few of the 
more prominent and important of these. Commencing with 
the rolling stock of our two genuine railways, we have the 
Liverpool Overhead Railway and the City and South London 
Railway, in which two lines the rolling stock not only 
differs from American practice, but also from each other. 
The former and younger line is one solution of the motor-car, as 
opposed to the separate locomotive system of electric railroad- 
ing; but it is not the standard American solution. At 
Liverpool each car on a two-car train is provided with a single 
motor, the two motors being controlled by a series-parallel 
controller. In America it is the usual plan to place both 
motors on one car; making this haul one or more simple 
trailers. The Liverpool plan saves shunting, but it is not so 
safe at high speeds as the American plan. On the South 
London underground line locomotives are used, and in some 
respects this line furnishes a lesson in the merits of this parti- 
cular system. But the gearless locomotives of the South 
London line differ both in their essential elements of construc- 
tion and in the manner in which the motors are controlled 
from American locomotives of this class. Tramway rolling 
stock is mostiy equipped for the trolley system ; but the battle 
between the centre trolley wire with the comparatively 
rigid trolley. arm and the side trolley with the long 
and flexible arm has yet to be fought to a decisive 
issue. It is curious to notice that while we in this 


country are inclined towards the side-trolley system, in 
America this is spoken of disparagingly, and the long flexible 
trolley-arm is thought distinetly ugly. Probably our whole- 
some detestation of span wires and complicated guys and 
pull-overs will, in the end, lead us to prefer the side- 
trolley system, although undoubtedly the long wandering 
arm is, in itself, nfore unsightly than the fixed arm. Doubt- 
less, in the fulness of time we may be delivered from them 
both, and from all manner of overhead construction. 

As regards systems of distribution of power, the use of high- 
pressure polyphase currents and rotary converters on the 
Dublin-Dalkey line, and of secondary batteries on three of the 
tramways, call for special notice. Both these systems tend to 
reduce the cost of feeder cables, while the latter also reduces 
the cost of overhead trolley wire. It is worthy of notice, 
however, that the total radius of the Dublin-Dalkey line is 
barely eight miles; while there are many trolley lines in 
America on which a much greater radius of line is controlled 
directly from a single-power station, and without transformers 
or even batteries. On the other hand, some of the larger 
American tramway companies are already crying out at the 
enormous cost of feeders which their longer lines involve ; so 
it is possible that the Dublin-Dalkey method of distribution 
is the coming thing. Anyway, it is an interesting experi- 
ment. Secondary batteries, however, exert a strong rival 
claim, and they possess the additional advantage of consider- 
able storage capacity. With the exception of the Birmingham 
battery cars, in all of the four lines using accumulators for 
power and not merely for lighting, these are placed across the 
circuit in parallel with the cars. They therefore do not 
serve the function of transformers, and, so far as we are 
aware, there is no line in existence on which the accumulator 
transformer system is in use. 

The power stations for the lines under consideration present 
some interesting features. With the use in them of geared 
and of direct-driven sets, and with the evident tendency 
towards the latter type of machinery we need not now deal 
at great length. Besides the various arguments that have 
already been advanced, on general grounds, in favour of 
direct-driven sets, there is the additional consideration, at an 
electric traction station, of the heavy stresses in the belt or 
ropes, arising from sudden changes in the load. Only 
recently we enjoyed a chat with a traction engineer who, a 
few days previously, had been severely castigaicd and nearly 
throttled by a wayward 24in. rope, that had parted itself 
without parting company with its engine pulley. He spoke 
very emphatically of the dangers and risk of breakdown 
arising from rope-geared sets. Another interesting problem 
is involved in the choice of a type of generator. Notwith- 
standing all that professors and dynamo theorists have said 
and written against the practice, the compound and over- 
compounded types of dynamo are most commonly employed. 
So far as the alleged sluggishness in compounding is con- 
cerned, this would appear in practice to be a myth, and 
the regulation of over-compounded railway generators is 
as prompt as is really required. But, while there is no 
doubt the motoring risk is, in practice, something more 
than a mere myth, and notwithstanding that traction engi- 
neers of considerable experience have, for this very reason, 
expressed their preference for simple shunt machines, the 
majority of engineers would rather take what risk there is 
than sacrifice the immense advantages of a 10 per cent. over- 
compounding ; while some of them deny that there is any 
appreciable risk whatever, and aver that they have never 
experienced the slightest trouble in paralleling over-com- 
pounded railway generators. Here, then, is another matter 
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‘that must, and doubtless will, be threshed out to a decisive 
conclusion ere long. In this very fact of the many engineer- 
‘ing problems to be solved lies the chief interest of electric 
traction for some, whilst its great industrial promise gives it a 
first place in the business affections of others. 
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OBITUARY. 


— 
JOHN AYLMER. 


It is with deep regret that we announce the death of Mr. 
John Aylmer, until just recently honorary local secretary and 
treasurer in France of the Institution of Electrical Engineers. 

"The generous testimony to Mr. Aylmer’s services in this 
capacity which was paid by the Secretary and others at the 
‘last Annual General Meeting of the Institution will be within 
the recollection of all present. 

Mr. Aylmer was born in Bath on July 24, 1841, so that he 
was in his 56th year at the time of his death. In 1859 Mr. 
,Aylmer entered the chemical laboratory of the late Mr. Dugald 
Campbell, in Chancery-lane, where he worked at practical 
chemical analysis for a couple of years. Не then joired the 
firm of Messrs, Siemens Bros. (at that time Siemens and 
Halske), where he was associated with the late Mr. Schwendler 
and the late Mr. R. Sabine in electrical testing and in carrying 
-on telegraphic work. He was sent abroad as representative of 
the firm, and was for some years engaged in erectirg telegraph 
lines, chiefly in Spain, and assisting in submarine cable-laying 
expeditions. 

In 1871 Mr. Aylmer fixed himself in Paris, practising on 
his own account as an electrical engineer, and became the 
foreign agent of the late Sir Charles Wheatstone. It was 
‘through his efforts and under his iinmediate superintendence 
that the Wheatstone fast-speed automatic telegraph was 
established on the chief French lines. He also put this 
system to work on the Italian, Russian and Spanish 
lines. 

When the great Electrical Exhibition, held in Paris in 
-1881, was being prepared Mr. Aylmer took a leading part in 
the organisation of the British section; and it was in conse- 
quence of his unwearied personal efforts that our chief 
electrical inventors and manufacturers were induced to 
exhibit. When, later on, the British Government named 
& commission to carry on the section, Mr. Aylmer was 
appointed the hon. secretary, and continued the work he 
had so well begun. At the close of that Exhibition 
the French Government showed its appreciation of his ser- 
vices in connection with it by bestowing upon him the decora- 
tion of Chevalier of the Legion of Honour. In 1881 the King 
of Spain ereated him a Knight Commander of the Royal 
Order of Isabel la Catolica, in recognition of his services 
to the Government of that country; and in 1888 the 
British Government appointed him as one of the English 
representatives at the International Congress that met in 
Paris. 

When preparations were being made in this country for 
its participation in the Exhibition held in Paris in 1889, 
Mr. Aylmer took an active part in the organisation of the 
British section; and, in 1888, the Executive Committee 
formed at the Mansion House, under the presidency of the 

Lord Mayor, to work that section, appointed him their hono- 
rary local secretary in Paris. Mr. Aylmer was named one of 
the two English members of the jury for Class 62 (Electricity) 
at this Exhibition ; and at its elose the French Government 
bestowed upon him the decoration of Officer of the Legion of 
Honour in recognition of his services. 

At the Paris meeting (1890) of the International Tele- 
graphie Conference Mr. Aylmer represented the Colonies of 
New Zealand and New South Wales. Mr. Aylmer was a 
member of the Council of the Société Internationale des 
Electriciens. 

In the person of John Aylmer the electrical profession has 
lost an unassuming but indefatigable member. 
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Miscellaneous Papers. Ву HENNRICH HERTZ. With an Introduction 
by PHiLiPP LENA nD. Authorised English translation. Ву D. E. 
Jones, B.Sc., and G. A. Schorr, B. A., B. Sc. (London: Macmillan 
and Co. 1896.) 


The present volume, according to its editor, consists mainly 
of the earlier investigations which Hertz carried out before he 


undertook his great and epoch-making electrical researches. 


It contains a number of his original Papers, arranged, for the 
most part, in the order of their publication; and as these 
have hitherto been difficult of access, their appearance in a 
collection in volume form will be welcomed by all students of 
modern physical research. To the English reader the faith- 
ful and lucid translation before us affords a means of access to 
literature which may be said to contain the key to Hertz’s 


life-work. The Introduction by Prof. Lenard serves a 


manifold purpose; for not only does it provide highly inte- 
resting reading in itself, but it enables the reader to under- 


stand the circumstances which led Hertz to undertake his 


several researches, as well as to form a mental picture of the 
environment in which they were carried out. The Papers 
included in this volume cover a period from 1880 to 1892. 

A Paper on “ Experiments to Determine an Upper Limit 
to the Kinetic Energy of an Electric Current takes the 
first place immediately after Prof. Lenard’s introductory 
sketch. This Paper was published in 1880, and owed its 
origin to the offer of a prize by the Philosophical Faculty 
of the University of Berlin, for a solution of a problem 
relating to electric inertia. Hertz had just entered the 
University, and, noticing the offer, decided to attack the 
problem. It is an amazing thing that within a week of his 
commencing his studies he should have actually commenced 
this difficult line of original research. In a letter to his 
parents, dated November 6th, 1878, he thus defines the task : 
‘‘The prize problem runs as follows: If electricity moves 
with inertia in bodies, then this must, under certain circum- 
stances, manifest itself in the magnitude of the extra-current 
(т.е. of the secondary current which is produced when an elec- 
tric current starts or stops). Experiments on the magnitude 
of the extra-current have to be made such that a conclusion 
can be drawn from them as to inertia of electricity in motion.“ 
Eleven days later we find him writing: Тһе task upon 
which 1 am engaged is rather an ungrateful one, for in all 
likelihood the result will be negative, i.e., certain things will 
not happen, and on the whole this is less exciting than when 
something does happen; but it can’t be helped in this сазе.” 
By the end of the following January the research was com- 
pleted, with the anticipated negative yet satisfactory and 
orthodox results. The Paper itself was written during sub- 
sequent military service, and it gained the prize. Hertz next 
turned his attention to investigations “On Induction in 
Rotating Spheres,” having in 1876 (a misprint in the English 
translation says **1896 ") engaged in preliminary study of 
this subject. The voluminous Paper on this line of research 
fills no less than 92 pages of the present volume. The 
following Paper, on “ The Distribution of Electricity over the 
Surface of Moving Conductors,” contains the preliminary 
work he had done while working at home, and which assisted 
him in the researches that led to his second Paper. This 
third Paper was published in 1881. A number of investiga- 
tions on elasticity, hardness and other mechanical properties 
of bodies, and on some properties of liquids, now occupied his 
attention, and gave subjects for the Papers which occupy from 
the fifth to the tenth in order of publication in the work before 
us. Passing over these, we come to a Paper on a Hot-Wire 
Ammeter of Small Resistance and Negligible Inductance,” 
which appeared in the Zeitschrift für Instrumentenkunde in 
1888. Hertz appears to have made an independent invention 
of the use of heated wires in electrical measuring instruments, 
and he describes his ammeter as being ** much more delicate 
than any instrument of comparable resistance ; its self-induc- 
tance is negligible, and it is as easily handled as any other 
instrument which gives equally accurate results." Researches 
in alternating currents of very high frequency were the 
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maternal necessity that gave birth to this invention; and in 
the short Paper before us Hertz investigates the aciion of the 
ammeter in such experimental work. 

As soon as the researches on evaporation were completed, 
which are described in Paper VIII., Hertz set himself to in- 
vestigate the electric discharge in gases. He had been oceupied 
with this work for about a month when he detected a hitherto 
. unobserved phenomenon accompanying spark discharge, viz., 
the formation of a jet of luminous gas projected through an 
orifice in the glass tube, probably arising from the rise in tem- 
perature of the gaseous contents ofthe tube. Paper XII., “Оп 
a Phenomenon which Accompanies the Electric Discharge,” 
describes the manner in which an investigation of this pheno- 
menon was made, and the behaviour of the jet under different 
conditions both of gaseous pressure and of electric discharge. 


Hertz was now assistant to Prof. v. Helmholtz, and while 
filling this post he was attracted to the vexed question of the 
cathode discharge in gases. This was in June, 1882, and his 
researches were published in the following April, in con- 
nection with his induction as privat-docent at Kiel. Paper XIII., 
on Experiments on the Cathode Discharge," summarises 
these researches, and gained for its author the honour of a 
commendatory letter from Helmholtz, who could not“ refrain 
from writing to say Bravo!" The distinguished master adds: 
„The subject seems to me to be one of wide importance. 
For some time I have been thinking whether the cathode 
rays may not be a mode of propagation of a sudden impact 
upon the Maxwellian electromagnetic ether, in which the 
surface of the electrode forms the first wave-surface. For, as far 
as I can see, such a wave should be propagated just as these 
rays are. In this case deviation of the rays through a mag- 
netisation of the medium would also be possible. Longi- 
tudinal waves could be more easily conceived ; and these could 
exist if the constant / in my electromagnetic researches were 
not zero. But transversal waves could also be produced. 
You seem to have similar thoughts in your own mind." By 
way of indieating the ground covered by Hertz in these 
researches on cathode rays, we cannot do better than quote 
his own summary at the end of his Paper :— 


** By the experiments here described I believe I have proved :— 

"1. That until stronger proofs to the contrary are adduced, we may 
regard the battery discharge as being continuous, and therefore the glow 
discharge as not being necessarily disruptive. 

2. That the cathode rays are only a phenomenon accompanying the 
discharge, and have nothing directly to do with the discharge of the current. 

** &. That the electrostatic and electromagnetic properties of the cathode 
rays are either nil or very feeble. 

have also endeavoured to bring forward a definite conception as to 
how the glow discharge takes place. The following are the principal 
features of this: 

The luminescence of the gas in the glow discharge is not a phosphores- 
cence under the direct action of the current, but a phosphorescence under 
the influence of cathode rays produced by the current. These cathode 
rays are electrically indifferent, and amongst known agents the phenomenon 
most nearly allied to them is light. The rotation of the plane of polarisa- 
tion of light is the nearest analogue to the bending of cathode rays by a 
inagnet. 

** [f this conception is correct, we are forced by the phenomena to assume 
that there are different kinds of cathode rays whose properties nierge into 
each other, and correspond to the colours of light. "They differ amongst 
thernselves in respect of exciting phosphorescence, of being absorbed, and 
of being deflected by a magnet." 


Although interrupted in researches in this direction by the 
all-absorbing interests of his great life-work on electric waves, 
yet Hertz occasionally found time to pursue his investigations 
of cathode rays, and in 1891 he found that these rays can be 
passed through sheets of certain metals. 

For a full account of Hertz’s splendid work in the region of 
electromagnetic radiation the reader must turn to the com- 
panion volume on ‘ Electric Waves," of which a translation 
from the German has been made by the translators of the 
work now before us. But in the latter some reference is 
made to this masterpiece of research, and there is & valuable 
Paper (No. XVII.) “ On the Relations between Maxwell’s Fun- 
damental Electromagnetic Equations and the Fundamental 
Equations of the Opposing Electromagnetics, besides a lecture 
(No. XX.) on ‘ The Relations between Light and Electricity,“ 
which was delivered in 1889, before the German Association 
for the Advancement of Natural Science and Medicine. In 
connection with the former of these it is interesting to note 


that in Hertz’s diary, against the date, May 19, 1884, there is 
а triumphant entry: Hit upon the solution of the electro- 
magnetic problem this morning." By way of stating the 
relations of the rival theories, Hertz makes the following 
observations in Paper XVII. :— 

* According to: Faraday's idea, the electric field exists in space, inde- 
peudently of and without reference to the method of its production. 
Whatever, therefore, be the cause which has produced an electric field, the 
actions which the field produces are always the same. On the other hand, 
by those physicists who favour Weber's and similar views, electrostatic and 
electromagnetic actions are represented as special cases of one and the same 
action-at-a-distance emanating from electric particles." 


Hertz then proceeds to attempt to demonstrate the truth of 
the Maxwell-Faraday hypothesis, and of Maxwell's funda- 
mental equations thereof; and he does so upon a foundation 
of premises generally admitted in the opposing systems, and 
by the use of primary propositions conceded by the upholders 
of those systems. What success the attempt ultimately met, 
and how surely the Maxwell-Faraday hypothesis has been 
upheld by experimental evidence, are matters of common 
knowledge. But Hertz is careful to assure his readers that 
his conclusions do not amount to “а rigid proof that 
Maxwell's system is the only possible one. It does not seem 
possible to deduce such a proof from our premises." He 
thinks, however, that if itis to be & choice between Maxwell's 
theory and the rival theories he has definitely discussed, the 
former “ is certainly to be preferred; and he gives succinctly 
the following reasons for his choice :— 


“1. The system of the electromagnetic action of closed currents founded 
on direct action at a distance 1s in its present state certaiuly incomplete. 
Either it must introduce different kinds of electric force, which it has never 
done, or it must admit the existence of actions which hitherto it has not 
taken into account. Maxwells system does not in the same way contain 
within itself the proof of its incompleteness. 

“2, When we attempt to complete the usual system of electromagnetics, 
we always arrive at laws which are very complicated and very difficult to 
handle. And either we refuse to admit the accumulated results of para- 
graph 2,* in which case we end with an unfruitful declaration of incom- 
petence ; or, as from the standpoint of the system scema more reasonable, 
we accept them as being valid, and so arrive at forces which, in fact, are 
the same as those demanded by Maxwell’s system. But then the latter 
offers by far the simplest exposition of the results. 

“3. The objections which perhaps may be raised to the further conclusions 
of paragraph 2* do not apply to the reasoning specially exhibited in para- 
graph 1*, which proved the attraction between magnetic currents. This 
latter depends directly on the premises ; it stands or falls with them alone. 
But it is sufficient to show the superiority of Maxwell'u system ; for it is 
predicted in the latter, whereas it is unknown in the opposing system. 

This declaration of allegiance to the Maxwell-Faraday con- 
cept of electromagnetic phenomena was, indeed, a fitting 
prelude to the great work Hertz was now on the verge of 
undertaking, viz., the experimental demonstration of the 
electromagnetic waves which that concept required it to be 
assumed could be propagated in the ether. 

We must now lay down our pen, with the feeling that the 
space we have devoted to & summary of the contents of this 
remarkable collection of Papers has been all too limited, and 
that our words of praise are all too inadequate to do it justice. 
We recommend our readers to peruse the book for themselves. 


Elementary Mechanics, including Hydrostatics and Pneu- 
matics. By Оуен J. Lope, D. Sc., LL. D., F. R. S. New Edition. 
(London: W. and H. Chambers, 1896.) 

It has been rightly said that no one is competent to write 
an elementary text-book who is not also qualified to teach the 
advanced matters of any subject. Only the experienced 
teacher can thoroughly understand in what form the rudi- 
mentary ideas of a science are best placed before the beginner, 
or can anticipate the difficulties and questionings of the 
student’s mind. This doctrine has often received practical 
confirmation in the success of the elementary works which 
advanced writers in times past have given to the public ; and 
one more confirmation is to be found in the little book before 
us. The Professor of Physics at Liverpool University College 
is eminently a teacher equally successful whether his pupils 
are brother-professors or novices, and no one better than he 
can tell the latter what are the mechanical principles under- 
lying physical science and in what relation these principles 
stand to physical phenomena. He aims at thoughtful educa- 


tion rather than at mere instruction. It is by thinking one's 


* The paragraph here referred to із in the body of Hertz’s Paper, of 
Which this extract is а summary,—Eb. E. 
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:Self on a subject that it becomes really known to one’s self, 
-he says; it will never be really known if we only try to 
understand and remember what the book says." This is the 
key to his method: & tolerably common one now, though 
intolerably uncommon a few yearsago. He makes the reader 
-think. 


In the very first chapter the reader is warned that he must 


accept the concepts of space, time and matter as axiomatic, or 
suffer the consequences of a plunge into metaphysics ; and he 
1s taught to gather his notions of such quantities as force, 
energy, &c., from experience, rather than from rigid defini- 
tions. A less strong teacher than Prof. Lodge might not 
have ventured upon a definition of force based solely on 
‘‘muscular exertion, and whatever else is capable of producing 
the same effects”; yet, as a matter of fact, the most superfinely 
academic definition of the nature of force must finally resolve 
itself into this same concept. Newton’s second law of motion 
is stated to be ** the fundamental law of mechanics," a state- 
ment which is seen to be correct when it is remembered that 
this law involves the first law as & particular case. The third 
law, ог law of stress, is deduced from the first law, and is 
consequently referred to the second law as being practically 
involved in it. Although one of the first ideas introduced to 
the reader is that of energy, the discussion of ‘‘ Work and 
Energy is postponed until Chapter VI., being preceded by 
chapters on the simple relations existing between force, matter 
and motion, including gravitation. The author defines work 
‘as the act of producing an effect in bodies by means of a 
force whose point of application moves through a distance in 
its own line of action." This is sufficiently explained by the 
context; it is also perfectly in harmony with the generally 
received definition ; but a difficulty which elementary students 
have sometimes conjured up does not seem to us to be 
thoroughly guarded against. The defect, or difficulty, seems 
to lie in the phrase, whose point of application moves.” 
May not a point of force-application shift along the line of 
application without any actual motion of the body acted on, 
and without any work being done? Something of the sort 
happens when a force acts on a body through a string, the 
point where the string is attached to the body being shifted 
along its line by some device resembling the movement of a 
finger on a violin string, or by pegging it at various points 
along its length. How is the usual definition to be made to 
exclude this notion ? 

Chapter IX. is devoted to Machines and other Con- 

trivances Illustrating the Foregoing Principles, and we 
are glad to see that Prof. Lodge makes such copious use of 
the so-called principle of virtual velocities, which, in other 
words, means the study of machines from the standpoint of 
energy and work. Once the doctrine of the conservation of 
energy is accepted, or its denial reduced to an absurdity, this 
mode of investigating the properties of elements of machinery 
is at once the simplest and most fruitful of useful results. 

The concluding chapters, dealing with hydrostatic and pneu- 
matic phenomena and their principles, are worthy of the earlier 
parts of the book, and abound in useful information, well told. 
Every section of Prof. Lodge’s little book concludes with a few 
numerical problems, compiled in such a wayas that by working 
them out the student cannot fail to get at the gist of the ground 
they cover. In short, we have before us a text-book of the 
elementary principles of mechanics that is in every sense 
trustworthy, lucid and complete, and one that everyone com- 
mencing the study of this important science would do well to 
read, mark, learn and inwardly digest. We should add that 
the author has been assisted in the revision of the former 
edition, in preparation for this new edition, by Prof. Alfred 
Lodge, of Cooper's-hill. 


— ———— —— —————— — 


THE EFFICIENCY OF AN ELECTROLYTIC CELL. 


On Wednesday evening of last week, January 13th, Dr. 
Hurter, the chief chemist of the United Alkali Company, 
read a Paper before the members of the Liverpool Section of 
the Society of Chemical Industry, giving the results of his 


further investigations into the energy efficiency of electrolytic ! 


cells. In a previous Paper read in 1895 before the same 
section, Dr. Hurter had made use of the expression 
(ae)/(AR+e) to represent the fraction of energy utilised for 
chemical change in a cell, in which a=current efficiency, 
e=back E.M.F., A=amperes, and R=internal resistance of 
cell and electrodes. In this earlier Paper it was shown how 
eand R might be calculated from theoretical data, and the 
methods by which they could be experimentally determined 
were discussed. The determination of (a) from theoretical 
data was not at that time possible. In the Paper read last 
week, Dr. Hurter confined himself to (a)—current efficiency, 
and alludes to the fact that when a solution is electrolysed 
which contains two or more salts, the current travels by all 
the components; and that the current efficiency as regards 
any one of the dissolved salts is consequently low. 

By making use of Hittorf's law of ion migrations, and the 
transport ratios experimentally determined by Kohlrausch, 
Dr. Hurter has now succeeded in calculating the value of (a) 
for any compound electrolyte of which the percentage com- 
position is known. The experimental work was carried out 
with solutions of sodium and potassium chlorides, containing 
varying percentages of the respective hydrates, and the experi- 
mental results agreed closely with those calculated from the 
theoretical data. | 

Dr. Hurter and his co-worker, Dr. Zahorski, thus claim to 
have solved one of the problems connected with applied 
electro-chemistry ; for hitherto the current efficiency of any 
cell containing a mixed electrolyte has only been determinable 
by experimental trial. 

The Paper concluded with an application of Dr. Hurter's 
method to the work of electrolytic soda cells. 

It was proved that where the sodium hydrate is not removed 
from the action of the current as quickly as it is formed, 
extremely low current efficiencies are obtained, and that the 
loss of current is greatest in the early stages of the electrolysis. 
It was also shown that the better results obtained with the 
Hargreave-Dird cell, when producing carbonated, instead of 
caustic alkali, were in accordance with Hittorf's migration 
theory, and that these results could be calculated by applica- 
tion of the author's method. 

The discussion of this Paper, which has been postponed in 
order to allow members the opportunity to peruse it before- 
hand in print, is likely to be animated, since both of these 
statements are rather controversial in character. The first 
cuis directly at the possible success of two electrolytic alkali 
processes, already at work on an industrial scale; whilst the 
second is Dr. Hurter’s reply to Mr. Hargreave's contention 
that many of the results obtained from the Hargreave-Dird cell 
are in direct opposition to the modern theories of electrolysis. 


———————À € —— € 


SIR HENRY MANCE'S PRESIDENTIAL ADDRESS TO 
THE INSTITUTION OF ELECTRICAL ENGINEERS. * 


(Concluded from page 358. ) 


Telephone and Fast Speed Cables. 

We may reasonably hope that we are on the eve of substan- 
tial developments in connection with the methods of submarine 
electrical communications. I am not now speaking so much 
of improvements such as the duplex or the high-speed &uto- 
matic curb transmitter, but of fundamental alterations in the 
structure of cables which we may anticipate will result from 
the consideration the subject is receiving from our highest 
authorities. I do not suppose that we shall see an ideal cable 
manufactured straight off the reel, or that cable companies will 
be too ready to incur the risk of acting on the suggestions of 
inventors. Of course, mistakes will be made, but I look with 
confidence to the day when these efforts shall bear fruit. A 
day may come when our electricians will design and our engi- 
neers construct & cable which will enable us to hold converse 
by telephone with our transatlantic brethren. 

In Mr. Preece's proposed cable, designed for telephone work, 


* Delivered J anuary 14 1897. 
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there are two conductors, semi-circular in section, in each core, 
‘thus providing a complete metallic circuit. The conductors 
are first separately insulated with brown paper, then arranged 
with the flat sides pressing closely against each other, with 
only the brown paper between them. The twin conductor thus 
formed is msulated with gutta-percha in the usual way ; it is 
claimed that as the conductors are made to approach each other, 
the electromagnetic induction increases at a greater rate than 
that of the electrostatic induction, until at a certain point the 
one will neutralise the other. 

Prof. Silvanus Thompson aims at increasing the speed of 
working on long ocean cables by using a double core, forming 
ж complete metallic circuit, and establishing at intervals per- 
manent inductive leaks or bridges of very high resistance 
between the two wires. These intermediaries are well insu- 
lated, and may be 50 or 100 miles in length; they would be 
laid in with the double core and connected at their extremities, 
80 as to form a bye-pass between the two conductors. In an 
Atlantic cable three or four of these derived circuits would pro- 
bably be required. The advantage of introducing leaks at 
intervals, where practicable, on a long cable is well understood ; 
I have used them with advantage myself where we had inter- 
mediate stations available, so that ordinary resistance coils 
could be used to connect the cable with earth. 

Prof. Thompson anticipates that with a cable of this type, 
with several leaks, he would be able to transmit signals across 
the Atlantic at six or eight times the speed at present obtain- 
able. It must, however, be remembered that in increasing the 
number of cores we should considerably increase the cost of the 
cable; as a matter of fact, we should be putting, say, two eggs 
into one basket. The cost and telegraphic capacity would, 
therefore, have to be compared with that of two good modern 
single-core Atlantic cables. 

A third system has been suggested to me by Messrs. Phillips 
and Barr. They propose toemploy what is practically a double 
conductor, but the return circuit for each wire, or group of 
wires, would be the earth. It is intended that the insulation 
between the two conductors, or groups of conductors, should 
be comparatively low, so that an appreciable amount of leakage 
would occur from one circuit to the other. By means of a 
suitable key, one conductor would be simultaneously charged 
with a similar current, as the other is discharged ; and it is 
claimed that the fall of energy on the one circuit, as it is 
disconneoted from the battery and put to earth, would be 
balanced by the rise of potential on the other, so that the 
retarding effects of static induction would be reduced to a 
minimum. 

Electro- Chemical Developments. 

In quitting the subject of Submarine Telegraphy for this 
evening, I would remark that it has not been my intention to 
give you a Paper embracing the history up to date of this 
important branch of electrical science. I have, on the con- 
trary, endeavoured to keep off the beaten track, my aim, I 
confess, being to interest rather than to instruct. 

In lighting, traction and transmission of power over short 
distances, electricity has to encounter formidable rivals; per- 
haps it is as well that it should be 80, as wherever two branches 
of science, still in the stage of vigorous growth, meet, there 
may we look for striking developments, and all the more so 
when the two sciences in question have met with important 
industrial applications. The use of electricity in connection 
with the various processes pertaining to electro-chemistry has 
made satisfactory progress during the past year. The results 
already obtained, and the wide field that presents itself for 
further operations, suggest that chemistry will in future be one 
of the most important studies for the student who wishes to 
advance to the front rank of the electrical profession. The 
ease and accuracy with which electrical action can be regulated 
under its extensive utilisation in chemical and metallurgical 
processes suggest great possibilities in the immediate future. 
The processes for the most part are electrolytic, but most 
important work is being done by utilising the intense heat of 
the electric arc. 

The production of alkali and chlorine by the decomposition 
of salt naturally first engages our attention. Large works are 
being erected near Widnes for the purpose of carrying out the 


Castner-Kellner process for the production of caustic soda and 
chlorine. The Holland process for a similar object is being 
developed by tbe Electro-Chemical Company at St. Helen's, 
where, I understand, 4,000 н.р. will shortly be at work. 

One of the most successful processes in which electricity is em- 
ployed is the production of aluminium; this is in operation on & 
large scale at Pittsburgh, the Falls of Niagara, and also at Foyers 
in Scotland. Large works are in operation in Sweden, Switzer- 
land and France for the production of chlorate of potash, and 
further installations are contemplated for the United States. 
The deposition of gold from cyanide solutions is being success- 
fully carried out on an increasing scale in South Africa by 
the Siemens-Halske process, and this firm has also developed 
& process for the deposition of zino from zinc ores which is 
likely to come into extensive use. The researches of M. 
Moissan have given a great stimulus to the methods wbich rely 
on the use of an electric furnace. The processes involve for the 
most part the formation of new combinations, such, for example, 
as carborundum, a carbide of silicon, which can be used in 
place of emery powder. 1,000 н.р. is employed in producing 
this material at Niagara. Other carbides have been produced 
on а large scale, more especially carbide of calcium, which by 
the action of water yields acetylene gas. Phosphorus is also 
now manufactured on a commercial scale by means of the 
electric furnace. | 

Serious attention has been given by chemists to the fascinating 
problem of obtaining electrical energy direct from carbon. To 
Prof. Oswald must be given the credit of having, at a meeting of 
German Electrical Engineers, in Leipzig, during 1894,stimulated 
the activity of the genuine electro-chemist. Asa result we have 
had the Borchers cell, in which it was thought at first that 
the electrical energy obtained was derived from the combina- 
tion of carbon monoxide and oxygen, cuprous chloride acting 
as the intermediary. 'Then came the Coehn cell with an 
apparently soluble anode of carbon, a cathode of lead peroxide 
and sulphuric acid as the electrolyte. A primary battery 
elaiming to produce electrical energy direct from carbon, must, 
like Ceesar’s wife, be above suspicion. Although the elements 
of practical success are wanting in the instances I have men- 
tioned, it is pleasant to bear testimony to the bona-fide attempts 
made to solve this great problem, and it is a matter of con- 
gratulation that the investigations are being conducted by men 
of scientific repute. 

| The Institution. 


In my address this evening I have chiefly dealt with facta 
which are beyond question. In my concluding remarks, which 
I promise you shall be brief, I may touch on topics regarding 
which there is a divergence of opinion. You will understand, 
therefore, that I am speaking on my own responsibility. We 
are all agreed it is imperatively necessary that as an Institution 
we should keep in the front rank ; but, to ensure this result, we 
must stand shoulder to shoulder, and do what we can to retain 
the sympathy of all sections of our members, and keep in touch 
with every branch of our profession. If it is inevitable that from 
time to time there should spring into existence offshoots from 
the parent Society, or associations with similar objects, they 
should, if possible, be brought to act as buttresses, and not 
partake of the nature of rifts in the foundations of the Institu- 
tion. I feel sure your Council would be glad to see their way 
to gratify, as far as possible, he natural aspirations of any 
section of the Society, and meet the reasonable requirements of 
all Possibly, as the basis of the Institution broadens (and I 
do not see any finality to our sphere of usefulness) the solution 
of the question will eventually be the formation of local com- 
mittees and the simultaneous reading of Papera, the various 
discussions on which could afterwards be printed in the Journal 
of the Institution. 

In making a forecast as to our future, I may be permitted 
to refer to one item in the accounts recently presented at our 
general meeting, namely, the amount standing to the credit of 
the building fund. Whatever divergence of opinion may exist 
as to the advisability of taking early action in the matter, 
there can, I think, be no question that the provision of a 


building for the purposes of the Institution is a matter of 


paramount importance. It is our duty to seriously consider 
whether the interests of the Society are not prejudicially 
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affected by our inability to offer to our members, or any sub: 
sidiary associations which may be affiliated with us, the con- 
venience of a central place of meeting and research. We have 
at present a name, but not a habitation of our own. 

No one appreciates more than myself the generous treatment 
we have received from the Institution of Civil Engineers, or 
the advantages of this magnificent place of meeting ; but the 
time may come when our frequent occupanoy of this hall may 
not be convenient ; and it behoves us as business men, remem- 
bering that Rome was not built in a day, to endeavour to make 
timely provision for such a contingency. We must not shut 
our eyes to the fact that, notwithstanding our growing import- 
ance, we have fewer meetings now than we had eight years ago. 
If this Institution is to continue to lead the way in Electrical 
Science, it must be fed by contributions in the way of Papers 
from its members ; and, to do justice to these contributions, it 
is equally obvious that we must have more meetings at which 
to discuss them. 

Let us look for a moment at the immediate future. First, 
there is the Pacific cable, the dream of telegraph engineers, who 
desire to share in the honour of completing the girdle round 
the earth. Next there is the establishment of telephonic com- 
munication through long submarine lines, and its corollary 
fundamental alterations in the form of our future cable. 
Turning to another branch of the electrical industry we have 
two important underground electrical railways in course of 
construction in the Metropolis, and several others, the Bills for 
which will be presented to Parliament during the coming 
Session. London will be pre-eminent throughout the world in 
regard to electric railways, as she is in every other respect. 
The new applications of electricity in connection with electro- 
chemistry and electro-metallurgy are most important. Who 
can prophesy as to the next position from which electrical 
science and enterprise will exercise its beneficent influence? 
The chemist, the electrician, the engineer, are ever seeking, 
ever striving, to discover new natural agents and to apply them 
to practical use. It seems to me that the outlook is full of 
promise. The prospect of continued activity in connection 
with electric lighting, electric traction and mining machinery 
is most satisfactory. Electric light mains, lamps and storage 
batteries will assuredly receive continued attention. The 
telephone business is steadily increasing, and the service 
improving by the adoption of the complete metallic circuit. 
The developments of the last 15 years are only an earnest of 
what is to come. Under these circumstances, I think we may 
enter our second quarter of a century with feelings of hope and 
confidence; and there is some justification in congratulating 
the junior members of this Institution upon their choice of a 
profession which is not only growing and progressive, but full 
of interest. 

The boy is father to the man, the student of to-day is the 
raw (sometimes very raw) material from which we are manu- 
facturing the electrical engineer of the future. It is to them 
the fortunes of this Institution will be entrusted ; it is not in 
our power to give the clear head, cool judgment, steady nerve, 
and the faculty of acting promptly in cases of emergency, 
which is so invaluable to those who are placed in responsible 
positions; but it is quite within our province, indeed, it is 
our duty, to make any suggestion which may be of service 
to those who intend to adopt electricai engineering as a 
profession. I do not know whether my experience is simi- 
lar to that of others; but I have frequently found it as 
difficult to find the right man for the appointment as to find 
vacancies for the applicants. Students now command far 
greater facilities for acquiring a knowledge of their profession 
than were available 20 years ago, but they should remember 
that much more is expected from them. The standard of 
excellence is rising, the training must be both theoretical and 
practical ; and it is not until some practical experience has 
been acquired that the young engineer becomes of real value 
to his employers. ö 

In conclusion I would remind you that your duty towards the 
Institution does not altogether cease with the payment of the 
yearly subscription. Surely few of us have gone through life 
without learning something inconnection with our profession, the 


knowledge of which would be useful to our members, and which 


might be imparted either in the form of a Paper or communi- 
cated during the discussions which follow the Papers of others. 
Throw diffidence overboard ; the proper place for silent members 
is over the way—in the House of Commons. Try, if you can, 
to contribute one little pearl of truth to the common stook of 
knowledge ; for if, by the proper use of the talents entrusted 
to you, you are able to leave the world a little better—a little 
wiser—than you found it, believe me, gentlemen, you will not 
have lived in vain. 


PROF. SILVANUS THOMPSON'S PACIFIC CABLE. 


BY F. ALEX. TAYLOR. 


In the Pall Mall Gazette of the 16th inst. there appears a 
very interesting account of an interview with Prof. Silvanus 
P. Thompson, on the subject of electrical retardation in long 
sections of submarine cables, and its effect upon the speed of 
signalling, the Professor's remarks being especially significant 
at the present moment in view of the reported decision of the 
Pacific Cable Conference. 

It is well known, of course, by all those acquainted with 
even the rudimentary problems of submarine telegraphy, that 
this retardation is the stumbling block in the way of fast- 
speed signalling ; and the questions of how to reduce it, or how 
to eliminate it altogether, have engaged the attention and 
thoughts of scientific and practical men for many years past. 
I believe the late Mr. Cromwell Varley was, characteristically, 
the first to suggest the employment of leaks as & means of 
partially overcoming the difficulty. There is nothing new, 
therefore, in the subject itself, although possibly there may be 
in the method proposed by the Professor. He advocates the 
manufacture of a cable with a double core under the same 
sheathing, and at intervals along its length he suggests the 
connecting of the two conductors together by stretches of 
small high-resisting wire, this latter wire being laid up with 
the cable; that is to say, regarding one core as the positive 
lead, and the other as the negative or earth lead, he establishes 
a system of ‘distributed leaks ” along the line, and by this 
means so reduces what І may call the choking” effect of 
the retardation that he claims to be able to increase the rate 
of signalling, say, five or six times. Now, if this were true, it 
would unquestionably be a very good thing for the Professor, 
and also for the cable companies ; but I am afraid the inter- 
viewer has either misunderstood the gist of the Professor’s 
remarks, or has allowed himself, in the pardonable excitement 
of the moment, to take too roseate a view of the situation. 

I had the pleasure, some two years ago, of carrying out at 
Dr. Muirhead’s laboratory, and on behalf of the Eastern 
Telegraph Company, a series of experiments with distributed 
leaks; and without, for obvious considerations, going into 
any details, I may say that the results I was enabled to 
obtain did not warrant the assumption that any very great 
increase of speed could be looked for without the employ- 
ment of very much larger battery power than is usually 
required, the effect of the leaks being to so reduce the potential 
at the points of their application that the received signals 
were relatively small. In the proposed cable the capacity 
would be practically halved, but the resistance would be 
doubled--the KR, or tlie product of the resistance and capacity, 
would, therefore, be the same as for a single core. Thus, 
putting aside for a moment the question of the “leaks,” 
there would be no gain in speed—that is to say, the status quo 
ante would be maintained and no more. By making the con- 
nections, however, between the conductors under the protection 
of the insulating material a good non-corrodable joint would be 
assured, which would not be the case in a single-core cable 
having its leaks connected to the outside armour; but with the 
latter elass of cables there are other means of meeting the 
difficulty, which I think would probably recommend them- 
selves to practical men, in preference to & double-cored cable, 
should it be considered advisable at any future time to devote 
money to the purpose. It would be difficult, I think, to 
induce any telegraph company to manufacture and lay any 
considerable length of such a cable as proposed by the Pro 
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fessor without material guarantees, based upon something 
more substantial than mere theory or experiments upon arti- 
ficial lines, that they would afterwards get their money’s worth 
in speed ; and I am humbly inclined to the belief, with all due 
deference to a scientific expert, that the Professor would carry 
more traffic by using his two conductors as two separate 
ко, than by employing one to accelerate the speed of the 
other. 


THE ‘‘KOSMO” SYSTEM OF CONCENTRIC WIRING. 


The general plan of the Kosmo system of wiring is to lead 
cables from the main double-pole cut-out to distributing centres on 
each floor of the building, where are double-pole switch and fuse 
boxes from which the section cables radiate. Where the small 
branch conductors are jointed to the section cables a single pole 
switch and fuse, or a single-pole fuse, is inserted upon the joint box 


| 
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and placed in the circuit of the outer conductor in the manner 
herein described. The conductors, having a mechanical proteotion 
of solid drawn lead tube, are laid like flexible gas pipes, and. 
excepting the largest sizes, the conductors can readily and safely 
be bent to the contour of the walls, mouldings, and angles of build- 
ings. In practice it has been found that, where necessary, they 
can be perfectly secured to plaster work by means of bronzed 


metal saddles fixed by short, round-headed screws inserted in the 


plaster work. This method of fixing the conductors greatly 
simplifies and cheapens the wiring of highly decorated apartments, 
and renders the fitting up possible without any serious defacement 
of walls or decorations. The lead-encased conductors can, if 
desired, be coloured before being fixed in position, and may be run 
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immediately beneath the plaster mould round the apartment, no 
plugging of walls being necessary when the plaster is of ordinary 
good quality, as the screws get a firm hold when carefully inserted. 
Upon wood work the ordinary brass saddle-pins may be used, 
while upon unplastered walls the common gas-pipe hooks will make 
good fastenings. 

Concentric cables, with both conductors insulated, as heretofore 
made, have the aggregate sectional areas of the inner and outer 
conductors equal; consequently, in the small sizes of cable used 
for internal wiring the individual sectional area of the outer 
strands of the conductors is small The special feature of the 
smaller aizes of ** Kosmo " concentric cables is that the aggregate 
sectional area of the insulated outer conductor is in every case 
inore than twice the area of the inner, the difficulties of jointing 
being thus satisfactorily surmounted. The conductors are of 
double-tinned high conductivity copper, the inner being insu- 


lated with vulcanised indiarubber, and sheathed with the double 


tinned copper outer conductors, which are insulated with vulcanised 


rubber and finally lead covered. The joints in the Kosmo 
system (see Figs. 1 and 2) are made in a triple vice (Figs. 3 and 4) 
fixed upon a platform which is screwed to a telescopic tubular 
pilar attached to a heavy cast-iron base, the joint-table is thus 
adjustable to any convenient height. A floor base is also provided 
to carry the jointing table when joints are required to be made 
upon conductors running beneath the floors. If an ordinary T-joint 
is to be made the continuous cable is gripped by the two parallel 
vices and the branch cable by the central vice. A cutting tool 
containing a series of cutters adjusted to the necessary depths are 
used to cut the lead sheathing, outer insulation, outer conductors, 
and inner insulation of the cables, after which they are stripped 
ready for jointing with jan ordinary jointer's knife. The inners 


are now jointed by trapping and soldering in the usual manner, 
and the insulation is made good by a serving of pure rubber strip 
round the soldered join, to the required thickness. A pair of 
T sockets are now taken and placed over the insulated inner 
joint just before described. The T sockets and the other 
sockets, of different shape for various kinds of jointe, are 
stamped out of high conductivity copper sheet, which is covered 
by a coating of tin to facilitate the adherence of solder. 
The split T is held firmly in position by a short length of tinned 


| copper wire, whipped round at the angles of the T (see Figs. 1 and 2), 


the ends of this wire being left long enough to come through a hole 
in the front of the joint box and connect to one terminal of the 
switch fuss which is mounted upon the face of the joint box as 
described hereafter. The outer conductors of the continuous 
cable are now folded over the split T. bound firmly round with a 
few turns of fine tinned iron wire, and soldered to the T, as is also 


the copper wire previously mentioned. The T is now insulated 
with servings of pure rubber and black tape in the same manner as 
an ordinary joint, and a short length of rubber tube insulates the 
lead passing through the joint box to the switch fuse. 

The outer conductors of the branch cable are twisted together, 
properly insulated by taping, and likewise brought through a hole 
in front of the joint box in order to be connected to the other 
terminal of the switch fuse. Whilst the three members of the T 
jointe are still held in position by the vices, & recessed cover form- 
ing the joint box is placed over the joint, and three members of the 
T joint fit in slotted grooves prepared in the rim of the box, the 
two outer wires before mentioned being passed through holes in the 
front of the joint box. A disc of stout oiled paper is then pressed 
upon the under side of the joint box, and a packing block is pushed 
in upon the vice platform to hold the joint box and paper disc in 

lace. The recess is then filled through a hole in the front of the 

x with an insulating and waterproof compound which quickly and 
firmly binds the joint and joint box together. The cable and joint 
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box now being released from the vices is ready for fixing in 
position, 

Although, from the description, the jointing may appear to be 
rather a long operation, experience demonstrates that these joints 
are easily made by any wireman of fair intelligence, and they can be 
completed in a reasonable time ; they also safely stand a pressure 
of 2,000 volts alternating current. 

The joint boxes for ordinary use are made of hard wood, polished, 
80 as to form suitable bases for the fuses, or switch-fuses which are 
fixed upon the points thereof; but for very damp and exposed 
situations the boxes are to be made of metal, and the lead sheathing 
upon the conductors is soldered thereto. 

Although any good make of fuse and switch may be used in con- 
junction with the Kosmo system, it is an advantage in many 
cases to have these accessories fixed upon the walls in the line of 
the conductors. In mills, warehouses and stores this is particularly 
desirable, because it is less complicated and expenaive than bringing 
the conductors down the wall to the switches, and because it 
removes all the electrical contacts from the reach of mischievous 
interference and damage. In hotels and high-class buildings an 
additional advantage is that all the conductors and fittings can be 
confined to the ceiling mouldings and dadoes, and the wall decora- 
tion is not damaged by unsightly fixtures. To meet this desideratum 
small quick-break switches have been designed, which are worked 
by a single cord hanging down the wall to within reach of the 
operator, by means of which the lights are controlled. Large 
double-pole section switches and fuses in metal cases are also 
designed upon this same principle. These larger switches are 
specially designed for the distribution to take the place of expen- 
sive switchboards, and they possess valuable features of utility and 
novelty well worth attention. 

The Kosmo cables, accessories and tools are manufactured by 
the Telegraph Manufacturing Company, of Helsby, Manchester 
and London; and the switches are manufactured by the General 
Electric Company, of London and Manchester. 


CORRESPONDENCE. 
——M—— 
X-RAY EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I am desirous to make known the results of some 
experiments I have made in connection with the X-rays, for 
‘the benefit of those now working on this subject. 

I employed various forms of “ Crookes tubes,” as well as 
the so-called ** focus tubes," combined with magnetic fields of 
various strengths. I read a published account (see The Elec- 
trician, January 1, р. 802) of the effect of a current passing 
through a coil of wire wound around a ''Crookes cross 
nns " tube, and this has induced me to publish these few 

nes. 

About two years ago I published a Paper at the Royal 
Society in regard to vacuum tubes, and more recently an 
article on the same subject was published by me in the Philo- 
sophical Magazine. To avoid lengthy explanations I must 
refer your readers to these two Papers. 

The experimental results I will now describe :— 

1. A strong magnetic field stops the passage of the current 
in the tube. 

2. With a “shadow cross” tube, a very small magnetic 
field near the cathode, causes the shadow to disappear. 

3. A bar magnet (say 9” x 1” x 4”) will produce the same 
result when held anywhere near the side of such a tube. If 
the magnet is too weak, then the shadow will not quite 
disappear. 

4. If a pole of such a bar magnet be held axially to the 
tube and the pole placed to one arm of the cross, then on 
rotating the magnet in a circle (i. e., its axis describing a 
cylinder) then the cross will rotate also, either following or 
advancing before the pole according to the pole applied. In 
other words, attracted or repelled. 

5. The bar magnet also affects the “ focus tube," rendering 
the X-ray results far less when a pole is near the tube. 

6. In a suitably adjusted magnetic field a Crookes tube 
exhibits only the usual vacuum tube phenomena. 

7. Further, the ordinary radiometer ceases to act in a 
strong magnetic field. 


Now for deductions. It will be evident by reference to the 


Papers I have referred to, that the cathode rays rank in the 


same category as the ordinary discharge in rarefied gases. 
That is to say, whatever the cathode rays may be, they par- 
take of the same nature as the ordinary rays, though they 
may give additional phenomena. The experiments appear to 
prove that the rays are similar in character to the ordinary 
rays, but of shorter lengths. 

If the mystery surrounding the X-rays is relegated to the 
background, then we have rays capable of passing through 
some kinds of matter (if not all substances), the same way as 
blue rays will traverse blue glass and not glass of other 
colours. This idea of bringing the problem to the mind is 
only suggestive for the present.—Yours, &c., 

Broomhill, Tunbridge Wells, Davin SALOMOxs. 

January 16, 1897. 
EARTH-CURRENT TEST. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: It will in no way detract from any credit due to Mr. 
W. Schönau for his earth-current test, described in The 
Llectrician of the 15th inst., if I mention that this method 
was used ten years ago on the Brazilian Submarine Telegraph 
Company's cables, and was included among other methods 
explained in a course of instruction in cable testing given by 
me to the Madeira cable staff. Although originating with 
myself, no special novelty was claimed for this test, seeing 
that as many changes may be rung on earth-current tests as 
there are methods for testing any unknown E.M.F. І venture 
to quote from my original crude directions :— | ' 

After С.К. test by bridge or “slides,” substitute for 
cable equivalent artificial resistance in conjunction with one 
good cell, deducting from artificial cable resistance equal to 
that of one cell, so that cell + resistance = cable C.R. 

Then adjust bridge or slides for observing false zero, and 
note deflection given by one cell = D?. 

Let false zero deflection noted in previous C. R. test = D,. 


Then earth - current = Di cells, to be reduced to volts, if re- 


D, 
quired. 

The foregoing directions refer only to earth-currents due to 
natural difference of potential between the cable terminals. 
This value was found by Mr. Dressing to synchronise with 
marine tides ; and this interesting fact was verified by me in a 
series of observations, the equivalent curves of which were 
subsequently published. 

These earth-currents frequently have little or nothing in 
common with those observed during an insulation test (to 
which Mr. Schónau refers), when the distant end of cable is, 
of course, free. Under these latter conditions, earth-currents 
are due to various disturbing causes of a purely local nature in 
regions traversed by the cable on which they act inductively. 
Retardation rounds off these induced impulses into the slight 
undulating fluctuations so often observed during insulation 
tests on long submarine cables. 

Mr. Schónau appears to attach importance to earth-current 
tests as adjuncts to fault localising. Here one fails to follow 
him; for under these last-mentioned conditions the polarisa- 
tion current has to be differentiated from other sources of 
temporary and varying E.M.F., and demands special treat- 
ment.— Yours, &c., | | E. Raymonp- Barker. 


Wimbledon, January 19, 1897. 


LEGAL INTELLIGENCE. 


Wedekind v. the General Electric Company (Limited). 

This case came before Mr. Justice Charles (without a jury) in the 
Queen’s Bench Division, on the 18th and 19th inst., and was brought by 
Mr. Julius Edward Wedekind against the General Electric Company 
(Limited), to recover damages for alleged infringement of the ріаіп 
registered design, or, at the option of the plaintiff, for an aecount of the 
proceeds of sale of all articles made in the alleged infringement and sold 
by the defendant Company, their agents and servants. The plaintiff also 
claimed a delivery up to him of all the articles in question in the possession 
of the defendant Company ‘their agents and servants. He also claimed an 
Injunction. 

The statement of claim alleged tbat the plaintiff was the owner or 
registered proprietor of a certain design of the pattern of a telephone 
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transmitter and receiver. The design was registered on December 28, 1892, 
in Class No. 1, by George Lee Anders and Walter Kóttgen, the author, and 
was duly assigned to the plaintiff by G. L. Anders and Walter Kottgen, by 
an indenture dated March 7, 1896, and made between G. L. Anders, 
Walter Kóttgen, and the plaintiff. The assignment was registered, and 
the number of the design was 199,593. It also set out that the defendants 
had, since the date of the registration, wrongfully applied, or caused to be 
applied, for the purposes of sale, such design, or a fraudulent or obvious 
imitation thereof, to goods of the class in which the design was registered. 
That the defendants had since the date of the registration of the design 
unlawfully advertised and exposed for sale, and had sold, articles of manu- 
facture of which the deaign, or a fraudulent or obvious imitation, had been 
applied, the defendants at the time knowing that the design had been so 
applied without the consent of the plaintiff or of his predecessors in title. 
That the defendants had in their possession or power articles of manufac- 
ture within the said class to which the design, or a fraudulent or obvious 
imitation thereof, had been applied. 

The defendants, whilst generally denying the allegations contained in the 
statement of claim, pleaded that the plaintiff had no right to sue in respect 
of infringement (if any) committed by them before the alleged assignment 
(if made) to the plaintiff and the alleged registration (if any) thereof, and 
submitted that the statement of claim showed no cause of action in re- 
spect thereof. They further said that before the alleged assignment and 
the registration thereof (which they did not admit), and before the acts of 
any of the alleged infringements by the defendants (which infringements 
were not admitted), G. L. Anders and Walter Kóttgen caused or perinitted 
articles to which the said alleged registered design had been applied to be 
delivered on sale without causing such articles to be marked with the pre- 
scribed mark, or words or figures, denoting that the design was registered, 
whereby the copyright in such design ceased. They further said that the 
acts complained of by them were done, and such articles were delivered for 
sale by them, without the prescribed mark, words or figures denoting that 
the design was registered with the permission of the said G. L. Anders and 
Walter Kóttgen. i 

Mr. Lewis Edmonds, Q.C., and Mr. W. H. Moresby appeared as ‘counsel 
for the plantiff ; and Mr. McCall, Q.C., and Mr. C. C. Scott for the 
defendants. 

Mr. EDMONDS said the action was brought in respect of copyright in a 
registered design. The plaintiff was not the original proprietor, but was 
the assignee of the design, and was duly registered as assignee on the 
Register of Designs. The subject matter of the design was a combination : 
of a telephone receiver and transmitter. It was not necessary to go into 
details of the construction ; but the design related to the shape, pattern, . 
and configuration of those two parts, which togetber formed the improved 
apparatus for certain purposes. (The parts were handed up to his Lord- 
shipforexamination. Apparently, the learned Counsel eaid, there was no 
question as to the validity of the registered design, except so far as there was 
an allegation that the plaintiff lost his copyright in it by selling unmarked 
copies. There was, therefore, no suggestion that the instruments complained 
of were not substantially the same as those which his Lordship had before 
bim. The substantial question was whether copyright of the design 
had been losc by reason of the sale of the specimens which had not been 
marked with the letters '* Rd.," and the number of the design, pursuant to 
the statute. He was content to base his case on the infringement subse- , 
quent to the assignment to the plaintiff. The section of the Act which 
related to this matter was Section 51 of the Patents, Designs, and Trade 
Marks Act, 1885," which ran as follows: — Before delivery on sale of any 
articles to which a registered design has been applied, the proprietor of the: 
design shall cause each such article to be marked with a prescribed mark, 
words, or figures, denoting tbat the design is registered ; and if he fails to 
do so the copyright in the design has ceased, unless the proprietor shows 
that he took all proper steps to insure the marking of the article." The 
“ prescribed mark under the Designs Rules of 1893, as set forth in Rule 
50, was as follows :—“ Before delivery on sale of any article to which a 


registered design has been applied, the’ proprietor of such article shall | 


cause the article to be marked with the abbreviation Rd., and with the 
number appearing on the certificate of registration.” 

Mr. McCALL said that the substantial point was, that under that rule 
К articles were required to be marked “ Rd.," and with the number of the 

esign. | 

Mr. EDMONDS agreed. He said that the substantial point against the 
plaintiff was that he had sold, or rather his predecessors in title had sold, 
specimens of this registered design without the letters “ Rd.” and the regis- 
tered number put on each article. There seemed to be no doubt that there 
had been numerous specimens of this combined transmitter and receiver 
sold by the defendant which had not had the registered mark upon them. 
Of course, that would not affect the plaintiff under this section, because he 
could not have compelled the defendants to have put the mark of registra- 
tion on the infringed object. The plaintiff could only sue them for the 
infringement. Anders aod Kóttgen appeared to be Directors of the Anders 
Telephone Company (Limited), who were manufacturing this instrument. 
It was said that the designs which had been given to the defendants 
had no reference to this design, but bad reference to the use of some 
patenta, although these patents had some relation to the design. Still the 
design was precedent to the patents, and patents were held by the Com- 
pany. The Company, however, did not at any time hold the copyright or any 
interest in the copyright of the registered design, and no licence was ever 
given to the defendants to use the design. Moreover, the licence which 
was granted, was granted for only six months, and it expired on Sep- 
tember 1st, 1895, viz., before the date of the infringement complained of. 
Apart from the question of marking he did not see bow it could 
affect the question of infringement of which the plaintiff complained. 
His case was not in itself very simple, and all he could do was to call the 
persons who were connected with the manufacture of these instruments to 
prove to his Lordship by their evidence that unmarked specimens never 


did leave their establishment ; that they were perfectly well aware that if 


they did they would lose their copyright in the design ; and every precaution 


which it was possible to take was taken to see that no such instruments 
should go out of their works or leave their possession. 

Mr. MORESBY read the evidence of Mr. R. Wedekind, which had been 
taken on commission (the witness being abroad), who stated in his deposi- 
tion that he was a partner in the firm of Wedekind and Co., of Great 
Tower-street. This gentleman gave evidence as to the purchase of the 
infringiug telephones from the defendant Company at their premises in 
Queen Victoria-street ; as to the illustrated advertisements of the same in 
the trade papers; and as to the illustrated catalogue of the defendant Com- 
pany. Comparing the representations of the design in those advertisements 
with the representations in the catalogue of the Anders Telephone Com- 
pany, he said that they were identical save for a slight difference in the 
filagree work on the telephone disc. The only other difference was that the 
pushers for ringing the bell in the defendants’ instrument were slightly 
rais 


Nr. PHILIPOWITZ, clerk in the employ of Wedekind and Co., said that, 


acting on instructions, he went to the General Electric Company’s premises 
in Queen Victcria-street on April 15, 1896, and bought a telephone in the 
name of Wedekind and Co., and got an invoice for it. (The telephone was 
produced. 

The PLAINTIFF, said that he was an electrical engineer, carrying on 
business at Clerkenwell-road, London. He was owner of patents relat- 
ing to improvements in telephones, and of the registered design on which 
this action was founded. In the deed of assignment he was called Edward 
without the Julius, He was generally known as “ Edward Wedekind.” 
He had a connection with the Anders Telephone Company (Limited). 
He was employed by that firm at their works, and was also a shareholder 
to the extent of about £500. He knew that they made their telephones 
according to the registered design, and that they knew about the necessity 
of marking them with Rd., and the number. All the instruments passed 
through his hands, and he saw that none passed out unmarked. He inspected 
them all. That was part of his duty, and he had instructions to see that they 
were marked. Mr. Anders and Mr. Kóttgen were Directors of the Com- 
pany. None of the telephones passed into their hands without being in- 
spected by him. His father had lent money to the Company, and 
his father transferred the design to him. The Anders Company waa regis- 
tered on Nov. 13, 1893, and on Jan. 26, 1894, Anders and Köttgen 
assigned to the Company the patents for this telephone. His father, Julius 
Christian Wedekind, became a debenture holder in the Telephone Company 
on August 9, 1894, and on the same day a deed was executed empowering 
him to sell the patents and the goodwill of the Company’s business for the 
best price he could get. Later the patents were assigned to witness. In 
January, 1895, the Auders Telephone Company and Julius Christian Wede- 
kind, the debenture holder, granted a licence to the defendant Company for 
the sole exclusive privilege of making those patent instruments for six 
months from March 1st. His Company did not employ outsiders to make 
these instruments. Messrs. Newington, Priddle and Co., a firm of mechani! 
cians, made some of the receivers for the Anders Company, because the 
Company did not employ girl labour ; but they did not make the complete 
instruments for the Company, nor did they make transmittera for the 
Company. If a person had a transmitter and wanted to complete his 
apparatus, he could go and buy a receiver, connect the two part« by wire, 
and so complete his instrument ; but witness had never sold the parta 
separately. | | 

Mr. GEO. LEE ANDERS, examined, said that he was generally aware 
that it was necessary to have the instruments stamped with the registered 
number of the design and the letters Rd." So far as he knew, all the 
telephones sent out by the Anders Company were so marked. He had 
sold telephones to Mr. Max Byng, of the defendant Company, but to the 
best of his knowledge they were all stamped. ,In thejlicence granted to 
the defendant Company there was no covenant that the defendants should 
mark the instruments they made and sold with the letters “ Rd.” 

Mr. SCOTT pointed out that in the licence the Telephone Company 
undertook, for a special consideration, to supply the defendant Company 
with the dies and special machinery which they had for making these tele- 
phones, that the defendants did ask for the dies, and;the Telephone Com- 
pany furnished them ; but there was none for stamping the registered 
number or the letters Rd." on the instrument. He asked his lordship 
to draw therefrom the inference that the Telephone Company consented to 
the goods being manufactured and sold without being marked as registered. 

Mr. WALTER KOTTGEN, one of the original owners of the design, 
said that he remembered selling some telephones to Mr. Byng at the end 
of 1894. He was not certain that they were marked ; but they should 
have been, because he had given instructions from the first that not a 
single instrument should be sent out without being marked as registered, 
and with the number. He had been very strict in giving these instructions to 
his employés. He could not say why no stipulation was made in the licence 
for the defendants marking the instruments they made under their licence. 
It was all done by the solicitors. He thought that he himself was not in 
England at the time. | 

Mr. SCOTT said the defendants knew nothing about this being а regis- 
tered design. In December, 1894, one of their representatives bought 
four of these machines from Mr. Anders, and there were no marks denoting 
that they were registered. That being so, when the design was assigned 
to the present plaintiff early last year, the copyright in it was gone, and 
there was nothing to assign. 

Mr. MAX BYNG, examined, said he was a Director of the defendant 
Company, and was a practical electrician. He purchased some instruments 
from Mr. Anders in December, 1894. He examined them, and found no 
mark denoting that the design was registered. He saw Mr. Anders and 
Mr. Kóttgen from time to time, and discussed the matter with them. 
From first to last he had no intimation given to him by those gentle- 
men that this was a registered design. On January 1, 1895, he bought 
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from Mr. Kóttgen 14 of these instruments. He had never received any 
dies for stamping the registered mark. The 14 instruments purchased 
had no mark on them showing it was a registered design. He examined 
them, and if the mark had been upon them he would have noticed it. 
They afterwards manufactured under their licence. They manufactured a 
large number—probably 500 or 600—of the instrumente under their 
sicence. Many of them were made under the pattern of the Anders Tele- 
phone Company. 

Mr. FRANCIS GEORGE BELL, manager of the telephone departinent 
of the defendant Company, said he had seen one of the instruments pur- 
chased by Mr. Byng, and it had no register mark. 

Mr. GEORGE W. PITT, clerk to the solicitors for the defendant Com- 
pany, spoke of the negotiations for the licence. He was familiar with the 
law requiring registered designs to be properly marked. When preparing 
the licence he saw one of the instruments, but did not notice any registra- 
tion mark upon it. 

His LORDSHIP ultimately gave judgment for the defendants, with costs, 


Blliott Brothers v. Sullivan. 


This appeal case came before Lords Justices Lindley, A. L. Smith and Rigby 
on Tuesday and Wednesday, and was the appeal of the plaintiffs from а 
decision of Mr. Justice Kekewich dismissing the action with costs ; and, 
on the defendants' counterclaim, granting au injunction restraining the 
plaintiffs from infringing lettera patent relating to an instrument known 
-as Sullivan's Universal Galvanometer." The case was reported in Zhe 
Electrician of June 19th last. 

The plaiutiffs are the well-known firm of electrical and scientific instru- 
ment makers, of St. Martin's-lane, London, W.C., and the defendant, 
Mr. H. W. Sullivan, of 19, Great Winchester.street, London, E.C., is 
well-known as an electrician and telegraph engineer. The plaintiffs 
claimed a declaration that they were entitled to manufacture and sell, as 
sole licensees from the defendant, the instrument under the terms of the 
agreement between the parties, dated 1894, and they asked for specific 
performance of the same, They also claimed an injunction restraining the 
defendant from granting licences for the manufacture of tbe instrument 
to any other firm, or otherwise interfering with the exercise of their rights 
under the said agreement. "The defendant, on the other hand, denied the 
legal existence of such an agreement as the plaintiffs alleged, though he 
admitted that negotiations and proposals had passed between hiniself and 
the plaintiffs. He further alleged that he refused to sign a draft agree- 
ment which by its terms bound him to the plaintiffs for 14 years, whilst 
they would be at liberty to take in hand any rival instrument they thought 
fit. He denied that he was bound to sign such agreement or to specifically 
perform the terms of such a document. Не further alleged that during 
the negotiations for a final agreement, the price at which the instruments 
came to be sold and the royalty to be paid him for each instrument were 
agreed upon, and that plaintiffs, with his licence and consent, manufactured 
.and sold instruments at the price agreed upon, and became indebted to 
him accordingly ; and on applying to the plaintiffs for these royalties 
they sent him & cheque for £50 on account, and promised an account later ; 
but that no such account had been delivered to him. Не also asked 
for an injunction to restrain the plaintiffs from infringing the letters 
patent. Mr. Justice Kekewich held, after hearing evidence, that the agree- 
ment in question was ome which required to be in writing, under the 
Statute of Frauds. He came to the conclusion that although there were 
negotiations between the parties the agreement was not completed, and he 
dismissed the action with costs. His Lordship, as before stated, granted 
the defendant an injunction restraining the plaintiffs from continuing the 
manufacture of the galvanometers in question. From this decision the 
plaintiffs now appealed. 

Mr. Renshaw, Q.C., and Mr. Stone appeared as counsel for the appli- 
cants ; and Mr. Warrington, Q.C., and Mr. Jason Smith for the respondent. 

At the conclusion of the argumenta of counsel, Lord Justice LINDLEY, 
in giving judgment, said that he and his learned brothers had coine to the 
conclusion that the main question in. the case depended upon whether the 


parties had entered into a biuding agreement ; and having regard to the, 


correspondence, and to the evidence relating to the interview of July 10, 
1894, which was the important interview in the matter, the conclusion at 
which they had arrived was that from the very first the parties intended to 
put the terms to which they might agree into writing for the purpose of 
considering the whole of the terms ; and until that was done there was no 
concluding agreement. With regard to the question of the injunction which 
had been granted, restraining the plaintiffs from infringing the defendant's 
patent, it was plain that the plaintiffs bad never dreamed of disputing the 
validity of the patent, but said that the injunction put them in the 
invidious and anomalous position of not being able to dispute the validity. 
It was, however, obvious that they could have done so; but they based 
their case, not on the ground of the invalidity of the patent, but upon 
that of the agreement. Mr. Warrington had agreed to the substitution of 
the words * during the continuance of the patent," instead of “ perpetually 
restrained," iu the order, and, upon that being done, the appeal would be 
dismissed with costs. | А 

The other Lords Justices concurred, and the appeal was accordingly 
dismissed with costs. 


Electric Construction Company (Limited) v. Hurry and Young. 


In an action heard in the Court of Session, Edinburgh, last week, the 
Electric Construction Company (Limited), London, sued Messrs, Hurry and 
Young. electrical engineers and contractors, Edinburgh, for £50. 13s. 5d, 
price of a No. 3 dynamo, which the defenders purchased in September, 
1894. The defenders refused to make payment, on the ground that the 
dynamo was disconform to contract. 

In the Outer House Lord Low held that the dynamo was not conform to 
the contract, but the question remained whether it was still open to the 


not be equal to the demand male upon it. 


defenders to refuse payment of the contract price. The defenders, no 
doubt, all along objected to the dynamo, and called upon the pursuers to 
make it right or to remove it. The pursuers had not removed it, and it 
had continued to be worked until the present time. Under the old Jaw, 
he thought the defenders would have put themselves in a wrong position 
by continuing to work the dynamo after it became apparent that the 
pursuers could not or would not put it right. The Sale of Goods Act had 
made a change in the law, and if a purchaser had not expressly or by 
implication accepted the goods, he could retain them and claim damages, 
or set up the breach of contract in diminution or extinction of the price. 
He was therefore of opinion that the defenders were entitled to set up the 
breach of contract in diminution or extinction of the price; and as the 
expenses incurred exceeded the value of the dynamo, he assoilzied tle 
defenders, with expenses, 

The pursuers appealed, and the First Division—Lord Kinnear dissenting 
—now recalled the Lord Ordinary's judgment, aud gave decree, with 
expenses, 

Lord M'LAREN, who delivered the leading opinion, said thatif the 
pursuers chose to accept an order for a machine which was to furnish а 
definite number of amperes at a definite electromotive force, and at a 
given price, it was no answer to say that their No. 5 machine would 
The makers were 
bound by their contract to provide a machine capable of 
performing a definite amount of work; and if this could only be 
done by & larger and more powerful machine than a No. 3, they must 
bear the loss. On the evidence, his Lordship was of opinion that the cause 
of the faulty performance of the dynamo was that the No. 3 machine was 
not equal to the work required. Coming to the consideration of the legal 
aspects of the case, his Lordship assumed for the purposes of the argument 
that a letter sent by the defenders to the pursuers amounted to an un- 
qualified rejection of the dynamo. He should alao assume that the 
rejection in the month of September of a machine which was delivered 
in February, and whose defects had been manifest to the defenders 
from the beginning, did not come too late. He was, of course, 
not to be understood ag giving a Jegal opinion in that sense. Under 
the Sale of Goods Act it was not necessary that the buyer should 
return the goods; it was enough that he intimated his rejection, and 
that he held the goods at the disposal of the seller. But the Act of 
Parliament did not say that a buyer might reject the subject of the sale. 
and go on using it ах if it were his property. It would be a very strange 
theory of law which should give rise to such а result, because it amounted 
to thir, that when a buyer had an imperfect machine or article of any kind 
supplied to bim, if he only went through the form of rejection be might 
continue to use the ‘article without paying for it as long as he pleased. 
Now, the rejection of the subject of sale by a buyer was in legal effect a 
rescission of the contract of sale on the ground of the seller's noa-perform- 
ance, or imperfect performance, of his obligations. But if a purchaser 
claimed right to rescind the contract of sale, he must, of course, be pre- 
pared to make reasonable restitution—that was to say, if he could not 
restore the goods altogether unimpaired by use, he must, at least, do nothing 
subsequent to the rescissiun which would injure or affect their sale- 
able quality. But it was admitted that the defenders’ sub-vendor (who in 
this question he identified with the defenders) had continued to use the 
dynamo just as if he had accepted it in fulfilment of the contraet. "This 
use Was, in fact, continued from 14th September, the date of the nominal 
rejection of the dynamo, down to and after the raising of the action in 
December, 1895. It wax not necessary to consider the case of such a 
slight or temporary use of the article as might be taken by a buyer consis- 
tently with a bona-fide intention of rejecting it, because they were here 
dealing with a case of use continued for three months, and following on a 
longer use while the machine was under trial. Now, as the sale of goods 
was regulated by Act of Parliament, he must say that in his opinion 
when the Act spoke of the buyer's right of rejection this must be taken to 
mean а rejection accordant to known legal conditions, one of which 
was that the buyer must not break bulk further than was 
necessary. If in this case the sellers had assented to the rejection of the 
dynamo, and had agreed to take it back, the contract would have then come 
to an end, and any subsequent detention and use of the machine by the 
buyer would only give rise, as his Lordship conceived, to а pecuniary claim. 
But the makers did not, in fact, assent to the proposed rejection of their 
machine, and the validity of the rejection could only be determined by sub- 
sequent agreement or by tbe decision of a Court of law. Now, he con 
sidered that pending the decision of the buyer's claim to reject, the goods 
must be treated as it in neutral custody. and this whether the buyer was 
himself the custodier (as he might be under the Act of Parliament), or 
whether he placed them in the custody of a third party. The condition 
that the buyer did nothing in relation to the goods which wag 
inconsistent with the ownership of the seller, was in his opinion 
especially applicable to the period when the parties were at 
issue as to the determination of the contract; and this view 
received indirect confirmation from the language of the 35th section, 
where the doing of an act which was inconsistent with the seller's owner- 
ship was declared to be equivalent to the acceptance of the goods. The 
Lord Ordinary had sustained the defenders’ second and third pleas in law. 
Now these pleas appeared to his Lordship to be inconsistent, and only 
capable of being maintained аз alternative propositions, because the second 
plea affirmed that the pursuers had failed to implement their contract, and 
as a consequence, that the defenders were not liable in payment of the 
price, while the third plea amounted to а claim to set off the damages for 
breach of contract against the price. Now under the statute (section 53), 
it was only where there was a breach of warranty by the seller that a 
claim of damayes might be set up in extinction or diminution of the price. 
The reason of this was evident. If the goods were rightly rejected, the 
price was not due, and no question of compensation оќ set-off could arise 
Now, the 11th section of the statute provided that in Scotland the 
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repudiated or to affirm the contract, and put forward a claim in 
diminution of the price, but the clause did not entitle the buyer to the 
two inconsistent things. In this case his Lordship conceived that the 
defenders made their election on September 14, 1895, to treat the contract 
as repudiated. They were not ina position to found on their election, 
because they had taken the use of the dynamo, but having made their 
‘election, and thus raised the issue which the action was brought to settle, 
the defendera, in his opinion, were not entitled to recall their election, and 
to set ир а claim as for breach of warranty. He was of opinion that the Lord 
Ordinary's judgment should be recalled, and decree granted for the price. 
Lord KINNEAR said he agreed with the Lord Ordinary and with Lord 
M‘Laren that the dynamo was not conform to contract. He was, however, 
unable to concur iu the opinion at which his Lordship had arrived, because 
he could not agree in holding that the defenders were also deprived of the 
alternative remedy given by statute when a seller has failed to perform 
any material part of the sale, viz., that of retaining the goods and treating 
the failure of a material part as à breach which might give rise to a claim 
for damages. They could not be deprived of that remedy by reason of 
their having accepted the goods, because that was the precise case in which 
the statute gave the buyer a right to treat the failure of a particular 
eondition as if it were a breach of a separate or collateral agree- 
ment, and to claim damages as for that failure. Nor did it 
appear to him that they were barred from claiming damages 
on that ground by any final election to resort to a different and 
distinct remedy. The argument, as be understood it, was that they were 
not entitled to retain the goods and to claim damages for breach of a 
material part of the contract, because they had intimated to the pursuers 
that they had claimed to reject the goods and to treat the contract ás 
` absolutely repudiated. But they were all agreed that their attempted 
rejection was ineffectual, and that they were not entitled to treat the con- 
tract as repudiated. It seemed to him somewhat inconsistent that they 
could not reject the goods, because they had, in effect, elected to retain 
them, and that, at the same time, they could not claim damages on the 
assumption that they had retained the goods, because they had elected to 
reject them. He could quite understand that a buyer might be barred 
from maintaining one alternative remedy, if, by maintaining the other, he 
had already done anything to lay the sellers open to prejudice ; but he 
did not see that the pursuers’ position was in any way prejudiced 
by the defenders’ conduct. It was true that they called upon 
the pursuers to remove the machine, as not being conform to 
contract, adding : “ You can take what action you can, and we will do our 
best to defend ourselves in the matter.” But that in no way prejudiced 
the pursuers in any plea which they might afterwards take to meet the 
alternative case which the defenders now maintained. When the pursuers 
brought their action for payment of the price, it was still open to the 
defenders to maintain (1) that the machine was not conform to contract, 
and, therefore, that they were entitled to reject it; and (2, and alterna- 
tively) that if they could not reject it, they were at least entitled to claim 
damages for breach of material conditions of the contract. He thought 
the statute enabled the defenders to set up their claim for damages against 
the sellers in diminution or extinction of the price. On that point, there- 
fore, he agreed with the Lord Ordinary. He had some doubt, however, 
whether the amount of the damages had been satisfactorily made out. 


The LORD PRESIDENT and Lord ADAM concurred with Lord 


M'Laren. 


Taylor and Son v. the London and South-Western Railway 


Company. 


The plaintiffs in an action heard before Mr. Justice Mathew and a special 
jury last week. were a firm of electric launch and boat builders at Chertsey, 
who claimed £130 damages for injuries alleged to have been sustained by 
an electric launch in course of transit between Chertsey Station, on the 
defendant's railway, and Manchester. 'The defence set up was that any 
injuries which might have happened to the launch were caused by the 
improper packing in the launch of some accumulators containing a mixture 
of sulphurie acid and water. 'l'he Company relied on two conditions 
in the consignment note, which was signed by the plaintiffs. The 
conditions were:—' The Company will not be liable for any loss or 
damage or delay to goods resulting from their not being properly 
protected by packing." “In respect of goods consigned to places beyond 
the limits of the Company's free delivery, the responsibility of the Com- 
pany will cease when such goods have been delivered over to another 
carrier in the usual course of delivery." The Company contended that 
under this latter clause they were absolved froin liability, because they 
had handed over the launch to the Midland Railway Company in good 
condition at Brent. station. The Company also pleaded that the mixture 
of sulphuric acid and water was dangerous goods within Section 105 of 
the Railway Clauses Act, 1845 ; and the nature of the liquid not having 
been marked on the outside of the vessels, and notice in writing not having 
been given to the Company, the contract of carriage was rendered void. 

Mr. TOM TAYLOR, onc of the plaintiffs, said that in the autumn of 
1895 there was an Exhibition at Manchester to which he desired to send an 
electric launch. On September 19th the launch was taken to Chertsey 
Station on a trolley. The trolley was placed on a truck, and, the launch 
being too long for one truck, another was attached, over which the launch 
projected. The witness and his workmen assisted the Company’s porters 
in the loading. After the launch was packed 40 accumulators, each 
weighing gewt., were put on board by the witness's men, and packed in a 
leaden tray at the bottom of the boat. The accumulators contained a 
mixture of sulphuric acid and water, in the proportion of nine parts water 
to one of acid. Each accumulator was in an ebonite box, and the boxes were 
packed round with haybands, while flannel was placed in the accumu- 
ators to prevent the liquid from splashing. The stationmaster asked 


his son added that it would not hurt, but would only dis- 
colour. The launch was then covered in with tarpaulins. It reached 
Manchester on September 21. The witness went to the station to receive 
it. He found that the sides had been stove in, the accumulators were 
wrecked and broken, the leaden tray wan cut through, and the motor 
shaft was distorted. The liquid was leaking through the sides, He had 
been obliged to have the boat repaired, and it had been depreciated to the 
extent of £50. So far аз he could see, the boat was properly packed at 
Chertsey. The planks which were stove in were amidships. Some of the 
planks now in the launch were stained by theacid. That would depreciate 
its value. 

ROBERT GOOSE, & workman in the plaintiff's employ, said that he 
noticed while the launch was being packed that the trucks were not 
properly coupled, but he did not mention that to the plaintiffs when the 
launch came back. 

Mr. EDWARD J. WADE, electrical engineer, said that the sulphuric 
acid and water would have a limited corrosive property. It would slightly 
soften the surface of wood. 

Mr. BUCKNILL, G. C., for the defendants, said it was not until after the 
action had commenced that it was suggested that the sides of the launch 
had been stove in. That was clearly an afterthought introduced to meet 
the objeetion that the Company were not liable for the improper packing 
of the accumulators, which was the real cause of the damage. The allega- 
tion as to insufficient coupling was also an afterthought. 

A Claim Inspector who saw the launch at the Exhibition and another 
Inspector who saw it shortly afterwards at Chertsey, both said that they 
saw no signa of broken planks, and that the plaintiffs did not make anv 
complaint on that point. The latter witness, however, did notice that some 
of the planks were stained. 

His LORDSHIP, in summing up, said that a contract of carriage was a 
simple matter in the days of our forefathers ; but here we had, of all 
things in the world, a steam launch and a complicated contract relating to 
its carriage not only over the defendants’ railway, but also over the rail- 
way of another company. If it was true, as the plaintiffs alleged, that the 
planks of the launch had been stove in, then there was no doubt that it 
must have been roughly handled ; and the first and most important question 
was as to the truth of that allegation. On the one hand, there was the 
uncorroborated evidence of the plaintiff and his son; on the other hand, 
four witnesses were called, who said they had carefully examined the launch 
and had found no trace of broken planks. In deciding between these 
two conflicting stories it was most important to consider the 
circumstantial evidence. It was a most significant fact that there 
was no mention of the broken planks in the plaintiff's first letters to 
the Company. His complaint then was that the planks had been dam- 
aged by the spilt acid. The jury would therefore have to consider :—(1) 
Were the planks broken when the launch was on the defendant Company's 
railway? (2; Was the liquid from the accumulatora dangerous’ (3) If 
so, was the stationmaster informed as to the nature of the liquid, and did 
he consider it not dangerous? (4) Was the damage caused by insufficient 
packing of the accumulators ! 

The jury answered the first question in the negative ; the second in the 
affirmative ; the third in the negative, adding that the stationmaster con- 
sidered the liquid not dangerous ; the fourth in the affirmative. 

On these answers judgment was given for the railway company. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New ae 
Price Lists, and si matter should be sent early in the .) 
SPECIAL NOTICE —The 1897 (fifteenth annual) edition of 

“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 


. BOOK is NEARLY READY. 


The Subscription price remains 5s., postage 9d.; abroad, 6s. 6d. post 
free. After publication, 78. 64., by post 8s. 3d., abroad, 9s. post free. 
New Names, Alterations to existing Entries, Advertisements, and Sub- 
scription Orders, should be sent in at once. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions сат be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 

““МотгуЕ POWER AND GEARING FOR ELEOTRICAL MAOHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 12s. 64., 
post free; abroad, 13s. 6d. 

THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

"SUBMABINE CABLE-LAYING AND REPAIRING."—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 12s. 6d. Now ready. 

LABORATOBY NOTES AND ForMs.—With the above title, we have ready 
a set of 40 Elemen and Advanced Exercises for use in Electrical 
Engineering classes. ese have been prepared by Dr. J. A. Fleming, 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained paw 5s. 6d. nett. e complete set of Twenty 
Elementary and кошу dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s, nett, or bound in cloth case price 12s, 6d. 
nett (now ready). Strong portfolios can be price ls. each. A full 
prospectus sent post free. 
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" ®гкотвта Motive PowER."—A new work, by Mr. Albion Т. Snell, 
witn this title, is now ready, containing the latest information respecting 
the application of eleotrio energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s, 6d. 
post free (abroad lis). 

‘ DRUM ARMATURES AND COMMUTATOBS.”—By Mr. F. Marten Weymouth 
s also ready; prioe 7 6d. (abroad 8в.). Prospectus on application. 

% ErnzorRIO LAMPS AND ELEzOTBIO LIGHTING," by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &. Price 7s. 6d., post 
free. Prospectus post free. 

"ErLEOTBICAL ENGINEERING FORMULA,” a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 7s. 9d. 
(abroad 8s.). A large paper edition with wide margins can supplied 
price 12s, 6d., post free 188. (abroad 13а, 6d.). Prospectus on application 

* ARMATURE WINDINGS OF ELxOrnIO MacHINES."—By Н. Е. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 66 full-page tables, 30s., post free. 

“Tas Work or Henrtz.”—By Dr. O. J. Lodge, with many original 
illastrations, price 2s. 6d. nett. 

“Тнв ART OF ELzOTROLYTIO SEPARATION OF Merats.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

t THE INOANDESCENT LAMP AND ITS MANUPAOTURE.”—This book, 
written by Mr. Gilbert S. Ram, is now ready; prioe 7s. 6d. (abroad 88.). 
Prospectus on application. 

„ ELgCTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

* PRAOTICAL Nores FoR ELEOTBICAL STUDENTS."—By Messrs. А. E. 
Kennelly and Н. D. Wilkinson, price бе. 6d.. post free. 

‚ “THe STEAM ENGINE INDICATOR AND INDICATOR DiAGRAMS."— Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 

. LOCALISATION OF FaurTs iN ELECTRIC Light Малтхв,”—Ву Е. C. 
Raphael. Nearly ready. 


SPECIAL Notice.—‘‘THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK FOR 1897.— The new edition of this 
well-known Blue Book is nearly ready, and will contain about 100 

es more than any previous edition. Several new features are 
introduced, and the book will be indispensable to all engaged in 
the electrical and kindred professions. The Publisher will be glad 
to receive during the next two or three days alterations to existing 
entries in the Directorial division, and new names and addresses. 
Subcriptions and advertisement orders must be sent in by 
Jan. 25th inst. 

TENDERS INviTED.—The Wallasey Urban District Council invite 
tenders for the supply and erection of a 200-kilowatt alternator, 
with engine combined, and for the requisite switchboard extension. 
Copies of the specification may be obtained from the Engineer 


(Mr. J. H. Crowther), Great Float, near Birkenhead ; and tenders | 


(addressed to the Chairman of the Gas and Water Committee) 
must be sent in to the Clerk to the Council (Mr. W. Danger), 
Public Offices, Egremont, Cheshire, by 4 p. m. on Feb. 18. Further 
particulars appear in our advertisement columns. 


The Corporation of Derby invite tenders for wiring, 
fitting, &c., for electric light during the building of the 
Derby Technical College, Green-hill, Derby. Specifications, &., 
may be obtained from the borough electrical engineer (Mr. J. E. 
Stewart), Electric Lighting Station, after Monday next. Tenders 
must be sent in to the Town Clerk (Mr. H. F. Gadsby), Town 
Hall, Derby, by noon, Saturday, the 6th February. Further par- 
ticulars are given in our advertisement columns. 


The Vestry of St. Pancras,. London, invite ten- 
ders for supplying and {laying earthenware conduite, lead- 
covered armoured cables, and bare copper strip conductors in 
culverts. Tenders to the Vestry Clerk (Mr. C. H. F. Barrett) by 
12 noon of Tuesday, 26th inst. | 


—— ——— The Directors of the Queen's Hotel, Harrogate, invite 
tenders for wiring the hotel for the electric light, and for the 
necessary electrical fittings. Tenders to Mr. Geo. Wilkinson, 
LU consulting engineer, 12, Dragon-view, Harrogate, by 

eb. 3. 

— The Managers of the Royal Infirmary, Edinburgh, invite 
tenders for wiring the Infirmary buildings for the electric light. 
9 Mr. William S. Caw, Treasurer and Clerk, by 10 a. m., 

inst. 


TENDERS AccEPTED. — The Dover Corporation received six tenders 
for the supply of rails, &c., in connection with their electric tram- 
way echeme. The tender of Messrs. Rowell, Stewart and Co., of 
Glasgow, being the lowest, was accepted, at £5,177. 19s. 8d. 

SALE By Auction. —Some extended particulars will be found in our 
advertisementcolumns of thesale on Tuesday, Wednesday, and Thurs- 
day next, January 26th, 27th and 28th inst., by Messrs. Wheatley 
Kirk, Price and Goulty, of a large quantity of locomotive, marine, 
gas and general engineering plant and stores. The sale will take 
place upon the works premises of Messrs. Black, Hawthorn and 


Throgmorton- avenue, London, is trustee. 


Co. (Limited) (in voluntary liquidation), Gateshead-on-Tyne. The 
whole may be viewed on Monday, 25th inst., and admission is by 
catalogues only, which can be obtained, price 6d., of the auctioneers, 
49, Queen Victoria-street, London, E.C.. and Albert-chambers, 
Albert-square, Manchester, or of Mr. T. Harrison (of Messrs. 
Monkhouse, Goddard and Co.), St. Nicholas-chambers, Newcastle- 
on-Tyne. Catalogues are now ready. 


Removat.—The Stewart Electrical Syndicate (Limited) have 
removed to 5, New Compton-street, London, W.C. 


DissoLuTions оғ PARTNERSHIP.—Mesers. Francis Sumner Smith 
and Gretton Mynn, electrical engineers, hitherto trading at New 
Poultry Chambers, London, E.C., under the style of F. Sumner 
Smith, have dissolved partnership. 


— Messrs. Alfred Hugh Tyler and John Stuart Ев de 
Vesian, electrical and general engineers and contraotors, 20, New 
Broad-street (late of 5, Crown-court, Cheapside), London, E.C., 
have dissolved partnership. Debts by Mr. J. S. Ellis de Vesian. 


———— Messrs. Baird and Tatlock, chemical electrical appli- 
ances manufacturers, Cross-street, Hatton-garden, and at Glasgow 
and Edinburgh, have dissolved partnership. Mr. Hugh Harper 
Baird will carry on business in London on his own account, and 
Mr. John Tatlock in Glasgow and Edinburgh, both under the style 
or firm of Baird and Tatlock. 


Vacancy.—The Baths Commissioners to the Vestry of St. Paul, 
Deptford, require an engineer, with a knowledge of electric light- 
ing plant, to take charge of the machinery at the public baths. 
Salary £2. 10s.. increasing to £3 per week. Applications to the 
Clerk (Mr. A. Huntley), 20, Tanner’s-hill, Deptford, London, S. E., 
by the 25th inst. 


BANKRUPTCIES. — The following are the principal creditors in the 
failure of Thomas Maddren, electrician, lately trading as T. Mad- 
dren and Co. at 32, High-street (late 47, Castle-arcade), Cardiff :— 


Electrical Compan U: 24 6 0 
(General Electric Company gya ᷑E е 21 10 1 
Grössen anl c,,, es . 18 0 0 
Beecroft and Wightma nn 15 9 8 
F 8 12 13 10 
lll он ноо Ди 10 19 6 
,,, y sieges 10 8 4 
Taylor and Tucker Com pan een 10 6 5 
Lemon and . 8 10 0 0 


The liabilities are returned at £463. 103. 5d., and the assets at 
£82. 158. 2d. 


LiQUIDATIONS. А meeting will be held at Winchester House, Old 
Broad-street, on Feb. 16, for the purpose of receiving an account 
of the winding up of the Standard Time Company (Limited). 


— ———— Ata recent meeting of the Canadian Mica Company 
(Limited) it was resolved to wind up the Company voluntarily. 
This decision has been arrived at in order to reconstruct the Com- 
pany. Mr.G. F. Somervail, 23, College-hill, London, E.C., has 
been appointed liquidator. 


DEED oF ARRANGEMENT. —Mr. Arthur Richard Earle, electrical 
engineer, of 6, Rampant Horse-street, and 7, Theatre-street, Norwich, 
has executed a deed of arrangement. Liabilities are returned at 
£301. 7s. 8d., and the assets at £94. Mr. Edward F. Hunt, 17, 
The following list of 
creditors has been published: 


Edison and Swan Company // £82 
КАЕ Тео eos excelente b жерк а SEVA TRE E vas ch buenas 15 
Blectrical Company” азоо water ikv рН va pU en 31 
We Ty Glover and "m 26 
Siemens Bros, and Со. енне an 8 8 0 88 жаз 17 
Me,, 8 12 


J. E. H. GonpoN AND Co., Limitep (in liquidation). — We have 
announced from time to time the progress of the liquidation of this 
Company. We regret to learn, however, that trade creditors 
will not share in the amount received by the liquidator. The 
claims of the debenture-holders will gobble up all moneys likely to 
be received. 


Exvorts OF ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Jan. 13th 
to Jan. 19th, with the ports of destination: — 

Argentina—Buenos Ayres, £204 (including £160 telegraph wire). 
Australasia —Auckland, £158 ; Hobart, £27; Launceston, £485 (including 
£170 telegraph material) ; Melbourne £125; Port Darwen, £129 (telegraph 
material); Sydney, £129; Wellington, £256. Belgiwn—Antwerp, £137 
(including £124 fuses), Ceylon—Columbo, £94. Chili—Valparaiso, £69 
(telegraph material). China—Shanghai, £525 (including £60 telephone 
stores). Colombia—Barranquilla, £352 (telegraph material. Germany— 
Hamburg, £225, (telegraph material). Gibraltar, £59 (telegraph material). 
Greece—Syra, £42, Holland—Amaterdam, £88 ; Flushing, £10. Hong 
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‘Kong, £90 (telephone stores). Jndia—Bombay, £64; Calcutta, £27. 
Panama—Santos, £40. Russia—Revel, £7. South Africa—Cape Town, 
£614 (including £526 telegraph material); Durban, £1,434 (including £300 
telegraph material) ; East London, £88 (including £31 telegraph material) ; 
Port Elizabeth, £515. Spain—-Barcelona, 215; Bilbao, £11 (telegraph 
material); Pasages, £238. Straits Seltlements Singapore, £14 (telegraph 
stores). Turkey—Smyrna, £67. West Indies—Trinidad, £55 (telegraph 
material). Total, £,6,290. | 

FonEiIGN-MANUFACTUREDELECTRICAL APPARATUS AND MATERIAL. 
—Foreign-made goods have been re-exported as follows :— 

Australasia—Melbourne, £200 (telegraph material) ; Newcastle, £792 
(mining machinery). Colombia—Barranguilla, £22 (telegraph material). 
Ind ia Bombay, £15 (telephone apparatus). Sin — Bangkok, £90. 
South Africa —Cape Town, £27 ; Durban, £54. Sweden—Uddevalla, £26 
(telephone apparatus). Total £1,425. 

Imrort Durrks.— Machinery (and component parts thereof) for 

the generation of electricity. to be used exclusively for lighting 
purposes are exempt from import duty into British India. Electric 
cables. or wires and posts for same, are now admitted free of duty 
into Natal, 
о Ín the new Customs’ Tariffs of the colony of St. Lucia, 
telegraph wire, telegraphic, telephonic and electrical apparatus 
and appliances of all kind, either for communication or illumina- 
tion, are exempt from duty. | | 


Messrs. CRoMPTON AND Co. (LimITED).—Messrs. Crompton and 
Co. announce that, having disposed of their Lillie-road, London, 
premises, they are transferring the manufacture of electrical cook- 
ing and heating apparatus to the Chelmsford works. They have, 
therefore, decided to cease taking orders for wiring houses in the 
London district, and have disposed of this section of the business 
to Messrs. Warburg, Dymond and Co., at the Lillie-road address. 
Messrs. Crompton and Co.’s office and show rooms for cooking and 
heating apparatus remain, as heretofore, at 35, Queen Victoria- 
street, E.C. ; but all communications and other matters relating to 


the manufacture of the раш; should be sent, after March 15, 


to Arc Works, Chelmsfo | 

Oris ELEVATOR Company (Limirep).—Mr. Н. B. Spencer, of 91, 
Hayward’s- buildings, Cross-street, Manchester, has been appointed 
representative of the Otis Elevator Company, of London. 


THe M'DoNarp Batrery.—Mr. Hugh S. Clement, manager of 
the British Patents Company, West Regent-street, Glasgow, is 
suing Mr. Robert M‘Lauchlan M Donald, one of the joint inventors 
of the M Donald battery, for a statement of account in connection 
with the working, sale or hire of the invention, or, in. the alter- 
native, £1,000. 'The case will be argued in the Scotch Courts 
shortly. | | 

CALENDARS.—Messrs. W. Н. Willcox and Co., as usual, forward 
a useful date remembrancer for the new year, and advantage is 
taken to pictorially represent a large number of the special manu- 
factures tor which this firm bas a good reputation. Theso goods 
comprise the whole range of engineers’ stores, and general require- 
ments, as well as wire-bound hose, lubricating oils, &c. 


ELecrro-Harmonic Socrety.—A smoking concert will be held at 
St. James’s Hall Restaurant, on Friday next, the 29th inst., at 
eight o'clock. A strong and varied: programme will be provided, 
and the musical direction will, as usual, be in charge of Mr. T. E. 
Gatehouse and Mr. Alfred E. Izard.. 


ABERDEEN.—A report from the city electrical engineer and the 
lighting superintendent on the question of the electric lighting of 
the quays, was considered at the last sitting of the Watching and 
Lighting Committee. At present the Council contribute £90 
towards the cost of lighting the approaches to theiquays; but the 
Committee now recommend that, in view of the introduction of 
the electric light, this contribution should be increased to £250. 

ASHTON-UNDER-LYNE.—An amended scheme for the electric 

lighting of this district, which provides for the employment of 70 
arcs in the principal thoroughfares, has been prepared by Mr. S. 
V. Clirehugh. "The scheme was adopted. at the last meeting of the 
Council, when designs of the arc-lamp pillars, plans of the sites of 
the arc lamps, &c., were also submitted and passed. 
. Ayr.—The North British Mail states, in connection with the 
resignation of Mr. Ernest G. Pink, resident electrical engineer of 
the Ayr Town Council's electricity works, that for some time past 
matters have not been going smoothly, and that at a recent private 
meeting of the Council a letter was received from Mr. Pink 
announcing his desire to resign his appointment. The report 
states that it has been decided to give Mr. Pink three months’ 
salary in lieu of notice. In the meantime Mr. Fuller has taken 
over the supervision of the works pending the appointment of Mr. 
Pink's successor. 

BarrERSEA (Lonpon).—The Vestry have approvsd of the pro 
ceedings of the Electric Lighting Committee in respect of the 
purchase of premises in Lombard-road to serve as an electricity 
generating station, for £13,900. 


- BIRMINGHAM.—4A conference has been held between the Public 
Works Committee and the promoters of the new tramway.scheme, 
relative to the arrangements for the introduction of the overhead 
system. The main features of the Bill have already been agreed to 
by the Committee, but some minor details stand over for further 
discussion. 

Botton.—The Gas and Electricity Committee of the Corporation 
have received a proposal from the Managing Director of the Bolton 
Theatre and Entertainments Company relative to the supply of 
electric current to the local theatres. Some alterations were sug- 
gested by the borough electrical engineer, and with these modifi- 
cations the proposal was agreed to. 

ВкаАрғовр. —Аё a meeting of the Scientific Association last week, 
Mr. Alfred H. Gibbings, the borough electrical engineer, gave a 
lecture on ‘‘ The Fundamental Principles of Electrical Apparatus." 
A crowded audience gave the lecture close attention, and awarded 
Mr. Gibbings a hearty vote of thanks. ! 

Bray (IRELaND).—An inquiry respecting the engineering details 
of the Bray electric tramway scheme was held on Saturday last by 
Mr. Robert Haire, C.E. The engineers (Messrs. J. H. Ryan and 
A. E. Porte) attended and gave particulars of the project. 


CaRDIFF.—A report оп the capacity of the plant at the elec- 
tricity station is being prepared by Mr. N. Applebee, the borough 
electrical engineer, and will shortly be submitted to the Corpora- 
tion. Although extra plant is being erected at the station this will 
notlong be sufficient to meet the demand if the present rate of 
increase is maintained. . 

CHELMSFORD.—The East Anglian Daily Times gives authoritative 
denial to a rumour which has stated to have prevailed in this town 
that the new works in course of erection for Messrs. Crompton and 
Co. had been condemned by the Board of Trade. There is stated 
to have been not the slightest foundation for the rumour. 

CROMER.— On the suggestion of Mr. H. Broadhurst, M. P., the 
Urban District Council have passed a resolution in favour of apply- 
ing for a Provisional Electric Lighting Order. 


' Durrrown.—The Committee of Ratepayers recently appointed 
to consider the lighting of this district met on Thursday last, under 
the chairmanship of Mr. G. Mitchell. After discussion it was 
decided to invite estimates from engineers tor the lightiog of the 
district. 1 | "E 
DUBLIN.—4A meeting of the Corporation was held last week to 
consider the proposals of the Dublin United Tramways Company 
relative to the proposed introduction of electric traction on the 
City lines. After a lengthy debate, it was decided to print and 
circulate the report of Mr. S. Harty (borough surveyor) on the 
question, and the consideration of the matter was adjourned to 
the next meeting. i i ' 
Katina (Гомром). —Оа the recommendation of the Finance. 
Committee, the- District Council have decided to apply for sanction 
to borrow £2,300 for electric lighting extension purposes. ‹ 


ELEcTRIC Lamps IN CoLIIERIES.— The Daily Chronicle states: 
„For the Ocean Colliery Company, one of the largest in South 
Wales, 10,000 electric lamps have just been received for use in the 
pits. The lamps cannot be opened,by workmen, but only by 
special apparatus provided in the lamp room. The Ferndale and 
other large collieries in the district are about to adopt the same kind 
of lights, and the Davy will soon be among the lamps of the past.” 


- FiRE.—A destructive fire occurred at the extensive range of 
works of Messrs. Weyman and Hitchcock, at Cheltenham, last 
week, resulting, it is stated, in damage to the extent of £18,000. 
The large workshops were opened about 18 months ago for the 
construction of the Trusty ” oil engine, &c. 

GLascow.—An electric lift, capable of carrying 15 passengers, is 
now being fitted up at the Kelvin Bridge Station of the new Dis- 
trict Subway by Messrs. Easton, Anderson and Goolden (Limited), 
who, as we have previously announced, made the fine lifts at the 
Mersey Tunnel Railway. 

The Corporation notify that the pressure at which 
electric current is to be supplied to customers applying after Feb. 18 
will be 200 volts. 
GREAT YARMOUTH.—The electric light department of the Corpo- 
ration are at present supplying current to 200 customers, represent- 
ing an equivalent of 9,888 8-c.p. lamps. Judging from the monthly 
reports of the Borough Surveyor there seems to be a steady increase 
in the number of consumers. The past month's account shows a 
profit of £248, 12s. 10d. —— Another special meeting of the Corpo- 
ration has been held to consider the proposed application for a 
Provisional Tramway Order. After a lengthy discussion the Council 
decided that consent be withheld until the surveyor had reported 
upon the feasibility of the Corporation establishing a system of 
tramways. DAMES 

HANLET.— The Town Council have decided to apply to the Local 
Government Board for sanction to borrow £15,000 for electric 
light extension purposes, At Tuesday's meeting of the Council, 
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the Ohairman of the Electrio Lighting Committee (Mr. Alderman 
Hammersley) made a lengthy statement as to the progress made by 
the undertaking, and stated that it would be necessary to ex- 
pend the sum mentioned in extensions during the next two years. 
The Council possess borrowing powers to the extent of £46,110, 
and of this sum £42,145 has already been expended. In 1895 they 
had sold 180,469 units, and last year the figure was 247,881. The 
revenue for 1896 was £4,298, being an increase of about 50 per 
cent. compared with 1895. 

HARROOATE.— An interesting lecture on The Cost and Methods 
of Installing the Electric Light. was delivered here by the borough 
electrical engineer (Mr. Geo. Wilkinson) at a meeting of the local 
Traders’ Society.——The Electric Free-Wiring Syndicate have 
submitted a scheme for the free-wiring of premises iu this 
town. The matter is being considered by the electrical engineer. 


НозрітАІ, Licutinc.—The extensive range of buildings of the 
new hospital for consumption and chest diseases at Forster-green, 
Belfast, is to be lighted electrically.——The new military hospital 
at Colchester has been lighted electrically, and the Electric Light 
Works Committee of the Town Council recently inspected the 
installation, and expressed their entire satisfaction with the manner 
in which the work had been carried out. 


HuppeERrsFIELD.—The Board of Trade has extended the licence 
of the Corporation to work the tramways until Sept. 16 next. The 
Corporation are applying for a Provisional Order empowering 
them to extend the tramways, to introduce electric traction, and to 
work the lines permanently. 


The Electric Lighting Committee reported at the last 
meeting of the Council that the number of units of electric 
current metered during 1896 was 317,648, against 237,800 in 1895, 
an increase of 79,848. 

Hurr.—The sub-committee recently appointed to visit the 
stations at Leeds, Bury and Halifax, prior to the preparation of 
plans and specifications of the machinery and plant required for the 
new station at Sculcoates, have presented their report, and recom- 
mend that specifications be obtained from three firms. The Electric 
Lighting Committee have adopted this recommendation, and the 
members will be called together at an early date in order that the 
specification may be got out. 


INSTITUTION OF JUNIOR ENGINEERS.—A course of six lectures, 
prepared with a special view to the practical requirements of those 
engaged in drawing office, workshop, and iu electrical installation 
work, will be given by Mr. F. A. Nixon, of the Westminster Elec- 
tric Supply Corporation, at the Westminster Palace Hotel, at fort- 
nightly intervals, commencing on Tuesday, the 2nd prox., at 8 p.m. 
The fee for the course is 12s. Further particulars may be obtained 
of Mr. W. T. Dunn, Secretary to the Institution, 42, Fentiman- 
road, London, S. W. 


IsLINGTON (LONDON).—The Electric Lighting Committee have 
been empowered to purchase certain property adjoining the elec- 
tricity station in Eden-grove, for extensions to the electric light- 
ing station, at £1,400. The acquisition of this property gives 
frontages along Eden-grove and Burnard-place.——The revenue 
account of the Committee for the past quarter shows a profit of 
£1,503. 19s. 11d., and after paying £682. 8s. 2d., proportion of in- 
stalment of loan and interest, there was a net profit of £818. 17s. 9d. 


KENSINGTON (Lonpon).—The Kensington and Knightsbridge 
Electric Lighting Company give notice that the standard pressure 
for new customers is 200 volts, and that any existing customers 
can be changed over from 100 to 200 volts as soon as the necessary 
alterations are carried out. The price at 200 volts is 54 per unit, 
instead of 6d. per unit at 100 volts. 7 


KILLARNEY.—A lengthy report on the public lighting question 


has been prepared by the Special Committee recently appointed.“ 


After dealing with both electric and gas lighting the Committee 
recommend that whichever form of illuminant be adopted the effec- 
tive lighting power should be appreciably increased, as the present 
number of lamps was quite insutlicient in view of the requirements 
of the large tourist traffic. 

LAN DUDNO.— It has been decided to fest by ballot the opinion 
of the ratepayers on the scheme for the construction of an electric 
light railway between Colwyn Bay and Llandudno. 

MILE EN» (Lonpon).—The question of providing an electric light 
Installation at the various establishments of the Mile End Guar- 
dians was again discussed at the last meeting of the Board. Some 
time ago the Guardians accepted the tender of Mr. Fyfe for supply- 
ing the necessary plant and machinery, but the Local Government 
Board refused to sanction the proceedings of the Guardians. Mr. 
W. C. Steadman now moved that the Works Committee be 
instructed to advertise for fresh tenders. After a long discussion 
it was decided to adopt the Clerk's suggestion to invite all the 
previous tenderers to send in fresh estimates. 


Newinaton (Lonpon).—Two petitions have been lodged against 
the Vestry's application for a Provisional Order. The Newington 
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Ratepayers’ Association, which successfully opposed the Vestry's 
application last year, have again petitioned against the Order. 
Newport (Mon.).—The Electric Light Committee have been 
empowered to consider the question of putting down additional 
machinery at the electricity station and extensions to the mains. 


Pappincton (LoNpoN)—The Legal and Works Committee of 
the Vestry recommend the Paddington Vestry to oppose the West 
Suburban (Electric) Railway Bill. 

PortsmMoutH.—At the meeting of the Town Council, last week 
the Chairman of the Electric Lighting Committee (Alderman Ellis 
madea lengthy statementas'to the recent failures of the electric light. 
Personally he felt the matter most acutely, but he considered the 
last accident was largely due to want of judgment, for he could not 
foresee that there would be so large a demand for electric current, 
nor had the Committee anticipated it. The demand for current had 
increased gradually in other towns, but in their case there had 
been an unusually large increase. When the electric light works 
were opened about 24 years ago he predicted that the time was not 
far distant when they would be able to pay the working expenses, 
and meet the sinking fund instalments. The sinking fund was 
£4,545, and after deducting this sum from the gross profit for 
the year, he estimated that there would be a balance of £3,690 
6s. 3d. at the disposal of the Council on March 31 next. They 
would shortly require some more boiler room, and to meet this 
contingency the Committee had recently purchased two houses 
adjoining the electric light station for £700. A sum of £5,000 was 
required for accumulators and three motor generators ; £3,000 for 
two additional feeder mains to Portsea, Landport and Southsea ; 
and there was also à sum of £900 for miscellaneous items, thus 
bringing the total up to £10,000. The Committee's report was 
adopted. 


PostaL AND TELEGRAPH ReEGULATIONS.—By an order of the 
Postmaster-General, & number of important alterations are made 
in the regulations affecting letters and postal packages. The rule 
which has hitherto prohibited any writing or printing, except the 
address on the front of postcards, or on the right-hand half of the 
address side of letters and book packets, is abolished ; and senders 
of large numbers of printed circulars, catalogues, &c., should pay 

icular attention to the new rule regarding these points. It is 
in our view advisable to submit for appre to the postal autho- 
rities any re-arrangement of the usual form of postal wrapper, 
envelope or post card. The surcharge on unpaid post cards is 
modified, as is also the fee for compulsory registration chargeable 
on packets posted unregistered containing coin or other enclosures. 
The weight of newspaper packages is now reduced to 5ölb., and the 
size of letter and book-post packages is increased from 18in. by 
9in., by 9in. to 24in. by 12in by 12in. These latestgmodifications, 
which come into effect on Feb. 1, should be carefully noted by 

ing houses, as they have apparently been made in their 
interests specially. 

RocHDALE.—A deputation of the local tramways company 
recently waited upon the Tramways Sub-committee with a view to 
explaining their proposal for the introduction of electric traction on 
the Littleborough section of their tramways. It was explained 
that the Company proposed to adopt the overhead system ; but 
before definitely deciding to carry out this proposal they would 
require extension of the term of their lease for another 21 years. 
The matter is at present under the consideration of the Committee. 


SourHamMpton.—The salary of the resident electrical engineer 
(Mr. J. H. Lee) has been increased from £13 to £15 per month, 
that of the first assistant (Mr. С, N. Neame) from EI. 5s. to 
£1. 15s. per week, and’ that of the second assistant (Mr. S. E. 
Britten) from £1 to £1. 10s. per week. As an apology for adopting 

is magnanimous attitude towards its hard-worked employés, the 
Cháirman of the Electric Lighting Committee (Alderman Bourne) 
stated that they were increasing the number of their customers, 
and they were only acting fairly in recommending the increases. 
The proposal was not adopted without a somewhat lengthy 
discussion, in the course of which Mr. Burbidge proposed, as 
an amendment, that the question be referred back to the Com- 
mittee until the Corporation had had twelve months' experience 
of their work. He said that no sooner did the Corporation take 
over a growing concern than immediately the employés came in for 
‘* big salaries." Mr. Wilson seconded the amendment, because he 
thought the proposed incréases were not proportionate. Mr. Lemon, 
the Chairman of the Works Committee, had to further explain that 
some of the employés referred to were working at a low rate until 
they had acquired experience, and the Committee's suggestion was 
both fair and reasonable. Eventually the amendment was with- 
drawn, and the report adopted. 


SovrHPORT.—Major-Gen. H. D. Crozier, R. E., held а Local 
Government Board Inquiry at Southport, on Friday last, into the 
application of the Town Council for power to borrow £12,000 for 
extensions of the electricity works. The Town Clerk (Mr. J. 
Davies Williams) stated that, owing to the rapid increase in the 
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demand for current, the capacity of the present plant had been 
reached, while 931 intending customers were waiting for connec- 
tion. There was no opposition. 


STIRLING.—Prof. Kennedy’s report on the electric lighting ques- 
tion, an abstract of which was given in our last issue, was discu 
at Wednesday's meeting of the Town Council. Bailie Macewen 
moved the adoption of the report, but it was eventually decided to 
remit the whole matter to Committee, to further consider the districts 
to be supplied, and to what extent the work should be carried out 
at once. 


TELEPHONIC CoMMUNICATION.—At the Council Meeting of the 
Association of Chambers of Commerce of the United Kingdom, the 
following letter on telephonic communication was received from 
the. Post Office :— | 

* SIR: With reference to the Memorial dated the 9th October last, from 
the Association. of Chambers 'of Commerce of the United Kingdom, on 
the subject of Trunk Telephonie Communication, I am directed by the 


Postmaster-General to acquaint you, for the information of the Association, 


that tbe working of the trunk lines is engaging his careful attention, and 
that every effort is being made to ensure that a satisfactory service shall 
be given. | 

“ Аз regards the suggestion of the Memorialists that the number of 
trunk wires should be largely increased, in order to prevent delay, I am to 
state that more than half the sum of £1,000.000, which was set aside by 
Parliament in 1892 for the purchase of the trunk lines of the National 
Telephone Company, and for the erection of other lines, has been expended 
in increasing the number of trunk wires; and that, a further sum of 
£500,000 having been provided by the Telegraph Money Act of last 
Session, a considerable number of additional wires are now in course of 
construction, and it will continue to be the aim of the Department to pro- 
vide, as far as it can, adequate facilities to meet the convenience of the 
public. 

“With respect to the suggestion that no charge should be made for 
ineffectual calls, I am to say that every allowance is made in cases in which 
the failure is due to some fault or error in the service of this Department ; 
but, having in view the desirability of maintaining the efficiency of the 
service, his Grace regrets that he does not see his way to altogether forego 
the charges’ for calls which prove to be ineffectual owing to causes for 
which the subscribers are themselves responsible. 

“The suggestion of the Association that no additional sum should be 
charged for the time lost in securing reasonable conversation is understood 
to have reference to cases in which, although communication has been 
established between the offices of subscribers, the particular person with 
whom it is desired to effect conversation cannot attend immediately at the 
telephone. Special measures are being taken to ensure that subscribers 
shall in all cases have the full time for which they are charged, but it is 
not in the power of the Postmaster-General to allow the duration of a call 
to be reckoned merely from the moment when the attendance of a par- 
ticular person can be obtained ; all he can do is to place the service at the 
disposal of the subscribers for the full time for which payment is made." 
In a letter to the Liverpool Chamber of Commerce, the Postmaster- 
General goes into some further detail. He mentions that con- 
siderable progress has been made in the erection of new lines, and 
additional circuits from Liverpool to London, and that eight new 
lines to Manchester are partly finished. Lines to Bolton, Cardiff, 
and Leeds are being erected as rapidly as possible, and improve- 
ment is being studied as to communication between Liverpool and 
Sheffield, Birmingham, Bristol, and Blackburn. A proposal from 
the Liverpool Chamber that the three minutes' limit for conversa- 
tion should be extended the Postmaster-General cannot agree to, 
nor to the suggestion that certain firms should be allowed to run 
private wires between Liverpool and London ; nor will the Depart- 
ment introduce a system of limiting the use of a trunk wire to 
particular firms. Additional telephone wires are, however, being 
erected from London to the North, and an underground line is 
also to be constructed to Birmingham, to which the telegraph 
circuits will be gradually transferred, in order to leave existing 
overground routes available for telephoning. "This underground 
route to Birmingham, it is pointed out, is to be undertaken 
forthwith, but as it will be one of great magnitude, it is likely 
to occupy several years. 


THaNET. —Mr. W. M. Murphy, one of the promoters of the Isle 
of Thanet (Electric) Light Railway scheme, attended at the last 
meeting of the Minster Urban District Council, and gave particu- 
lars of the project. Although the matter was discussed at some 
length, no definite decision was arrived at ; but it was stated that, 
if the promoters could overcome the objections of neighbouring 
local authorities, no serious opposition would be offered by the 
Minster Council. 


WALLASEY.— The District Council have decided to adopt the 
**free-wiring" scheme recently submitted by the Electric Free- 
Wiring Syndicate, and an agreement has been entered into under 
which the Syndicate undertakes to supply all the necessary wires 
and fittings free of cost, on condition that customers pay an 
extra jd. per unit on all current consumed. A deputation from 
the Council, consisting. of the Chairman, the Chairman of the 
Gas and Electric Lighting Committee (Mr. Ellery) and the Gas 
and Water Engineer (Mr. J. H. Crowther), recently waited upon 


the Local Government Board in order to expedite matters in 
connection with electric lighting loans. About 15 months ago a 
Local Government Board Inquiry was held into the Council's 
application for sanction to borrow £22,000, but consent bad been 
withheld ; and at an interview with one of the permanent officials 
of the Board the whole matter was thoroughly debated, as was 
the recent application for borrowing powers for £17,500 for 
extension purposes. The Council hope to receive the Board's 
approval before the formal opening of the electricity supply works 
on the 29th inst. 


WaLTON-ON-THAMES.—The proposed application for a Provisional 
Order was the principal subject before the District Council on 
Tuesday last. In the course of a somewhat desultory debate it 
was stated that, owing to the Company's application, a favourable 
agreement had recently been entered into with the local Gas 
Company. Eventually it was decided to oppose the application, 
although it was expressly stated that the Council did not intend to 
apply for powers, as they were quite content with the present 
arrangement with the Gas Company. 


WHITEHAVEN.—The Water and Lighting Committee of the 
Council have decided to accept the offer of the Royal Insurance 
Company for the insurance of the electricity works. In moving 
the adoption of the minutes of the Committee at the last meeting 
of the Council, Alderman Hastwell referred to the relaying of the 
electric light cables, both for the town and the harbour, and stated 
that there had not been a single fault during the past month. He 
was satisfied that it had been the intention of the contractors 
(Messrs. Siemens Bros. and Co.) to give every satisfaction. 


WoRCESTER.—The proposed application for a Provisional Order 
by the local Tramways Company has been considered by the Streets 
Committee of the Town Council. Various modifications of the 
proposal were suggested, and the Committee also recommend that 
the Council should insist upon the Company taking electrical 
energy for working the tramways from the Corporation electricity 
station. 


— ͤ ʒuö— — — — 


COMPANIES MEETINGS AND REPORTS. 


Eastern Telegraph Company (Limited). 


The forty-ninth half-yearly general meeting of this Company was held 
yesterday (Thursday) at Winchester House, Old Broad-street, under the 
presidency of the Marquis of Tweeddale. 

The SECRETARY (Mr. George Draper) having read the notice calling 
the meeting, | 

The CHAIRMAN expressed great regret at the death of Mr. George 
Garden Nicol, one of the original Directors of the Company, to which he 
had rendered valuable services. Their gross revenue for the half-year under 
review—to September 50th—had been £435,465, or an increase of £25,685 
on that of the September half of 1895. This was inainly owing to exceptional 
circumstances. The traffic between Italy and Perim was temporarily aug- 
mented owing to the Italian military operations in Abyssinia ; but this traffic 
had now resumed its normal proportions. At the last general meeting he 
referred to the increase in the Australian traffic owing to the activity in 
gold mining enterprises in Western Australia. This class of traffic was 
being fairly inaintained, and so long as the present activity went on, the 
same satisfactory results might be looked for, but they could hardly expect 
the present increase to be a permanent опе. The traffic over the Com- 
pany’s lines had during the past 10 or 12 years shown a steady and satis- 
factory increase, with one marked exception. The practical stagnation of 
their Indian business was unsatisfactory, as they had hoped for a consider- 
able increase when they made the reduction of 6d. per word in 


1886, and it appeared to him to justify the indisposition shown by 


the Company at the Budapest Conference to make the further reduction 
pressed upon them at that time. The ordinary expenses for the year 
had amounted to £102,376, or an increase of £5,672, compared with the 
corresponding period of 1895; but in this half-year's accounts there were 
two special items—use of patents, £962, and expenses of telegraph con- 
ference, £991. The first of these two items showed an increase of £908, and 
the second did not appear in the accounts for the corresponding period of 
last year. As to the use of patents, they had entered into an arrangement 
with the patentecs for introducing an automatic system of signalling 
instruments for working cables, which they believed to be of great value. 
When their staff were thoroughly acquainted with the working of the new 
system a considerable increase of speed in the transmission of messages 
would be attained,and the service rendered would be even more efficient than 
it was at the present time. Their efforts were at all times directed 
towards this end. The working expenses at stations had been £82,927, 
or an increase of £2,527. The principal increase under this head was in 
salaries and wages. This item must necessarily increase with the larger 
traffic and the expansion of their system gencrally. The strength of 
their staff must always be somewhat in advance of their immediate 
requirements in view of future developments. The number of the 
staff, including probationers, at September 30th was 50 in excess 
of the number at the same period last year. The notable feature on the 
expenditure side was the large decrease "under the head of expenses 
attending ` repairs and renewals of cables, the diminution being no less 
than £25,044. They had been particularly fortunate this half-year not 
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only in the credits from other companies, but also in being able to keep 
some of their ships laid up in harbour. The length of cable expended on 
repairs had also been considerably Jess than usual. This reduction, toge- 
ther with the increase in their message receipts, had enabled them to 
make some very necessary additions to their reserves. They had carried 
to their general reserve fund £25,000 more than in the corresponding 
period of 1895, bringing tbis fund up to £646,982. They bad made a 
further addition to their maintenance ships’ fund and fire insurance 
fund, and had also been able to start a new fund for depreciation 
against the large expenditure on account of land and buildings. They 
had paid the usual interim dividends of 2s éd. per share, and they 
had no reason to doubt that they would be able to recommend a bonus at 
the end of the current year of the same amount as last year. The traffic 
receipts on the Emden-Vigo cable bad been very satisfactory, having 
regard to the short time it had been in operation. This connection had 
been established in pursuance of their policy to conuect, whenever a favour- 
able opportunity presented itself, the different telegraphiog countries with 
their trunk systems.  Revertiog to the Budapest Conference he stated that 
the principal modification of the rules in force affecting the general public 
would be the counting of five figures as one word in extra- European corres- 
pondeuce in place of three. This would come into force on July let, as 
well as certain reductions of tariff. Thus, their rate to Spain would be 
reduced from 44d. to 4d. per word; to Portugal and Gibraltar from 54d. 
to 444. ; and from Great Britain to Greece from 64d. to €d. per word. 
They had also been enabled to arrange a long-standing difference as re- 
garded the tariff with Tripoli, which had arisen between the Turkish 
Administration and themselves. Lastly, the tariffs between Europe and 
Mauritius and the Seychelles Islands would be reduced to 58. per word, 
placing these colonies on the same footing as South Africa. The effect of 
these reductions would not, of course, be known until the end of the 
year. lu making these changes they had been assisted by the several 
Governments interested; and their relations with the Governments 
‘of all the countries with which they were connected telegraphically were 
most cordial. He then referred to the measures which bad been taken for 
the establishment of an International Submarine Telegraph Memorial to 
the late Sir John Pender, and to the decision arrived at in connection with 
this subject. He alterwards expressed deep sympathy with their fellow 
subjects in India in connection with the famine, and stated that on the 
part of the Company they had decided on subscribing £250 to the Lord 
Mayor's Fund. In regard to the visitation from which the important city 
of Bombay was sufferi: g, he was happy to be able to state that up to the 
present their operators had not been affected, and were doing their work in 
apite of the temptation to leave. He coucluded by moving the adoption of 
the report and accounts. 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. Denison 
Pender) seconded the motion. 

The CHAIRMAN, iu answer to Captain Goodaall, stated that the reserve 
funds had been added to from time to time, and he was sure that that policy 
would continue to be approved by the large body of the shareholders. 

Mr. JOHN GRIFFITHS, in answer to Captain Goodsall, also gave infor- 
mation relative to the way in which the reserve funds were invested. 

A brief discussion followed regarding the amount of the Company's pro- 
posed contribution to the Indian Famine Relief Fund, which, with the 
approval of the Chairman, it was agreed to increase to £500. 

The report and accounts were then adopted, and resolutions were after- 
wards passed re-electing the retiring Directors and auditora. 


(We shall publish a full report of this mecting in our nert issue). 


Yorkshire House-to-House Electricity Company 


(Limited). 


The report of the Directors of this Company, to be presented to the 
general meeting of shareholders to be held at the Great Northern Hotel, 
Leeds, on Tuesday, February 2nd, at 2:30 p.m., states: 

The profit for the vear, after transferring £3,000 to the depreciation 
fund account, amounts to £6,960. Os. 5d. ; and after adding £517. 16s. 4d. 
brought forward from the previous year, there is a total of £7,477. 16s. 8d., 
which the Directors propose shall be appropriated as follows :— 

To reserve fund accounWt sees £2,500 0 0 
To payment of interim dividend of 5 per 
cent. per annum upon the Ordinary 
shares for half-year ended June 30, 1896 £1,652 14 9 
To payment of a dividend of 7 per centum 
per annum on tbe same shares for half- 
year ended December 51,1896, on amount 
called up, making 6 per cent. for the year 2,932 9 10 
| 4,585 4 7 


— — MM — 


'To balance forward to next account 


6 „„ „„ „ „ 6 „ 60 


£7,477 16 9 
The Company's works and plant have been maintained in a thoroughly 
efficient state of repair. The number of lamps connected to the mains, 
which, on December 31, 1895, was equivalent to 32,559 35-watt lamps, 
had increased to 39,396 on the Slst ult. Contracts were entered into 
early in the year for the erection of extensive additions to the Company’s 
buildings, and for the supply of engines, boilers and other plant, repre- 
senting an increase of 1,000 I. H. p. (600 kilowatts) in the capacity of the 
works, and involving an expeuditure of upwards of £355,000. 
delay in erecting this plant, the Directora have been compelled to refuse 
many applications for current. The Company has purchased the Britannia 
Mills Estate, comprising 5,700 square yards, immediately adjoining the 
present worka, to serve for future extensions. 


892 12 2. 


traffic. 


Owing to 


The contracts and purchase above mentioned necessitate a further 
increase of capital, and as all the present authorised capital is issued, with 
the exception of 1,052 shares, the shareholders are asked to increase the 
capital of the Company by the creation of an additional 20,000 Ordinary 
shares, bringing the capital up to £200,000. Immediately upon this 
authority being given, the Directors propose to offer at par to the sbare- 
holders an equal number of shares to those held by them at the date of the 
gereral meeting. The retiring Directore, Mr. Samuel Ingham and Mr. 
George Henry Crowther, and the auditor, Mr. John Gordon, jun., offer 
themselves fór re-election. i 


Direct United States Cable Company (Limited). 


The report of the Directors for the six months ended December 31st 
last, to be presented at the general meeting to be held at Winchester 
House, Old Broad-street, E. C., on Tuesday next, at 2 o'clock, states that 
the half-year' revenue, after deducting out-payments, amounted to 
£47,601. 28. Id., compared with £43,938. 9s. 4d. for the corresponding 
period of 1895, an increase of £5,662. 12s. 9d. The working and other 
expenses, including income-tax (but exclusive of cost of repairs of cables), 
amounted to £19,815. 13e. 6d., leaving a balance of £27,785. 8s. 74. as net 
profit, making, with £4,235. 11s. 11d. brought forward, a total of £32,021. 
Os. 6d. For the correspondiog period of 1895, the working expenses and 
other payments amounted to £19,057. 16s. 9d. 

Interim dividends of 28. 6d. per share for the quarter ended September 
50, 1896, and of 28. 64. per share for the quarter ended December 31, 1896 
(payable January 30th), together amounting to £15,177. 10s. have been 
declared, and after setting aside £12,000 to the Reserve Fund Account, the 
balance of £4,843. 10s. 6d. has been carried forward. 

The general improvement in business has made itself felt in Atlantic 
telegraphy, while the outlay for repairs during the past half-year has been 
swall (£529. 2s. 2d.), and has been debited to the Reserve Fund Account 
as heretofore. After crediting this account with interest, realised profit, 
and the amount set aside from Revenue Account, aod charging it with 
£25,000 written off the Ballinskelligs Buildings Account, the balance now 
amounts to £327,801. 7s. 8d. 


City and South London Railway Company. 


The report of the Directors for the half-year ended December 31st Jast, 
to be submitted at the general meeting to be held at Winchester House, 
IL. C., on Thursday next, at 12 o'clock, states that the receipts from all 
sources for the past half-year have amounted to £26,282. 4a, €d., and the 
cost of workingthas been £14,930. 1s. 114., leaving a profit of £11,352. 23. 7d, 
Inclusive of the balance brought forward, the net revenue account shows 
an aggregate total of £12,559. 98. 1d. After making provision for Deben- 
ture and Debenture Stock interest, a balance remains available for dividend 
of £8,930. 16s. 61. Out of this sum the Directors recommend that the full 
dividend vf 5 per cent. per annum be paid on the Preferenc2 shares, and a 
dividend at the rate of 14 per cent. per annum be paid upon the Consoli- 
dated Ordinary Stock, leaving a balance of £1,513. 11s. 64. to be carried 
forward to the next account.: 

The new condensing plant is completed, and working satisfactorily. 

The further sum of £6,900 has been paid off the Fixe per Cent. Termin- 
able Mortgage Debenture Bonds during the past six months. 

The Bill for the extension of time for the construction of the line to 
Islington gave rise to much discussion and difference of opinion between 
the two Houses of Parliament in reference to the removal, or otherwise, of 
St. Mary Woolnoth Church. Eventually, the Bill was passed, retaining 
the clauses inserted by the House of Commons, the general effect of which 
was to give power to construct a station on the site outside and under- 
neath the church, provided the fabric of the church itself was preserved. 
Plans for carrying out the works under these altered conditions have been 
prepared and are now under discussion with the authorities. The sites for 
the stations at London Bridge and Finsbury-pavement have both been 
acquired, and at the former the works are now in progress, The tender of 
Messrs. J. Mowlem and Co. for the construction of the tunnels and stations 
has been accepted, and they have commenced work. 

The Directors record with great regret the death of Mr. J. H. Great- 
head, who has been the engineer of this Company from its commencement, 
and under whose supervision the construction of the line was so ably and 
successfully carried out. In consequence of Mr. Greathead's death it was 
necessary to appoint another engineer to carry out the works now in 
progress ; and the Directors have great satisfaction in being able to report 
that Sir Benjamin Baker has consented to undertake the work. 

In the year 1890 an Act was obtained for the extension of the railway 
from Stockwell to “The Plough” at Clapham. Since that «late Parliament 
has twice extended the time limited by the Act, on the Company represent- 
ing that it was useless to bring a large accession of traffic on to the existing 
line, until provision had been made for dealing with it by the construction 
of the Extension through the City. As the latter works are now in pro- 
gress it is undesirable to ask Parliament for a further extension of time. 
The period for the compulsory acquisition of the land for stations expires in 
August next ; and the Directors therefore propose to take steps to acquire 
the land required for the two stations contemplated, and to have the plans 
prepared, and arrangements made for carrying out the works with a view 
to their completion soon after the City Extension has been opened fur 
With that view the shareholders are asked sanction to issue, when 
required, the 5,000 Five per Cent. Preference shares, the balance of the 
Preference Capital already created on June 30, 1891, and also to create the 
small amount of additional Ordinary share and Loan capital .uthorised by 
the Act of 1895. 

Messrs, Sampson Hanbury and Spencer Barclay Heward s ck re-election 


as Directors; and Messrs, Turquand, Youngs, Bishop and Clarl:e as auditors 
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Cambridge Electric Supply Company (Limited). 


The following is the report of the Directors of this Company :— 

During the year 1896 there has been added to the Company's mains the 
equivalent of 3,973 8 c.p. lamps, making the total 18,635. The number of 
units supplied has Leen 197,615, against 150, 510—an i increase of 47,105, or 
51 per cent. The total cost of coal has been diminished by 63 per. cent. 
Forty new consumers have been added, bringing the total ge 287. The 
capital expenditure for the past year has been £2,584. 23. 9d., against 
£5,690. 2s. 6d. in 1895. The Company has largely benefited by the new 
machinery and substations which were added 14 months ago. The total 
length of main conduit pipe and cable is 13,271 yards. The conversion of 
the high-tension house-to-house supply to low-tension, three wires at 210 
volts, has been steadily proceeded with. A new public substation at the 
theatre has been constructed, and the capacity of the existing ones largely 
increased. Of the total demand, 53 per cent. is now supplied through sub- 
stations, and thereby a considerable sav ing is effected. 

The profit on the year’s working amounted to £2,492. 16s. 9d., which, 
added to £63. 4s. from last year, makes £2,556. Os. 9d. ; and after paying 
£112. 15s. 2d. interest on Debenture capital, there remains a balance of 
£2,443. 5з. 7d. The Directors recommend the payment of a dividend of 
5 per cent. (of which £654, 16s. 1d. has already been paid as interim 
dividend), which will absorb £1,738. 17s. 11d, leaving £704. 7s. 8d. for 
depreciation, Directora’ fees, &c. 

The retiring Directors, Sir B. C. Browne and Dr. Latham, and the 
auditor, Mr. Arthur Rutter, offer themselves for re-election. 


ee ..... U] 


NEW COMPANIES, STATUTORY RETURNS, &c 
— | 


ELECTROPHONE (LIMITED).—This Company was registered on Jan. 15, 
with a capital of £20,000, in £1 shares, to acquire and take over as a going 
concern the business of the Electrophone (Limited). at present in volun- 
tary liquidation, to enter into an agreement for such acquisition, and to 
carry on the business of manufacturers and repair ers of and dealers in 
telephones, and all apparatus, appliances, &c., connected with telephonic 
communication, or with the generation, accumu’ ‘ation, distribution, and 
utilisation of electricity. The first subscribers, with one ‘share each, are: 
Harold S. J. Booth, E. C. Engelbach, W. J. Glass, H. E. Cohen, G. Ashton, 
W. Dore, and P. W. Heanley. The first Directors are to be nominated by 
the subscribers, subject to the approval of a Director appointed by the 
National Telephone Company (Limited). 


ELEKTROCHEMISCHE WERKE, EN.—This Company was 
registered on Dec. 16, with a capital of 5,000,000 marks, for the industrial 
application of all kinds of electro-chemical processes, and especially to carry 
on the electrolytic separation of sodium and potassium salts, and (ће erec- 
tion of electro-chemical works at Rheinfelden. The Directors are Dr. 
Walther Rathenau, Berlin, and Wilhelm Schroers, Leipsig. 


INDIAN ELECTRIC COMPANY (LIMITED).—This Company was registered 
on Jan. 15, with a capital of £1,000,%in £1 shares, to carry on in the 
Empire of India and elsewhere the business of an electric lighting and 
power company in all its branches, and the business of electricians, elec- 
trical and mechanical engineers, and manufacturers of and dealers in 
electrical apparatus. The subscribers, with one share each, are :—John F. 
Albright, engineer ; R. Evelyn Crompton, engineer ; Henry Walker, elec- 
trical engineer; Francis R. Reeves, electrical engineer; Kenneth A. S. 
Moncrieff, electrical engineer ; Edward D. Kilburn, merchant ; and Henry 
F. Brown, merchant. 


MECHANICAL APPLIANCES COMPANY (LIMITED). —This Company \ was 
registered ou Jan. 12, with a capital of £10,000, in £1 shares, to acquire 
the business carried on by the Mechanical Appliances Company, and to 
carry on the business of mechanical, electrical and mining engineers, manu- 
acturers, contractors, machinists, smiths, tool makers, &c. 


WINCHESTER ELECTRIC LIGHT AND POWER COMPANY (LIMITED).— 
This Company was registered on Jan. 14, with a capital of £25,000, in £5 
shares, to acquire from Messrs. Edmundsons and Co. (Limited) the Win- 
chester Provisional Order (1895), and to carry on the business of eleetriciane, 
electrical and mechanical engineers, suppliers of electricity, and manu- 
facturers of and dealers in electrical and scientific apparatus. The first 
subscribers, each with 40 shares, are: — Capt. Clayton Mitchell, R.N., 
Major-Gen. H. T. Montgomery, T. F. Kirby, T. Slopher, W. D. Gibbs, A. R. 
Dyer, Francis E. Gripper, 19, Great George-street, Westminster, S. W., 
electrical engineer. The first Directors are:—Major-Gen. Н. T. ur 
gomery, Capt. Clayton Mitchell, T. F. Kirby, A. R. Dyer, and F rancis E 
Gripper. 


PACIFIC AND EUROPEAN TELEGRAPH COMPANY (LIMITED).—The 
annual return to Dec. 25 has been filed. The whole apital of £100,000, 
in £10 shares has been taken up, and £4 per share has been called and paid, 

PIONEER ELECTRIC CARRIAGE COMPANY (LIMITED).—' The annual 
return to Dec. 31 has been filed. The capital is £20,000, in £50 shares, and 
€4 have been taken up. The full amount has been called and paid. 

PRESTON ELECTRIC COMPANY (LIMITED).—The statutory return to 
Nov. 5 has just been filed ; 1,182 shares have been taken up out of a capital 
of £3,000, in £1 shares, and 925 have been issued as fully paid, "The full 
amount has been called and paid on the remaining 257 shares, 


. CITY NOTES. 


MEMORANDA.—Bank rate, 34 per cent. (Jan. 21, 1897), Price of silver 
291d. per oz. (Jan. 21st). Gonsols (24 per cent.) 11211126 for money, 
1128—-1122 for account; 24 per cent. 1052—1061 (Jan. 21st) Stock 
Exchange Settling Days: Consols, Feb. örd; Stocks and Shares Con- 
tinuation Days, Jan. 27th and Feb. 10th; Ticket Days, Jan. 28th and 
Feb. 11th ; Pay Days, Jan. 29th and Feb. 12th ; Mining Share Carry-over 
Days, Jan. 26th and Feb. 9th. 


CENTRAL LONDON RAILWAY COMPANY (LIMITED).—The third ordi- 
nary general meeting of the shareholders of this Company will be held at 
the Cannon-street Hotel, Cannon-street, E.C., on Thursday, the 4th prox., 
at 3 o'clock. An extraordinary general meeting will be afterwards 
held for the purpose of considering the Bill which the Company are pro- 
Moting in the present Session of Parliament. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Jan. 17 were £1,085, 
against £1,004 in the corresponding week of 1896, an increase of £81. 
The total receipts for the half-year amount to £5,273, against £3,041 for 
the corresponding period of 1896 ; an increase of £232. 

COMMERCIAL CABLE COMPANY.—In connection with the recently- 
announced amalgamation of this Company with the Postal Telegraph Cable 
Company, applications are invited for subscriptions to an issue of £400,000 
Sterling Four per Cent. 500- Year Debentures, part of an issue of £4,120,000 
represented by Bonds or Debenture Stock secured by a mortgage in favour 
of the Farmers’ Loan and Trust Company, of New York, as trustee. The 
stock is issued at 94 per cent., payable £10 per cent. on application, £25 
on allotment, and £59 on Feb. 9; and carries a quarterly interest, due 
April lst next. The subscription list closes this day (Friday), at 4 p.m. 

COVENTRY ELECTRIO TRAMWAYS (LIMITED)—The annual report of 
this Company states that the results of the first year’s working were very 
satisfactory. In the period the cara ran 215,416 miles, and carried 
1,196,939 passengers. The profit for the year amounted to £2, 584. Is. In 
addition to paying dividends on the Preference shares which absorbed £885, 
the Directors propose to pay a dividend of 8 per cent. on the Ordinary 
shares, leaving a balance of £912. 9s. 8d. to be carried forward. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM. 
PANY (LIMITED).—The interest on this Company's Four per Cent. Mort- 
gage Debenture Stock for the half-year ended Jan. 31 inst. will be paid 
by warrant on Feb. 1 next. The Stock Register will be closed from the 
27th to 30th inst., both days inclusive. 

LIVERPOOL OVERHEAD RAILWAY COMPANY (LIMITED). — The traffic 
receipts of this railway for the week ended 17th inst. amounted to £1,278. 
The amount for the corresponding week last year was £1,172. Increase, £106: 


ST. JAMES' AND PALL MALL ELECTRIC LIGHT COMPANY (LIMITED).— 
The Directors of this Company recommend a dividend for the half-year 
ended Dec. 31 of 8s. per share on the Ordinary shares, making, with the 
interim dividend, 103 per cent. for the year 1896. 


STOCK EXOHANGE NOTICE. —Application has been made to the Stock 
Exchange Committee to allow the Ordinary shares of the House to House 
Electric Light Company (Limited) to be quoted in the Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—-The 
numbers are published of 169 £109 Six per Cent. Debentures (Series A 
and B), which were drawn on the 18th inst. for payment at par on the 
2nd Feb. The Company's traffic receipts for the week ended Jan. 15, 
after deducting 17 per cent. of the gross receipts payable to the London 
Platino-Brazilian Telegraph Company (Limited), were £2,856. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended Jan. 15 is £2,379, against £2,759 in the corresponding 
period of 1896. The September, 1896, receipts, estimated at £3,406, 
realised 6 489. 
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OF Divi- { ERK'S PRICE e ay, ENT. DIVIDEND DUE. DURING WREK 
AMOUNT. | SHARE. | DEND. NAME JANUARY 13. | January 20. | YIELDED. cia EN fen Јам 6 
| | ELECTRIC RAILWAYS ano TRAMWAYS. | | Highest | Lowest 
9.104 £10 3/9 Central iter Ordinary ................... xd 9? 10 91 10 218 6 June and December 10 T 
207,649 m 1/0 JA xd 8b 4 3$ 4 з о я д 815 
£6% 000 | Stock 19 Cit TT pout London Railway Con. Отау. 61 56 58 6) 2 3 Ын | Јь.овгу and Jv. | 58 L6 
R 119 £5 b bo. Perpetual Preferenod wwe, 153 16 153 16 8 3 8 e Уз | sè ee 
£3811| &tock 4 De. 43 Perpetual Dobenture ————.—— 186 188 186 18 218 0 | Mayand November » 
54,000 10 1/93 | Waterloo and City Ordinary .................. xd 'à 8 71 8 9 1 6 | June and December 71 T. 
57,500 10 23% 5 Railway Ordinary 14 14$ 14 1: { 2 810 | February & August . . 
^ noo 10 b Preference aD чь сю «о сю ею ею D d0 €d OO 16 17 16 17 3 18 10 ” 3 | | € 
126,000 Stock 4 Do. ; Debenturse . Xi! 110$ 1123 1105 112 4 0 0 | January and July — 


THE ELECTRICI 


TELEGRAPHS. 


Anglo-American нона „ „% „ „% „% „% ae cmm o A 9 
Do. Preferred ꝶ·ꝶ—: „ «% „ 
Do, Deferre ^ KA s... „% „„% „% „% „%% „%% „% %„ ee 

African Direct Telegraph (Red) —.—.—. 5 

Amazon Telegraph .. Sees e e АЕ Рур 

„Brazilian Submarine - K. A e 

Do. r Cent. Debs. And ‘Series, 1906) .. 
ТЕ. 88, Cable Capital Stock 

Cuba Submarine ............ "——— өө 
Do. R né ve doce a «O65 ьо 

Direct Spanish (fully pad . 
m 10 per Cent. "Dentists Preference 

шге Unita States Gates ҮТ r. 

tes e S „ ee „ „ & „„ „K o 

Eastern s... „% „% „%% „„ „ „„ . some te "9 „ „ 

Do. 6 per Gent. Cumulative Preference .... 

Do. z per Cent. Mort. Debenture Stock (red.) 
Do. 5 per Cent. Debentures, 18909 

воло Rees Сон. MAP —— oe 
ÉD 4 per беш. Debenture Stock ТЫР 

с. (Austin. Gov. Sa s. x 

"Eastern and S. African 5 p. Cent. Mor. Deb.,1900xd 
Do. 4% Mor e Debentures, 1909.......... 
Do. 4% Mauritius Sub, Debs. er с» 

Glebe җы ы ү ш 00006 бо co coms ыала бо жо 
Do. брег Cent. Preference cove оо оа ооо ооо 

Great Northern of Copenhagen 
Do. ö per Cent. Veps., 1843 issue Series “В” 

‘Sedation gies РҮ УРУНТ duce poles 

*London Platino-Brazilian 6 per Gent. Debs., * 1901. 

Pacific & European Tel. 4% Guar. Debs.(red) 1847 xd 

Reuter's „ „„ ee ewe ee eee „ „ „ „„ „ „ eee ee шше ee т=з +» 

Submarine Cables Truss =н ннан е. 


West African Telegra „ 


* ‘Do. брег Cent. ebentures (red. 3 wj on Cp ob ur 
bit tag ES orc .: 3..2... GO p [1m 
Do. 8 per Cent. Debentures, 1902... ....xd 
West India and Pana 
Do. 6 per Cent 1st Preference 
Do. 6 per Cent. 2nd Preference ............ 
|," Do. брег Cent. Debentures, 1917 ........xd 
Western and Brazilian . рза 
. 6 per Cent. Preferred Ordinary реБ ss 
Do. Deferred Ordinary . dps 
* Do. s per Cent. Debs., Series A 1910 .. - 
* Do. 6% Mort. Debs., Series (a 1910.... ... 
*Western Union 77 1st Mort. (Building) Bonds 190; 
* Do. 6 per Cent. Sterling Bonds (red. 


TELEPHONES, 

Chili Telephone (fully paid) ........... ... 
Consolidated Telephone Const. & Maintenance .. 
Monte Video Telephone 6 per Cent. Preference . 
iatienal "-"— « s... 2 

Do. 6 per Cent. Cumulative 186 Pref. Prem 
. 6% Cumulative 2nd Pref. (fullv paid).. 
Do. 5% Non-Cumulative 8rd Pref. (fally paid’ 
Do.  Debenture Stock, 34% (red.). X l 


* 


Orien —— + =... K"-- т = „% „ „% 9 „% „% ee "^ """""ecn'u"asa 


United River P 
* Do. брег Cent. Debenture Stock (red.) a xd 


ELECTRICITY SUPPLY COMPANIES, 
sg Sg ae Electric Supply (fully paid) 
CCCP 
City of London Electric Lighting (fully рма. ln 
Do. 6% Cumulative Pref. — . 
T ANE 57 Debenture Stock (red.) .... 
Charing Cross & Strand Electricity йари би. Е 
Do. 44 рег Cent. Preference ...........—.... 
Do. брег Cent. Debentures, (red.) 
Chelsea Electricity Supply Ordinary ........... 
* Do. 44% Debenture Stock (red.) x 
County of London & Brush Prov. Ord. (fully тай) 
Do. 6% Cumulative Preference....... x 
Do. issued at 2 prem. (5 prem. paid) — P 
London Electrie Supply Ordinary ...... (c o uml ia di 
Do. Preference .... 
Metropolitan Rlectric Supply Ordinary ...... . 
Do. issued at 2 prem. (£3 and prem. paid) .. 
Do. 44% Deb. Stock First Mortgage ...... xd 
Notting Hill Electric Gan en tvm il 
Bund Жас IU. uos A pra mm d erre ts 
‘Royal Elec. Co., of Montreal 44% ist Mort. Debs. 
St. James and Pall Mall Electric Ordinary ...... | 
Do. 1 per Cent. Preference. . — 
* Do. 4 per Cent. Debenture Stock (red. xd 
Westminster Electric Supply (fully paid) ........ 


ELECTRIC MANUFACTURING, &o., COMPANIES. 
Brush Electrical Engineering can tig de ins bw pe ow adj eu og 
Do. 6 per Cent. Pref. Non-Cumulative ...... 
Do. 43 ver Cent. Perpetual Debenture Stock 
Do. 2nd Debenture Stock (red.) ..........xd 
British AMARI To ead iy een 
Do. / Cumulative Preference ee 
Castner- Kelluer Alkali Co. (1 ZA. 6d. paid) .. 
Crompton and Co., 7 per Cenr. Cumulative Pref - 
Do. 65% First Mortgage Debentures (red.)..xd 
Edison and Swan United (“А " Swan) (£3 paid) 
Da- MH — a 
Do. 44% Mortgage Debenture Stock ‘red. xd 
Electric Construction. 
Do. 7 per Cent. Cumulative Pref, .......... 
Elmore's Patent Copper Depositing ......... | 
| 


* 


W. T. Henley's Telegraph Works Ordinary ...... 

Do. 7 per Cent. Preference eee 
Do. 44% Mortgage Debenture Stock (red.) 
India Rubber. Gutta Percha, &с., Works 
* Do. 4% First Mortgage ‘Debentures a: EM 
Manchester Edison-Swan ' A " (£1 10s. P TI 
n Construction and Maintenance .. | 


. 6 per Cent. Bonds (red.) 1809999 ae 
Willans and Robinson Ordinary =. 
Do. 6% Cumulative Preference. | 


* Do. 44% First Mort. Deb. Stock (£60 paid) . 
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DIVIDEND DUS. 


Jan., Apr., July, Oct. 


January and July ~. 


Mar., June, Oct., Dec. 
ber 


June and Decem 
April and October.. 


February and August 


April and October 


January and J uly - — 
Jan., Apr., July, Uc 


. 
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Jan. Apt, 5 wd Oct. 
February & 


January and July ЗА 


February & August 
May and November 
Jan., Apr., July, Oct. 
n n 
Marca & September 
May and November 
March & September 


January and July ~ 
Tete and October 


J anuary and Ju uy . 
March & September 


June 'and December 
May and November 


January and July .. 
May and November 


February & August 
May and November 


March & September 


August 
January and July 
October . .. 
February & August 
" n 
" ^, 
June and December 


February & August 
January and July.. 
June and Deceniber 
February & August 


J anuary and J uly e 
March — . 
June and December 


January and July .. 
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April and October.. 
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February ....... » di 
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April and October. 


May and November | 


* In calculating the yield on this security. sllowanoé has been made for accrued interest, but nct for redemption. 
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THE UNIVERSAL ENGINE. 


TE STIMON IAL. 


WINDERMERE ELECTRICITY Works, 


To the Secretary, 22nd Octobe T, 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
DEAR SIR, 


In reply to your enquiry respecting the Universal Engine of 

165 horse-power which you supplied to us in July last, we have pleasure 
in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 
It runs quite silently, and, as it re juires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


We are, yours faithfully, 


(Signed) R. H. FELL AND Sons, 
Limited. 
FREDERIC FowKES, 
Managing Director. 


THE BRUSH ELECTRICAL ENGIN EERIN G cO., L. 


49, QUEEN VICTORIA STREET, LONDON, E. C. 


JOHNSON & PHILLIPS 


14, UNION COURT, OLD BROAD STREET, E.C., and CHARLTON, KENT. 


e . MAKERS of the most Mode of the most Modern Machines tor 
CABLE MAKING OABLE LAYING 
STRANDING BRAIDING 
TAPING WINDING 
COMPOUNDING LAPPING 

RUBBER, SILK & COTTON COVERING 


3 COVERS AND CASINGS, 


BLOCKS, BOARDS FOR SWITCHES 


In Stock and Made to Any Design. 
= ACCUMULATOR CASES 


And BATTERY BOXES 


_ = == се гг Ze E 22 2 MADE TO ORDER. 
E TIMBER MERCHANTS AND MOULDING MANUFACTURERS, 
9 58, WILSON STREET, FINSBURY, E. C. 
mum етте LIGHT || sits (RANE Sirs mu EAR TE) (оно, 


N BRAeKETs.CARRIERS, 


. 


eene. 
УУЛДУ ~ 


oy K. С. 
TERMINALS. 


(PATENT.) 
LATBST, SIMPLEST, and MOST RELIABLE 
TERMINAL INVENTED. 


Gonneotlons Instantly Effeoted. 
No Sorews. No Tools. 
No Mutilation of Wires. 


Wholesale only of the Patentees : 


J. KANDT & CO., 


| 12, SHAFTESBURY AVENUE, LONDON, w. 
SET OF SAMPLES, FIVE STYLES POST FREE 18 PENNY STAMPS. 


N ARACEN FOUNDRY, 


= ТТТ 
ait 


Оо xxxiv. "THE ELECTRICIAN, JANUARY 22, 1897. 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 


CABLE COMMUNICATIONS À 
— f THE -——_ — е 


WORLD. 


ARE Ces — d n — MET „ реча " 
= — ) Y "e = | | = N — di 
TELH 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. _ | 


By DIRECT TRIPLICATE CABLES, to — енше ашаа, Malta, Egypt, Aden, 

ä and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacoa, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „P | 

| Telegrams should be sent from the Company's Stations— 

LONDON —II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 

STREET, S. W.; 206a, WINCHESTEB HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W. C., and 449, STRAND, W. C. 
MANCHESTER—20, Brown Street. | LIVERPOOL—E13, Exchange Buildings. 
| GLASGOW—141, BUCHANAN STREET, 


. COMPANY'S LEVANT SYSTEM: 
Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, se аш i да оша, Santa Maura, Tinos, Andros, Zea, and 
| | | ап the Greek Is А 


The Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


cc 
-g b rte Raa gatos VITA EA STERN? Sanaa 


Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 
37, RUE .CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. | By Order, GEORGE DRAPER, Secretary, 
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TELEPHONE No. 15,077. TELEGRAMS: ''INDICBS5 LONDON.” 


WHEATLEY KIRK, PRICE & GOUL 


(ESTABLISHED 1860), i 


Elootrion! Auotioneers, Valuers, | 


AND ARBITRATORSG. 


Average Annual Valuations exceed £1,500,000 Sterling. 


40, QUEEN VICTORIA STREET, LONDON, E. C. 


, TENDERS INVITED. 
FAREHAM URBAN DISTRICT COUNCIL. 


INSULATED ELECTRIC MAINS, CONDUITS AND LAYING HOUSE 
CONNECTIONS, &c. 


„е; URBAN DISTRICT COUNCIL of Fareham invite TENDERS for the 
‘following :— 

For Insulated JHigh-Tension Twin-Twisted CABLES, and Low-Tension CON. 
CENTRIC CABLES, EARTHENWARE CONDUITS and Laying, including 
excavation and making good, and sundry House and Public Lamp connections. 

Specification and Form of Tender can be obtained on and after the 80th January 
from the Consulting Engineers, Messrs. Kincaid, Waller & Manville, of 99, Great 
George-atreet, Westminster, 8. W., on payment of a fee of one guiuea, which sum 
will be returned on receipt of a bona-fide Tender. 

A map of Fareham, showing the several streets in which the mains will be laid, 

can he seen either at the Offices of the Urban District Council, Fareham, or at the 
above Offices of the Engineers, from whom farther information can be obtained. 

The Council do not bind themselves to accept the lowest or any Tender, aud the 
Contractor whose Tender is acceptad shall enter into a formal agreement under seal 
with sufficient sureties for the due fulfilment of his contract. 

Sealed Tenders, endorsed Tender for Conduits and Cables," to be sent at or before 

-4p.m. of MONDAY, February 15th, 1897, to Mr. LEONARD WARNER, Clerk to the 
Urban District Council, Fareham, Hants. 


HE ST. JAMES’ AND PALL-MALL ELECTRIC 


LIGHT COMPANY, Limited. 
NOTICE is Hereby Given that the Share TRANSFER BOOKS of this Company will 
"be CLOSED from JANUARY 25 to FEBRUARY 8 (both days inclusive) preparatory 
to the payment of Dividends for the half-year ending December 31, 1896. 


By order, 
F. J. WALKER, Goneral Manager and Secretary. 


PyLECTRICAL BUSINESS.—One of the oldest eatablished 


Electrical and Scientific Instrument Maker's business, with good connection, 
owing to exceptional circumstances, can be had on very ADVANTAGEOUS 
TERMS.— For particulars write to AJAX," care of Abbotts, 32, Eastcheap, Е.С, 


OR SALE an ELECTRICAL BUSINESS. Profits about 


£250 per annum. Sound concern. Price £200. Principals only.—Replies, 
2,391, Electrician Office, Salisbury-court, Fleet-street, E.C. 


ATENTS, DESIGNS, AND TRADE MARKS ACTS, 
1883 to 1888. 

NOTICE is Hereby Given that O OAR VON MORSTEIN of Nollendorfstrasse, 
Berlin, in the Empire of Germany, has applied for leave to AMEND the 8PECIFICA- 
TION of the Letters Patent No. 4,670 of 1895. for IMPROVEMENTS IN ELECTRIC 
-APPARATUS FOR IGNITING and EXTINGUISHING GAS JETS SIMUL- 
TANEOUSLY FROM A DISTANCE." 

Particulars of the proposed amendments were set forth in the Illustrated Official 
Journal (Patents) issued on the 20th January, 1897. È 
Any person or persons may give notice of o 
Form G) at the Patent Office, 25, Southampton-bui 
-calendar month from the date of the said Journal. 


(Signed) H. READER LACK 
Johnsons and Willcox, Comptroller-General. 
47, Lincoln's Inn Fields, London, W. C. 


on to the amendment (on 
gs, London, W.C., within one 


JUST PUBLISHED. 
Part L, with.93 Illustrations, 8vo, 10s. 6d. net. 


MAGNETIC FIELDS 
OF FORCE. 


An Exposition of the Phenomena of Magnetism, Electro. 
Magnetism, and Induction, based on the Conception of 


Lines of Force. . | 
By H. EBERT, 
Professor of Physics in the University of Kiel. 
Translated by C. V. BURTON, D. Sc. 


London: 


LONGMANS, GREEN & CO. 


2 Gold Medals. 


i STANLEY << 
Pr Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Ot Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, —— 


Address: GREAT TURNSTILG, HOLBORN, LONDON, wi. o. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188 


SITUATIONS VACANT AND WANTED, &c. 


VESTRY OF ST. MARY, ISLINGTON. 


ELECTRICITY DEPARTMENT. 


ASSISTANT BITTER. 

WANTED at once, an Assistant Fitter, accustomed to maintenance and repair 
work on water-tube and Lancashire boilers and horizontal engines. Wages at the 
rate of Sid. per hour will ve pela and Trades Union conditions observed. The 
Assistant Fitter will be required to assist the leading fitter and otherwise to help in 
maintaining the steam plant in efficient working order. 

Applications, stating age and experience, with copies of not more than three 
SUN те шопа to n W the еса твіст. 50, Eden-grove, Hollo- 

„N., not la oclock noon on , Febr , 
1 до ит than ebruary 8th, 1897, endorsed 

Canvassing will disqualify. 


‘Vestry Hall, Upper-street, N. 
January 26th, 1897. 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.—For terms, &c. 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


W АКТЕР, AGENTS for the SALE of the PREMIER” 


ARC LAMPS, Single and Series-Duplex, Edmondson's Patent, which have 
proved themselves supe nor to all others on the Bradford Corporation Circuit, not 
excepting the most far-famed ‘makes hitherto quoted as standards of comparison.— 
Арріу 9 5 JOSEPH EDMONDSON, Albert Electrical Works, Longside Lane, Bradford, 

or à 


ANTED an experienced DRAUGHTSMAN, with know- 


ledge of Constructional Work and Electrical Engineering, in the office of 
an Engineer in Westminster.—Applv by letter, stating age and salary required, to 
J. C., 48, Old Queen-street, Westminster. 


— A 

ANTED, by a well-known Electrical Contracting Firm, 

a TRAVELLING REPRESENTATIVE in the Midlands. Good salary and 

commission to thoroughly competent man.—Address, giving qualifications, to 
‘ MAGNET,” 118, Edmund-street, Birmingham. 


SITUATION WANTED 


By a FOREMAN, 


Who, for the last 15 years, managed the manufacture of Galvanic and 
Electric Lighting Carbons. 


WM. F. DEWEY, Vestry Clerk. 


ADDRESS 2 


“Н. N., 5745," care of Rudolf Mosse, Hamburg. 


LECTRICAL INSTRUMENTS, Inventors, Experimental, 


and General Mechanical Work.—Good lathe and vice hand wants jub, used to 
same, Age 25.—'' A. S." 9, Cuttage-grove, Walworth, S.E. 


ELECTRICAL ENGINEER (25); six years’ apprenticeship ; 
good practical experience; turning, fitting, patternmaking, testing, erect- 

ing, repairing, charge of installation plant work, telephones, bells, London 

hotel plant, royal mail steamer. First-Class Board of Trade discharges; advanced 

certificate City and Guilds, 1896; excellent testimonials; wishes to take charge of 

private plant, steam, oil, or gas, with or without accumulators.—P. Dove, Hous e- 
eeper, 8, Leadenhall-street. 


NGINEER (age 25), married, seeks ENGAGEMENT to 


take charge of Electric Light Plant on сово estate. Gas ог ofl engines, 
accumulators, pumps, бс. ; seven years’ experience. Wife could take duties of . 
maid if required. —Addreas ‘‘ ELECTRIC," 89, Western-road, Wood-green, London, N. 


DOULTON г. 


MANUFACTURBBB OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery fo Electrical Purposes. 


P db AV AF AV MV dV dP „ dP АР AP AF „ 


LAMBETH, LONDON, S. E. 


C 
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EE 


TILECTRICIAN (24) requires charge of electric light plant, 
high or low tension, accumulators steam or engines, own wiring and 
repairs ; present engagement 250 H.P.—'* ELECTRICIAN” 48, Priory-road, Kew. 


repairs; present engagemens mY ior SIAT 
OREIGN RAILWAYS.—Shop Foreman.—A Practical 
Fitter and Turner (age 85) wants SITUATION as above ; 12 ече. previous 

in Brazil; speaks Portuguese tluently.—Address “ W. Y. W.," care of 


ence 
WALTER GAUNT, 7, Carr-grove, Leeds. | 


Wan TED constant EMPLOYMENT by Young Man as 
WIREMAN, accustomed to house and yacht fitting, good bellfitter, good 
testimonials.—P. WYNN, 8, Park Crescent, Southern Cross, Portalade, Sussex. 


Y OUNG ELECTRICAL ENGINEER R 


ENGAGEMENT, three years’ experience superintending wiring and plant 
works. Apply A.Z,” Electrician office, Salisbury-court, Fleet-street, E.C. 


pli к L—çĩ— __—_————— 
ELECTRO CHEMISTRY.—Advertiser having large surplus 

wer obtained at exceedingly low cost, and also capital to invest, is anxious 
to NE IATE with parties able to INTRODUCE new and profitable MANUFAC- 
TURING PROCESSES. Near supplies of coal, coke, salt lime, &c.—Address JOHN 
F. WAKE, Skerne Ironworks, Darliogton. 


WANTED, and FOR SALE. 
BNGINES FOR SALE.—Three compouud vertical enclosed 


ENGINES, capable of indicating 320-H.P. when running at a speed of 250 
revolutions per minute, with a boiler pressure of 150108. рег square inch. 

Three compound vertical ENGINES, each capable of indicating 250-H.P. when 

running at 280 revolutions per minute, with a boiler pressure of 150lbs. per square 


inch, 

The whole of the above engines are fitted with variable expansion gear, controlled 
by fly-wheel governors. Governing perfect. E 
Further particulars or permits to inspect, address ENGINEER," Alectrician Office, 
Salisbury-court, Fleet-gtreet, E.C. . 


Salisbury-court, Fieet-g.Teo, р. 
OR SALE. Electrical Review, Vols. 3 to 9 (40 Nos. 
- missing); Vols. 10 to $3 (less Vol. 22) bound complete ; Unbound, nearly 
complete, Vols. 17, 18 and 19, 24 and 25. Electrician Vol. 9 (4 Nos. missing); 
Vols. 10 to 21 bound complete; Vols. 22, 25, and 26 unbound complete; Vols. 23 
and 24 and 27 to 32, a few numbers missing. Industries, Vols. 1 to 5 bound 
complete ; Vol. 6 unbound (few Nos. missing) ‘ Electric Illumination," by Dredge, 
Vol. 1. What offers to clear?—Address ‘* CLEARANCE," Electrician Office, bury- 
court, Fleet.street, E.C. 


court, Fleet-street, EC. o 1 1 
ANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


&c.—RDEY and Co., 256, Ferndale-road, Brixton, S. W. 


LATINUM UTENSILS, SCRAP, LAMP TOPS. — Best 
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Physical Society 


NOTES. 


— нә 
ALTHOUGH many of the speeches at yesterday's “ conven- 
tion " of the Municipal Electrieal Association were somewhat 
beside the mark, the three resolutions finally arrived at were 
very much to the point. Briefly speaking, the resolutions 
‘recommend [that an endeavour should be made to discover 
the basis, if any, upon which the tariff offices fix the premiums 
for central-station risks, and to collect data with regard to the 
aggregate amounts of electrical property insured, premiums 
paid and claims met. Further, municipalities are urged to 
take joint action with a view to secure a reduction of the pre- 
sent rates, and, failing success in this direction, local autho- 
rities are advised to build up out of their electric light- 
ing profits an adequate contingency fund ; municipal electrical 
ventures, which happen to be making no profit, being recom- 
mended to effect their insurances through non tariff offices. 


— — 


‘Some of the speakers, bolder than Mr. Councillor PEARS‚, 
were strongly in favour of a general scheme of municipal 
mutual insurance. There was, however, a satisfactory consensus 
of opinion that even assuming legislative sanction could be 
obtained—a very big assumption, we think—the mutual 
jeaolusies and general love of independence which distinguish 
our vigorous English municipalities, would prevent anything 
approaching universal adhesion to the scheme, and that 


without practically universal adhesion the idea offers but few 
advantages. 


CERTAINLY, before any such momentous development of 
municipal trading were sanctioned by Parliament, it would 
have to be shown that the present fire-insurance charges are 
exorbitant, that there is no way out of the impasse except 
via mutual insurance, and that the municipal scheme is at 
once cheap and reasonably devoid of risk to the ratepayer. 
Now, if the speakers at yesterday's mieeting were repre- 
gentative, we think any fair-minded listener would have come 
to the conelusion that, except in the case of the insurance of 
electric supply works, municipalities have very little to com- 
plain of.. Cracking nuts with steam hammers is not to the 
liking of Parliament; and ће “ convention ” at Westminster 
Palace is not likely to give leave for such а novel departure 
merely in order that the comparatively small interest repre- 
sented by yesterday's “convention” at the Westminster 
Palace Hotel may circumvent the fire offices. | 

WE are thus brought to the more modest and more prac- 
ticable proposal that some of the profits of municipal electric 
lighting undertakings should be allocated every year to a fire- 
insurance fund, and that where no profits exist insurances 
should be effected through non-tariff offices. Well, for our 
own part, we are terribly unheroic we fear, we hold that 
even this device need not be resorted to until it has been 
definitely ascertained by means of accurate data that the 
present premiums are exorbitant, until the tariff offices have 
proved obdurate in face of a concerted demand for a reduction 
of rates, and until it has been conclusively shown that self- 
insurance is really and truly the better, i.e., cheaper and 


safer, plan. 
——— 


Looxiwe at the matter, on the other hand, from a broader 
point of view than the economie propriety of municipal elec- 
trical self-insurance, yesterday's discussion and decisions can 
do nothing but good. Fire-insurance offices are not in busi- 
ness for their health; but neither should they be tamely 
allowed to dominate the situation and earn extravagant divi- 
dends at the expense of the insurees. It will now be made 


plain to them that municipalities at any rate do not intend to 


submit without protest to unreasonable increases of fire- 
insurance premiums ; and that, so far as their electric supply 
stations are concerned, the protest can easily be made effectual. 
Electrically-competent inspectors and markedly-lower rate 
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for fire-proof fire-protected stations may be expected to result 
from yesterday’s proceedings if the tariff offices are alive to 


their own interests. 
— — 


On Saturday last that energetic little society the Institution 
of Junior Engineers celebrated its twelfth anniversary. This 
society is actually an Institution of Junior Engineers, and not 
merely a Junior Institution of Engineers. Although there is 
по superior limit to the age of members, no ordinary member 
of Council may be more than six-and-twenty. Notwith- 
standing this, possibly because of it, the management of the 
Institution is such as many an older one might envy. In 
acknowledging the toast of the evening, Mr. Уовікү, the 
Chairman, said that the success of the Institution was largely 
due to its independence, and to its refusal to amalgamate with 
the student societies of other bodies. This, he thought, 
enhanced the value of the meetings, at which each member 
spoke unreservedly what was in his own mind, without fear of 
the powers that be. 


—— 


Mr. Vernon Boys lectured last Monday at the London 
Institution upon ‘Capillary Ripples.” Happily, he is a 
philosopher, and knows how to profit by mischances, other- 
wise he might have taken occasion to praise alternate-current 
arcs very faintly indeed. All his experiments required a pro- 
jection lantern, and as the only available source of current 
was the “ alternating " network, the arc lamp was fed from 
that circuit, and its defects—as compared to a unidirectional 
arc—could be finely studied. The light was dim, chromatic 
and unsteady; it pirouetted round the crater with an agility 
quite shocking to the five or six clergymen present, and 
almost alarming to the laity. The lantern was arranged to 
exhibit the phenomena of high-frequency ‘ capillary waves, 
such as are produced when a liquid surface is disturbed by a 
regular series of rapid impulses. To the unaided observation 
these waves are too rapid to be visible; the method of 
examining them is to reflect a beam of light from a mercury 
surface upon a screen, and to interpose a rotating disc, with 
radial slits, in the path of the beam. With the erratic arc it 
was very difficult to keep the mercury surface in focus ; and, 
moreover, account had to be taken of the fact that, in addition 
to the irregular rotation about the crater, the arc was 
waxing and waning at the steady rate of 200 per second. 
And this is how Mr. Boys made profit from his mischances : 
He replaced the tuning-fork, that had been used as a mercury 
surface ‘‘ vibrator," by a small iron armature, actuated by an 
electromagnet in series with the alternate-current lamp. By 
this device he was able beautifully to exhibit capillary 
waves, the light intensity exactly synchronising with the 
mercury ripples. Further, by removing the electromagnet, 
with its armature, and by uttering a note having its vibration- 
rate equal to the frequency of the current, the mercury surface 
was again forced into vibration consonant with the changes 
of intensity of the light; and this consonance was at once 
manifested by a series of stationary waves. Mr. Boys pointed 
out that this apparatus could be used to measure the frequency 
of an alternating current, or as an **intoning"" meter. One 
of the clergymen was observed to make & note of this latter 
suggestion. 


In spite of objections on the score of theoretical inefficiency - 
which may be raised against the practice of superheating · 


steam, there is no doubt whatever that the practice results in 
а very marked decrease in coal and steam consumption. It 
may be doubted, however, whether there are many advocates 
of the superheater who are as yet prepared to go to the length 
proposed by Prof. Ripper in his Paper оп “ Superheated 
Steam Engine Trials." A superheat of 800°F. at the stop 
valve of a steam engine is a very serious thing to cope with. 
For steam at 200lb. pressure it means a temperature of nearly 
700°F. No doubt there would be an advantage in the absence 
of wetness in the steam at release ; though, be it noted, even 
this would not be secured if the ratio of expansion exceeded 
about 8. Still, even with higher expansions, such as the use 
of this or a higher pressure commonly implies, there would be 
a marked reduction both of condensation and liquefaction of 
steam. But how are engines to be economically lubricated, if 
supplied with steam so hot? The lubrication troubles of 
former days have, indeed, been surmounted in modern super- 
heat practice ; but that is largely because in modern practice 
the steam, though superheated a few degrees at the boiler or 
even at the engine stop valve, is speedily reduced to satura- 
tion and even to wetness, on admission into thecylinder. The 
flashing point of mineral lubricating oils does not exceed 400°Е., 
some 250deg. to 800deg. lower than the temperature of the 
steam Prof. RIrRR proposes to use. We do not say that their 
inevitable decomposition at such temperatures would render 
these lubricants useless. Their use for lubrication in gas engines 
and in certain oil engines would negative this assertion. But 
it is well known how wasteful of oil these engines are, and how 
frequently cleaning of cylinder liners and valves is rendered 


necessary by the deposits of partially decomposed lubricants.. 


It would seem probable that a like fate must befall the steam. 
engine if it is to be supplied with steam at the temperatures. 
contemplated by Prof. Ripper. 


— a 


PRorkssoR WALLER defends, in a letter to be found in our 
correspondence columns, the use of his '* barbarisms" in 
describing the fundamental facts of electro-physiology. It will 
be seen that Prof. WALLER has been driven to the use of new 
and strange terms by the unfortunate adoption by physiologists. 
of electrical terms in misleading senses. The confusion of 
thought which exists in describing as the electro-negativo: 
element of a physiological ** pair ” that one which certainly acts. 
as the zinc does in a voltaic pair,” is not, however, confined to 
physiologists. There are accepted text-books to-day in regular 


use which perpetuate the same confusion with respect to. 


thermo-electric phenomena. In a bismuth-antimony “ pair," 
when the junction is warmed, the electromotive force is incon-. 
testably from bismuth to antimony in the “ pair," the electro-. 
positive element (corresponding to the zinc of a cell) being 
the bismuth. Yet some books put it as the electro-negative 
element. Medical electricity, which is already the refuge for 
all manner of antiquated and confusing electrical terms, 
seems destined, if Professor WaLrER's example be generally 
followed, to become the happy hunting-ground of the neologist. 
What with '*faradisation," '*franklinisation," **rheotomes ": 
and ‘‘zincativity,” an ordinary electrician will feel himself а 
stranger in a very strange land should he peradventure pur- 
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ehase and peruse a standard work on electro-physiology. 
Prof. WarLER says he must have substantives as well as adjec- 
tives. Without disrespect to this weighty opinion, we may 
say we do not recognise the absolute necessity for substantives. 


— DD OS 9— «4 —— ——————— 


Institution of Electrical Engineers.—We are informed that 
the next Students’ Meeting will be on Wednesday, February 3rd. 


Cable Interruptions.— Date of Interruption. 
Puerto Plata—Martinique ........ ...... SR ERAN Dec. 19, 1895. 
Maranham—Ceara _............................... Dec. 2, 1896 
Obidos— Рагїпїїпв.................................... Dec. 7, 1896 
Hong Kong—-Macao ................................. Jan. 5, 1897 


Telephone Trunk Lines.—On Saturday, the 6th February, 
at 4 p.m., the Postal Telegraph Department takes over from 
the National Company the working of the trunk circuits at 
Liverpool and Manchester. This transfer completes the transfer 
of the working of the trunk circuits throughout the United 
Kingdom to the Post Office Department. 

Fire.— A Dalziel telegram stated last week that the Toronto 
Electric Light Company's building was set on fire by a spark, 
with the result that the dynamos and the entire lighting plant 
were destroyed. The city was accordingly in darkness, and 
several factories have had to be temporarily closed. Dynamos 
have been ordered from other towns, and are now on the wa 
from Chicago and Cleveland. | 

Royal Society.—All the three Papers down for reading 
pee before the Royal Society were of electrical interest. 

. Hopkinson and Mr. E. Wilson read one ** On the Capacity 
and Residual Charge of Dielectrics as affected by Temperature 
and Time”; Profs. Dewar and Fleming had one “Оп the 
Electrical Resistivity of Electrolytic Bismuth at Low Tem- 
peratures and in Magnetic Fields"; and Prof. J. C. Bose made 
an extremely interesting communication “On the Selective 
Conductivity exhibited by certain Polarising Substances,” a 
subject about which he will have more to say this evening at 
the Royal Institution. 

Electric Lighting Accounts.—The accounts of the Electricity 
Department of the Bristol Corporation for last year have been 
issued with commendable promptitude. The loans sanctioned 
in connection with electric lighting at Bristol now amount to 
£175,000, and the total expenditure up to December 31st, 
1896, was close on £110,000. The units sold during 1896 
amount to 650,758, bringing in a net sum of £13,861, or 5:1d. 
per unit. The total receipts amount to £15,049 and the 
expenditure to £7,459, leaving a balance of £7,590, of which 
£7,109 is required for interest and sinking fund.—— Dy the 
St. James’ and Pall Mall Electric Light Company's accounts, 
we observe that the total capital expenditure up to date is 
£241,328. The units sold amount to 2,401,431, bringing in 
a net sum of £53,967, or nearly 5:4d. per unit. The receipts 
from all sources amount to £55,940, and the total expenditure, 
after allowing £5,975 for depreciation, amounts to £28,913, 
leaving a balance of £27,027. 

The Electrical Standardizing, Testing and Training Insti- 
tion.—On Wednesday evening the Board of Control of this 
Institution entertained their old students and a large number 
of guests at the Imperial Institute, Lord Castletown presiding. 
Sir Henry Mance proposed the toast of the Institution. He 
compared electrical engineering at the present day to ita 
condition forty or fifty years ago when there were no 
technical schools, colleges, scholarships, professors, or any 
text-book other than good old Culley.” He regretted 
that there was no mention of telegraphy in the Institu- 
tion’s prospectus, and he pointed out that one of the most 
important problems of the day was to design a submarine 
cable to transmit signals at a greater speed. Referring 
to the low salaries of electrical engineers, Sir Henry Mance 
expressed his opinion that they would soon turn a corner. He 
reminded the old students, however, that engineering was a 
profession of gentlemen, and that neither young lawyers, 
young officers nor young curates earned a great income. The 
other speeches, with the exception of Sir Courtenay Boyle's, 
were of the self-congratulatory order. Mr. Hammond pointed 


out that the Institution had no endowment, no Government 
support, no subscription list and paid no interest on the capital 
invested in it. The speakers all referred to the practical 
nature of the course of education given by the Institution, 
which includes nearly as much time at works as at the college. 


Association of Technical Institutions.— The annual general 
meeting of this Association was held in the Clothworkers’ Hall, 
on Friday last, when the Right Hon. A. J. Mundella, М.Р. 
(the retiring President), presided over a large attendance of 
members. Mr. Henry Hobhouse, M.P., wag elected President 
for the year 1897, and delivered his inaugural address, after 
which there was a discussion on the policy and methods of the 
Department of Science and Art, concerning which a number 
of resolutions were carried. It was resolved to request the 
Council to take into consideration, and to report to the next 
general meeting as to the best means of promoting full recog- 
nition of the attainments of technological students, and also as 
to the best method of securing a closer co-operation with the 
Examinations Board of the City and Guilds of London Institute. 
In considering this important matter, the Council is to have 
power to co-opt such persons as it may deem desirable. The 
Council for the year was elected as follows: President: Mr. 
Henry Hobhouse, M.P.; Vice-Presidents: The Right Hon. A. 
J. Mundella, M.P., Mr. W. Mather; Treasurer: Councillor 
R. F. Martineau, Birmingham; Hon. Secretary: Prof. J. 
Wertheimer, B.Sc., B.A., Bristol; Members of Council: Mr. A. 
G. Day, Bath; Mr. A. Keen, F.C.S., Cambridge ; Sir Philip 
Magnus, B.A., B.Sc., London ; Prof. F. G. Ogilvie, M.A., B.Sc., 
Edinburgh ; Mr. J. H. Reynolds, Manchester ; Prof. W. Ripper, 
Sheffield ; Mr. W. P. Sawyer, London; Mr. G. S. Turpin, M. A., 
D.Sc., Swansea ; Councillor W. Ward, J.P., Portsmouth ; Prin- 
cipal S. Wells, London ; Alderman T. Wetherell, Northampton ;. 
Mr. J. Young, M. A., B. Sc., Glasgow. С 

The Institution of Junior Engineers.—The twelfth anniver- 
sary dinner of this Institution took place at the Westminster 
Palace Hotel last Saturday, the President (Mr. Alex. R. Binnie 
presiding. Among the honorary members and distinguish 
visitors present were :—Prof. H. Armstrong (Vice-President), 
Sir Henry Mance (President Inst.E.E.), Prof. A. Barr, Sir G. 
Harris, Mr. E. Goulding, M.P., and Commander Wells, R.N.. 
The toast list, which was a very long one, included the usual 
loyal toasts, The Houses of Parliament,” Greater Britain, 
* ТЬе Honorary Members,“ The Institution of Junior Engi- 
neers,” ‹‹ Тһе President,” The Honorary Secretary,” and“ The 
Press.” In proposing “Greater Britain," Sir Henry Mance 
referred more particularly to the great advances in the engi- 
neering profession and trade generally in India, which, how- 
ever, were insignificant compared with the moral effects of our 
rule. But he maintained that engineers might take a large part 
of the credit, not of the acquisition of territory, but of its 
development, and that in *his the telegraph cable bad done 
even more than the Legislature. He stated that competent 
judges were of opinion that our telegraph supremacy was 
second only to our naval supremacy. Referring to the Pacific: 
Cable scheme, Sir Henry expressed a hope that it would be com- 

leted during Her Majesty's reign, and by British enterprise, 
British capital and British engineers. Commander Wells, in 
proposing ‘* The Institution of Junior Engineers," pointed out 
that the number of members had risen from 7 to about 
500 during the last 12 years. Commander Wells referred to- 
last year's excursion to visit works in Scotland and the proposed 
trip to Ireland this year, and invited the Institution to pay a 
visit nearer home, viz., tothe Fire Brigade Station atSouthwark. 

The Bressa Prize.—The Royal Academy of Soiences of 
Turin, says Mature, announces that the term for competition 
for the scientific works and discoveries made in the four previous 
years 1893-96, to which only Italian authors and inventors: 
were entitled, was closed on December 31, 1896. The Academy 
now gives notice that the new term for competition for the 
eleventh Bressa Prize, to which scientific men and inventors of all 
nations will be admitted, has begun. A prize will, therefore, be 
awarded to the scientific author or inventor, whatever his 
nationality, who during the years 1895-1898, * according to 
the judgment of the Royal Academy of Sciences of Turin, will 
have made the most important and useful discovery, or pub- 
lished the most valuable work on physical and experimental 
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science, natural history, mathematics, chemistry, physiology, 
and pathology, as well as geology, history, geography, and 
statistics.” The term will be closed at the end of December, 
1898. The sum fixed for the prize, deducting income-tax, will 
be of 9,600fr. Competitions, which must be in print, must be 
bent in within the above-stated time, accompanied by a letter 
to the President of the Academy. Unsuccessful competitive 
works are not returned. None of the national members, resi- 
dent or non-resident, of the Turin Academy can obtain the 
prize. The prize may, however, be awarded to a non-competi- 
tor if he is considered the most worthy to receive it. 

. Limitations of the Trolley.—‘‘ There being but a small point 
of contact between the wheel and its overhead wire,” writes 
Prof. S. H. Short in the Electrical Engineer of New York, “ the 
trolley now in use bas reached its limit in current-earrying 
capacity; therefore it is necessary to improve upon the present 
method of taking current from the supply conductor. This 
may be done in several ways. Two or more trolleys may be 
arranged, one behind the other, and connected in parallel, each 
taking its portion of current from the trolley wire; or, perhaps 
better, a single trolley with a cylinder of some length attached 
to the upper end of the trolley pole, making contact with two 
or three current-carrying trolley wires. These trolley wires 
would be connected in parallel, and would reduce the size of 
the feeders of the line. Over switches and sidings these wires 
could be separated, as one wire would carry sufficient eurrent 
for any short distance. For long-distance roads, which pass 
beyond the class of interurban street railway and become in 
reality cross-country roads, on which the equipment must be as 
heavy and durable as that of steam railways, and on which 
several hundred will be required to operate trains, the overhead 
trolley system is, in my opinion, impracticable. A feasible and 
entirely practical method would bring into use again a third 
rail. This rail might be supported on one side of the track 
and protected by a sufficiently complete conduit, current being 
passed to the moving train through contact shoes attached to 
the front and rear trucks of the motorcar. This rail should 
receive its current from a main extending the full length of the 
road. It is generally conceded to be unwise to use a current 
of more than 600 volts for street railway purposes.” 

' The Testing of Insulators for High-Pressure Overhead 
Lines.—This question is dealt. with in a short article by 
Mr. N. M. Hopkins in the Electrical Engineer of New York, 
Delicate measurements of resistance mean very little, he says, 
as no reliable information concerning the future behaviour of 
the insulator when put in actual use is gained; for leaks 
develop and defects come to the surface whén put under the 
strain of the high tensions employed in certain classes of 
railway work and long-distance power transmission. The 
actual ‘‘ break-down” test is based on the theory that an 
insulator which is able to resist puncture when submitted to a 
tension of 80,000 volts for a period of 30 or 40 minutes, is 
capable of effectually insulating a current with a potential 
difference of 1,000 or 2,000 volts for an indefinite period. 
When insulators are to be tested they are placed on a table 
provided with a copper or sheet-iron top, with holes punched 
through t.» receive the insulators. Wooden strips with 
oopper- covered tops carry the metal bolts that drop through 
and rest on the bottom of the insulator. Thirty thousand 
-volts are applied between the bolts and the metal 
table cover for the space of half an hour. A safety spark- 
gap is also connected to the high-tension terminals of the 
‘transformer, and adjusted so that a discharge will take place 
should the voltage rise above 30,000. A loud humming noise 
begins on closing the circuit, accompanied by a strong odour of 
ozone until an insulator breaks down under the stress, and 
begins to sing at a low pitch until it cracks and heats up to a 
red heat in the neighbourhood of the puncture. Any defects 
in the moulding of the clay, or any conducting mineral that 
may be present, immediately starts a slow leak that frequently 
ends in puncture. A loss of from 8 to 10 per cent. is usual in 
carefully-made insulators when subjected to 30,000 volts. Insu- 
lators that contain some conducting mineral in the clay fre- 
quently begin to leak within five or ten minutes, and a regular 
conducting passage seems to form, which raises the temperature 
of the whole insulator without doing any apparent damage. 


Specimens which behave in this manner are frequently over- 
looked in the test, for they do not puncture and sing. Those 
that remain cold during the 30 minutes are as near perfect as 
can be. 

French Tramway Ooncessions.—Apropos of the dispute 
about the electric tramways at Rouen, Industrie Electrique 
gives an amusing account of the difficulties in obtaining a 
concession to run tramways in France. Suppose when walk- 
ing in Trépigny-N'importe-quoi you have noticed a considerable 
activity in the streets combined with a complete absence of 
public vehicles. Having at home a few woollen stockings 
stuffed with sovereigns, it occurs to you to transform these 
into some sort of coaches which shall afford quick transport 
for the natives in return for a few halfpence. In this frame 
of mind, you call on the Mayor of the town, who, in his turn, 
summons his Council, and, for a certain rental, authorises you 
‘o run cars according to routes and time-tables which seem to 
aim the most likely to give satisfaction to those under his 
administration. And this is all. There is still the police 
administration, but this is an unimportant obstacle. Yes, this 
is all; but only if you let your cars run on the street, and not 
on rails; if you lay rails in the street it is quite another matter. 
In this latter case, time-tables, routes, profiles, plans, longi- 
tudinal and transverse elevations and sections, &c., have to be 
thoroughly examined by experts, who will make reports. These 
reports will be studied by other people who are still greater 
experts, who live in Paris, and are perfectly conversant with 
the requirements of the inhabitants of Trépigny-N'importe- 
quoi. These experts, who, I believe, bear the name of ‘Con- 
seillers ааг,’ will stipulate that the tramway shall pass this 
way instead of that, and that the time of departure shall be 
6:45, instead of 6:47. On the other hand, if the project does 
not seem good to them, the concession will be refused. If the 
documents provided are sufficient to enable the councillors to 
form a favourable opinion, the matter will be sent to Parlia- 
ment, who will vote it ‘of public utility.’ Finally, after the 
approbation of the Senate, 50 signatures or so, and some 
troublesome details of less importance, the building of the line 
can be begun.” | 

Radiation.—Mr. C. M. Dorman, the new President of the 
Northern Society of Electrical Engineers, took “ Radiation ” 
as the subject of his Presidential Address, which was delivered 
on the lith inst. Commencing with the most elementary 
and general considerations, Mr. Dorman, in the course of his 
address, reviewed in popular language the entire field of phe- 
nomena and theory of radiant energy, not excepting the tiny 
X-ray vibrating millions of millions a second.” Mr. Dorman 
did not cite his authority for this estimate of the nature of 
X-rays, nor for unqualifiedly placing them in the category of 
“ transverse ethereal vibrations.” In the early part of his 
address Mr. Dorman discussed the relations between mass, 
elasticity, and vibration ; and he defined elasticity as ‘‘the 
anxiety possessed by a body to preserve its original geometrical 
form when distorted," a definitice vhich excludes the elasticity 
of gases, and is therefore inappucable to sonorous radiation. 
Incidentally to some remarks on electrical phenomena, Mr. Dor- 
man stated that а dyne is practically equal to one-eighteenth 
of the weight of a postage stamp; but what particular phila- 
telic unit he referred to was not specified. This is a pity, since 
otherwise philately might possibly be elevated to a useful 
repository, from which on occasion the C.G.S. system might be 
“ recovered.” We were told that “no sane individual admits 
the possibility of action at a distance," a somewhat sweeping 
assertion. In the later portions of his address Mr. Dorman 
gave an account of the Maxwellian electromagnetic theory of 
light, and reviewed the work done by Hertz in experimental 
support of this theory. The further researches in electro- 
magnetic radiation, made by Prof. J. C. Bose, were also men- 
tioned ; and the interesting statement was made that if a red 
light wave were drawn an inch long, the shortest electric wave 
produced by Bose would be 220 yards long." In describing 
the researches of Dr. Oliver Lodge on radiation, Mr. Dorman 
stated that he invented “ а special form of microphone, for 
which he coined the terrible word ‘coherer '."' 

Electric Traction in Paris. The question of electric traction 
seems to pre-occupy the Parisians at the present moment to 


THE ELECTRICIAN, 


JANUARY 29, 1897. 483 


much the same extent as it troubles the mind of the average 
Londoner. At the lust meeting of the Société Internationale 
des Electriciens, on January 6th, much time was devoted to 
this subject. M. L. Krieger first introduced an old cab which 
he had transformed into an accumulator autocar. The fore- 
carriage had been replaced by one holding two motors, each of 
which turned one of the wheels through a single reduction gear 
with a ratio of 1:10. Cables connected the field magnets and 
armatures of these motors to a switch, which enabled the 
driver to short-circuit one of the motors when he wished 
to turn to the right or left. The field magnets of he 
two motors are normally in series, and the armaturestin 
parallel. The fore-carriage is turned through an angle 
equal to that turned through by the switch-handle. The 
carriage weighs 23cwt., including 5icwt. of accumulators, 
sufficient to propel it 184 miles. Another carriage designed to 
run 50 miles without being recharged weighs 36A4cwt. empty, 
‘and contains 16 Julien cells weighing 121cwt. and having a 
capacity of 450 ampere hours. Under normal conditions 30 
volts and 50 to 60 amperes are required. The average speed 
in Paris is from 6 to 71 miles an hour. M. Krieger says that 
he is at the present moment building a cab for two passengers, 
the complete cab weighing only 152cwt. and capable of travel- 
ling 78 miles with one charge. The discussion on M. Hillairet’s 
communication (a lengthy review of the existing electric trac- 
‘tion in Paris and its possible extension) which had been read 
at the last meeting, was then resumed. Several speakers 
spoke for and against the use of the trolley system for Paris 
without bringing forward any very new arguments. M. 
Veilleumier gave some interesting particulars of the working 
of the tramway with contacts on a level with the ground, 
which bas been erected in the Avenue de Ja République in 
Paris, A number of short-circuits have been caused by the 
attraction of various pieces of iron by the motors. The pièces 
d'accusation included hair-pins and hoop iron. 
The Sussmann Miner's Lamp.— At a recent meeting of the 
Institution of Mining and Metallurgy a Paper entitled Notes 
‘on Underground Lighting by Electricity“ was communicated 
by Mr. John Daw. The object of this communication was to 
give a brief description of the Sussmann portable electric lamp. 
During the last few years several attempts had, the author 
-said, been made to introduce portable electric lamps; but as 
"the generating element has generally been a fluid, causing 
damage to connections and short-circuiting, they had hitherto 
"failed to satisfy the conditions demanded for either a general 
or commercial success. The Sussmann lamp complete is about 


2410. square and Sin. high, its cubical capacity being about the 


‘same as an average safety colliery lamp. It is claimed that 
the designs are such as to utilise the whole of the available 
light to the best advantage. The lower portion contains the 
‘battery, and the upper the bulb and porcelain reflector, within 
-a protecting cylioder of strong glass, and held in place by four 
‘brass uprights. Underneath this cylinder is the switch. The 
outside dimensions of the thin iron case are 22in. by 22in. by 
5łin., within which is an ebonite case protected from the outer 
one by a buffer of corrugated paper. This inner case is divided 


into two compartments, each of which forms one two-volt cell. 


In each cell are placed three plates—two negative and one 
positive. Between these plates is interposed the dry electro- 
lyte, and the free space between the upper part of the plates 
and top of the cells is filled with a composition of pitch of high 
‘insulating qualities, into which two ebonite tubes are placed to 
permit of the escape of gas. The two lead terminals protruding 
from the insulating material form the positive and negative 
connections or terminals of the battery, to which the lamp is 
connected by means of metallic plugs interposed in the orifices 
of these terminals. The chief advantage claimed for this 
battery is the entire absence of any Free liquid or acid, and also 
that it is the only storage battery in existence which is prac- 
tically dry, and which contains nothing to spill or leak out. 
"The author states that he has tested these lamps in various 
positions with satisfactory results. The plates are made of a 
composition of plumbic oxide, pumice powder and solution of 
india-rubber, while the electrolyte is an adhesive cellulose, 
which, when prepared as in this lamp, gives an actual electric 
storage of seven ampere-hours. The light given by these lamps 


was stated to vary (without the reflectors) from one to three 
candles, as per photometric test; the weight is somewhat 
heavier than the ordinary colliery lamp. It varies from about 
llb. to 3ilb., according to the time the lamp is required to 
supply light. Е | 
Contemporary Electrical Science. No. 22 of the Physical 
Review is made highly interesting by two Papers made in Ger- 
many." The first is by E. F. NicHoLs on a new method of investi- 
gatiog the infra-red heat spectrum, in which the radiometer is 
substituted for the bolometer. The radiometer consista of two 
blackened mica vanes, suspended by a quartz fibre. One of 
them is exposed to the rays, and gives rise to a deflection. 
The rays are passed through fluorite prisms and ‘plates. The 
radiometer possesses the advantage of being uninfluenced by 
magnetic disturbances and air-currents, and being free from 
“drift.” On the other hand, it must be exhausted again every 
now and then, and is not very portable. The latter objection 
was overcome by fixing the telescope once for all, and moving 
the spectrum by meaus of the prism and a mirror firmly 
attached to it. The second Paper is that on * Heat Rays of 
Great Wave Length," by RuBENs and Nichols, and із a most 
fascinating one. Since the days of Hertz, the electrical waves 
experimented with have been shortened 100 times, until LEBEDEW 
could produce waves 6mm. long. Strenuous efforts have been 
made to arrive at this wavelength by way of the heat spectrum, 
and to join hands, like the Italian and French parties boring 
the Mont Cenistunnel. The furthest limit reached by Paschen 
in his measurements with fluorspar did not exceed O:0lmm. 
Langley is supposed to have observed waves as far as 0-015mm., 
but for waves of about that length fluorspar itself becomes 
opaque. The employment of ruled gratings being out of the 
question owing to the superposition of spectra, Rubens and 
Nichols hit upon the novel expedient of selective reflection 
in order to obtain the wave length required free from 
shorter waves. For this purpose they utilised the Helmholtz- 
| Ketteler dispersion formula, expressing the dependence of the 
refractive index upon the position of the absorption bands. 
Near these bands there is something akin to metallic reflection, 
even in such substances as quartz and fluorite. Powders of 
this substance, mounted on platinum foil, were used as sources 
of heat. 'The most successful experiments were those with 
fluorspar. The rays were reflected three times from plates of 
the substance, and retained only 0-001 of their initial energy. 
They were still, however, capable of affecting the bolometer, 
and their wave-length could be determined by a transmission 
grating made of wires 0°2mm. thick. It was found to be 
0:0244mm., or double tbe length of the longest heat-wave 
hitherto measured. These heat-rays show some remarkable 
properties. They are completely absorbed by a plate of fluorspar 
2mm. thick. Even rock salt 5mm. thick lets through only 3 per 
cent., and silvite 5 per cent. The most transparent substance 
is the vitreous chloride of silver, which transmits about 70 per 
cent. when half a millimetre thick, and seems, moreover, to 
become increasingly transparent as the wave-length increases. 
The rays are not absorbed by lampblack to a greater extent 
than 5 per cent, so that lampblack is not a black body 
for these rays. Unlike the shorter heat waves, they are not 
perceptibly absorbed by carbonic acid or water vapour. The 
authors hope to penetrate yet further in the same direction by 
using rock salt surfaces and the radiometer. The bridging of 
the gulf is now only a question of time.—-——There are some 
good minor contributions to the same number. Messrs. SHEL- 
DON and WATERMAN have studied the formation of lead sulphate 
in alternating-current electrolysis with lead electrodes, and its 
dependence upon current density, frequency and temperature. 
The rate of formation rises very rapidly as the frequency in- 
creases from one to ten alternations per second, and afterwards 
falls slowly.——Messrs. MooRE and CARPENTER investigate the 
causes and seat of the polarisation of the galvanic cell, using a 
Leclanché without depolariser as a type. They find that 
polarisation occurs at both electrodes, but is more marked at the 
carbon electrode. Recovery, on the other haud, takes place 
most rapidly at the zinc electrode. The Nuovo Cimento for 
November contains a polemical Paper by Prof. MALAdOLIT on 
the supposed displacement of phase caused by a voltameter in- 
serted in an alternate-current circuit. —[E. E. F.] 
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ELECTRIC LIGHTING IN BRITISH GUIANA. 


BY SAMUEL VYLE. 


Georgetown, British Guiana, has always been fairly up-to- 
date in taking advantage of new enterprises calculated to be 
of benefit to its inhabitants. Thus in 1870 the Gas Com- 
pany was established, and seven years later the Tramways 
ms with free addresses were 
reduced to sixpence long before the mother country was so 
benefited; and since 1890 a day and night telephone service 
has been provided for the low sum of 50s. a year. The 
town also enjoys а halfpenny letter rate within its municipal 
boundaries, a boon yet to be conferred on the cities and towns 


commenced running. Tel 


of England. 


As an evidence of the enterprise of the sugar planters of the 
Colony, it is a fact that a number of electric lighting plants 


had been imported and erected on sugar estates before any- 
thing practical was done in Georgetowm, ite capital. It is 
true, however, there had been much talk and considerable 
correspondence with English and American firms up to 1889; 
and the Town Council, when renewing the street lighting 
contract with the Gas Company, insisted upon inserting a 
clause reserving to itself the right to experiment with 50 
lamps if they so desired. Nothing, however, was done till 
April, 1890, when Mr. Jacob Conrad, a town councillor and 
merchant of standing, formed and registered ‘‘ The British 
Guiana Electric Lighting and Power Company, Limited.“ 
Being elected Chairman, he practically became its manager 
and financier, and as such he ordered from the Thomson- 
Houston Electric Company of the United States an experi- 


mental plant sufficient to illustrate both arc and incandescent | 


lighting, requesting that a competent electrical engineer be 
sent to erect and work the same. 

In the summer following, Mr. Wm. Rutherford, a young 
Scotchman, who had gone to America and been trained in the 
Thomson and Houston workshops, arrived in Demerara with 
the necessary plant, which comprised a McIntosh and Seymour 
fast-speed 20 н.р. steam engine with suitable boiler, a direct- 
current dynamo for nine 1,200 c.p. arc lamps, and an incan- 
descent machine for 100 16-c.p. lamps. 

Whilst a site for the station was being sought after, negotia- 
tions were opened with the Town Council, which resulted in 
&n agreement to light the area occupied by 50 gas lamps in 
& central part of the town. Having secured a suitable piece 
of land near the railway goods depot, building operations were 
commenced. The material used was wood upon brick founda- 
tions, and under the energetic supervision of Mr. Conrad, the 
work speedily progressed, until an imposing structure pro- 
claimed the future home of the electric light. The building 
was spacious enough to contain the experimental plant, with 
ample room for the early additions hoped for. The upper 
floor was devoted to stores of various kinds, and a couple of 
rooms furnished by the Company for the use of the electrical 
engineer. 

Concurrent with the laying down of the steam and elec- 
trical plant within the building, Mr. Rutherford also com- 
menced and carried on the outdoor work, permission having 
been obtained to erect poles and run overhead wires. 
latter were insulated in the usual way—more as a concession 
to public opinion than of great insulating value. The poles 
were of Colony wood, averaging 80ft. in height, but rising to 
856. where roads were crossed, and placed 40 yards apart. 
The cross arms were of large scantling, and instead of being 
bolted to the poles, as is the English rule, were secured by 
two large iron spikes. The insulators used, with the excep- 
tion of a few Bennett’s porcelain, were of green glass (screwed 
to wooden pins), the kind so largely used in America, 
and not to be compared for insulating properties to the 
white double shed porcelain, used on all the Government 
telegraph and telephone lines of the Colony. But being 
part of the equipment sent from America they were 
used, and not only so; but orders for them were repeated in 
all subsequent extensions, with the exception that trun took 
the place of wood for the pins, which, on account of the 
excessive heat and damp, soon rot. No attempt was made to 


The 


secure these insulator pins to the arm by nuts, and the wires 
were bound to the insulators by strips of the same material. 

The area selected for the trial was about half a mile along 
the High or main street, in front of the Law Courts and Town 
Hall; and it also embraced the block containing the residence 
of the Governor, and known as Government House." This 
section was ready for lighting by the end of the year, but had 
to wait for some fittings until January 17, 1891, when Lady 
Gormanston, wife of the then Governor, formally started the 
light amidst a brilliant company which had been invited 
to witness the ceremony. The streets were crowded by an 
expectant mass of people—mostly blacks and coolies. The arc 
lamps especially came in for attention, one old lady loudly 
demanding to know “ who struck de match which lit the 
lamp nearest to her. 

The experiment was considered so successful that the Town 
Council soon after entered into a contract with the Compan 
for lighting about one half of the streets of the town with 
electricity—partly arc and partly incandescent of 25 c.p, New 
machinery, wire, and appliances for so large an extension had 
to be ordered at once, and its erection made a busy time of it 
for the electrical engineer. 

In order to show the suitability of the new light for private 
houses, the Chairman of the Company had his own residence 
fitted up ; and when it was seen that the heaviest breeze could 
not blow out the incandescent lamp, its success was assured, as 
the cool galleries, or open verandahs of the houses, are the 
resort of all who desire comfort in a tropical climate. The 
long evenings induce much reading; and the luxurious way 
of doing this is to swing in your hammock with the electric 
light over your shoulder. 

At present fully one half of the residential part of the town 
enjoys the electric light, and the clubs and hotels (with special 
fittings for billiard tables), as well as the stores generally, 
have taken kindly to it. The Postmaster-General was the 
first official to instal it, and since then the Customs has adopted 
it for their large bonded warehouses. The “ Court of Policy," 
or local House of Parliament, has been so fitted, whilst the 
Alms House (the gentle term for English ** Workhouse ") 
and large police barracks are thus equipped. Nor does it stop 
there, for the new Anglican Cathedral has been fitted with. 
special arc and incandescent lamps, whilst that of the Roman 
Catholic persuasion is confined to using incandescent lamps of 
50, 75 and 100 c. p. Some of the smaller churches and schools. 
belonging to the Wesleyan denomination are so equipped, 
whilst more recently the present Governor (Sir W. A. L. 
Hemming, K.C.M.G.) has had his residence completely fitted 
up, where only two or three lights were before. It will thus. 
be seen that the electric light has come to stay, and the supply- 
ing of a single 16 c.p. light for one dollar per month —includ- 
ing renewals—is largely taken advantage of by those occupy- 
ing bachelor apartments and lodgings. 

The alternating current is at a voltage of over 1,000 at the 
station, but reduced to 52 volts at the transformer usually affixed . 
to the pole nearest the place to be supplied. 

At the station the whole of the wires are carried to an open 
framework and neatly attached for testing purposes, where all 
needful apparatus is ready to hand for that duty. The light- 
ning protector for both wires and dynamos is the Thomson- 
Houston special form. But lightning is not very dangerous 
in Georgetown, and only one transformer has been damaged. 

In 1894-5 the capital of the Company was increased from 
$50,000 to $250,000, when a large further extension of the 
Company's plant was made, to meet the growing demand for 
current. The work was ably carried out by Mr. Arthur Shaw, 
with the assistance of Mr. Ernest L. Simpson, the present 
engineer and manager, who succeeded him, and is at present 
in charge. 

Financially, the Company has had uphill work from the 
first, as the investing public did not so readily catch on, as 
to the more fascinating gold mining shares. Now, however, 
that it has, at its last meeting in July, declared a dividend of 
6 per cent. on its Ordinary shares, it may be looked upon as 
on the highway to success ; and economically worked, it should 
be so, seeing they are allowed by Ordinance (Colonial Act of 
Parliament) to charge 80c., or 1s. 3d. per unit for current, 
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though the price charged from the commencement has pm 
been 25c., or 1s. 0}d., which corresponds as nearly as can be to 
the price of gas, viz., 14s. 7d. per thousand. Coal costs from 
258. to 888. per ton. The present Chairman is the Hon. 
Arthur Weber, a member of the Court of Policy, and there 
are several other M. (C.) P.'s on the Directorate. 


ELECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES. —IV.* 


BY JOHN B. C. KERSHAW, F.I.C. 


ALUMINIUM. 1. 


The development of the aluminium manufacture by elec- 
‘trolytic methods has been even more rapid than that of pure 
copper. In 1885 the world's production was only 81 tons, and 
the greater portion of this was produced by the sodium reduc- 
tion process, 1. e., by a chemical method. In 1895 the plants 
producing aluminium were using 11,700 n.»., and had a capa- 
-city of 2,500 tons, and an actual production of about 1,150 tons 
per annum. Extensions of plant are at present being carried 
out, which will increase the capacity in 1898 to 7,000 tons 
per annum. In 1885 the price was 50s. per pound; to-day 
aluminium is selling for 1s. 5d. per pound. This enormous 
increase in production and fall in price are due to the introduc- 
tion of electrolytic processes of manufacture. No less than three 
separate undertakings have in the period 1885-1895 been com- 
menced the manufacture of aluminium or its alloys under 
whatseemed most favourable auspices in this country, and, after 
a brief career, have been compelled to cease operations. One of 
these, starting so recently as 1888, and, possessing one of the 
finest plants in Europe, had in its third year to confess that 
the selling price of aluminium was below its cost of pro- 
duction, and in 1891 the production of the metal by chemical 
methods ceased entirely. From 1890 to 1894 a small plant 
operating Hall's process, at Patricroft, near Manchester, 
produced 800lb. of aluminium daily, but this also succumbed 
to the fall in prices in 1894. 

The Cowles Works at Milton, Staffordshire, which between 
1888 and 1892 produced large quantities of ferro-aluminium, 
also ceased production about 1892, and has since then passed 
into the hands of the British Aluminium Company by pur- 
chase. In the years 1889-90 England, owing to the success of 
the Castner process at Oldbury, near Birmingham, produced 
more aluminium than any other country ; whilst in 1895, and 
during part of 1896, not a single pound of aluminium was pro- 
duced in our own country. This state of affairs will, however, 
not continue, since in July last the British Aluminium Com- 
pany commenced to manufacture the metal, at the much-dis- 


435 


cussed Falls of Foyers Works in Scotland. The following tables 
contain most of the available details relating to the production 
of aluminium in the period 1885-95, and a more tragic record 
of industrial change is not to be found in the annals of either 
the chemical or metallurgical industries. No figures calcu- 
lated from daily outputs are included, since the number of 
days worked by any plant in the course of any one year can 
never be approximately ascertained beforehand ; and since 
there is a natural infirmity of the human mind, which leads to 
expectation and realisation never being quite the same, and 
most usually to their being widely divergent. 

Table 1. shows diagrammatically that, in the period 
1885-96, 16 works have been started for the production of 
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Chart of Aluminum Production in the Саа се England, France 
and Switzerland in period 1885-1895. 


NoTE--The production figures for France in 1894-96 probably do not include the 
whole make of aluminium in that country. 


aluminium ; of these only six survive at the present date. 
There have been, doubtless, other instances in industrial 
history of & similar change of methods of manufacture; but 
none in which the dénouement has been so rapid or so 
striking. 


Table I. List of Aluminium Works and Details of Tiuns. 


Locality | Power. : , Period of Manufacture. 
; А ve y^ Process in 
( ountry. Name of ( ompany. ОЇ Use = = = s , R 
Works. Kind. Am'nt. * 1885 1886 1887 1888 1889 1890 1891 1892 1893 1894 10 95 1896 
Cowles Electric Smelting and 
Aluminium Company Lockport ...... W. 1,200 Cowles ... — — 
| Pittsburg Reduction Company Pittsburg S. 525 Hall — — 
United States N. Kensington 8. 1,500 | Hall ..... — 
Niagara ........ W. 1,600 Hall . > 
v. 8. Aluminium Metal Co... | Boonton .. ... 8. ? Hero ult 5 >>> 
er m Aluminium Company | Spray  ......... W. ! Wills >» —> 
| Cowles Syndicate Won 8. 675 бок — — 
| The Aluminium C ompany ... | Oldbury .. ... Chem ical. W ebster- >> — 
Great Britain. Castner 
| Patricroft 8. EL | Hall ...... — 
The British Aluminium C Foyers W. 2,100 Heroult . > 
| Société Electr: - Métallur; gique Froges ......... W. 800 | Heroult .. — — 
| Le Praz......... W. | 2,500 | Heroult .. — 
France Société In lus trie ‘lle d' Alumin' m St. Michel... W. { Minet >> > 
St. Michel...... W. 4.000 | Minet and — 
| Hall. 
Switzerland... 1 Aluminium Industrie Actien- | Neuhausen . W, 4,000 | Heroult .. dv 
gesellachaft  .................. 
f | Aluminium and Magnesium Hemelingen ... 8. Gratzel & — > 
Germany ....... \ | A Saarburger. 
* For previous articles see The Electrician, December 25, 1896, January 8, and January 15, 1897 
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Table II. Price of Aluminium, in shillings and decimals of a 
| Shilling per lb. 
1885 1896 1887 188801889 1890]1891 1892 893 1894 18951896 


United States — | — | — | — |104| — 27123 |22 |19 
l 
Europe 50,416 853,209 — |85 |21 |27 | — 21 118 |14 


Table III. Total Aluminium Production for all Countries, in 
long tons. 


Country. 
United States. 12 1.3 80| 84 210| 270| 68-0 118 m 320 379 


England L0 10 1011.5 34.5 700 525/41! ? | t | — 
renee oon 99 25 3˙5 4:5 147| 370| 350 40 137 137 100 
Switzerland oe po | | 40:5 168:0 286 437 600 650 
Germany......... — 100 100 15:0 15:0 | — — — — — — 


—— —— • —& 2ͥ— — À— D ——— 


715 1057ʃ1129 


Grand Total . 512148 225 [594 852 |174°6 594-5 486 


The annual totals for each country found in Table III., and 
the prices grouped in Table IL, are taken chiefly from The 
Mineral Industry," and from some of Dr. Richard's contribu- 
tions to current literature. Where two figures have been 
discovered for the production of the same year, the lower has 
generally been taken, as more likely to be correct. Table I. 
shows that the six works at present producing aluminium, are 
using either the Heroult or the Hall process. Whether the 
industrial disasters, and the litigation of the last 10 years in 
the aluminium world, is to find a fitting climax in a legal 
struggle between the two surviving processes, is a problem 
which may be left for the future to answer. Since these two 
processes are practically identical, an amalgamation would be 
а more reasonable solution of it. The cost of manufacture of 
aluminium by present methods is about 1s. 04d. per pound, but, 
it will be shown in the following article, there is a consider- 
able margin for reduction in the chief item of this cost; and 
aluminium may very possibly be sold for 8d. per pound in the 
future. New methods of manufacture are also attracting 
attention, and some of these may prove successful competitors 
of the present ones. . : | 

The aluminium industry has undergone such remarkable 
transformations in the last 10 years, that one is quite prepared 
to witness a similar revolution in the next decade. 


— — — — — 


ELECTRIFICATION OF AIR BY RONTGEN RAYS.; ч 


BY LORD KELVIN, DR. J. C. BEATTIE, AND DR. M. SMOLUCHOWSKI DE 
SMOLAN. 


To test whether or not the Röntgen rays have any electrifying 
effect on air, the following arrangement was made. 

A lead cylinder, 76cm. long, 23cm. diameter, was constructed ; 
and both ends were closed with ned cardboard, transparent 
to the Röntgen rays. Outside the end distant from the electro- 
meter (see diagram) a Röntgen lamp was placed.$ In the other end 
two holes were made, one in the middle, through which passed a 
glass tube (referred to below as suction pipe) of sufficient length to 
allow the end in the lead cylinder to be put into any desired place 
in the cylinder. By means of this, air was drawn through an 
electric filter|| by an air pump. The other hole, at a little distance 
from the centre, contained a second glass tube, by which air was 
drawn through india-rubber tubing from the open-air quadrangle 
outside the laboratory. 

In one series of experiments the end of the suction pipe was 
kept in the axialline of the lead cylinder at various points 10cm. 
apart, beginning with a point close to the end distant from the 
Rontgen lamp. 


* These prices were due to the litigation in the United States of America, 
between the Pittsburg and Cowles Companies, and were fixed by the Court 
trying the case. 

t Partial return. 

f Abstract of a Paper read before the Royal Society of Edinburgh, 
Monday, December 21, 1896. 

§ The Röntgen lamp was a vacuum vessel with an oblique platinum 
plate (Jackson pattern). 

|| Kelvin, Maclean, Galt, Proc. R. S., London, March 14, 1895. 


In every case the air drawn through the filter was found to be 
negatively electrified when no screen or an aluminium screen was 
interposed between the Róntgen lamp and the near end of the lead 
cylinder. The air was found not electrified at all, or very slightly 
negative, when a lead screen was interposed. 

When the Róntgen lamp was removed or stopped, and air was 
still pumped through the filter, no deflection was observed on the 
electrometer. This proved that the air of the quadrangle was not 
electrified sufficiently to show any deflection when thus tested by 
filter and electrometer. 

Similar results were obtained with the end of the suction pipe 
placed so as to touch the floor of the lead cylinder, or the roof, or 
the sides. Whether the air was pumped away from a place in the 
cylinder permeated, or from a place not permeated, by the Róntgen 
rays, it was in all cases found to be negatively electrified. 

We have also found a very decided electrification of air—some- 
times negative, sometimes positive—when the Róntgen rays are 
directed across a glass tube or an aluminium tube, through which 
AR was drawn from the quadrangle outside the laboratory, to the 

ter. 

A primary object of our experiments was to test whether air 
electrified positively or negatively lost its charge by the passage of 
Röntgen rays through it. We soon obtained an affirmative answer 
to this question, both for negative and positive electricity. We 
found that positively electrified air lost its positive electricity, and 
in some cases acquired negative electricity, under the influence of 
Réntgen rays ; and we were thus led to investigate the effect of 
Rontgen rays on air unelectrified to begin with. 


e 
Ў 


то Air Pump 
E E 
а 


ДД, 


For Ње sake of simplicity, the screening of the electrometer is 
not shown in the diagram. In ing out the above experiments. 
however, we have found it absolutely necessary not only to sur- 
round the electrometer with wire gauze in the usual manner ; but 
we have had also to place a sheet of lead below it, and to screen 
also the side next the Réntgen lamp by a lead screen. In some 
cases it was even necessary to cover up the whole with paper, to 
prevent the electrified air of the room from disturbing the in- 
strument. 


From Window 


SOME RECENT CONTRIBUTIONS TO X-RAY LORE. 


In the Philosophical Magazine for August last Prof. SILVANUS. 
THompson fills several pages with a description of Some Experi- 
ments with Röntgen's Rays." Prof. Thompson made many 
experiments to observe polarisation of X-rays, but found not 
a trace, not even in dichroic crystals. Experiments were made 
with different forms of bulb ‘‘ to determine the source of the X-rays 
and the form of tube most favourable to their production.” A form 
of tube which gave results superior to any Crookes tube then 
(February, 1896) in the market was evolved ; the cathode of this 
tube consisting of a number of iron wires spread out like the end of 
the core of a ‘‘ Hedgehog” transformer, the anticathode being a 
spade-shaped piece of iron or platinum. Experiments were also 
tried to determine the influence of the material of the anticathodic 
surface; and the result of these experiments was to show that 
“X-rays were most freely emitted when the conditions were such as 


to waste as little as possible of their energy in internal fluorescent 


effects.” Observing in some of his experiments that the metal 
spade used as auticathode became red-hot, a special tube was con- 
structed for Prof. Thompson to test the question whether the high 
temperature of the anticathode was or was not prejudicial to the 
emission of X-rays. This special tube had an anticathode of 
platinum-foil, arranged so thatit could be heated by an electric cur- 
rent. It was found that the heating of the anticathode ‘‘ decidedly 
promoted the emission of X-rays." The most effective result was 
obtained by a current which heated the platinum-foil to visible red- 
ness. Observations were also made with regard to the best state of 
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exhaustion. Particulars are given as to the method to be 
adopted in obtaining electric dust figures by means of X-rays. 
Prof. Thompson also made observations upon the reflection of 
X-rays; his conclusion is that ‘‘it seems extremely doubtful 
whether true specular reflection has been observed in any case." 

In the American Jowrnal of Science for September last there 
is a lengthy Paper by Prof. O. N. Roop, of Columbia 
University, ‘‘On the Regular or Specular Reflection of the 
Róntgen Rays from Polished Metallic Surfaces.” The tube 
employed in the earlier experiments of Prof. Rood ‘‘contained a 
small calcined shell, which, when acted on by the cathode rays, 
furnished X-rays quite abundantly from an area about 4mm. 
square.” A sheet of platinum foil was employed as the reflecting 
surface. The sensitive plate was shielded from light and electric 
influence in the usual way. A netting of iron wire was interposed 
between the plate and the reflector. The distance of the wires 
apart was 3'1mm., and their thickness 054mm. This netting was 
destined to furnish the image, or shadow picture. The total 
distance from the walls of the discharge tube to the sensitive plate 
was 165mm. The conclusion reached by Prof. Rood was that a 
surface of platinum foil reflected the X-rays in the same general 
manner in which it reflected ordinary light, but that the percentage 
of the scattered X-rays was considerably larger than in the case of 
ordinary light ; or, in other words, that the platinum surface acted 
in connection with the X-rays as though it were imperfectly 
polished. . . .” Prof. Rood further determined that platinum 
foil, at an angle of 45degs. reflects ;44th part of the incident X-ray. 
Next a mirror of speculum metal (64mm. by 120mm.) was tried, the 
mirror being flat and not particularly well polished. Then a cylin- 
drical mirror, made of lead foil, faced with & thin coating of tin and 
brilliantly polished, was used. Results tending to prove the exis- 
tence of regular as well as irregular reflection were again obtained. 

It now remained to attempt to make an estimate of the relative 
amounts of regularly and irregularly reflected X-rays. This Prof. 
Rood undertook to accomplish by mixing together ordinary diffused 
with ordinary specularly reflected light till the mixture furnished a 
negative corresponding in appearance with that obtained with the 
X-rays. It was first ascertained by an ordinary photometric deter- 
mination that the cylindrical mirror sent to the plate-holder a 
certain amount of light, and that when this mirror was covered up 
by unglazed white paper the plate holder received only one-quarter 
of this amount, the original source in both cases being the end of 
the Crookes tube. A negative taken with the mirror, half covered 
(chessboard square fashion) with paper, i.e., with the sensitive 
plate reciving 80 per cent., regularly reflected, and 20 per cent. 
diffused light, was, when compared with a negative which had been ex- 

ed to 
y diffused light. Finally, it was concluded that the X-ray negative 
had been acted upon by approximately equal parts of regularly 
reflected and diffused X-rays. 

In the Comptes Rendus for November 25th, M. HENRI BECQUEREL 
had a communication On the Various Properties of Uranic Rays.” 
M. Becquerel finds that the various salts of uranium after a six to 
eight months' enclosure in a radiation-tight air-tight box continue 
without appreciable loss of power to emit rays capable of penetrat- 
ing glass and black paper. These ‘‘uranic” rays also possess the 
faculty of endowing gases exposed to them with the power of dis- 
charging electrified bodies, and, as state in & previous communica- 
tion, they are reflected aud refracted. 


In the Philosophical Magazine for November there was an admir- 
able contribution, ‘‘On the Passage of Electricity through Gases 
Exposed to Röntgen Rays," by Prof. J. J. THOMSON and Mr. E. 
RUTHERFORD. One cannot but admire the persistency with which 
the Cavendish Professor of Experimental Physics endeavours to 
hunt down by means of quantitative determinations and mathe- 
matical analysis the rationale of X-ray phenomena. Prof. Thomson 
and Mr. Rutherford find that a gas retains its conducting property 
for a short time (about half second) after exposure to X-rays. They 
further tried whether the conductivity of the gas would be destroyed 
by heating the gas during its passage from the place where it was 
exposed to the rays to the place where its conductivity was tested. 
To do this a piece of porcelain tubing which was raised to a white 
heat was inserted in the path of the gas, which after coming through 
this tube was so hot that it could hardly be borne by the hand. 
The conductivity did not seem at all impaired. If, however, the 
gas is made to bubble through water, or if it be forced through a 
plug of glass wool, its conductivity is destroyed. This experiment 
** seems to show that the structure in virtue of which the gas con- 
ducts is of such a coarse character that it is not able to survive the 
passage through fine pores in a plug of glass wool." A diaphragm 
of fine wire gauze or muslin does not seem to affect the conductivity. 
A very suggestive result is the effect of ing a current of electri- 
city through the gas on its way from the aluminium vessel where it is 
exposed to the Röntgen rays to the place where its conductivity is 
examined. A metal tube was inserted in the circuit of the gas,and 
along its axis an insulated wire was fixed, one terminal conn 
with & storage battery, the other terminal of the battery being 


-ray reflection, found to have received too small an amount. 


connected with the tube. Thus, as the gas passed through the: 
tube a current of electricity was sent through it. The e of 

a current from a few cells was sufficient to greatly diminish the 
conductivity of the gas passing through the tube, and by increasing 

the number of cells the conductivity of the gas could be entirely 
destroyed. It is the current which destroys this state, 

not the electric field ; for if the central wire is enclosed in a glass 

tube so as to stop the current but maintain the electric field, the 

gas passes through with its conductivity unimpaired. The current 

produces the same effect on the gas as it would produce on a very weak 

solution of an electrolyte.” [The italics are ours.] The analogy 

between a dilute solution of an electrolyte and a gas exposed to 

X-rays is found to hold good through a wide range of phenomena. 

The fact that the passage of a current through a gas destroys its 

conductivity explains a very characteristic property of the leakage 

of electricity through gases exposed to Róntgen rays ; that is, for a 

given intensity of radiation, the current through the gas does not 

exceed a certain maximum value, whatever the E.M.F. may be, 

the current gets, as it were, saturated. It is evident that this 
* saturation " must occur if the current destroys the conducting 

power of the gas; obviously, the maximum current will be the 

current which destroys the conductivity at the same rate as this 

property is produced by the Rontgen rays. 

The authors then investigated this question mathematically, and 
arrived at the result, which was borne out by experiment, that the 
limiting current is proportional to the distance between the 
electrodes; so that saturation point is raised as the length of 
thelayer of air between the electrodes is increased. They then 
point out that the measurement of the rate of leak when the current 
is saturated enables investigators to form an estimate ofthe 
number of conducting particles present in the gas. Then comes a 
long list of results giving the leakage current observed in different 
gases with various E.M.F.’s, and the corresponding calculated 
current derived from the equation | 


nt 
I-i- Ca 
where E is the difference of potential, i the current through unit 
area of gas, I the value of i when E is infinite, and C (al / (U), 


e being the charge carried by one particle, | the distance between: 
the electrodes, U the sum of the velocities of the positively and 
negatively electrified particles when the potential gradient is unity. 
'The agreement between theory and experiment is good. 

. The authors then point out that it is possible to get from the 
curves representing the relation between current and eleotromotive 
force, an estimate of the velocity with which the conducting par- 
ticles move.  Investigating this question mathematically they 
make the velocity of the charged particles in the air about 
330m. /sec. for a gradient of one volt per centimetre. This, the 
point out, is very large compared with the velocity of ions throug 
an electrolyte ; though it is small compared with the velocity with 
which an atom awe an atomic charge would move in a gas at 
atmospheric pressure (for air at atmospheric pressure this is of the 
order of 50cm. /sec.) This result seems to imply that the charged 
particles in the gas exposed to the Réntgen ер. are the centres of 
an aggregation of a considerable number of molecules. 

· The relation between current and E. M. F. given by the equation 
quoted corresponds to that obtained by experiment ; but it does 
not, the authors point out, exhibit a peculiarity observed, more 
especially when the radiation is strong; t.e., the existence of a part 
of the curve when the current increases faster than would be the 
case if Ohm's law were true. When the intensity of the rays is 
altered, the alteration in the current is not the same at different 
points of the curve. However, whatever may be the magnitude of 
the E.M.F., a diminution in the intensity of the rays is accom- 
panied by a diminution of the current, so that the I and E curves 
of two intensities of radiation would not intersect if both were 
drawn to the same scale. If, however, instead of keeping the gas 
the same, and altering the intensity of the radiation, we alter the gas 
and keep the intensity of the rays constant, then the I and E curves 


‘of two gases may intersect, as shown in the accompanying di 


m. 
From this diagram it will be seen that, for small E.M.F.'s, the 
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-ourrent is greater in hydrogen than in air, whilst the saturation 
current is much greater in air than in hydrogen. Now, as the 
authors point out, the ‘saturation’ current merely depends on 
the number of conducting particles produced by the rays, while the 
current in the earlier part of the curve depends on the space 
described by the conducting particles in the time T, and we infer 
that more conducting particles are produced by the rays in air 
than in hydrogen ; but that the product of U, the velocity of the 
particles, and T, a time which is proportional to the time these 
particles linger after the rays are cut off, is greater for hydrogen 
than it is for air." : 

The value of the ** saturation " current varies widely in different 
gases. Of the gases tried hydrogen gave the lowest, mercury 
vapour the highest, i. e., 20 times that for air. The value does not 
seem to depend on the density of the gas, since in H,S the value ів 
three or four times that for air, although the densities are nearly 
equal. The gases which have large ‘saturation’ currents are 
those which contain the elements which have an abnormally large 
specific inductive capacity in comparison with their valency.” 

The authors, basing their opinion of course on experiments, are in- 
clined to think that when X-rays are incident on a metallic surface, 
the diffusely reflected rays are not of the same character as the in- 
cident ones, and have not nearly the same power of rendering a gas 
through which they pass a conductor. They have been unable to 
detect.any effect produced by a magnetic field on the rate of leak ; 
they tried with the lines of force parallel and at right angles to the 
current, and with both small and ‘‘ saturated currents. 

We will conclude our summary of recent contributions to X-ray 
lore with an abstract of a communication on ‘‘ The Action of X-rays 
on Gaseous Dielectrics,” made last month by M. L. Benoist to 
the Académie des Sciences (see Comptes Rendus. Vol. CXXIII., 
No. 26). M. Benoist recalls the fact that he and M. Hurmezescu 
enunciated in April last the following law :— Te rate of dissipation 
of electricity by X-rays for a given electrified body under given con- 
ditions is proportional to the square root of the density of the gas in 
which it 1s immersed, whether it be a question of the same gas at 
different prexsures or different gases at the same pressure. This law, 
he states, has been verified for air hydrogen, carbonic acid, &., 
to within 1/151. In the Comptes Rendus for November 23, 
1896, M. Jean Perrin enunciated a law relating to the action of 
X-rays on the same gas at different pressures, the rays not encounter- 
ing an electrified body. The Perrin law ran as follows :—At con- 
stant temperature and for the same gas the quantity of electricity 
dissociated per unit of mass is independent of the pressure. M. Benoist 
points out that the Perrin law is only a particular case of his own 
more general one. M. Benoist holds that the phenomenon of the 
discharge of electrified bodies by X-rays is better explained upon 
the hypothesis of purely physical molecular convection, than upon 
the dissociation hypothesis. 


2 ——— 


ОМ THE ZIGZAG FORM OF LONG SPARKS AND OF 
LIGHTNING FLASHES.* 


BY J. MONCKMAN, D. Sc. 


When an electric spark is taken from a highly charged conductor 
its character varies with the distance that it passes thruugh the air, 
and with the size and shape of the conductor. When the distance 
is small, there is a straight sharp flash ; but as it increases, the spark 
begins to bend, and finally forms the well-known zigzag with 
ramifications at the angles. It is usually stated that the spark 
finds this path easier owing to the presence of irregularly distributed 
ms of dust, which act as stepping stones, affording a path of 

ess resistance, although longer.” I was led to doubt this explanation 
during the performance of some experiments on the discharge of 
electric sparks through some particular forms of vacuum tubes. 
In these experiments I used a tube which branched into two ata 
short distance from the electrode, again uniting into one tube 
before геше the other electrode. These two branches were of 
exactly equal length. When the pressure of the gas in the tube 
was reduced toa certain point, the spark, after passing down one 
side, changed the side when the direction of the current was altered. 
By placing pieces of lead upon the tube. the spark could be made 
to páss down the same side only, or could be made to take either 
one first, and then the other on reversal of the current. This 
action of the lead strips caused me to think that the irregular form 
of the path was due to particles, not neoessarily irregularly 
distributed, but charged by induction or by convection, attracting the 
spark away from the straight line. "The action of particles charged 
by convection was well shown by taking sparks from a Wimshurst 
machine. The one used had six parallel plates, and gave a particularly 
good discharge ; the room being perfectly dark, the changes that 
took place could be easily seen. At first there was a straight 
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үа from knob to knob, but as the distance became greater, the 
glow commenced on the negative, and a much fainter spark than 
that given when there was no glow started from the positive. 
This always started from the same place, but after a short distance 
began to zigzag through the somewhat globular space illuminated 
by the negative glow. The next spark passed, in the first part of 
its course, along the same path ; but when it got to the glow space, 
it found path number one clear of electrified particles, and at once 
took a second course, and so on, going through a kind of cycle 
before returning to the first path. The positive spark never went 
outside the negative glow. 

To show the action of inductively charged bodies a number of 
small pieces of tinfoil were cemented, by shellac varnish, upon & 
sheet of mica, and this again fixed upon an ebonite rod. When the 
stream of electricity was passing between the knobs of the Wims- 
hurst machine, the mica disc was placed near and a little on one 
side of it. The sparks were immediately drawn aside, forming an 
angle toward the disc. In order to obtain the discharge from the 
angles, the apparatus was modified somewhat. A large number of 
small brass beads were fixed upon silk threads, at a distance apart 
of about one millimetre. These threads were then fastened to an 
ebonite stand, in parallel lines, about a millimetre from each other. 
When this was placed on one side of the course of the sparks, they 
were drawn out into an angle as before, and at the same time the 
ramifications or flashes from the corners were well produced. It 
appears therefore clear, that in the case of short sparks such as are 
got between the knobs of a machine, the irregular course is 
probably produced by charged particles ; but with the longer flashes 
in fork lightning, the latter experiment indicates the cause. The 
brass beads insulated on silk, represent raindrops or other bodies 
so separated that they do not form a conducting path, but yet 
being charged by induction attract the current, and from it a 
small portion is thrown off to these bodies, forming the ramifications 
shown in photographs of lightning. The spark is then at liberty 
to return to its original path, until it is again drawn aside by other 
groups of particles. . 

This peculiar action is of greater importance than would at first 
sight appear, as it is evident that every side flash or angular brash 
decreases the quantity of the flash ; so that in the case of lightning, 
with many angles, and abundant ramifications at these angles, only 
a small portion of the electricity will arrive at the end of the course. 
Many flashes of lightning are thus reduced before reaching the 
earth, and the amount of damage done, even during the most 
violent storms, is much less than it would otherwise be. During а 
severe storm which visited Cambridge some time ago, and continued 
from two te three hours, I counted during certain parts of it 30 
flashes per minute, they even rose as high us 60; yet only 15 cases 
of injury by the lightning were recorded ; probably not one flash 
in two hundred doing any damage at all, and even this one so 
modified by the influences described, that a mere fraction of the 
harm was done which would have been caused by such a severe 
storm had no means been in action to reduce the quantity of 
electricity that reached the earth. 


—  —À— 


THE LUGANO THREE-PHASE ELECTRIC TRAMWAY. 


In our issue of February 28, 1896, we gave some particulars of 
the Lugano Tramway, which was then in process of construction. 
This small Swiss tramway line is chiefly of interest by reason of the 
use of three-phase currents, which are used not only as on the Dublin- 
Dalkey line for transmission from the power house to the trans- 
former at the centre of the line, but als» to actuate the motors on 
the cars. The following further particulars about the line, which 
is now completed, are given in the Elektrotechnischer Anzeiger for 
January 3, 1897. The line is divided into three portions connect- 
ing the suburbs Paradiso, Molino Nuovo and Cassarate with the 
town of Lugano. The routes are shown on the accompanying map. 
The power house is at Maroggia, a distance of about 74 miles from 
Lugano. The power is derived from a horizontal shaft 300 н.р, 
turbine, working with 750ft. head. This is directly coupled to two 
150 н.р. Brown three-phase generators. The speed is 600 revolu- 
tions per minute, and current is generated at a pressure of 5,500 
volts, and a periodicity of 40 ~. The generators are of the inductor 
буре, with cross-shaped revolving laminated keepers, one on each 
side of the armature and field coils, so placed that each of the four 
arms of the one faces a в between the arms of the other. The 
exciters are small two-pole ironclad machines on the same shaft. 

The high-presure transmission line follows a difficult and exposed 
route. Immediately on leaving the power house it rises steeply 
some 800ft., and descends 1,000ft. to the Lake of Lugano at the 
other side of the mountain ridge. The line traverses the lake near 
Melide on the bridge, and crosses under the Gothard Railway. It 
then winds round the foot of the Salvatore towards Paradiso as 
shown in the map, to the transformer station, and thence to a 
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chocolate’ factory. in Lugano, in. which latter. place a: 23 H. P. 
motor is in use. There are several other motors connected. to the, 
mains along the line, the largest, with an output of 45 H. P., being 
used for the Salvatore Railway. "E | or 

At the transformer station the pressure is reduced to 400 volts, . 
and the secondary mains are connected to the trolley wires at this 
point only. The connection of the third wire to the rails is also 
made here ; but in addition there is a bare feeder of 7mm. diameter 
laid in the earth to the junction point at Lugano, which is about a 
quarter of a mile distant. There are no other feeders ; but should 
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miles. A one-metre gauge is used; the shortest.curve has a radius 


of 50ft., and the steepest gradient. is 6 per cent. Girder rails, 
weighing 70lb. per yard, and bonded with copper.straps, are used. 
The trolley wires are each. 6mm. diameter. ‘They are 10in. apart, 
each in. from the centre line of the car, and 18ft. above the top of. 
the rails. No difficulty has been experienced with the double. 
trolley system. bt i E | 
. At present there are only three cars running, and one other is held 
in reserve. Each car seats 24 passengers, and is provided with one 
three-phase 12-ро1е motor, connected through single reduction gear 
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Map of the Lugano Electric Tramway: Tramway Lines 


the fall of potential on the line exceed a fixed limit of 8 per cent 
when more cars are running, the high-tension feeder will be 
extended to Molino Nuovo, and another transformer station will be 
erected there. The aggregate length of the three tramlines, inclu- 
ding à short branch to the Salvatore railway, is only just over three 


AUXILIARY TELEGRAPHY.* 


- Telegraphy in the last score of years has made such rapid progress 
that it is hardly possible to increase the capacity of a line wire, or 
to facilitate the ease with, which messages are transmitted or 
received. We have quadruplex and multiplex systems. We can 
send a number of messages in opposite directions; but we cannot, 
if the terminals of a line are used for transmitting or receiving one 
kind of messages, transmit messages from and to intervening 
stations of such line without interfering with the telegraphic com- 
munications of the terminal ‘offices. And the lack of a system 
permitting communication between intervening stations, at one 
and the same time, when the line is being used by the terminal 
offices, is generally a great source of inconvenience, but specially 
80 on such lines running along railways, where the general business 
of the telegraph company must give preference to the business of 
the railway company. On such lines it very often happens that 
the main offices have to suspend business altogether for a consider- 
able length of time in the midst of the busiest part of the day, 
use the intervening railway stations have to exchange messages 
about some more or less important point pertaining to the railroad 
service ; and the device presented is designed to overcome this 
diffioulty. | | 
* Paper read by Dr. I. Kitsee before the Electrical Section of thé 
Franklin Institute on Noveinber 25, 1896. | 
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High-Pressure Feeder from Power House ..... T 


to the axle. The maximum speed of the motor is 400 revolutions 
per minute (corresponding to а car speed of 94 miles an hour), this 
being the speed of synchronism. The speed is reduced by inserting 
resistance in the circuit of the motor. There are no lightning 
protectors except at the power house. 


i 


Two telegraphic stations are represented, equipped with the 
i also with the Auxiliary 
system, both stations joined together through wire- resistance of 
2,500 ohms, equal to about the resistance of the ocean cable. The 
diagram will illustrate the instruments used, as well as the elec- 
trical connections of same. pe тз е 
The first requisite of such device ta be worked from intervening 
stations at one and the same time, When the line is used by ter- 
minal stations, is that there shal] not be inserted in the line large 
resistance or batteries, or other generators of electricity which may 
come in conflict with the batteries of the terminal stations. The 
second requisite is that the current transmitted from the main 
stations shall not actuate the receiving or sending instrument of 
intervening stations, and vice versd. The third requisite is that 
the current used from intervening stations shall not be of too high 
a potential, so as not to injure the insulation with which common 
lines are provided. It must'also be understood that no additional 
connections shall be introduced ‘between linè and: ground. It is 
believed that the Auxiliary Telegraph System about' to be 
described answers all of these requirements. - Also, it has the great 
advantage that it is in itself a duplex, allowing the sending’ of 
messages in opposite directions simultaneously. ` ' A 
— Generally considered, the equipment of the.“ Auxiliary system 
consists of :—(1) A sending device consisting of a small alternating 
dynamo, or, if such be not at hand, of a mechanical alternator, in 
connection with some batteries in the circuit, in which is placed a 
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sending key and the primary of a converter. The secondary of 
this converter is connected in series with the line, and the tertiary 
of this converter is locally connected with the vacuum globe, 
which acts as a receiver. The primary, as well as the secondary of 
the converter should be a low-resistance one. The tertiary coil 
should be wound in such manner as to increase the E. M. F. to an 
extent necessary for producing the glow in a vacuum globe. Each 
of the stations, the sending as well as the receiving station, is also 
provided with a second primary, connected in series with the first 
primary. This second primary is placed into a coil equal in ita 
inducing capacity to the tertiary first spoken of. The terminals of 
this coil, which I call the „о or opposing tertiary, are connected 
in opposition to the first coil with the receiving vacuum. globe. 
This second series of coils is necessary for the duplexing of the 
system. 

Following is a short description of the mode of sending messages 
according to this system : At the sending station, the operator con- 
nects his first primary coil through his sending key with the source 
of electricity. With the aid of this key he sends through his 
primary coil currents of electricity. These impulses, which are 
alternating, induce impulses in the secondary, corresponding in 
time to the time of the flow of impulses in the primary. It will be 
understood that the operator, in opening and closing the key once, 
does not send a single impulse only through the primary, but a 
series of impulses, the flow time of which corresponds with the 
closing time cf the key, a dot with its short closing time sending 
impulses through the primary for a shorter period than a dash with 
its longer closing time. As far, therefore, as the operator is con- 
cerned, he has to manipulate the key as if the current-flow were a 
constant and not an alternating one. These alternating impulses 
in the primary induce alternating impulses in the secondary. 
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Opposing Primary 
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These impulses travel over the line, wire or cable, and through the 
secondary inserted in the line at the receiving station. We there- 
fore have, as a result of the sending of a message travelling over 
the line, rapidly alternating impulses of such short duration that 
the other, i. e., Morse or similar sending for receiving instruments, 
depending, as they do, on the movement of the armature of an 
electromagnetic device, cannot respond and remain practically 
unaffected by the flow of these impulses. As around each of 
the secondary coils, sending as well as receiving station, the 
tertiary coil is wound, it follows that the alternating impulses, 
travelling through the secondaries, will induce alternating im- 


pulses in the tertiaries, and as the coils are wound to the 


necessary high potential, the generated tertiary impulses will, 
if the terminals of the coils are connected to a vacuum tube or 
device similar in its action, produce in said tube or similar device a 
glow, corresponding in time to the time of the electric impulses 
generated through induction—shorter glow-time for dot and longer 
glow-time for dash. 

The office and function of the second primary coil has, so far, 
not been taken into consideration, and if this system is used only 
as a simplex one, then the addition of this coil is not necessary; but, 
as set forth above, the object is to con-triplex or duplex the 
auxiliary of telegraphy, and the prime conditions to be fulfilled 
in practicaliy carrying out of the method of simultaneous transmis- 
sion in opposite directions are : (1) That the receiving instrument 
at the home station shall remain entirely unaffected by the move- 
ments of the transmitting key at that station, while at the same 
time it shall remain free to respond to the currents transmitted bythe 
key at the distant station. (2) If this induced system shall be used in 
conjunction with the usual receiving and sending instruments, which 
are liable to be opened just at the time of transmission with induced 
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currents, that the same currents shall always be provided with an 
uninterrupted passage to the ground, at the home station as well as 
at the distant station. . 

To fulfil the first condition is the office and function of the 
second primary coil. This coil is so wound or connected to the 
source of current that the alternating impulses flowing through it 
are capable of inducing in the second tertiary coil impulses of 
opposite direction from the impulses induced through the action of 
the secondary coil in the first tertiary. The necessary adjustment 
of the inducing influence of one coil on opposing ooil: can be 
accomplished. | 

The proviso of an uninterrupted passage for the induced current 
is fulfilled by shunting the key and instrument of the Morse, or 
similar devices, through a condenser. 

In conclusion, it can be said that the tests of the chief electrician 
of one of our foremost telephone companies have established the 
fact that the leakage and induction from a line traversed by the 
currents of the auxiliary are not greater than the leakage and 
induction from a wire traversed by a telephonic current, and that, 
therefore, the application of this system to existing submarine 
cables is believed to be a practical one. 

[Nore.—During and after the reading of the Paper, Mr. W. B. 
Eldridge operated the system by sending and receiving messages on 
both the Morse and Auxiliary at опе and the same time over a 
single line-wire.— Ep. Journ. Franklin Inst.] 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, on January 22, 
Prof. Ayrton, Vice-President, in the chair, 
Mr. CRorr gave an 
Exhibition of some Simple Apparatus. 


The exhibition included an ingenious form of clip to fit on an 
upright retort stand ; a nicol used for projecting the rings and 
brushes in crystals with which it is sufficient to use the ordinary 
condenser of the lantern, the source of light having been moved 
further away from the lens than is usual; some photographs 
showing caustics, conical refraction and diffraction, a stand for 
magnets, &c., when demonstrating the attraction and repulsion of 

les ; a stand for the suspension of objects for experiments on 

i prn ; a holder for X- ray tubes, consisting of a spiral of 
wire fitting round the exhaustion tube of the bulb; an X-ray 

hotograph taken by means of à Wimshurst machine ; a model of 
ichelson's interference experiment; an arrangement to show 
subjective colours, in which a double lantern is arranged to give 
two partly overlapping discs; a sheet of green glass is placed before 
one lantern and the light of the other decreased till the illumina- 
tion of the two discs is the same, the overlap then appears white, 


‚ while the remainder of the uncoloured disc appears red. 


Prof. SILVANUS THOMPSON said he was surprised that “ patent 
plate was sufficiently good for Michelson’s experiment. Had the author 


tried illuminating the discs, in his subjective effect experiment for a very 
short interval, so that the eye should not have time to wander from one 


disc to the other ? 

Mr. GRIFFITH said that if you looked through a tube at one disc at a 
time only, one appeared n and the other white. 

The CHAIRMAN said the point seemed to be: Could you fatigue the 
eye simultaneously, or must it be successive ? 

Prof. SILVANUS THOMPSON said two common lin. microscope objec- 
tives were very suitable for projecting riugs and brushes. 


Mr. E. C. Baty read a Paper on the 
„Passage of Electricity through Gases.” 


In this Paper, which is of a purely controversial nature, the 
author brings forward, as arguments that electrical conduction in 
gases is not of an electrolytic nature, the following :—(1) That the 
sign of the charge on the supposed gaseous ion is variable. (2) 
The initial resistance of а gas. (3) The invalidity of Ohm's law. 
(4) The permanence of the supposed gaseous electrolyte. (5) That 
every mixture of gases must equally be an electrolyte. (6) That 
the potential gradient in a vacuum-tube when the current is passing 
has been shown to be very uneven. It is very steep in the cathode 
glow, and is by no means a regular decline between the electrodes. 


Prof. ARMSTRONG said it was difficult to know from what point of 
view the author had treated the question. The first part of the Paper 
consisted almost entirely of a criticism of Prof. J. J. Thomson’s theory and 
experiments. Prof. Thomson, however, is not the only observer who has 
dealt with this subject. The author's arguments seemed vitiated by the 
fact that he has looked upon the subject from one very narrow staudpoint 
only, viz., the ionic hypothesis; and Lord Kelvin, for instance, does not 
believe in the truth of the ionic hypothesis, even in the case of liquids. 
Prof. Thomson has shown that the phenomena depend on the dryness of 
the gas, so that the conduction cannot depend on the gaseous molecule 
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alone. In the case of conduction induced by a neighbouring discharge, 
this might be due to the expulsion of condensed vapour from the walls of 
the vessel. It would appear that in the dry state gases are not electrolytes. 

Mr. ENRIGHT said he thought it was not correct to say no work was 
done in electrolysis. —— 

Prof. SILVANUS THOMPSON said that the pursuit of the analogy 
between the conductivity in gases and liquids was apt to lead one too far. 
Thus, if you compare the conduction in a mixture of Н and Cl with elec- 
trolysis, your analogy will be a false one unless you import into the term 
electrolysis the idea of chemical separation as taking place in the solution. 
If a current separated a mixture of powdered zinc and sulphur it could not 
be called a case of electrolyeis. 

Prof. ARMSTRONG said an experiment of Prof. Dewar's was very in- 
structive. He had shown that if you cool the surface of a Crookes tube 
the discharge stops. It was quite inconceivable that at these low pressures 
the gas became liquified, so that this experiment seemed to show that con- 
ductivity depends on the presence of a vaporous electrolyte. 

Mr. ENRIGHT asked if Prof. Armstrong knew how the presence of an 
e;ectrolyte assisted conduction. 

In a communication Prof. J. J. THoMsoN said that in the decomposition 
of steam by a spark, the fact that in the tube as a whole the amount of 
steam decomposed is greater than the amount of gases liberated ina volta- 
meter in series, was no objection to the conductivity being electrolytic. The 
only condition imposed by the laws of electrolysis was that the excess of H 
or O at one terminal, and.of O or H at the other, should correspond to the 
amount of electricity passing through the tube. "Thus suppose in a water 
voltameter a number of metal partitions are fixed so that the current has 
to pass across these plates. Then at each plate H will be given off on one 
side and O on the other, and by making the partitions sufficiently numerous, 
the total quantity of gases given off for the passage of a given cur- 
rent may be made as large as we please. 
partitions would not be affected at all by these. In the experiments 
made by Mr. Rutherford and himself (Prof. Thomson) they did not observe 
any polarisation when the conductivity was produced by Röntgen rays. 
With reference to Mr. Baly's objections to the electrolytic theory: (1) 
There is no reason to think that under conditions other than in solution 
the atom of hydrogen may not have a negative charge. (2) The electro- 
lytic theory leads ux to expect that it would require a finite electromotive 
force to send a discharge through a gas. Before such a discharge can take 
place the molecules must be split up, and this requires an electric field of 
finite strength. (3) In the case of a gas the electric field has to ionise the 
molecules, so that an iucrease in the strength of the field will not only 
(as in the case of a liquid electrolyte) increase the speed of the ions, 
but it will also increase their number, and thus the current will in- 
crease faster than the electromotive force. (4) The ion once used can 
again combine ; and since the ionisation is done by the electric field, 
it can be again split up and used again. If, however, the ionisation has 
been done by external sources, as, for example, by Röntgen rays, then 
we find that the conductivity decreases as the current passes. (5) There 
seems to be no reason on the electrolytic theory why in a mixture of HCl 
and Cl some of the current should not go through the chlorine. (6) A 
variable: potential gradient would be produced if the ions moved with 
different velocities. Mr. Baly's process in the positive column appears to 
be the same as on the electrolytic theory minus the atomic charges. 


In a communication Prof. SCHUSTER said: Mr. Baly criticises what he 
calls the electrolytic theory ; but directa his arguments ayainst a form of 
the theory, which is, as far as the writer knows, advocated by no one. Mr. 
Baly appears not to have read the original Papers in which the fundamen- 
tal points of the theory upheld by J. J. Thomson and the writer (Prof. 
Schuster) are explained. If he had done во he could not have given, as an 
objection to the theory, that the conductivity of & gas increases with the 
. M. F. The essential difference between a liquid and a gas is that in the 
liquid the number of ions is fixed by the chemical constitution of the 
liquid, while in à gas dissociation has, first of all, to be produced by the 
current itself, and hence the number of ions depends on the current. In 
the Paper referred to by Mr. Baly, in which the fact that when a spark is 
passed through a gas the gas ceases to insulate for some distance round the 
spark is described, the explanation that this was due to a difficulty of 
passage of the electricity from the electrode into the gas was especially dis- 
claimed, the explanation given being substantially the same as that now 
given by Mr. Baly. Mr. Baly asks what becomes of the ions that are set 
free. The answer, of course, is that they recombine. The view that 
etratifications are due to compound molecules, and do not probably 
occur in pure gases, is not new. With reference to the author's statement 
that “ measurements made hy Whbeatstone and J. J. Thomson prove that 
the electricity travels along the positive column from the anode to the 
cathode, and that its velocity is about half that of light," Prof. Thomson's 
results show that the breakdown of the insulating power of air takes place 
in the manner described: but this does not show anything as to what 
happens when the discharge has reached the steady state. Mr. Baly is 
quite wrong in the excess charges he assigns to different parts of the 
vacuum tube. Experiments ou the excess charges can count for nothing 
nnless they are done with continuous currents. Mr. Baly is further wrong 
in stating that the fall of potential is rapid in the glow. On the contrary, 
it is very small in the glow, being very rapid in the dark space between 
the glow and the cathode. Mr. Baly adopts Prof. Thoinson's view as to 
the formation of molecular chains, but in a form very difficult to accept. 
The whole foundation of Mr. Baly’s theory is upset by his wrong assump— 
tions as to the excess charges in different. parts of the tube. 


The AUTHOR, in his reply, said that on some points he had been mis- 
understood. He thought that the increase in conductivity could not be 
«ие to vapour driven off from the sides, for ultra-violet light also produced 
such an increase. If Röntgen rays produce ionisation theu there ought te 
be a reduction of density of the gas. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &е. 


| (To-day) FRIDAY, January 29th. 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Students' Meeting. Paper to be read, An Experi- 
mental Investigation of the Efficiency of a Pelton 
Waterwheel,” by 8. Henry Barraclough. 

ELECTRO-HARMONIC SOCIETY. 

8 p.m. Smoking Concert in the Banquet Room of the 

St. James’ Hall Restaurant, Regent-st. 
Roya INSTITUTION. 

9 рт. Friday Evening Discourse, “The Polarisation of 

the Electric Ray,” by Prof. J. C. Bose. 


SATURDAY, January 30th. 


€ 


INSTITUTION OF JUNIOR ENGINEERS. : 
8 p.m. Visit to the Lion Brewery, Belvedere-rd., Lambeth. 


MONDAY, February 18+. 
RovAL INSTITUTION. 


ó p.m. General Monthly Meeting. 


SOCIETY or CHEMICAL INDUSTRY. 
8 p.m. Ordinary Meeting in the Chemical Society's Rooms, 
Burlington House. 


SOCIETY OF ENGINEERS. 
7.30 p.m. Ordinary Meeting at the Royal United Service 
Institution, Whitehall Presidential Address by Mr. 
George Maxwell Lawford. 


TUESDAY, February 2nd. 
ROYAL INSTITUTION. 

3 p.m. Afternoon Lecture IlI.: “ Animal Electricity," by 

Prof. A. D. Waller, F.R.S 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be further discussed, 
* The Diversion of the Periyar,” by Col. J. Pennycuick. 
Paper to be read, time permitting, “Cold Storage at 
the London and India Docks,” by H. F. Donaldson. 


INSTITUTION OF JUNIOR ENGINEERS. 
Meeting at the Westminster Palace Hotel. Lecture I., 


S p.m. 
p by 


"Dynamo Design, Construction and Working,’ 
К. A. Nixon. 


THURSDAY, February 4th. 
| INSTITUTION OF CIVIL ENGINEERS, 
2 p.m. Students’ visit to the Scientific Instrument Manu. 
factory of Messrs. Elliott Bros. 


INSTITUTION OP MECHANICAL ENGINRERS. 

7.80 p.m. Fifticth Annual General Meeting at 25, Great 
George-street, Westminster. Paper to be read, “ Fourth 
Report to the Alloys Research Committee,” hy Prof, 
W. C. Roberts-Austen, F.R.S. 

Society OF ARTS. 

8 p.m. Howard Lecture II.: The Mechanical Production of 

Cold," by Prof. J. A. Ewing, F. R. S. 


FRIDAY, February 5th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

7. 50 p.m. Annual General Meeting at 25, Great George- 
street, Westminster. Papers to be read: (1) “ Partially 
Immersed Screw Propellers for Canal Boats; and the 
Influence of Section of Waterway,” by H. Barcroft. 
(2) “Mechanical Propulsion on Canals,” by Leslie 8, 
Robinson. | 


— — 


— 


Société des Ingenieurs Civils de France.— Following the 
example of the Institution of Civil Engineers, says Nature, the 
Société des Ingenieurs Civils de France has built itself a mag: 
nificent house, which was opened with great ceremony on 
January 14th by the President of the French Repulic. A 
large number of. guests were present at the soirée, including 
representatives of the various French technical societies. The 
only English society represented was the Iron and Steel Insti- 
tute, who sent Prof. Roberts-Austen. The new building, 
which is situated in the Rue Blanche, Paris, was designed by 
M. F. Delmas, and was erected in 262 days. It comprises in 
the basement engine-rooms and store-rooms, on the ground 
floor the meeting-room, on the first floor reception-rooms for 
the members, on the second floor the secretary’s offices and 
the council-room, and on the third floor the library. Access. 
to the various floors is obtained by means of an electric lift. 
The meeting-room contains seats for 500 persons, and the floor 
is во arranged that it may be horizontal for receptions, or 
inclined so as to convert the room into an amphitheatre for 
the meetings. The floor weighs 30 tons, and its transforma- 
tion from an horizontal to an inclined position is effected with 
great rapidity by means of hydraulic machinery, 


— Ы 
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SPECIAL NOTICE. 


With this week's number of ' The Electrician ” is issued (gratis) 
A Supplement Table of Capital Outlay, Receipts and Expenditure for the 


. blished every Friday, Price Sixpence ; Post Free, Sixpence Halfpenny | Financial Year 1895-96, of Statutory Electric Supply Undertakings. 


1 Editorial, Publishing and Printing Offices, 
l, 2 & 3, SALISBURY. COURT, FLEET ST., LONDON, 
_Telephone No. 6949. Telegrams: “ ELECTRICIAN NEWSPAPER LONDON." 


AR АЦ Letters relating to Subsériptions Advertis and other 
matters should hyp addressed to the араа Мет irm тастын," 
Salisbury-court, -strect, London, . Cheques oney 
Should be made payable to THE ea Printing and 8 
Company, Lim Limited, and be crossed Ooutts and Co. 

Ali Editorial letters to be addressed to the Editor. 

Au letters: intended for insertion in Tun ELEOTRI Дыт , 
questions, Nu a = 
not necessaril y 
whatever will 


Peta on "Friday morn 
Newsvendors ; or direct Biba in tha Publishing Ойга. 
New Volumes of Tue ELECTRICIAN ” commence in April and October 


are as follows :— YEAR. 


Оа оа адда T— 
Postal Union 


% ne, eee Wwe WO „„, 


(Post free, payable in advance.) 


RE TO ADVERTISERS. 

«тнр ELEOTRICIAN " offers exceptional 
} far the largest circulation of езу 28.0 Eng 

ulates all over the World. This statement 

e Rates, &¢., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the ourrent tssue must reach the Office 
not later than First Post on Thursday. Renewals of expiring advertise- 
ment orders and alterations to standing advertisements must be in Pub- 
lisher’s hands by Wednesday. at, latest. No alteration oan be made in 
Wrapper Advertisements after Wednesday morning. 

OrrIGIAL ANNOUNCEMENTS, ÁUCTIONS, and SMALL ADVERTISEMENTS accepted 
ux to 4 p.m. on Thursday. 


ELECI RICAS S AND PUBLICATIONS. 
.АН Books, Ni 7 j 
4% TH ELECTRICIAN’ Pri 


es peret It ae 
ec paper an 
is guaranteed. 


MOTIVE. POWER AND GEARING, By E. TREMLETT pen E Hes 
DY 
SUBMARINE CABLE LAYING AND REPAIRING. By E. D. Witxrm- 
80N. Price 12s. 6d., post free 
ELECTRICAL LABORATORY NOTES AND FORMS (Elemen and 
Advanced). Arranged Dr. J. A. FLEMING, M.A., J. XS. Printed 
on application. 
ELECTROMAGNETIC THEORY. By OLIVER Heavisipz. Vol. I. Price 
12s. 6d., post free 13s. Vol. II. is in preparation. 
TER ALTERNATE | CURRENT TRANSFORMER IN THEORY AND 
РВАСТІСЕ. B7 De T A. FLEMING. 
VOL. L—THE 1 INDUCTION OF ELECTRIC CURRENTS. NEW EDITION. 
се 
VOL. iL Tap P UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., 


ELECTRIC LAM! LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
herrea ep M. A., D.8c., F. R. S. 98 original illustrations, handsomely bound. 
p 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. А. EWING, M.A. Price 10s. 6d., post free. Also in German, 88. 6d., poet t froe. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. 

THE rd OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 

а Practical) By Dr. GEORGE бов. Price 10s. 6d., post free 
ELECTRO- CHEMISTRY. By Dr. Groses GORE. Price 2s., post free. 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. ByA. . KENNELLY 


and H. D. WIUKINSON. Price 68. 6d., post free 
DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
К. M. WEYMOUTH. Price 7s. 6d., post free. 
THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
B. RAM. Price 7s. 6d., post free 88. 
A POOERT BOOK OF ELECTRICAL ENGINEERING FORMULE. By 
W. GEIPEL апа H. M. KILGOUR. Price 7s. 6d. net post free 7s. 9d., abroad, 8s. ; 
' Jarge-paper edition, 128. 6d. net, post free, 18s., abroad, 18s. 6d. 
— ep рлер. быа 
, , ee, P Н , 
2s. Od. each. Binz Peite Md. DOS tres, id. 8 mee 
THE WORK OF HERTZ. By Dr. O. J. Горов. Price 2s. 6d. 


A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, ae 
. By А. C. CURTIS-HAYWARD, B.A. Price 33. 6d., post free 


ACTURE OF ELECTRIC LIGHT CARBONS. Si Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free. 
THER STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
. , Edited by W, W. BEAUMONT. Price 8s. 6d., post free. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RAPHAEL. LN Viri) y Ready 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FISHER. 
1 ti 
THE ELECTRIC ARC. By Mrs, HERTHA Атвтох, Hs едн га 
FULL CATALOGUE POST FREE ON APPLICATION. 


STEEL-PLATE PORTRAITS. 


of Willoughby Smith (out of print); W. H. Preece, C. B., F.R.S.; Michael 
Faraday (1s. extra); Sir John Pender, G. C. M. G., MP.; Sir William 
Thomson, F. R. S. (Lord Kelvin); C. H. B.. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R. S.; Prof William Crookes, F. R. S.; Prof. von Helmholtz ; 
Prof. W. E. Ayrton; Lord Kayleigh, F. R. S.; Cyrus W. Field; Werner 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton ; William 
Sturgeon; Dr. John Hopkinson, V. R. S.; Prof. J. J. Thomson, F. R. S., and 
Sir Henry C. Mance have been issued as Supplements to Tux 
' - ELECTRICIAN.” 
Copies оў these admirably-executed Steel Engravings can be supplied, price 
18. each, post free on roller, Is. 2d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 48., carriage paid, 68. ( U.K.) 


— — 


NOW READ. vol. XXXVII. of Тне ELROrnICIAR, bound in 
strong cloth. Price 178. 6d., post free 188. 6d. Also ready, Cases for 
5 Price 28., by post 2s, od. 


ELECTRIC SUPPLY RETURNS. 


The three chief causes of the superior economic efficiency 
of English as compared with American and Continental 
central-station practice are the stronger position occupied by 
the gas interest, more careful engineering design, and more 
rigorous accountancy. On the whole we are inclined to attach 
greater importance to the necessity under which English 
central-station managers lie of rendering a full and accurate 
account of their stewardship, ап до the competition of gas or 
the manifold virtues of high- speed engines and English dyna- 
mos. In matters of this kind the stimulating effect of 
emulation cannot be overrated. Indeed, it is the evident 
tendency to attach too much weight to the results of elaborate 
analyses which makes some engineers so reluctant to supply 
gentlemen of an analytical turn of mind with the raw mate- 
rial from which damning conclusions may be drawn. Quite 
naturally an.engineer, who has to make the best of a difficult 
situation created for him by circumstances, consultants, and 
contractors, objects to stake his reputation upon the deduc- 
tions derivable from bald and bare statistics. On the other 
hand, it is an incontrovertible fact that this coyness to dis- 
close the number of units sold never characterises a concern 
the prosperity of which is absolutely beyond question. 
Furthermore, there can be little doubt that if the Board of 
Trade were disposed to take full advantage of Section 9 of the 
Electric Lighting Act of 1882, the energy sales would have 
to be made public. By Section 9 it is laid down that the 
undertakers shall on or before the 25th day of March in every 
year fill up an annual statement of accounts of the under- 
taking made up to the 81st day of December then next pre- 
ceding . . . and it is contended by the recusants that 
an annual statemeni of accounts cannot be made to 
include the item“ units sold.“ Possibly not, did the 
clause end as above. Unfortunately for this contention the 
sentence reads on as follows: and such statement shall be 


‚їп such form and shall contain such particulars and shall 


be published in such a manner as may from time to time 
be prescribed in that behalf by the Board of Trade." 80 
long as the paternal Department in Whitehall Gardens is of 
opinion that it is excellent to have ‘a giant’s strength but 


.tyrannous to use it, so long will this somewhat shortsighted 


recusancy succeed in rendering more or: less incomplete 
every analysis of electric lighting accounts. Some дау, how- 
ever, an inquiring shareholder may be induced to ask the 
reason why, and may be sufficiently well up in his case not to 
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ENGLISH ELECTRICAL SUPPLIES] 


THE GENERAL ELECTRIC COMPANY'S FACTORY, 


Peel Works, Adelphi, Salford, MANCHESTER, 


Employing 1,000 Workpeople. 


Ihe 'BYNG" 


Telephone Station 


L1 With Cover, 
(Uunnings's Granular Ре Medium Quality SE) И 
Transmitter), 58., subject. - 
27s. per Station. 


The GENERAL ELECTRIC co., Limited. 


69, 71 & 88, Queen Victoria Street, Е.С. 


BRANCH OFFICES—71, Waterloo Street, GLASGOW; 39, Corporation Street, BIRMINGHAM; and 
13, Westgate Road, NEWCASTLE-ON-TYNE. 


LIBERAL DISCOUNTS TO THE .TRADE. 


— 


UNITED ASBESTOS С": 


FINE ASBESTOS PAPER, for Dynamos, &c. All Goods ar d 
PIONHHRS ASBESTOS TUBES and CEMENT, for Electric s are made at our Works, 


Light Leads. near London, and are of the’ 
ASBESTOS TRADE. ASBESTOS FIRE- PROOF PAINT, „for protecting best possible description. | 
!.. ̃˙———— CN GEM ork, tro or =з, i 

The ONLY COMPANY in ASBESTOS MILLBOARD .STRIPS,. for ditto Specify “SALAMANDER” Brand, 


th FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 
8 eWORLD owning ASBESTOS COVERED WIRES. MANCHESTER, 34, Deansgate; LIVERPOOL, 
К & working Asbestos parent SALAMANDER LUBRICANT, for >>, 7801608 Street; BRISTOL, Provident 


Buildings. GLASGOW, 93, Bothwell Street, 

Mines in both БАСК НО NON: CONDUCTING COVERING Dock. zr. PETERSS я арен 
Dock. 8T. PETERSBURG, Gostinoe Dvor (in. 
ITALY & CANADA ‘tor Boilers, кс. terior) No, 51; ANTWERP, Rue Montevideo. 


The UNITED ASBESTOS PATENT "SALAMANDER' DECORATIONS. 


wel Application of Asbestos im Embossed Wall Decorations. 
DESIGNS BY 1 ARTISTS. CAPABLE OF INFINITE VARIETY OF | Prices and Particulars on G GROSS RO. 
: DECORATIVE TREATMENT, FIREPROOF. WEST END DEPOT—158 & 160, CHARING OSS ROAD, LONDON, W. O. 


F. WIGGINS & SON 10, TOWER HILL, E., 
Telephene Ne. 3348 Avenue. >} oe & 103, MINORIES, LONDON, E. o. 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


» ADOPTED A EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 

EC AUUTILU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, ctc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS TYPES LLLA — REPT IN STOCK. 


сне гате. 


TH 


| 


| 
|| 
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n 


— 2 FOR UNDERGROUND ELECTRIC MAINS 
IDOULTON & Co., Lambeth, LONDON, S.E. 


LAMBETH, LONDON, S.E, BIRMINGHAM. fni diei St. А 

WORKS: gr Er REGIS, STAFFS. DEPOTS: PiVERPOOL Soho St. L : 3 
SMETHWICK, nr BIRMINGHAM. MANCHESTER. Deansgate. О — Ea 
ST. HELEN’S, LANCS. GLASGOW ....Bothwell St. | 
BURSLEM. PAISLEY, М.В. PARIS. PARIS......Rue de Paradis. 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 


И р Е Е { in 


“THE ELECTRICIAN.” 


The following forme a List of the Leading Firms in the Eleotrioal and Engineering Trades, 
from whom ali desoriptions of Eleotrloal and Engineoring Plant, Apparatus, instru- 


ments, and Aocessories oan be obtained. 


P 


Advertisers are entitled to entries in this List of charge according to the sise of their Advertisement, Additional entries are made at a low charge, 
particulars of which will be forwarded eb aee to The Publisher," Bold Type entries or additional matter can be arranged for with 


the Publisher. 


AGENTS (Electrical). PAGE 
Berend (O.) and Co., Dunedin House Basinghall-avenue, London, B. O.... — 
Agents for Messrs. Hartmann and Braun, &0., &. 
Conse and Simon, 52, Queen Victoria-st., London, E. C0. 
ents for Constantia Incandescent Lamps, &c. 
Dennis (W. F.) and Co, 28, Billiter-street, London, E. CCW... . 
Agents for Mesers. Felten & Guilleaume & Antwerp Telephone Works. 
Drake and Gorham, 66, Victoria-street, Westminster, London, 8.W. ........ 
Solo Agents for the Jandus Aro Lamp, 
Espir, F., 3, ast India-avenue, London, E. O. „ % % % % % „% „% „% %% % %% „ % „% „%% „%.r—ö „ 0. OD 
Agent for the Hungarian Incandescent Lamp Company. 
Iaternational Electric Company, 55, Redoross-street, London, H. .. a. .. a = 
Agents for Mix and Genest (Limited), Berlin, 
Levi (J.) & Co., 97, Hatton-garden, London, E.C. 
Agents for Jules Richard, Paris. 
„Э Чоке, С. Е. 73, Finsbury Pavement, London, E.O, .......,.... as es ne co =o о 
Agent fer Messrs. Connolly Bros. 
‚ Wenner and Sillar, 10, Delahay-street, Westminster, London, 8, W. - 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 
Wilhelm and Co.,189, Wool Exchange, Coleman-street London ,E.C......... 
Agents for Hard” Incandescent Lamps, Weinert's Aro Lamps, and 
Messrs W. Kücke & Co. 
ACCUMULATORS. (See also BATTERIES). 


* е „ өз 00609 0.0 воо OD өш ͤ%ꝰ OD 


W. . LJ 

Green & sp eae rs Leeds; and 16,Great George-st., Lond., 8. W. 

LE. S.“ Aceumulator Co., 8, Delaha -street, Westminster London, S. W.... 

International Electric Company, 55, Redcrose-street, London, Е.О. 2.62% 
Lamina Accumulator Syndicate, Broad-street Avenue, Londoa, E.C......... 
Salmony Es M.) & Co., 61, Oharing Oross-rd., London, W.C. ...... N 
Siemens Bros. & Co., 12, Queen Anne s-gate, London, S. W.; & Woolwich, Kent. 

t Tudor Accumuiators,5, Cross- street, Manchester COCO H VVůUVwn————. ое олоо 


ALTERNATORS. 
z Brush Electrical Engineering Co. 49, ueen Victoria-st. London, ЕС. ITIN 88 
Orompten & Co,, Mansion House-buildings, London, E.C., and Chelmsford, 16, 24 
Easton, Anderson & Goolden,8, Whitehall-pl,London,S.W. Works: Erith,Kent 40 
Edison and Swan United Electric Light Company, Ediswan-buildiags, 56-37, 
Queen-street, London, E.C., and Branches ................................ 
Electric Construction Company, Wolverhampton; and Dashwood House, Oid 
S OK RR AO RR RAN DREAM MEER аа b 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Loadoa, E. C., & Salford 25 
Johnson & Phillips, 14, Onion-ct., Old Broad-st., London; & Chariton, Kent. 1, 83 
Siemens Bros. & Co., 1, Queen Anne's-gate, London, 8.W.; & Woolwich, Kent. 6 
AMMETERS. 
Berend (O.) & Oo., Basinghall-avenue, London, Е.С. 


Queen“ street, London, E. C., and Branches ока таеке енка 

Electric Construction Company, Wolverhampton; and Dashwood House, Old 

Broad-street, London, E. *9.6600909€99506250€0500000290200002009280000002€02099 ig 
„Elliott Brothers, 101, St. Martin's-lane, London, W. CCC . — 
Evershed and Vignoles, Woodtield Works, Harrow-road, London, W........ — 


Muirhead and Co., 54, Old Broad -street. E. C.; nod Eimer’s End, Kent 

Nalder Bros. and Co., 16, Red Llon-street. Clerkenwell, London, £.C....... 18,81 
Paul, R. W., 44, Hatton Garden; and datfton Hill, London, E. C.. 20 
Pi » J., 66, Red Lion-street, Clerkenwell, London, E. CO. — ве ZU 
Richard, Jules, Paris Е е жө к c o S — 32 
"pese 4 А М) & Oo., 61, Charing Oross-rd., London, W.O. ......,....... — 
Siemens Bros & Co., 12, Queen Anne’s-gate, London, S. W.; 4 Woolwich, Kent 6 


1 


| 


ANTI-FOULING COMPOSITIONO. PAOR 
Indestructible Paint Company, 27, Cannon-street, London, B.C. ............ 85 
Kirkaldy,(J.)and Sons, East London Works, Garford-street,London, Е. 85 


ARO LAMPS. (See Lamps) 


ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, E.C. ...... 
Willcox (W. Н.) and Co., 84 and 86, Southwark-street, London — 


AUCTIONEERS AND VALUERS (Meohanicai). 
Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street, London, E. C., and 
Manchester 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-street, Londo 
1D. P.“ Battery Oo., 66, Victoria-st., London, S. W.; and Ola 
Edison and Swan United Electric Light Company, Ediswan-bufidings, 86-87, 
Queen-stroet, London, E. O., and Branches 
Electrical Power Stor. Co., 4, Greut Winchester-st., Lond., E.C. ; & Millwall, E 
Epstein Electrio Accumulator Co., Victoria Mansions, , Victoria-street, 
estmiuster, London, B.W. ....ccccccccccccccccccccccrecccesescccsesevece 
General Electric Co., 69 71, & 88, Queen Viotoria-st., London, E. C.; & Salford 
“I.E.S.” Accumulator Co., 8, Delahay-street, Westminster, London, 8.W. .. 
International Electric Company, 55, cross-strvet, London, E.C........... 28 
Johnson and Phillips.14, Union-ct. Old Broad-st.. London: & Charlton, Kent.1, 83 
Krupka and Jacoby, 61 and 62, Watling-street, London, E.C. eee so 
Balmony (Н. M.) & Oo., 61, Charing Cross-rd., London, W. .............- 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W. „& Woolwich, Kent. 6 
BATTERY JARS. 
Stiff and Sons, London Potteries, Lambeth, London, 8. .. o =e ao a 
BEARINGS. 
Auto-Machinary Company, Read-atreet.Ooventry (Patent Ball Bearings) 
Roller Bearings Co., 1, Delahay-street, London, 8.W.... a" „ „4 6 „ «зоо» о өө „ „ eo 


BELTING. 
Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London, S.. 
BOILERS. 
Clayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, Е.С. 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., London, Б.О. 
M Andorran & Goolden, 8, Whitehall-place, London, S. W. Works: 
9 en 6 0% „% %% „6% „ „„ „„ 66 „%%% осо „ „„ „% „„ „% „„. „ „% „6 „% „% „% „% „„ „ %%9%ÿ6n (E EEEE E a 
Mather and Platt, Salford Ironworks, Manchester ........... 
Weeks (J.) and Co., Chelsea, London, 8.W....... 
CABLE COVERING MACHINERY. 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1, 8$ 
Wilson (John) and Son, Vulcan Works, Johnstone, Sootland.......... 
CABLE COMPANIES. т 
African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, Е.С. 
Anglo-American Telegraph Oo., 26, Old Broad-street, London, Е.С.,........ . 
Brasilian Submarine Te Oo., Winchester House, 50,Old Broad-st., London. 
Commercial Cable Co.,258, Broadway, New York, U.S. A. London Office, 
55 and 56, Bishopsgate-street Within, London, Е.С 0000000 e 
Direct United States Cable Oo. , Winchester House, 50, Old Broad -st., London. 
Eastern Telegraph Oo., Winchester House, 50, Old Broad-st., London, Е.С... 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, E. O. 
Eastern & S. African Tel. Co., Winchester House, 50, Old Broad-st., London, E. O. 
Indo-European Telegraph Co., 18, Old Broad - street, London, E.C............ 
West African Telegraph Co., Winchester House, 50, Old Broad-st., London, E. O 


CABLE SUPPLIES. 
Callender's Cable and Construction Oo., 90, Cannon-street, London, E. C.; 


“9 
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and Erith Marshes, Kenn eene sn ccetcececeesssesce 18 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quicke, 

73, Finsbury-pavement, E.C ow... cece cc cece cc cc ооо ононе оо — 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.O......... — 
Edison and Swan United Electric Light Company, Ediswan-ball dings, 86-57, 

Queen-strect, London, E. G., and Branches — 
Felten and Guilleaume— Sole Agents: W. F. Dennis & Co., 28, Billiter-st., k. . 1 


ADDRESSES. 


JULIUS SAX & 00., Ltd., Electrical Engineers and 
ELECTRIC LIGHT CONTRACTORS, REDGMOUNT STREET, 
STORE STREET, LONDON, W. C. 
Established 1855. 


Specíalities —Electrio Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
Olocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electric 7 Speaking Tubes, Gas Lighters, 

Electrical Testing and Telegraph Instrumente, Electrical Torpedo 


Apparatus. 
Automatic Call Bells for Fire Stations, &., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
H.M. Home Office. Contractors to H.M. Post Office and War Office. 
Electric Lighting—Domestic and Publio. Estimates Free on Application. 

Hight Prize Medals awarded. 
Telephone No. Telegraphic Address: Sax London.” 


LAING, WHARTON & DOWN, Ltd., 824, NEW BOND 
STREET, LONDON, W., Eleotrio Light Engineers and Contractors, 
Manufaoturers and Suppliers of every requisite for Aro or Incan- 
‘descent Lighting, DIRAS, Lamps, Switches, Eleotroliers, Brackets, 
Ko. Specialities in Primary Batteries for Electrio Lighting, Venetian 
Shades and Glass, Oarbons, &o. Temporary Lighting on any scale at 
short not ioo. Estimates free, Telephone No. 3602. 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
OR 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the Kast. 

Correspondence invited on any subject which may be of Interest to the profession 


КАТЕ OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage). 


INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s 
Published at 137, Canning St. CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, S.W. 


USEFUL HANDBOOKS. 


ES y Ee B. BAADT. 
Price hs. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK 
THE DYNAMO-THNDER’S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK, 


"THE ELEOTBIOIAN" PRINTING & PUBLISHING 00., Limited 
1, 2 and д, Salisbury-court, Flest-street London, Б.О, Я 


2 


(WITH TABLES) 
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1897. 


& AUTOMATIC 

STANDARD SCREW 

COMPANY 
MALIFAX _ 


If You. Want ё to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 
AHILLIPS 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


14, Queen Victoria St., LONDON, and Bourton, DORSET, 


Dynamos and Electric И 
ENGINES. 


High Speed. 
Compound. з 
Condensing. if М 
Horizontal. „ү 
Vertical. 


T BOILERS ; 


Classified Index to Electrical Trades— continued. 


CABLE SUPPLIES—Continued. 
British Insulated Wire Co.. Preston 
Edison and Swan United Electric Light Com pany, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Brapcbes .............. ——- „. 
Fowler-Waring Cables Co., 83. Мыс ыа London,8. W.: AN. Woolwich 
‘General Electric Co., 69, 71 & 88 Queen Victoria-st. London, E. C.; & Salford 
Glover (W. T.) & Co., Salford, Manchester; and 89, Victoria-st., London, B. W. 
Henley's (W. T. 5Tel. Works Co., T. Martin Јаве, Lond., E. C.; and N. Woolwich 


J chanson and Phillips, 14, Union-ct.,Old Broad-st., London; & Chariton, Kenti, 8 


London Electric Wire "Co. i Os rd ,Golden-lane, London, E. С©....... 
Salmony (Н. M.) and Co aring oss-road, London, W.C. ............ 
Siemens Bros. and Co., 13, Queen Anne'e Gate, London; and Woolwich, Kent 
Boclété tg! acer igi des сар Electriques, Cortaillod, Switzerland ...... 
Telegraph ufacturing Co., Helsby, near Warrington ; ; and 11, Queen 
Viotoria-street, London, E. C. and Liverpool оогоо ооооосс оосо бо оооовоо возо аг ow 
CARBONS. 
Brush Electrioal Engineering Co, 49, Queen Victoris-street, London ,E.C. .. 
Carbon Syndicate, 89, Victoria-street, Westminster, B.W. ................... 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branche q 
General Electric Co., 69, 71 &ͤ S8, Queen Victoria-st., London, E. C.; & Salford 


Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & 8 Kent 1,83 


Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.C. .......... 
Scholzig (Oscar), Dashwood House, London, E. C. . 
аала Вов, . and Co., 12, Queen Anne's-gate, London; and Woolwich, Kent 
Edison and Swan United Electric Dunt Company, Paves Ша, 36-87, 
Queen-street, London, E. C., and Branches 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. G.; X Salford 
Harris (J. F. and G. 5768-60, Wilson- street, on,. W. „London „K. O. 3 
McGaw and Co., Tork-road, Lambeth, London, S 
CHEMICALS. 
Boor(G.)and Co.,1and 2, Artillery-lane Bishopsgate-street Without, E. O. 
CONDENSING PLANT, 
Allen (W. B) Son & Co., Bedford; and 19, Great George-street, London, 8.W. 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
street, London, 8. W. e ⁰yttd y eaed Oe eekly ce 
. Baston, Anderson & Goolden,8 -Whitehall-pl. ;London,8. W.Works: Erith, Kent 
Muirhead & Uo., 54, Old Broad-street, E. C.; and Elmer's End, Kent 
Pulsometer Engineering Co,, Nine Elms Iron Works, London, 8. W. € 
pad cine e ЕС MansionH buildings,London,R.C d Chelmsford 16 
Crompton & Co. ,MansionHouse- s,London ап ord 1 
Doulton and Co., Lambeth, London, 8 өө өө nes "— 
Fowler- Waring Cables Co. ‚89, e London, 8 W.; ; and N. Wool 
General Electric Co., 69, 71 & 88, Queen Victoria-at. London, E.C. ; & Salford 
Johnson and Phillips, l 
Laurence, Scott an Co., Gothic Works, Norwich % зә оо G** оо тро со „ EIE E ATES) 
Stift (J. Sand Sons. The London Potteries, Lambeth, London, . K. vie ө RU d 
ORUCIBLES, PLUMBAGO. 
Carbon Syndicate, 89, Victoria-stree Westminster, 8, W. OS әл ETELE „„ „ „ „ S 
: Doulton and Co., ‘Lambeth Pottery, London, B. E. 
CUT-OUTS. ' 
: hal-avonue,London, E.O... come 
road, London, W.C. 


Berend (O.) and Co., Dunedin House юр 4 94 
giri aod Svan n United Electric Light Company, Ediswan-buildings, 86.87, 


Dorman and Smith. Manchester; 
| London, E. O., and Branches РСР РОНА 
| со, 
| ER 


Biectrlo Co., 69, 71 1889, ueen Victoriast London, E.O. j & Salford 
Boott and and Co, Got 


M.) and Co., 61, 


— Kingsland, London й 9 6-9 сю ев co aD ев aD aD es ap 0000 
Crosa-road, London, W.O. = = 2 = о = 
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40 Sanita 
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25 
8 
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88 


14, Union-ot., Old Broad-st.,London ; & Chariton, Kent 1,88 


PAOB 
tas Co., Three Colts Lane BethnalGreen, London, .. a a a» asos 82 
DYNAMO BRUSHES. 


Dickson, James, 48B, Gra 8 Inn- road, London, W. C. „ 6 %%% %%% % % „%%% „„ „% оов оо ee 12 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-97, . 
Queen-street, London, E. O., and Branches . 2 . 


General Electric Co., 69,71 & 88, Queen Victoria-st. London, E. C.: & Salford 25 
DYNAMO MANUFACTURERS. 


Allen (W. H.), Son and Co. «Вазора and 19, Great George-st.,London,8.W. 15 
Brush Electrical Engineerin ‚49, Queen Victoria-street, London Е.С 
— Clarke, Chapman and Co.,Ga 9 and 50, Tenchurch- st., Lendas ч 
Clayton кошу Со., Clayton, Manchester r: 
9 Crompton & Co. „Mansion House-buildings, London, E. C.: and Chelmsford 16, 21 
. Crypto Works Co., 29, Clerkenwell-road, London, E.C....................... 17 
1 Davy Electrical Construction Co., 15, Victoria-street, Westminster E 
Easton, Anderson& Goolden, 3, Whitohall-pl., London, B. W. Works: bri. Kent 40 
88 Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
17 Queen-street, London, E.C., and Branches e eee — 
Electric Construction Co., "Wolverhampton ; and Dashwood House, Ola 
=o * Broad-st., London, E. O. „ „ e %% %% %% %%% % %%% % %„%„%„%%%%%%%„%„„%„„„„%„%„%„„%„%„%„ „%%% „„ осоо ве ee B5 
Fowler (J.) 'and Co. „Leeds, and 6, Lombard-street, London, . 10 
General Electric Co. 269, 71 & 88, Queen Victoria- -st., London, E. C.: & Salford 25 
and 17, Soho- square, London, W. 4 


Holmes (J. H.) and Qo. Newcastle-on-T 
(F. d Mills, 


Jackson (P. R.) and Co., a poli Ro Manchester .............. 


6 Johnsonand Philipe, 14, Union-ot. Old Broad-st. „London; & Chariton, Kent 1,83 
Laurence, Scott and Co. thio Works, Norwich’ 3323 ——— P € 
Mather and Platt, 841024 15 dieron End Manchester 6562 262 2 „% %% „%6„%C7% % „6„6„ — 
— Newton Electrical Works, Taunto JJ... УЛУТ LEVE ES 8 
25 an, C., 2, ыл tt-street, хов, Вава London, E. CCG. 88 
9 Siemens Bros. & Со Queen Anne 's-gate, London, 8.W.;& Woolwich, Kent 6 
15 | EBONITE AND VULOAR ITE. 
Harburg 5 үзе) O. Co., F. Winter, 188, London Wall, Wood-st., London 17 
ELECTRIC BELLS. | 
15 Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-stree t, London, E. C.. and Branches сооооовеоевзеоевовоооо Hee оо овоо -— 
18 General Electric Co. ,69, 71 & 88, queen Victoria-st. London, E. ©. &; Salford 95 
40 Telegraph Manufacturing Co., Hebr, near Warrington ; and 11, Queen 
28 Vi -street, London, E.C.,and Liverpool............. ———Óo(— ee | 
— Western Electric Co., 79 79. Coleman-street, ndon .“ 18 
ELECTRIC GAS LIGHTERS. 
‚24 Edison and Swan United Blectric Light Company, етап ООП, iac 
Queen-street,London, B. O., and Branches — 
8 eral ElectricCo., 69 &71, ‘Queen Viotoria-st London, B. 0 ; &S8alterd.... 95 
25 | ELEOTRIO LIGHT OONTRACTORS. , 


Belliss (G. E.) & Co. 
street, London, 8. W. 
Brush Electrical Eng. Oo., 42. Queen Victoria-street, London, Е.С. —...... 38 
Crompton & Co., Mansion House- buildings, London, E. O.; and Chelmsford 16, 21 
Davy Electrical Construction Oo., 15, Victoria-street, Westminster, 8. W 
Drake and Gorham, 66, Victoria- ria-street, London, B. Ww... rre eee 
Easton, Anderson and Goolden, 8, Whitehall-p o6 London, 8. W. eescevvee 
' Electrico. Construction Co., Wolverhampton; and Dashwood pones Old 
Eies Powo: Storage Co. 4, Gi Winchester et, London, E. ö. and Millwall A. 
Ё . ower e 0. $ n, . an e 
Fowler (J.) and 1 and Co., Leeds; and базе, lee „ H 


i] 
2 Woolwich 
urton, Dorset 37 


Balford 
nion-ct., Old — — 18 


Ledsam-street Works, Birmingham ; and 9, MIO: X 
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Classified Index to Electrical Trades—continued. 


ELEOTRIC LIGHT CONTRACTORS—Continued. 
Laing, Wharton and Down, 82a, New Bond-street, London, W. .............. 
Laurence, Scott and Co., Gothic Works. Norwich Я 

. Mather and Platt, Salford Ironworks, Manchester .......................... 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W. C... . 
Siemens Bros. & Co., 12, Queen Anne's-gate, London,S. W.; & Woolwich, Kent 
: ELECTRIC MINE EXPLODERS. 
E Siemens Broa, & Co., 12,QueenAune'a-gate London, S. W.; & Woolwich, Kent 
/ ELECTRIC MINING MACHINERY. . | | 
Easton, Anderson & Goolden,8, Whitehall-oL, London. S. W. Works:Erith.Kent. 
Edison & Swaa United Electro Light Company, Ediswav-bui}dings, 36-87, 
Queer-street, London, E.C., and Branches ............. I ueste АШКЕ ОНУ 
; Geveral Electric Cn.. 69, 71 & 88. Queen Victoria-st., London, E. C., & Salford 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 

ELECTRIC TRAMWAY SUPPLIES, 

Anderson, А. and J. M., 85, Victoria-street, Westminster, London. S.W. .. 

ENGINEERS and CONTRACTORS 

А ВШ» o Е) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-tt., 
И n n C] з „ % % „ % %/%;⅛˙ % „%%% „% „%%% %%% %% ос отоо ое „% %%%%%%%%„% „„ „%% „% „% „%% „„ „ „„ ee 
Brosh lebtrisal Engineering Co., 49, Queen Victoria-street, London, E. C. vs 


2 s> 


pavement, London, Е.С. .... 


Dune япа Gornam,'66, Victoria-street. ondon, Ж, ЖР ИЕ AQ à 
Easton, Anderson and Goolden, 8, Whitehall-place, London, S.W. Works: 
E : Erith, Kent . „%% „ „e „ee „„ @apeeaes КОР @eeesezse8 РА Ер көзөө жэ? 


Elms Iro 


ENGINES. | 
Allen (W. Н. Son, and Oo., Bedford; & 19, Gt. George-street, London, S. W.. 
Bellies (б. Е.) & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st . 
on on LI о 120976 2 „ „„ „„ LENA „„ b ae On s P QE Orb, qs 090.0 (a0 08 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, Е.О... 
Clarke, Ohapman & Oo. Gatesh 


Erith, Kant... cuoco езу, жаз жэке же 6 %% „„ „ „ „% „„ 6 ое - о r eee sees E EE 
. Fowler 82 and Oo., Leeds; and 6, Lombard -street, London, E. 0 ` 
Greenwood & Batley, Armley-rd., Leeds; & 16, 8t. George's. st., London, 8.W 
. Hindley, E. S., 11. Queen Victoria-st., London, E. C.; and Bourton, Dorset 
Mather and Platt, Salford Ironworks, Manchester PTT esses ee А 
Ransomes, Sims, & Jefferies, Ipswich; and'9, Gracechurch-st., London, E. O. 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st., K. CC. 
Willsns and Robinson, Thames Ditton, Surrey 
ENGRAVERS AND DIVIDERS, 
Naumann, P., 71, Pentonville-road, London, ! 6...6 
EXPANSION SHEETING AND RINGS. X 


E ded Asbestos Company, Dock House, Billiter-street,London, E.O ...... 
| Delaware Hard Fibre Company, 15. Long-lane, London, .o. 
‚ Moseley (D,) and Sons, Obapel Field Works, Ardwick, M uccide 
Mosses and Mitchell, 68:71 Ohiswell-street London, E. O. ыш... 
FITTINGS FOR ELECTRIC LIGHT. : imt M. à 
| Be and Froud, 40-42, Obandos-street, Strand, London, W.O............ 
Crompton & Oo., Mansion House-buildings, London, E. C., and Oheimsford 16, 
Dorman and Smith Salford, Manchester ; and London and Glasgow........ 
Edison and Swan United Electric Light Company, Ediswan Buildings, 86-87, 
Queen-street, London, E. C., and Branches. 
Evered and Co., 27-85, Drury-lane, London, W.C.; and Bi ham........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent.1 
ing, Wharton and Down, 82a, New Bond-st., London, W.. .soe ee.. 
Тап. A. P., Bradbury-street, Kingsland, London, N. ... e 
Macfarlane and Co., Glasgooů rn ooeeeoeeeeces 


Cross- road, London, W.C... ......... 
Warrington; and 11, Queen 


FLUORESCENT SCREENS. . . AJ .. jn uu na 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. E.C. ..... 
Bonnella (H. D.) & Son, 58 Mortimer-strevl, London, W . 
Cossor, 67, Farringdon-road, London. E.C. eee ee 2 2 6 6 „ з n [Ir 
Hicks, J. J., 8, 9 and 10, Hatton-garden, London, Е.О 
R Edis 
'son & Swan Un ‘ectric ompany, wan-buildings, 36- 
Queen- street, London, k. C., and ranches. es uid 


D 


% % „% „%%% „%% овоогоо „ 


оооосооаосовза оо осоо ов оо 


rere „„ „„ „6 „„ „6 %% „% „%%% %%% авз а о 


Laurence, Soots and Ud.,Gotuio Works. Norwion ~ ас 


General Electric Co., 69, 71 & 88, Queen Victoria-st. ‘London, E. C. Sal 
aas LIGHTERS (ELECTRIC . ’ „FE. C., & Salford 


Drake and Gorham, 66, Victoria- street 
Edison and Swan United Electrio L 
ав 8 London, ес ап 
vered and Co. Drury-iane, London, W. C., and Birmingham ОГОИ 

` General Electric Co., 69, 71 & 88, Queen Vietoria-st., London, I. C., & Salford 


кв. 
cks, James J., 8,9 & 10, Hatton-garden, London, Е.С. 
NDIA RUBBER. 
Harburg India Rubber C. Co., Winter 
Moseley (D.) and Sons, Cha i Field Works 
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House-buildings, London, E.0., and Chelmstord. 16, 24 
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15 


25 
83 
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London Wall, Wood-st , Е.С... 17 


LAMPS. 


LIGHTNING CON OUCTORS. 


PAGE 
Berend (O.) and Co., Dunedin House, Basinghall-avenue „London, Е.С. .... 

Cambridge Scientific Instrument Co., Cambridge. . . . eene 
Chamberlain and Hookham, New Bartholomew-etreet, Birmingham ........ 
Crompton and Co., Mansion House-buildings, London. Е.С. 


m 12 
& Chelmsford 16, 24 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Qaeen-stroet, London, E. C., and Branches... IH 
Elliot Brothers, 101, St. Martin’s-lane, London, W. C.... ee 
Evered and Co., 27-85, Drury-lane. London, W. C.; and Bi ham 
Evershed & Vignoles, Woodfield Works. Harrow- rd., London, W. ..........-- 
oe ысшо с 210 71 & 88, Queen . à London: E. C.; & Salford 
С ames es  Hatton-garden, ou oa, GC „„ „%% „%%% „%4)0ĩ- % „„ onee 
Johnson & Phillips. 14, Union-ct., Old Brond-st., London; & Chariton, Kent 1, 
Muirhead and Co, 54, Old Broad-street, V. C.; and E mers End Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, Е.С... 18, 
Nalder Brothers and Thompson, 84, Queen-st, Ohaapside, London, E.C. .... 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron „London, Е.С. ........ 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, Е.С .................- 
Richard, Jules, Paris 2 % % „% „%% „ 6% %% „„ „üb W о о 6 ee „eee 5 6 озоооозосесоооовооов 
Вах (Julins) and Co. , Ridgmount-street, Store- street, London S 
Siemens Bros. and Co., 19, Queen Annels-gate, London; and Woolwich, Kent 
Stanley, W. F., Great Turnstile, Holborn, London, E. OO. 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London; E.C.; ‘and Liverpool. 
White. James. 16-20. Cambridge-street, Glasgow 606er, 6 sees E 
INSULATING MATERIAL. бо, | 
Bayley & Co., Stanhope-street, Birmingham. e 
ers Limited. 83 & 88, Queen-st., London; R. C.; and Hanley and Tipton 
Delaware Hard bre Co., 15, Long-lane, London, E. G, 5665904 2 „„ 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
Mona and Mitohell. 68-71. Chiawell-atreet. London, LWG 
` Scholzig (Oscar), Dashwood House, London, E. Oed. 5 
INSULATORS, à i 
Bullers, Limited, 82 & 88, Queen-st., London, E.C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, 8.Е. ...........,.... 2 
Ed son and Swan, United Electric Light Company, Ediswan:buildings, 88-37, 


"MERCETTIETITLIEEN 


ENSE 


Henley's (W. T.) TI. Works Co 
Johnson в Philips 14, Union-ct., Old Broad-st., London; & Oharlton. Kent 1, 8! 
. ... Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwich, Көп}. 
Se a Manafaoturing Go. Helsby, near Warrington) ала 11, Ques 
е anufact А near ; an u 
Victoris-street, London, Е.О. and Liverpool... —ͤ—ͤ * 5 1 


Berend (O.) and Co., Dunedin House, Basinghall- avenue, London, Е.С. .... 

Brush Electrical Engineering Co.. 49, Queen Viotoria-street, London, RE. O. 
. Conse and Simon, 62, Queen Viotoria- street, London, E. CCW... 9» 
€ Cossor, 67, Farringdon-road, London, E. CO. Medi eis 


ооа оооеолеооо ое 


, Crompton and Co., Mansion House-buildings, London, E. C.; & Chelmsford 16, 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, S. W. 


Dorman and Smith, Manchester; and London and Glasgow „„ өөө 
Drake and Gorham, 66, Victoris-street, London, S. WW. . 
„ „Edison and Swan United Kleotrio Light Co., Ediswan-buildings, 86-87, 

Queen-street, E. C.; and Branches [RENE »e0e0909009000000209€6090000029 ое 
Electric Construction Company, Wolverhampton; and Dash House, Ol 
` Broad-street, London, E.C. *-909*6809025020099006000009€9u025090600€0025009099280*280809200€99 
Electrical Company, 122 and 124, Charing Crogs-road, London, W.C......... 
Gabriel and AD ena ei Victoria-streét, London, S. W. 6 6 % % O % 
General Electric Co., 69, 71488, Queen Victoria-st., London, E. C:; & Salford 
.Goossen's (E.), Pope and Co., 96, Pall Mall, Liverpoo оооооооо оо ee 22323. 
„% Hard Incandescenoe Lamp Co.—Sole Agents, Wilhelm and Co.; Wool 

Кхеһарде, London, E. C. РРСРР ОРОТО ооосеое е ооооооо „6 
Holmes (J. H.) and Co. Newoastle-on- Tyne; & 17, Soho-sq, London, W 
International Electric Co., 65, Redoross-street, London, К.С. .............. 
Improved Electric Glow Lamp Co., 108, Queen Victoria-street, E. CO. 
Johnson & Phillips( Arc), 14, Union-ct, Old Broad-st, London: & Charlton. Kent 1, 83 
Siemens Bros. and Co., 13, Queen Anne's-gate, London, 8. W.; and Woolwich 
Still (W. M.) & Co.. 24, Charles-street, Hatton-garden, London 
Bunbeam Lamp Co., Gateshead-on-Tyne; and 60, Fenchurch at., London. Е.С. — 
Weinert, K., Admiralstrasse 18d, Berlin. —Sole Agents, Wilhelm and Co., 

182, Wool Exchange, Coleman-street, London, E. CG... 
Western Electric Co. (Aro), 79, Coleman-street, London, E,0................ 15 
Zurich Incandescent Lamp Co., 47, Victoria-street, London, 8.W. .......... 

LAME n aad owas United Electr! Light Com Ediswan-buildings, 86-87 
on and Swan 0 ompan wan- 

Queen-street, London, E. O., and Branch 3 оз 06 % „% %% %% 6% % % % „%% „0 8 dox 
‘Electrical Company, 122 and 131, Charing Cross-road, London, W.C. ........ —. 
ашчы. AO 69, 71 & es, Queen Victoria-street, London; & Salford 25 

LAM 
Edison & swan. United Electric Light Company, Ediswan-bnildings, 86-37, 

Queen-street, London, E. C., and Branchen .. - 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, £.0.; & Salford 25 
-Macfarlane and Co., Glasgow .... 88 


Edison & Swan United Electric Light Company, Ediswan-buildiags, 88-87, 
. Queen-street, London, E. C., and Branches „ 
General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E. C.; & Salford 25 
Johnson & r'hilltpes, 14, Onion-6t.. Vid Broad-st, Lovduu ; & Chariton, Kent. 1, 83 
Muirhead and Oo., 54, Old Bro⸗d- street, r. ; and Eimer's End, Kent ..:. 23 
Bax (Jullusland Co., Nidgmouns street, Store-street, London, W. O.. . 96 
LUBRICANTS. 
.  Willoox (W. Н.) and Co., 84-86, Southwark-street, London, 8. 23... „ ^8 
MANUFACTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow........ · 7 
Drake and Gorham, 66, Victoria-street, London, S. W . ½éu7 
Easton, Anderson& Goolden,3, Whitehall-pl.,London,S. W. Works: Rrith,Keat 40 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. C., and Branches 
: Elnott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. O.. 


: General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 25 
Henley s(W „T.) Tel. Works Co., 27, Martin’s-lane, London, and М. Woolwich. > 1 
Jackson (P. R.) and Oo., Salford Rolling Mills, Manchester . 
Johnson & P ps,14, Union- ok., Old ad-st., London; & Chariton, Kent. 1, 83 
Laurence, t and Co., Gothio Works, Norwioh .. ... осоо е rne T 
Lund ‚А. P., Bradb -stroet, Kingsland, London, N. E eeessooeveb ana ce — 
Muirhead and Co., 54, Old Broad-etreet, E. O.; add E!mer's And, Kent...... 93 

· Nalder Brothers and Oo., 16, Red Lion-street, Clerkenwell, London, E. C., 18,31: 
Sax (Julius) and Co., unt-street, Store-street London W.C. TIT 26 
Siemens Bros, & Co., 12, Queen Anne’s-gate, London, S. W.; & Woolwich, Kent ‘6 
Telegraph Manufacturing Company, Helsby, near Warrington; and 11, Queen 

vi еј t. London, E. O.; and Liverpoo „% „%% % %% %% „%E % %%% „%%% 1 
METERS (Electricity). | \ 
Chamberiain and Hookham, New Bartholomew-street, Birmingham ........ 12 
Edison and Swan United Electr-c Light Company, Ediswan-buildiuge, 36-87, 

^ Queen-stre London, EB. O., and Branchenns . э 0 — 
General Electric Co., 68, 71& 88, Queen Victoria-st, London, E. C.; & Salford 25 
Johnson and Phillips, 14, Union-cs., Old Broad-st., London; & Charlton, Kent. 1, 83 
Laurance, Scott and Oo., Gothic Works, N — =e а ав со m ав mnam Ф 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, S. W. . 82 
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Classified index to Eleotrical Trades.— Continued. — 


MIOA. 
Sanders, Wake & Co., 28, Great St. Helen‘s, London, E. Co.. 
Wiggins (F. & sons, 10, ''ower-hill, and 108 and 108, Minories, London, E. O. 25 

MICROPHONES. 

Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. C.: and Coventry. Rngland...... ....... 8 
General Electric Co.,69,71 & 88,Queen Victoria-street,London,E.C.; & Salford 25 
InternationalElectrio Company, 55, Red Cross-street,London,E.O .......... 23 

MOTORS (Electric). 

Brush Electrical Engineering Co, 49, Queen Victoria-street London E,C 83 
Clayton Foundry Company, Clayton, Manches tern 9 
Crompton & Co., Mansion House-buildings, London, Е.С. ; & Chelmsford. 16,24 
Crypto Works Co., 29, Clerkenwell-road, London, Е.С. .................... 17 
Easton, Anderson & Gooldeu, B, Whitehall-pl., London, S. W. Works: Erith, Kent 40 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 


97, Queen-street, London, E.C., and Branches.......... m MEC NET 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 

Broad-street, London, E.· “UYU: crecer „ 5 
General Eleotrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 25 
Greenwood and Batley. Armley-road, Leeds; and 16. Gt. George-st., London — 
Holmes (J. H.) & Co., Newcastle-on-Tyne ; & 17, Soho-square, London, W. 4 
Jackson (P. R.) and Oo., Salford Rolling Mills, Manchester — 
Johnson & Phillips, 14, Union.ct., Old Broad - st., London; & Charlton, Kent 1,33 
Laurence, Soott and Co., Gothic Works, Norwich ....... . eee 
Mather and Platt. Salford Ironworks, Manchester €— = 
New Beeston Cycle Co., Coventry ........... Se e RR EN S dl 
Newton Electrical Works, Taunton, England 2 2 e -- RETT 8 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W. and Wool 8 


NON-CONDUCTING COMPOSITION. 
NON-MAGNETISABLE WATCHES. 

Smith (S.) and Son, 9, Strand, London, W.C. 
OR FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C. ; & Salford 35 
Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London; and Manchester — 
PAINTS, &oc. 

PATENT AGENTS. 
Chapman (J. C.) 70, Chancery-lane, London, W.C. eeee ne ee 906 „% (D ом ою (D «о — 

Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W.C, .......—.. 83 
PORCELAIN. 

Ballers Limited, 82 & 83, Queen-st., London, Е.С.; and Hanley and Tipton — 
POROUS CELLS. 

Epstein Eleo. Accumulator Co., Victoria Mansions, 28, Victoria-street, 


ades Nene hava a Ga os MEN ae 22 


Westminster, London, S.W. Wut e 
Stift (J.) and Sons, London Potteries, Lambeth, London, fl. W. 4 
PUMPS. 


Allen, Son and Co., Bedford; and 19, Great George-st,, London, S. W..... 15 
ae 48. Еа Со., Ledsam-st. Works, Birmingham; and 9, Viotorla-at., 

n on, 0 09€*09560250*59»00000600905€0006000000€000€000€002028200999000€00000002099220987909 
Easton,Anderson & Goolden,8,Whitehall-pl.,London,8. W. Works: Erith, Kent 40 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 2 6 %% „% 6% „64% % „% „%„„%„%öb 6ö9 ео =n 

SAND BLAST APPARAT J3. 
Tilghman’s Patent Sand Blast Co., Broadheath, near Manchester = 
SCREWS, TERMINALS, &o. 
Automatio Standard Sorew Co., Halifax 6 % , % ᷑ĩ, „% ео „„ „% „%%% „%„%„ „ „ 6 0 „0% „„ „„ „„ ое 27 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
ueen-street, London, E. O., and Branches. — 
Lehmann, Bros., 38 Hampshire : street, Torriano-a venue, London, N. W.. . 17 
SCREW THREADS. 
Bros., 88, Hampshire-street, Torriano-avonue, London, N. W... . 17 
SHUNT-BOXES. 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E.O .... 20 
SOCKETS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
» Queen-street, London, E. C., and Branches — 
Electrical Company, 133 and 124, Charing Croes-road, London W. COC... — 
, General Electric Oo., 69, 71 & 88. Queen Victoria · st., London, E. C.; & Salford 27 
. Lundberg, A. P., Bradbury-street, Kingsland, London. LL. ꝑ⁊ — 
STEEL. WHEELS. 
Jackson (P. R.) and Co.. Salford Rolling Mills, Manchester 
STEEL AND IRON FOUNDERS. 
Jackson (Р. К.) and Co., Salford Rolling Mills, Manchester 
STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, S.E, ........ 
Stiff (J.) and Sons, London Pottery, Lambeth, London, S. .. 
STORAGE BATTERIES. (See ACCUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 
Dunoan, Wallet and Co., 114, Fenchurch-street, London, E. Oo. 85 
Indestructible Paint Co., 27, Cannon-street, London, B.C, ................ 85 
Johnson & Phillips, 14, Union-ct., Old Broad-at., London: & Chariton, Kentl,83 
Muirhead & Oo., 54, Old Broad-street, E.O. ; and Elmer's End, Kent. 28 
SURFACE CONDENSERS. 


+ 


ce 02 „% 06600002 ољ 


Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.С... — 
Mansion House. buildings, E. C.; and Chelmsford . 16,24 


5 
Evered and Co., 27-35, Drury-lane, London, W. C.; and Birmingham. 
General Electric Co., 89, 71 & 88, Queen Vietoria- at., London, E. C.: & Salford 25 
Holmes (J. H.) & 1185 ewcastie-upon-Tyne ; & 17, Soho- square, London, W. 4 
Johnson & tis ips, 14, Union-ct., Old Broad-st,, London; & Charlton, Kent 1,88 
Lundberg, A. P., Bradbury-st. Kingsland, London, N.... . 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. ....18,81 
whee Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, 6 
Connolly Bros. 1 Manchester. London Agent: C. Е, Quicke, 72 
Finsbury- pa voment, б; і E 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E.C., and Branches — 
Electric Co., 69, 71 & 88, Queen Victoria-st., London, . C.; & Salford.. 25 
Viotoria Rubber Company. Edinburgh v-9€909252a4008080€500090800901»0050609c6222925 ое эл 
TELEPHONE APPARATUS. - zm - 
'C.T.C. and Manufacturing Co., 186-155, Shaftesbury-avenue, London, W. C.; 
and Ooventry, England, 665⁊—ã2ꝝ̃ t оо „ „ OO 32 


Н г 


— 
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PAGB 
C. T. C. and Manufacturing Co., 188-188, Shaftesbury-avenne, London, W. C.; 
and Coventry, Ёпр!апй.......................... еее 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-81, 
Queen-street, London, E.C., aud Branchen 4% 25 
General Electric Со., 69,71 & зв, Queen Victoria-st., London, E. C.; & Salf 
Telegraph Manufacturing Co., ety near Warrington, and 11, Queen 
Victoria-etreet, London, E.C.; and Liverpool ....... „„ NUIT 
Western lectric Co.. 79. Coleman-stroet London, E.C. 6 6 %%% „% „„ „% „% „% „„ 6% „% 66666» o 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C..... 
Henley’s (W. T.) Teleg. Works Co., 27, Martin's-lane, London, & N. Woolwich 
Johnson & Phillips, M, Union-ct., Old Broad -st., London: & Charlton, Kent 1 
Muirhead & Co., 54, Old Broad -street, E. C.: and Elmer's End, Kent У 
Вах (Julius) and Co., Ridgmount-street, Store-steet, London, W.C. 
Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen 
Victoria-street London, Е.С. ; and Liverpoo!!!!!l 6 
THERMOMETERS. 
Hioka, James J.. 8, 9 & 10, Hatton-garden, London, E.C. esgo0^ans8a00.806000900€9€9 1 
TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-etreet, London, E.O. 83 
on House-buil London, E:C.; & Cheimsford. 16,24 
Easton, Anderson & Goolden,8, Whitehall-pl.,London.8.W. Works: Frith. Kent 40 


u 1 8 


AE! 


TRANSMITTERS. 
C. T. C. and Manufacturing Co., 186-188, Shaftesbury-avenue, London, W. C.; 
and Coventry, Ёп@!ап@й................ w . %ũ« b 2 2 
Edison & Swan United Electric Light Company, Ediswan-buaildings, 96-87 
Queen-street, London, E. C., and Braoches ............ ‘bind v dE s NEN Y ds 
Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
Broad-st , London, E.C.......... VVV o . 
General Electric Co., 69-71, Queen Viotoria- st., London E. C.; and Salfo 
TRAVELLING CRANES. 
Easton, Anderson & Goolden, 8, Whitehall-pl., London, S. W. Works: Erith,Kent 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad - at., London, E. C a ꝶH!n ** e^ 2 060 о 6 %%%%%%%%% „%%% „%%% ьо ое оа 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; & Salford 
TURBINE MAKERS. 
Easton Anderson&Goolden,8.W hitehall-pl. ,Loudon,8.W. Works: Erith Kent 
Gilbert Gilkes and Co. Ken OO 2 6 „ „„ „„ OH HHO „„ 6 „% „% „% „% % „„ „ „%% „%%% „ „%.“ 9%“ 
Giiather (W.) & Sons, Central Works, Oiduam . . 
Howes. S., 84. Mark-lane. Londou, E.C. e@®eeeeseseoaoneeaameeeeasasenearve I ENSEZIJ 
TURNERS (ivory and Hard Wood). 
Bonnella and Son, 68, Mortimer-st., W.; and 42-43, Kirby-st., London,E.C. 
UNDERGROUND MAINS. 
Callender's Cable and Construction Co., 90, Cannon-street, London; Erith 
Marshes, Kent 6 6 „% „%. „ „6 „% 2 6 % „ 6 „„ „% „ 6 66% „„ „„%ꝙ а „ 6 % „% „% „% „% „ „„ e „ е ee @ee E] 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kent1,33 
VACUUM TUBES. 
Bounella (Н. D.) and Son, 58, Mortimer-street, London, W.................. 9 
Edison & Swan United Electric Light Company, Ediswan Baildings, 86 & 
87, Queea-street, London. E.C., and Branches ...... 


S Ra 


e al |S- Ba 


Hloks J. Je, 8, 9 and 10, Hatton-garden. London. B.C. .„.................... 10 
Wilhelm & Oo., 182, Wool Exchange, Coleman-street, London, E. COO. — 
VENTILATING. 
Belliss (G. E.) & Co., Ledsam- street Works, Birmingham; and 9, Victoria- 
street, Loudon, S.W. t: 18 
Blackman Ventilating Company, 68, Fore-street, London, №.С.............. 20 
Matthews & Yates, Swinton, Manchester ......... xac wow eae e 17 
VOLTMETERS, 


Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 16,24 
Drake and Gorham, 68, Victoria-street, London, 8. MMW w.. 7 
E iison & Swan United Electric Light Company, Ediswan Buildings, 8 & 


87, Queen-street, London, E.C., and Branches ......... —€—— EN sisie == 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 

Broad-st., London, E.C €6*«090990000e020600024890590006099*2989 090699206259 seen ев 9890090 
Elliott Brothers, 101, St. Martin's-lane, London, W.C................. Waive. эше 


Evershed and Vignoles, Woodfield Works, Harrow-rd., London, W. ........ — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.: & Salford 25 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kentl, 84 
Muirhead & Co., 54, Old Broad-street, E.C. ; and Elmer’s End, Kent 28 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ....18,31 
Nalder Brothera & Thompson, 84, Queea-st rest. Cheapside, London. Е.С... — 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E.C. .... 2 
Pitkin, J., 68, Red Lion-street, Clerkenwell, E. Coco 20 
Richard, Jules, Paris зае 6 „% „% „„ „ „ %% „% во „% %% „% % „% „%%% „%% %%% % „%% „% %% „% %% а оо „%% %%% % 66% „%tt7/d 20 32 
Siemens Bros. & Co., 12, Queen's rds rine London, 8.W.; & Woolwich 6 
White, James 16-20, Cambridge-street lasgooouru᷑ rn rrr 7 
VULOANITE. | : Н 
Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, Е.С. 17 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester. 


WIRE (Covered and Uncovbred). 
British Insulated Wire Co.. Preston 33% .. K я 
Connolly Brothers, Blackley Manchester--Agent : C. F. Quicke, 72, Fins- 

bury-pavement. London, ‚Сб. 6 6 %% %%% %% %% „„ %% „% % „%% ĩr „ „% „%% „% „%%% „% „% „%% 66 „„ „60% 
Edison & Swan United Electric Light Company, Ediswan Buildings, 86 & 
87, Queen-street, London, E. C., aud Branches ..... „5 PEE 
Felten and Guilleaume—Sole Agents, W..F. Dennis and Co, 33, Billiter-ste, 
London TIENIIIEII JJ К ЖЕКЕЧЕ 000008 0 0 000 20060000 060000 *€9 «обовоеоьб ооо оооооб оов осе see 
Fowler- Waring Caoles Co., 32, Victoria-st., London. S. W.; & N. Woolwich 
General Electric Cc., 69, 71 & 83, Queen Victoria-st., London, E.C.; & Salford 
Glover (W. T.) and Co., Salford, Manchester; and 39, Viotoria-st.. London 
Henley'8 (W. T.) Teleg. Works Co.,27, Martin's-lane, London,& N. Woolwioh 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kent 1 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, E.C. .. 
Salmony (H. M.) and Co., 61, Caaring Cross-road, London, W.C. .......... a 
Siemens Bros. & Co., 12, Queen Anne'8-gate, London, S. W.; and Woolwich 
Telegraph Manufac Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E. G.; and e ird FC 
Western Electric Co., 79, Coleman- street, London, E.C. e es as ao =s «„ 


IRE-COVERINO MACHINES. 
ш Johnson & Phillips, 14, Union-ot, Old Broad - at. London; & Charlton, Kent 1,53 


| BON | 


д 
см 


— | WIRING 


Edison & Swan United Electric Light Company, Ediswan-build.ng;, 88-37, 
Queen-street, Lond п, E. C., aud Brauches .............».- no aan am unensa 7T 
“Mavor and Coulson, 4t, King-street, Bridgeton Cross, Glasgow T „ te ow on m 
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HIGH INSULATION TEST SET, {Measures up to 50,000 g. with 100 Volts. Weight without Tripod, 251b. ` 
Price £25 : 0 : 0 р r 
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= NALDER SRO? & C* LONDON. 
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— . 


INSULATION TEST SET, | GENERATOR, 
Reads up to 20 ©, with about 100 Volts. | For use with Test Set. 
Price £7 : 0:0 Price £9 : 10 : O 


16, RED LION ST., CLERKENWELL, LONDON, E.C. 
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C.T.C. & MANUFACTURING CO, ір. 


Telegrams :—** EN DUCTION ”/ (Шорон 


186 & 188, SHAFTESBURY AVENUE, 
mM LONDON 


| | N — | 
COVENTRY, ENGLAND. | 


— — 


ALL SIZES OF 


TRANSFORMERS. 


— Fiectric Comp Aux, Ib 


32, Victoria Street, Westminster, LONDON, S. W. 


*999999999999099999999 


CONTRACTORS FOR 


ALL KINDS or ELECTRICAL ENGINEERING UNDERTAKINGS, 
CENTRAL STATION ELECTRIC LIGHTING, 
ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 
rus TESLA ro:rzass ALTERNATING svsrex or suxcrnica. TRANSMISSION 


sy wach POWER, INCANDESCENT ann ARC LIGHTING may вк 
MOST EFFICIENTLY SUPPLIED rao tz SAME CIRCUITS. 


THE WELL-KNOWN S HALLE N BE RG E R M ETE R FOR ALTERNATING CURRENTS, | 


As approved by the BOARD. OF TRADE. 


] WURTS LIGHTNING ARRESTERS for Continuous and Alternating Currents. 


mem EFFiciency. ТВ ANSFORMERS. | LOWEST PRICES. 


For full Particulars, Prices and PIU инон to the Offices of the Company, as above. 


аан 
" ELECTRICAL PATENTS. 
ate RAIN, M. Inst. E. E., M. Inst. M. E., Fellow of the Chart 
Jules RICHARD Ms FRÈRES) | v 6. CORMAN ainia saint Ден, и 
| NORFOLK HOUSE, NORFOLE STREET, STRAND, LONDON, W.C. 
— PARIS " РАТЕХТЕЕЗ HAND cation, gives Fall Information 


uon e мш, ts tth application 
Gtectric — Instruments, een London") _ 


SEs AMMETERS, | „ы. “HOW TO DISINFECT.” 
a оне, nw «с VALUABLE BOOK, 


dai | M CHH 
| i i | WATTMETERS Prepared at great expense, and giving simple directions 
EN j| (ELF-BECORDING .HOW TO DISINFECT" 
ҮЙ and INDICATING.) in cases of the various Infectious Diseases, as also In every-day 
UNE, : — — — . Mfe, will be sont Free on Application. 
WW elf. Recording and з он 


A 10 | other Instruments for ASCO. 4 THE SANITAS CO., La., 


all Soientiflo and BETHNAL GREEN, LONDON, 
Industrial Purposes. DISINFROTANT MANUFACTURERS, AND SOLE MANUFACTURERS 


rein JOSEPH LEVI & CO., 5915 Wholesale xps usi 
Btock at a9 ents, 2 
97, Hatton Garden, LONDON. EG. | _ “SANITAS” | 
‘Belegraphic ada: “Leviathan London." - Formerly 40, Furnival St., “Holborn. DISINFECTANTS and APPLIANOES, 
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be satisfied with the usual generalities about the inadvisability 


of enlightening competitors as to what the Company is doing; 
an argument which cannot in the case of statutory electric 


lighting enterprises be made to hold water, seeing that the 


undertakers already disclose so much of their doings, and that 


their business bears but a remote relation to the business of 


an ordinary trading concern. ä 

So much for the hard-heartedness of йіне lighting com- 
panies vis-a-vis ‘the compilers of analyses of their annual 
accounts. 


guilty of something scarcely less reprehensible. 
of Trade, with that indulgence in regard to municipal electric 
lighting which it invariably displays, has made no attempt to 
bring local authorities within the ambit of Section 9, and as 


a consequence municipal accounts are made up to all manner 


of datés, ranging from the last day of December to the last day 
of May, entirely spoiling the sweet simplicity which results 
from the coincidence of the financial with the calendar year. 
The weighty ecclesiastical reasons which led Dionysius 


Exicvus about 1,400 years ago to convert Lady Day into New 


Year's Day seem scarcely to apply to electric lighting accounts 


at the end of the nineteenth century; and as municipalities - 


are in these days nothing if not progressive, this would seem 


an excellent opportunity for them to set Нев MAJESTY'S . 


Treasury & good example at a cheap rate. Let them 


abandon the ancient custom тапбигией by the pious: 


Scythian. 


In an analytical Table published this week, we offer to our 


readers a key to the financial position of the electrical under- 
takings of 10 London companies, 2 Vestries, 18 provincia] 
companies, and 80 provincial local authorities. Our Table 
relates, of course, only to statutory concerns, and only to such 


as have an annual output of at least 50,000 units, and have 


been at work for at least a year. Speaking generally, our 
endeavour has been to indulge in a minimum of “ adjustment.” 
Indeed, had it not been for the conscious or unconscious 
“actuarial duplicity” of some of theaccountants, we should have 
preferred to have transferred the items in the Board of Trade 
form of accounts ** unhousel'd and unanel’d” straight into the 
Table ; not, of course, to save labour, but to avoid the defects 
due to the introduction of the personal equation. 
figure to whieh we need call special attention is that given for 
the total cost of the Board of Trade unit. In the case of 


companies this total includes not only repairs and main- 


tenance, but depreciation. In the case of municipal concerns, 
which usually make no allowance whatever for depreciation, 
it includes the sum set aside in connection with the repayment 
of the local loan; and since this by itself is not sufficient to 
make adequate provision for depreciation, we have also included 
any small sum that is here and there put aside for this most 


necessary purpose by а municipality possessing. more than 


average foresight and actuarial candour. 

A few.totals and averages deducible from the serried columns 
of figures of the Table we are discussing may not be altogether 
amiss. Including the London Electric Supply’ Corporation, 
which has published no financial return since the end of 1898, 
and the undertaking of the Islington Vestry, the eleven com- 
penies and three vestries now at work within the metropolitan 
area have expended about 4} million sterling on land, build- 
ings, machinery and mains. Omitting, as perforce we must, 
the City and Metropolitan companies, there remain six con- 
cerns which at once pay dividends, and are not averse to 
supply full information as to output. These six enterprises, 
which may be taken as representing nearly the best that 
ean be done in this country, have the low capital expen- 


The municipalities do not indeed refuse to divulge . 
the great secret of the units sold by them; but they are | 
The Board 


The only 


diture per kilowatt-hour. sold of 48. 6d., the ratio оѓ: expenses 


to receipts averages 60 рег: cent., and the coal: bill per 
unit sold averages a little less than: jd. Turning to the 
provincial companies, if we except the Birmingham Electric 


Supply Company with its altogether’ abnormat capital expendi- 
ture of over £186,000, and the Liverpool Electric Supply 
‘Company with its capital expenditure of over £264,000: (a 


concern whieh has since suffered the euthanasia of voluntary 
absorption by & municipality), it will be seen that the sixteen 
concerns which remain are all of modest dimensions; their 
capital. expenditure averaging only a paltry, £52,000. Our 
provincial companies are nevertheless in a healthy condition. 


Their capital expenditure рег, unit sold only averages a little 


more than 5s. 6d., and that in spite of one monstrosity with a 
capital outlay of 17s. Again, a coal bill per unit sold of a little 
over Id. is nothing to be ashamed of. Comparing provincial 
municipal with provincial joint-stock undertakings, one finds 
that the average capital expenditure of municipal ventures i is 
somewhat. larger and the outlay per unit sold and the coal 
bill per unit sold decidedly lower than in the case of thb 
companies, the municipal figures being respectively £59,000, 

4s. 6d., and id. So far, then, as figures can be made to prove 
it, the superior financial economy of municipal enterprise is 
proved. But it must be borne in mind that the large street- 
lighting loads with which so many municipal ventures are 
blessed render rigid comparison. fallacious; and it must not 
be forgotten, also, that the two largest and best provincial 
company enterprises have not been included by us, for reasons 
already stated: If anyone cares to generalise dogmatically 
upon the strength of the returns of less than a score of 
companies, and of a score and a-half of local authorities, he 
does so at his peril. 


f , , E 


REVIEWS. 
: | ы i К 
The Commercial Organisation of Factories. By J. SLATER Lewis 
(London : E. and F. N. Spon.) ; 

This handsome volume, if not the first Bite to treat the 
whole question of works organisation in conneotion with large 
manufacturing’ establishments, is certainly the most complete 
yet published. . Written by а practical man, who has appa- 
rently served in all essential positions, and who is now the 
general manager of one of our leading engineering companies, 
it possesses & special value in that it embodies the experience 
of both the workshop and the counting-house, in addition to 
that of the Board-room, the latter an important element in 
these days of limited liability undertakings. 

The keynote of the book is system— system from beginning 
io end system from the Board-room to the shops, and not 
only in books of account kept in a front office by accountants, 
and duly certified by auditors. The system as a whole aims 
at making the balances of the works department as detailed 
and accurate as the financial details of the ledger. In the 
author's earnest efforts to strike right home, he spares neither 
principal nor employé; but sums up the faults and virtues 
of great and small without fear, favour, or affection. . We 
thoroughly appreciate his trenchant remarks on the qualities 
which are necessary to make a successful head of an establish- 
ment, and on the nice distinctions which he draws: between 
the qualifications of a chief clerk and a first-rate book-keeper, 
and so on. The introduction is full of pregnant generalisa- 
tions, which, though admitted by all in the abstract, are. by 
no means so commonly practised.as their importance renders 
desirable. We make special reference to the sore points tof 
Staff precedence and promotion by merit. It is notorious in 
some firms that work is materially delayed by uncertainty on 
the part of the chief officials, both as to their own position 
and that of their subordinates, so that nobody knows who is 


who. As to promotion, well, until “ rieh uncles and.“ friends 


Add 
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on ihe directorate” are prohibited by Act of Parliament, merit 
will hot always meet with the reward it deserves. 


., The author makes a very decided stand against the old 
practice of commencing work before breakfast at six in the- 
morning, before, in fact, the responsible heads of the depart- : 


ment have arrived. He very properly, in our judgment, points 
out Ње loss that must occur even under the most favourable . 
ebnditions from the running of the machinery for & portion of 
the men only, from the cost of power for lighting and heating 
the shops and from time lost if they are not properly heated, 
fram the men commencing work before breakfast, and there- 
fore being physically unfitted for duty, and from the fact that 
the heads of the departments are absent. 
are weighty enough in the country, where the men rise and 
retire early; but they are still more so in London, where 
men frequently have to eome long distances by railway, 
and the habits of life tend to the keeping of late hours, and 
where the heads of departments rarely arrive before 9 or 9:80. 

The offices of the Chairman, Managing Director and Pirec- 
tors are reviewed at some length. The estimate held by the 
author of their respective duties would prove instructive to 
‘some Directors we have heard of in recent times. The Secre- 
‘tary, too— the official mouthpiece of the Board of Directors 
comes in for some wholesome advice as to early attendance and 
opening and registration of letters before the heads of depart- 
ments arrive. It would be well for many companies if this 
simple matter were attended to more regularly. Interim 
monthly balance sheets, the importance of which is insisted : 
upon by the author, cannot be too strongly commended, ' 
‘This monthly cheek upon éxpenditure enables the auditor | 
to make an effective examination of the accounts, and faci- 
litates the detection of waste or extravagance in any of 
the departments. It also lessens the trouble of preparing 
‘the shareholders’ annual balance sheet, and ensures greater 
efficiency in the entire management. In fact, it is only: 
‘by: means of interim balance sheets that the standing 
charges can be properly gauged and their proportion to the. 
works costs accurately determined from time to time, and 
adjusted if need be. The very common practice of adding a 
fixed percentage to cover the cost of management is obviously . 
unsatisfactory, and likely to lead to commercial disaster at the 
end, unless it be determined at intervals from actual figures. 
It has been urged that the selling price of an article has been 
fixed within narrow limits by competition, and that a new firm . 
must do business at or below this price. This is probably true, 
and though expediency may justify a small profit or even 
a loss at the first, yet the exact cost must be ascertained at 
frequent intervals if the cost of production is to be reduced 
sufficiently for a new firm to compete successfully with old- 
established rivals. The author aims at a system which, while 
comprehensive enough to embrace transactions, of any magni- 
tude, reduces to a minimum the labour involved in recording 
and classifying the several transactions of both the spending 
and receiving parts of the business by a comprehensive use of 
printed sheets and tabulated books kept by ordinary clerks, the 
books of accounts, strictly so-called, being entered up from 
them by skilled accountants in the usual way. There is 
nothing essentially new in this proposal. It is, indeed, but the 
outcome of every-day experience, and is practically the ordi- 
nary method of eonducting large industrial concerns. The 
‘novelty consists jn the exelugive use of printed forms for 
‘recording all the possible transactions of the works and offices 
in a regular manner with the minimum of labour and cost. 
‘Since nothing ig left to the vagaries of a clerk the records 
are invariably in form, and the dissection of any. of the 
accounts, costs of material, labour, &c., can be accomplished 
with great ease by ordinary clerks. It may be thought 
that the author has carried. the system too far, and that 
ihe forms, about 200 in. all, are more numerous than 
‘most works require. Yet not a single form appears to us 
‘to be superfluous, although certain businesses may have no 
use for many of them. The principle is .eorrect; and we 
venture to assert that the use of these or gimilar forms will 
not only facilitate business and lessen errors, but will enable 
the exact costs of production to be determined at frequent 
datervals. Curves of «ost may then be plotted which. will 


These objections | 


help to fix the selling prices, and show the directions in which 
retrenchment should be made and business pushed. There 
are three excellent diagramas illustrating the main fentures of 
the system proposed. On page 408 diagram No. 544 shows 
at a glance the order of precedence of the staff, and traces 
the interdependence of the Company from the shareholders, 
through the Directors and General Manager to the humblest 
workman. It shows at a glance the relative position of each 
man with his immediate chief and subordinates. The 
diagrams require adjusting to suit special cases, of course; 
but the idea is excellent and generally applicable. We agree 
with the author that such a diagram should be drawn on 
double-elephant size paper, and mounted in the general and 
works offices of all large factories. It would definitely settle 
the position of each man at a glance, and fix his responsibility. 

In а case at the end of the book there are two coloured 
diagrams, distinguished by the letters A and B. The former 
is called the diagram of manufacturing accounts, and shows 
the various transactions of the works, the collecting of the 
several items, the transfer through the several books to the 
ledger accounts, and the recording of the delivery of finished 
goods to customers. The latter is called the diagram of 
balance-sheets, and shows the carrying of the credit and debit 
balances from the ledger accounts to the profit and loss and 
revenue account and balance-sheet. 

This useful book is printed in first-rate style. It is divided 
into convenient paragraphs, which are numbered and headed, 
each one dealing with a separate item. The index is carefully 
prepared, and together with the table of contents, affords a ready 
means оѓ reference to any desired feature of the system described. 


The Gas and Oil Engine. By Dvcarp Cerk. Sixth Edition, 
Revised and Enlarged. (London: Longmans, Green and Co. 1896.) 


Few men, and probably no Englishman, can claim to have 
made the gas engine a subject of closer or more complete 
experimental study than can Mr. Dugald Clerk; and all that 
he has to tell us about this branch of engineering research is 
entitled to our utmost respect and attention. We may not be 
able to agree with him in all that he says, and there may, 


indeed, be some few things about which we are prepared to 


hold opinions contrary to his; but in every case we can be 
sure that behind what he claims to teach there is a vast 
accumulation of experimental evidence and close observation 
of gas-engine phenomena. 

The book before us is now in its sixth edition, a fact which 
shows how much Mr. Clerk’s authorship has been appreciated. 
The present edition marks a somewhat important change in 
the character of the work; so that, although, as a rule, a 
sixth edition must perforce be beyond the reach of destructive 
criticism, yet a radical change in its guise may possibly keep it 
within range of the critic’s arrows. In fact, a large portion of 
the present work is quite new, and relates to matters not dealt 
with in previous editions. This new matter is contained in 
Part II., which, together with the Appendices, occupies from 
p. 271 to p. 546, or practically half the volume. Part I. is 
entitled ** The Gas Engine up io the Year. 1886," this date 
being selected, not because it corresponds to any important 
event in the history of the gas engine, but for the reason that 
the author’s original edition was published in that year. In 
fact, Part I. is a simple reprint of an earlier edition, and for 
that very reason contains muth that is now obsolete and 
valueless, especially as it is still written in the present tense. 
For example, in the account of the Stockport engine we 
are told that this engine is similar to Robson's in theory, 
but the front end of the cylinder is not used for charging, the 
piston being made a double trunk with the crank between, and 
one end and one cylinder being motor, the other end and the 
other cylinder being displacer. Compression occurs in the 
motor cylinder." However true this may have been in 1886 
it is no description of the present pattern of Stockport 
gas engine. Again, in Part I. we find that ‘‘at present the 
largest gas engines do not indicate more than 40 R. p., and 
very few are in use so powerful "—a statement that is con- 
tradicted in a great many places in Part II., as on p. 815, 
where a 60 k. H. p. gas engine is illustrated, ог on pp. 323 to 
325, where a 100 m.r. Stockport gas engine of modern 
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type is deseribed. Instances might be multiplied, but we have 
said enough to show that by adopting this method of compila- 
tion the author compels the student to unlearn in Part П. a 
great deal that he may have taken pains to learn while reading 
Part I. A better plan would have been to have re-written 
Part I., giving due qualification to such obsolete matter as it 
might have been considered advisable to retain. 

Part II. deals with Gas Engines produced since 1886,” 
and includes several useful chapters relating to oil engines. 
The first chapter describes a number of gas engines giving an 
impulse every revolution, among which the ingenious engines 
of Mr. Atkinson, and the Trent and Day engines, 
receive detailed notice. In concluding this chapter Mr. Clerk 
makes the following practical observations :— 


“The principal difficulty of all engines having open exhaust ports at the 
time of charging the cylinder lies in the proportioning and directing the 


flow of the entering gas and air to displace the burned gases without | 


passing unburned gas away through this exhaust port. In the ‘Clerk’ 
engine this trouble was met by the long conical entrance and considerable 
length of cylinder for the sweep of the entering gases; and in all engines 
such as the ‘Trent’ and the ‘Fawcett,’ where the power piston is dis- 
charging gases simultaneously with the entrance of the fresh charge, this 
trouble is increased, and it becomes necessary to leave large volumes of 
exhaust gases in the cylinder to avoid loss of gas at the exhaust ports, 
Mr. Beechey has succeeded very well indeed in minimising loss from this 
cause, as shown by the very fair results he obtains. He has the advantage 
of greater expansion thau the ‘Otto’ type, although the disadvantage of 
greater proportion of exhaust gas brings down his economy.” 

Mr. Beechey, it should be said, is the inventor of the 
‘c Fawcett” gas engine, one of which, indicating 11:49 KH. p., 
at 150:8 revolutions per minute, consumed 24-74 cubic ‘ft. of 
Liverpool gas per B. H.P. per hour, and showed an absolute 
indicated efficiency of 19:8 per cent. Notwithstanding this 
tolerably good result, we think Mr. Clerk. has put his finger 
upon the chief reason why the open-exhaust type of gas engine 
is liable to be uneconomical. 

A very useful chapter is the one on Тһе Present Position 
of Gas Engine Economy.” Improvements in economy in the 
past are attributed—and, we think, rightly—to increased com- 
pression pressures. This chapter contains а section dealing 
with some methods still open to obtain increased economy. 
Increase in size of the engine is one of / these: methods, the 
theoretical efficiency being more nearly approached in large 
than in small engines of:similar proportions. It remains to 
be shown, however, what limitations are: placed upon this 
improvement, or how far the increase in cylinder dimensions 
can be carried before an appreciable advantage ceases to be 
obtained. Mr. Clerk advocates a further increase in compres- 
sion pressure, but regards а compression of 200lb. per sq. in. 
as considerably above the limit likely to be useful in a simple 
gas engine; to render such compressions. possible he (the 
author) considers that compound engines will require to be 
designed." At the same time, he thinks that “ efficiencies of 
45 per cent. of the whole heat given to the engine are now 
within the reach of the engineer." We are glad to have this 
encouraging opinion, while at the same time we feel that all 
the gas engines we have as yet tested or heard of are sadly 
wide of this mark. Yet we quite concur in Mr. Clerk's opinion, 
and we do not think it will be very long before this high 
efficiency, or a close approach to it, will be attained.  . 
Mr. Dugald Clerk's book is. опе to be read by all students of 
gas and oil engines, and more particularly, by those who are 
already acquainted with the elements of the subject. For the 
elementary student also, provided he be wary about attaching 
present importance to much that he will find in Part I., it 


furnishes a reliable text-book. Perhaps, on the whole, it 


would be better for tle student to read Part II. first, and 
Part I. later, or, even better still, to studiously read the two 
parts into one another simultaneously. . 


М.р, (London: Н. K. Lewis.) Pp. 145. 2nd Edition. 


The reputation of the electric bath is at the present time 


suffering from its association with the advertisements of mas- 
варе shops; and this naturally does not tend to increase the 


favour in which it is held by the medical profession or the; 
public. This is to be deplored, because there is а good deal 
to be said in favour of the remedial value of electricity applied: 


in a legitimate way. 


| presenting different sectional areas at different parts. 
. Hedley's methods of attacking the problem and the figures 
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Dr. Hedley’s book deserves a welcome from those members 
of the medical profession who wish to learn something about 
the electric bath; the Constant Current," Faradic and 
* Sinusoidal” baths.are clearly described. The author has set 
himself the task of determining how much of the current through 
the electric bath traverses the water only, and how much goes 
through the patient’s body, and concludes that 25 per cent. 
or more must traverse the body immersed. This estimate 
seems to us to be rather a high one, but, of course, the 
amount must depend upon the relative resistances of the 
patient, and of the water which surrounds him; indeed, the 
magnitude of current in different parts of the patient must 
vary, because the body is & conductor of irregular shape, 
Dr. 


and measurements obtained by him are interesting. 

Another important chapter is that on the employment of 
electric lighting currents for the electric bath. With the con- 
tinuous supply there is considerable risk of the patient receiving 
heavy currents leaking to earth through the bath, unless 
proper resistances are interposed on both the positive and the 
negative wires, for we do not believe that there is any very 
trustworthy way of insulating a fixed bath fitted. with water 
and waste pipes. Dr. Hedley advocates careful insulation ; but 
we should prefer a protecting resistance upon both wires, to 
trusting to the insulation of a bath where leakage to earth 
might be set up by the accidental spilling of some water. 

The book deals also with the use of local baths, or‘local 
applications of electricity through the medium of water or 
water douches. | | | 

The great advantage of using water as the medium, between 
the human body and the wire conductors lies in the admirable 
contacts which water affords; these, assisted by the good 
effect of the thorough moistening of tne skin, enable large 
currents to be borne without much cutaneous diseómfort. 
With children, especially, one is enabled to carry out vigorous 
electrical treatment when the child is put into a bath, although 
with other modes of application this is not so easy. From 
the electrical standpoint Dr. Hedley’s book marks an advance 
in medical electricity, and one which we are glad to notice. 


The Dynamo: Its Theory, Design and Manufacture. Second 
Edition. By C. C. HAwkIxs, M. A., and F. Wa wis. (London: Whit- 
taker and Co. 1896.) E 

So far as we have been able to discover by careful compari- 
son of the book before us with a copy of the first edition, 
there are but few alterations or additions, and these occupy at 
most only a few lines. The present edition is well printed and 
strongly bound, and we ате glad to see that a work, perusal of 
the first edition of which gave us a very high opinion, has met 
with public appreciation and success. | 


N. C. S. TESTING SETS. 


Messrs. Nalder Brothers have recently put upon the market 
some very handy portable testing sets, which should combine 
а maximum testing speed with a fair degree of accuracy. 
Fig. 1 is the type especially designed for testing cables and 
circuits in the streets. It consists of a sensitive d’Arsonval 
galvanometer with a reading telescope, a set of shunts with a 
short-circuiting stop, and a 100,000 ohm coil. The method of 
reading differs from the ordinary telescope method, the mirror 
being a short focus one instead of plane. The makers claim 
that the magnifying power is such that the'same accuracy is 
obtainable as with the old type of telescope at 40in. The box 


| | . M | | under the eye-piece contains Ayrton-Mather universal shunts 
The Hydro-Electric Methods in Medicine. By W. S. HEDLEY, 


whose multiplying powers are 1, 10,100, and 1,000. These are 
switched in or out by a switch with a milled ebonite head, there 
being a short-circuiting stop before the 1,000th:shunt. A second 
switch can be turned to “test” or “ deflection," thus con- 
necting the battery and galvanometer either to the cable, or 
to the 100,000 ohm coil to take the constant. Messrs. Nalder 
Brothers state that with 100 volts a deflection can be obtained 
through 50,000 megohms. The key to the extreme right is 


left out in the latest type of instruments, as turning the 


446 


. THE ELECTRICIAN, JANUARY 29, 1897. 


second switch to off answers the same purpose. The 
whole shuts up in a box and weighs about 251Ь., and a tripod 
is supplied for street work. . LK. ` 

The double test set illustrated in [Fig. 2 has two separate 
bridges, one for high and one for low resistance measure- 


Fic. 1.—Street Testing Set. 


ments. The latter bridge has two dials reading units and 
tens, and a third dial, to which the proportional coils are con- 
nected, marked Могтіриу Brince Reapina BY 100, 10, 1, 
4gth and roth. The insulation bridge is also a Wheatstone 
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Fid- 2.—-Double Test Sct. 


bridge, to be balanced in the ordinary way, and it is thus 
direct reading. There are 15 stops, from 0:1 to 20 megohms, 
and the proportional coil switch has two positions, for 
multiplying constants of 1 or poth. 


The use of switches with sliding contacts, instead of plugs, 
is & great advantage for instruments which are meant 
for workmen’s use. The contacts keep themselves clean, and 
there are no plugs to lose. The clear directions marked on the 
instruments themselves render it difficult for a man even of 
average density to make a mistake. . | 


The instrument is also made with only the insulation bridge, 
thus making a very convenient instrument for testing house- 
wiring. This pattern is shown in Fig 3. | 


Fic. 4.—-Generator for Use with Portable Bridge. 


t 


Fig. 4 is a generator giving an E.M.F. of about one vol- 
per turn of the handle, for use with the insulation bridge. It 
is more handy than a battery, though, of course, any battery 
can be used for the purpose. | | 


SUPERHEATED STEAM ENGINE TRIALS. 


At the ordinary meeting of the Institution of Civil Bagineers, 
held on January 12th, a Paper was read on ''Superheated Steam 
Engine Trials," by Prof. William Ripper, M.Inst.C.E. The author 


‘pointed out that the use of superheated steam had been in abey- 


ance for the past thirty years, during which time ‘a continually 
increasing gain in steam-engine efticiency had followed the-develop- 


ment of the multiple-axpansion engine, and the increase of steam 


pressures. The limit having been now nearly reached. in this direc- 
tion, engineers were again reverting to superheating, from which a 
further considerable increase of efficiency might be looked for. 
Trials had been carried out on a 17 1. H.». ‘‘Schmidt” motor, a single- 
acting, simple non-condensing engine, supplied with superheated 
steam from a Schmidt superheater, to determine the steam con- 
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sumption of the engine working with various degrees of superheat, 
and at temperatures considerably beyond those usually employed ; 
and also to find to what extent the dryness-fraction of the steam, 
and the heat exhange between it and the. cylinder-walls, were 
affected by the superheat. The heat expended in superheating 
reduced the amount of heat employed in evaporation of water ; but 
the heat so diverted for the purpose of superheating was shown to 
be productive of a considerable gain in thermal efficiency. Thus an 
expenditure of 5, 10 and 15 per cent. of the furnace-heat to super- 
heat gave a net gain of 12, 38 and 70 per cent. respectively of the 
work done for heat supplied.. When the load on theengine was fairly 
constant very littleregulation of the superheat was necessary, and the 
temperature of the superheated steam in the coils remained remark- 
ably steady. Ifthe load on the engine was reduced, the temperature 
of the steam in the superheater immediately began to fall, though 
there was no appreciable change in the condition of the fire; on the 
other hand, if the load was increased, the temperature of superheat 
iucreased also. If superheated steam was desired at the engine, 
then the superheat being once taken up by the steam should have 
its high temperature preserved by all possible means till it reached 
the admission valve of the engine. | 

It was stated that no important gain could be theoretically ex- 
pected from superheating, the actual gain:in practice being due to 
the more or less complete removal of the loss by cylinder conden- 
sation. When steam was superheated it was in a more stable con- 
dition than without superheat, and if the steam contained sufficient 
excess heat, the steam in the cylinder could be rendered dry at cut- 
off and at release. 
trials described in the Paper. Superheating thus removed the 
principal source of loss of heat in the cylinder, namely, water at 
release, and it reduced also the amount of the heat exchange between 
the steam and the cylinder-walls to a minimum. The effect of 


varying degrees of superheat upon the steam consumption per unit 


of power was illustrated by a large number of trials under varying 
conditions. 
per square inch pressure superheated to 674°F. on entering engine, 
reduced the steam consumption from 38:5lb. without superheat, to 
17-05lb. per indicated: horse- power per hour, the rate of decrease of 
steam consumption with increase of superheat being approximately 
uniform within certain limits. It was: pointed out from the indi- 
cator diagrams how rapidly.the superheat disappeared on admission 
of the steam to the cylinder, and how few were the cases in which the 
steam in the cylinder was found to be superheated at cut-off, though 
admitted in a highly superheated condition. It appeared from these 
experiments: that unless the: degree: of superheat of the steam 
entering the engine reached at least 200 F. above its normal tem- 
perature with a late cut-off, or a still. higher degree of superheat 
for an earlier cut-off, the condition of the steam in the cylinder at 
cut-off was that of wet steam at the temperature of saturation. In 
order that the steam in the cylinder might be superheated during 
expansion and dry at release, it was necessary that its temperature 
on entering :the engine should be about 300°F. above the tempera- 
ture normal to its pressure. When the steam was dry at release it 
was superheated at cut-off from 50°F. to 100°F., finally falling at 
end of about three expansions to the temperature of saturated 
steam. For а small increase in the number of expansions the tem- 
perature at cut-off rapidly fell to that of saturated steam. 

The author considered ‘superhéating not as as a means of obtain- 
ing a thermal ећсіепсу im any way proportional to the 5 
used, but as a device for réalising as far as possible the full thermal 
efficiency of saturated steam, by rendering the cylinder practically 
non-condueting. The practical difliculties supposed to be asso- 
ciated with the production and use of superheated steam had been 
satisfactorily overcome. Experience had shown that with ordinary 
care as to purity of feed water, superheater tubes after long periods 
of severe work showed no signs of burning, scaling, or injury of 
any kind. With the greatly improved quality of lubricating oils 
no trouble need arise with the lubrication of superheated steam 
engines. The best results could be obtained when the steam was 
supplied at about 650°Е. at the engine. It was important to use 
good non-conducting material to maintain the high tempera- 
ture of the steam in its passage to the engine. The best results 
in these trials had been obtained in association with a high 
range of pressure іп one cylinder with a late cut-off. Any cause 
which tended: to increase initial condensation in the cylinder 
with saturated steam tended also with superheated steam to 
absorb the superheat and to neutralise its useful effect in the 
cylinder. Superheated steam at high temperatures might be safely 
and advantageously used in double-acting engines. Many such 
"engines were now at work or in course of construction. The point 
requiring chief consideration in'the design of engines to work 
with superheated steam was the steam-admission arrangements. 
The steam-admission valve, being subjected to the maximum 
temperature, should be practically frictionless, so as to remove 
the necessity for its lubrication. | zm 

The Paper was accompanied by an Appendix of Tables, giving 
the results of a large nuinber of trials, and accompanied by diagrams 


This had been accomplished in certain of the 


Taking one example, it was shown that steam at 120lb. 


illustrating the effects of superheating on steam consumption, 
dryness-fraction of steam during expansion, heat: interchange 
between the steam and the cylinder walls, work done per pound of 
Steam and thermal efficiency. 


ILLUSIONS ACCOMPANYING. THE FORMATION OF 
PENUMBRZ : THEIR BEARING ON X-RAY INVES- 
TIGATIONS.* | | 

=. 4 BM С. SAGNAC. 


On gradually introducing between an opaque object A (Fig. D, 
and a radiating source S, whose apparent diameter has a sensible 

size, a second opaque object В, the shadow of A seems to be attracted 

towards the shadow of B. The reason of this: effect is that the 

introduction of B into the beam C, which determines the penumbra 

of the edge of A nearest to B, prevents the illumination of a 

portion F of this penuinbra. and this portion F gradually increases 

in size as B is advanced. Thus one sees the shadow of A extending 

towards B into the region F. - At the same time the diminution of 

the extent of the penumbra F, to the gain'of the shadow, increases 

the distinctness of the deformed portions of the contour of the 

silhouette. 6 ИО ИОНИ 

As the intensity of the radiation increases the penumbree tend to 

disappear, and the phenomenon becomes still more striking. It is 

the same in the case of photographs of shadows, when the intensity 
of the source or the time of exposure increases. It is also interest- 

ing to photograph the shadow effects produced in the interior 
of a camera, the object glass of which is replaced. by a suitable 
diaphragm, which receives diffused: light. On the roughened glass 

of the camera. or on the photographs, can. be seen unexpected 
distortions of the shadow of the object A in the neighbourhood of - 


1 iv. us 5s \ 


Fic. 1. 


the shadow of the object В. The shadow of a 10d A, penetrating 
obliquely into the penumbra of B, appears to be deflected as if by 
a sort of refraction process. If B is a system of slits or rods, the 
shadow of A may have the appearance of, a torsade, If A is also a 
system of slits or rods,.the shadow of A is a system uf torsades, 
ќе. Take the саве when В is seen from A at an angle less than 
the apparent diameter of the source,S. For the portions of A 
situated fairly near to tho penumbra of B, the source S can be 
separated by B into two separate regions, giving two distinct 
shadows of K. | o. 

The origin of the following phenomena is now seen,;and a 
detailed theory is easily established :—The shadow of a rof pene- 
trates into the penumbra of а, ring. either becomin bent or 
doubled into two separate shadows., In the interior o the ring 
the shadow of a rod is not a prolongation of the outer shadow, 
except in the case, of the central. гой. This phenomenon was 
shown in a photograph. taken by daylight.t , M. Mauritius: has 
obtained effects of 4 similar nature ith a pear-shaped Crookes 
tube, either very little or not at all ‘‘diaphragmed,” and he con- 
sidered them due to new properties of'N-rays.. ; . 7. c... 

Take an opaque. disc, B (Eig. 2), the penumbra оѓ which receives 
rays sugh,as,SA from the squrce S. 410 еве rays, if S is narrower 
than B, and most of them if S.is, not much ,wider than B, have 
projections on,the.screen E, directed from the. centre O of, the 
shadow of the disc towards the edges. . An opaque rod, A, perpen- 
dicular to the screen or to the photographic plate E, will give a 
shadow, A’, in the direction OA“, as if. A were: illuminated by a 
source placed between the screen E and the disc B. If the 


illuminating surface S has a relatively intense centre of emission, 


the distinct shadow of B, which this point would give, is internally 
— 22; „l!!! TTT!!! ye 


* From the Comptes Rendus, November 25, 1896. 
+ The photograph is reproduced in the original article. 
t Wied. Ann., September, 1896, p. 346. R^ e 
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illuminated by S over а zone in which the illumination decreases 
from the edges to the centre, and which possesses the property 
already noted. The photographs obtained with X-rays by MM. E. 
Villari * and Abel Buguet t can be explained in this manner. 

Suppose we examine, in the penumbra of a rectilinear edge parallel 
to a luminous slit, the limit which separates the penumbra, the illu- 
mination of which gradually increases from the region uniformly 
illuminated by the full light. The impression on the retina or on the 
photograph represents a narrow band of variations, which, if the 
. rectilinear edge be replaced by a second slit for instance, produce 
two maxima separated by a minimum. MM. L. Calmette and G. 
T. Thuillert, and M. Fomm§, who obtained phenomena of this 
nature from a Crookes tube, regarded them as fringes of diffraction 
of the X-rays, and deduced wave lengths of very different values. 
Speaking generally, no conclusion can truly be drawn from 
observations of these shadows without taking account of the follow- 
ing facts :— 

1. The size and shape of the source S, and the relative brilliancy 
of its various portions. 

2. The shape and position of the opaque bodies B placed 
vee S and A, as well as the shape and position of the body A 
itself. 2 | | 

3. The photometric properties of the retina, or of the photo- 

graphic plate. 
- 16 is necessary to carefully compare the Rontgen shadows with 
shadows produced by a luminous source, which is comparable in 
‘size, shape and brilliancy of its various portions, with the frequently 
complex source of the X-rays. Up to the present the only net 
result of such a comparison is that the diffraction of X-rays has 
never been actually observed, and that their rectilinear propagation 
has shown itself to become more and more perfect as the accuracy 
of the experiments increases. | 

Let me recall the results that have been published : (1) М. J. 
Perrin showed that the possible wave-length of X-rays must be 
considerably less than the wave-length of green light ||; (2) I next 
showed that the wave-length must be less than a tenth part of 
the wave-length of green light; (3) finally, after the invention of 
the focus tube, M. Gouy showed that the wave-length could only 
be considerably less than a hundredth part of the wave-length of 


green light**. 


MUNICIPAL INSURANCE. tt 


After referring to the exceedingly. profitable nature of a well- 
managed fire-insurance business, the author explains the position of 
Bristol in the hope that others may thereby be induced to give the 
benefit of their knowledge of the position of other towns, as by 
these means accurate information may be obtained as to the posi- 
tion of many towns throughout the country. The aggregate 
amount of the municipal insurances in Bristol is £730,098, and the 
premiums amount to £1,577. 4s. 9d., the property insured includ- 
ing docks, hospitals, electrical plant (£14,000 for £74. Os. 6d., less 

15 per cent. commission), &c. 
ristol, like other towns, having received a notice that its power 
station premium would have to be insured at an increased rute 
of premium, viz., 10s. 6d., instead of бв.. a Sub-Committee was 
appointed to consider the matter. The Sub-Committee reported 
to the Electrical Committee, recommending the Committee to re- 
insure for the year at the increased premium, and asking instruc- 
tions as to any further consideration of the matter. The Sub- 
Committee were requested to further consider the question and to 
report. After having further considered the question the Sub- 
Committee recommended the Committee to approach the Fire 
Insurance Tariff Committee in May or June, 1897, when they would 
have had further experience in municipal central.station risks, and 
the Committee would have plenty of time before their policy 
expired to make other arrangementa in the event of no satisfactory 
terms being made by the Insurance Company. 

The author then proceeds to consider some of the suggestions 
from time to time made for solving the problem of municipal 
insurance. | | 

First.—Shall insurance be abandoned altogether? Personally, 
the author believes it would in the end pay ; but the risks would 
fall on the ratepayer of to-day, who would first have to take the 
risk of an absolute loss by a big fire, and in addition would have 
to contribute à payment to a fund to provide the ratepayer of the 
future against the risk he of to-day is taking. | 

“Comptes Rendus, Aug. 51, 1896, р. 420. 

T Jbid., Nov. 2, 1896, p. 689. + Ibid., April 20, 1896, p. 877. 

T „ Sept. 1896, fp. 350. Sec also The Electrician, Nov. 6, 

| ыы Rendus, January 27, 1896, р. 186. 

T Ibid., March 31, 1896, p. 783. ** Ibid., July 6, 1896, р. 43. 

tt Abstract of a Paper read by Councillor G. Pearson, of Bristol, before 
the Municipal Electrical Association on January 28th. 


Secondly.—Shall municipalities insure partially? A suggestion 
has been made by a gentleman having considerable experience in 
the insurance against marine risks that the Council should begin 
by becoming its own insurers for one-half of the value of its pro- 
perties. "This suggestion appears to meet some of the difficulties 
of the former suggestion. The ratepayer of to-day would not 
assume such serious responsibilities, and the half premium saved 
from the Insuranoe Company would in course of time form the 
nucleus of an insurance fund, which might ultimately induce the 
ratepayer of the future to assume the whole responsibility of a total 
abandonment of insurance by means of insurance companies. 

Thirdly.—Shall the electrical committees of all municipalities 
abandon the insurance of their stations? To this question, so 
long as the present rate of premium exists, the author has no 
hesitation in answering, Yes. The premiums extorted by the 
Tariff Committee are in excess of what is required to cover the 
risks, and have been increased not on account of fires at electric 
light stations, but on account of fires at electric-appliance manufac- 
tories. But the first question that arises is not, Who shall bell 
the cat?” but, How shall we bell the cat?” The difficulty 
pointed out as to starting an insurance fund exists here, but to a 
smaller extent. The risk is not very large, but there may be 
difficulties in inducing a Town Council to face it, small though it 
is, especially when the natural fears of a Councillor are in 
by the active canvass of interested insurance agents. The author 
sees one way out of the difficulty. There.are few towns which are 
not by this time either making a profit or fast approaching that 
much desired time when they will, and the author suggests that 
electrical committees should ask their councils to allow them to use 
the first profits made for forming an insurance fund, say in Bristol 
of £4,000 or £5,000, other towns forming such funds as they think 
the size of their stations demand. The interest on this fund, plus 
a very small annual payment, would in a few years place each 
electrical committee absolutely out of the reach of fire risks, and 
without anyappreciable call on the ratepayers. This would removethe 
one great difficulty in starting an insurance fund, viz., thenecessity of 
appealing to the rates to raise it in the first inatance. Personally, 
the author would scarcely feel justified in allowing a municipal 
electric lighting undertaking with which he was connected to 
remain uninsured without any fund in hand to meet a possible loss 
without making a serious call on the rates for the half-year.in which 
the fire occurred. 

Suggestions have been made for a mutual insurance fund to be 
formed by municipalities for general insurance. This has at first 
sight much to recommend it. The municipal risks are as a rule 

The credit of the parties concerned is unquestionable, and 
these characteristics would appear to promise an ultimate suocess. 
But on further consideration culties suggest themselves. 

The author does not think that corporations have the necessary 
роте to join together and mutually guarantee each other’s risks. 

ut assuming this difficulty removed by legislation, are the risks, 
on closer consideration, so simple and so uniform in character ag 
they at first sight appear? At Bristol they do the whole of the 
scavenging by means of men in municipal employ, and by means 
of their own horses and plant. They would therefore require 
stabling for 200 horses, with the necessary plant, carts, harness, 
and also the accompanying workshops for the production of carts 
and harness, to be covered, and in addition they havea dock under- 
taking to be covered to the extent of between £300,000 to £400, 000, 
with risks greatly varing in degree, to say nothing of the electric 
light undertaking itself. It appears to the author to be too much 
to hope that an ordinary Town Council employing contractors for 


its scavenging, having no trading undertaking such as the Bristol 


Docks, in fact having only municipal buildings and possibly muni- 
cipal estates to cover, would be prepared to join a town situated 
as Bristol is at this moment, and make a mutual insurance of such 
very varying risks. If this be so, then they would be driven to 
differentiate their respective risks and charge increased premium 
for one risk as against another in different towns. en they 
get to the position of an ordinary insurance company with vary- 
ing premium, and would ultimately find themselves quarrelling 
as to rates precisely as they were now, the only difference being 
that they now quarrelled with the insurance companies, and then 
they would be quarrelling amongst themselves. 

A further suggestion has been made for the formation of a mutual 
fund for the insurance of municipal electric lighting stations 
alone, but the same difficulties present themselves in a slightly 
modified form. 

In the face of these difticulties the author cannot see any reason- 
able hope of forming a mutual fund for general municipal insur- 
ances, or even for the insurance of electric lighting stations alone. 

Having looked at this question from various points of view, the 
author is driven to the conclusion that the best arrangement is for 
each town to seek to become its own insurer. 

First.—As to the general risk. By becoming, in the first 
instance, its own insurer in part only, accumulating the premium 
saved to form the nucleus of an insurance fund and setting aside, 
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half-yearly, a small additional sum from the rates to aid in the 
formation of the insurance fund, and by these means a fund may be 
raised in a few years of sufficient size to justify the abandonment 
of ordinary insurance altogether ; the period of total abandonment 
depending greatly on the freedom from fire losses in respect of the 
Corporation properties. 

Second.—As to its electrical risk. In this case the difficulties 
‘are not so great; there are few installations in existence which 
are not fairly well built, and where profit is not already being 
made, or will be made at no very distant date. Nothing would 
be easier than to obtain leave from the Council to set aside a 
fund equal to the profits of the electric light installation for a 
few years to form an insurance fund; and even if the Council 
declined to set aside a sum equal to the whole profits they may 
be induced, at any rate, to set aside a portion of the profits; in 
which oase the day when ordinary insurances oould be abandoned 
would only be delayed a short time longer. Failing the adoption 
of either of these courses, the only other alternative the author 
‘sees is to assist in the formation of several non-tariff offices. 
One would be of no use, as it would be boycotted by the tariff 
offices; and, therefore, incapable of re-insuring. This last sug- 
gestion the author looks upon as a last resort in the event of 
the previous suggestions failing to meet with the approval of 
Town Councils generally, and not to be seriously entertained 
until the other proposals have either failed to obtain a trial, or have 
failed after having obtained it. 


— — MÀ — ꝓ DC — 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, January 8, 1897. 


The Booster Patent.—The uses of the booster for the 
regulation of E.M.F. for various purposes have been steadily 
increasing, and the issue of a broad patent on the subject on 
December 8th.came as a surprise to many who had supposed 
that the features of the modern booster” were the outgrowth 
of evolution rather than a specific invention. The patent was 
granted to Mr. H. Ward Leonard. There were no less than 
13 interferences in this case ; and during the many years that 
the controversy has been pending in the Patent Office, the use 
of the device became general. 


Large Three-phase Transmission Plant in Brooklyn.—The 
Edison Electrio Illuminating Company of Brooklyn, N. Y., has 
just bought a large tract of land on the water front, on which 
it will erect à large three-phase transmission plant, which will 
be used as & wholesale source of supply for the Company's 
four present stations. The current will be developed into high 
pressure for series aro lighting, low pressure for Edison work, 
and two-phase for alternating. 


Oarborundum Works at Niagara Falls.—It is stated, on the 
authority of Mr. E. G. Acheson, that the Carborundum Com- 
pany will erect a plant on the Canadian side of the river for 
the manufacture of carborundum. Mr. Acheson has, it is 
stated, devised a method of producing graphite and pure carbon 
in the electrical furnace, which products are largely used in 
the manufacture of electric light carbons. For the manufac- 
ture of these substances a plant on the Canadian side is to 
be erected as well as one on the American side. In the 
new system Mr. Acheson develops graphite from carborundum. 
This is done by subjecting the carborundum to a much higher 
temperature in the electrical furnace than is required for the 
production of the carborundum itself. The pure carbon is 
produced by subjecting coke or impure carbon to a tempera- 
ture in the electrical furnace sufficiently high to volatilise the 
ash and other impurities present. The Company will simply 
produce the new carbon, leaving its manufacture to other 
existing concerns. | 


High-Pressure Accumulator.—Prof. John Trowbridge, of 
Harvard University, bas made publio the results of experi- 
ments made by himself with a high-pressure accumulator, the 
object of which was to secure a steady source of electricity for 
the study of the discharges of electricity through gases in order 
to trace the character of these discharges from their first 
manifestations to the point of development of Röntgen rays. 
Prof. ‘Trowbridge used 5,000 Planté cells, and expects shortly 
to have 10,000 in action. Each cell consists of & test tube 


449 


Bin. long, and an internal diameter of about lin. The strips 
of lead are insulated from each other by rubber bands, and do 
not extend to the bottom of the test tubes. "Three of such 
tubes are mounted in blocks of wood which have been boiled 
in paraffin, and the blocks are suitably arranged on shelves in 
cases. Each case contains about 400 cells, which can be placed 
in parallel or in series by suitable switches, and each case can 
be used alone or in combination with the other case. The 
action of the battery shows very clearly, Prof. Trowbridge 
states, what takes place in starting the ordinary aro lamp. 
A small spark first breaks down the resistance of the air and 
then the arc is set up. By means of this battery Profs. Trow- 
bridge and Richards have examined the spectra of the new gas, 
argon, and have discovered that this element, although chemi- 
cally very inert, exhibits a remarkable sensitiveness to an 
electrical stimulus. Thus in the form of rarefied gas at a definite 
pressure, it changes from a red tint to a vivid blue tint, when 
oscillatory electrical discharges are passed through it. A small 
amount of impedance in the circuit is sufficient to change the 
tint of the discharges through the gases. The Professors have 
called the tube filled with argon at about one millimetre pres- 
sure, a talantoscope.“ They also examined other gases, and 
discovered & remarkable series of multiple spectra which are 
dependent upon the electrical conditions of the circuit, that is, 
upon the E.M.F., the impedance and the capacity of the circuit. 
They conclude that a battery of 5,000 cells giving 10,000 
volts is not able to excite the Röntgen rays in a Crookes tube. 
10,000 volts seem to be the lower limit at which the Róntgen 
rays fail to appear or to be just on the point of appearing. 
With 10,000 cells giving 20,000 volts, it is probable, Prof. 
Trowbridge remarks, that the Róntgen rays may be excited in 
the tubes. | 


Electric Railway Extension.—The Third Avenue Railway 
Company of this city has olosed a contract with the General 
Electric Company for the equipment of the Spuyten Duyvil 
extension of the road. The new line will extend from the 
present terminus of the Amsterdam-avenue cable line at 165th- 
street to Spuyten Duyvil Creek, a distance of about 24 miles. 
The overhead trolley system will be used. The poles will be 
of ornamental cast-iron, placed in the middle of the roadway, 
and each alternate pole will carry a 2,000 с.р. arc lamp. The 
generators will be direct-connected, the current being partly 
distributed through subways alongside the line. The rails 
will be copper bonded, while the return feeder will also be 
placed between the rails of each track. It is calculated that 
the road will be in operation by next summer, and the cost of 
the improvements will be not less than $350,000,— $100,000 
for the power house, and $250,000 for the electrical equipment. 


January 15, 1897. 


Reported Consolidation of the Fort Wayne Electric Cor- 
poration and the Siemens and Halske Electric Company, of 
America.—A consolidation has, it is stated, been effected 
between the Companies named, and, according to information 
at hand, all papers have been signed completing the negotia- 
tions, and an inventory of stock of the interests involved is now 
being taken. It is probable that the title of the new Company 
will be the ‘‘Siemens and Halske—Fort Wayne Electric Cor- 
poration.” The plante of the two Companies, located at Fort 
Wayne, Ind., and Cicero, a suburb of Chicago, will be continued 
in separate operation. The plan of the new concern is to pro- 
duce electrical apparatus and supplies of all kinds, including 
electric railway equipments and cars. The capital of the 
combined interests will be $6,500,000. The desire of the 
Siemens and Halske Company to combine electric lighting with 
its business, and that of the Fort Wayne Company to engage 
in the manufacture of electrical railway equipments is given as 
the basis of the consolidation. 


Trolley Competition in Brooklyn.—The annual report of the 
Brooklyn Elevated Railroad Company, Brooklyn, N.Y., shows 
a decrease in traffic of 7,460,132 passengers as compared with 
the previous year. The president of the Company ascribes 
this loss to two causes, namely, the hard times of 1896 and 
the competition of the surface trolley roads. 


E 2 


450 


CORRESPONDENCE, 
ON ELECTRICAL TERMS USED BY PHYSIOLOGISTS. 
TO. THE EDITOR OF THE ELECTRICIAN. 


Sm: May I ask space to defend my use of the barbarisms 
** zincative " and “ zincable"? A normal mass of protoplasm 
is isoelectric ; but if locally injured or otherwise excited gives 


current (through the galvanometer) from normal to disturbed. 


protoplasm, and it is usual to say that normal is electrically 
negative to disturbed protoplasm. The further terms “ elec- 
.tro-negativity of injury” ог of action,” wave of negativity” 
are derived from this consideration, and, to the best of my 
‘knowledge, universally employed in physiological monographs 
and text books (my own included). · | 
I have, however, always been careful to correct the mis- 
apprehension between positive and negative in this 
polar sense by insisting on the analogy between the current 
in protoplasm from active to normal (in the galvanometer 
‘from normal to active), and by adding that, in reality, active 
tissue is the analogue of the zinc of a voltaic couple, i.e., 
alectro- positive; and that by the “ negative ” of physiological 
literature we should everywhere understand * positive." But 
to write in this fashion would lead to hopeless confusion, and 
I, for some years, compromised by giving active protoplasm 
as “ electromotive,” resting protoplasm as ** electromobile.“ 
This last word is, however, subject to the same ambiguity as 
that which has corrupted the term.“ excitable.” By saying, 
e. J., that a muscle is more excitable, it may be meant either 
that it will respond to a weaker stimulus, or that it will give 
a greater response to a given stimulus, i. e., either that it 
is more ''erregbar" or more leistungsfähig.“ Evidently a 
Similar ambiguity would arise from the word “ electromobile." 
To make even the elements of the subject at all clear, we 
require adjectives to indicate that physiologically active tissue, 
_where chemical activity is raised, is, like the generating plate 
of a voltaic couple, electro-positive ; and that resting tissue is 
capable of being rendered electro-positive by excitation. The 


comparison is made, and the ideas expressed by saying that | t 


active tissue is “© zincative," resting tissue zincable.” : 
But this is not all. In the more complicated problems of 
, electro-physiology, we shall find that the ordinary phraseology: 
altogether breaks down. How, e.g., can one make intelligible: 
even such fundamental and comparatively simple phenomena 
as Bernstein’s electro-tonic decrement or Hermann's polari- 
sation increment? We want substantives as well as adjectives: 
to express the facts that ** the capability of becoming negative? (in 
reality, electro-positive) is increased under anodic influence 
and decreased under kathodic influence. This is conveniently 
expressed by saying that the zincability is increased under 
anodic influence, decreased under kathodic influence, &c. 

I cannot further pursue the defence of my barbarisms with- 
out undue trespass on your space; and will therefore conclude 
by urging (1) that we must have two pairs of adjectives and 
substantives to convey the ideas; (2) that it is important to. 

correct the idea conveyed by the “negativity” of physiologists ; 
and (3) that it would lead to hopeless confusion to reverse the 
word. Zincative, zincable, zincability, zincativity, are not 
elegant, but they are very convenient; and, without dis- 
respect to your editorial opinion, very clearly informative 
‘of the elementary principles of animal electricity, and very 
- explanatory of several verbally mysterious phenomena. Give 
me prettier words answering the same purpose, and І will 
gladly drop my barbarisms.— Yours, &c., | 
| Auaustus D. WALLER. 
Boyal Institution, January 15, 1897. 


— e 


| BOOKS RECEIVED. 
Power Distribution for Electric Railroads. By Louis Bell. 
(New York: Street Railway Publishing Company.) Price, $2.50. 
** Catalogue of the Michigan Minipg School, 1894-96." (Houghton, 
. Mich., U.S.A.) Published by the Mining School. - 
Guide pour le Soufflage du Verre." By P. Lugol (Paris | 
Gauthier- Villars et. Fils.) A ee ыу 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first pou Thursday morning. ew pasts dr 
Price Lists, and similar matter should be sent early in the ‚] 


SPECIAL NOTICE—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NEARLY READY. 


The Subscription price remains 5s., postage 9d.; abroad, 6s. 6d. post 
free. After publication, 7s. 6d., by post 8s. 3d., abroad, 9s. post free. 
Subscription Orders should be tent in at once. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 8 and 3, Salisbury-court, Flect- 
street, London — . 

‘t MOTIVE . POWER AND GEARING FOR ELECTRICAL MACHINERY. ”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 12s. 6d, 
post free; abroad. 138. 6d. | 

“THe ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

: “SuBMARINE CABLE-LAYING AND Repargina.”—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now ready. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 

s seb of 40 Elemen and Advanced соса m = ш. Electrical 

ee classes. ese have been pre y Dr. J. Fleming 
And 3 will De found of great service to Teachers, Demonstrators, and 
Students, 'The object of this series is the eaving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., or Зв. Gd. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete set of Twenty 


Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each. A full 


prospectus sent post free. | | | , 

% ELzoTRIO MorIvE PowER."—4A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in whioh the author bas had much experience. 'The book is well 
printed, on good pa , and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 1 ууа 

“ DRUM ARMATURES AND COMMUTATOBS.”—By Mr. F. Marten Weymouth 
s also ready; price7 6d. (abroad 8s.). Prospectus on application. 

* ELEOTRIO LAMPS AND ELrorRIO LiaHTING," by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &a. Price 78. 6d., post 
ree. post free. 

'"ELEOTRICAL ENGINEERING FORMULA,” a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now der dL price 7s. 6d., by t 7s. 9d. 
(abroad 8&.). A ng de paper edition with wide margins can supplied 
price 12s, 6d., post free 138. (abroad 13s. 6d.). Prospectus on application 

* ARMATURE WINDINGS OF ELEcTRIC MacuriNES."—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 308., post free. 

“Tuar WoRK оғ Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

“Тнв Авт OF ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

„TE INCANDESOENT LAMP AND ITS MANUFACTURE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 88. ). 
Prospectus on application. | 

„ ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. | А | 

‘ PRAOTIOAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. А. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. | | 

“THE STEAM ENGINE INDICATOR AND IN DICATOR Dracrams.”—Kdited 
and enlarged by W. Worby Beaumont. 


‘ 


Price 3s. 6d., post free. 
“ LOCALISATION OF FauLts IN Exvectric Licht Mains.”—By К. C. 
Raphael. Nearly ready. . 


.. SPECIAL NorIcE.— TRE ELECTRICIAN ” ELECTRICAL TRADES’ 


DIRECTORY AND HANDBOOK FOR 1897.— The new edition of this 
well-known Blue Book is nearly ready, and will contain about 100 
pages more than any previous edition. Several new features are 
introduced, and the book will be indispensable to all engaged in 
the electrical and kindred professions. Subscription orders are 
now due. | PI 


TENDERS INVITED.—The Fareham Urban District Council invit 
tenders for insulated high-tension, twin-twisted, and low-tension 


concentric cables, earthenware conduits and laying (including 
excavation and making good), and sundry house and public lamp 


connections. Specifications, &c., may be had from the conan] in 
engineers (Messrs. Kincaid, Waller and Manville), 29, Great Се r se 
street, Westminster, London, S. W. ‘Fenders must be sent i. to 
Mr. Leonard Warner, Clerk to the Council, Fareham, Hants, by 


4 p.m. of Monday, Feb. 15. Our advertisement columns: contain 


additional particulars. 
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TENDERS IxvrrEp.— The Wallasey Urban District Council invite 
tenders for the supply and erection of a 200-kilowatt alternator, 
with engine combined, and for switchboard extension. Tenders 
(addressed to the Chairman of the Gas and Water Committee) 
to the Clerk to the Council (Mr. W. Danger), Public Oflices, Egre- 
mont, Cheshire, by 4 p.m. on Feb. 18. 

—— The Corporation of Derby invite tenders for wiring, 
fitting, &c., for electric light during the building of the 
Derby Technical College, Green-hill, Derby. Tenders to the Town 
Clerk (Mr. H. F. Gadsby), Town Hall, Derby, by 6th Feb. 

TENDERS AÁccEPTED.—The Southampton Harbour Board hav 
received the following tenders for the supply of clectric cranes :— 


Alterations 
Three One to existing 
3 ton. 12 ton. cranes. Total. 
Stothart and Pitt .. £4,597 ... 29,40 ... £210 ... £7,228 
Clarke, Chapman and Co. 7,840 ... 3,257. 400 ... 11,497 
Thomas Parker (Limited)............ 4,870 .. 2,700 ... 251 ... 7,801 
General Electric Company ......... 4,675 2,485 .. 240... 7,400 
Eisenwerk Nagel & Kamp (Ham- 

DUES) odo eee s 5,560... 2,600. — 8,160 
Cowans, Sheldon and Co. ........ ... 5580 ... 2,575 .. — 7,955 
Wimshurst, Hollick and Со. ...... 2400... 1,250 -— 3.650 
Chamberlain and Hookham...... . . 5,857... — — — 
Figee Bros, (Haarlem) . 4,250 — — — 
Bedford Engineering Company ... 3,070 — ME — 
Easton, Anderson & Goolden (Ltd.) — 1935 .. — — 
Mr. J. G. W. Aldridge's protecting 

estimate wa а.а. 2910 ... 1,650... 176 . 4, 780 


The firms tendering undertook to carry out the work within periods 
varying from 24 to 40 weeks. The sub-committee to whom these 
tenders were referred for consideration recommended the Board 
to accept the tender of Messrs. Stothert and Pitt at £7,228, being: 
the lowest complete tender for the cranes and alterations. Mr.. 
Alderman Bone (the Chairman of the Works Committee) moved: 
the adoption of the report, and prefaced his remarks by stating 
that they were not justitied in recommending the acceptance of the 
suggested tender, but they had only one lower which complied in 
every respect with their engineer’s specification, that of the Bed- 
ford Engineering Company. After considerable investigation they 
had come to the conclusion that it was desirable to accept the 
tender of Messrs. Stothert and Pitt, especially as Messrs. Siemens 
Bros. and Co. had been selected for the electrical part of the work. 
The Committee's recommenda tion was adopted. 

———— The Portsea Island Board of Guardians have received 
the following tenders for fitting up the new infirmary buildings at. 
Milton for the electric light :— : ' . 

New and Mayne (Limited), London (accepted)......... £248 0 


C. S. Mallett and Co., London ene 621 0 
T. Scott Anderson, Sheffield ............................. 530 0 
Н. F. Joel and Co., London HH . 514 0 
Smeeton and Page, London eene 455 7 


Wenham and Waters, LOndůunn u . 
Walker and Co., Portsea 


> 

e 

№ 

[un 

e 
0000008080000 


Pearson und Co., Bata. . bake 589 14 
S. Grossmith, Portsea........... eee 589 0 
Williams and Sons, Reading .............................. 307 0 
J. R. Penning, Soutbsea ... .. C . 459 12 
C. Forbes and Co., London .................. eene 319 11 


The Hampstead Vestry have accepted the following 
tenders :—Messrs. S. Zz. de Ferranti (Limited), steam alter- 
nator, £3,130; Messrs. Siemens Bros. and Co., exciter, £625); 
and Mr. T. Smith, travelling crane, £156. A complete list of the 
tenders sent in appeared in our issue of the 15th inst. The Vestry 
have accepted the tender of Messrs. J. Atkinson and Co. for wiring 
the Belsize Branch Library at £47. 3s. 10d. 
The Bury Town Council have accepted the tender of 
Messrs. H. H. Woods and Co., of Blackburn, for wiring the muni- 
cipal offices in Bank-street and Parson’s-lane for the electric light. 
——— The Halifax Town Council have accepted the tender of 
the Electric Construction Company for the supply of an engine and 
dynamo for the electricity supply works for the sum of £3,610. 
Vacancy.—The Electricity Department of the Islington Vestry 
require an assistant fitter. Applications must reach the electrical 
engineer, 50, Eden-grove,. Holloway, London, N., by noon of 
Monday, Feb. 8th. Full particulars are given in our advertisement 
columns. 


— A travelling representative for the Midlands is re- 
quired by a firm of electrical contractors. See advertisement. 
ENGINES FOR SALE.—Particulars will be found in our advertise- 
ment columns of a number of engines for sale. These engines 
' have been in use by a London electricity supply corporation. 
Patents Nortice.—Particulars will be found in our advertise- 
ment columns of notice given that Oscar von Morstein, of Berlin, 
has applied for leave to amend Letters Patent, No. 4,670 of 1895, 
for ** Improvements in electric apparatus for igniting and extin- 
guishing gas jets simultaneously from a distance." Opposition 
must be lodged within one calendar month from Jan. 20 next. 


Е Revel, £152 (including £80 telegraph material). 


Business Norices.—In co uence of the re-organisation of th 
staff of the Epstein Accumulator Company (Limited), Mr. L. Broek 
man and Mr. W. Northey have been appointed general managers 
Mr. Northey also acting as secretary to the Company. 

PERSONAL.—Messrs. Wheatley Kirk. Price and Goulty, of London 
and Manchester, have just admitted Mr.. Ernest Sherley-Price into 

artnership. The firm now consists of the following members :— 

r. Henry Sherley-Price, Mr. W. R. Goulty, Mr. S. Sherley-Price, 
and Mr. E. Sherley-Price. - ; 


DIssOLUTIONS OF PARTNERSHIP, —Messrs.Sidney George Trehearne 
and Frank Henry Gurney, hitherto carrying on business as elec- 
trical engineers, under the style of S. G. Trehearne and Son, at 
155, Fenchurch-street, London, E.C., have dissolved partnership. 
Debts by Mr. S. G. Trehearne. 


————— Messrs. William and Ernest Turner, and David 
Crowther, electrical engineers, trading as Turner Brothers and 
Crowther, Byrom Arcade, Huddersfield, have dissolved partnership. 
Debts by Messrs. Wm. Turner and Ernest Turner. 


BANKRUPTCY.— The first meeting of creditors in the failure of 
W. R. Ridings, electrical engineer, Albert-street, late ‘‘ Fairview," 
Bristol-road, Bournbrook, Birmingham, will take place at 23, 
Colmore-row, on Feb. 3. Examination on the same day at the 
County Court, Birmingham. Ж 

LiquipaTions.—A meeting will be held at Alexandra Works, 
Kast Parade, Keighley, on Feb. 26, to receive an account of the 
voluntary winding up of the Keighley Electrical Engineering Com- 
pany (Limited), whose undertaking was taken over by the present 
Keighley Electrical Engineering Company (Limited), in July, 1895. 

— — Creditors of the Acme and Immisch Electric Works 
(Limited) (in liquidation) must send in particulars of their 
claims to Mr. E. Wilding (one of the liquidators), 2, Clement's 
Inn, Strand, London, W.C., by Feb. 3. 2 І 

Exports ОЕ ELECTRICAL APPARATUS AND MATERIAL. — Тһе follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Jan. 20th 
to Jan. 26th, with the ports of destination:—  . | 

Argentina—Buenos Ayres, £563 (including £75 telegraph material) ; 
Rosario, £109. Australasita—Albany, £397; Melbourne, £92; Perth, 
£165; Sydney, £573. Belgium Antwerp, £201 (including £51 fuses). 
Ceylon—Colombo, £50. Chili—Valparaiso, £145 (telegraph material). 
Germany— Hamburg £225, (telegraph material. Holland—Amsterdam, 
£365 (including £240 electric fuses) ; Flushing, £38. Jndia—Bombay, 
£50 ; Calcutta, £454 ; Madras, £79 (including £65 telegraph material). 
Japan—Hiogo, £508 ; Yokohama, £535. Panama—Santos, £592 (tele- 
graph material). Peru—Calfao, £768 (electric light cable’. Russia 
Siam— Bangkok, £120 
(telegraph cable). South Africa — Cape Town, £23,161 (including £22,785 
telegraph cable); Durban, £1,192 (including £1,050 telegraph material) 
and 187 tons telegraph material unenumerated ; East London, £147; 
Port Elizabeth, £25. Straits Settlements—Penang, £120 (telegraph 
material). Total, £30,815. | 

FonEIGN-MANUFACTUREDELECTRICAL APPARATUS AND MATERIAL. 
—Foreign-made goods have been re-exported as follows :— ` 

Aryentina—Buenos Ayres, £117 (telephone material) <Australasta— 
Launceston, £364. ^ Hollund — Flushing, £42. South Africa - Port 
Elizabeth, £143 (telephone material). West Indies— St. Lucia, £33. 
Total, £699. 


„HELIOS Anc Laur.— We are informed that in consequence 
of the largely increased output, and by the further economising of 
labour through the introduction of labour-saving machinery, 
** Helios " arc lamps can now be supplied at greatly reduced prices. 
The International Electric Company, of 55, Redcross-street, the sole 
agents in this country for the Helios lamp, keep stocks in hand 
of various sizes, and announce that they are in a position to fill 
orders of any magnitude. 


„ Lessine ” CARBONS.—Messrs. Ktupka and Jacoby report that 
the large and increasing sales of these carbons for arc lamps and 
dry batteries have necessitated the taking of larger stores. We 
are informed that Dr. Lessing, the inventor, has been on a visit for 
the past month to this country, and during that time has paid visits 
of inspection to various works in the country where his carbons 
are used in electrolytic processes. 


SANITARY INsTITUTE.—We have received a synopsis of the 
twenty-third London course of lectures and demonstrations given 
by the Sanitary Institute on Mondays and Thursdays, from Feb- 
ruary to May, 1897. On Monday, March 29, Dr. Joseph Priestley, 
B. A., will lecture on Ventilation, Warming, and Lighting.” The 
Papere, of course, chiefly deal with sanitary subjects, but there 
are several which have an interest for our readers. 

CALENDARS.— Hanging calendars, when printed or mounted on 
the ordinary paper board, have a tendency to buckle, and become a 
nuisance. Messrs. Dorman and Smith, of Salford, Manchester, in 
their usual practical way, get over this difficulty by binding their 
calendar with a neat metal edging, which makes it a very service- 
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able date remembrancer. The oentre of the sheet shows an excel- 
lent print of a switchboard manufactured by the firm, weighing 
about 10 tons and controlling 880 н.р. 


MicaNniTE.—Messrs. Bergtheil and Young forward a copy of a 
letter received from the Schenectady (U.S.A.) Railway Company, 
dated December 21, 1896, in reference to the use of micanite on 
street car armatures. The letter states that in March, 1894, a full 
body and slot insulation of micanite was put upon one of the rail- 
way company's Edison No. 16 street car armatures, which was 
wound at once, and put in service, and has been pretty steadily 
running ever since, the car having made over 50,000 miles. It is 
stated that the armature has never given any trouble in body 
grounds since it started, although, being of the ring type, it 
is not protected by the motor frame, and is open to snow, slush, or 
water from the wheels. "The letter continues :— 

“The wiring on this armature has just been burned out by a severe and 
continued overload, so heavy as to not only char the insulation of the wire, 
but melt some of the wires themselves. On stripping off the wires, we 
were surprised to find the insulation of body and slots in apparently good 
order ; and after fully stripping and testing, we find it absolutely perfect, 
mechanically and electrically, and are now re-winding it, having done 
nothing to the insulation but to give it a coat of varnish and bake it. We 
consider this so remarkable a record that we thought it only justice to you 
to inform you of it.” 

GUIDE To PHOTOGRAPHY.—A compact and useful series of guides 
or handbooks is that issued by Messrs. Saxon and Co., of London. 
This series contains guides upon quite a variety of subjects, and 
the latest is one on photography, edited by ‘‘ Operator.” The 
author calls attention to the spread of photography as a popular 
реше during the past 10 or 15 years, and claims to have given in 

is little work clear instructions on all important points relating to 
outfit, and the several steps necessary to the making of a complete 
photograph. As over 150 pages of neatly-printed readable matter is 
provided in cloth covers for 6d., the book should have a large sale. 

SMOKING CoNcERT. —Members are reminded that a smoking con- 
cert of the Electro-Harmonic Society takes place this (Friday) 
evening, at the St. James’s Hall Restaurant, Regent-street, 
London, W., at 8 o'clock. 


BLACKBURN.—The Sewage Committee propose to introduce the 
electric light at the sewage works at Samlesbury. 

Biackrock (Юовілм). —Тһе Town Commissioners propose to 
extend the term of the lease of the Electric Tramway Company 
from 2 to 21 years, on condition that the Company pay an increased 
wayleave rent of £100 per annum.. 

BourRNEMOUTH.—The Town Clerk reported at the last meeting of 
the Town Council that he had, in accordance with instructions 
received, commuicated with the Bournemouth and District Electric 
Lighting Company as to the question whether they would be dis- 
posed to sell their undertaking to the Council, and he had received 
a reply from the Company intimating their willingness to enter into 
negotiations upon the matter. The General Purposes Committee 
have been instructed to deal with the question. 

BRIOEHrON.— The Sussex Daily News refers to a rumour that con- 
siderable reduction to long-hour consumers of electric current is 
about to be made by the Corporation, the question under considera- 
tion being whether the revised charge under the Wright system 
shall be 7d. and 2d., or 7d. and 14d. 

BristoL.—From the statement of accounts submitted at the last 
meeting of the Electrical Committee of the Corporation it appeared 
that during the past 12 montns 861,165 units of electricity were 
generated, and 650,758 were sold. Private consumers took 483,527 
units and 167,231 were consumed by the public lamps. The quantity 
used for motive power purposes, &., was £196,746. The number 
of public lamps is 105. The capital expenditure now amounts to 
about £110,000, having been increased by £12,000 during the past 
year. There was a gross profit of £7,596. 9s. 3d., and interest 
and sinking fund instalment amounted to £7,108. 17s. 3d. 

Braprorp.—The Gas and Electricity Supply Committee of the 
Town Council have decided to extend the electric lighting mains to 
Heaton and Frizinghall, and have instructed the borough electrical 
engineer (Mr. A. H. Gibbings) to prepare an estimate of the cost. 


Coast Drrence.—Capt. U. A. Boyd, of the Submarine Mining 
Establishment, Plymouth, delive a lecture at Devonport on 
Tuesday, entitled ‘‘ The Application of the Electric Light to Coast 
Defence." He pointed out that it was generally admitted that 
the cover of night had always proved of great advantage to the 
attacking party in coast attack, especially in the case of 
sudden raids. What, therefore, was wanted to protect our 
coasts from such attacks was to minimise, by the aid of 
the electric light, the advantages which darkness afforded to 
he invader. It was not to be supposed that they could 
turn night into day over any large area of water; but 
they could materially reduce the liability to attack at important 
points during periods when attack would be most effective, and thus 
materially strengthen the defences at the weakest points. The lec- 


turer pointed out that small vessels, by the aid of projectors, could 
be distinguished in a concentrated beam at distances from the pro- 
jector of from 3,000 to 4,000 yards, and in a 16deg. dispersed beam 
at from 1,500 to 2,000 yards. He referred to a number of impor- 
tant experiments which had been made from 1889 to Dec. last, and 
the different methods of concentration which had been employed 
in the experiments. The later trials had proved extremely useful 
and if they had not solved all the difficulties and problems con- 
nected with the application of the electric light in coast defence 
they were at least much further advanced than at any previous 
period. A practical demonstration of the use of the projector was 
subsequently witnessed by the officers attending the lecture. 


Crewe.—The Light Railway Commissioners will hold an inquiry 
at Crewe, on Feb. 17, into the application of the British Electric 
Traction Company for an Order authorising the construction of 
light railways in the district. 

GLASdow.— Mr. D. M. Stevenson has given notice that at the 
next meeting of the Corporation, he will move, that, after the 
current financial year the administration of the electric light 
department be under the control of a separate general committee. 
At present the department is managed by a sub-committee of the 
gas committee. 

HaLIFAX.—At the last meeting of the Town Council it was 
reported that there had been an increase in the output of the 
electricity works during the past year, com with 1895, of 
about 45 per cent. Several members pleaded for a reduction in 
the price of current to consumers. The station was reported to be 
capable of supplying 17,000 lamps, while the demand was only 
equal to about 6,500, and the only way of making the department 
pay, it was urged, was to lower the price. 


HAursrzAD (LONDON).—The Vestry have increased the salary of 
the chief electrical engineer (Mr. G. H. Cottam) from £300 to 
£400 perannum. The salaries of the assistant engineers have also 
been increased from £117 to £130. 

Кпвовх (Lonpon).—A meeting of local ratepayers was held 
last week for the purpose of considering the offer of the Hampstead 
Vestry to light the Kilburn High-road electrically. A resolution 
was unanimously passed in favour of the proposal, and recommend- 
ing the District Council to accept the offer. 

KINGSTON-ON-THAMES.—The annual report of the Borough Elec- 
trical Engineer (Mr. J. E. Edgcome), which was presented at the 
last meeting of the Town Council, stated that the number of cus- 
tomers during the year had increased from 99 in Deoember, 1895, 
to 129, and that the number of 8 c.p. lamps connected had in- 
creased from 4,800 to 6,825. The capacity of the present plant is 
equal to 7,000 c.p. lamps, and as fresh applications continue to 
come in it was absolutely necessary that considerable extensions of 
the plant and mains should be immediately carried out. The pro- 
posed extensions will entail an expenditure of about £15,000, and 
to meet this outlay the Council propose to apply for sanction to 
borrow an additional sum of £20,000. 

Lee (Lonpon).—The District Board of Works have 
approved of the application of the Blackheath and District Electric 
Lighting Company for a Provisional Order for the district. 

LEGAL.—A claim for commission was heard on Monday in the 
action of ** Daniell v. Hanchett,” in which the plaintiff, a London 
stockbroker, claimed £500 commission on an agreement dated 
Aug. 28, 1896, by which he undertook to introduce an electrical 
engineer named Rawson ” to underwrite £6,000 worth of shares in 
the Warrington Rubber Works (Limited), Cheshire. For the 
defence it was submitted that there had been no completion of the 
transaction ; and taking this view, Mr. Justice Kennedy found for 
the defendant with costs. : 

LgicEsTER.— The output of the electricity supply department 


during the past half year amounted to 147,421 unita, which was 
more than double the figures fot the previous half year. 
The customers had increased from 157 to 201. Ald. Lennard 
(the chairman of the Gas Committee), in moving the adoption of 
the Committee's minutes, expressed himself as perfectly satisfied 
with the progress they had made. The Committee had decided 
to reduce the price of current from the Ist inst. from 6d. to 5d. 
As to the financial results of the past year's working he believed it 
would be found that they had made a profit. At any rate, if there 
had not been a profit the loss would be infinitesimal, and thus they 
had reached the goal of their ambition—a level balance-sheet on 
the second year's working. The report was adopted. 


LiIvERPooL.—For some time past negotiations have been pro- 
ceeding between the Liverpool Tramways and Omnibus Company 
and the Corporation, the main point in the negotiations being the 
question of the substitution of mechanical for horse traction on the 
tramways of the city. The Company complain that the Tramways 
Committee of the Corporation are Кочаа ngi and ata meeting 
of the shareholders of the Company on Saturday last, the Chairman 
expressed his views on the matter strongly. If it were left to the Com- 
pany,electricity would take the place of horse traction as quickly ag 
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the conversion could be effected, but by the terms of the lease 
under which the Company work they are not permitted to make 
the change without the sanction of the Corporation. The Corpora- 
tion have, as our readers are aware, given notice of their intention 
to promote a Bill in Parliament to take over the tramways con- 
cern compulsorily. Under these circumstances the Company 
propose to prosecute their claims against the Corporation, and the 
matter is to come under the consideration of a board of arbitration. 

LLANDRINDOD WELLS.-—The Town Council have decided to for- 
mally oppose the application of the local electric lighting company 
for a Provisional Order, on the ground that the price proposed to 
be charged for current is excessive. _ | 

MaRnGATE.—At the last meeting of the General Purposes Com- 
mittee the principal business was the consideration of a report by 
the Electric Lighting Sub-Committee on the question of the estab- 
lishment of an electricity supply works. The Committee were 
recommended to employ Messrs. Harrap, Hewitt and Duffield for 
the purpose of preparing plans of a scheme which would entail an 
expenditure of not more than £15,000. Athough the report was 
discussed at great length, the matter was adjourned for a fortnight. 

NonwicH.—The Town Council have decided to oppose the new 
General Traction Company's Bill, and also the application of the 
British Electric Traction Company under the Light Railways Act 
for powers to construct electric tramways and light railways in 
Norwich and district. | 

PETERBOROUGH. —T he Lighting Committee have received an offer 
from Messrs Edmundsons (Limited) for the transfer of the Council's 
Provisional Electric Lighting Order. 

PoPrAR (Lonpon).—The District Board of Works have appointed 
a fresh Committee to consider the electric lighting question. 

Port ELIzABETH (САРЕ CoLony).—An order amounting to 
£14,750 has recently been placed for increased plant for lighting 
this port. The new plant is to light all the jetties, depositing 
ground, warehouses, offices, and stores, and to supply current for 
working six overhead cranes. 

Sr. Pancras (Lonpon).—The Electric Light Committee of the 
Vestry have decided to make special arrangements for charging 
accumulators for motor car purposes, and in the recommendation 
of the chief engineer (Mr. Sydney W. Baynes) the charge has been 
fixed at 2d. per unit.——The Vestry have received a claim from 
W. T. Henley’s Telegraph Works Company for the sum of 
£2,419. 78. 8d. for extras in connection with their contract of 
£17,000 for laying mains. The Committee acknowledge extras to 
the extent of about £583 ; but the solicitors to the Company, have 
written stating that they have instructions to take proceedings for 
the recovery of the amount claimed, unless payment is made within 
a month. The Committee have decided to apply to stay the action 
under the Arbitration Act (1889), and to make a tender to Messrs. 
Henley of the amount admitted to be due for extras. 

TetanmoutH.—The Town Council have decided to obtain an 
expert’s opinion on the coat of lighting the town by electricity. 

WHITECHAPEL (LONDON).—The Board of Works have received 
alternative proposals from the County of London and Brush Pro- 
vincial Company, for the transfer of the Board’s Electric Lighting 


Provisional Order. The matter is to be considered at a special 
meeting of the Board. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled, for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, T 70, Chancery-lane, W. C., from whem any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

Norz.—4 he Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is suffixed. 

i December 18, 1896. 
29,040, J. ENTWISLE. Manchester. Improvements in means for automa- 
tically holding taut the communicating or conducting cord or 
chain of electrically driven vehicles. (L. D. Beffa, Italy .)* 


29,081. W. E. Сівѕох. London. Improvements in incandescent electric 
lamps. 
29,087. T. Новнев. London. Improved electric low-water alarm or indicator 


for steam boilers. 

. T. PETERSEN. London. Improvements in winches and posts 

. suitable for electric light lanterns. * 

. M. F. Нпл. London. Telephone exchange.“ 

F. Kina. London. Improvements in electric storage or secondary 
batteries. | 

. J. E. WALLER London. Improvements in and relating to соп: 
duits for electrical traction. 


29,121. J. E. WALLER. London. Improvements in electrical fittings for 
conduits adapted to electrical traction. г | | 


December 19, 1896. 

29,191. F. J. Lonaton. London. Improvements in or relating to effecting 
electrical communication on railway trains. 

Н. H. Laks. London. Improvements in dynamo electric machines 
(Cie. de l'Industrie Electrique, Switzerland). 

C. R. vox BLUMENCRON and BENEDICT SCHOFFLER. 
Improvements in electric telegraphy. 

JEVONS and CoLLiNs. Electrical signalling apparatus or bells. 

LAKE. (Sperry.) System of control for electric motors. 

Lakg. (Tesla.) Production, regulation, and utilisation of electric 
currents of high frequency, and apparatus therefor. 

Pace. Electrical door bolts. 

уох WURSTEMBERGER. Cut - outs and similar devices for electric 
circuits. | 

LAKE (Warfield). Electric locomotives. 

THE BritiIsH THoxsoN-HousTON CoMPANY (LIMITED) (Bassett.) 
Trolleys for overhead systems of electric traction. | 

O’DONNELL (Hopkins). Electrical apparatus for controlling traffic 
on single lines of railways. | 

Kandr (Töpffer and Sc hädel). Portable telephonea ppaatus. 


December 21, 1896. | 

A. Hew. London. Improvements in secondary batteries." 

A. He. London. Improvements in peroxide of manganese and 
carbon electrodes, and in the method of producing the same.“ 

F. W. Mayer. London. Means for attaching and detaching 
electric light globes. (Date applied for under Patents, &c., Act, 
1883, Section 103, June 26, 1896, being date of application in 
United States.)* | 

G. Е. REDFERN. London. linprovementa im electrically conduct- 
ing soles for rubber and other non-conducting soled footwear, 
(J. G. Pennycuick, Canada.)“ 


December 22, 1890. 
W. Н. AKEsTER and M. Miroy. London. 
accumulators. , 
W. H. AKESTER and M. Mrroy, London. 
relating to accumulators. | 
Е. E. Beaumont. Halifax. An electric arc lamp for scientific, 
photographic, and projective purposes, kinetoscopes, &c. 
P. R. JACKSON AND Co. (LiMiTED) and J. S. Lewis. London. 
Improvements in electric switches. | 
Р. R. Jackson AND Co. (ТлмїтЕр) and J. S. Lewis. London. 
Improvements in or relating to armatures for dynanio-electric 
machinery. — ; 
A. B. BLACKBURN and E. S. W. Moors. London. Improvements 
in or connected with the distribution of electricity from a common 
generating plant for supplying simultaneously current both for 
traction and for lighting or lighting and power. | 
А. HEYLAND. London. Improvements in alternating-current 


motors. 

December 23, 1896. 

T. A. Rosg and Rose AND Birp (LIMITED). 
ments in incandescent electric lamps. 

A. H. GiBBINGs. Liverpool. Improvements connected with the 
circulation of liquors used in electro deposition and other analo- 
gous processes, | 

W. E. Heys, Manchester. Improvements in fusible cut-outa for 
electric circuits. (Arnold von Wurstemberger, Germany. 

C. D. ABEL. London. А new galvanic element, uud exciting and 
depolarising liquids therefor. (C. N. Seidneff, Russia.)* 

W.W.HucHEs. London. Improvements in or relating to electric 
furnaces, 

К. Happan. London. 
maker for electric traction, with underground feed. 
France. )* 

К. Happan. London. Improvements in and relating to electric 
contact bars for electric cars, (L. Piguet, France.)“ 

V. TABULEWITCH. London. An improved method of and appa- 
ratus for the production of light by means of electricity for 
signalling, theatrical effects and similar purposes. 

December 24, 1896. 

J. FRANKENBURG. Salford. Improvements in insulated electric 
enbles. 

J. C. TAYLOR and J. A. T. Там. London. An electrical route 
director to call the attention and direct drivers of vehicles of 
every description. 

J. C. CHAPMAN. London. 
ling by daylight, especially adapted for ships' use. 
Electric Company, United States.)“ 

29,702. A. SoAMES and C. W. S. CRAWLEY. 

meter. 

29,714. A. NoBMAN, V. SANKEY, and D. Ponton. London. Improvements 

in electric railways. | 

29,738. A. G. New. Westminster. Ап -electrically-heated ignition tube 


29,226. 
29 227. London 
16,404. 
18,786. 
20,981. 


41,293. 
21,614. 


22,127. 
25,291. 


25,315. 
23,393. 


29,306. 
29,307. 


29,325. 
29,350. 
29,362. An improvement in 
29,363. Improvements in or 
29,379. 
29, 472. 
29,475. 


29,498. 


29,499. 


29,524. London. Improve- 


29,527. 


29,565. 
29,574. 
29,576. 


29,614, An improved electromagnetic contact 


(L. Piguet, 
29,615. 
29,620. 


29,643. 
29,658. 


29,685. Improvements in apparatus for signal- 


(General 


London. A prepaid electric 


for explosion engines. | 

December 28, 1896. | : 

29,784, J. McKENNY and T. E. Dor. Dublin. Improvements relating 
to electric traction on the surface oontact system. . E: 
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29, 840. J. H. Pickup, W. О. Pickup, Т. Н. ASHWoRTH, and R. MCCLELLAN. 
London. Impro ements in or connected with apparatus for 
propelling fans or other machines or appliances by means of 
olectricity. 

29,851. Sremexs Bros. AND Co. (Limitep). London. Improvements in 
current collectors for electric railway or tramway cars with over- 
head conductors. (Siemens and Halske, Germany.) 

29,837. J. Gaut. London. 
position recorder, specially useful for races.* 

29,845. В. J. B. Murs. Londou. 
(L. Bpulade, A. Boulade, and F. Pascal, France.)* 

29,866. J. H. KERRIDGE. London. Improvements in or relating to the 
electric control of gas. 


27,868. A. A. Baise. India Improvements in or relating to double 


electric ring for the handles of cycles, foot.pedals of sewing | 


machines, harmoniums, and the like. 
December 29, 1896. 
29,870. J. H. Tucker. Birmingham. 
switches. | 
22.882. C. Provis. Emsworth. Improvements in motor cars, cycles, and 
` other vehicles driven by electric, steam, oil, gas, or water power. 
29,883. W. Kaiser. London. Improvements in electrical ignition appara- 
tus for petroleum and other lamps and candles.“ 
29,901. C. BRAULT. London. Improvements in the manufacture and 
production of elements or plates for electrical storage batteries." 
29,919. THE British’ THoMsoN-HOvUsToN.CoMpPaNny (LIMITED). | London. 
‚ Improvements in electric arc lamps. (E. Thomson, United States.)“ 
29,925. D. F. Laine. Glasgow. Improvements in electric clock alarm 
and time indicator for billiard rooms, hotels, and other places. 
29,955. The Hon. R. T. D. BRouGHAM and W. C. BERnSET. London, Impove- 
menta in controlling apparatus for electrically-propelled vehicles. 
29,955. A. К. WARREN. London. Improveinents in commutator brushes. 
| December 30, 1896. 
29,991. J. H..Duxx. London. Improvements in' the generation of gas by 
means of electricity from coal, oil, or other carboniferous matter. 
30,023. E. ANDREOLI. London. Sterilization of water by electric currents 
of high tension and frequency. 
50.024. :Е.` Witste. London. Improved composition of filling material 
for electrolytical and galvanic purposes. 
50,050. Н. EDMUNDS. - London. Improvements in the manufacture and 
production of flexible metal cables, bars or the like, питере for 
use as electric conductors or for other purposes. 


30,061. C. E -McEvoy. London. Improvement in electrical P 
cords.“ 8 
December 31, 1896. 
50,088. W. WHITEHEAD. ' Manchester. Improvements in and connected 


with electric clocks. 


30,111. A. Mc. London. Inprovementa. in street tram cars, 
espepecially for cable or electric cars.* 

$0,115. Н. P. Firs. London. Improvements in means for varying the 
speed of electric direct-current motors. 

30,115. T. V. Н. OBELT. London. A new ог improved method of and 
means for combining phonographs with electrical telephone cir- 

| cuits, and rice vers.“ 

30,123. A. C. Brown. London. Improvements in means of telegraphing 
or telephoning through long uniusulated or badly-insulated sub- 
marine or other submerged cables, and in maintaining communi- 
cation, notwithstanding a break in the continuity of the con- 
ductor. 

30,164. M. DE CONTADER. 


lators. 


London. | r in electric accumu- 


SPECIFICATIONS PUBLISHED. 
NOoTE.—All specifications can now be obtained at the uniform price of 


. each. 
1895. 
ANDREOLI. Electro-depositing gold, silver and other precious 
metals, and subsequently stripping the same from the cathodes, 
. SINCLAIR. Multiplex telephony. 
. GALE. Appar atus for electrically controlling the supply of gas and 
other tluids, and for Jike purposes, 


. SIEMENS Bros. AND Co. (LIMITED) and BARTLETT. 
connecting two or more elect romiotors. : 


25,159. 


Switches for 


24,443. WALKER. Portable electric lamps for use in mines and alee 
places. 

20,598. Рогглк. Means for controlling or directing electric currents. 

24,546. IL. X HANS. Manufacture or production electrolytically of coatings 


_eompesed of earthy oxides. 
1896. 

305. CHAMBERS. Manufacture of electrical hot- plates and other electrical 
apparatus for cooking and heating purposes. (Date applied for 
under [nternational Convention. Nov. 8.1895.) 
547. Epmunps. Devices for joining or connecting electrical cables or 
conductora, 
701. MARINOVITCH. 
. 1,888. DR FERRANTI. 
1,979. LANE. 


Electrical signalling apparatus. 
Dynamo-electric machines. 
Conduits for conductors of electricity. 


An improved electric photographic time and 


Arc lamp for projection and "m uses. 


13,250. 


Improvements in electric lighting |. 


‘service will be rendered even iore efficient than it is at present. 


2,051. 
2,197. 


BURSTALL AND BURSTALL. Electrical resistance thermometers. 
HERMITE, PATERSON, and CoorER. Preparation of electrolysel 
chloride solutions for disinfecting and like purposes. 

HaRTLEY and HamnrLEY. Brushes for electro-platers, metal 
polishers, and the like purposes. 

Ностѕ. Telephone systems. 

Р. R. Jackson AND Co. (LIMITED) and LEWIS. 

dynamo electric machinery. 

DouGLAs-WILLAN and Bowen. Treating or flashing filaments for 
electric incandescent lamps. 

MÉGROoZ. Apparatus for supplying electricity to electrically pro- 
pelled vehicles on railways and tramways. _ 

Joyce. Mechanism for driving clocks and dials by electricity. 
Wuite (The Electro Water Proofing and Dye Fixing Company.) 
Process of electrically treating various materials for the purpose 
of waterproofing them. 


ADAMS-RANDALL. Telephonic apparatus, 

BOLAND, HUBBELL AND HUBBELL. Primary batteries. 
Монк. Electric bells. 

LAVENS, Conduits for electrical conductors. 


2,334. 


2,570. 
2,674. 


Armatur,- for 


3,213. 
6,481. 


7,140. 
8,525. 


20,077. 
21,960. 
24,567. 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Telegraph Company (Limited). 


The forty-ninth half-yearly ordinary general meeting of the Eastern 
Telegraph Company (Limited) was held.on Thursday, January 21, 1897, 
at Winchester House, 50, Old Broad-street, London, to receive the 
Directors' report and accounts, elect Directora and auditors, and transact 
the ordinary business of the Company." The Most Hon. the Marquis of 
Tweeddale presided. 

Mr. GEORGE DRAPER (the Secretary) read the notice convening the 
meeting, and the minutes of the last general meeting, held on July 23, 1896. 

The .CHAIRMAN, having signed the minutes, and the report being 
taken as read, said: Before dealing with the ordinary business of the 
Company, I desire to refer to the loss which we have sustained through 
the death of our old and valued colleague, Mr. George Garden Nicol. 
Mr. Nicol has been connected since 1867 with the promotion of submarine 
telegrapby, and he was one of the original Directors of the Eastern 
and the Eastern Extension Telegraph Companies He wae a shrewd, 
clear-headed man of business; and having spent a great portion 
of his life in the East, he was well acquainted with Eastern ways and 


modes of life, and in the earlier history of our Company he proved of . 


great value as & Director. He was in his eighty-seventh year when he 
died, and up to avery recent time he attended our Board meetings with 
exemplary regularity, and up to the very last maintained a deep interest 
in the prosperity of the Compauy. 

Gentlemen, 1 have now tv invita your approval of the report and 
accounts, and in doing so I propose to call your attention to some of the 
more interesting and important features in them. Turning firat to the 
figures presented to you, it will be seen that the gross revenue for the half - 
year under review to September 30th last—amounted to £435,465, show- 
ing an increase over that of the corresponding period of 1895 of £25, 685. 
This increase is, however, mainly due to exceptional circumstances. The 
traffic between Italy and Perim was temporarily augmented owing to the 
Italian military operations in Abyssinia ; but this traffic has now resumed 
ite normal proportions. At the last general meeting I referred to the 
increase in the Australian traffic due mainly to the activity in gokl- 
miniug enterprises in Western Australia. This class of traffic in being 
fairly maintained, and so long as the present activity goes on, we may 
expect a similar result, but we can hardly look on the present increase ax 
permanent. 

The traffic over the Eastern Company's lines has, during the past 10 or 
12 years, shown a steady and satisfactory increase, with one marked excep- 
tion—namely, the traffic between India and Europe. This traffic was practi- 
cally the same in 1896 as it was in 1885, the year before the reduction in 
the tariff, and is considerably less than it was in the years 1892 and 1893. 
This practical stagnation of our Indian business is unsatisfactory, as we 
hoped for a considerable increase when we made the reduction of 7d. per 
word in 1886; and it appears to me to justify the indisposition shown by 
the Company at the Budapest Conference to make the further reduction 
which was pressed upon us at that time. 

The total ordinary expenses for the half year have amounted to £102,576, 
or au increase of £5,672 compared with those for the corresponding period 
of 1895. Included, however, in this half-year's accounts are two special items 
amounting to nearly £2,000—namely, £962. 10s. on account of patenta, 
and £991. 18s. 1d. on account of expenses of the Telegraph Conference. 
The first iteui shows an increase. of £908, and the second did not appear in 
the accounts for the corresponding period. 1 shall refer again to the 
Budapest Conference later on. With regard to the item for. the use of 
patents, we have entered into an arrangement with the patentees for the 
introduction of an automatic system of signalling instruments for working 
cables, which we believe to be of great value. When our staff are 
thoroughly acquainted with the working of the new system a considerable 
increase of speed in the transmission of messages will be attained, and the 
I need 
hardly assure you that our efforts are at all times directed towards t his 
end. Increased efficiency, however, necessarily involves increased expenses ; 
but every care is being exercised to control the ordinary expenses and to 
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limit the introduction of new expenditure until we are satisfied that it will 
produce good resulta. The details of increases and decreases in the various 
headings of the account are as followa:—General expenses in London, 
£9,6¢7, or an increase on those of the corresponding period of 1895 of £739. 

The item which shows the largest increase is on account of ealaries, 
partly due to the annuai promotions given to the staff and increases 
granted to some of the higber officials. Working expenses at stations 
amount to £82,927, or an increase of £2,527. The principal increase 
under this head again takes place in salaries and wages of our staff at 
stations both at home and abroad. This item, you do not require to be 
told, must necessarily depend upon our traffic and the expansion of our 
system generally. The strength of our staff we consider should always be 
kept scmewhat in advance of our immediate requirements in view of future 
developments. The number of staff, including probationers, at September 


30th Inst was 50 in excess of the number for the same period last year. 


The increases in expenditure under this head I feel convinced that no 
shareholder will grudge when he knows that the work of the Company is 
perforined with the zeal and success which have always characterised them, 
15 which, I think, was never more conspicuous than at the present time. 
(Cheers. ) 

Gentlemen, the notable feature on the expenditure side is the large 
decrease under the head of expenses attending repairs and renewals of 
cables. This amounts to no less than £25,044. We have been particularly 
fortunate this balf-year not only in the credits from other Companies, but 
also in being able to keep so many of our ships laid up in harbour. The 
length of cable expended in repairs has also beeu considerably less 
than: usual. This combination of favourable circumatances has had 
the effect of reducing the expenditure on account of repairs to cables 
very considerably, and this reduction, of course, with the increase 
in our message receipts, has enabled us to make some very necessary 
additions to our reserve fund. We have carried to our general reserve 
fund £25,000 more than in the corresponding period of the previous 


year, bringing it up to £646,982, which, however, I may say, in passing, is - 


still very much below what we consider it should be, having regard to the 
number of our cables and general condition. 

We have made a further addition to our maintenance ships’ fund and 
fire insurance fund, and have also been able to start a new fund for 
depreciation against the large expenditure on account of land and build- 
ings. We have for some time been desirous of doing this, but we have not 
hitherto felt justified in taking anytbing from the balance available for the 
general reserve fund. The amount carried forward to next half-year is 
27.586 less than in the corresponding period, but we trust that we shall 
be able to make this up during the current half-vear. 

Gentlemen, the result of the half-year's operations may be summed up 
in a very few words—increased receipts, the continuance of which, how- 
ever, cannot altogether be depended on ; reduced expenses, and an oppor- 
tunity afforded, for which we have been во long seeking, for strengthening 
our reserves. We have paid you two quarterly dividends of 2s. 6d. per 
share, and I may say that I have no reason to doubt that at the termina- 
tion of the current year we shall be able to add to the usual quarterly divi- 
dend a bonus not less than that which we paid you last year. (Cheers.) 

Gentlemen, in the report you will have no doubt noticed that we men- 
tioned the completion of the Emden-Vigo cable. This connection has been 
establi-hed in pursuance of our policy to connect, whenever a favourable 
opportunity presented itself, the different telegraphing countries with our 
trunk -ystems ; and I am glad to be able to add that the traffic receipts of 
the Einden- Vigo cable, although it has only been opened a very short time, 
quite come up to, and, indeed, rather surpass our expectations. 


The report also refers to the Budapest Conference. When I addressed 


you last July I daresay you will remember my mentioning that the Con- 
ference had just come to an end—a few days before our meeting —and I 
was hardly then in a position to tell you what had been done. The prin- 
cipal modification of the rules in force affecting the general public, which 
will not come into operation before July 1st next, will be the counting of 
five figures, instead of three, as one word in extra-European correspond- 
ence. Then some alterations were agreed to in the rates. Thus, our rate 
to Spain will be reduced from 4d. to 34d. per word; to Portugal and 
Gibraltar, from 44d. to 54d. ; and from Great Britain to Greece, from 64d. 
to 6d. Wehavealso been able to arrange a long-standing difference which 
bad arisen between the Turkish Administration and ourselves as regards 
the tariffs with Tripoli. Lastly, the tariffs between Europe and Mauritius 
and the Seychelles Islands will be reduced to 5s. per word, placing these 
Colonies on the same footing as South Africa. The effect of these reduc- 
tions, as they only come into operation on July 1st next, will not, of 
course, be known until the end of the year. In the first instance, no 
doubt, they will lead to some reductions in our receipts, which it is sup- 
posed will be recouped in future years. I think it is right to mention that 
in making these alterations in the tariffs and otherwise, we have received 
every ussistance from the Governments interested; and I may take this 
opportunity of stating that our relations with the Governments of the 
different countries with which we are connected telegraphically are most 
cordial and satisfactory. ^. 

There ia another matter which I desire to bring under your notice. You 
will have observed that shortly after the death of our late Chairman а 
committee was formed with the view of providing a suitable memorial of 
the valuable services rendered by him in the exteusion of submarine tele- 
graphy. The committee decided that, in the event of a sufficient sum 
being provided, the memorial should take the form of a bust to be placed in 
some suitable place—such, for instance, as the Imperial or Colonial Insti- 
tute; and it further provided (I will read the actual minute which was 
agreed їо) —“ That a sum of not less than £5,000 be placed in trust with 
the Council of University College, London, to form an endowment fund 
for the maintenance of the electrical laboratory in that college, on the 
condition that the Council name the Iaboratory the * Pender Laboratory ' 
and the existing chair of electrical engineering the ‘ Pender Chair of 
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Electrical Engineering. Thirdly, it was resolved to endow a scholarship 
in connection with electricity in Glasgow." The Submarine Telegraph 
Companies with which Sir John Pender was so long and so honourably con- 
nected, and to whom their great prosperity was in so great a degree due, 
were naturally invited to subscribe. The public meeting of the Eastern 
Extension Company took place almoat immediately after the committce 
was formed, and I brought the matter before the shareholders, with the 
result that the Directors were empowered to name such sum as they might 
think proper. Well, we considered that £1,000 was not too large a sum, 
and І venture to hope that this opinion will be shared by those who are 
present at this meeting. (Hear, hear.) The money will be very well spent, 
and you know that it will be spent in the advancement of submarine 
telegraphy, in which you have so great an interest. 

Gentlemen, I cannot conclude tnese observations without an expression 
of deep sympathy with our fellow subjects in India, millions of whom аге 
suffering from that direst of all calamities, famine ; and | am sure you 
will agree with me in the earnest hope that the efforts of the Government 
of India and the generosity of the British public may to some extent 
alleviate the sufferings to which they are exposed. In the belief that we 
should receive the full approval of the shareholders of this Company, your 
Directors intimated a subscription towards the Lord Mayor’s Fund. Nor 
should I omit making a reference to the visitation which has fallen upon 
the city of Bombay, with which we are so intimately connected from a 
telegraphic point of view. The sufferings there from the plague have been, 
as you know, very trying, and may imperil for some time to come the 
commercial prosperity of that great city. І аш happy to be able to say that 
up to this time our officers and staff in Bombay have not suffered, and are 
doing their work there in spite of the temptations to leave. This is highly 
honourable to them. Gentlemen, with these remarks I beg to move — 


* That the report and accounts of the Directors to September 30th, 1896, 
submitted to this meeting, be, and the same are hereby received and adopted." 


The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. Denison 
Pender) : I have pleasure in seconding the motion. 

The CHAIRMAN : Before putting it to the meeting I will invitc obser 
vations from any gentleman who desires to address the meeting. | 
. Capt. GOODSALL : I quite agree with your having a depreciation fuud, 
but are you not putting a great deal too much to the maintenancs ships’ 
fund and the insurance fund, when the total of those two ото L ts repre- 
sents very nearly £143,000, and the real value of our ships is only 
£163,000? And what is this money invested in? There is no record of 
it; no shareholder knows where it is invested. 

The CHAIRMAN: Does any other shareholder wish to address the 
meeting? With reference to Capt. Goodeall’s remarks, I have only to say 
that these reserve funds have been established, and have been added to 
from time to time, in the interests of the Company. It is most important 
that we should have large reserves to protect us in case of the loss of our 
ships and in case of depreciation of our buildings. This is a policy which we 
have pursued from the very first, and which our larger receipts enable us 
to give further development to. I am sure that the policy I have mdicated 
has been approved before, and will be approved again, by the large body of 
the shareholders. ; 

Capt. GOODSALL : Where is the money invested ? 

The CHAIRMAN : I will ask Mr. Griffiths, our auditor, to answer you. 

Mr. GRIFFITHS: As the auditor of the Company I may, perhaps, 
answer Capt. Goodsall's inquiry. His question, I understood, was in what 
form does that reserve appear in the balance-sheet of the Company. If 
Capt. Goodaall will look at the balance-sheet he will see £626,000 of invest- 
ments on account of the reserve funds generally. There are investments 
of £626,420, and there are spare cable and other stores in hand, which are 
also held for the purpose of the reserve funds, making a total of £750,000, 
against total reserves, including that which you mention, of £845,000. The 
rest, which is £88 000, is generally in the floating assets of the Company, 
which you will notice very considerably exceed the floating liabilities. 
With respect to the maintenance ships’ fund and the fire insurance fund, 
they are large and important, no doubt; but they are required for the 
renewal of the steamere, and it does not follow that they can be renewed 
at the cost they stand at in the balance sheet. 

Mr. JOHN NEWTON : I should like to point out, Mr. Chairman, that 
Mr. Griffiths has not told us the whole of the investments of the Company. 

Mr. GRIFFITHS : Hear, hear. 

Mr. NEWTON : Our total reserves of every kind amount to £845,165 ; 
but our investments in the shares of other telegraph cornpanies amount to 
£849,000. Our investments on account of the reserve funda proper are 
£626,000 ; and we have in spare cable and other stores £150,000. If that 
is not enough to put into first-class securities I do not know what is. If 
the capital of the Company can be employed to pay such good dividends 
as we are now receiving, I do not think that the interests of the Company 
would be served if the money were invested in securities paying from @ per 
cent. to 23 per cent. This reserve fund forms a bulwark against all poesible 
liabilities on the other side of the account. 

Mr. JOHN PARRITT : There is one matter I sbould like to mention 
before we separate, We have listened with very great satisfaction to the 
noble Chairman's speech, and we cannot but feel that we are very fortunate in 
being investors in this very prosperous Company. My remarks will rather 
refer to the latter part of bis epeech, when he was alluding to the sad 
calamity which has happened in India. I understand that we have voted 
£250 towards the Lord Mayor's Fund for the benefit of our fellow subjects 
in India ; but I think that that sum for a prosperous Company like ours is 


‘sadly small, and I should like to propose that tbe sum we vote for this 


fund should be £1,000. Considering the very wonderful and ample pro- 
vision that we have in our reserve fund I think that £1,000 would not be 
а penny too much for us to hand over to such a worthy object. I hope 
that my resolution will be promptly seconded, and that it will be carried 
unanimously, 
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The CHAIRMAN : Gentlemen, you have heard the resolution for the 
approval of the report and accounts, which has beea proposed by myself and 
seconded by Mr. Denison Pender. Those who arc in favour of it will please 
to signify the same in the usual manner. On the contrary. Carried unani- 
mously. Gentlemen, you have heard the observations of Mr. Parritt. I 
do not know what reception you propose to give to them. The suggestion 
is that the contribution of £250 ін not very adequate. I must confess that 
I rather share that view, having regard to the very great prosperity 
enjoyed by this Company and ite extensive dealings in the East; but it is 
a matter which is entirely for the shareholders, and 1 should be glad to 
have an expression of opinion from them. 

Capt. GOODSALL : I have much pleasure, not in seconding that our 
eontribution to the Indian Famine Relief Fund be £1,000, but that it 
should be £500. We have an enormous amount of business in India, and 
a great deal of our traffics come from India. I think we might subscribe 
another £250. | 

The CHAIRMAN : Is that agreeable to you, gentlemen, that our sub- 
scription be increased to £500?  [Voices: " Yes.”] I am very much 
obliged to you, and I think it is money very well bestowed. The next 
business is the re-election of Directors, and I beg to move— 

“That Francis Alexander Johnston, Esq., who now retires, be, and is 

hereby, re-clected a Director of the Company." 
Mr. Francis Alexander Johnston comes from a very well-known business 
family. He himself has had a good business training, and he enjoys the 
advantage of being much younger than some of us. I believe he will 
prove a very valuable addition to our Board. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.I.E.: I have much pleasure 
in seconding the resolution. | 

The CHAIRMAN : Those who are in favour of that —— 

In reply to Capt. Goodall, the CHAIRMAN said that of course Mr. 
Johnston was duly qualified as a Director of the Company. 

The resolution was then carried. 

The CHAIRMAN : I next beg to move— 

“ That Charles W. Stronger, Esq., C. B., who now retires, be, and is hereby, 
re-elected а Director of the Company." 

Lord SACKVILLE A. CECIL : I beg to second that. 

The CHAIRMAN put the motion in the usual way ; and, baving declared 
it carried, said: The next business is the election of auditors. 

Mr. MUIR: I beg to nove 


* That the firms of Messrs. Deloitte, Dever, Griffiths and Со. and Messrs. 
Welton, Jones and Co. be, and they are hereby. elected auditors to the Com- 
pany for the ensuing year, at a remuneration of £100 to each firm.” 

Mr. FILER: I have great pleasure, my lord, in seconding that resolution. 

The CHAIRMAN said the resolution was carried unanimously. 

Mr. W. GRIFFITH : I think we ought not to separate without passing 
a vote of thanks to our able Chairman. Our Company has been most 
successful. Our success ix mainly due to the favourable working of the 
Company ; but undoubtedly things have been properly managed, expenses 
have been kept dewn, and good administration has been shown in the 
conduct of our affairs. 1 therefore think it is only proper that we should 
show our gratitude to those to whom we are indebted by passing this 
unanimous vote. | 

Mr. PARRITT : I have the pleasure of seconding that. 

The CHAIRMAN: On behalf of my colleagues and myself I am much 
obliged to you for your approval of the way in which the Company has 
been conducted. 

The proceedings then terminated. 


Direct United States Cable Company (Limited). 


The thirty-ninth ordinary general meeting of this Company was held 
at Winchester House, Old Broad-street, on Tuesday ; Mr. E. M. Underdown, 
Q.C., presiding. 

The SECRETARY (Mr. T. Finnie) read the notice calling the meeting 
and the minutes of the last meeting. 

The CHAIRMAN then said: [t now becomes my duty to move the first 
resolution, which is— 

“ That the report of the Directors, dated January 12, 1897, together with 
"the statement of accounts to December 31, 1896, annexed thereto, be, and the 
same are, hereby received and adopted." 


Gentlemen, you must, of course, remember that this is only the firet half 
of the financial year of this Company, and that therefore the arrange- 
ments as to dividends and so on may be considered to a certain 
extent— | say that with great caution—as provisional. It may be that 
we shall become so prosperous in the second half that we may be able, 
perhaps, to offer something additional to the shareholders : but I make no 
pledge whatsoever as to that. You will find on the whole, I think, that 
the position of the Company is not unfavourable. The revenue for the 
six months ended December 31st, after deducting outpayments, amounted, 
in round figures, to £47,601, while the working and other expenses, includ- 
ing income-tax, but exclusive of the cost of cable repairs, absorbed £19,816, 
leaving a balance of £27,785 ax the net profit of the half-year, making, with 
£4,256 brought forward from the previous half-year, a total of £32,021, 
which has been appropriated as follows :—Interim dividend of 2s. 6d. per 
share, for the quarter ended September 30th, £7,589 ; interim dividend 
of 2s. 6d., per share for the quarter ended December 31st, a'similar amount; 
det aside to reserve fund account, £12,000; carried to current half-year, 
£4,843, The increase shown in the revenue during the half-year, as com- 
pared with the corresponding period of 1895, amounts to £3,663, or more 
than 8 per cent. The expenses in London and at the stations are, as 
usual, given in detail in abstracts A and B in the printed accounts. 
While most of the items remain much the same as in the corres- 
ponding period there are at the same time one or two increases ; but 


I should like to say that these increases, comprising, as they do, fair 
increases to deserving members of the staff at home and abroad, 
are more than covered by the freedom which we now have from a 
large proportion of the item respecting the use of patents. The 
cost of cable repairs has been only £529 during the half-year (I 
shal] deal with this presently), and that sum has been debited, as 
usual, to the reserve fund account, which has, at the same time, been 
charged with the £3,000 written off the Ballinskelligs buildings. The 
credits to reserve have been £6,105 from interest, £256 from profit on 
security sold, and £12,000 set aside from revenue, leaving a balance to the 
credit of £327,801. The investments have been increased by £18,166 
since June last, and their present market value, on the whole, is about 
£58,000 more than the figure of cost at which they stand in the accounts. 
Now, during the six months which have just paseed I should inform you 
that we have not been untroubled with external events. We should be 
very glad if we and our companions in the pool could be proprietors of the 
only cables across the Atlantic; but we know that that is not the case now, 
and we are perpetually threatened by additions to the number of cables 
at the bottom of the sea, which, as has often been said in this room, are 
more than sufficient to carry the traffic between Europe and America. You 
are all aware that we have arrangements with the other Companies, one of 
which, the Anglo-American, is at present working the German traffic from 
Emden to Valencia, and from Valencia acroes the Atlantic, under an agree- 
ment which will in a short time come to an end. What has resulted from 
that? If the German Government takes steps to establish for itself a cable 
or cables, there is no doubt that the pool will be the losers, as a minimum, 
of the amount of the guaranteed traffic which goes to the pooling 
Companies. With respect to that, we have recently heard that a cable 
has been completed from Emden to the coast of Spain. We know that 
there is also a cable which reaches the Azores, and this Company and 
the pool Companies have had under their consideration twice since I have 
bad the honour of being in the chair, whether we or the pool, or all of us 
together, should deal with the extension from the Azores to the American 
coast. This being a German concession, it is one which we must assume 
the German Government would be inclined to treat as part of the system 
connecting their country with America, notwithstanding that it is a very 
roundabout route. When it was first presented to us we found that we 
could not possibly touch it ourselves or join in it as a pool. Now that the 
communication is, 80 to speak, further across, we have looked at it again, 
and with our allied Companies we have considered it very closely indeed, 
feeling the very great importance of coupling up the European system 
with the Atlantic ; but we have come to the conclusion that the condi- 
tions under which the matter was presented to us and the advantages 
which were supposed to arise from it did not justify us in taking up the 
scheme. I believe that the scheme has not been taken up in other 
quarters to which it has been presented. Of course, we should be all the 
happier if we thought that no further steps were to be taken about it; 
but I am afraid that we cannot feel altogether safe as regards that. It is, 
however, at all events, a satisfaction to find that no one has yet taken it 
up, as it would in that case be equivalent to a rival scheme to 
our own. If in process of time it should be found advisable by the 
allied Companies to add any other cable to their system, it would 
be done by replacing one of their own cables, во as to avoid additional 
outlay in respect of the pool. But you will see that we must always be 
prepared to meet with the possibility of our cable becoming unavailable 
for traffic, and I am afraid that we have insisted upon that a great many 
times. I observe that in my speech last year I stated that our reserve 
fund was actually not so large as it was twelve years ago. I make these 
remarks because, no doubt, it does appear hard, when shareholders require 
or desire a larger distribution, to see very considerable sums put aside to 
the reserve fund or carried forward ; but as these points are raised one 
must be candid, and there is no reason why one should not be. One is 
obliged to tell you the sort of thing that happens, however. A few months 
ago our cable was broken by a ship in the harbour of Ballioskelligs, quite 
close to our station. The liability of the ship is а matter we are con- 
sidering ; but it is very difficult to establish liability under these circum- 
stances, and some of the cases tried have resulted in the ships not being 
found liable, assuming that they have carried on their business in a proper 
manner. That mishap, however, cost us more than £500, although it was 
only just outside our own doors. Last week, too, I was very sorry 
to ber that our short section between Halifax and the United States 
had gone, or was not working satisfactorily. I was informed about 
this, and was told that a ship was there belonging to the Anglo-American 
Compeny, and I was asked whether we should hire her. Well, [ am sorry to 
say that we do not get the use of a ship exactly on such low terms as I 
should like. At the same time we had before us a short time ago a 
proposition to contribute to the establishment of a fixed ship, which should 
do the proportion of the work which might fal to our share; but the 
Board felt a very great repugnance to burden themselves with a fixed 
charge, and I think we are right to rest upon the system we have hitherto 
followed of hiring a ship when we require to do so, because even if we had 
formed a part of that combination it might be that the Anglo or one o£ 
tbe other Companies might want the services of the vessel at the same time, 
so that we should be no better off. This repair cost us a considerable sum; 
but it is & satisfaction to know that authority was sent by cable on 
Thursday night for the ship to leave the place where she was, and to take 
up that cable and repair it, and that I received a telegram before two 
o'clock on Saturday to say that the cable had been taken up from the 
bottom of the sea and repaired, and that the signals were working 
satisfactorily. I think that that is a very remarkable thing. Of course, 
the reason why I sent that telegram immediately was that I had been 
informed by telegraph that the sea was smooth and the weather generally 
favourable ; so that the result was, under those circumstances, that they 
could go out and pick up the cable with almost as much ease as if it lay in 
the middle of Old Broad-street. I think I need not go further into the 
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question of the reserve fund, for I think I have already given you 
reasons why we must endeavour to bring it up to such a sum that 
will put us absolutely safe in the event of any possible accident 
happening to our cable. Last summer I went myself to our station at 
Ballinekelligs, on the coast of Kerry, and I found, although we had had 
before us for a good many years plans and general particulars for housing 
the staff there, that the staff was housed in such a manner that no person 
of decency could possibly allow matters to continue as they were. We 
have therefore modified as far as we could without avy expensive features 
the arrangements which had existed; and the staff is now in process of 
being properly housed in concrete buildings in that extremely inclement 
climate. I think they deserve to be properly protected from the weather, 
at all events, considering the duties they have to perform in that out-of- 
the-way place. This has not cost us more than we bad previously calcu- 
lated ; in fact, rather less, because I took the opportunity of directing that 
the buildings should be erected close to one which was already there, and. 
on land in our own possession. The work will therefore be completed at a 
fairly moderate price. I have to refer now with great sorrow to the «death 
of our former colleague, Mr. C. J. Gunther. He had ceased to be one of 
our Directors for some time, and his place was filled by his son, whose 
absence to-day must be referred to the death of his father. 'The late Mr. 
Gunther was one of the original Directors of the Company, and we had a 
very high opinion of him. I think I have now dealt pretty fully with all 
the matters affecting the Compeny both inside and out ; but if thereare any 
further particulare which I can give any information upon, I shall be very 
happy to answer any question which may be put to me by the share- 
holders. I now conclude by moving the adoption of the report and accounts. 

Mr. JAMES PENDER, M.P., seconded the motion. 

A short discussion followed. 

The CHAIRMAN, in answer to Capt. Goodsall, dissented from the view 
expressed by that gentleman that the amount paid for the repair of the 
cable off Ballinskelligs (£529) was too much. "The fact was that they had 
to employ a tug for a number of days, and it was also necessary to put 
in some new cable. Had it not been for the proximity of the 
Anglo-American Company's station, with all the appliances necessary for 
the repair, they would have had to send a vessel from London, as well as 
the cable that was necessary ; and this would have cost them a great deal 
more. 

Mr. W. GRIFFITH said he thought they must all regard the report as 
satisfactory, showing as it did a general atate of prosperity, which seemed 
likely to continue. He thought that unpaid dividends after a certain time 
should become the property of the Company, and he stated that a decision 
to that effect had been given by the Court of Chancery. 

The CHAIRMAN, in reply, said that he was not aware that there was 
anything which took the Company out of the operations of the Statute of 
Limitations. Moreover, the Stock Exchange would not give & quotation 
for shares unless anything to the effect that dividends should cease to be 
payable after a number of years were taken out of Articles of Association 
which might be presented to them. 

Mr. GRIFFITH said that this could be done now independently of 
Articles of Association. 

Mr. JOHN NEWTON did not think it was necessary to trouble about 
Mr. Griffith’s point, although he himself did not consider that it was 
necessary to have a separate line in the balance-sheet of “ Proprietors for 
unclaimed dividends.” He thought the item might be included in the 
“Sundry traffic and other credit balances" Under any circumstances he 
thought that if a claim were honestly preferred for unpaid dividends it 
should be met. 

The CHAIRMAN said he agreed that it was hardly necessary to put the 
item in question in & separate line, and the matter might be dealt with as 
Mr. Newton had stated. He then put the resolution, which was carried 
unanimously. Subsequently he referred to the measures which had been 
taken for the establishment of à submarine telegraph memorial to Sir John 
Pender, the late Chairman of the Company, and proposed that £250 should 
be contributed to the Memorial Fund by this Company. 

ADMIRAL OF THE FLEET, the Hon. Sir H. KEPPEL, G. C. B., D. C. L., 
seconded the motion. 

Mr. NEWTON and Mr. GRIFFITH warmly supported the proposal, and 
referred to the eminent services of the late Sir John Pender in connection 
with the establishment and progress of submarine telegraphy. 

The CHAIRMAN expressed his satisfaction at the remarks which bad 
fallen from Mr. Newton and Mr. Griffith, and stated that the contribution to 
the Memorial Fund had not been confined to persons who were actually in- 
terested in telegraphy, the public by considerable contributions having 
recognised the services rendered by the late Chairman of the Company, as 
had also even the Company's rivals. 

The resolution was then put to the meeting and carried unanimously. 

On the motion of Mr. GRIFFITH, seconded by Capt. GOODSALL, & 
cordial vote of thanks was passed to the Chairman and Directors. 

The CHAIRMAN, after acknowledging the compliment, referred to tbe 
steps which. had been taken by them for the establishment of agencies on 
the Continent. "This had been done for à very 8mall sum, and it was of 
great advantage to keep the Company's naine before the public. 

The proceedings then terminated. 


City and South London Railway Company. 


The twenty-fifth ordinary general meeting of this Company was held at 
Winchester House yesterday; the Chairman, Mr. C. (i. Mott presiding. 

The SECRETARY (Mr..W. F. Knight) read the notice calling the 
meeting, after which the Chairman affixed the Company's seal to the 
register of proprietors. 

The Report of the Directors and statement of accounts were taken as 


The CHAIRMAN said : We are very glad that we can meet you to-day 
with the most satisfactory report that we have yet presented since the 
opening of the railway. There has been during the past half-year a very 
steady and a very satisfactory improvement in the traffic at all times of 
the day. This is partly to be accounted for by the increased facilities which 
we have been able to give in consequence of the alterations at King William- 
street Station. We have been able to run 1,514 more trains during the busy, 
hours of the day for the half-year, which has given satisfaction to the public 
and which I have no doubt has something to do with the increased traffic 
Which has taken place. But, in addition to that, it is evident that the 
public are now getting more confidence in the working of this railway, and 
the feeling is growing that to electric railways in future they will have to 
look for the best mode of locomotion which has yet been introduced into 
the Metropolis. I believe that our line has induced a larger number of 
people to travel, and there has been an increase of 196,042 passengers over 
those of the corresponding half of last year. There has been an increase of 
receipts for passenger traffic of £1,707. There is a slight decrease in 
season tickets of £31. Thisis accounted for by the fact that people are now 
taking yearly tickets, which is really an indication of the increasing con- 
fidence of the public, and is rather favourable than otherwise. We have 
completed the condensing plant, and it is now in full working order, and is 
proving a very decided advantage, both in point of economy and in enabling 
us to deal with the heavier traffic which we have to carry. We have also 
made improvements in the carriages, and we are gradually converting all 
the old stock, and improving it both in appearance and comfort. We pro- 
pose to go on with that work, so that before long we shall be able to make 
the stock as good as you would wish it to be. We are also endeavouring 
to build more powerful engines, so that in view of the future extensions 
of the line, and the increased length off the trains, we shall be able to cope 
with the traffic. 1 tell you these things in order to show you that we are 
not asleep, and are keeping abreast of the times. The extension to Moor- 
gate-street is going on. Of course, the first thing we had to do was to 
obtain possession of the sites for the stations. We have obtained the one 
at Denman-street, and the contractors are at work there. We have also 
secured poasession of the site at Finsbury-pavement. That has been rather 
more costly, owing to the larger number of tenants that occupied the 
premises. But that is all settled with now, and the contractors will go on 
with the work very soon. You are, no doubt, all aware of what took place 
in the Houses of Parliament in regard to the site at St. Mary Woolnoth. 
The alterations there will involve us in somewhat more expenses than we 
anticipated, because it is very difficult to work under & church in the way 
we have to do. At the same time, the decision that was come to by Par- 
liament does not greatly affect this Company. But it is very unfortunate 
to my mind, in the public interests, to come to a decision by which, to the 
spiritual needs of a few hundred persons is sacrificed the convenience of 
the travelling public to the number of many millions, and all, I am afraid, 
for the self-glorification of а few individuals and the satisfaction of the 
fads of a few second-rate architects. However, we have to carry out the 
Act of Parliament which is passed. We have got to do the work the 
same contraetora as are carrying out the City and Waterloo Railway, 
where they have done their work in a very satisfactory manner—I 
mean Messrs. Mowlem and Co, We have to record, with very great 
regret, the death of Mr. Greathead, who has been associated with 
this Company since its commencement. He was an engineer of very great 
ability, and rapidly rose in his profession, and it is a very sad thing to see 
one in the prime of life cut off just when he was on the point of achieving 
great success as an engineer. We bave secured in his place Sir Benjamin 
Baker. It is quite unnecessary for me to say anything about one standing 
at the head of his profession and of world-wide fame beyond this, that we 
could not have a more able and trustworthy engineer to carry on our 
works. I should like to say a word about the question which will come up 
at the special meeting—1I mean the extension to Clapham. I dare say all 
those who have attended these meetings are aware that we have been 
pressed by shareholders to carry out that extension. I have always said 
that we could not carry it out until we had got the extension into the 
City. Our increased traffic now shows that I was correct in that 
idea; and we told Parliament so, and we got an extension of time. 
But we are now under contract to open that line before the end 
of next year—I mean tbe extension to the City—and therefore we 
are obliged to deal with the Clapham extension as a possibility. The com- 
pulsory powers of the Act for the acquisition of the land for stations 
expire in August next, and we felt that we could not go to Parliament for 
an extension of time on the grouuds set before Parliament on the previous 
oecasions, It will be a good extension when it is completed, and will bring 
to us a large accession of traffic. For these reasons we thought that we 
would come to you to-day for authority to go on with that line. We do 
not intend to press forward its completion ;. but it is necessary that we 
should proceed before August, because, as I have said, our powers expire 
at that time ; and we propose now merely to ask you to give the necessary 
authority to issue the shares which are allotted for the extension. The 
Preference shares were created so long ago as 1891. At that time we 
created £150,000, as you may remember; and we have not been imprudent 
in our issues, as you will recognise, because we have only availed ourselves 
of your second authority to a partial extent. We have no intention of 
issuing the shares immediately ; but we want merely to be in the position to 
take advantage of the most opportune moment to do so. I think with 
these remarks I will turn now to the accounts. F told you at the last 
meeting that we had placed the Second Preference shares. You will see 
that they appear in the accounts. Of the £259,000 received, we have used 
£48,000, which has been paid for the acquisition of property at Denman- 
street and Finsbury-pavement, and for the construction of the condensing 
plant. We have paid off old debentures £6,900, which leaves us with 
£183,000 in hand. We have invested £150,000 in terminable bonds of the 
highest possible class—that is to say, India railways guaranteed by the 
Government of India, and in New Zealand bonds. We had to pay a small pres 
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mium on the bonds, and that item appears in the accounts. We are gradually 
paying off that premium by allotting to it a portion of the interest that accrues 
on the investments. Turning to the revenue account, the receipts, as com- 
pared with those of the corresponding half of last year, show a net increase 
of £1,728, while the expenditure, on the other hand, chiefly in mainte- 
nance, has increased £193. I think you will agree that this is not a large 
expenditure for earning the additional traffic. We now propose to pay 
4 per cent. more dividend, making it 14 per cent. The question of working 
expenses is especially interesting in regard to a line of this kind. They 
have been steadily going down. The working expenses for the last half- 
year for the railway pure and simple, exclusive of other charges, have been 
reduced from 49 to 45 per cent. The receipts per train mile have increased 
from 2s. 3d. last half-year to 2s. 53d. this half-year. We are fast getting 
up to the figure at which we started with a uniform fare of 2d. The 
locomotive expenses per train mile have been reduced from 6:02 to 5:65, 
which I think is again & very satisfactory reduction. Of course, our loco- 
motive expenses are very much increased by our generating station entailing 
on us a very heavy cartage on account of its position. I may say that we have 
every reason to be satisfied with the management of the line as it is con- 
ducted from the office. Although we have hitherto had somewhat disap- 
pointing returns from the capital invested in this concern, we have at all 
events the satisfaction of feeling that we have introduced into this country 
—into the world, you may say—a system of locomotion which is likely to 
be of far reaching benefit to humanity generally. But 1 go beyond that, 
I believe that the future of this Company will show tbat not only have we 
conferred that benefit on the world, but that those who hold an interest in 
this Company and stick to their holding will yet get & good return for tbeir 
money. More than that, I believe » shall prove that electricity is not only 
by far the best and most convenient mode of locomotion, but that in the 
end it will be the moss remunerative to those who invest their money in 
it. I now conclude by moving the adoption of the report and accounts. 

Mr. SAMPSON HANBURY seconded the motion. 

Mr. DRAKE, in supporting it, paid a warm tribute to the ability which 

the Directors have displayed in the conduct of the Company's undertaking 
since its commencement. He also spoke in feeling terms of the Company's 
late engineer. 
- The CHAIRMAN, in answer to Mr. Jeffries and another proprietor, said 
that the intention of the Board all along had been to construct heavy 
engines rather than light ones. Their experiments with the motor-car 
trains had been very satisfactory in the times when they were not busy. 
As regarded the Preference shares, the Directors always endeavoured, as 
far as possible, to give priority to their shareholders in taking up the stock 
issued. But, unfortunately, they were met by difficulties, which he explained 
on a former occasion. At the same time, they would always do everything 
in their power to give their shareholders the preference. They could not 
open the Moorgate-street station without the other, although probably the 
station at Moorgate-street would be finished before that at King William- 
street. The contract time for the work would expire on September 30th 
next; but as there were à good many other things to get through, the 
station was not likely to be open before January 1st next. 

The resolution was carried unanimous. 

Resolutions recommending the payment of dividends at the rate of 5 per 
cent. per annum on the Preference shares, and 14 per cent. per annum on 
the Consolidated Ordinary stock, were afterwards passed, leaving a balance 
of £1,515 to be carried to next account. 

The retiring Directors, Messrs. Sampson Hanbury and Spencer Barclay, 
were unanimously re-elected. 

The auditors, Messrs. Turquand, Youngs, Bishop and Clarke, were also 
re-appointed. 

The meeting was then made extraordinary, for the following purposes : 
To: authorise the issue of 5,000 Preference shares, being the balance of 
the shares created by resolution dated June 30, 1891; to sanction the 
creation and issue of the additional capital authorised by the City and 
South London Railway Act, 1895; and to authorise the exercise of the bor- 
rowing powers under the eaid Act, upon such terms and conditions as the 
meetiog may think fit. ; 

The SOLICITOR to the COMPANY having briefly explained the 
objects in view, : 

The CHAIRMAN formally moved, and other DIRECTORS seconded, a 
series of resolutions giving effect to the objects of the meeting. 

Mr. DRAKE then proposed, and another SHAREHOLDER seconded, 
a vote of thanka to the Chairman and his colleagues, which was cordially 
passed. 

‘The CHAIRMAN, in making acknowledgment, said that the work on 
which they were engaged was a work in which they all took a very deep 
interest, and they were sure that it would be a aatisfactory enterprise both 
to the shareholders and the public, and that they would soon bein the 
position to present a more gratifying report than they had done on that 
occasion. 

The proceedings then ended, 


Mall Electric Light Company 
(Limited). 


The Report of the Directors of the Company for the year to December 
ólst last will be submitted to the meeting of shareholders on Tuesday next, 
at 12:30 o'clock. 


St. James’ and Pall 


The Directors state that the business and prospects of the Company have. 


steadily improved. <A further extension of buildings and plant is required 
for the winter season of 1897.8, and orders for material have already been 
placed. The Mason’s Yard station has been completely refitted with new 
machinery, and in conjunction with the Carnaby-street station has taken 
its share of the general supply. The whole plant and machinery has been 


working satisfactorily throughout the year, and has been fully maintained. 
A still further reduction has been effected in the cost of the unit. An 
order has been placed with the Company by the Vestry of St. James' for 
the lighting of the principal streets in the parish by electricity, and this 
work will shortly be in operation. 

After consultation with the auditor appointed by the Board of "Trade, 
aud in accordance with his wishes, the Directors have debited to revenue 
account the management and other outlay relating to supervision of the 
works during construction. In accordance with recent decisions in the 
case of the tramway companies, the Directors have charged to capital 
expenditure the costs of obtaining license and provisional order, &c., 
amounting to £1,458. 18s. 8d. 

The net earnings of the Company during the past year have amounted 
to £21,369. 98. £d. Of this sum, £5,997. 10s. was distributed in August 
last in payment of an interim dividend at the rate of 5 per cent. per 
annum for the half-year ended June 30, 1896, on the Ordinary and 7 per 
cent. per annum on the Preference sbares. The balance, £15,371. 19s. 5d., 
together with the undivided profit of £135. 6s. 4d. from last year’s account, 
leaves £15,507. 53. 9d. now to be dealt with, which the Directors propose to 
divide as follows: 

Dividend at the rate of 7 per cent. per annum on the Prefer- 


ence shares for the second half of the yea . 5,500 0 0 
Dividend on the Ordinary shares for the second half-year of 
8s. per share (making, with the interim dividend paid on 
August let last, a total distribution of 103 per cent.. for 
tlie УВ) iues cm vn mp Ordo ⁰⁰ o panna 7,992 0 0 
Dividend of £36. 17s. 6d. per share on the Foundera’ shares 3,637 10 0 
Carried forward to Ordinary shareholders’ Undivided Profit 
lll 8 326 8 0 
Carried forward to Founders’ Undivided Profit Account 1 7 9 
£15,507 5 9 


The Chairman (Mr. Eustace J. A. Balfour) and the Vice-Chairman (Mr. 
Latimer Clark, F.R.S.) seek re-election as Directors, as йо the auditors, 
Messrs. Deloitte, Dever, Griffiths and Co. 


Anglo-American Telegraph Company (Limited). 


The Report of the Directors of this Company to the general meeting to 
be held at Winchester House, London, E.C., on Friday, February 5th. at 
2 o'clock, is as follows :— 

The total receipts from July lst to December õlist last, including the 
balance of £1,803. 5s, 3d. brought forward, amounted to £171,869. 12s. 5d. 
The traffic receipts show an increase of £10,823, compared with the corres- 
ponding period of last year. The total expenses of the half-year, including 
the repair of cables, &c. amounted to £58,000. 7s. 9d., an increase 
of £3,204. 17s. 8d. The Directors have, before declaring the net profits, set 
apart the sum of £12,000 to the renewal fund, leaving a balance of 
£101,869. 4s. 8d. 

Interim quarterly dividends of 12s. per cent. on the Ordinary stock, and 
£1. 4s. per cent. on the Preferred stock, were paid on November Ist last, 
absorbing £42,000, leaving a balance of 459,869. 4s. 8d., out of which the 
Directors recommend the proprietors to declare final dividends of 17a. per 
cent. on the Ordinary, and £1..14s. per cent. on the Preferred, amountiog 
to £59,500, making a total distribution for the year ended December 31st, 
of £2. 13s. per cent. on the Ordinary, and £5. 6s. per cent. on the Preferred, 
leaving £369. 4s. 8d. to be carried forward to the next account. 

The Company's s.s. “ Minia" has been employed during the past half- 
year in the repair of several of the short cables of the Company on this and 
the other side of the Atlantic aud of the 1880 maiu cable. The 1880 cable 
has again been broken in shallow water near Newfoundland, and will be 
repaired in the spring. The other cables and the land lines of the Company 
are in good working order. 

The Directors greatly regret to announce the resignation of theiresteemed 
colleagues, the Marquis of Tweeddale and Sir Albert J. Leppoc Capel. The 
vacancies: thus created have been filled by the appointment of Sir 
Gerald FitzGerald, K.C.M.G,, and Mr. Robert H. Benson. The Board 
unanimously elected Mr. Francis A. Bevan as Chairman. An influen- 
tially-signed petition has been presented to the Directors asking for the 
appointment of Mr. Herbert Samuel Leon to a seat on the Board. Mr. 
Leon holds a large amount of the Company’s stock, and has a considerable 
telegraphic correspondence with America, and the Directors recommend 
his election by the meeting. Mr. Samuel Barber and Mr. Robert H. 
Benson offer themselves for re-election as Directors, and Mr. Joshua Dean 
and Mr. John Gane, F.C. A., as auditors. 


Central London Railway Company. 


The Report of the Directors for the half-year to December 31st last 
states that the expenditure during the half-year has amounted to £365,228 
8s. 7d., which, added to the amount previously expended, makes a total 
outlay of £807,526. 9s. Ed. In their last report the Directors expressed a 
hope in connection with the extension to Liverpool-street that an agree 
ment satisfactory to the Great Eastern and Central London Companies 
would soon be completed; but thia anticipation has not been realised. The 
Directors have therefore determined to «discontinue the negotiations with 
the Great Eastern Company respecting the station and works at Liverpool- 
street, and as a further consequence the arrangements proposed to be made 
with the North London Company have not been proceeded with. Tunnel- 
ling operations are in full progress, and the Subway at the Bank Station 
and the work of sinking (shafts is being proceeded with іп a satisfactory 
manner. 
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Liverpool Overhead Railway Company. 


The Report of the Directors for the half-year ended Dec. 31 last, to be 
submitted to the general meeting, at the Law Association Rooms, 14, 
Cook-street, Liverpool, on Tuesday, Feb. 9, at 3 o'clock, states that the 

зв revenue receipts amount to £52,782. 188., and the working expenses 
to £20,954. 10s. 5d. The number of passengers carried during ths last 
two years is as follows :— | 

Year to Dec. 51, Year to Dec. 31, 
1895. 96. 


8 
ТІЗЕ: ЈАВЕ cou cas далаа TO Se eaves tie 845,022 932,378 
бесопа-с1авв.............................. 4,189,256  ...... 4,758,651 
Workmen (special return tickets)... 1,906,157 ......: 1,967,680 
7,240,435 7,658, 709 


The Southern Extension to the Dingle was opened on Dec. 21 last, and 
is expected to prove a satisfactory source of revenue to the Company. 

The revenue account shows a balance available for dividend of £12,177. 5s., 
out of which the Directors recommend the payment of dividends at the 
rate of 5 per cent. per annum on the Preference, and 3 per cent. per 
annum on the Ordinary shares, which together will absorb £9,112. 10s., 
leaving £35,064. 15s. to be carried forward. 

Messrs. Richard Hobson and James Barrow scek re-election as Directors, 
and Mr. J. S. Harmood Banner as auditor. | 


Waterloo and City Railway Company. 


The Report of the Directors of this Company for the half-year to 
December 31st last states that the accounts show an expenditure of 
£67,531. 2s., making the total outlay to December 51, 1896, £280,526. 8s. 5d. 
The contracts for the generating station and electrical appliances are under 
consideration, and these works will be pushed forward to completion as rapidly 
as possible. Bills have been deposited in Parliament by independent parties 
for new railways, some of which may affect the Waterloo and City Railway, 
and these will receive due attention from the Directors in the interests of 
the Company. The Directors record with extreme regret the death of Mr. 
J. H. Greathead, C.E., who was one of the engineers of this railway from 
its commencement. They have secured the services of Dr. Alex. B. W. 
Kennedy, F.R.S., whose advice and experience will, they believe, be of 
value to the Company. | : | 

The Engineer's Report, which accompanies that of the Directors, deals 
with the Tunnel Works” and the Waterloo Station Works." With 
regard to the former, it is stated that the length of single tunnel driven 
during the past six months has been 570 yards, the greater portion of 
which has been under compressed air, and the total length of single tunnel 
driven since the commencement of the work is 4,506 yards. The Waterloo 
Station Works is reported excellent progress, and the most difficult of the 
operations have been safely overcome. The works generally have been 
carried out in a satisfactory manner, and without accident of any kind. 


; STATUTORY RETURNS, &c. 
аф 


ALUMINIUM SUPPLY COMPANY (LIMITED).—This Company was regis- 
tered on Jan. 14, with a capital of £1,000,fin £1 shares, to carry on the 
business of manufacturers of and dealers in aluminium and alloys and 
metallurgists, &c. 

CHISLEHURST ELECTRIC SUPPLY COMPANY (LIMITED).—This Com- 
pany was registered on Jan. 22, with a nominal capital of £15,000, in £5 
shares, to supply electricity in or in the neighbourhood of Chislehurst, 
Kent, and to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity, electrical contractors, electrical apparatus 
manufacturers, &c. The first subscribers, with one share each, are: 
W. I.. Thornton, C. Balme, R. Biddulph Martin, M. P., J. P., A. Travers 
Hawes, H. Jamex, Patteson Nicholls and Sir H. J. Hadrill. 

GENERAL ELECTRICAL COMPANY OF ROUMANIA (LIMITED). — This 
Company was registered on Jan. 22, with a nominal capital of £5,000, in 
£1 shares, to carry on the business of electrical engineers, electrical and 
mechanical engineers, suppliers of electricity for lighting, heating, and 
traction purposes, and manufacturers of aud dealers in electrical and 
scientific apparatus, and to manufacture, construct, erect, lay down, 
establish, carry out, maintain, and deal in all machinery, engines, rolling 
stock, cables, wires, accumulators, lamps, apparatus, kc. The first sub- 
scribere, with one share each, are: E. O. Goss, W. R. Smitb, F. W. Boor- 
inan, F. W. London, A. S. Chanter, F. A. Stonier, and C. M. Leitch. 


NEW COMPANIES 


CITY NOTES. 


MEMORANDA.—Bank rate, 54 per cent. (Jan. 21, 1897). Price of silver 
29Hid. ре oz. (Jan. 28th). Console (22 per cent.) 1125—-1126 for money, 
1124—1128 for account; 24 per cent. 1052—106 (Jan. 28th) Stock 
Exchange Settling Days: Consols, Feb. 5га; Stocks and Shares Con- 
tinuation Days, Feb. 10th and 24th; Ticket Days, Feb. 11th and 25th; 
Рау Паза 4 a 29th and Feb. 12th ; Mining Share Carry-over Days, Feb. 

h and 23rd, 


BABCOCK AND WILCOX (LIMITED).— The Directora of this Coinpany 
have declared an interim dividend for the sixzinonths ended Dec. 31, at 
the rate of 6 per cent. per annum on the Preference shares, and 10 per 
cent. on the Ordinary shares. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED). —The 
traffic returns of this Company for the week ended Jan. 24 were £1,115, 
against £994 in the corresponding week of 1896, an increase of 4121. 
The total receipts for the half-year amount to £4,388, against £4,035 for 
the corresponding period of 1896 ; an increase of £355. 


COMMERCIAL CABLE COMPANY.— Messrs. Baring Bros. and Co., 8, Bishops- 
gate-street Witbin, E.C., notify that they are prepared to receive Postal Tele- 
graph Cable Company's shares for conversion into Four per Cent. Sterling 
Debenture stock of this Company. | 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT COMPANY (LIMITED).— 
The share transfer books of this Company are closed from the 25th inst. 
to Feb. 8 inclueive, preparatory to the payment of dividends for the half- 
year ended Dec. 51, 1896. 


LIVERPOOL OVERHEAD RAILWAY COMPANY (LIMITED). —The traffic 
receipts of this railway for the week ended 24th inst. amounted to £1,917. 
The amount for the corresponding week last year was £1,043. Increase, £147. 


MONTREAL STREET RAILWAY COMPANY.— Coupons due Feb. 1 on this 
Company's Four and a-Half per Cent. Debenture Loan for £140,020 will 
be paid by the Bank of Montreal, 22, Abchurch-lane, E.C. 


NATIONAL TELEPHONE COMPANY (LIMITED).— The Directors of tbis 
Company, at their meeting yesterday, resolved, subject to final audit, to 
recommend to the forthcoming general meeting of shareholders the 
following dividends for the half-year to Dec. 51 last: At the rate of 6 per 
cent. per annum (less income-tax) on the amounte paid up on the First 
and Second Preference; at the rate of 5 per cent. per annum (less income- 
tax) on the amounts paid up on the Third Preference ; and at the rate of 
6 per cent. per annum (free of income-tax), on the amounte peid up on the 
Ordinary shares, carrying £35,000 to reserve and about £6,000 forward. 
The transfer books will be closed from the 5th to the 18th prox. inclusive, 
and dividend warrants will be posted on the latter date. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Wednesday, Feb. 3, a special settling day for £125,000 Five per 
Cent. First Debenture Stock of the River Plate Electric Light and Traction 
Company (Limited), and Thursday, Feb. 4, for 20,000 Ordinary Shares 
(Nos. 1 to 20,000) of the British Electric Traction Company (Limited). 


VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES COMPANY 
(LIMITED).—Coupon No. 13 of the Five per Cent. Mortgage Debentutes 
of this Company, due on the Jlst inst., will be paid at Parr's Bank, 
52, Threadneedle- street, E. C., and at Messrs. Westendorp and Co.'s Bank, 
Amsterdam. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY. (LIMITED).—Thixs 
Company's traffic receipta for the week ended Jan. 22, after deducting 
17 per cent. of the grosa receipta payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,758. 


WESTERN UNION TELEGRAPH COMPANY. —The numbers are published 
of seven £100 and seven £200 Six per Cent. Stirling Bonds of this Com- 
pany which have been drawn for redemption on the 1st March next. The 
bonds should be presented at the offices of the Agents, Messre. Morton, Rose 
and Co., 6, Princes-street, London, E. C. 


WILLANS AND ROBINSON (LIMITED). — An extraordinary general meet- 
ing of this Compauy will be held at the Cannon-street Hotel on Tuesday 
next, at 2:50 p.m., for the purpose of approving and passing the following 
resolution :—“ That the Directors be authorised to issue, upon such terms 
aud conditions as they may determine. the unissued balance of the capital 
of the Company, amounting to 7,500 Preference, and 7,500 Ordinary 
shares.“ ! ' ' | * 


ELECTRICAL COMPANIES' 


SHARE LIST. 


AMOUNT ` LAST ! PREVIOUS Price ! RATE PER EvsINESS DONE 
PRESENT) "op | DIVI- NAME. | WEEK'S PRICE | Wednesday, CENT. DIVIDEND DUE. DURING WEEK 
AMOUNT. | SHARE. | DEND. JANUARY 70. | January 27. | YIELDED. ENDING JAN. 28 
| ELECTRIC RAILWAYS ano TRAMWAYS. | Highest | Lowest 
9.104 £10 8/0 | Central London Ordinary ......... avc das xd ы 164 91 101 218 6 June and December : & 
907,649 77 1/0 Do. (t£ paid) i. ðͤ o eR mnn xd 4 31 4 зоо i " 33 - 
Stock 1$ on eet douin London Railway Con. Огду. =. .. .. 53 60 59 61 2 6 8 | January and Juty . 60 ES 
8.119 £5 4 | . 527 E Preference a. on = = oe =o = o 15} 16 153 16 з 3 8 И * 16 : 
£158,171 Stock | 4% Do. 4X Parpetual Deben ture 186 188 126 188 218 0 | May and November 137 .. 
54, 10 1/93 Waterloo and City Ordinary үкөк ee Xd, 73 8 74 8 2 1 6 | June and December 7i 7H 
27,50 10 .. | Liverpool Overhead Railway Ordinary æ æ = ==. | 14 144 13} 13} 2 6 8 | February & August А È 
1 .000 10 t | Do. T. ae a» з ею GOD GOD Gm Om „з сь ею Ф 161 17 164 17 2 18 10 (Y) 3 » oe = А 
125,000 | . Stock 4 | Do 4 Debenture -a m = ass= == о - xd, 1103 1123 1104 1124 4 0 0 | January and July.. Р — 
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ELECTRICAL COMPANIES’ SHARE LIST. — 
PREVI Price TE PER DuRING WEEK 
WEEK'8 PRION Wednesday, POENT. DIVIDEND DUE. ENDING JAN. 23. 
PRESENT * NE BARS. JANUARY 20, | January 27. | YIELDED. sn | Lowest 
: * 8 58 36 #15 5 Jan., Apr., July, Oct. oe 973 
TELECRAPH m 53 56 5 9 8 " 104 
C ins УБ бе eb ene odi sii vn ди жа 97 95) 974 98} Т 10 
£323,080 Stock 150 Do Preferred — 3 xm mE 10 103 9] 10 8 16 11 ind July nb - E 
43 038,020 Stock ү: Do. aora e ET TET TREE TELE xd 100 104 100 n = January = 151 is 
3 £100 КД *African oben ce лыда (hed) . d А 155 ul $10 4 Mar., June Ом. Deo. e - 
25000 10 Y. En Чыл gcn es, 1900) ха 113 117 113 117 4 5 ^ June — ME "+ * 
£180,000 i By *. Do. брег Cent. Debs. (2nd Series, 1906) ..х 160 170 170 176 : > : май ооа Augum| 15 os 
* Stock 12 ruary .. — 
13,000,000 110 НА ä aea To vieta a: 183 10 E 19 2 - i Adi bd el - s 
1 0 оа DES D i, EN ANTE sanuaty and july | Cu | = 
18'000 A E Do: m 3 ву за 1007 110 515 0 |Jan., Apr., July, Oct. 17 174 
, Do. _ 44 per Cent. . $ 813 8 А 8 18{ 
omo | £w | ^ | Direct United states Cable, 137 Meas a D | Ж ee — 10) | 128 
, 997790 5090»0*2090222069806 "T 1 1 о 17 
,000 £10 6 Do. ò per Cent. Cumulative сора (red.) 197 130 199 13° н 1$ May an & А ; i 
70,000 £10 Do. 4 per Cent. Mort. Debenture Sto 104 107 104 107 February Oct. 173 - 
£1.302.615 Pros - Жам Do, '5ber Cent: Debentures, 1800 E" 174 is - п ka Jan., Ареса He 124i 
289,900 10 Eastern Extension e888 08 сово ао «6 OE „„ 00 (9 c» ороо ое 128 131 130 d July .. x 
. Debenture Stock _.......... 0) 104 116 2 | January an d 2 
25501000 Btock - * Do ap cet o Gov. Sub.) Debs. 1900 хо = M p- 104 416 2 AP m Ы E 
£168,600 | 4100 *Eastern and 8, African 5 p. Cent. Mor. Deb.,1900x 108 111 105 111 з 8 | ЖЬ 1 November T 1013 
£156,200) . 109 | „50 4% Mortgage Debentures, om Es iru] NOY liy M ы» | ла 2 Apr., July, Oct. 171 174 
499,909 |... 129 .]-49- de^ . 4% Mauritius Sub. Debs. (regd.) .....—| 109; 11 109 ut 4 110 Apt, Ju т п 
Чишш 0) M telegraph and Bras ыгар M 5 | ай ай | Be | ay | 7 
180,042 10 s tN thern of Copenhagen . . . . . . , 242 107 104 107 11i 7 [March & €— 2 ai 
150,000 10 92 * 7 per Cent. Debs., 1888 issue Series ‘‘ B 7 ЧА 53 56 4 9 : May ж Urbs cs - — 
' . K үүнүү" Маго e 
4170,000 = 12,8. | Indo-European ............- ee e e Debes. 1901 109 112 109 112 5 8 6 [Тайшет and July... .. 
17,000 2 e Loudon Platino-Brazillan d per Cent. l9vxd| 106 100 100 109 813 5 an . — — že = 
Fere 100 42 Pacific & European Tel. 4% Guar. Debs. (red) дб - 7 Е. 10 12 ; 9 11 Xs 1 139 *. 
CCC - .. 
11,889 8 HA — * Cables Trust „ „% „ „% „„ „„ „„ n 6 5 6 6 0 0 ачу йу — ir үч 
£3,381 |£100 Cert.) 1216 West African Telegraph ...........- neve mes 105 106 103 106 415 6 | March p © үч 
· 15,609 10 D - 5 per Cent. Debentures. (red.) 1 0 1 z ” ember — as 
£226,200 100 5% wW inaa ABA EE иса огнен 0 98 93 99 8 6 9 | June and ~ pani 15, lê 
80,000 100 ay * Do. 8 per Cent. Debentures, 1902)... . xd 710 T 11 1 ЖЕ Мау апа ias 116 I 
; ma. ne ne erra 11 12 5 n , —— 
nC 10 r T o eens Preference ...„.......... p 10 at 104 519 1 реет еи és — 
uper 100 5 * Do. брег Cent. Debentures, 1917 ........ 8l 8% St 7 ‘ * В * Wu 1 їв 
ап нижа ee %%% „„ „„ „„ eee „ Т Ел on 
gn 15 3 Western and uper: Preferred Ordinary —— — 64 е1 af 8i 22 ” a? t ee “+ 
83,199 74 3/0 2 DIE ver Ordinary Merron ооа БЕ da sp 24 1055 11) 114 6 8 1 February & Augus dm ~ 
, е " 
83,129 BM | ae ls Do pe dent Debe" Borioe Pipe | X6 109 109 118 |59 1 п ember | ,.- а 
100 6 pe ries “ B"1910........| 105 11 5 7 | May and Nov 102 Б 
£158,100 65 (t. Do. Oe Mort, Debs., Series ^ ) Bonds 100 107 112 107 112 А р не 
(163000 | 91,000 | 7% werten Unton 77 1st Mort. (Bu eA nel Ai. d 100 10 | 6151 
98164500 94180 6 * Do. 6 per Cent. Sterling Bonds (red. es - 
#164, Atigust .......... © — 
Telephone (fully pad) s F „ „ cer лашу and July — ү "us 
> 4/0 Chill elep 01 “e+e ee es 1! т» 16 \ * October "^ 7 7 1 
ring Eu Jtd. | Hansolidated Telephone N A U M ә 2} 8 0 0 N & August Es TNT 
860 1 4/0 MI ee ee 73 7? 17 0 3 15 10 А " 17 
à b 216 хайоваї. coo co too vo aee etr FETA 17 19 9 " 6 612 
484,597 10 6% Do. 6 per Cent. жесе и Ы Ды те ae чы 17 19 17 19 - 11 = a * 1088 1053 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. ( t. (fully paid) 6} 7 61 7 10 | June'and December 
15,000 5 2/6 Do. 6% Non-Cumulative 3rd a (fally p x) 105 108 100 108 8 4 $ E P 
1 TAS Stock | 84% |* ро.  Debenture Stock, 34% (red.) seen eer ip 5 Ji Ji Cd - Dx : 
,100, 0/4 ОНАМ fas pied Мы op uda Saca зк нә жаз 0 зі 3j = 
771,504 1 т Sy umeros рэ 100 105 415 3 
4130 725 во 52 A dg cm у Cent. Debenture Stock(red.)....xd| 100 105 ^ 2 
' i ee * > 
e- b eee $ : j 3 ià | іё 
5 Ma Erin gano te ре eoe P p eo ые Tu 1 16, | 8 i 6 M Se ae 17 | 
T о. п Siar reu nr 9a 2858/02 BP ES ә 0 7 аппа y oe AR E^ І 
0, ew 100 City of тордон Bleotric 1 . — -> 10 174 16} ae - 15 9 | June and December 91 9t 
£ е 10 6% bs. 67 sot анге. pi» te a xd 128 pe^ "o 10) 213 8 | February & August k 
, * " 57 Deben ure ` | а hA mia ај «| 91 0 3 , .. 
ML T RU I Charing Cross & Strand Electricity Supply Corp.. S а & ann айан 1 2 "e 
4 . 4$ per Cent. Preference ................ 5 . * farch — =. T 1: РЯ 
«7500 | аю | ву | Do: 5 ber Cent ply Ordinary aaeoa] арт о ? r5 | 318 в | Junoand December | у | 2 
di 5 50 | Chelsea pce Aure d . п? 115 gA 9i AE 13 ww 
437 De "1 s 92 on - " 
rre 3 pos pres of London & Brush Prov. Ord. (fully рма) 183 14 13) 14 4 6 9 Кун! J - ч 
£22,476 10 5/4} Do. 6% Cumulative Preference .. . . A PAM 9) 10} 9h 104 а vi М : 
19006 10 = Do. issued at 2 prem. (ё5 & prem. paid) bis 1 14 1 J. "à Ex 133 135 
9 5 РА London cr Supply Ordinary lesse es 24 E 2 гар 8 2 4 April and October.. м е 
- Do. Preference TE OE ыы лыш: 13 $ 3 E 1 
48,050 6 * trio Snpplv Ordinary eee le use i 7! 6 7 “2 А 3 ber “+ e 
25 5 es 255 dee PE ANA LED pala no 122 in 188 v. FOLE 3 = us E 
12,5 É : ; Stock First Mortgage. . xı 2 11 «à ба * 
: Do. 44% Deb. TEN 11 12 : : ы - 
„ cere ceed EK EN Ius ог ea ee 
. ~ ec pho eee La REF Cota ЧЕ a ‘ auuary ац 8 T ` 
275,05 100 44% “Royal Elec. Co., of Montreal 4} Bore: * Debs. 13 14 13} 4 : d а и E :: > 
= 9 800 5 26 | St. James and Pall Mall Electric Ordinary ...... 9) 103 о} А е: n k 127 i 
19, b 3/6 Do. 7 per Cent. Preterence.. {Жее rU EET 107 104 10; 2 8 | February & August 
30,000 k 4% |* Do. 4 per Cent. Debenture Stock (re $21 il 12 114 124 3 | 
2955 ах 3/0 | Westminster Electric Supply (fally paid) ........ i | 
' ELECTRIC PANRPAETURING, &o., COMPANIES. | , 1 |} l es zk x ' wt i^ 
п QW XC PE RERO 1 Е 
2 1 NEE qi T e den Beat Non.Camulativa Stock 109" us 1 "я dies Nane an December — 
90,000 Bick 447 Do. 44 per Cent. Perpetual Debenture Өү 91 98 91 96 +14 0 |: T Fa , 
£135,000 Stock 434 E De and Debenture Stock (rd.) ...2 ee | - = = | à 
457996 210 = British Aluminium Ordinary .. MILL ж m e = i | - 
29.800 10 Ж Do. 17 Mp wi ЕСИ ieee . id) S AREAS 1 3 $ „1 е? - - | >S 
оет 1 T Castner-Kellner Alkali 70. еа Айра i 1$ 2} it i 520 - * x 
уН 5 8/0 аф bY Унун (red.) xd 93 fee a 21 613 4 | February & August 14 — 
` 85 6 Do. 9 А irs е ze nq $ ge i acl 1 ^ € Г, ] LET ’ Se - 
89.201 105 1U | Edison and cpi id y E TA AONA BENI | 3 £ ae 110 4 1 10 June and December PA is 
d F3 9 | А 25 irt Pia Rie baw idle Wee I UE TIPO Ж — n ; 5 10 5 7 2 | September ........ 
2100/00 | stack 44% Nn 44%, Mortgage Debenture Stock ieee E ar ч: Ip ina TEE 2 à 
119,000 at us Electric E red mag Cumulative Pret ooa... а Е i Bh ee ЭРИСЕ РАР «i 
41135 1 10% | Elmore's Patent Copper рори dinary ...... 174 184 18 15 Orie P 5 -= 
10,000 10 б Me ord үр ngon lone TEETE I 184 s 1090 Tr 4 0 4 " " p a 
8,000 10 7/0 по, трек бар, Debentare Stock (red.). 109 1 0 213 4 5 9 January and July 
£50,000 | SX p in R e gone bna &., Work 20 m 106" lut 314 3 | March & September . | - 
^ , er. ’ N ы A 3 { ) N - я ee 
ен ym рн RUNS 4 4.' First Mortgage dry rh eng teg 10‹ 4 15». vog July. . 42 403 
20.000 Р à ET Sa AAN h and Male dende Жас» е! iU 155 102 105 415 3 January and hee - 72 v 
1 : r a : qi р 5 f Octo 2 "i 
Vi MS 30 0 HET s б Der Adm serbe 1999: s drm xd m si H nh m April and Oc ч in 615 | у 
у J Vi E vobinson Ordinar 2. А 7 [ЕЁ ay r д - 
ona e 29. Me ee ae nien Preference «s. ss, id}. 64 66 a Wu WINE" May and November , 
£00,000 dt yek 19/1 " Do. 444 First Mort. Deb. Stock (£60 paid) .. 


t for redemption. 
* In calculating the yield on this security, allowance has been made {or accrued interest, but no 
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THE UNIVERSAL ENGINE. 


TESTIMON EXE. > o` 


— —äk—ä— — RADARS AAR 


WINDERMERE ELECTRICITY WORKS, 


To the Secretary, 22nd October, 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 
DEAR SIR, 


In reply to your enquiry respecting the Universal Engine of 

165 horse-power which you supplied to us in July last, we have pleasure 
in informing you that the engine has now 
been in work since the 8rd August, and we 
have found a very considerable saving in coal. 
It runs quite silently, and, as it requires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing perfect. 


>. 


We are, yours faithfully, 


(Signed) R. H. FELL AND SONS, ; 2, Dt Ur 
Limited. К 

FREDERIC FowKEs, 
Managing Director. 


THE BRUSH ELECTRICAL ENGINEERING co. Ір: 


49, QUEEN VICTORIA STREET, LONDON, Е.С. 


JOHNSON & PHILLIPS 


14, UNION COURT, OLD BROAD STREET D BROAD STREET, L.C.,0 E.C., and CHARLTON, KENT, 


© Macranuane’s: |! If e = e MAKERS of the most Modern Machines tor 


CABLE MAKING OABLE LAYING 
STRANDING BRAIDING 
TAPING WINDING 
COMPOUNDING LAPPING 
RUBBER, SILK & COTTON COVERING 


` _ c 4 um. 
| — 2 Sr 
ДО ДАМ? DESIGNER, ENGRAVER 7 15 


m 4 on weep HS! ^ odd 
Ka 8 гаар: 


TELEPHONE? 
N° = ФА 


V 7 — 2 
x: y — ite M ; E: 
2 : — ai: = 22 DOM p fis ъ au 


ot 


960 


acy LIGHT 
LAMP PILLARS. 
N бнаектт5, ORES, 


x ARACEN TOUNDRY, If You Want 


GLASGOW. A PLATING OR DEPOSITING PLANT 


CARL OPPERMANN, 
2, Wynyatt Street, Clerkenwell, E.C. 


LIGHTING AND PLATING DYNAMOS IN STOCK, 


Aiso all REQUISITES for PLATERS, including Anodes & Chemicals, 


SEND STAMP FOR PAMPHLET AND CATALOGUE, 


———— — —À ee Ф 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
OGONREOTIONS. _ 


сү О 


wrrcawos ‚ Gente 


A ' J E: p- » W | 1 
E — ak LO VPE ye CABLE COMMUNICATIONS — | 
wese 9 Ne 2 — OE Xie a pnl — / | 
Ш У Ё ce > I Loepoes — seas — 
— 26-6 = i — WORLD. Же» um eS е о. i 
— а) o — — Qe Ae 
| ‘ > ма” н mm | | | ры i ШЕ аз Ў 
| : , . н 
| IN OGNNECTION WITH ТНЕ: (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. | | | 


By DIRECT TRIPLICATE CABLES, to эра — Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique . (duplicate), 

| Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 

. Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 

and Manila. a 
Telegrams should be sent from the Oompany’s Stations— 
LONDON— II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
| GLASGOW —141, BUOHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, , Athens, Cophalonia, Santa Maura, Tinos, Andros, Zea, and 
ree p 


The Company's Cables are worked by Muirhead's System of Duplex and Automatic 
mM Curb Transmission upon all.its Main Sections. 


In sending Tel from Postal Stations СС V 22 th rds bel alled gratuitously b 
а ся ould e taken to mark wem : LA. EASTERN, У the Postal Autho tios. icd 
Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 


— —e— O — 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECLED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 

MENTS, OHINA, MANILA, COCHIN OHINA, JAPAN , JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 

are accepted ab the Company's 
LONDON : 18, Old E Broad Street, E.O, 6 and 8, Lime Street Bquare, and 
10 and 11, cing Lane, EO. 
LIVERPOOL: African House, 6, Water Street. 
MANCHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 

at any Postal Telegraph Office throashout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED ~ VLA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lista of Stations, &., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon 86, B. d. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


READY DE IN ANY COLOUR OR TINT. 
ED. USKABLE AT ANY TIME. For SHIPO, STEAMEROG, YACHTS inside or outside), LAM P-POSTOS (Gas and Electric) 
d for ALL PURPOGES where a 8 surface is enen ( Has stood years of rough wear 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. зра for Iron Structures; Roofing, Gas Tanks, & 
LASTS] WELL WHERE OTHER PAINTS ARE USELESS, NOT GASES, SUDDEN OHANGES OT — Фе. 


AFFECTED FUMES, 
NROWNINO'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. | 
$ a Perfeot Qure" 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "s? Damp Walls. 
Prevents decay and makes perfectly Weatherproof Stone, Marble; Brick, Cement, Plaster, &c. The only solution used on  OLROPATRA'S NEEDLE 
which has been preserved by it 18 YEARS. 


| THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS—. 


FISHERIES, HEALTH, and INVENTIONS, in 1888, 1594, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON." 


Duncan Wallet and Co., 


E P P S i S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &a, in Bond. 


GRATEFUL—COMFORTING. 114, FENCHU CH STREET, LONDON, E. G. 
Arrangements made for supply of Telagrüph Stations & Cable Steamers abroad. 


Special 
Мозга. D. W. & Co. supply Provisions and Bonded Storer to the CABLE STREAMERS 
| of severai Companies, also 40 VARIOUS STATIONS of the RASTEEN, BASTERN 
AND SOUTH AFRICAN, and NASTERN EXTENSION, AUSTRALASIA, AND 
CHINA TELEGRAPH OOMPANIES, and are prepared to exacute orders on specially 


‘favourable terms on shortest notice. CCC No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL WAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STREAMERS, DUCAL LINE, CLAN LIRE, NATIORAL 
LINE, STAR NAVIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. V. LUND, The 
— RASTRRN & AUSTRALIAR STEAM NAVIGATION C0., and other large Fleets of Steam and Salling Vessels, Agents at all the Principa! Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made tothe SOLE MAKERS 


J OHN KIRKALDY & SON, "s" GARFORD ST., LONDON, E. 


TELEGRAPHIC ‘ADDRESS | " KIRKALDY LONDON..’ 


". CLEOPATRA NEEDLE 
АНУ 30 vol 


F 
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EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lar, =o 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM, ’ 


WEST COAST. 


BRITISH | PORTUGUESE. | FRENCH. 
BATHURST (Gambia). | BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
| : KOTONOU (Porto Novo). 
2 e GABOON. 
* S. THOME. WHYDAH. 
mpi LOANDA. GERMAN 
BONNY. | BENGUELLA. — 
CAPE COAST CASTLE. | MOSSAMEDES. | CAMEROONS. 
Books of Forms, Tariffs.and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E. C. 
By order 
H. E. PLANE, Secretary, GEORGE DRAPER, Secretary, J. CAMBROOK, Secretary, 
Argioan Dmeot TILRORA YH Company Eastern AND South ÁrRICAN TELEGRAPB West Arrioan TELEGRAPH Company. 
Company. | 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN + BRAZILIAN TELEGRAPH CO., In 


RHE above Companies connect the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 


Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams fer Chili, Peru, and Bolivia are forwarded by the new direct land lines betwoen 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


з. d. s d. 

Madeira om ome оте есь eae mE ee mE 1 9 Argentine Republic—All Stations oo ee oo eae 4 6 

Саре Verde ee Mns Me. x. fxev m : : Paraguay—All Stations „ 2. 4 6 
998 99 0 ago * e owe owe owe 

Brasil—Pernambuco = „ „ „ = . 3 6| NAN) Stations —- = o = = - 6 8 

» All other Stations .. .. 4 6| Ohili—All Stations — _ _ = =- — 6 2 

Uruguay—All Stations „= m = — 4 6 | Perun—All Stations еа 2 8 rae = ~ 6 2 


000000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern." 


By Оврев, 
RICHARD COLLETT, Secretary, 


Ввл2плАн fBusMaRINE TzLxcmaPH Co., WORTE Housz, OLD Beroan Srazzr. 
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MACKAY - BENNETT SYSTEM 


N йз ж e 


— e THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greateat competitive system of Telegraphs sver 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all Important places in CANADA, from 
the Atlantio to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 
“Via COMMERCIAL.” marein # cherged Tor! or ube cha Oompany's oun former beating Tee GLOBE rede any . OOMMERGIAL, cu 


THIS COMPANY’S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


GENERAL ОРЛОВ, LONDON, 
BISHOPSCATE PEDES 55 and 56, BISHOPSCATE STREET итш, 1.8. 
FREDERIOK WARD, MANAGER ти BERGLAND. 


CONNECTIONS. 


Heap Оғтюв: 258, BROADWAY, NEW YORK, U.S.A. 
PRESIDENT. 


J. W. MAORAY, 
Guo. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH GOMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS, T. ECKERT, Prestaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to MEW YORK CITY direct. Beth Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA К" 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICKS. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the ший the 
OENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in ШЕХІОО and OENTRAL and SOUTH AMERIOA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


E ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY ef CANADA. 


Te ensure the Direct and Prompt Transmission of Messages [= any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


| “Via Western Union.” ™ artnet charge) 
The Овони of lain ae. обо GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 


in Great Bri 
RECEIVING OFFICES: 
40, MARK LANB, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE LONDON, w. o. 1,PANMURE p— M 
11, ROYAL RXOHA ЧӨЙ, LONDON, E.C. A5, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
109, FENCHUBCH STREET LONDON, E.C. BA CKHALL 0 CHAMBERS BALDWIN ST., BRISTOL. EXCHANGE BUILDINGS, LEITH 
WFFINGHAM HOLS, ARONDEL ST., STRAND, | 39, GORDON STREET, Ө 7, ROYAL BXCHANGBR, BANW ЯТ, MANCHESTER 
LONDON, w. C. 10, FORSTER py BRADFORD. 1, SIDE. RBWOASTLE.ON TYNE. 
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TELEPHONE No. 16, 077. TELEGRAMS: ' INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860), 


Eteotrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


V ESTRY OF ST. PANCRAS. 


The VESTRY OF ST. PANCRAS are repared to receive TENDERS for SUP- 
PLYING and FIXING at the King's-road Electricity Works, TWO LANCASHIRE 
BOILERS, FEED PUMPS, STEAM PIPES and ACCESSORIES. 

Copies of Spee nauan, Conditions of Contract and Form of Tender in Duplicate, 
to be obtained upon application to the Electricity Department Offices, No. 57, Pratt- 
street, N.W., on payment of a deposit of 10s., which will be returnable on receipt 
of a bona-fide Tender and Specification. 

Tenders to be sent to the 5 endorsed Tenders for Lancashire Boilers, 
&c., by 12 o'clock noon on TUESDAY, the 23rd February, 1897. The Vestry do not 
bind themselves to accept the lowest or any Tender. 


C. H. F. BARRETT, Vestry Clerk. 
Vestry Hall, Pancras-road, N.W. 
2nd February, 1897 


County BOROUGH OF 


ELECTRIC LIGHTING. 


WEST HAM. 


FREE WIRING. 


The COUNCIL are prepared to consider PROPOSALS from persons or companies 
willing to undertake the FREE WIRING of premises in the streets in the Borough 
about to be provided with mains for the supply of electric light by the Council 
under their Provisional Order. 

Full particulars as to the streeta to be lighted in the first instance, and all other 
information, may be obtained on application to Mr. J. J. Steinitz, the Council's 
Electrical Engineer, at the Town Hall, West Ham, E. 

Proposals with a description of the scheme, setting out fully the terms on which 
the work will be undertaken, must be endorsed Free Wiring," and must reach me 
not later than Wednesday, the 24th FEBRUARY, 1897. ; 

The Council do not bind themselves to accept any offer. | 

By order of the Council. 
FRED. E. HILLEARY, Town Clerk. 

Town Hall, West Ham, E., 1st February, 1897. 
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NGINES FOR SALE. — Three compouud vertical enclosed 


ENGINES, capable of indicating 820-H.P. when running at a speed of 250. 
revolutions per minute, with a boiler pressure of 150108. por square inch. 

Three compound vertical ENGINES, each capable of indicating 250-H.P. when 

running at 280 revolutions per minute, with a boiler pressure of 160lbs. per square 


ch, 

The whole of the above engines are fitted with variable expansion gear, controlled 
by fly-wheel governors. Governing perfect. -a 

Further particulars or permits to inspect, address ENGINEER," Bllectrieian Office, 


Salisbury-court, Fleet-street, E.C. 
JOURNAL OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Edited by F. H. WEBB, Secretary. 


PART 125.—Containing the following Paper. THE TELEPHONE TRUNK LINE 
‘SYSTEM IN GREAT BRITAIN," by J. GAVEY, Member, and full report of the 
Discussion thereon, also an original communication ,“ FIELD TELEGRAPHS 
WITH THE CHITRAL RELIEF FORCE, 1895,” by F. E. DRMPSTER, C. I. E., 
Member, together with a classified List of Articles relating to Electricity gnd Magnet- 
ism ap g in some of the principal technical journals during the months of 
June, July, August, September, October and November, 1896, and abstracts of some 
of the more important of them.—Price THREE SHILLINGS and 8IXPENCE. 


Messrs. E. & F. N. SPON, Limited, 125, Strand, W.C. 


2 Gold Medals. 


— a a a a S 


T TA N L E Y Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, w. 
Telegrams, '' Turnstile London." | С | 8 


SITUATIONS VACANT AND WANTED, ёс. 
[MPROVER WANTED on are lamp work, trimming, 


Wages 108.— Apply personally GILBERT & Co., 35, High-street, Kensington. 
Te ELECTRICAL ENGINEERS and Others. —A firm of 
Electrical Fittings Manufacturers are open to APPOINT AGENT for London 

and area. Apply, in first instance, ‘' 7,921," Electrician Office, Salisbury-court, Fleet- 
— ш 


es 


——— 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufaoturing Firm, near London.—F А 
address '* V. P. P.” Electrician Office, Saliabury-court, Fleet street, Е.С, terms, &c., 


LECTRICAL MECHANIC (24) desires SITUATION. | 


Lathe, vice, screw-cutting, &c., or charge of small plant ; dynamos, arc lamps 
machinery, do repairs. —'' 2401," Electrician Office, Salisbury-court, Ficet-street, E.C. 


LECTRICIAN (24) requires charge of electric light plant, 


E high or low tension, accumulators, steam or gas engines, own wiring and 
repairs; present engagement 250 H. P.—'* ELECTRICIAN" 48, Priory-road, Kew. 


A DDITIONAL CAPITAL WANTED. 


Two scientific men desire to correspond with persons able to furnish Additional 
Capital to extend an Electrical Supply Central Station, and to undertake other 
а „ „M. I. C. E., F. R. S.,“ Electrician Office, Salisbury- court, 

8 „E. C. 


LECTRO CHEM0ISTRV.— Advertiser having large surplus 


ower obtained at exceedingly low cost, and also capital to invest, is anxious 
to NEGOTIATE with parties able to IN TRODUCE new and profitable MANUFAC- 
TURING PROCESSES. Near supplies of coal, coke, salt lime, &c.—Address JOHN 
F. WAKE, Skerne Ironworks, Darlington. е 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4,Penywern Road, EARLS COURT, S. ur. 


cm 


Principal: G. W.de TUNZELMANN, B.Sc., M.I.E.E. 
Senior Inetructor: C. CAPITO, M. I. E. E., M. I. M. E. 


—ꝓ—ꝓ—ꝓ AULA. RRA KKK 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE, 
. ENGINEERING WORKSHOP with MAOHINE TOOLS, 
PATTERN SHOP, &c. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLAG KM AN VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, E.O. & Branches. 


JUST PUBLISHED. 


With 146 Illustrations, demy Svo, cloth, price 10s. Gd. 


THE APPLICATION OF ELECTRICITY 
TO RAILWAY WORKING. 


By W. E. LANGDON, 


Member of the Institution of Electrical Engineers ; 
Superintendent and Engineer of the Electrical Department of the Midland Railway, England. 


London: E. & F. N. SPON, Limited, 125, Strand. 
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WANTED, and FOR SALE. 
ANTED, a PORTABLE TESTING SET. Must be in 


good condition. Silvertown make preferred. —Address, ‘‘ D, 21," Post Office, 
Huddersfield. 


F OR SALE, large GRAMME ALTERNATOR, cost second Our Holden-d'Arsonval Galvanometer 


hand £40, for sale £9; small ditto, cost £13, sale £5; a Swinburne high- 
efficiency Alternator (new) ә} units, 210 ; heavy current Swinburne dynamo, 10v. 
200-500a. £7.—Apply SWINBURNE, 66, " Victoria- street, S. W. 


ANTED, LAMP TOPS, with Platinum, Scrap Platinum, 
&c.—RDEY and Co., 256, Ferndale- road, Brixton, S. W. 


. nosse uad t. 
DLATINUM UTENSILS, SCRAP, LAMP TOPS.— Best p RO F R 0 S 
ieee by Derby and Co., 44, Clerkenwell- road, London, Е.С.  N.B.— m E 


ACCUMULATOR, "CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on applics ation. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset- buildings, Salisbury- 


quare, Fleet-street, E.C. (Telephone No. 65,266.) E EG H j C EY 
А 
7 | Manufacturer of L i » 


IS USED BY 


IN CONNECTION WITH HIS 


ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

' 44, HATTON GARDEN, LONDON. 

: CATALOGUES FREE. 


c SED, WO) SOLE MAKER: 
27у ЖА || J. PITKIN, mon emm 
ood €n nBravers, 


-BRipcE HOUSE: 
151 QueEN VICTORIA. St 


lonoon. E.C. 


2-27 


\\ 
N 
y 
Y 
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М \\ 

ANY 
\ 


3 COVERS AND CASINGS, 


* BLOCKS. CLEATS. BOARDS/orSWITCHES 
LEE in Stock and Made to Any Design. 
J 27 22 ACCUMULATOR CASES 

22222222228 A Апа BATTERY BOXES 


\ 
иу 
AT) 
M Mw У 
AN 


AN SUN 
M aW М 

* à i 
NS 
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MADE TO ORDER. 


Cee 2222 
ELECTRICAL PATENTE. J. F. & G. 
Ar. d. а. LORRAIN, | M.Inst.E,E., M.Inst.M. Fellow of the; Chartered HARRIS, 
stitute of Patent Agente 
NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, w. o. TIMBER MERCHANTS AND MOULDING MANUFACTURERS. 
б PATENTEES HANDBOOK,” post free on Ye gives Full Information OEXICES { 58, WILSON STREET, FINSBURY, 


o Inventors and upon all the chie points of met 42, ORANGE ST., Gravel Lane, 80 U THARR. 5 Е. LONDON. 
me: Lorrain London.“) and Ans PALMER’ 8 RD., Green St., BETHNAL GREEN, N 


A 
ELECTRICAL — & MANUFACTURERS OF ELECTRICAL APPARATUS. | 


AMMETERS 2 an pas price 26. ве. 


Useful for Lamp Testing. 


E pn or AMMETERS e spec 


| тинте. 


VOLTMETERS сето NS NC » 


2:5 volts, price 226. 68. i 


VOLTMETERS, des bre trom £442. 


Unrivalled for Accuracy. 
Not Affected by External Magnetism. 


Large Range and Uniform Readings. 
Offices: 54, OLD BROAD STREET, E.C. Works: Elmers End, Kent. 


Laboratory: PRINCE'S MEWS, Great George Street, WESTMINSTER, S. WM. 
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tHE ONLY 


DIRECT-READING 


TESTING SET 


IN THE MARKET. 


PORTAALE CES 


f 
i 


EVERSHED & VIGNOLES, Ltd., 


— LONDON. LONDON, W. 


Telephone No. 7064, 


XXI. 


Woodfiold Works, Harrow Road, 


с 2 
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THE 


BRITISH THOMSON-HOUSTON CO., 


LIMITED. 


Engineers and Contractors 


FOR ALL STANDARD ELECTRICAL APPARATUS FOR TRACTION, LIGHTING, POWER AND INDUSTRIAL 


APPLICATIONS. 
| FOR FOR 
ELECTRIC LIGHTING (Arc and Incandescent) RAILWAYS TRAMWAYS 
RAILWAYS TRAMWAYS MILLS WORKSHOPS 
POWER TRANSMISSION HOISTS PUMPS 


Rotary Converters, Transformers, Arc Lamps- 


Dhomson Recor ding Wa V attmeters, 


"ofico: OS, Cannon Street, st, London, Е.С. E. G. 


=LAMINA ACCUMULATOR 


The Only Suitable Cell for Auto Cars. 


PLANTE PRINCIPLE, 

YET LIGHTER 
THAN ANY PASTE , 

CELL | 

IN EXISTENCE. 


CARRIAGE LIGHTING 


TYPE, 
PP 
"i IN = E А 


Write for NEW LIST 
and Full Particulars É- Ñ 
to the 


tee MULATOR C SYNDICATE, Ld 


Broad Street Avenue, London, E.C, 


HUM TH 


PE = d M 
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READY NEXT WEEK. 
LEGTRIGAL E DIRECTOR 


“THE ELECTRICIAN” 


ELECTRICAL === 


— Nearly 1,300 
The Big Blue Book 1) 


CORRECTED TO FEBRUARY 3rd, 1897. 


This 1897 Edition contains about 130 pages in excess of the last (1896) issue; and amongst the 
New Features may be mentioned a number of useful Tables; a Folding Sheet Table of Electric Railways 
and Tramways in the United Kingdom, with Engineering Details; Municipal Supply Regulations; Free 
Lamp Rules; L.C.C. Meter Rules ; an Original and Complete Account of the Organisation of the Inter- 
national Telegraph Bureau at Berne ; and much other additional matter of interest to the Electrical and 
Allied Professions. All the usual original features of the Book are up-to-date. 

The New Edition is corrected up to February 3rd, 1897, and embodies the more than usually 
numerous alterations which have taken place during the first month of the current year. These altera- 
tions represent three-eighths of the entire additions and corrections necessary to the Directorial Divisions 
of the Book. A New Division has been made in the 1897 issue, which includes a very Complete List 
of the leading Japanese Electrical Firms, Professional Men, Government Departments and Officials, 
Institutions, &c. 

A Special Feature of the New Edition is the Complete Authentic List of the Officials of the 
Home, Colonial, and Foreign Government Departments dealing with Engineering and Electrical Business. 

This Directory is not a mere list of the names of members and officials of engineering and other 
societies repeated over and over again, but is a thoroughly up-to-date, reliable List of firms and 
individuals actively engaged in the Electrical and Allied Professions and Trades throughout the world. 

Compiled without regard to cost, and by the aid of a vast amount of intelligent labour, the Book is 
made as complete as such a work can possibly be. 

In addition to the Five Directorial Divisions (British, Colonial, Asiatic and African, Continental, 
and American), which for all purposes are more Complete and Reliable than those provided in any 
similar publication (British or Foreign), the Handbook contains a vast amount of thoroughly useful 
and, in fact, indispensable matter for the use of Consulting, Contracting, and Manufacturing Engineers 
and Electricians, Government Departments, Electric Light and Power Supply Companies, Educational 
Institutions, local Authorities, and all who wish: to keep abreast of the advances made in Electrical 
Science and Practice. 

The Book consists in all of about 1,300 pages, closely packed with Reliable Information for all 
engaged in Electrical and Allied Pursuits. 


NO INCREASE IN PRICE.: 7s. 6d.; post free, 8s. 3d.; abroad 9s. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
"THE ELECTRICIAN " PRINTING AND PUBLISHING CO, Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London, E. C. 
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Use “Blackley De И 


Sole Manutacturers, I ТҮ, 


CONNOLLY BROTHERS. 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


Dirty the Fingers. 
Telephone No. 2361. Telegraphic Address: Connollys Blackley.” 


ORDERS EXECUTED FROM STOCK. \ No Solution 
LONDON AGENCY: C. F. QUICHE, 72, Finsbury Pawement, ж.с. Required. 


тов тнв BFFIGIERT ” 
PROTECTION 


dais mu МЭУ 3 = 


of Insulated 
Wire Joints. 


Does not Stick to or 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT. itd. monworks, MANGAEN TGR. 


on page xcix. 


DAVEY, PAXMAN & C0., Colchester 


Engineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes up to 1,500 h. p. The “ECONOMIC” Boner is one of the besë 
— - steam generators before the public not only 
Portable &nd Semi-Portable Engines. for Efficiency but for Economy and Dura. 
Semi-Fixed Engines and Boilers. bility. This Boller contains particularly 
Horizontal Engines. | good features and high qualities, and ig 
Vertical Engines and Boilers. | BEING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. CENTRAL ELECTRIC LIGHTING STATIONS, 
Triple-Expansion Engines. MILLS and FACTORIES &c., WITH GREAT 


| Oromfpton E Bo. p UL | moriam. — 


Corliss and Trip Gear Engines. | BB SUCCESS. 
Win | 
N ding Engines. Cornish, Lancashire, “ Essex," Vertical, Looo- 


motive, '*Boonomie," sends Water-Tube, 
Marine, and other Boilers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEA 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


slegraph Address:  PAXMAN,COLCHESTER." Paxman's Patent ‘Economic’ Steam Boner. BOILERS MADE UP TO 200lb. WORKING PRESSURE, 


Compound Portable & Bemi- Portable Engines | 

Vertical Hoisting Engines and Boilers. 

Compound Semi-Pixed Engines and Boilers. 
ompound Horizontal Fixed Engines. 


| 


Catalogues апа full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER, 


а Otice: 78, QUEEN VICTORIA STREET, E. G. 
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NOTES. 
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We do not know whether many of Prof. Bosz’s Royal Insti- 
tution audience had been present at previous Friday Evening 
Discourses on electric waves; but only those who enjoyed 
this advantage could fully appreciate the ease, accuracy and 
compactness which Prof. Bose has conferred upon Hertzian 
experimental apparatus. In many ways the lecture recalled 
Mr. NIxoLA TEsLAa's memorable discourse of five years 
ago, in which the evident enthusiasm of the individual was 
as interesting as the experiments. The fates, however, were 
kinder to Prof. Bose than to Mr. Testa: all the experi- 
ments succeeded exceptionally well. The degree of Prof. 
Bosz's absorption in the matter in hand may be measured 
by the fact that he was bold enough to calmly remark 
to а Royal Institution audience at 9:50 p.m., “І will now 
pass on to the proper subject of my address, ‘ The Polarisation 
of the Electric Ray.’” The lecturer had, however, mean- 
while kept everyone fully interested, describing how the 
P.D. across his ingenious form of ‘‘coherer” had to be 
adjusted for every intensity of electric radiation, how the 
fatigue of the coherer could be counteracted by increasing 
the P.D.; expatiating upon the reliability, durability and 
efficiency of the electric as compared with, say, the oil 
lamp; and exhibiting the electrical opacity of water and the 
electrical transparency of liquid air, and the phenomena of 
reflection, refraction and total reflection. 


gd 


Ásovr ten minutes before “ closing time Prof. Dose began 
to tell his audience about his curious electric polarising 


crystals, such as nemalite. This substance is found to absorb 
vibrations parallel, and to transmit those perpendicular to its 
length. The behaviour of nemalite, opatite, &c., in regard to 
the electric ray is thus exactly on a par with that of tourma- 
line in regard to light. Tourmaline itself, we may remark 
en passant, is & very poor electrical polariser. It was while 
working on this subject that it occurred to Prof. Bose that in 
the ordinary Hertzian polarising gratings the electric vibra- 
tions are absorbed in the direction of greatest conductivity. 
He was thus led to experimentally investigate whether his 
polarising crystals exhibited unequal conductivities in the 
directions of absorption and transmission. In the case of 
& perfect cube of nemalite, he has found that the resistance 
in the direction of transmission is 35,000 2, whilst in the 
direction of absorption it is only 14,000 Q. Thus the 
direction of absorption in these crystals, as in the case of the 
ordinary  polarising grabings, is that of their greatest 
conductivity. In the case of another specimen of nemalite, 
the ratio of the conductivities in the direction of absorption 
and in that of transmission has been found to be nearly 14: 1. 
Other crystals give similar results. Prof. Bosk's audience, 
however, were on the whole more entertained by the electrical 
polarising properties of ** Bradshaw ” and of bundles of human 
hair. 

IN this connection it may not be without interest to recall 
a Paper On the Opacity of Tourmaline Crystals, read before 
the Physical Society nearly 16 years ago by Prof. SiLvANUS 
Tuompson. In this Paper, which is to be found in the Philo- 
sophical Magazine for August, 1881, an attempt is made to 
connect the optical and electrical properties of the crystal by 
showing that its opacity to light polarised in a principal plane 
of section can be deduced from its electric conductivity. The 
question is discussed mathematically at some length, Dr. 
Lopee’s and the author's experiments on the unilateral electric 
conductivity of tourmaline having led only to negative results. 


— —— 


In the meter testing rules issued by the London County 
Council, and given in another column, there is one regulation 
that may cause surprise: ‘ A meter shall be considered to be 
correct when the registration shown by the dials is within 24 
per cent. of absolute accuracy at all points above one-twentieth 
load or 14 amperes.“ This hazy statement apparently means that 
a meter for a full load of more than 25 amperes may have a start- 
ing current as high as 1} ampere and yet be “ correct." At 200 


462 


THE ELECTRICIAN, FEBRUARY 5, 1897. 


volts 11 ampere will suffice to light eight 8 c.p. lamps. It is 
hardly likely that the Board of Trade would altogether approve 
of a type of meter which had such a high starting current; but it 
would seem that if a consumer can procure a meter of one of 
the approved“ types the only individual defect of which is an 
abnormally high starting current of 14 ampere, the County 
Council inspector will be obliged to certify it as correct, and 
the consumer will never be paying for current when less 
than eight of his 200-volt lamps are burning. We under- 
stand that the Board of Trade sugyests an accuracy of 5 per 
cent. for loads between a twentieth and a tenth full load, and 
24 per cent. for higher loads. The maximum starting current 
suggested is, we believe, a fiftieth of full load for meters intended 
for currents between 25 and 50 amperes, and a twenty-fifth 
for larger sizes. It would be interesting to know what our 
central-station engineers estimated for the loss of income due 
to the high starting currents of meters when they determined 
to double their pressure. 


Tue last half-yearly report of the Liverpool Overhead 
Railway for the six months ended December 81, 1896, shows 
in many respects an improvement upon the report of the 
previous half-year, upon which we commented in The Hlec- 
trician, Vol. XXXVII., p. 467. The latest report shows that 
820,998 train-miles were run, as against 818,010 train-miles 
in the previous half-year; and the 8,919,184 passengers 
earried correspondingly show an increase of 820,441 over the 
previous record. To some extent this increase in traffic may 
be due to the opening, late last year, of the Southern Extension. 

SEvERAL decided improvements upon the already excellent 
financial showing of the line are noticeable. The revenue per 
train-mile has risen from 28:94. to 24:5d.; and, although the 
total expenditure has also risen—viz., from 15:14. to 15:64. 
per train-mile—the ratio of expenditure to receipts has suffered 
only a slight rise from 68:2 to 68:8 per cent. For a railway 
of the class to which the Liverpool line belongs such figures 
are decidedly satisfactory. Of the total expenditure some 
28:4 per cent., representing 8:64. per train-mile, is traceable 
to the power station, which is thus seen to absorb about 
15 per cent. of the receipts. Coal and coke have cost 0:524. 
per train-mile; that is to say, about 14 per cent. of the power- 
station expenditure, and about 8 per cent. of the total 
expenditure. 


Ir is instructive to notice not only the relatively small 
importance of the item of fuel, in the expenses of the Liver- 
pool Railway, but also to contrast the cost of fuel on that 
line with the cost of fuel in an electric supply station. In 
the Paper descriptive of this railway, which Mr. S. B. COTTRELL, 
the chief engineer, read before the British Association last 
September, it was shown that about 4:29 Board of Trade 
units are required to be generated for each train-mile. 
Accordingly, the cost of fuel on this line only amounts to 
about 0:12d. per unit—an amazingly low figure, which not 
only shows the merits of good management and first-class 
machinery, but also the advantages of a wharfage site for 
the station, abundance of condensing water, and a high-load 
factor. In electric supply stations the cost of fuel per unit | 


sold often exceeds 14., or even 2d. The average figure is about 
id. per unit sold, while at Burnley as low ав 0:294. per unit 
sold has been reached. It may be reasonably assumed that the 
units generated are on the average 38 per cent. more than the 
units sold. On this assumption the average cost of fuel per 
unit generated would be about Id., while even at a station as 
economical as Burnley it would still be as high as 0-217d. It 
will be seen, then, that under the best conditions yet attained 
in electric supply stations a fuel-economy can be arrived at 
equal only to about one-half what is attainable in an electric 
traction power station. ` 


— EE a 


On the City and South London Railway during the same- 
half-year, 281,489 train miles have been run, carrying a total 
of 8,368,480 passengers. The rolling stock in service includes. 
46 coaches and 17 electric locomotives. An increase in. 
receipts from 27d. to 2714. per train-mile has occurred, and. 
the total expenditure has amounted to 15:5d. per train-mile, 
making the ratio of expenditure to receipts some 56:8 per cent. 
This ratio is decidedly low for the class of railway to which this. 
line belongs, and it marks a degree of earning efficiency that, 
but for a heavy capital outlay, would surely be rewarded by a 
big dividend. Roughly speaking, the capital outlay per 
mile of line has been no less than three times that 
on the Liverpool Overhead Railway, but about 8 per cent. of 
this outlay has been expended on extensions not yet com- 
pleted. When the City and South London Railway has. 
increased its facilities for diseharging large crowds of pas- 
sengers into the City, and when its extensions are opened for 
traffic, we may expect to see a much better dividend as the 
fruit of its high earning capacity. This line suffers the further 
disadvantage, by comparison with the Liverpool line, 
attendant upon the situation of its power station. Until 
quite recently the engines have been worked non-condensing, 
and all the fuel has to be carted over considerable distances. 
Accordingly, the power-station expenditure has amounted. 
to 5:654. per train mile, out of which 1:52d. has been paid. 
for fuel. 


Аттноссн the firm of WinLANs AND БКовімзом (Limited) ів. 
not directly an electrical concern, yet it has been so much 
involved in the development of the business of electric supply 
in this country that we feel sure central-station engineers will 
read with great interest Mr. Marx Rosinson’s statements about 
the progress made by that firm during the past few years. In. 
1898, the last year of the Company prior to its reconstruction: 
in its present form, the workshops at Thames Ditton turned 
out central-valve engines to the extent of 18,900 r.n.»., and to. 
eope with this demand new machine tools were required to be. 
erected. Two years later the orders for Wirraws' engines had 
reached the rate of 27,000 1. H. Pp., extensive new shops having 
been built in the meantime. But the tide of orders was still 
rising, and in 1896 the total had reached the astonishing 
figure of 43,500 f.. 7. So completely did this influx tax the. 
resources of its workshops, even though overtime and night- 
shifts were © worked for all they are worth," that the firm. 
had to do its best not to swell orders but to limit them,” an 
anomalous state of affairs which the firm must haveviewed with. 
mixed feelings. It is now proposed to proceed immediately with 
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the erection of machinery sufficient to enable the firm to turn 
out an annual total of 60,000 m.r. We sincerely hope the 
Company's orders will rise to this figure, and that the bulk of 
the engines will be enlisted in the service of electricity. 
— | 

Tur Westminster Electric Supply Corporation is following 
very close upon the heels of the St. James’ and Pall Mall 
Electric Light Company. Although an advance from a 7 per 
cent. dividend to à 9 per cent. dividend is not quite so satis- 
factory as one from 7} per cent. to 104 per cent., it will, 
we think, satisfy most people in these days of disappear- 
ing profits,” dead losses,” ‘‘ decaying industries,” and other 
lugubriousnesses. The 9 per cent. of the Westminster Com- 
pany, like the 101 per cent. of the St. James’ Company, has 
been, one may feel quite sure, well and truly earned, and, 
in the case of the first-named Company, under cireumstances 
noi quite so favourable as those which obtain in the vicinity 
о Carnaby-street. 


— — 


Tue following items of news, culled from four columns of a 
recent issue of a French contemporary, hardly come up to 
the three-figure accuracy we all expect of an electrical journal. 
After reading about the recent difference of opinion between 
the Bristol Tramways Company and the municipality of that 
town, we learn that ‘‘a dispute on this point is likely to break 
out, and it seems probable that the Company will win its 
case. To show the great number of electrical engineers in 
England, the memberships of various societies are given, and 
we are told that the Institution of Civil Engineers ‘‘ occupies 
itself to a large extent with electrical installations.“ M. 
Евёрёвіс Barnuzsr, A. J. E. E.“, is said to have read a most 
excellent Paper, at the beginning of January, for which the 
Bociety of Arts have justly awarded him the Fothergill Prize. 
Mr. Freperick BATHURST's Fothergill Prize Paper is down for 
reading this month, and the contents of it have not yet been 
divulged. A reference to a projected electric railway from 
* Hannincersmith" to Cannon-street completes this comedy 


of errors. 
a 
Oable Interruptions.— Date of Interruption. 
Puerto Plata—Martinique ....................... Dec. 19, 1896. 
Maranham—Ceara ................................ Dec. 2, 1896. 
Obidos— Parintina..... .....cccccsscevcescvcccccceccs Dec. 7, 1896. 
Hong Kong— Macao ................................. Jan. 5, 1897. 
Saigon — Bangko g E Feb. 3, 1897. 


„Knowledge.“ —Tbe February number of Knowledge con- 
tains an interesting article by Mr. John Mills, F. R. A. S., which, 
under the heading A Pantheon of Soience, relates the early 
history of the Royal Institution. It is pointed out that Count 
Rumford, who was the founder of the Institution in 1799, has 
now almost been forgotten. An interesting account of the 
“capture” of Davy and Faraday by the promoters of the 
Institution is also given. 


The Field Telegraph with the Chitral Relief Force.— 
No. 125 of the Journal of the Institution of Electrical Engi- 
neers, which has just been issued, contains an original com- 
munication by Mr. F. E., Dempster, C.I.E., on the Field Tele- 

ph with the Chitral Relief Force. A graphic account of 
the expedition and of the difficulties met with is given. In 
less than seven months 450 miles of wire were erected, and 
315 miles dismantled, while 29 new offices were opened. 


Obituary.—A large number of telegraphists at home and 
abroad will Jearn with regret of the sudden death of Mr. J. 
MacLennan, for many years cashier to the Eastern Extension 


Telegraph Company, whose service he entered at the formation 
of the Company in 1873. Mr. MacLennan died suddenly at 
his residence at East Dulwich on the 25th ult., and was buried 
at Forest Hill cemetery on Monday last. He attended business 
up to 5 o'clock on the day of his death. Mr. MacLennan was 
in his 54th year. 


Trans-Atlantic Telephony.—In America it is now acknow- 
ledged that it is impossible to construct a practical working 
telephone across the Atlantic Ocean. Mr. Edison has told a 
New York Herald reporter so. If Mr. Edison could erect poles 
three miles high he would undertake to telephone round the 
earth. It is a comfort that trans-Atlantic telephony is to be 
left to British enterprise ; for no good American would under- 
take what Thomas Alva Edison says is impossible. 


The Periyar Irrigation Scheme.—At a recent meeting of 
the Institution of Civil Engineers, a Paper was read on The 
Diversion of the Periyar,” by Col. J. Pennycuick, C.S.I., late R.E. 
The author pointed out that the construction of the works 
created a potential energy of about 60,000 H. P., the conditions 
for the development of which were singularly favourable, in 
fact more so than the conditions for its employment. The 
author believed, however, that in the future the returns from 
this source would rival if they did not exceed those from 
irrigation. 


The Pacific Cable. The current number of Blackwood con 
tains an excellent historical summary of the Pacific cable 
question. The article, which bears the somewhat ponderous 
title of “The All-British Trans-Pacific Cable," is well-written,. 
well-informed, and temperate in tone. It is recognised that 
the existing Companies have many claims to generous con- 
sideration at the hands of the Imperial and Colonial Govern- 
ments; and the only fault we have to find with the author is 
that he writes rather as if estimates were as much beyond 
dispute as accomplished facts. 


Conduit Explosion.—It is reported from Brussels that a. 
series of formidable explosions have occurred over half a mile 
of Brussels streets. In several places the roadway was torn. 
up and fragments of the débris were projected a considerable 
distance. The cause has been traced to the leakage of gas 
into the electric lighting conduits. In a description of the 
station published in The Electrician, July 12, 1895, it was. 
noted that none of the drawing-in, junction or distribution 
boxes were ventilated, and that only a few of them were drained.. 
As these are all connected by pipes, the ends of which are not 
blocked, the accident can hardly cause surprise after the expe- 
riences we have had in London. 


Bristol Eleetric Tramways Extension.—On Friday last, the: 
29th ult., the Eastville branch of the Bristol tramways system 
was formally inspected by Major Cardew on behalf of the 
Board of Trade, prior to the conversion of this section from 
horse to electric traction. Powers to adopt electric traction on. 
this line were obtained last July, and the overhead equipment, 
new rails and bonding, &c., have been ready for working for 
some time past. The lack of sufficient motive power at the 
generating station, however, has prevented earlier running of 
electric cars over this branch; but, with the additions now 
already made to the generating plant, it became possible to 
open the line for such traffic on Monday last. 


The Brussels Exhibition of 1897.—We have received a 
circular calling attention to a new feature of the coming 
Brussels Exhibition. This is a section of science, which is to be 
devoted exclusively to pure science, apart from any comme rois} 
or industrial purposes. Men of science and scientific institutions 
are invited to exhibit instruments, photographs, drawings or 
even books or pamphlets containing accounts of original work, 
and anytbing of historical interest. Exhibitors unconnected: 
with industrial or commercial undertakings will be allowed: 
free space ; other exhibitors will pay the usual rates. The 
Exhibition will open on April 24th, and will close on Novem- 
ber 15th or earlier. Special prizes of 500 francs are offered. 
for solutions of the following problems, which must, however, 
be rendered tangible by objects exhibited :—A complete 
theory of electrostatic influence machines. This theory to be 
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based upon new experiments and machines with both con- 
tinuous and alternating polarity.— A mechanism to place the 
weights on the pans of a balance without opening the case.— 
Persons desiring to exhibit in the Class for Physics с” u obtain 
all necessary details from the Committee of Class 81, f which 
M. L. Gerard, 6, Rue de Méridien, Brussels, is secretary. 


Research Fellowships.—The Court of the Worshipful Com- 
pany of Leathersellers, of which Dr. W. H. Perkins, F.R.S., is 
Master for the present year, have voted a grant of £150 a year 
to the City and Guilds of London Institute, in addition to their 
ordinary subscription, to be applied in founding one or more 
Fellowships, entitled “ Leathersellers’ Company's Research 
Fellowships,” for the encouragement of higher research in 
chemistry in its relation to manufactures at the Institute's 
Central Technical College. The scheme for the award of the 
Fellowship provides that the amount attached to each Fellow- 
ship shall be determined by the Executive Committee of the 
Institute, regard being had as far as practicable to the nature 
of the research, the time required to complete it, and the merits 
of the candidate, subject in all things to the approval of the 
Company. And that every Fellowship shall be tenable for 
part of a year or for one year, and may be renewed for a second 
or third year, but in no case shall be held for a further period. 


* Animal Electricity."—Dr. Waller’s third lecture on this 
subject was decidedly interesting. He showed how the 
electrical response of a muscle to stimuli is the exact replica 
of its mechanical response. He dwelt on the similarities and 
differences in the electrical behaviour of muscle and nerve, the 
former exhibiting distinct signs of fatigue. The relation 
between cause and effect in the response of muscle and nerve 
to stimuli of various kinds was then explained by means of 
ourves, the “cause-effect” curve of a nerve being a straight 
line, that of a muscle tending to become parallel to the abscissa 
(cause). Dr.Waller then called attention to the great fact that 
muscle is an ‘‘energy-multiplying tissue, whilst nerve is not. 
Give the muscle, via the nerve, a stimulus equal to roth of an 
erg, the resulting muscular contraction will be equivalent to 
about 10,000 ergs ; so that there is evidently a sort of relay ” 
action involved. Stimulate a nerve, however, to the same 
extent, and the resultant effect (as measured electrically), is only 

th of anerg. The lecture concluded with experiments 
illustrating the effect upon our nerves of alcoholic and nicotinic 
excesses. 


English as She is Wrote.—Sir Henry Mance in his recent 
Presidential Address expressed the opinion that English opera- 
tors surpassed those of any other nation “in reading the mirror 
and recorder, and in manipulative skill.” Foreigners, however, 
are not deterred by the alleged superiority of English operators 
from trying to secure posts on the staffs of our big cable com- 
panies ; and the English compositions to which these endeavours 
give rise are often more curious than intelligible. We do not 
think that the two following letters are more than slightly 
exaggerated specimens of such communications; their exact 
meaning is beyond our comprehension :— 


Sır, —I, italian citizen, twenty-two years old, have the honour to address 
you the present in order to offer you my services as telegraphist. I know 
very well, theoricaly and praticaly, the Morse’s gearing, touch and signals, 
the maintenance of electric piles and telegraphy’s appendages. I am able 
to install telegraphic lines and offices ; and with two or three days of 
exercices I will surely be able to work with the Thompson that I know 
theoricaly, very well. I speak and write english, french, italian and a 
little arab and spanish. Being born and having lived always in hot 
countries I am ready to part everywhere you will be pleased to send me. 
Hereto annexed a list of the documents that I hold at your disposal and 
some names of persons able to refer on my conduct. In the hope that 
my demand will be kindly received I remain, Sir, with deepest respect 
your obedient servant. 

DEAR SiR,—Happen before many years clerk jn the Eastern Telegraph 
Company with great pleasure learn from your letter dated 27 August that 
as soon publishing newspaper Electrician in English language I come to 
occupation your much esteemed point with my letter which as bold and 
will you appear perhaps strange but hope that you will pardon me this 
courage when you hear that great respect and great gratitude encourage 
to write you. To this design examined your letter think reasonable and 
myself the least to you encourage in such edition newspaper who he will 
contribute to illumine alljthe Company's clerks. Excuse me, sir, if you 
-express my idea and please you that this periodical pamphlet if possible to 
established with time writing of the science contain compendiously tele- 
graph history with index very useful in this art from his consistence for 
‘work which surprise all the world in this eternally. 
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Cable Communication with the West Indies.—In the 
House of Commons, on Monday evening, Mr. Tomlinson asked 
the Seoretary for the Colonies whether he could give an ap- 
proximate date, on which it was likely that the sanction of Her 
Majesty’s Government would be given to the construction of a 
cable giving telegraphic communication with the West Indies, 
which should be under British control; was he aware that a 
cable of threé words from Antigua to Great Britain costs, at 
the present reduced rates, 19s. ; and was he aware that, whilst 
the Colonial Office were considering the question, the French 
and American lines were being pushed forward, and that 
when completed they would tap the principal sources of 
revenue, which wonld otherwise be secured to Bristish enter- 
prise à—Mr. Chamberlain, in reply, said: I cannot state the 
date at which an agreement for the construction of the cable 
referred to will be completed. Negotiations on the subject are 
in progress. A cable telegram of three words to Antigua costs 
228. 3d. A French cable has recently been laid by a French 
company, in conjunction, as I understand, with an American 
company, which will compete for the West Indian traffic with 
the proposed British cable.—Gen. Laurie asked whether the 
Colonial Secretary was aware that the Canadian Government 
and one or.two West Indian Governments were so anxious for 
the construction of this cable that they had already arranged 
to grant subsidies for the purpose.—Mr. Chamberlain said that 
if the hon. and gallant gentleman desired information on that 
point he had better put a question on the paper. He imagined 
that in any case the French cable would have been constructed. 


The Mordey Inductor Alternator.—On Friday, the 29th 
ult, a party of engineers visited the Faleon Works of the 
Brush Electrical Engineering Company, at Loughborough. 
The principal object of the visit was to inspect a 330 н.р. 
combined set, comprising a triple expansion Universal” engine, 
direct-coupled to a new type of inductor alternator, which latter 
has been designed by Mr. W. M. Mordey for the Brush Company. 
It should be stated that this set was made up temperarily, for 
the convenience of inspection while running on steam, the 
„Universal“ engine having actually been built for a cotton 
millin Italy. Having reached the works, the party was first 
shown this set running on about 100 kilowatts load, this being 
the normal load of the alternator. The engine was therefore 
running considerably underloaded, but it was observed to run 
silently ; and when the electrical load was varied by 50 kilowatts 
there was no appreciable alteration in speed. When all the load 
was thrown off the engine a variation of two revolutions per 
minute was observed, the normal speed being 300 revolutions. 
The conditions of running precluded, however, the variation of 
speed being taken between full and no load on the engine, as 
the maximum available load was only 100 kilowatts. We hope 
to give further particulars of these tests, and a full description 
of the alternator, in an early issue. While at the Falcon 
Works the party was also shown two other combined sets, each 
comprising a Mordey” alternator run by a Raworth engine. 
One of these, of 30 H.., is for the Italian navy; the other 
is for an electric supply station on the River Plate, and is of 
165 н.р. In passing through the numerous departments of 
the Brush Company's works there was every sign of activity. 
Not only were the shops specially devoted to the Universal” 
engine apparently fully manned, but the dynamo and trans- 
former shops seemed to be working up to their full complement. 


The Demand Indicator System of Charging.—The following 
is an abstract of Mr. Arthur Wright's latest tariff proposals at 
Brighton :— 

“The Brighton Corporation Electricity Works, 
„January 22, 1897 

“ GENTLEMEN: You are doubtless aware that it will be impossible for 
some weeks to determine the exact financial result of the past year’s work- 
ing of this undertaking ; but I am glad to inform you that in all probability 
& net profit has been made greatly exceeding that of any previous year, and 
that vou will be enabled thereby (after benefitting the General District 
Fund by the amount already fixed) to bring up the reserve fund to the 
satisfactory figure of £5,000. From last year’s results we actually 
find that the only extra cost the Corporation are now put to in having to 
continue to supply electricity, after the plant, &c., has been got ready for 
the purpose, amounts to merely fire-ciyhths of a penny per unit. 
In an electric lighting business, such as ours, which has been established 
for over five years, one can forecast pretty accurately the sale of electricity 
for the ensuing year. Thus by taking the consumption of the consumers 
actuallv now connected, and assuming that at least our present rate of 
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connecting new ones will continue, I have little doubt but that about two 


M 


million units will be sold in Brighton in 1897. Now, if all the units, after 
the first hour's daily use at 7d., were charged at a penny each, the entire 
expenditure would be covered by the revenue. As, however, something 
undoubtedly ought to be put aside every year to the Contingency Fund, I 
strongly recommend you for the present year to fix the charge for the low- 
price unite not at ld. but 14d. . . . This alteration in the tariff will 
greatly benefit the general body of ratepayers, who will, through their 
District Fund, get the electricity consumed by the street lamps at some- 
thing under 2d. per unit, instead of 34d. It will also have the effect of 
reducing the average price paid by private houses and shops from about 
Sd. to 4d. per unit. You will be gratified to note that our continued 
endeavours to encourage the daytime use of electricity in Brighton resulted 
in there being no less than 300,000 units consumed during the daylight 
hours of last year by electric motors and basement lights. It should be 
‘borne in mind that a tariff of 14d. after the first hour will make electricity, 
if it be used regularly, as economical for power purposes or for cooking 
-as the average gas engine or stove. It will enable the few remaining 
establishments in the town which have generating or motive power- 
plants of their own to get a supply from the Corporation mains at a 
price which can be readily shown to be much lower than the present 
cost to them. Such a tariff will also enable us to supply motor-car bat- 
teries and the sea-shore tramways at an encouraging price. There are 
probably some 60 or 70 gas engines still running in Brighton, and the 
many hours these are in use each day make it just as well worth our while 
to encourage their substitution by electric motors as it does for us to cater 
for the daytime users of artificiallight. . ." 


Central Station Working.—At the meeting ofthe Institution 


of Junior Engineers on December 18th, a Paper was read by 


Mr. P. W. McDougall on “ Electric Central Station Working." 
With reference to boilers, the marine type was, Mr. McDougall 
thought, most suitable for an electric supply station, where 
quick steaming was an essential quality. A marine boiler 
economised & large amount of space over several kinds of boilers 
of the same evaporative power, and it also required to be less 
frequently cleaned. The boiler often met with in electricity 
works was of the water-tube type, but for several reasons it 
was unsuitable, especially where the feed-water was bad, in 
which case frequent oleaning was necessary, and the cost of 
maintenance was a very heavy item in the running expenses of 
the station. Electric light engines used to drive alternators 


should have as even a turning moment on the crank shaft as 


possible, so as to ensure satisfactory parallel running. The 
latest addition to the Deptford station of the London Electric 
Supply Corporation, which was designed by Mr. P. Walter 
d’Alton, Engineer-in-Chief, had this quality in a very high 
degree. It wasa direct-coupled plant. The engine consisted 
of three separate compound engines, with cylinders tandem 
fashion on a three-throw crank shaft, with cranks at 120deg. 
The alternator was of the Ferranti type, and generated 100 
amperes at 10,000 volts, at a speed of 150 revolutions per minute. 
The design of the armature, which was built on to the rim of a 
wheel 16ft. diameter, was very open, and therefore gave plenty 
of ventilation and ensured cool running. The governors were 
either of the throttle or expansion type. The expansion 
governor was perhaps more generally the practice in electric 
dight stations; but although the throttle governor was often 
considered not at all suitable for electric light engines where 
ateady governing and economy were such important matters, 
it had been adopted in some stations with very satisfactory 
results, especially when the engines were non-condensing. 
Whatever the type of governor used, it was a matter of first 
importance that all the governors should have as near as 
possible the same range of sensitiveness. If an engine had a 
governor which allowed a variation of 1 per cent., another of 
2 per cent., then when put into parallel the one would work 
against the other, and the load would not be divided evenly, 
and great unsteadiness of the light would result, and perhaps 
failure of the dynamos. Alternators could be excited either by 
emall continuous-current dynamos driven by separate steam 
engines, or by ropes from the alternator shaft, or by rectified 
current from the alternator. The rectifier method had not 
proved an unqualified success ; the regulation not being satis- 
factory, a slight variation in the speed of the engine producing 
а very considerable variation in the voltage of the alternator. 
The exciters were often a weak part of an alternating station. 
There should be one for each alternator, but not run in parallel 
on to à bus bar. In the author's opinion they should be driven 
by ropes off the alternator shaft, and made of ample size. 


Contemporary Electrical Science.— The blue spectrum of 
argon has been produced by Messrs. TROWBRIDGE and RIcHARDS 


with a voltage as low as 2,000, as against the 27,000 volts put 
down as necessary by Crookes. The January number of the 
American Journal of Science contains & full account of these 
investigations. Trowbridge and Richards used a storage 
battery capable of giving 10,000 volts. It was always used 
with a water resistance of several million ohms, as the heat 
developed burnt up graphite resistances and splintered all 
vacuum tubes, and the shock would have proved instantly 
fatal to any living “resistance.” The use of these accumu- 
lators, for which Zehnder has recently given directions, has 
many advantages over the induction coil and the influence 
machine. For obtaining the red-line spectrum of argon a 
voltage of 2,000 is applied through a resistance or self- 
induction. The blue-line spectrum is obtained by making the 
discharge oscillatory, either by a spark gap or a humming” 
condenser. The influence of self-induction in damping the 
oscillations and converting the blue into the red glow is so 
pronounced that the authors propose to use the argon tube as 
an inductometer. Argon is also very sensitive to Hertzian 
waves, which instantly produce the blue glow. When used as 
a detector, the authors propose to call it the talantoscope.“ 
Finally, the resistance of the tube itself may be measured 
by the capacity-and-self-induction rule. These discoveries 
are, perhaps, the first to place argon on the market as 
a useful commodity.——An important electrical method for 
comparing the periods of two pendulums is described by M. 
LiPPMANN in the Comptes Rendus, No. 3. Instead of observing 
coincidences through a telescope, the two pendulums are photo- 
graphed simultaneously by the light of an electric spark. To 
determine the phase of the swing, a photograph of the moving 
pendulum is taken with an exposure of several seconds, which 
marks the extreme positions, and the spark photograph is 
micrometrically compared with it. When one of the pendu- 
lums is in & circuit giving & spark at every swing, the 
second pendulum is viewed through a telescope. Being 
only illuminated for an instant it will appear immovable 
in the same position if the periods are equal, and will 
slowly move across the field if the periods differ slightly. 
Thus à comparison of two nearly equal periods may be made in 
five minutes which would otherwise occupy several days. Ав 
regards accuracy, M. Lippmann calculates that the sensitive- 
ness of the method is one two-millionth, which would easily 
discover a difference of period of 15 seconds per annum. — —In 
the same number M. LR Roux discusses the integration of the 
* telegraphist's equation," PoratN and SERBANESCO some radio- 
.graphs of gouty and rheumatic joints, and L. Benoist the 
absorption of X-rays by gases. He finds that in the case of 
gases the absorption is proportional to the density, and the 
specific absorptive power (absorptivity) is 0:14 for gases, 
0:09 for aluminium, and 0°84 for silver. The absorp- 
tivity is the absorption which the body would exert if at unit 
density, and has been suppdsed to be constant for all bodies. 
But in the case of solids and liquids, the absorption is com- 
plicated by diffusion and fluorescence, as has repeatedly been 
shown. As regards fluorescence, No. 4 of the Comptes 
Rendus contains a contribution by M. Rapiavet, who has found 
that enamels, glass, and porcelain exhibit fluorescence under 
the influence of X-rays, and recommends their use for screens. 
The images are not so bright as those obtained with platino- 
cyanide screens ; but the screens may be optically worked, show 
much more detail, and reduce the exposure for radiographs with- 
out producing granulation. MM. PEROr and Fasry, in the 
same number, describe an electrometer for very low potentials. 
It is a modification of Kelvin’s attracted disc electrometer, but 
the sensitiveness is greatly increased by bringing the two discs 
within a few tenths of a millimetre of each other. The discs 
are made of silvered glass, and their parallelism is controlled 
and their distance apart measured by optical interference. The 
E. M. F. of a Clark cell was measured with an accuracy of 1 in 
1,000. M. Borssgzau pu Косник describes the physical, 
physiological and therapeutic eftecta of rapidly intermittent 
currents d la d'Arsonval. The frequency is increased to 7,000 per 
minute by special condensers. The effects described are certainly 
somewhat startling. Incidentally һе describes an effect some- 
times observed which resembles a globular lightning dis- 
charge.—[E. E. F.] 
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ELECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES.—V.* 


BY JOHN B. C. KERSHAW, F.I.C. 


ALUMINIUM II. 

The two processes by which aluminium is made at the pre- 
sent day, are known as the Heroult and the Hall. Both are 
electrolytic processes. 

There have been many other electrolytic processes patented 
for the production of aluminium, some of which have attained 
experimental and industrial trial ; but none of these are being 
worked to-day, and therefore no description of them is necessary 
in articles dealing with industrial developments alone. The 
Heroult process is worked at Neuhausen, Le Praz, and at 
Foyers in Scotland. The Hall process is carried on at New 
Kensington, Niagara (where there are now two works), and at 
St. Michel in Savoy. All of these works use water-power, 
with the exception of the original Hall works at New Kensing- 
ton, Pa. The cause of this is the enormous consumption of 
energy required to produce aluminium on a commercial scale. 
In Article I. (see Zhe Electrician, December 25th last), it was 
pointed out that when a great amount of power was required, 
steam power could not compete on anything approaching even 
terms, with water power. The Pittsburg Reduction Company pay 
about 4. per electrical horse-power hour at Niagara; whilst 
at New Kensingion, where coal is only 5s. 8d. per ton, it is 
probable that the electrical horse-power hour costs them from 
two to three times this sum. The estimated cost given in 
Article I. for steam power in our own country, under the most 
favourable conditions as regards engines and fuel, was 1d. per 
electrical horse-power hour. There is, consequently, little need 
for wonder that aluminium works should be found unprofitable 
in countries, where abundant water power does not exist. 

Details of Processes. 

The Hall process is the invention of a young American, 
Mr. C. M. Hall. While still at college, Mr. Hall devoted 
attention to the electrolysis of fused aluminium salts, and 
when only 28 years of age he had applied to the U.S.A. Patent 
Office, for the first patent protecting his process. Two years 
later, in 1888, the process was working on a small commer- 
cial scale at Pittsburg. Mr. Hall's experimental work was 
directed to the discovery of some substance which, while in a 
fused condition would dissolve alumina, and permit the elec- 
trolysis of this dissolved alumina without undergoing itself, any 
change. In short, he desired to find & substance which, at a 
red heat, would perform for alumina the function that water 
performs for copper sulphate at the ordinary temperature. 
After many trials and failures he found that cryolite, a natural 
combination of sodium and aluminium fluorides, was specially 
adapted, on account of its low fusion point (900°C.), for his 
purpose. On February 28, 1886, he succeeded in depositing 
aluminium by an electric current from a bath of fused cryolite 
containing alumina in solution, and on July 9, 1886, he 
applied for his first patent. Heroult had applied for a U.S.A. 
patent for what was practically the same process about one 
month earlier (May 22, 1886); and after some delay the U.S. 
Patent Office granted the patent to Hall, on the ground that 
his process had been in successful experimental operation 
earlier than Heroult’s. Hall had some difficulty in obtaining 
financial support at first; but in September, 1888, the famous 
Pittsburg Reduction Company was formed, with a capital of 
£208,000. By November of the same year this Company had 
commenced to produce aluminium, and was sellling it at 
20s. 10d. per lb. The rapid development of this Company 
since that date is shown by the tables in Article IV. (see T'he 
Klectrician, January 15th). The U.S.A. production has been 
solely in its hands since 1892. 

The Heroult process was first patented in France on April 
23, 1886. The claim in this patent, is for the production of 
aluminium by electrolysis of a bath composed of fused cryolite 
and alumina. If an alloy is desired, the metal to be alloyed 
with the aluminium is used as cathode instead of the crucible 

For previous articles see The Electrician, December 25, 1896, January 8, 


January 15, and January 29, 1897. 
t These details are chietly taken from Richards’ Aluminium.“ 1896 


edition. 
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itself. The process is, in fact, precisely similar to Hall’s, 
though each worked it out independently, and, more remark- 
able still, at about the same date. The commercial develop- 
ment of Heroult's process in Europe was, however, much 
slower than that of Hall's in America; and it was not until 
1891 that the Neuhausen Works commenced to produce pure 
aluminium in great quantities. Between 1886 and 1891 
Heroult had turned his attention to the production of a 
copper-aluminium alloy, and had patented a process in which 
alumina is fused by an intense heat, and is then electrolysed 
with a copper cathode. This process is not applicable to the 
production of pure aluminium, since the required temperature 
is so much above the melting point of that metal (700'C.), 
that, unless at once transformed into an alloy, the aluminium 
volatilises and is lost. A Company, the Société Metal- 
lurgique Suisse," bought both Heroult's patents, and com- 
menced to produce aluminium alloys at Neuhausen in 1888. 
In November of the same year the Aluminium Industrie 
Actiengesellschaft’’ was formed by the union of the Swiss Com- 
pany with a Berlin one, and a capital of £500,000 was raised. 
This Company holds all the Contimental rights for the Heroult 
process. In 1888-89 the Neuhausen works were much en- 
larged, and in the latter year these works commenced to pro- 
duce pure aluminium. Their progress since that date has 
been phenomenal. It is interesting to note that, although the 
fall in price in the years 1892-95 has been 46 per cent., this 
Company has paid the following dividends :—1892, 8 per 
cent.; 1898, 10 per cent.; 1894, 10 per cent.; 1895, 10 per 
cent. We have in these dividends a clear proof that the fall 
in price has been balanced by cheapened production. 

The details of the plant differ somewhat in the two pro- 
cesses. Heroult uses a square bath, made of iron or some 
refractory clay, and thickly lined with plates of carbon, 
held together by a charcoal cement. The anode is formed 
of a number of carbon plates or pencils, and passes in 
through a hole in the graphite cover, which closes the top of 
the bath. The cathode consists of a dense block of carbon, 
fixed in the bottom of the bath. A tapping hole is provided 
for drawing off the molten aluminium from time to time. In 
the Hall process much larger oblong iron tanks are used, lined 
with carbon, as before. A row of carbon rods suspended over 
the centre serves as a compound anode, whilst the carbon 
lining itself functions as cathode. Borchers declares no alumi- 
nium can be produced by such an arrangement. No cover is 
used for this bath, and loss of heat is only guarded against 
by a layer of wood charcoal upon the surface of the fused 
cryolite. A syphon is used to draw off at intervals the accu- 
mulated molten aluminium. 

Enerqy Efficiency. 

Passing now to the question of the energy efficiency of 
these two processes, we are met by the difficulty that there is 
some conflict of opinion regarding the chemical changes in 
the bath during electrolysis. Some authorities assert that 
the alumina alone undergoes decomposition; others believe 
that the fluoride is decomposed by the current, and that the 
liberated fluorine then attacks the alumina, and reproduces. 
aluminium fluoride. 

Two facts support the former view. First, the actual 
E.M.F. required to decompose the oxide, is lower than that 
required for the fluoride. Secondly, Hall has noted that if a 
bath containing fused cryolite and alumina be electrolysed 
with a copper anode, oxide of copper, not a fluoride, is pro- 
duced at its immersed surface. The following energy calcu- 
lations are, therefore, based upon the assumption that the 
alumina undergoes direct decomposition, with separation of 
aluminium at the cathode, and of oxygen at the anode. This 
oxygen at once attacks the carbon, and the carbonic acid pro- 
duced escapes from the bath as а gas. The theoretical E.M.F. 
required is 2:8 volts. The electro-chemical equivalent for 
aluminium is 000009351 gramme. Therefore 1 k. H.P. of 785 

0:00009354 x 785 x 60 x 60 x 24 kilo- 
2:8 x 1000 
grammes of aluminium per k. R. p. day of 24 hours. This is 
equivalent to 2:12 kilogrammes. 

The percentage energy efficiencies in the following Table 

are calculated by aid of this theoretical yield. The figures. 


watts should produce 
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used are taken chiefly from details of production at the dif- 
ferent works given in Richards“ Aluminium.“ 1896 edition. 
Some of these refer, however, to the early trials of the pro- 
cesses; and it is very possible that much better yields of 
aluminium are being obtained at the present date :— 


| Volts l Kilos Per cent. 
Works. Process. | per |? por gh energy Remarks. 
| | bath. EHP day. efficiency 
Heroult 0:80—0:95 51—44 | Heroult’s claim, as 
VES S max. possible. 
St. Michel. иш & ) 45 0°742 55 Experimental гип, 
Niagara ......... Hall 54 0°617 29 Actual production. 
Neuhausen...... Heroult ? 0:600 28 Richards' estimate. 
New Kensington| Hall 8 0:550 26 Experimental run. 
| Е Lengthy experi- 
Neuhausen. Heroult ? 0:544 25 е еш. 
Froges ......... Heroult 10 0:500 23 Actual production. 
New Kensington| Hall | 9 0°396 18 Actual production. 


The loss of electrical energy revealed by the above figures 
may be traced to various causes. The energy absorbed in 
overcoming the resistance of the carbon anode and of the fused 
electrolyte, is an unavoidable loss of energy. There is also a 
loss occasioned by the extra E.M.F. required for driving a 
large current through the bath. The output of a given num- 
ber of baths can always be increased by increasing the current 
density, and therefore the amperage passed through them ; 
but such an increase demands a higher E.M.F., and the loss 
of energy under this head is proportionately greater. There 
is, in the production of aluminium, as in the production of 
refined copper, a correct relation to be found for each locality 
between the size of the plant and the consumption of energy. 
Since the baths used in producing aluminium are not very 
costly, it is possible that economy would result from the use 
of a larger number, and a lower E.M.F. per bath, than is 
generally the case at present. The high E.M.F., and high 


current density used at present, have, however, a further pur-. 


pose. In both processes the heat of the bath is maintained 
by the current passing through it. Richards has shown that 
the energy theoretically necessary to produce this heat is only 
5 per cent. of the total energy used. There must be, however, 
great loss of heat by radiation, especially in Hall's process; 
and since electricity is one of the most expensive heating 
agents, it would be well if aluminium manufacturers would 
turn their attention to the prevention of these losses, or, better 
still, to the question of finding some other means of maintain- 
ing the baths in the molten state. 

C'ost. 

The cost of aluminium at Neuhausen at present is stated to 
be about 1s. 034. per pound, and at Niagara 18. 53d. per pound. 
This difference is due to the greater cost of labour and material 
in the United States, and is exactly balanced by the tariff of 
10 cents per pound on aluminium. Copper is selling at 
present for about 54d. per pound. If aluminium could be 
reduced in price 50 per cent., there is no doubt that it would 
occupy a position of much greater rivalry to this metal in 
many of the industrial arts, than is the case at the present 
time. 


‘THE TRANSITION OF CARBON FROM THE NON-CON- 
DUCTING INTO THE CONDUCTING CONDITION.* 


BY GEORG BRION. 


While the graphitic carbons are conductors, all solid carbon 
compounds, as well as diamond, pure charcoal, and pit coal are 
electrical non-conductors. Now it is known from the manufac- 
ture of coal gas and incandescent lamps that all carbonised sub- 
stances become conducting on being exposed to a very high 
temperature under exclusion of air. It appeared of some interest 
to investigate at what temperature and in what manner this 
transition of carbon from the non-conducting to the conducting 
condition takes place. 

The material used consisted of several kinds of paper, which 
Were embedded in powdered carbon, enclosed in iron cylinders, 


* Abstract from Wied. Ann., LIX., pp. 715-734, 1896. 


exposed to various degrees of red heat, and examined as to their 
conductivity after cooling. It was found that the paper strips did 
not become conducting until they had been exposed to a strong 
red heat. They then became better conductors in five minutes 
than by two hours’ exposure to a lower red heat. 

Quantitative results could not well be obtained with this material, 
however pure the paper, on account of the brittleness of the fibres. 
Decidedly better results were obtained with bamboo and cellulose 
fibres as used for the manufacture of incandescent lamps, which 
the Allgemeine Deutsche Electricitäts Gesellschaft kindly placed at 
my disposal. Even with these I could not obtain accurate results 
by using a forge fire or gas muffle furnace, the heating being too 
irregular. Being unable to obtain a Siemens regenerative furnace 
as used in glow lamp manufacture, I used a muffle furnace of 
chamotte earth, previously employed by Prof. Braun for pyrometric 
investigations. With this I could not obtain temperatures 5 
1. 060 C.; but it had the great advantage of providing an even an 
easily- measured temperature inside the furnace. 

Determination of Resistance. 

The main difficulty lay in the selection of a safe contact and the 
avoidance of the errors due to transition resistance. Kirchhoff's 
method, with a differential galvanometer in the branch circuit, was 
unsuitable on account of the weight of the contact resistances in 
the formula. Kohlrausch’s method“ is only applicable where the 


Rheostat 


Fic. 1. 


contact resistances « and 6 are small, and the connections with 
the battery and the rheostat are infinitesimal. This could not be 
managed in my case, where the current had to traverse the whole 
of the fibre. 

I therefore worked out a modification of Kohlrausch's method, 
which gave accurate results, even without the above conditions, 
when the contact resistances were great. The principle of the 
method consists in making a and 3 variable, and adjusting them so 
that the difference between the two resistances of the rheostat 
could be reduced to any desired quantity. 


Fic, 2. 
I introduced the fibre the resistance of which was to be measured 


into the same circuit as the rheostat. Branch circuits were taken 
through a differential galvanometer of high resistance from two 

oints of the fibre and from two points of the rheostat, the two 
branch circuits being in opposite directions. The galvanometer 
coils had equal resistances, and no effect was produced upon the 
needle when the currents were equal. Denoting the current 
through each of the coils by I, that through the fibre by i, then the 
current passing from the fibre to the rheostat is + (i- I), aocord- 
ing to the direction of the current. If the resistance of the fibre 
between the points of contact is w, and outside them x and y, that 
of the rheostat R,, and the contact resistances at the fibre are 
denoted by a and 8, we have by Kirchhoff's rules :— 

For the left-hand coil circuit, 

(№ t a)Iz wi + y(i-I) 


+ ‘Wied. Ann., XX., p. 76, 1883. 
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For the right-hand coil circuit, 
(W--)I-R, i + y (i I). 
By eliminating I and i we obtain 
Wtaty wty „..@) 
W+pty Ry ty 
On introducing the battery between the fibre and the rheostat 
(Fig. 2), and putting a wire in pao of the battery, we have, if the 
resistance of the rheostat for the new zero is R, :— 
For the left-hand coil circuit, 
(Wa) =R (i I). 
For the right-hand coil circuit, 
(WTS) TAU“ (i I). 
By eliminating I’ and i as before: 
(2) 


W+Btx wte 
From these equations (1) and (2) we find that 
If aB, then by (1) о> Ri 
and by (2) w< R, 
If a c В, then by (1) w< R, 
and by (2) w Ra 
Hence the true value always lies between the two readings of the 


rheostat К, and R.. 
The limitation of the true resistance by two values is of special 
importance, since not only a and B, but all the contact resistances in 


the circuit, compensate each other. 


Fie. 3. 


The difference between R, and R, may be depressed below any 
desired value by regulating the contact resistances a and 8. This 
may be done either by introducing adjustable auxiliary resistances, 
or by altering the degree of contact by pressure. The latter does 
not introduce errors due to concussion, but high pressures are un- 
desirable owing to the brittleness of the fibres. In practice, I used 
a combination of both methods, and actually succeeded in reducing 
the difference to 0:1 per cent. of the total resistance, although the 
galvanometer was not specially sensitive, nor the current (from two 
Daniells) specially strong. 

In carrying out the measurements the fibre was placed upon a 
well-dried flat plate of wood (Fig. 3). It was connected with the 
battery and the rheostat by two brass blocks E and F pressing on 
the two ends, and with the galvanometer by two bent nickel wires 
lightly springing against it, the distance between the two wires 
being maintained constant at 17mm. by two rods of an insulating 
substance. The pressure of the nickel springs against the fibre 
could be adjusted by the screws M and N. The auxiliary resistances 
were two rheostats. The galvanometer was of Wiedemann’s pattern, 
with 2,975 ohms in each coil. 

Measurement of Temperature. 
` Le Chatelier’s thermo-couple of platinum and 10 per cent. 
platinum-rhodium alloy was used. The two wires were conducted 
through thin pipes and surrounded by a porcelain tube lcm. wide, 
to protect the point against possible liquid or gaseous substances 
distilling out on heating. The two ends of the couple dipped into 
insulated mercury cups surrounded by a water bath at 13deg. The 
couple was standardised by comparison with a Braun pyrometer. 
As was to be expected, the thermo-electric force of the couple 
increased with the temperature from 400°C. upwards in a linear 


ratio. The same Wiedemann galvanometer was used for these 

measurements, after introducing a further coil of 240 turns апага 

ballast resistance of 8 ohms in the circuit. 
Preparation of the Carbon Fibres. 

The furnace used for heating had an opening on each side, 
through which the porcelain tube, 4cm. thick, was introduced. 
The two ends projected beyond the furnace by 20cm. Well-dried 
beechwood was used as fuel, giving a temperature of 1,060°C. inside 
the porcelain tube. From one side the thermocouple was intro- 
duced into the middle of the tube, and surrounded by dry carbonic 
acid. From the other side a porcelain vessel with carbon fibres 
was pushed up to the end of the thermocouple. The fibres were 
embedded in finely-powdered carbon, and surrounded by an atmo- 
sphere of carbonic acid. Tue were then slowly heated ир, and 
kept at a low red heat for about 10 hours. If the process was 
executed too rapidly the fibres became brittle, and were injured by 
the slight pressure of the brass blocks and metallic springs. On 
removing them from the furnace they were not found to conduct, 
but they could now be exposed to a sudden increase of heat without 
risk of injury or twisting. 


Resistance in Ohms, 


ALL 
ИЕШЕ 
— — 


* 
б 
— = 
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After this preliminary carbonising process the fibres were intro- 
duced into the tube and left for about 15min. to 20min. in the 
furnace, keeping the temperature as uniform as possible by regu- 
lating the combustion and the draught. The fibres were taken out 
as quickly as possible, their resistance was measured, and then they 
were exposed to a higher temperature. Inthe accompanying curve. 
(Fig. 4) is shown the progress of the conductivity at successively 
higher temperatures for a bamboo fibre 16mm. wide and 0:15mm. 
thick, and for a round cellulose fibre 0°45mm. in diameter. It 
will be seen that the transition into the conducting condition is. 
exceedingly rapid. Beyond 820deg. the resistances decrease from 
153 ohms to 37 ohms at 1,060deg, in the case of the bamboo, and 
from 198deg. to 53deg. in the case of the cellulose. At the latter 
temperature the curve seems to tend towards an asymptotic limit 
above zero. 

Relapse into the Non-Conducting Condition. 

Fibres tested some time after heating showed a surprising increase 
of resistance. Since the occlusion of gases, specially prominent in 
freshly-treated carbon, suggested itself as the first explanation,. 
one of the fibres was dipped into petroleum immediately on with- 
drawing it from the furnace, while the others remained in the air. 
The course of the relapse ap d to be the same whether the 
fibres had been exposed to the highest temperature for several 
hours or for 16min. or 20min. The change of resistance with time 
is shown in the curve (Fig. 5), which shows the behaviour of fibres. 
heated to 755°C., 770°, and820° respectively. 

It appears little probable that occlusion of gases plays a pre- 
dominant part in this phenomenon. Most likely we have to do 
with an unstable condition of the carbon itself. The experiments 
show that the resistances approach a limit. A certain residual 
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conductivity remains under any circumstances, but it is smaller in 
proportion as the original temperature was lower. 

ince this curious behaviour sets in strongly at once on cooling, 
it was to be anticipated that already, during cooling from 700deg. 
to the ordinary temperature, the resistance would increase con- 
siderably. It was, therefore, necessary to measure the resistance 
at the high temperatures themselves. 


Resistance at High Temperatures. 

The chief difficulty lay in the choice of a secure contact. I even- 
tually used the contact formerly employed by glow-lamp makers, 
viz, a binding medium of powdered graphite and india-rubber, 
which turned out to be a good conductor. The experiments were 
made as follows: The binding medium was put on each end of a 
porcelain boat, and the galvanometer wires, conducted through 
narrow pipes, dipped into it. To avoid rupture of the fibres on 
cooling, their ends were connected with spiral springs by the same 
medium, and the latter joined the galvanometer wires. The contact 
remained good up to a temperature of 900°. 

The first experiments completely justified my expectations, 
inasmuch as during the decrease of the temperature in the furnace 
itself the resistance of the fibres increases very markedly. At а 


10 20 80 40 
Time : Hours after Heating. 
Fia. 5. 


temperature of 680°C., the resistance of a fibre had fallen to 1,700 
ohms. On allowing the fibre to cool very slowly in the furnace, I 
found its resistance 
after 10 minutes 2,700 ohms. 
, 29 8 5, 200 


Influence of Time. 
To determine whether, at the temperature corresponding to 
incipient conductivity, a change of resistance was noticeable with 


the time, I examined a fibre at a temperature of about 600deg., 
and found the results set forth below :— 
Time. Temperature. _ Resistance. 
Hour Min. ` Deg. Ohms. 
11 30 600 15,000 
35 616 13,200 
47 608 15,000 
56 616 11,900 
12 6 602 12,100 
20 612 11,700 
26 612 11,100 


| schrift, November 5, 1896. 


Special care wf aken not to exceed the temperature of 616°C. 
It is seen that in hour and 5min. the resistance fell from 13,200: 
to 10,400, more and more gradually. On exposing another fibre for 
4 hours to a temperature of 650deg. I observed that the resistance 
decreased slowly but steadily. This did not prevent the relapse 
taking place in the same manner as in the case of the other fibres 
which had been exposed to the same temperature. It must, there- 
fore, be assumed that even prolonged heating at lower temperatures 
cannot take the place of exposure to the higher temperatures. 


Swmmary of Results. 

As a first result I find that the transition of carbon from a 
non-conducting to à conducting condition takes place with extra- 
ordinary rapidity, and in the same way for all the material 
examined, but that on cooling, a relapse takes place, rapidly at 
first, and then more slowly, which may last for days or weeks. 
This relapse is the more pronounced the lower the highest tempera- 
ture attained, i.e., the less the initial conductivity. 

The whole behaviour of the fibres may be summarised as follows: 

The resistance (w) is a function 


1. Of the highest temperature (0) to which it was exposed. 
2. Of the time (t) elapsed since the heating. 
3. Of the present temperature (u) of the fibre. 
If we put w=f (0, t, u), the experiments show that— 
– d w/d 0, decreases with increasing 0, and approaches the limit 
zero. 
dw/dt decreases with the time and with increasing 0. 
—dw/du decreases with increasing u. 


Whether we have to deal with a change of amorphous carbon 
into graphite* was not investigated, owing to the uncertainty of 
the chemical methods, nor does it appear probable in the face of 
the relapsing process. But a molecular transformation must be 
assumed, which gradually retrogrades again on cooling if the tem- 
perature attained was not high enough. 

In conclusion, I wish to express my thanks to my revered. 
teacher, Prof. Braun, for his suggestion of this work, and his 
manifold assistance. 


— M 


A 10,000-VOLT TRANSMISSION PLANT.t 


The electrical transmission from Eichdorf to Grünberg is the 
second case in Germany of the use of so high a pressure as 10, 000 
volts. The system was put down by the firm of Siemens and 
Halske. The current is three-phase, and is generated at 3 х 225 
volts, the dynamos being driven by water wheels and turbines, the 
River Bober supplying the power. The 225 volt currents are then 
transformed up to 10,000 volts, and transmitted along overhead 
wires to Grünberg, a distance of 15 miles, At Grünberg there are 
a number of substations at which the pressure is transformed down 
to 3x 120 volts, and the current is distributed at this pressure to 
the lamps and motors. 

The general arrangement of the generating station is shown in 
Fig.1. The station adjoins a mill which is worked by the same water- 
wheel and turbines as the dynamos. The water-wheel is of the- 
undershot type, delivering about 90 H. P. at eight revolutions per 
minute. This is connected by ropes to the old countershaft a, 
which makes 175 revolutions per minute. The two turbines, which 
have a combined output of about 250 f. r., drive the new counter- 
shaft 6 at 500 revolutions per minute through bevel wheels and belt 
gearing. From a, a three-phase machine of about 80 н.р. is driven 
at 500 revolutions by a belt, and from the new countershaft b a 
220 H. P. generator d is driven directly at 500 revolutions through а. 
friction coupling. In addition there is a three-phase generator e, 
directly coupled to a vertical triple expansion engine f, made by the 
Sächsische Maschinenfabrik of Chemnitz. The normal output of this 
engine is 300 n. P., and its maximum 374 f. r. working condensing. All 
the three-phase generators are of Siemens and Halske's R type, built 
for a pressure of 3 x 225 volts, and each is provided with a directly 
coupled 110-volt exciter. The smallest three-phase machine, c, can 
only be driven from the water-wheel countershafting, but the 
machine d can be driven either from the turbine countershafting or · 
from a 300 H.». steam engine in the following manner. The tur- 
bine countershaft b consists of two shafts, one within the other. 
On the hollow shaft is the friction coupling already referred to, 
through which the generator d is driven, and on the inner shaft is 
another friction coupling that can be connected to a pulley opposite 
the flywheel of the steam engine. Thus, if the pulley be belted to- 
the fly-wheel and the coupling be tightened, the steam engine will 
drive both the generators d and e, that is to say, if the latter be 
only lightly loaded. This arrangement is only in case of emergency. 

* Bartoli. JN. Cim., XV., pp. 203-210, 1884. 

T Abstract of an article by Walter Klug, in the Elektrotechnische Zeit- 


t The first was at Donaueschingen. See the Central Station Statistics 
in the Electrotechnische Zeitschrift, 1896, No. 10, p. 157. 
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In spite of the peculiar driving arrangements the machines can be 
run in parallel without any ditticulty. 

At present the consumption of energy is sufficient to keep the 
smallest or middle-sized machine running during the day and the 


| cp TURBINES — // 


dynamos will be erected, as to make further use of the water power 
costly and complicated arrangements would have to be made. 

The switchboard g is fixed to one wall of the engine room near 
to the machine d. It is made up of marble panels in an iron frame- 
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Fic. 2.—Switchboard Connections, 


S. Switches. H. S. High-Pressure Switches. 
M. Meters. H.F. High-Pressure Fuses, 

L. Lightning Protectors. R. Regulating Resistances, 
F. Fuses. V. Voltmeters. 

D. Three-phase Dynamos. A. Ammeters. 

E. Exciters. T. Transformers, 

X. Incandescent Lamps. U. Synchronising Switches. 


two machines in parallel at night time. The steam dynamo is kept | work, framed tastefully with oak. Fig. 2 is a diagram of the 
as а reserve, and is chiefly used when there is ice on the Bober. | connections. | 
For further extensions, should any be necessary, more steam In the boiler house B are two water-tube boilers, made by the 
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Süchsische Maschinenfabrik of Chemnitz, each having 2,280 sq. ft. 
heating surface. Brown coal is , and for this reason the 
boilers have been fitted with travelling grates. The feed-water 
arrangements consist of a double-acting feed pump and an injector, 
which are in a corner of the engine room. 


ax 
EARTH 


Fic. 5.—Lightning Protector 


The three transformers hh h are kept in a closed room C, and 
special care has been taken to render this room inaccessible from 
the engine room. Two of the transformers are for 100 kilowatts 
, and one is of 55 kilowatts; the transformation ratio is 
250: 10,000. Bare copper bars on insulators lead the low-pressure 
current into the transformer room, and the primary windings of 
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very quickly. The protectors have already been in action, and the 
arc has in each case been promptly extinguished. 

The line which, as has already been mentioned, is 15 miles long, 
has chiefly been erected along the highway. In one or two places 
only it crosses fields so as to cut off bends in the road. The line is 
kept as much to the side of the road as possible. A large part of 
the line is protected from the wind by high slate walls. The three 
conductors are of solid copper wire of 35 sq. mm. section, resting 
on triple-petticoated insulators made by the Royal Porcelain 
Factory of Nymphenburg. The wires are two on one side of 
the poles and one on the other, and the distance from wire to wire 
is oh. The wires are revolved around a common axis, so as not to 
affect the telegraph wires, which are on the opposite side of the road 
about 33ft. away. The poles are about 46ft. long, and are buried 
to a depth of 7ft. or 8ft. Their upper diameter is about 7in., and 
they are placed 150ft. apart. The Local Authorities in the districts 
through which the line passes have imposed the condition that no 
wire must be less than 30ft. above the level of the street. 

To protect the line from lightning a barbed wire runs above it, 

being fixed to the tops of the poles and earthed at every sixth pole. 
About 3ft. below the high-pressure wires, оп the same pole, is а 
telephone wire, for communication between the generating station 
and the substations. At nine places where the high-pressure 
wires cross roads. an earthed net of galvanised steel wire is extended 
beneath them. From the point where the line enters the town 
rubber-insulated wires take the place of the bare wires. "These 
insulated conductors are throughout of 25 sq. mm. section. 
The poles are similar to those outside the town, and the line is 
protected from lightning by means of a barbed wire in a precisely 
similar manner. In the town an earthed galvanised steel wire net 
is suspended under the wires throughout their whole length. At 
several places telephone wires cross above the high-pressure mains. 
At these points guard wires are run above the high-pressure wires 
in addition to the net below them. These guard wires are of 
galvanised steel, and held by a cross-piece on the top of the pole, 
three wires being on each side. Besides these six wires, the barbed 
wire and the wire netting, there are also two guard wires on each 
side of the high-pressure wires. The general arrangement of this 
elaborate protecting network is shown in Fig. 4. All the guard 
wires are connected to earth. Experiments have been made by 
intentionally cutting telephone wires, and in no case has a contact 
between these and the high-pressure wires resulted. 
. At every branching point of the high-pressure network is a fuse, 
which also serves as a switch. The fuse can be taken in and out 
by means of a specially-constructed ebonite tongs on the end of an 
insulated bamboo rod, so that any transformer station can be dis- 
connected during working at the point where its wires branch from 
the mains. These fuses also serve to prevent the high-pressure 
current leaking to the low-pressure winding. 

There are at present seven step-down transformers, some of the 
30-kilowatt size and others for 50 kilowatts. The change from 
10,000 to 120 volts is effected in one transformation. The trans- 
formers are enclosed in ornamental circular iron cases standing on 
a hollow masonry pillar 13ft. high. The transformers are at such 
a height from the ground that the high-pressure wires can be 


Fic. 4.—High-Pressure Line and Guard-Wircs in Grünberg 


the transformers are connected to these through fuses. The high- 
pressure current from the secondary windings is first led through 
india-rubber covered wires to high-pressure fuses, which are next to 
one another on brackets on the wall of the transformer room, and 
thence to the three high-pressure 'bus bars which are supported 
on insulators under the roof. From these connection is made 
directly to the overhead line to Griinberg. On the first pole are 
lightning protectors—one for each main. Fig. 3 shows diagram. 
matically the construction of these protectors. The spark gap is 
between the bent copper strips LL, which are held on high-pressure 
insulators. The, line is connected to one of these strips and the other 
strip is connected to earth. The arc which follows the lightning 

is forced upwards both by the air and its own electro-dynamic 
action ; and as the copper strips diverge considerably the arc breaks 


directly connected to them without diminishing their regulation 
height above the ground. In the lower portion of the transformer 
pillars are the switching arrangements and fuses for the low-pressure 
network, part of which is overhead and part underground. The 
low-pressure overhead wires are provided with specially-constructed 
lightning protectors. The underground cables are triple concentric, 
armoured with iron ribbon. The overhead portions of the low- 
pressure network are in most cases supported on insulators on iron 
brackets fixed to the house fronts. Where telephone wires are 
crossed, the lighting wires are rubber-insulated. 

On the occasion of the official inspection experiments were made 
to see to what extent the stream of water from a fire hose would 
conduct the current from the bare overhead wires. A stream of 
water was directed against two of the bare conductors simulta- 
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neously, the brass nozzle of the hose being within one metre of the 
conductors, and connected to earth through a voltmeter. No 
evidence of a short circuiting effect could be obtained, neither did 
the earthed voltmeter show any deflection. Messrs. Siemens and 
Halske have performed a similar experiment with 8,000 volt mains. 
In the latter instance the nozzle was held in the bare hand. 

The station was opened in February, 1896, and since then it has 
run continuously, with the exception of a stoppage one hour (from 
noon to 1 o’clock) each day. The total number of lamps connected 
to the mains on August 1st last was 5,900 16 c.p. incandescent and 
16 aro lamps, and in addition 18 motors requiring an aggregate of 
56 н.р. One of these latter is a 25 н.р. motor, running regularly 
in a brewery. It is expected, however, that there will be demand 
for the whole output of the station in a very short time. 


THE APPLICATION OF THE ELECTRIC LIGHT TO 
COAST DEFENCE. 


Capt. M. A. Boyd, R.E., of the Submarine Mining Establish- 
ment (Plymouth), recently gave a lecture on this subject. 

Capt. Boyd said that it was not to be supposed that with the aid 
of electricity they could turn night into day over any large area of 
water, but if they could materially reduce the liability to attack at 
important points during the periods of time when attack would be 
most effective, they would have succeeded in materially strengthen- 
ing the defences at one of their weakest points. 

Small vessels could be distinguished in a concentrated beam at 
distances from the projector of from 3,000 to 4,000 yards, and ina 
16-deg. dispersed beam at from 1,500 to 2,000 yards. The great 
power of a concentrated beam, and the intense brilliancy with which 
it lighted objects at a long distance, was of great value; but its area 
of illumination being small, it required to be kept very carefully on 
the target. This was difficult unless it was controlled by an observer 


in a good position. By multiplying the search lights the result 
would be confusion, and it was therefore generally considered 


desirable to restrict the employment of search lights, and use dis- 
persed beams, although their range was short. The typical defence 
of a large military port would be a scheme of concentrated search 
lights, in an advanced position, 16-deg. dispersed beams behind, 
in connection with the mine fields, with possibly 30-deg. beams 
commanding any narrow passages or boom obstructions. 

The principal ports had been provided with apparatus for the 
last 16 years, and periodical practice was carried out. In 1889 
some important trials were carried out at the Isle of Wight, Malta, 
Bermuda, and Jamaica, and search lights were freely employed. 
In those operations concentrated beams only were used. The 
attacking vessels represented battleships, and heavy guns were fired 
by the defence. The deductions drawn in the reporta laid stress 
on the serious effect of smoke, the importance of placing the pro- 
jectors on low sites, and of providing effective control of the 
search lights. In 1890 experiments were again carried out at the 
Isle of Wight, at Sheerness, and in the Thames. At the Isle of 
Wight operations eight lights were in use, all but one being oon- 
centrated béams. One dispersed beam was used, but it was not 
entirely successful. тр 

The results obtained seemed to show that a satisfactory state of 
efficiency had been achieved as regarded the apparatus for the pro- 
duction of the light ; but a general feeling prevailed that some 
guiding principles should be laid down as regarded the organisation 
of coast defence generally, in order to meet the recognised changes 
in the probable form of attack. 

In 1892 some instructive trials took place at the Needles, six 
lights being used—three fixed and three search. Included in the 
six were four 30-deg. dispersed beams. The navy took part, and 
all attacking vessels steamed at high speed. The trials exploded 
some too sanguine estimates which had been formed of the power 
of the light ; but it was made clear that the Needles passage could 
be so illuminated as to make it practically impossible for vessels to 
pass without being seen, when everything was in readiness. 

Trials were carried out in Plymouth Sound in August, 1895, 
and December, 1896, with a view to providing the best dispositions 
of the lights to meet local conditions. In the 1895 experiments 
two lights were placed in Cawsand Bay, two at Picklecombe, 
and one on a lighter near the Breakwater Fort. The Caw- 
sand Bay outer light was used as a search light. It was found 
that 30-deg. beams were very inadequate to illuminate vessels 
ón the most probable line of attack. The lights were at first 
placed on the top of Picklecombe, but subsequently were moved 
to а much lower position. The trials carried out in December 
last were much more complete. Nine beams were employed, and 
lenses of 16-deg. dispersion were substituted for those of 
30-deg. in all the wider channels, and in addition the lights were 
more powerful. 
by the fact that attacking vessels were represented by six torpedo- 


boat destroyers, which entered the harbour at 18 or 20 knots. 
Observers were posted at all the important points round the Sound, 
and time records were taken both of the moments the destroyers 
passed fixed points, and also of the periods the vessels could be 
seen by the observers on shore. The resulta showed clearly that 
under the conditions of the trials, the weather being rough and 
sometimes misty, the vessels could not enter without being seen. 
On the other hand, it appeared that the average time a vessel 
remained under fire from one point was only from a minute to a 
minute and a-half, and that the average time between the first 
alarm and the arrival of the vessel at the inner defences might be 
from twelve to fifteen minutes. 


STEAM BOILER MANAGEMENT.* 


The arrangement of steam pipes is a matter that continues to 
receive attention. It has been pointed out from this chair at 
previous annual meetings how important it is that the pipes should 
be arranged so as to prevent lodgment of water therein, and that 
if water should lodge in the pipes it is dangerous to attempt to 
blow it out under steam pressure. As this has been so fully dealt 
with, I will not refer to the matter at greater length, and should 
not have referred to it at all but for the following occurrence, which 
is of recent date. About & month ago an engine attendant, at 
half-past five in the morning, in preparation for starting work, 
opened the drain tap of a stop valve to draw off the water, 
when a throbbing noise was heard, and the stop valve burst, killing 
the poor man on the spot. The throbbing noise indicated that a 
water-hammer action was set up within the pipe, and this water- 
hammer action caused the explosion. A warning with regard 
to attempting to draw off water from steam pipes under pressure 
is given in the M.S.U.A. Instructions to Boiler Attendants. 

The subject of smoke prevention is still before the public. In 
the year 1889 there was formed, under the auspices of the Man- 
chester and Salford Association for the Abatement of Noxious 
Vapours, a Committee for Testing Smoke-Preventing Appliances, 
of which the Right Hon. Lord Egerton of Tatton was President, 
and this Committee have recently issued their report, in which 
they say: ‘‘The Committee would express their opinion that in 
the great majority of cases the black smoke thrown into the air 
during the combustion of coal is preventible, either by hand or 
mechanical firing, and without great cost to the consumer . . . 
and that where live firebars are adopted—z.e., where the bars have 
an automatic reciprocating motion—an inferior and cheaper quality 
of coal can be used. To sum up in one sentence the con- 
clusions of the Committee as to smoke produced in raising steam : 
A manufacturing district may be free from manufacturing smoke, at 
least from the steam boilers with which alone the Committee have 
concerned themielves ." Further on the Committee express 
themselves in favour of the prevention of smoke being made com- 
pulsory. This strongly confirms the position the M. S. U. A. has for 
years past taken up on this subject. 

The Association is continuing to make economic tests of the 
working of boilers and engines. It has recently tested the effect 
of ‘Messrs. Musgrave and Dixon's superheater, as applied to three 
boilers of the Lancashire type, 8ft. by 30ft., driving a pair of 
tandem engines of the double cylinder compound condensing type. 
The result in brief was that the following saving was effected :—. 


Per cent. 
In steam, per indicated horae-power ........................... 12:50 
In coal, pure and dry,” per indicated horse-power ...... 14-55 
In coal, “as used,” per indicated horae-power ............... 8:26 - 


This is not à very high result, but is still à good practical saving, 
and it is thought that a better result would be obtained if the 
amount of superheat were greater. It may be of interest to add 
the following particulars : The mean pressure of the steam above 
the atmosphere was 93:58lb. The temperature of the steam 
entering the superheater was 330deg., and on leaving it 530deg., 
giving 200deg. of superheat, while the temperature of steam on 
arriving at the engine was 463deg., showing a fall of 67deg. The 
weight of steam per indicated horse-power per hour, as ascertained 
by measuring the feed water pumped into the boiler, was 15'691b., 
and the consumption of coal ав used per indicated horse-power 
per hour 2 33lb. 

The fracture of glass water gauges was dealt with in the Chief 
Engineer’s Memorandum issued to the members last year; but, 
having regard to the importance of the subject, I may appro- 
priately make further reference thereto on the present occasion. In 


view of the high pressure of steam now in vogue, it is very impor- 
tant that glass water gauges should be fitted with guards, so as to 
, Protect the attendants in case the gauges should burst when they 


The usefulness of the trials was greatly enhanced | 


* Abstract of the Annual Address, for 1896, of the Chairman of the 
Manchester Steam Users’ Association. 
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are being tested, as too often attendants have been struck in the 
eye and thereby their sight destroyed. These guards should be 
made of toughened glass, and the glass plates should be tested by 
being laid horizontally on a couple of supports and having a wooden 
dall dropped upon them. Further, the edges should be perfectly 
smooth, as rough edges are apt to lead to fractures. It may be of 
service to state that the. Jena glass tube is found to give very satis- 
factory results, and those who have adopted these glasses speak 
very highly of them, the number of burst tubes being very mate- 
rially reduced. One point adopted in the manufacture of these 
glasses, as well as of some others, though very simple is worthy of 
comment. The ends, instead of being out and ground, which leaves 
the edges somewhat ragged, are melted and finished off smooth. 

It may appear at first sight hardly worth while to call attention 


to explosions resulting from the blowing up of manhole covers 


through taking out the bolts before steam is quite down; but as 
two men were killed by this on May 31st last, and another on 
February 29th, while two other men were scalded—one fatally and 


the other seriously—at the beginning of the year, it may not be 


out of place for me to make brief reference thereto. The 
M.S.U.À. recommends that before loosening the bolts of manhole 
covers or of blank flanges, and before tightening up joints or caulk- 
iug the seams of rivets in a boiler, the steam should be let down, 
and to ensure this one at least of the safety valves should be 
propped open, while in addition a glass water gauge tap should be 
opened to make sure that no steam is left lurking in the boiler. 


—— 


THE VIENNA TRAMWAY LINE.* 


One of the most important of the Viennese tramway lines has 
been transformed into an electric one. The overhead trolley 
system has been adopted in spite of the chaos of telegraph and 
telephone wires above the streets. The line is about six miles 
long. The work was done by the Union Elektricitäts Gesellschaft 


(the Company owning the German and Austriau Thomson-Houston 
patents), under the superintendence of their engineer, Herr C. 


Pollak, in the short space of two months, although the weather was 


very bad during the period. The, line was opened on January 276һ.] 


The maximum gradient is 3:8 per cent. for a distance of about 
150 yards. The rails are partly heavy Phoenix rails, weighing 
86lb. per yard, and partly Haarmann twin rails, 64in. high. The 
track is of standard gauge, and is mostly in the middle of the 
street. The rails are bonded with ** Union” bonds 107 sq. mm. 
section, and are cross-connected every 110 yards. The rails are 
connected to the engine room with a cable of 700 sq. mm. section, 
and are also fed at a point in the middle of the line with a cable of 
350 sq. mm. section. The trolley wire is fed at three points by 
independent cables. The first point is 2:6 miles distant from the 
station, and is fed by а cable of 350 sq. mm. section ; the second 
із 0'9 mile from the station, and the feeder has a section of 
140 ag. mm., and the third feeder is of the same section and 
1-1 miles long. The feeders are underground, laid directly in the 
ground, and armoured with iron ribbon. Current is delivered from 
the lighting central station, a special 550-volt shunt dynamo and 
switchboard being devoted to the tramway circuits. 

The trolley wire is at a height of about 20ft. above the ground ; 
it is of hard-drawn copper wire, 8°25mm. diameter. 16 is supported 
at 643 points, in 312 places by poles, and in 331 places by rosettes. 
In most cases house owners consented to the rosettes being fixed 
to their houses, so that poles have only been used where it was 
absolutely necessary. The poles are of steel-tube, and are set in 
cement foundations. The rosettes are ornamental steel castings, 
enclosing india-rubber silencers. 

The line and rails are divided into 17 sections, insulated from one 
another, which are switched in series under ordinary working con- 
ditions. Each section has a Thomson-Houston lightning protector 
with magnetic spark-extinguisher. Almost the whole length of 
the trolley wire is protected with guard-wires. 

There is to be a four-minute service by means of 25 motor cars. 
In addition there are five cars in reserve. All are of the same type 
as the Hamburg cars, having a double-axle under frame with a 
wheel base of 5ft. 8in., and a roomy carriage body with 20 seats. 
The interiors of the carriages are lit by six 16 c.p. lamps. The 
head lamps are also electric, but each car carries a petroleum 
reflector-lantern, to be used in case of emergency. Each car has 
two 20 н.р. Thomson-Houston single-reduction motors. In addi- 
tion to the ordinary brakes, each car is fitted with a short-circuiting 
brake. The car equipment also includes an apparatus for sanding 
the track, signal and alarm bells, and a tool box. The cars are 
heated with briquets in the usual manner. Each car can draw an 
adapted horse-tramcar, both being fully loaded, at a speed of 9} 
miles an hour. 


Abstract of an article in the Zeitschrift für Elektrotechnik, Jan. 1, 1897. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, February 5th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

7.80 p.m, Annual General Meeting at 25, Great George- 
street, Westminster. Papers to be read: (1) * Partially 
Immersed Screw Propellers for Canal Boata; and the 
Influence of Section of Waterway,” by H. Barcroft. 
(2) “Mechanical Propulsion on Canals,” by Leslie 8. 
Robinson. 


MONDAY, February 8th. 
NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting at the Palatine Hotel, 
Hunt's Bank, Manchester. Paper to be read, “The 
Supply of Electricity at 230 Volte," by A. Н. Gibbings. 


TUESDAY, February 9th. 
ROYAL INSTITUTION. 


3 p.m. Afternoon Lecture IV.: Animal Electricity," by 
Prof. À. D. Waller, F.R.S. 


INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read, “ Cold Storage 
at the London and India Docks,” by H. F. Donaldson. 


WEDNESDAY, February 10th. 
SOCIETY OF ARTS. 
8 p.m. Ninth Ordinary Meeting. Paper to be read, “The 
Chemistry of Tea,” by David Crole. 


THURSDAY, February 11th. 
SOCIETY or ARTS. 
4.30 p.m. Meeting of the Indian Section at the Imperial 
Institute, * The Progress of Science Teaching in India," 
by Prof. J. C. Bose. 
8 p.m. Howard Lecture III.: The Mechanical Production 
of Cold," by Prof. J. A. Ewing, F.R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
8 рт. Ordinary General Meeting. Continuation of discus- 
sion on Mr. Holling’ Paper on “ Electric Interlocking the 
Block and Mechanical Signals on Railways." 


FRIDAY, February 12th. 
INSTITUTION OF JUNIOR ENGINEERS. 


8 p.m. Meeting at the Westminster Palace Hotel. Paper to 
be read and discussed, The Construction of High Class 
Dridge and Girder Work," by J. A. Macpherson. 


INSTITUTION OF CiVIL ENGINEERS. 

8 p.m. Students’ Meeting. Paper to be read, Cooling 
Reservoirs for Condensing Engines, by Harold W. 
Barker. N 

ROYAL INSTITUTION. 

9 p.m. Evening Discourse, “Recent Advances in Seis- 

mology,” by Prof. John Milne. 


* * Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 

= — . 


The Capacity and Residual Charge of Dielectrics as affected 
by Temperature and Time.—The following is tbe official 
abstract of the important Paper on this subject which was. 
read before the Royal Society on January 28th last by Dr. 
John Hopkinson and Mr. E. Wilson :—The major portion of 
the experiments described in the Paper have been made on 
window glass and ice. It is shown that for long times 
residual charge diminishes with rise of temperature in 
the case of glass, but for short times it increases both 
for glass and ice. The capacity of glass when measured 
for ordinary durations of time, such as 1/100th to 1/10th 
second, increases much with rise of temperature, but when 
measured for short periods, such as 1/109 second, it does not 
sensibly increase. The difference is shown to be due to the 
residual charge which comes out between 1/50,000th second 
and 1/100th second. The capacity of ice when measured for 
periods of 1/100th to 1/10th second increases both with rise 
of temperature, and with increase of time ; its value is of the 
order of 80, but when measured for periods such as 1/10° 
second, its value is less than 3. The difference again is due 
to residual charge coming out during short times. In the case 
of glass, conductivity has been observed at fairly high tempe- 
ratures and after short times of electrification ; it is found that 
the conductivity. after 1/50,000th second electrification is much 
greater than after 1/10,000th, but for longer times is sensibly 
constant. Thus a continuity is shown between the conduction | 
in dielectrics which exhibit residual charge and deviation from 


Maxwell's law and ordinary electrolytes. 
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THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. 

LOCALIBSTIOM OF FAULTS IN ELECTRIC LIGHT MAIN y By p 15 

[N eari 
THE POTENTIOMETER AND ITS ADJUNCTS. Ву W. C. Кзнк. 7 


[4n preparation, 
THE ELECTRIC ARC. By Mrs. HERTHA AYRTON. [In preparation, 
“THE ELECTRICIAN " WIREMAN'8 POCKET BOOK. [Jn priparation, 
ELECTRIC TESTING FOR TELEGRAPH ENGINEERS. [Jn preparation. 


FUct CATALOGUE POST FREE ON APPLICATION. 
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STEEL-PLATE PORTRAITS. 


Of Willoughby Smith (out of print); W. H. Preece, C.B., F.R.S.; Michael 
Faraday (Is. extra); Sir John Pender, G. C. M. G., M. P.; Sir William 
Thomson, F.R.S. (Lord Kelvin); C. H. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R. S.; Prof William Crookes, F. R. S.; Prof. von Helmholtz ; 
Prof. W. E. Ayrton; Lord Kayleigh, F.R.S.; Cyrus W. Field; Werner 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Cromptin; William 
Sturgeon; Dr. John Hopkinson, F. R. S.; Prof. J. J. Thomson, F. R. S., and 
Sir He ry C. Mance have been issued as Supplements to “THE 

CIAN.” 

Copies of these admirably-executed Steel Engravings can be supplied, price 
1s. each, post free on roller, 18. 2d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 48., carriage paid, бв. ( U.K.) 


= = —————— 


NOW READY.—Vol XXXVII. of " THE ELROTRICIAN," bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s, 3d. 


THE ELECTRICAL AND ALLIED TRADES 
SECTION. 


It is now some 81 years since the Electrical and Allied 
Trades' Section of the London Chamber of Commerce was 
brought into existence, At that time the beneficial poten- 
tialities of such an organisation evoked considerable enthu- 
siasm. But, as is often the case, realisation has chilled 
somewhat the pleasant glow of anticipation. Committees of 
one are, no doubt, as Lord PALMERSTON cynically suggested, 
the best of all possible committees. On the other hand, at 
annual meetings of commercial organisations and the like, a 
small attendance is distinctly discouraging, and betokens one 
or the other of two things: either the organisation in question 
has no raison d'étre owing to the prosperity and inherent 
solidarity of the industry, or its existence and its work are not 
sufficiently well known to those concerned. The Electrical 
Industry, notwithstanding its progressive tendencies, perhaps 
because of them, has not been exactly the spoilt child of for- 
tune; and when we remember that it includes telephone and 
telegraph men, as well as electric light and electric traction 
men, its inherent solidarity is not conspicuous. It would 
seem, therefore, as if the comparatively languid support given 
to the Electrical Trade Section, and the comparatively small 
interest taken in its proceedings, in spite of a succession of 
able chairmen and an excellent record of work accomplished, 
must be attributed to the fact that the Section has hitherto 
hidden its light under a bushel. Let us see what this record is. 

From a circular issued by the London Chamber of Com- 
merce in 1890 it will be seen that 14 telegraph companies, 
10 telephone companies, 21 electric supply companies, and 
120 electrical manufacturers and contractors, 22 consulting 
engineers, and 34 other persons connected with the Elec- 
irical Industry were then members of the Chamber, and, 
therefore, interested in the work of the Electrical and 
Allied Trades’ Section. The obvious advantages of such a 
section are there referred to in the following terms :— 
«The special advantages of organising under the auspices 
of the Chamber of Commerce are that the Chamber is 
already in possession of suitable premises and staff, under 
which the necessary work of the Section can be adequately per- 
formed; whilst no financial responsibility is involved beyond 
payment of the entrance fee and subscription to attain mem- 
bership of the Chamber ; nor is it necessary, even, for members, 
in case they are not satisfied with the management of the Com- 
mittee, to continue their membership or subscription, as enrol- 
ment in the Chamber does not involve more than an annual 
subscription, which can always be terminated by a month's 
notice prior to the expiration of the current year. The for- 
mation of the Section in connection with the Chamber is 
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M. C. S. AMMETERS & VOLTMETERS. - 
NALDER BROTHERS rnorison, 


Sole Makers of these Measuring Instruments by arrangement with 


NALDER BROS. & CO., 16, Red Lion Street, E. c. 


Prices of Ammeters from £51 - 1 75 - 6d 
Prices of Voltmeters from £32 = Q - 0 


34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 
Telegrapruc Audr Address : Е F Lox por.“ —————— ác No. 124 Bank. 


“ROBERTSON? "Lu 
LAMPS. 


Every Lamp guaranteed to be made at Brook Green, Hammersmith. 


tt ROBERTSON” Lamps have been proved by independent tests to be better than any other 
Lamp ever placed on the market, and are much cheaper than any other Englis made Lamps. 


200,000 to 250,000 Lamps of all sizes always kept in Stock. 


TELE -——————— Y Y Y Y Y Y 


GENERAL ELECTRIC CO., Ld., 69,71 & 88, Queen Victoria St, LONDON, E.C. 


And at MANCHESTER, GLASGOW, BIRMINGHAM, VV MAN ERU EE, &c., &c. 


—— ———————— ——————————————————————————— ——————M——————————Ó——————— . 


Mavors (oulson -- (oncentric Wiring 


4%, 2 Street, Bridgeton Cross, ES 


a£ Cyclone Electric — X RAY TUBES, | 
MM FLUORESCENT SCREENS. 
INCANDESCENT ELECTRIC LAMPS 


| in Has been proved by the highest authorities to 
| o ү id M ATTH EWS & YATES, È | PRACTICAL MAKER, EXPERIMENTAL & SCIENTIFIC 


нй 


be the Most Efficient in the Market, 
| 67, Farringdon Road, Е.С. GLASS BLOWING, 
n 8 Sa 


F. WIGGINS SZ SONS, >} 10, TOWER R HILL, E., 
Telephone No. 3348 Avenue. 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO НЕК MAJESTY'S GOVERNMENT. 


— — — 


E 
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P ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 
BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
; MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


ANI VARIOUS TYPES aw =>=== KEPT IN STOCK. 


СНЕ РАТЕМТ 


-FÖR UNDERGROUND ELECTRIC MAINS N 
DOULTON & C0., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, S. E. BIRMINGHAM. frc аш St. 
WORKS: ROWLEY REGIS, STAFFS. DEPOTS: LIVERPOOL ....Soho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER. .Deansgatoe. 
ST. HELEN'S, LANCS. GLASGOW ....Bothwell St. 5 
BURSLEM. PAISLEY, N.B. PARIS, PARIS...... Rue de Paradis. 


ф= — “= 


XXYl. THE ELECTRICIAN, FEBRUARY 5, 1897. 


CLASSIFIED TRADES’ INDEX to ADVERTISERS 


in “THE ELECTRICIAN.” 


The following forms a List of the Leading Firms in the Eleotrioal and Engineering Trades, 
from whom all desoriptions of Eleotrioal and — чалы Apparatus, Instru- 


monts, and Aooessories oan be obtained. 


Advertisers are entitled to entries in this List free of charge ко the size of their Advertisement. Additional entries are made at a low charge, 


particulars of which will be forwarded on application to The 


the Publisher. 
AGENTS (Electri PAGE 
Berend (0, )and , Dunedin House Basinghall-avenue, London, E. CO.. — 


Agents for Mosars, Hartmann and Braun, &o., &o. А 
Conse and Simon, 63, Queen Victoria-st., London, F 22 
ents for Constantia“ Incandescent Lamps, &o. 
Dennis (W. Р.) and Oo, 38, Billiter-street, London, TR. G ³ A | 
Agents for Моси Felten & Guilleaume & Antwerp Telepboue Works. 
Drake and Gorham, 66, Victoria-street, Westminster, London, 8.W. ........ — 
Sole Agents Ay, M. Jandus Ато Lamp, 
Rspir, F., 8, India-avenue, London, E. OCdOoo hh — 
"Agent for the Hungarian Incandescent Lamp Com 
International Electric Co y ,65, „ате gd nde Lon 
ents for Mix and est (Limited 
Levi (J.) & Co., 97, Hatton-garden, тути rr Го теала элшз asa 93 
Agents for Jules Richard, Paris. 
Quicke, C. F. 73, Finsb Pavement madre m"——M Of 
Agent for Messrs. Connolly Bro 
Venner and Sillar, 10, Delahay-street, Westminster London, B. W. 3 15 
Chamberlain and Hookham, and for Pritchetis and Gold. 


n, E. C. ос e» оо en e. 77 


easrs 
AOOUMULATORS. (Bee also BATTERIES). 

Chloride Electrical Storage Syndicate, 89, Viotoria-street. London, 8.W..... 12 
р, P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Chariton, Kent.. 5 
Edison and Swan United Electric Light Company, Ediswaa-Bulldinga, 86-37, 

Queen-street, London, E. O., and Branohea ............................... 7,32 
Electrical Power Stor. Co.,4, Great Winchester-st., Lond. „E. C., & Millwall, E. 4⁰ 
Epstein Electric Accumulator Co., Victoria Mansions, 98, Viotoria- street. 


Westminster, London, 8. W. ....................... 

Greenwood & Batley, Armley-rd. rd. Leeds; and 16 Great George-st., Lond., S. W. — 
LE. B. Acoumulator Co t, Westminster, London, 3.W.... 15 
International Rleotrio e 56, ME Londoa, Е.С. ........ — 
ол аршаш Syndicate, Broad-street Avenue, Londoa, E. C.. . 22 

ony (H. M.) &Co., 81, Oharing Oross- rd., London, W. ............ 18 
Siemens & Co., 12, Queen Anne 's-gate, London, 8. W.; & Woolwich, Kent. 6 
Tudor Accumuistors, 5, Crose-street, chester **€0900600600000000202020090000 о 4 

ALTERNATORS. 


Brush ElectricalEugineering Co. ,49, queen Viotoria-st.,London, R. ...... 
Crompton & Co., Mansion House-buildings, London, E.C., and Chelinsford, 24, 29 
Easton, Anderson & Goolden, 8, Whitehall-vl, London, S. W. Works: Erith, Kent 40 

Edtson and Swan United Electric Light Company, Ediswan- balidiags, 36-37 7. 
Queen - street, oe be E. O., and Branches 7,82 

Company; Wolverhampton; and Dashwood House, Oid 
Broad-stseet, London, Е. 2662 „„ „„ 666% „6%6„6„ — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., '"Loadoa, E. C. & Salford 25 
Johnson & Phillips, 14, Onion-ct., Old Broad-st., London ; & Charitun, Kent. 1, 83 
Siemens Bros. & o.,19,Queen Anne’ s-gate,London, 8.W. ; & Woolwich, Kent. 6 

мыт 


нори 7,82 


Broad -street, London, E. 225225222 6 „6 „66 „%„%„%„%„%„%„„%„ „6 06 . ꝙ 0 — 
Elliott Brothers, 101 St. Martin's-lane, London, W.C. о800 60000 оаев о 0000 0оое 9 
Evershed and Vignoles, Woodfleid Works, Harrow-road, London, W. . 21 
General Electric Co., 69, 71 & 83, Queen Victoria - st., London, E. C., & Salford 45 
Johnson & Phillipe, 14, Unton-ct., Old Broad-st., London; & Charlton, Kent. 1, 83 
Muirhead and Co., 64, Old Broad-street, E. C.; aud Elmer s Ead, Kent ...... 90 
Nalder Bros. and Co. „16, Red Lion-street, Clerkenwell London, Е. сз scene 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. q 20 
Pitkin, J., 56, Red on eror Clerkenwell, London, E.C. *99»0906202270620000n90 ow 20 
Richard, Jules, P тобооосовоое евоооооооо во о 2 32 
Balmony (H. M)&0 & Co., 61, Charing Oross-rd., London, W. CC. ..... 18 
Siemens Bros & Co., 18, Queen Anne’s-gate, London, 8.W.;& Woolwioh „Kent 6 


ADDRESSES. 


JULIUS SAX & 00. Ltd., Electrical Engineers and 
ELECTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W. C. 

Established 1855. 


Specialities —Eleotrio Bells, Burglar Alarms, Fire W 
Clocks aes Fire Tadioators combined, „лаа Gauges, Ві аи 
Electric Vanes, Lig Mining peaking Tubes, Gre Lighte 
5 Testing And орна ph Instrumente, Electrical Torpede 


ppara 
Automatic Call Bells for Fire Stations, &o., fixed at all а 
control of the Metropolitan Board of W UON tenes Bue 
Cell Calls for Police Stations, Prisons, &o., as dere ipe and adopted by 

pM. Home Office, Contractors ta Н.М. Post Office and War Oion. 

— o an о, timates on Applicati 
Eight Prize Medals awarded. СЕИР 
Telephone No, 5848, Telegraphic Address: 8де London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors, 
Manufacturers and Suppliers of стеу, Ng for Til or Incan- 
oncon Lighi g os, Lam wi eotroliers, Bracko 
&a. Specialiti den Pema Batteries for Kleotrio Lighting, Venetian 


Shades and Glass, Oarbons, &0. Lighti 
short notice. Hatimates free, Td. ne ae n ing on any scale at 


blisher.^ Bold Type entries or additional matter can be arranged for with 


ANTI-FOULING COMPOSITIONS. paon 
Indestructible Paint Company, 27, Cannon-street, London, E. ............ 85 
Kirkaldy, (J.) and Sons, East zondon Works, Garford-street London, E. 85 

ARO LAMPS. (See Lamps) 


ASBESTOS. 
United Asbestos Company. Dock House, Billiter-street, London, E.C. ...... 15 
Willcox (W. H.) and Co., 84 and 86, Southwark-street, London 
AUCTIONEERS AND VALUERS (Mechanical). | 
Wheatley Kirk, Price,and Goulty, 49 Queen Victoria-street, London, E. C., and 
Manchester. 0000 000000 00 о OOOH оо овоо оосо оо 09,0 0 9 9-0 CD 0.9 € OL 09. 9000 тоооофеооо [EJ 19 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W... 13 
** D. P.“ Battery Co., 66, Viotoria-st. „London, 8. W.; and Old Chariton, Kent . 5 
Edison and Swan United Electric Light Company, Ediswan-buildings, 88- 87, 
Queen-street, London, E. O., and Branchen q ã 7,31 
Electrical Power Stor. Co., 4, Grest Winchester-st., Lond., E. C.; & Millwall, E 40 
E in Electric Accumulator Co,, Victoria Mansions, W, Victoria-street, 
estmiuster, London, S.W. ten 4 
General Eleotrio Co., 69 71, & 88, Queen Victoria-st., London, E.C.; & Salford 25 
* IE. S.“ Accumulator Co., 8, Delaha -street, Westminster, London, 8.W. .. 15 
International Electrio Company, 55 cross-street, Loadon, E.C.. 
Johnson and Phillips.14, Union-ct.. ‘Old Broad-st.. pondo & ‘Chariton, Kent. 1, 81 
Krupka and Jacoby, 61 and 63, Watling-street, London, К „ а кекете. 80 
Salmony (Н. M.) & Co., 61, Charing Cross-rd., London, W.  ............ . 18 
Siemens Bros. & Co. 12 „Queen Anne’s-gate, London, 8. W. „ Woolwich, Kent. 6 
BATTERY JARS. 
Stiff and Sons, London Potteries, Lambeth, London, S. B. — 
BEARINGS. 
Roller Bearings Co., 1, Delahay-street, London, S. W.. 8 
BELTING. 
Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London, 8.2... 
BOILERS. 
Clayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, KE. O. — 
Davey, Paxman & Co., Colchester ; aud 78, neen Victoria-st., Loadon, Е.С. 94 
Easton, Andorson & Goolden, 8, "Whitehall-place, London, S. W. Works: 
Erith, Kent. ооооеоозе 66 %%% % %%% оо %% „% % доо „%% „„ „% „%% 40 
Mather and Platt, Salford Ironworks, Manchester — ia 21 
Weeks (J.) and Oo., Chelsea, London, 8.W.... See see % „„ „ „% % „% %% оо *9090900000020€0€0 11 
CABLE COVERING MACHINERY, 
Johnson & Phillips, 14, Union-ct.. Old Broad-st., London; & Charlton, Kent. 1, 83 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland...,.. РИТЕ" =10 
CABLE COMPANIES. 
African Direct Tel. Co., Winchester House, 50, Old-Broad-st., London, E. 0, 85 
Anglo-American Telegrap h Co., 26, Old Brond-streot, London, K. CO. 
Brasilian Submarine Oo. Winchester House, 80, Old Broad-st., BERDI 
Commercial Oable Oo., 258, Broadway, New York, U.S.A. London Office, 
65 and 56, Bishopsgate-street Within, London, E. 0 FSS 
Direot United States Cable Co. Winchester House, 50, Old Broad-st., London. 
Eastern Telegraph Oo., Winchester Honse, 50, Old Broad-st., London, E. OC. 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad- st., London, E. C. 
Eastern & S. African Tel. Co., Winchester House, 50, Old Broad-st. „London, E. O. 
Indo-European Telegraph Co., 18, Old Broad -street, London, E.C........... S 
WestAfricanTelegraph o., Winchester House, 50, Old Broad- st., London, R. C 
CABLE SUPPLIES. 
Callender’s Oable and Construction Oo., 90, Cannon-street, Gondun, E.C.; 
and Erith Marshes, Kenn eee аана наон 
Connolly Brothers, Blackley, Manchester. London Agent: C. К, Quioke, 
Finsbury-pavement, E.C 
Elliott Brothers, 101, St. Martin's-lane, Charing Cross, London, W.O......... 
Edison and Swan United Electric Light Oompany, Ediswan-bnil dings, 86-57, 
Quoen-stroet, London, E. G., and Branches 7,92 
Felten and Guilleaume—Sole Agents: W. F. Donnis & Co., 23, Billiter-st., E. C. 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
POR 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 

RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage). 


INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly .. . 405 
Published at 137, Canning St., CALCUTTA. 
LONDON OFFIGE: 28, Victoria Street, Westminster, S.W. 


USEFUL HANDBOOKS. 


B У F.. B. BAD т. 
Price 48. 6d. cack, post free. 
INOANDESOENT WIRING HANDBOOK (WITH aA 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
ELEOTRIG TRANSMISSION HANDBOOK, 


“THE ELEOTRICIAN " PRINTING а PUBLISHING O2., Limited 
1, 2 and 3, Salisbury-oourt, Fleet-street London, E.O. 
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VULCANIZE ED 
we AUTOMATIC | | 


STANDARD SCREW | s^. улук! 
СОМРАМҮ ! 
HALIFAX 


It You Want f to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY: 


SEND SIX STAMPS FOR 
PHILLIE’s 


MONTHLY MACHINERY REGISTER, 68.69.70 & 71 | 
Newport, Mons CHISWELL S* LONDON EC] 


THE BEST MEDIUM. 
The Largest Stock of Miscellaneous Machinery in the —— 
Kingdom, Ready for Prompt Delivery. 
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Classified Index to Electrical Trades— continued. 


CABLE SUPPLIES—Continued. Pack | DISINFECTANTS. PAON 
British Insulated Wire Co.. Preston 40 Sanitas Co., Three Colts Lane BethnalGreen, London, . „ 82 
Edison and Swan United Electric Light Com pany, EAtewsn-pulldings, 86-87, DYNAMO BRUSHES. 

Qneen-street, London, E. O., and Branches ............ ,32 Dickson, James, 48B, Gray's Inn-road, London, W. C...... 
Fowler-Waring Cables Co., 82. Victoria-atreet, London,8. W.: XN. Woolwich — Edison and Swan United Electric Light Company, Ediswan- -buildings, 86-87, 
General Electrio Co.,69, 71 & 88, Queen Victoria-st. London, E. C.; & Salford 25 Queen- street, London, E. O., and Branches „1, 
Glover (W, T.) & Co. Salford, Manchester; ; and 89, Viotoria-st., London, S. W. 10 General Electric Co., 69, 71 & enn Victoria-st. „London. E. C.; ; & Salford. 95 
Henley's (W. T.) Tel. Works Oo. „N. Martin's - lane, Lond., E. O.; and N. Woolwion 1| DYNAMO MANUFACTURE 
Johnson and Phillips, 14, Union-ct.,Old Broad-st., London; & Chariton, Kentl, а Allen (W. Н.), Son and Oo., Вето and 19, Great George-st. оңбо 8.W. — 
London Electric Wire Co. , Playhouse- rd, Golden-lane „London, E. G.. Brush lectrical 0 oa ‚49, Queen Victoria-street, London ЁС... 83 
Salmony (Н. М.) and Со., 61, Charing 088-road, London, W.C. ws 18 Clarke, Chapman an ring Со. 4 ead-on-Tyne; and 50, Fenchurch- st., London 10 
Siemens Bros, and Co., 13, Queen Anno’ 1 Gate, London; and Woolwich,Keni 6 Clayton Foundry Co., Clayton, Manchester 
Société 5 des Cables Electriques, Cortaillod, Switzerland ...... 14 Crompton & Co. , Mansion House-buildings, London, E. G.: and Chelmsford и! 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen Crypto Works Co., 29, Clerkenwell-road, London, K.C....................... 

Victoria-street London, E. C. and Liverpool] .....ccccccccccccsccscccccecee 1 Davy Electrical Construction Co. 15, Victoria-st Westminster, S. W. * 

CARBONS. Easton, Andersoné Goolden, 3, Whitohall-pl., London, B. W. Works: Erith, Kent 40 
Brush ElectricalEngineering Co, 49 N London, E. 0. 88 Edison and Swan United Electric Light Company, Ediswa n- buildings, 86-97, 
Carbon Syndicate, 89, Victoria-street, Westminster, 8. WWW 83 Queen-street, London, E.C., and Branches ...... „„ РИК А 
Edison and Swan United Electric Light Company, Ediswan-builáings, 86-87, Electric Construction Co., Wolverhampton; aud Dashwood House, Old 

Queen-street, London, E. O., and Branchen 152 Broad-st, London, Е.С. .................... C 
General Electric Co., 69, 71 & ӨЗ, Queen Vietoria-at. „London. E. C.; & Salford Fowler (J.) and A EIU and 6, . Lombard-street, London, E.O. G — 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1, 3 General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E.C. ; & Salford 25 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W. Oo . 18 Holmes (J. H апд Go., Nowoastle-on-Tyne а and . London, W. 
Scholzig (Oscar), Dashwood House, London. E. C. Jackson (P. R. e Co., Salford Ro ster ......... 

Siemens Bros. and Co.,19, Queen Anne's-gate, London; and Woolwich, Kent E Johnsonand P ps,14, Union-ct., Old Mills, Ma когу ; & Chariton, Kent 1,53 

CASINGS Laurence, Scott 20 A So., Gothic 0 Works, Norwich’ —— ——— ———— жө 
Edison and Swan United Electric Light Company, канап ЫШ, 86-87, Mather and Platt, Salford кошок. Manchester 21 

Queen-street, London, E. C., and Branches e 1,08 Newton Electrical Works, Taunton, England ............... —— аы 
General Electric Co., 69, 71 & 88, Queen Victoria-st. London, Е. C; & Saliord 75 Opperman, C., 2. vn tt-street, Clerkenwell, London. E. G. .... — 
Harris (J. F. and О. 5, 86-60, Wilson- street „Finsbury, London, E. C. 0 Siemens Bros. & Co., 1 9 Anne's-gate, London,8 W.; & Woolwich, Kent 6 
MoGaw and Co. ,York-road, Lambeth, London 8. MW — | EBONITE AND VULOANIT 

CHEMICALS. Harburg India Rubber C.Co., . Winter, 188, London Wall, Wood-st., London 82 
Boor (G.) and Ca., 1 and 2, Artillery-lane Bishopsgate-strest Without, E. O. 11 Moseley (D.) and Sons, Chapel Field Works, Ardwiok, Manchester 1 

CONDENSING PLANT, ELECTRIO BELLS. 

Allen (W. Y^ е5 Со., “Bedford; and 19, Great George-street, London, 8.W. — Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37 
Belliss (G. E.) & , Ledsam-street Works, Birmingham; and 9, Victoria- Queen- London, E.C..and Branches ............ —— кже 7,82 

street, London, NC Wl. uu gu Te E EM е — General с Co. ,69, 71488, Queen Victoria-st. London,E. C. s Salford 25 
Easton,Anderson & Goolden, E ‘Whitehall-pl. »London, S.W.Works: Erith, Kent 40 Telegra Manufacturing » Helsby, near Warrington ; 11, Queen 
Muirhead & Co., 54, Old Broad-street, E.C.; and Elmers End, Kent ...... 20 Vi street, London.. EO. and Liv II000õĩ72?79ꝗꝗga 141 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. W. DE Western Electric Co., 79 79, Ġoleman-streot, ndon I. CO.. 14 

CONDUITS. ELECTRIC GAS LIGHTERS. 

Orompton & Co. ,Mansion House-buildings,London ,E.C. ; and Chelmsford 24, 29 Edison and Swan United E iotrio Light Company, Ediswan-buildings, 86-87, 
Doulton and Co., Lambeth, London, S. Egge. 2⁵ Queen - street, London, E. O., and Branches oon «247,02 
Fowler-Waring Cables Co. ‚89, Victoria-st., “London, 8 W. ; and N. Woolwich.. — General Electric Oo., 69 & 71, Queen Victoria-st London, B. O; & Salford... a - 2 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; &Salford 25 коо LIGHT CONTRACTORS, 

Johnson and Philli pel 14, Union-ct., Old Broad-st. ,London 34 Chariton, Kent 1, 88 elliss (G. E.) & Co., Ledsam-street Works, Birmingham; ane 9 actor 
Laurence, Scott an Co., Gothic Works, Norwich 77 8 ee London „8. W. J — 8 n 
Stiff (J.) and Sons, The London Potteries, Lambeth, London, IS. .. Brush Electrical Eng. Co., 42. Queen Victoria-street, London, N. C 38 

ORUCIBLES, PLUMBAQO. Crompton & Co., Mansion House-buildings, London Е.С. and Che! ond Chelmeford 94,39 
Carbon Syndicate, 89, Victoria-street, Westminster, 3,97. ........—....... 82 Da lectrical Construction Co., 15, Victoria-streel, W estminster, S. W. 84 
Doulton and Co., Lambeth Pottery, London, В.Б. uem (1 Drabe and Gorham, 66, Victoria-street, London B — 

CUT-OUTS. Easton, Anderson and Goolden, 8, Whitehall- liga London, 8. ........ 40 
Berend (O.) and Oo. Dunedin House, Basin VE 2 — Electric Construction Oo., Wolverhampton; and Dash Dashwood House, Old 
Darman and Smith. Manchester; and 94, 5 27 Broad - at., London, E. C0... 4 „ ~ 
Edison and Swan United Electric Light Company, Dalsvan- buildings, 58.87 Elec. Power E ORUM Co. : А Winchester-st London, ЕС. FA Millwall, B. 40 

Queen-street, London, E.C., and Branches .......... eese ness 1,88 Henley Lombard: London, Е.С. .......... — 

General Electric Co., 69, 71 & 88, доо Works, Normi Victoria-st., London, E.O. ; & Salford 95 eee c derte Woolwich 1 
TI Sedat oe ca жы 1. 2 зуп ü e e тою КО, ; & Bourton, Dorset 
Ter on, оос co FIIITITIIT 8 Rolling =o овоо 00 mo о о mo з 

— (i. М M.) and Co., 01, p Kingsland, Га Oross-road, London, W. O. 18 Here Е-) and Co, Salford Old Broad-st.,Lond., I d. Charlton, Tent 1,98 
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Classified Index to Electrical Trades—— Continued. 


ELECTRIC LIGHT CONTRACTORS—Continued. 
Laing, Wharton and Down, 82a, New Bond-street, London, W. goer scc oo vocc 


Laurence, Scott and Co., Gothic Works. Norwich ......... E. 
Mather and Platt, Salford Ironworks, Manchester cene e 94 
Sax (Julius) and Co., Ri ount- street, Store- street, London, W.C........... 26 


Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent 6 
ELECTRIC MINE EXPLODERS. 

Siemens Bros. & Co., 13. Queen Anua'a-gate London, S. W.; & Woolwich,Kent 6 
ELECTRIC MINING MACHINERY. 

Easton, Anderson & Goolden,8, Whitehall-ol.,London.8.W. Works:Rrith.Kent 40 

Edison & Swan United Electric Light Company, Ediswav-buildings, 36-87, 

Quee~-atreet, London, E. C., and Branches 7,32 

General Electric Co.. 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 25 

Jackson (P, R.) and Co., Salford Rolling Mills, Manchester — 
ELECTRIC TRAMWAY SUPPLIES, 

Anderson, A. and J. M., 85, Victoria-street, Westminster, London. S. W. .. 14 
ENGINEERS and CONTRACTORS | 

Зона, (G. B. & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 

ndon, 8. | 

British Thomson-Houston Co., 83, Cannon-street, London, E. C.“ 

Brush Hlectrioal Engineering Co., 49, Queen Victoria-street, London, Е.С. .. 

Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 15 

Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W.. 12 

Clarke, Chapman & Co., Newcastle-on-Tyne, & 60, Fenchurch-st., London, E. C. 10 

Clayton Foundry Co., Olayton, Manchester o 11 

Connolly Brothers, Blackley, Manchester. Agent: C. F. Quicke, 72, Finsbury- 

pavement, London, K. Ce. 24 
Crompton & Co., Mansion House- buildings, London, E. C., and Chelmsford. 24, 29 


Davy Electrical Construction Company, 15, Victoria-st., W ,8,W.. 32 
Denke and Gorbam, 66, Victoria-etrast London, S.W, .................... e» ~ 
E Erich. „ and Goolden, 8, W hitehall-place, London,S.W. Works: P 
en "906(09*092790*9290929*5*220200*909 оррововороовооооооо оо @eeeeeeoeonee э соооооо оо 
Electrical Power Stor. Co.,4, Gt. Winchester-st.,:London,E.C. ; & Millwall, Е. 40 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, Е.С. ............ — 
Henley's( W.T)Tel, WorksCo.,27,Martin's-Ine,Cannon-st,London,&N.Woolwich 1 
Hindley E. 8.,11, Queen Victoria-st. , London, E.C.; and Bourton, Dorset. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ........ өөө Pas — 
Johnson & Phillips, 14, Union-ct, Old Broad-st, London, E. C; & Charlton, Kent.1, 33 
Laing, Wharton and Down, 82a New Bond-street, London, W.............. X6 
Laurence, Scott and Co., Gothic Works, Norwich ........... S . 2 
Mather and Platt, Salford Ironworks, Manchester eee 24 
Mavor and Coulson, 47, King - street, Bridgeton Cross, Glasgow ............... 25 
Nalder Bros. and Co., 16, Red Lion- street, Clerkenwell, London, E.C....... 18 
Rigg, J. H., 48, Skin uer-lano, L oed CCC 10 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. W... 2 
Sax (Julius) and Co. ,Ridgmount-street, Store-street, Londen, W.O........... 26 
Siemens Bros. & Co., 13, Quean Aune's-gate London g. W.; & Woolwich, Kant 6 


Westinghouse Electric Co., 82, Victoria-street, Westminster, London, S. W.., 
ENGINE PACKING. 
Willcox (W. H.) and Oo., 84-86, Southwark-street, London, 8... — 
DIN! Asbestos Company, Dock House, Billiter-street, London, R. O. 15 
Allen (W. Н. Son, and Oo., Bedford; & 19, Gt. George-street, London,S.W.. — 
Bellies (G. E.) & Co., Ledsam-st. Works, Birmingham & 9, Victoris-st 
on on, L] „ % „„ „„ „„ „„ „ „% „% 6% „„ „ „66 6 „%%% 66 6 666 66% „% %%% „%%% 666 „666% „„ ое „%% „ „„ „% 6% „6% 66 6 „%% „ %%% % % „% == 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.О... 83 
Clarke, Ohapman & Oo. Gateshead-on-Tyne ; & 50, Fenchuroh-st., London 10 
Clayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, Е.С. — 
Crossley Bros., Openshaw, Manchester; and 10, St. Bride-st, London, .O. 81 
Davey, Paxman Co. Colchester ;and 78, Queen Viotoria-st., London, Е.С. 24 
Easton, Anderson and Goolden, 8, Whitehall-place; London, 8.W. Works: 
Erith, Kent о0о ооов о оорзор оороо ооороооооооооьавоотоооонаоеоео ео оооооооо GM зооооо оо 40 
Fowler (J.) and Co., Leeds; and 6, Lombard-street, London, E.O.......... — 
Greenwood & Batley, Armley- rd., Leeds; & 16, 8t. George’s-st., London, S. W 10 
Hindley, E. 8., 11. Queen Victoria-at. London, E.C.; and Bourton, Dorset — 
Mather and Platt, Salford Ironworks, Manchester iene adu su pa aa mI 
Ransomes, Sims, & Jefferies, Ipswich ; and 9, Gracechurch-st., London, E. O. 8 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st.,E.C. .... 4 
Willens and Robinson. Thames Ditton, Surrey ...........................„ = 
ENGRAVERS AND DIVIDERS, 


» iE Asbestos Company, Dook House, Billiter-street.London, B.O ......' 15 
Dein ware Hard Fibre Company, 15. Long-lane, London, E. C00... — 
Moseley (D,) and Sons, Ohapel Field Works, Ardwick, Man asas osese 18 
Моквея and Mitohell.68-71 Chiswoll-street London, E. C. 27 

FITTINGS FOR ELECTRIC LIGHT. 
Benham and Froud, 40-42, Chandos-street, Strand, London, W.C............ — 
Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford 24, 29 
Lorman and Smith, Salford; Manchester; and London and Glasgow........ %7 
Edison and Swan United Ejectric Light Company, Ediswan Buildings, 86-87, 

Queen-street, London, E.C., and Branches.............. . 


ee @®esece А 7 32 
K vered and Co., 97-85, Drury-lane, London, W. C.; and Birmingham 8 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 25 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1 83 
n and Down, 82a, N ew Bond-st., London W. SEES MEER REF RES E . 96 
Lundberg, A. P., Bradbury-street, land, London, М... abso sone tss es 3. 
Macfarlane and Co., СОЇавдоў.............................................. 83 
peony uu eee 1 б bann Г снна, London, W.C............ . 18 
egrap anufac g Co., Helsby, near Warrington; and 11, Queen 
Victoria-st., London, E.C., and Liverpool............ insite ix ds Ci ve 
Western Electric Co., 89. Coleman- street London, E. 6 6% %%% %% ee „„ 8088 „%% „„ оо 14 
FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin Ho ise, Basinghall-avenue, London. E. CC. 
Bonnella (H. D.) & Son, 58 Мос. ier-3treey, Loudun, W. .............. cues 11 
Соввог, 07, Farringdon-road, Loudun, E. Cee... 9 28 
Hicks, J. J., 8, 9 und 10, Hatton-garden, London, Е.О 00 ТОТА — 
FUSES. i : 
Ed:son & Swan United E'ectric Light Company, Ediswan-buildings, 36-87, 
Queen-strcet, London, k. C., and Branobes .............................. 7,82 


ea >o» е = Ы oe ee en n 9 
General Electric Co., 69, 71 & 88, Quoen Victoria-st., London, E.C.,& Salford 
GAB LIGHTERS (ELEOTRIO + S в, London, E. C., & Salford 25 
General Electric Co. usenvViotoria- st., London, E. O.; & Salford 25 
GENERATORS. 2 : | , E. O.; or 
British Thomson-Houston Co., 83, Cannon- street, London, Е.С. ............ 2 
GLOBES AND SHADES. · : z М 


Kdison and Swan United Electric Light Com wan-buildings, 
36-37, Queen. street, London, E. C.; and pany, Edis dings, 


Sohusonand Palllips,l4,Unlon-oe Old вооа аі, овдо. В.С, Б ВаНога 95 
рер. 9 & 10, Hatton-garden, London, E. O. e ae — 
W KubberC. Co.,F Winter 188 London wilt Waco por _ 82 

, Moseley (D.) and Sons,Chapel Field Works, Ardwiek, Manchasor — . 15 


PAGE | INSTRUMENTS. 


an 


: LAM PHOLDERS. 


MANUFACTURING ELECTRICIANS. 
Drake and Gorham, 66, Victoria-street, London, 3.W...... à 


PAGE 


Berend (O.) and Co., Dunedin House, Basingball-avenue,London,E.C, .... — 
Cambridge Scientific Instrument Co., Cambridge 127 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 15 
Crompton and Co., Mansion House-buildings, London, E. C. & Chelmsford 24, 23 
Edison and Swen United Electric Light Company, Ediswan-buildings, 88-87, 
Qaeen-stroet, London, E. C., and Branches 7,82 
mee рош, Du inch ag Tonnon, ee no: ida sudes А : 
vered an Co., ы , Drury- e. on on, . .; an 2 6 0 % „ „ 0 
Evershed & Vignoles, Woodfield Works. Harrow-rd., London, wY. 33 
General Electric Co., 69. 71 & 88, Queen Viotoria-st., London, E. C.; & Salford 25 
Hicks, James J., 8, 9 & 10, Hatton- garden, London БС T—— e — 
Johnson & Phillips. 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1,83 
Muirhead and Co, 54, Old Broad -street, E. C.; and E'mer’s End Kent 
Nalder Brothers and Co., 16, Red Lion- street, Clerkenwell, London, H. 0. 
Nalder Brothers and Thompson, 84, Queen-st, Cheapside, London, E.C. .... 
Paul, R. W., 44, Hatton-garien, and Gt. Saffron Hill, London, E.G. ........ 
tkin, J., 56, Red Lion-street, Clerkenwell, London, Е.О ...............-—- 
Richard, ules, Paris 62 6 %%% %%% %%% %%% „ о о %% % %% „%%% %%% % „6 „6 о e 6 %% %% % „% „ „„ „%% „„6„% зоооое 
Вах (Julius) and v eger jy Spa het Store-street, London, W.C........... 
iemens Bros. and Co.,12, Queen Anne/s-gate, London; and Woolwich, Kent 
Stanley, W. F., Great Turnstile, Holborn, London, Е.С. .................... 
Telegraph Manufacturing Co., Hes near Warrington; and 11, Queen 
Victoria-street, London, E.C.; and ооооооооорвооосоооооовсоооооеое 
White. James, 16-20.Cambridge-street, Glasgow @2e22028008 0000080808066 806 оо оз 9-0 оо 


Birmingham...... *-090900€000090*09€9 "95000909 we eeee 

ware Hard Fibre Co., 15, -lane, London, E. 0. 
Moseley (D.) and Sons, Chapel d Works, Ard wick, Manchester 
Manas anda Mitahall. 71. Chiawell-streat, London, Е.С ею =s as as as UD an «s шз 
Scholzig (Oscar), Dashwood House, London, E. C0... 


1. SSN BENE 


INSULATING MATERIAL. 


Bayley & Co., Stanhope-stree 
De 


1881 


INSULATORS. 


Bullers, Limited, 82 & 33, Queen-st., London, E.C.; and Hanley and Tipton. — 
Doulton And Co.. Lambeth Pottery, London, S. EZ . „64,5 
Edison and Swan, United Electric Light Company, Ediswan-buildinz «, 80-37, 
Quoen-st, E.C., and Branches... оооооео е оооовоеоо оо во 66 „ е ооозоосоооооьоо аа оо 1,93 
Evered and Oo., 47-56, D -lane, London, W.C.; and Birmingham.. ..... 8 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 25 
Henley's (W. T.) Tel. Works Co., 47, Martin’s-In, Cannon-st., Lon. &N.Wovlwich 1 
Johnson & P ps, 14, Union-ct., Old Broad-st., London; & Ghariton. Kent 1,31 
Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwich, Kent. d 
r prier соога теш beth, W 5 — 
elegrap anufact 4, He „ near n; and 11, Queen 
Victoria-street, London, E.C. And Efriegool...- FFP 


pė 


LAMPS. 


Berend (O.) and Co., Dunedin House, l-avenue, London, Е.С. .... — 
British Thomson-Houstoa Co., 88, Cannon-street, Lon ion, E.C............. 22 
Brush Electrical Engineering Co.. 49, Queen Viotoria-street, London, B. O. 83 
Conse and Simon, 52, Queen Victoria-street, London, E. Ce. . q 3 
Cossor, 67, Farringdon-road, London, E.C. COCC CE CEM Oe ооо оо ооб есе оо осоо зе 23 
Crompton and Co., Mansion House-baildings, London, E. C.; & Chelmsford 94, 29 
Davy Electrical Construction Co., 15, Viotoriu-street, Westminster, S.W, .. 32 
Dorman and Smith, Manchester; and London and G. 27 
осе aod солаш, . int oe cr ETE РОГ РОККИ 
on an wan ectric ht Co., Ediswan-buildings, 86-87. 
Queen-street, Е.С. ; J) PPT , 8: 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. ° ео *9*0906060600004090020006006049209000 WENA 
Electrical Company, 122 and 144, Charing Cross-road, London, W.C......... 1 
Gabriel and Angenault, 34, Victoria-street, London, 8. Wł᷑ùuWñrĩF . — 
General Electric Co., 69, 71483, Queen Victoria-st., London,E.C:; & Salford 25 
Goossen’s (E.), Pope and Co., 36, Pall Mall, Liverpool — 
% Hard” Incandescence Lamp Co.—Sole Agents, Wilhelm and Co., Wool 


ow (E „eee „0 


Ex e, London, E.C. ........... CCC TED ri 
Holmes (J. H.) and Co., Newoastie-on-Tyne; & 17, Soho-sq, London, W. 4 
Anternational Electric do., ; - t, London, К.С. ..... . — 


E Improved Electric Glow Lamp Co., 108, Queen Victoria-street, B.C. ........ 11 
` donnson & Philltpe( Arc), 14, Union-ot, Vid Broad-st, London: a Charlton, Kent 1, 33 


Siemens Bros. and Co., 12, Queen Anne's-gate, London, S. W.; and Woolwich e 
Still (W. M.) & Co.. 94, Charies-stroet, Batton-garden, Loudinn . 11 
sunbeam Lamp Co., Gateshead-on-Tyne; and 50, Fenchurch st., London. E. C. 3 
Weinert, K., Admiralstrasse 18d, Berlin.—Sole Agents, Wilhelm and Co., 

182, Wool Exchange, Coleman. street, London, E. Cee 17 
Western Electric Co. (Aro), 79, Coleman - street, London, Е,0................ 14 
Zurich Incandescent Lamp Co., 47, Victoria-street, London, 8. W. ооовоове ое — 


Electrical Company, 122 and 131, Charing Cross-road, London, W. C. „ 


General Electric Co., 69, 71 & 85, Queen Victoria-str Lond T 
LAMP PILLARS eet, London; & Salford 25 
Edison & owen United Electric Light Company, Edi wan- 0141098, 86-37, 


Queen-street, Loudon, E. C., and Branchen 7, 
Geueral Electric Co., by, 71 & 55, Queen Victoria-st., London, u. O.; & Salfor 1 
Macfarlane aud Co., Glasgow .... s 


LEAD MACHINERY. 


Wilson (J.) and Son, Vuloan Works, Johnstone, Scotland Sui 04s casu ce | 


‘LIGHTNING CONDUCTORS. 


3 
General Electric Co., 60, 71 & &, Queen Victoria-st., London, Е.С. ; €& Salford 25 
Johnson & Tmihps, 14, Ünion-ot.. Vid Broad ;- at., London ; & Unaritcn, Kent. 1, 83 
Muirhead and Oo., 54, Old Bros d street, k. O.; and Elmer's End, Koat .... 
Bax (Julius)and Co.. #idgmount-street, Store-street, London, W. CO... .s 


Dorman and Smith, Bal ford, Manchester; and London and Glasgow........ 
Easton, Anderson & Goolden,3, Whitehall-pl., London, S. W. Works: Erith, Kent 
Edison and Swan, United Electric Light Company, Edis -buil 
-Queen-street, London, E.C., and podere ig sd ORIS Ы н 5 1 
Elliott Brothers, 101, St. Martin’s-lane, Cuaring Cross, London, W. C... . 
General Electric Co,, 69, 71 & 88, Queen Victoria-st., London, E. C., & Salf 26 
Henley's(W. T.) Tel. Works Co., 27, Martin’s-lane, London,and N. Woolwich. 1 
засаа . тоа но Mills, Manchester — 
ohnson ps On-c road-st., London ; & Char 
Laurence, Scott and Co., Gothic Works, Norwich. i POTES ue oe 2 
Lundberg, A. Fo Bradbary street, Kingsland, London, N. —— —— D 
Muirhead and (o., 54, Oid Broad-street, E. C.; aud E\mer’s End, Kent...... 90 
Naider Brothers and Co., 16, Hed Lion-street, Clerkenwell, London, E.C.... 18 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W.C........... 99 
ешеш un Ma 2. Оо. 13, 28 pane Reinke London, $. ; & Woolwich, Kent 6 
egraph Manufacturing pany, Helsby, near Warrington Queen 
Victoria-street, London, K.C.; and Liverpool VVV 1 


METERS (Electricity). 


Chamberlain and Hookham, New Bartholomew-street, Birmingham ...... 5 
Edison and Swan United Eleotr-o Light Company, Ediswan-buildings, 86-97 ii 
Queen-street, London, E.C., and Branches......... — EM 7.82 
General Electric Co., us 8g, Queen Victorias London, E. C.; & Salford ` 
ohnson and Phillips, nion- or. ad - gt. ndon; & Chariton, Ken 
Laurence, Soott and Oo., Gothic Works, . шее EET 
Westinghouse Electric Co., 82, Victoria-streot, Westminster, London, 8.W... — 
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CROMPTON ARC LAMPS 
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MADE AT CHELMSFORD, ENGLAND, UNDER CROMPTON-POCHIN PATENTS. 


CROMPTON & CO., Ltd., 
Liberal Discounts to the Trade. | ARC WORKS, CHELMSFORD 
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Classified Index to Eleotrloal Trades.— Continued. 


MICA, PAGE 
Sanders, Wake & Co., 28, Great St. Helen“s, London, Е.С. ................ 2 
Wiggina( F.) & Sons, 10, Tower - hill, and 103 and 103, Minories, London, E. O. 25 

MICROPHONES. 

Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, Londan, W. C.; and Coventry, England.............. 16 

General Electric Co.,69,71 & 88,Queen Victoria-street,London,E.C.; & Salford 95 

InternationalElectric Company, 65, Red Cross-street, London, E.G awe s 


British Thomson-Houston Co., 88, Cannon-street, London, Е.С ............ 23 
Brush Electrical Engineering Co, 49, Queen Victoria-street London E. G 83 
Clayton Foundry Company, Clayton. Manchester : ae? AL 
Crompton & Co., Mansion House-buildings, London, E.C. ; & Chelmsford. 54,29 
Crypto Works Co., 29, Clerkenwell- road, London, Е.С. ............ ....... 17 
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Jackson (Р. R) and Co., Salford Rolling Mills, Manchester MTS — 
Johnson & Phillips, 14, Union. ct., Old Broad-st., London; & Charlton, Kent 1,33 
Laurenoe, Scott and Co., Gothic Works, Norwich ........................ 2 
Mather and Piatt. Salford Ironworks, Manchester ..... FF 2⁴ 
New Becston Cycle Co., Coven e di a ama — Ke —— Ий ө ж-Ә d dd nn UE 14 
Newton Electrical Works, Taunton. Kngland ....... URS: 3 . = 
Siemens Bros. & Co., 12. Queen Anne’s-gate, London, S. W. and Woolwich 6 
NON-CONOUCTING COMPOSITION. 
' United Asbestos Co., Dock Hoase, Billiter-street London, E.C. .......... 15 
NON-MAGNETISABLE WATCHES. 
Smith (S.) and Son, 9, Strand, London, W. oo... 
OIL FILTERS. 
General Electric Co., 69, 71 & 83, Qaeen Victoria-st, London, E.C.; & Salford 95 
Wells (A. C.) & Co., 99, Midland - rund, ot. Pancras, London; and Manchester 13 
PAINTS, &c. 
: Indestructible Paint Co., 27, Cannon-street, London, Е.С. по mo eo mÓ ap as m) Ow 85 
PATENT AGENTS. 
Chapman (J. C.), 70, Chancery-lane, London, W. oo. 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W.C. ............ 27 
PORCELAIN. 
Ballers Limited, 82 & 33, Queen-3t., London, E. C.; and Hanley and Tipton — 
POROUS CELLS. 
Epstein Eleo. Accumulator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, 8. WWW.u.uu t 2 
' Btiff (J.) and Sens, London Pottories, Lambeth, London, 8. WMW... — 
PUMPS. 


Easton. Anderson & Geigen 8, Whitehall pi London W. Works: Frith. Kent 40 
il 0 no ester еоооооооовооооов 7T 


Edison and swan United Electric Light Company, Ediswan-buildings, 86-87, 


+0000 0 H 2 


эезэо% ers ee est „„ „66 „6 „„ „6 во 


| Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... 9 
SHUNT-BOXES. 


8 W., 44, Hatton-garden, and Great Saffron-hill, London, E.C.... 20 


' — Queen-street, London, E. C., and Branches 


Jackson (P. R.) and Co., Salford Rolling Mills, Manchester — 
STEEL. AND IRON FOUNDERS. 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester ................ — 
STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, S. Z. 
Stiff (J.) and Sona, London Pottery, Lambeth, 


озове REELE” HEEE EE] 25 


London, B.E. es 990225990209 5 


STORAGE BATTERIES. (See ACOUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 
. Duncan, Wallet and Co., 114, Fenochurch.streot, London, E. OO. . 85 
Indestructible Paint Co., 27, Cannon-street, London, Е.О, ................ 85 


Johnson & Phillips, 14. Union-ct., Old Broad-at., London: & Uharlton, Kentl,83 

Muirhead & Co., 54, Old Broad-street, Е.О. ; and Elmer's End, Kent.. 20 
SURFACE CONDENSERS. 

БОШ 49: "a Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 

on n, . ото - сооосеопеооооооовоооеов е noove nvon ope‘ ооо ооо оов fee о č "ER 

Easton, Anderson&Goolden,8, Whiteball-pl., London, S. W. Works: Erith, Kont 40 
SWITCHES AND SWITCHBOARDS. 

Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, E.C... — 

Crompton and Co., Mansion House-buildings, E.C.; and Chelmsford .. 94,90 
ndon and Glasgow...... 37 
Victoria-street, London, S. W. ЕРОТ — 


Queen-street, London, E. C., and Branchen 82 
Electrig Construction Co., Wolverhampton; and Dashwood House, Old 

Broad - st. London. E. C. F . ere . „ — 
Evered and Co., 27-35. Drury-lane. London. W. C.; and Birmingham...... 


Holmes (J. H.) & Co., Newcastle-upon-Tyne ; & 17, Soho-square, London, W. 4 
Jackson (P. R.) and Co., Salford Rolling Milla, Manchester — 


Lundberg, A. P. FC 
Nalder Bros. and Co., 16, Red Lion- street, Clerkenwell, London, Е.С. .... 18 


racemes Bros. & Co., 12, Queen Anne’s-gate, London, B. W.; & Woolwich. .6 
Connolly Bros. Blackley Manchester, London Agent: C. F, Quicke, 72 
Finsbury-pavement, E.C. s ; 24 


Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 


C. T. C. and Manufacturing Co., 186-155, Shaftesbury-avenue, London, W. C.; 
and Coventry, England, ....... —— ТАР C 16 


TELEPHONES. Pach 
3 


C.T.C. and Manufacturing Co., 186-188, S haftesbury-avenue, London, W. C. 
and Coventry, Eugland............. 3 -—— 
Edison & Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E.C., and Branches....... 8 F -T 
General Electric Co., 69,71 & 88,Queen Victoria-st., London, E.C.; & Salford 
Telegraph Manufacturing Co., ate f near Warrington, and 11, Queen , 
Victoria-street, London E.C. ; and liverpool 6 6 „„ „% „.““ „ в *906€90494.200600000900990 1 
Western Electric Co.. 79, Coleman-atreet London, Е.С. .................. М 
TELEGRAPH ENGINEERS. 
lliott Brothers, 101, 8t. Martin’s-lane, Charing Cross, London, W.C..... 9 
Henley's (W.T.)Teleg. WorksCo.,27, Martin's-lane, London, & N.Woolwich 1 
Johnson & Phillipe, 14, Union-ct., Old Broad-st., London: & Charlton, Kent 1,88 
Muirhead & Co., 54, Old Broad-street, B.C.: aud Elmer's End, Kent 
Bax (Julius) &nd Co., Ridgmount-street, Store-steet, London, W.C. 
даи кш & Со 12, Овоза annes Gate, о мош, S.W.; Mt Queer 6 
elegrap anufacturing Co., He near Warrington, an Queen | 
Victoria-street London, E.C. ; and Liverpool ОВОР ЕСУ Р, | 
THERMOMETERS. 
Hicks, James J.. 8. 9 & 10, Hatton - garden, London, E. C. 62 6 „ „„%%%%%%ͤ%%4“ E 
TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-street, London, E. C. 83 
C. T. C. and Manufacturing Co., 186-188, Shaftesbury - avenue. London, W-C.; - 
and Coventry, England ........ m’ . ic%½ÿ 6 
Crompton & Co., Mansion Коцыр es Ur London, E. C.; & Cheimsford. 24,4. 
Easton, Anderson & Goolden, 3, Whitehall-pl., London. N. W. Works: &rith. Rent 40 
Edison & Swan United Electric Light Company, Ediswan-buildiogs, 86-87 
Queen-street, London, E. C., and Branches 7. 
Electric Construction Co., Wolverhampton, and Dashwood House, Vid 
Broad-st., London, E.C —————— S — 
General Electric Co., 69, 71, & 88. Queen Victorla- st., London, E. C; & Salford 2 


2 „„ „% „%%% 6666666 оо -— 


x 
Siemens Bros & Co., 12, Queen's Anne's-gate, London, 8. W.; & Woolwich 6 
Westinghouse Electric Co., 82, Victoria-street, Westmiuster, London, S. W... — 


8. 
C. T. C. and Manufacturing Co., 186-188, Shaftesbury-avenue, London, W. C.; 
and Coventry, England................ / cO Та bM A RR as 
Edison & Swan United Electric Light Company, Ediswan-baildlags, 88-87 
Queen-street, London, K. C., and Braoches 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st , London, E.C................... o e РРЛ 
General Electric Co., 69-71, Queen Victoria-st., London E. O.; and Salford 9% 
TRAVELLING CRANES. 
Easton, Anderson & Goolden,8, Whitehall-pl., London, S. W. Works: Erith,Kent 40 
Electric Construction Uo., Wolverhampton; and Dashwood House, Old 
Broad-st., London, R.O...................-. e 8 e — 
Genoral Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; & Salford 25 
TURBINE MAKERS. 
Eaton. Anderson& Goolden, 3. Whitehall - pl., London, S. W. Works: Erith, Kent 40 
Gilbert Gilkes and Co., Kenda 2969692966599 ьо -99990900090900»06009*0909090902050 12 
Günther (W.) & Sous. Central Works, Oldham .............. «ecco soo LI 
Howes. S.. 84. Mark-lane. London, E.C. S28 eG 82H 0H 0H 0H 0H OR C000 0860808884888 *.8 f 
TURNERS (Ivory and Hard Wood) 
Bonnella and Son, 58, Mortimer-st., W.; and 42-43, Kirby-st., London, E.C. 11 
UNDERGROUND MAINS. 
Callender’s Oable aad Constraction Co., 90, Cannon-street, London; Erith 
Marshes, Kent ............ ооо оа t оаа ева аа пеене еа 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent1,38 
VACUUM TUBES. 
Bonnella (Н. D.) and Зор, 58, Mortimer-street, London, GHW... . 
Edison & Swan United Electric Light Company, Ediswan Baildiags, $3 & 
87, Queea-street, London. E.C., aud Branches ... 
Wilhelm & Oo., 182, Wool Exchange, Coleman-street, London, Е.С. ........ 17 
VENTILATING. 
Belliss (G. E.) & Co., Ledsam-stceet Works, Birmingham; and 9, Victoria- 
street, London, 8. W ua d e ERE d — 
Blackman Ventilating Company, 68, Fore-street, London, 1$.C.............. 20 
Matthows & Yates, Swinton, Manchester 
VOLTMETERS. 
Crompton & Co., Mansion House-buildings, London, E.C.; & Chelmsford. 21,°9 
Drake and Gorham, 66, Victoria-street, don, 8.W. 
E!ison & Swan United Electric Light Company, Ediswan Bulidings, 85 & 
87, Queen-strcet, London, E. C., and Branches .......................... 7,38 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E. Gc(j .. Dr seostes = 
Elliott Brothers, 101, St. Martiu’s-lane, London, W.CO0O0O0O0. 9 
Evershed and Vignoles, Woodfield Works, Harrow-rd., London, W. ........ 
General Electric Co., 69. 71 & 38. Queea Victoria-st., London, R. C.: & Salford 25 
Johnson & Phillips, 14, Union-ct.,Old Broad-st., London; & Charlton, Kentl, 33 
Muirhead & Co., 54, Old Broad-street, E. C.; and Elmec’s End, Kent 20 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. .... 18 
Nalder Brothers & Thompson. 84, Queea-strest, Chenp:lde, Londud. E. C. 95 
Paul, R. W., 44, Hatton-garden, &nd Great Saffron-hill, London, E.C. .... 99 
Pitkin, J.. 56, Red Lion-street, Clerkenwell, E.C. ...... 
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Salmony (H. M.) and Co., 118-120, Charing Cross-road, London W. CO. 18 

Siemens Bros. & Co., 12, Queen's пе пе London, 8. W.; & Woolwich 6 

White, James 16-20, Cambridge-street io 00000 — 
VULCANITE. 


Harburg India Rubber C. Со. (Е. Winter), 138, London-wall, London, Е.С. 31! 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester. . 15 
WIRE (Covered and Uncovered). 
British Inanlated Wire Co.. Preston ..............- cec eee eee сезе osos 
Connolly Brothers ar pana) Manchester--Ayent : C. F. Quicke, 72, Fins- 
bury-pavement. London, . C. Я М < $ 
Edison & Swau United Electric Light Company, Ediswan Buildings, 86 & 


London 29090 0 06:26 *009009»995000000290920200002500250006009 8 воо зоо ов 66 ообосо €*54200209500*202000900229029000 
Fowler Waring Caoles Co., 32, Victoria-st., London. S. W.; & N. Woolwich — 
General Electric Co., 69, 71 & 33, Queen Victoria- st., London. E. C.; & Salford 925 
Glover (W. T.) and Co., Salford, Manchester; and 39, Viotoria- st., London 10 


Henley's (W. T.) Teleg. Works Co., 27, Martin’s-lane, London, & N. Woolwich 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,83 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, Е.С... R 


Salmony (Н. M.) and Co., 61, Charing Cross-road, London, W. COC. - 18 
Siemens Proe & 09 12, queen Ame e gabe London; S.W.; ead 3 6 
Telegra nufacturing Co. y, near Warrington; an ueen 
Viotoris-etreot, London, E.C.; and Liver 35 „ 1 
Western Electric Co., 79, Coleman-street, ondon, E. O. „„ 049 оз оо 02 оз 04 ешь 14 
WIRE-COVERING MACHINES. 
Johnson & Phillips, 14, Union-ct, Old Broad-st..London; & Charlton, Kent 1,33 
WIRING. . 
Edison & Swan United Electric Light Company, Ediswan-buildings, 96-37, 
Queen-street, London, E. C., aud Brauches .. . ... ....., 2. 7, 
Mavor and Coulson, 47, King-street, Bridgoton Cross, Glasgow WW 
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World - Renowned EDISWAN LAMP 


Maintains its Reputation as the Premier Lamp. 
: WELL NIGH TWENTY YEARS' EXPERIENCE. 


— ADVANTAGES — 


S Equality. 
Eu Economy in the Consumption 
of Current. 
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m E АЈ] manufactured at our Works at Ponders End. The most 

=> = == M extensive Electric Lamp Works in the World. 
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= See that every Lamp is marked 


сыр "EDISWAN" 


230 VOLTS LAMP. ШЕ HAVE NO WORTHLESS IMITATIONS. 


par ДЕС [AMPS PURE GARBON 
z£4:15:0: $e NI 


BORSA ROAD SORE: CARBON SYNDICATE, Lia.“ wesrwiNsTE: 
Ronald’s Road, Highbury, == — —— i 
LONDON, N. 


West End Offices: 15, VICTORIA ST., WESTMINSTER, S. W. VU САМІ 1 E. 


Telegrams: '! ARCAZON Loxvon.” px ur staat e RUSSER. C. CO. 
— ndon Warehouse F. WIN 
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m 3 Instruments. 


53 AMMETERS, 
сын | VOLTMETERS, 
EN | WATTMETERS 
| Ж И (SELF-RECORDING 
ddr and INDICATING.) 


pus ii HOW TO DISINFECT.' ú 
> 
Mor a NEW ano VALUABLE BOOK, 


Prepared at aren’ expense, and giving simple directions 
“HOW TO DISINFECT” 


“SANITAS: Ё 
EUCALYPTUS К+ in cases of the various Infectious Diseases, as also in every-day 
ЕЕ" s life, will be sent Free on Application. 


other Instruments for | тло. CHE SANITAS co., Ld., 


all Scientific and | BETHNAL GREEN, LONDON, 
Industrial Purposes. | f] twice ave week 0 DISINFECTANT MANUFACTURERS, AND SOLE MANUFACTURERS 


мыны апа Е THE FAMOUS 
sty JOSEPH LEVI & GO., "oe. 
97, Hatton Garden, LONDON. EC. | “ SANITAS” 
Telegraphic Address: “Leviathan London,” Formerly 40, Furnival St., Holborn. DISINFECTANTS and APPLIANCES, 
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in every way, therefore, less costly, and at the same time 
more effective than if it were attempted to form a separate 
Committee apart from the Chamber, which would have to 
rely upon its own resources." Perhaps the first important 
public action of the Section was the part it took in the historic 
Board of Trade Inquiry into the question of the allotment of 
areas to the grand army of electric light company promoters 
then thundering at the gates of the metropolis, or rather at 
their equivalents, the doors of the London vestry halls. This 
Inquiry, it will be remembered, was held at the Westminster 
Town Hall in May, 1889, under the auspices of Major 
Marnin, Mr. А. P. Trorrer being present in the capacity 
of Technical Secretary of the Electrical Trade Section. 
Amongst other matters which the Section has dealt with 
may be mentioned the standardising and certification of 
meters and other electrical measuring instruments by the 
Government, and the establishment of a laboratory for this 
purpose ; the British Association standard screw thread ; rail- 
way rates; united action of electric supply companies, foreign 
tariffs, customs, classification, arbitrations (for which the bye- 
laws of the Chamber provide), and electrical exhibitions; the 
adjustment between telephone and traction companies of the 
vexed question of the use of earth returns ; and more recently 
light railways, the motor car Act and consequent regulations, 
and the poor-rates assessment as affecting electrical under- 
takings. On some of these subjects the recommendations 
which the Section has made proved of special value. 

To show that the Section is not merely a close corporation 
working in the interests of individual mem bers as opposed 
to the interests of the Electrical Industry as a whole, it may 
be pointed out that all resolutions, reports and recommenda- 
tions adopted by the Section have to be submitted to the 
Council of the Chamber before they can be acted upon. 
This Council consists of an elected President, three Vice- 
Presidents, forty elected Members of Council, ten ex officio 
Members, twenty-three representatives of members of mercan- 
tile associations in London, together with the Chairman of 
each of the Trade Sections of which there are at present thirty- 
four. Unless, therefore, any trade happens to have one of its 
members on the Council as an elected or ex-officio member, it 
has only one voice and one vote on the Council consisting of 
nearly 100 persons, so that it is by no means certain that any 
recommendation of a Section will receive confirmation at the 
hands of the Council, and in practice it is found that a recom- 
mendation of a Section is not adopted without good reason. 
The great advantage of this procedure will be at once seen in 
that a recommendation once adopted by the Council goes forth 
in the name of the London Chamber of Commerce, and not of 
that of any particular trade, and the position of the London 
Chamber of Commerce is such that it deservedly commands 
general respect. 

It is difficult to conceive & more potent: weapon in the hands 
of any body of men, and the only wonder is that greater 
advantage is not taken of the possibilities to which reference 
has been made. Accommodation of the most ample descrip- 
tion, together with the service of secretaries, stenographers, 
and clerks, is always at the service of a Section without 
charge, and in the event of a recommendation of importance 
being come to the Chairman of a Section is in a position to 
bring it up for recommendation by the Council at a very early 
date; and then if necessary the whole force of the Chamber is 
at the disposal of the Section in question, either to bring 
pressure to bear upon a Government Department, to intro- 
duce a Bill into Parliament, to memorialise members of 
Parliament, to support or oppose or suggest amendments in 
any Bill before Parliament, and soon. The facts to which 


we have referred as to the constitution of the Council, 
and the further fact of the very good work done by the 
Chamber as a whole and the position it has won by the work 
already done, has brought about the very important result that 
the London Chamber of Commerce seldom speaks in vain. 
These are advantages not to be lightly disrogarded ; and we 
cannot but think that the Electrical Trade Section would 
receive а greater measure of membership and active support 
were these advantages more fully appreciated by the Electrical 
Industry. 


REVIEWS. 


ae 


Chemistry for Engineers and Manufacturers, Vol. II. Chemis- 
try of Manufacturing Processes. By Bertram BLOUNT and 
A. G. BLOXHAM, FF. I. C., FF. C. S. (London: Charles Griffin and Co, 
1896.) 

It is not the fault of the authors of this valuable and 
interest ing work of reference that so little of the subject 
matter treated is of directly electrical interest. Comparatively 
few manufacturing processes involve the use of electrical 
energy, though happily the number of such processes is increas- 
ing. But though from the nature of tho case and the wide 
scope of their subject matter, the authors have not been able 
to appeal directly to electricians, their work possesses much 
that is of indirect interest alike to electricians and to electrical 
engineers. In a work that ranges from the manufacture of 
whiskey, gin and wines, to lucifer matches, cements and glass 
furnaces, there must be much to interest a great variety of 
readers. Among the directly electrical subjects briefly referred 
to, we find the electrolytic preparation of alkali, bleach, 
chlorates, &c., besides electric tanning and bleaching, and the 
electric furnace for the manufacture of phosphorus. Among 
the subjects that possess an indirect interest for our readers, 
we may notice a chapter on Lime and Cement,” another on 
“Petroleum,” and a third ор “ Destructive Distillation,” in which 
the manufacture of coal gas, coke and charcoal is discussed ; be- 
sides sections on oils, resins and varnishes, and the manufacture 
oflead oxidesand other compounds. Theauthors have succeeded 
in producing a treatise that will be regarded as a standard work 
of reference by technical chemists and manufacturers, and one 
that abounds on every page with useful and trustworthy infor- 
mation. Electricians and others who are desirous of studying 
manufacturing processes with a view to the introduction of 
electro-chemical methods would do well to make use of Messrs. 
Blount and Bloxham’s treatise. The work is copiously and 
well illustrated, and is printed on good paper. There is an 
admirable index, and the whole is strongly bound in the style 
adopted by Messrs. Griffin and Co. for their technical 
publications. 


Introduzione allo Studio delle Applicazione Elettriche. 
Dr. M. Ascott. (Rome: Office of the L’ Elettricista.) 

The main object of this book, which is to supply the electro- 
technical student with a concise and clear statement of the 
essentials of modern electrical theory, may be said to be fairly 
attained. The volume is not illustrated, except for mere 
skeleton diagrams; and the tone of it shows that it is meant 
to be à companion and work of reference for a student deeply 
immersed in practical work and well supplied with oral 
tuition. Electrica] phenomena are hardly touched upon. The 
first chapter plunges us at once into physical quantities, 
their definitions and dimensions. None but mechanical and 
thermal units are dealt with, the electrical quantities 
being left for a subsequent chapter. It is somewhat sur- 
prising to see the dimensions of energy left out, and 
nothing but work and ris rira mentioned. The distinction 
between motive force and accelerating force (acceleration) 
is also misleading. The latter is a kinematical quantity, 
and should not be classed among the mechanical ones. The 
second chapter gives the general theory of potential, and the 
following chapters on electrostatics, constant currents, mag- 
netism and electromagnetism contain the mathematical 
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Aheory of the chief instruments and phenomena of importance 
to the electrical engineer. The calculus is freely used, but 
graphic methods are employed wherever possible. The 
chapter on electrical units is & model of clearness, and the 
chapters on magnetic circuits and on electromagnetic induc- 
iion are quite up-to-date, although the necessarily short 
treatment of some important subjects makes them somewhat 
meagre reading. This effect is even more apparent in the 
final chapter on variable currents, where the theory of the 
rotating field and polyphase currents is compressed into five 
pages. There are many printer's errors, but they seem to 
have been carefully picked out. Thé mark of the painstaking 
author is impressed on the whole book, and it forms a useful 
addition to electrical literature. 


ROLLER BEARINGS FOR TRAMCARS. 


The following table gives particulars of a number of trials of 
voller bearings on' an electric tramcar truck in the United 
States, and is compiled from an article in the Street Railway 
Journal of New York. The truck was fitted with two G.E. 800 
motors, one motor driving an axle with the ordinary bearings 
jn general use (the condition of which is not specified) and with 
& pinion running in an ordinary sleeve bearing. ‘The other 
motor drove tbrough a pinion and wheel axle, each of which 
was carried in a roller bearing. By suspending the truck so 
that the wheels cleared the floor, and by applying block brakes 
to tbe wheels, it was possible to adjust the conditions of the 
test to imitate actual runnivg under perfectly definite and 
uniform conditions. The brakes were arranged so as to load 
the two axles equally on all tbe bearings. The length of the 
brake lever was 13ft., with a fulcrum ot 1ft. from the wheel 
end, giving a ratio of 12 to 1:—. ' | 


TE Motor No. 1 Motor No. 2 
(ordinarybearings) (roller bearings). 

Duration of tes . 2 min 2 min. 
Watt hours absorbed | ...... ........... 198 1126 
Distance covered by rim . 0:656 mile | 1 mile 
Watt hours per mile ....... MER 291 112:6 
Time per mile e ó min. 14 sec. 2 min. 
Miles per min 0:318 1:2 
Load: iae exce “8 P ET 4,2001b. 4,2001b. 
Time in motion after power shut off 12 sec. 1 min. 42 sec. 


A further trial was made of the statical friction on starting. 
In each case, with a load of 3,660lb. on the brake lever and 
with 33in. wheels, the starting pull on the rims of the wheels 
was measured. This was found to be 240lb. in the case of the 
ordinary bearings, and only 18·51b. with the roller bearings. 


THE INSURANCE OF MUNICIPAL CENTRAL STATIONS. 


A special meeting of the Municipal Electrical Association was 
held on Thursday, January 28th, at the Westminster Palace Hotel, 
when Mr. Councillor Pearson, of Bristol, read a Paper on ** Muni- 
cipal Insurance." (See The Electrician, January 29, p. 448.) 

The PRESIDENT (Mr. Wordingham) in opening the meeting said, 
as they all knew, the fire insurance offices had seen fit to raise the 
premiums on electric lighting stations, and all accessories connected 
therewith, to à very material extent. This action had very naturally 
given rise to a feeling very near akin to indignation. They were 
not in a position to take any action in the matter. What the meet- 
ing had to do was to obtain the general opiuion of all concerned. 
This would form a guide to each Corporation in dealing with the 
question. He hoped after the discussion was over a resolution would 
be moved to the effect that the meeting considered that such and 
such a line of action was desirable, but not in any way committing 
the members to take that line of action—an expression of opinion 
was the extent to which they could go. He then called upon Mr. 
Pearson to read his Paper. 

DISCUSSION. 


Alderman Loncsotrom (Hudderstield) said that as far as his 
knowledge went he was in favour of Corporations being their own 
insurers. From what he had seen of different electrical stations he 


was of opinion that some of them were. ina very dangerous state 
with regard to fire. They appeared as if they would with the least 
touch blaze away and be destroyed directly. On the other hand, 
others were so constructed that it seemed almost impossible for them 
to take fire. If there were a mutual insurance scheme they would 
have to adopt some kind of sliding scale, and the premium would 
have to be according to the risk. Some years ago, when the Em- 
ployers’ Liability Bill was passed, the insurance companies asked 
what was thought to be a very exorbitant price for insurihg.the 
men on some buildings they were erecting. So the builders of the 
town met together and arranged a kind of insurance that could be 
altered every month according to the number of men that were 
employed ; and in a very short time they got the nucleus of a fund 
that they thought was quite sufficient for any emergency, and for 
years after they had the greater portion of their premiums returned 
in bonus, and found it a very profitable affair. He also knew of a 
shipbuilding firm in London which had dropped their insurance, 
and by doing so were enabled to build a ship every year out of the 
insurance money thus saved. It would be a wise plan for muni- 
cipalities to go in for insurance. 


Alderman HIGGINBOTTOM . agreed entirely with the 
writer of the Paper. With regard to mutual insurance, they 
had no power to d any such thing. Legislation would be neces- 
sary. He would, therefore, put on one side the practicability 
of a mutual insurance scheme. He would go on to the ques- 
tion of self-insurance. They had been given particulars with 
regard to Bristol, and he would take Manchester. The Manchester 
buildings were insured to the amount of £669,000. The average 
premium was 2s. 74d. per cent. In that £669,000 there were 
some large buildings. The Town Hall alone was worth £1,000,000, 
but that was only insured for £75,000. They could not get an 
insurance company to take the risk of the Manchester Town Hall. 
Even in separating the risk over several companies they could not 
get it insured for anything like £1,000,000, and so they had taken 
the risk themselves, and they only insured it for £75,000, because 
if a fire occurred it did not mean that the whole building would 
be destroyed. Again, the Victoria buildings were insured for 
£107,000, and the reference libraries for £33,000. Curious to say, 
the libraries were insured at a less premium, viz., 1s. 6d. per cent. 
Their total premiums on £669,000 amounted to between £800 and 
£900 per annum, and it would take a good many years' premiums, 
if they were to set them on one side with the objoct of forming a 
fund, to cover the general risks. In Manchester during the last 20 
years they had paid £12,300 in premiums, and had drawn £3,611, 
of which £2,607 had been drawn in onelumpsum. His opinion 
was that if an electric lighting committee were a profit-earning 
committee they should set aside a portion of that profit as a reserve 
fund for fire insurance, and that they should become their own 
insurers. In Manchester, after two years, they had set aside à sum 
of £16,000. That was a fund to which they could very well appeal 
in case of fire in their central station ; and the outcome of this. dis- 
cussion was that he should recommend his Committee to at once 
divide that contingent fund into two parts, viz., renewals and con- 
tingent fund, and an insurance fund ; and that when they handed 
the profits over to the Corporation for general p to further 
recommend that they should set apart so much to one fund, and so 
much to the other. His advice was to insure themselves if they 
made a profit; if they were not making a profit, then continue 
insuring until they did make a profit. They would find it very 
difficult if they were not making a profit to ask a Council to 
increase the loss by setting aside so much to cover the fire risk. 
It seemed from the Paper that the rate in Bristol was different to 
that in other towns. "The Paper said that the station premium had 
been increased from 5s, to 10s. 6d. per cent. Was there some 
special reason why Bristol should pay this? In Manchester the 
charge of the whole of the combined companies was 5s, per cent., 
and it seemed curious that Bristol should be increased from бз. to 
10s. 6d. per cent. One of the Manchester companies had offered 
to do it for 2s. 6d. per cent., but the other companies had brought 
pressure to bearupon itand it withdrew its offer and sent in a revised 
tender. The Manchester companies were willing to take the risk at 
a cheaper rate, if they exempted them (the companies) from loss of 
dynamos caused by ‘‘self-ignition.” By doing this they would 
only have to pay £273 on the whole of the Manchester under- 
taking. If they did not, they would have to pay £427. He thought 
that those concerns which were not earning a profit would do well 
to continue with the insurance companies until they did earn one, 
and then do as they were advised in the Paper. 

Mr. C. S. VEsEy-Brown (Lincoln) saw no reason whatever why 
electric light stations should be insured against internal fires. Не 
thought there was more reason to insure against fire externally on 
account of the surroundings of some of the electric light stations. 
The station at Lincoln was sandwiched between a flour mill and 
a saw mill. The station itself was built of concrete and brick- 
work, and had iron roofs and girders, and there was absolutely 
no reason why it should be insured against fire by reason of 
inside risks. He thought there was а good opportunity for a 
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company to start and take up the insurance of municipal con- 
cerns. If the Association were appointing a Committee to remon- 
strate with the insurance companies, he thought they might 
arrange for some separate premium for insuring against fire from 
outside causes. | 

Alderman ELLIS (Portsmouth) thought it would interest them 
to know something about Portsmouth. Не did not think there 
was a possibility of a fire occurring in the station there. The 
Corporation had asked the various companies to tender, and 
they all did so at 5s. per cent. This struck him as a ridiculous 
figure, and he thought the better plan would be to insure them- 
selves. They did what he had not seen in many stations, and 
that was to put in fire appliances in every possible position. 
They had 4in. standards on the staircases, in the offices, in the 
engine room, and the boiler house. They had hose and every other 
appliance for fire, in addition to which they drilled their men, and had 
a telephone direct to the fire brigade station. "They were certainly 
better situated than was usually the case with stations in London, 
as they had no buildings round about them from which they had 
any cause for alarm. Не did not see the good of separating the 
contingent funds into two parts, as what was fire but a contin- 
gency," and the same fund could be made applicable to both. In 
conclusion, he said his view of the case was that they might very 
well insure themselves, as the risk was very small. 

Mr. H. Boor (Tunbridge Wells) said that even in small towns 
like the one he represented, the premium charged was simply 
absurd for the risk undertaken. The speaker then sketched at 
some length a scheme of municipal mutual insurance. With 
regard to not insuring at all, he thought that a very stupid policy. 
The Committees were not dealing with their own money, but with 
the ratepayers’ money, and it was their bounden duty to insure, 
unless they had sufficient capital to replace the works. The Local 
Government Board would not give them a grant if they were 
burnt down. He did not think they were legally correct in form- 
ing a fire insurance fund out of the profita of the concern. 


Alderman PorrER (Taunton) hoped that the result of this 
meeting would enable them to extricate themselves from the posi- 
tion in which they were put by the fire insurance offices. Taunton 
people did not at all like this imposition on the part of the insurance 
offices. They had three substations in addition to their generating 
station ; on the generating station the premium was 4s. per cent., 
and had not been raised. The rate for the substations had been 
58. per cent., but had been raised to 10s. Gd. per cent. One of the 
companies had offered to do it for 5s. per cent. if they got the 
order straightway, without having to go into competition ; but his 
Committee did not quite see that, and thought if they could get it 
cheaper from this particular company they might get it cheaper 
still by putting it into competition. The result was that the price 
had gone up to 10s. 6d. per cent. One of the substations was 
under a draper’s shop, and he would just point out the absurdity 
‘of the thing. They claimed that their substations were fireproof, 
being built of brick and concrete and iron; but the offices had raised 
the premium for the substation from 5s. to 10s. 6d. per cent. The 
draper's goods were insured in one office and his building in 
another, and the office in which the building was insured had 
raised the premium, while the office in which his goods were 
insured had not. He contended that the inspectors sent round by 
the insurance companies were not fit for the work. They had not 
sufficient technical knowledge to enable them to discriminate 
between good and bad work, and the consequence was that those 
who had spent money on their property to make sure it was safe 
were placed on a level with those who had done their work in a less 
elaborate manner. He thought standards ought to be fixed by the 
insurance companies, and the premiums charged accordingly. They 
were paying the increased premiums in Taunton, but were simply 
waiting for something in the shape of a scheme to turn up. He 
thought the idea of setting aside a certain amount of the profits for 
an insurance fund was a good one where it could be done ; but, 
unfortunately, some of the towns were not making profite. They 
at Taunton were in that position ; they had: to call on the rates for 
about £300 to make up the sinking fund. He thought the idea of 
a municipal insurance scheme a good one. It was a large affair, 
but he did not think the difficulties were insuperable. 

Alderman CaLVERT (Huddersfield) hoped they would be able to 
make some recommendations on the subject of the Paper before 
the meeting terminated. He thought they ought to dismiss from 
their minds the question of the insurance of all the municipal 
buildings, and devote all their energies to the cheapest method of 
insuring electric light stations. 'The insurance companies were 
treating them in a very shabby and high-handed manner. The 
insurance in Huddersfield had been 2s. per cent., but they had 
received a notice to the effect that it would be increased to 10s. 6d. 
per cent., and sure enough it was. The result was that they had 
given up insuring their central station at Huddersfield. He did 
not think it was a very serious thing not to be insured ; and while 
he believed the station to be almost free from damage by fire, there 
might possibly be a fire that would do some damage. On one side 
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of the station was a canal, two sides were bounded by open road- 
ways, and the fourth side by a piece of waste ground belonging to 
the Corporation. For the benefit of the smaller towns and towns 
generally, he thought the Association ought to make some strong 
representations to the insurance companies, and ask them fora 
reason for this sudden rise in the premiums, and also ask for a 
reduction. 

Mr. G. S Ram (Coventry) thought most of the trouble had arisen 
owing to the incompetency of the inspectors. One would take 
them round the place, and they made a few notes in their books, 
and measured the distances from one door to another, and all the 
time there might be a resistance wire strung up against some 
boarding which was half-burnt through, which they took no notice 
of. They did not know where to look for the danger, and the 
companies put up the rates in consequence. mE 

Mr. ARTHUR WRIGHT (Brighton) said he would just like to show 
them what could be done by kicking. At Brighton, when they had 
a wooden station and wooden switchboards, they were charged 
2s. 6d. per cent. In a year's time tbey put in fire-hydrants and 
removed the wooden switchboards, and their premium was increaséd 
to 5s. per cent. In the next two years they borrowed £1,000 to 
fireproof their roof, and remove all combustible material. The 
result of that was that they were charged 10s. 6d. per cent. At 
last the Committee could stand it no longer, and they immediately 
decided not to insure. That brought some of the outside com- 
panies to Brighton, who offered to insure them for 5s. per cent. ; 
and the Committee very wisely, he thought, suggested they should 
help to break up the ring, and decided to accept this offer—the 
offer of the Fine Arts Company. This brought two or three of the 
ring companies the next week offering to do it for the same price ; 
but they decided to stand by their benefactors, and would not 
listen to any of their offers. He thought they had no right to 
make a profit out of their consumers, and if they did so they ought 
to pay it into a contingency fund for the benefit of those who had 
hitherto paid too much. They had power to put aside 10 per cent. 
of their profits to a contingency fund, and, as one speaker had 
remarked, fire was a contingency. He thought they did more good 
by spending money in purchasing fire appliances than by giving it 
to the tariff offices. His idea was that young stations ought to go 
to the non-tariff offices and get themselves insured at once, and, 
what was more, only insure those parts of the station which were 
the most combustible. He was of opinion that Electric Lighting 
Committees should encourage the non-tariff offices, and in the 
meantime, when they made any profit, to form a contingent 
fund. He did not see his way to recommend mutual insurance. 
The difficulty of assessing each risk was very great, and he thought 
it ought to be left to each town to settle the matter for itself. The 
question of the “ self-ignition " of dynamos was a very ticklish one. 
The question was: What was ''self-ignition " of a dynamo? A 
© ghort ” between two mains might cause '' self-ignition." If they 
had a short“ on their mains the armature might burn up. Self- 
ignition ought to be defined. 

Councillor Уплосснвүу (Plymouth) said they had been told that 
a good way to break up the ring formed by the companies was to 
encourage the non-tariff offices. A few years ago they had a fire at 
Plymouth, and after that fire they found it very difficult to get a 
company to take their risk. They did not like to remain uninsured, 
80 they got Lloyd's to take up therisk. Hethought if this was more 
generally done it would soon bring the companies to reason. 

Mr. A. E. Pvcnarr (Vestry Clerk, St. Pancras) thought the best 
thing was to form à mutual insurance company. If this Associa- 
tion could get data together showing the total capital involved in 
the whole of the stations in the Kingdom, also the amounts they 
paid or set aside, they then would be able to compare the total 
amount of these premiums and what they would realise if invested 
in profitable securities. It would be necessary to deduct for a 
period of years tho amount of damage caused by fire, and then 
they could see at what rate per cent. they could cover the various 
electric lighting stations in the kingdom. At St. Pancras they 
originally paid 2s. 10d. per cent. Two years later the price was 
raised to 4s. 6d. per cent., with an intimation that that was not 
enough. The next year it was raised to 78. 6d. per cent. About 
this time they were entering into a contract for a new station, and 
in consequence of this the offices had hinted at raising it to 10s. 6d. 
per cent. The non-tariff offices, however, agreed to take on their 
new station at an average all round of 2s. 6d. per cent., and he did 
not think they would insure in the old company again unless they 
came back to some reasonable figure. 

Alderman Woopneap (Halifax) thought Mr. Pearson might, with 
advantage, have given them the amount of money claimed by the 
Bristol people, as well as the amount paid. The gentleman from 
Manchester was the only speaker who had given them the slightest 
indication in that direction. He noticed that the Corporation of 
Bristol paid an aggregate of £1,577 a year. Thiswasa very large sum 
to pay for insurance, and he did not think it was wise toinsure to such 
an extent. He certainly did not think they ought to insure road 
rollers, as was shown by the Paper. With regard to Halifax, he 
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did not think they had much cause to complain, but he did not 
know how long they would be in that state of things. The only 
way of getting over the difficulty, he thought, was by the municipal 
scheme, and he thought it could be carried out. 

Mr. W. L. Mapcen (formerly hon. secretary of the Association) 
thought it would have been an advantage if they had heard the 
insurance companies, for it appeared to him the first thing to do 
was to put their works in proper order. So long as the feeling 
existed amongst the companies that there were works in the 
country that any chance spark might set alight, so long would the 


insurance companies view them with suspicion, and impose a 


rate which, in the case of carefully engineered works, was absurd. 


‚бо far as he knew, what brought this sudden rise in the rate was 
the serious fire in the Sardinia-street station about a year or two 


; that was followed by a still more serious fire which destroyed 
the Chelmsford works. There had been other smaller fires in 


. different parts of the country, and it was not at all surprising that 


the insurance people had taken alarm and put the rates up all round. 
Of course, they should discriminate, and he thought they would do so 
intime. He thought the difficulties in the way of municipal insur- 
ance were insurmountable. The Corporations were of a very inde- 
pendent spirit, and he did not think they would be tied in any way 
to insure in any one concern. There were very strong jealousies 
existing between such towns as Brighton and Hove and Liverpool 
and Manchester and other towns, and he could see from the first 
that they would not insure in a scheme of this kind. He was also 
afraid it would not be able to compete with the present fire offices. 

Councillor Рнүтнілм (Manchester) had always looked upon the 
insurance people as brigands. They had no conscience, and did 
not care how much they took. He believed his Committee were 
going into the question with a view to establishing an insurance 
fund for the purpose of insuring all the property they had. The 
present tariffs, he thought, were such as could be reduced by 75 


per cent. 


Mr. J. H. Riper (Plymouth) fully agreed with Mr. Pearson's 
recommendation, on the last page of his Paper, that each Corpora- 
tion should become its own insurer, and that the insurance should 
be carried out gradually. 

. Mr. ALFRED Gay (Islington) was of opinion that municipal 


insurance was rather out of the question, for the reason that 


‘local authorities liked to carry on their own business. With 
regard to not insuring at all—that was all very well so long as 
nothing happened ; but if a fire did occur he would not like to 
be the Chairman of that Electric Lighting Committee. If the 
insurance companies would charge a reasonable premium he did 
not see any reason for some years to come yet for forming a 
municipal scheme, or even for self-insurance. He thought the 
inspectors were at fault. With regard to putting by a little 
every year for an insurance fund, this might be done easily in 
the future; but during the first few years of an undertaking it was 
practically out of the quiestion, as if they had to go to the rates 
to meet the contingent fund it was likely to prejudice the interests 
of the undertaking. The insurance companies should be very heavily 
pressed. It only required a firm stand to make them see that 
electrical engineers and municipalities were not going to be played 
with. They ought to have some sliding scale of charges in pro- 
portion to the risk, and that at a reasonable figure. "He thought 
that as soon as the insurance inspectors were educated the 
better it would be for municipal electric lighting and insurance 
generally. 

Mr. Н. W. Couzens (Taunton) said the large towns could look 
with equanimity upon this question and talk of their reserve 
funds; but it was quite a different matter with the smaller towns. 
He did not think the municipal scheme was of much use, because 
the great thing with insurance companies was to get a large reserve 
fund, and that they could not get with municipal insurance without 
waiting for several years ; in addition to which they were using 
the ratepayers’ money. He was not in favour of the non-tariff 
offices, because they had only been formed during the last few 
years, and therefore could not have sufficient funds. The Fine 
Arts and General certainly was guaranteed at Lloyd's, but their 
reserve fund was only £225,000, and that was a very small amount 
when dealing with a large business. The companies naturally 
looked at the matter from a business point of view, and considered 
it in the interests of the shareholders to recoup themselves for 
their losses. The consequence was they were suffering for the 
deeds of a former generation, and if they approached the companies 
and got them to send round an expert, he thought that would be a 
good way of solving the difficulty as far as the small towns were 
concerned. 

gic. Н. Farapay Proctor (Bristol) agreed with the idea of 
municipal insurance, but for the sake of the smaller towns the 
insurance companies should be approached. He wished to know 
why 2s. 6d. per cent. should be paid for an electric lighting station 
when Manchester could get its libraries insured for 1s. 6d. per 
cent. The library was certainly mere combustible than a central 
station. In the meantime what should be done was to build up a 


dence fund and gradually decrease the number of buildings 
insured. 

The Presipent (Mr. Wordingham) closed the discussion by 
stating that it was perfectly evident that the unanimous feeling 
was that the fire offices were very bad characters. He agreed with 
the idea of each Corporation doing its own insurance. He agreed 
with Mr. Wright, that the best plan for those stations that were 
not making a profit, was to insure in a non-tariff office, which would 
differentiate 599 con fireproof stations and those stations that 
were not. 

Alderman CALvERT then moved the following resolution :— 

** That in the opinion of this Association the action of the insur- 
ance offices in raising the rates of premium for the insurance of 
electric generating stations is quite unjustifiable, and that some 
joint action on the part of the municipalities is called for in conse- 
quence. " 

Mr. G. H. Corram (Hampstead) seconded the resolution. 

The resolution was then put and carried. 

Alderman Hiacinsotrom then moved: 

„That in the opinion of this Association the most feasible method 
of providing against risk from fire in electric generating stations is 
for each municipality to set aside each year from the gross profits 
a certain sum to form a fund for the purpose of covering such risks, 
and where the profits do notadmit of such a sum being set aside, it 
is desirable to insure in those offices which are willing to inves- 
tigate each risk on its own merits." 

Mr. ARTHURWRIGHT seconded the resolution, which was carried. 

Mr. C. S. Vesey Brown then moved: 

„That the Association obtain information as to the insured 
capital involved in the electric lighting stations (excluding the 
mains) the capital involved in laying the mains, and the premiums 
paid on the capital ; and also, if possible, the basis of assessment 
made by the insurance companies, and to report at the Annual 
Convention." 

Several speakers objected to the form of this resolution ; but it 
was finally seconded by Mr. MOUNTAIN and passed, in ita original 
form. 

Mr. Councillor PEARSON, in replying, said the agent for the 
Bristol insurance had called upon him and apologised for having to 
tell him the rate was to be бв. 6d. per cent. more. He told the 
agent that no apology was necessary, and asked him if he could get 
the rate raised to one guinea. He knew if the rate went up toa 
guinea he would be justified in not insuring, whereas, as it was 
only half a guinea he hardly knew what to do. He was pleased 
the meeting seemed inclined to stick to their own business as a 
municipal electrical association, and confine their work to seeing 
how they could deal with the electrical work, leaving the munici- 
palities to deal with the other buildings themselves. He could not 
imagine how the Manchester Council could sleep comfortably 
knowing they had à municipal building worth one million and only 
insured for £77,000. In Bristol they had no building worth even 
£40,000, and were, therefore, comparatively safe on that point. 

Mr. J. Н. RIDER proposed a vote of thanks to Mr. Pearson for 
his Paper. 

Alderman Роттек (Taunton), in seconding, said that while there 
had been a diversity of opinion on some points there would be no 
diversity of opinion as to Mr. Pearson's claim to their best thanks. 

A vote of thanks was passed to the President, and the proceed- 
ings terminated. 


METER TESTING. 


LONDON COUNTY COUNCIL RULES. 


At Tuesday's meeting of the London County Council the following 
rules and revised scale of fees relating to the testing of electricity 
meters were recommended by the Highways Committee, and 
adopted by the Council. The rules and fees have to be approved 
by the Board of Trade :— 


Ruves as TO TESTING METERS IN USE UPON A CONSUMER'S PREMISES. 

Upon any application being received by the Council of any difference 
arising between any consumer and the undertakers, an appointment will 
be made with the consumer and the undertakers for an inspector to attend 
at the premises of the consumer. The inspector will take charge of the 
meter, which ix not to be disconnected from the circuit except in his pre- 
gence, and then ouly by the undertakers. The inspector will, as far as 
possible, ascertain before such disconnection takes place whether the meter 
is properly fixed and connected with the circuit, and whether it appears to 
be in good working order. 

If the meter be not one requiring to be tested for synchronism, it will 
then be removed under the supervision of the inspector to the Council's 
office, 42, Cranbourne-street, to be there tested for accuracy. If the meter 
be of a type requiring to be tested for synchronism, it will, if necessary, 
after disconnection from the circuit, and before removal from its position, 
be sealed up by the inspector and run for at least 24 hours without current 
being allowed to pass, and at the end of such time or of such longer time 
as may be convenient, the result will be ascertained by the inspector and 
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the meter then removed in the manner before indicated. Before removing 
the meter, the inspector will ascertain as accurately as possible the total 
current which may be taken if all the current-consuming devices connected 
with the installation are Put on to the circuit, also the average and the 
maximum normal current. 

If the inspector considers it desirable he will also, with the concurrence 
of the applicant and upon payment of the prescribed fee, test the insula- 
tion resistance of the meter as fixed, and of the whole installation connected 
therewith. 

In the case of meters, which can, under certain circumstances, register 
without useful current passing through the main coils, the inspector will 
make a careful examination to ascertain whether such registration is 
effected. "The tests for accuracy will be made at the Council's meter- 
testing station, 42, Cranbourne-street. 

In the case of meters which before being fixed shall have been tested by 
the Council and passed as correct meters, the. meters will be tested for 
starting current and at one or more quarter loads, and if the results be 
approximately the same as those obtained in the previous tests the meters 
will be considered correct. (A meter shall be considered to he “ correct "' 
when the registration shown by the dials is within 24 per cent. of absolute 
accuracy at all points above one-twentieth load or 14 amperes.) 

In the crse of meters which have not been tested and sealed by the 
Council betore fixing, the tests will be made at the average load used by 
the consumer, if this can be ascertained. 

In cases where the meter has been removed from the consumer's premises 
before any application for testing is made to the Council, it may, neverthe- 
less, be tested for accuracy; but a note will be attached to the report 
stating that the meter was removed from the consumer's premises before 
it was tested, and that the Council has no means of ascertaining whether its 
condition is the same as it was when it was so fixed. At least one test will 
be made of every meter by a dial reading, and the dial works will be further 
examined to ascertain that the gearing is properly proportioned. The 
repurt of the inspector, or a copy thereof, will be sent both to the con- 
sumer and to the undertakers by the officer in charge of the C uncil’s 
meter-testing station. All fees for testing shall, unless the Council other- 
wise order, be paid in advance by the applicant to the cashier of the 
Council at its office in Spring Gardens. Within one week after the com- 
pletion of the test. the meter will be handed to the representative of the 
owner, unless circumstances shall have arisen which render a further test 
deairable. For all meters of a pattern approved by the Board of Trade, 
any recommendations made by that Board with regard to testing will be 
followed so far as circumstances admit. 


ScALE OF FEES FOR TESTING ELECTRICITY METERS. 


Single or Disputed Meters Used, or to be Used, in any District for which 
the Council. is the Statutory Authority. 

8. 

For testing a single meter of «ny description up to 50 amps. capacity 10 


890002 


Ditto ditto of capacity of 50 to 100 amperes 
Ditto ditto dit to 100 to 200 ditto 25 
Ditto ditto ditto 200 to 400 ditto 30 


For testing each “ disputed" meter the charge shall be as above, and no 
reduction shall be made if a number of disputed meters be sent in 
together. 

BATCHES OF METERS. 


For testing meters, delivered at and removed from the testing station 
free of cost to the Council, any work necessary for adjusting inaccurate 
or defective meters being charged for extra— в d. 
Crass 1.—Meters without shunt coils, and not requiring to be 

fixed for testing, up to 50 amperes capacity, if sent in in 


batches of not fewer than 10 of the same size and make, each. 6 6 
Ditto from 50 to 100 amperes capacity, each... 9 0 
Ditto from 100 to 200 n 12 0 
CLASS 2. — Meters with shunt coils or requiring to be fixed for 
testing, up to 50 amperes capacity, if sent in in batches of not 
less than 10 of the same size and make, enen . 7 0 
Ditto from 50 to 100 amperes capacity, each............... 10 0 
Ditto from 100 to 200 r 13 0 
CLass 3.—Meters requiring fixing and synchronising, up to 50 
amperes capacity, if sent in in batches of not less thau 10 of the 
name size and make, eackchçꝛ·;ꝛ U . 8 0 
Ditto from 50 to 100 amperes capacity, each ............... 12 0 
Ditto from 100 to 200 ite 17 6 


CLASS 4. — Meters for multiple circuits will be charged for according to the 
number of circuits. 


(18s 5.—Meters which require to be tested on a circuit absorbing con- 
siderable power will be charged for at special rates. 


A reduction of 10 per cent. from these prices to be allowed when 20, 
and of 25 per cent. when 50, meters of the same make and capacity are 
seut in at the same time. Partial re. tests made on any meter after adjust- 
ment will be charged, according to amount of work involved, at one-half 
to three-fourths of the fee charged for the first test. 


INSPECTION IN SITU. в. d. 

For examining in position after fixing, and certifying, if found 
correct, any Bingle meter which has already been tested for 
accuracy at the Council's testing station, within a radius of 
three miles from Cranbourne-street .................................... 
Ditto any distance from three to six miles 5 6 

For examining in position after fixing, where a number of meters in 
the same district, and within a reasonable distance of each other, can be 
nspected on the same day, £1 for the services of the inspector for the 
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entire day, or 15a. for half a day; a further charge of 68. will be made for 
each certificate. 
e PRESSURE. s d 
For taking а record of “ pressure" at any consumer's house within 
three miles of the testing station, such record extending over 


// PDC 10 6 
If such record extends over two or more consecutive periods of 24 
hours, for each such succeeding period eese 5 0 


SERVICE LINES. 


For testing a single pair of service lines ................................. 10 0 
In difficult cases (in addition to the fee of 10s.) fur every hour or 
part of an hour occupied after the first two hours . 5 6 
For testing any installation for insulation resistance to earth for | 
every 50 lamps (of not exceeding 16 c.p.) installed... ........ Mp: 10 0 


NoTE.— The above fees are to include omnibus fare for the inspector, but 
all other travelling expenses to be charged in addition. 

All communications with reference to the above should be addressed to 
the Engineer, London County Council Testing Station, 42, Cranbourne- 
street, W.C. 


THE WEST HAM TENDERS. 


The following correspondence has been sent us for pub- 

lication :— 
[Corv.] 

From the Minutes of the Council of West Ham, January 26. 1897. 

The Highways and Parks Committee reported that they had under con- 
sideration a letter from the Electric Construction Company (Limited), 
with regard to the recent tenders for the electric lighting d of 
which the following is a copy : — 


The Electric Construction Company (Limited), 
Dashwood House, New Broad-street, London, E.C., Dec. 23, 1896. 


The Corporation of West Ham, Town Hall, Stratford, E. 


GENTLEMEN : We think it our duty to communicate with you respecting 
the contracts for the electric lighting installation for which you recently 
publicly invited tenders. Shortly after our tender was submitted, a per- 
son informed us verbally that he could obtain for us the assistance of a 
member of your Corporation in getting the contract if we were prepared 
to negotiate for his services. The overture was at once rejected, and we 
thought nothing more of the matter until our attention was drawn to the 
report in The Electrician newspaper of the tenders you had accepted for 
the several sections of the installation. 

We now find that this Company's tender for Section A, of the installa- 
tion (engine-house plant, including dynamos, &c.) was, with Willans’ 
engines, £8,010 ; with Bellies’ ditto, £7,717 ; and with McLaren' s, £8,525. 
The amount of the tender accepted is £9, 600 (£1,275 above our highest 
quotation). This Company's tender for Section C (switchboards, &c.) was 
£580; the amount of the tender accepted is £635 (£55 above ours). 
Section E transformers: This Company's tender was £1,203 ; the amount 
of the tender accepted is £1,453. 10s. (£250. 10s. above ours). Section G 
(Are Lamps): This Company's tender was £2,608; the amount of the 
tender accepted is £2,530 (£22 above curs). 

In the circumstances, will you excuse us for inquiring whether the pub- 
lished figures are correct? If so we should feel greatly obliged by an 
explanation why our tenders, seeing they are lower than those accepted, 
have been declined. We are quite confident that any competent and 
impartial engincer would inform you that the electric plant manufactured 
by us is at least equal in quality to any on the market. In making our 
request, we ask you to consider tbat the preparation of the plans for the 
installation and of the tenders involves a good deal of trouble and con- 
siderable expense, and that the invitation of public tenders is a moral 
obligation that the offer most, advantageous to the Corporation would be 
accepted.— We await the favour of your reply, and are, gentlemen, your 
obedient servants, 

THE ELECTRIC CONSTRUCTION COMPANY (LIMITED), 
James Gray, Secretary. 


Your Committee are of opinion that the frst. portion of the letter con- 
tains an insinuation of so serious a character that the Company should be 
asked to furnish further particulars with regard to the person referred to, 
in order that the matter may be fully investigated. With regard to the 
latter portion of the letter, your Committee, baving heard further expla- 
nations from tbe Electrical Engineer, recommend that the Company be 
informed that, after most careful consideration, the tenders have been 
accepted which the Council have been advised are most advantageous to 
the borough. 


[Copy LETTER. ] 


Town Hall, West Hain, E., Jan. 29, 1897. 


Sm: I am now directed by the Council to advert to your letter of the 
23rd ultimo, with regard to the tenders accepted for the electric lighting 
installation, and to inform you in reply that the Highways and Parks Com- 
mittee, who had the matter under their consideration, have brought up 
a report, of which I enclose a copy, which has been adopted by the Council; 
and I am to state that the Council will be glad to receive the information 
asked for therein at the earliest convenience of your Company.--1 am, Sir 
your obedient servant, (Signed) Frep. E. HILLEARY. 

James Gray, Esq., Secretary, Electric Construction Company 

(Limited), Dashwood House, New Broad-street, E.C. 
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{Copy LETTER. } 


The Electric Construction Company (Limited), 
Dashwood House, New Broad-street, London, E.C., Feb. 2, 1897. 


NIR: I have to acknowledge receipt of your letter of 29th ult., enclosing 
copy of a report of your Highways and Parks Committee on my letter of 
December 23rd last, for which I beg to thank you. My Directors are dis- 
appointed that the Committee do not in their report offer any explanation 
of their reeommendation to the Council to accept tenders for your electric 
installation £1,600 higher in amount than those submitted by this Company. 
These tenders were all based on your Council’s own designs and specifica- 
tions of certain carefully-described work to be executed to the satisfaction 
of the Council's own Engineer, and it is not ex facic intelligible how it can 
be advantageous to the borough to pay to one set of contractors £1,600 
more than the price at which other contractors, against whom no valid 
objection can be made, offer to do precisely the same work. In this aspect 
of the case alone, irrespective of the incident set forth in my letter of 
December 23rd (the gravity of which your Committee seem to recognise), 
it might have been expected that the Committee would have welcomed 
the opportunity offered by our letter, and by some adequate explanation 
justified, not merely to those who tendered for the works, but to their own 
constituents, their otherwise inexplicable recommendation. 

My Directors agree with your Committee that the circumstances involve 
an insinuation of a serious character, and would be glad to assist your 
Council in a full investigation ; but seeing that more than a month 
was allowed to elapse, and the sanction of the Local Government Board 
to the expenditure in question obtained before the Council replied 
to our letter calling attention to the subject, my Directors infer that there 
is no great desire for a full investigation. If, however, the Council take 
steps to secure an independent inquiry, the particulars asked for will be 
fully disclosed, along with further information bearing on the subject, 
which has come to light since the date of our letter of December 23rd. 

My Directors consider the matters dealt with in the correspondence of 
so great public interest that they are forwarding copies to the Local 
Government Board and to the public Press.—I am, Sir, your obedient 
servant, 

THE ELECTRIC CONSTRUCTION COMPANY (LIMITED), 
James Gray, Secretary. 
Fred. E. Hilleary, Esq., LL.D., Town Clerk, West Ham. 


AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT.) 
New York, January 22, 1897. 


Electrical Progress in Canada. Our near neighbours in 
Canada are showing considerable activity in electrical develop- 
ments these days, and judging from all reports received here, 
the enterprise compares favourably with that in the United 
States. Electric railways are being rapidly introduced in 
many places in the Dominion, and electric lighting as well is 
a very brisk industry. In Toronto the electric railway busi- 
ness is quite prosperous, the report of the Toronto Street 
Railway Company for last year showing the earnings to be 
$986,501, of which amount the city receives as its share 
$78,921. This isa slight increase over the figures of the year 
previous. Among the electric roads projected may be men- 
tioned that of the International Radial Railway Company 
which proposes to build a line from Hamilton to Guelph. 
The company has come before the City Council of Hamilton, 
asking for a bonus of $65,000 to help the building of the road, 
and it is understood the Council is favourably inclined to 
grant the amount. Another notable projected line is the 
Huron and Ontario electric railway, which is to run from 
Kincardine, Ont., and Goderich viá Walkerton, thence north 
to Meaford and south to Port Perry. This line is to be built 
at once, and it is expected that it will be finished by January, 
1898. 


The Brooklyn Bridge Electrical Switching Plant.— The new 
power plant of the Brooklyn Bridge which is to supply the 
motive power for the switching operations at the New York 
and Brooklyn stations has just been completed and put into 
practical operation. The plant is a notable one in many 
respects, and it is expected that by this method of switching 
trains from the incoming to outgoing tracks, the carrying 
capacity of the railway will be increased at least 50 per cent. 
The generating plant consists of two 400-kilowatt Walker 
generators direct connected to two vertical, non-condensing 
engines of 600 n.p. The machines are driven at а speed of 
100 revolutions per minute, and generate current at a pressure 
of 550 volts. As has already been noted in this correspond- 
ence, the current is distributed by the third rail method. It is 
carried over the bridge structure by means of six feeders of 


500,000 circular millimetres section, to which the third rail is 
tapped at intervals of 500ft. and GOOft., two feeders being used 
for each of the three sections into which the bridge road is 
divided. The first section embraces that part of the bridge 
structure from and including the Brooklyn yard and station up 
to the Brooklyn anchorage; the second section takes in the 
bridge proper, and the third section the New York end and 
anchorage. Means are provided for effecting connection with 
the feeder system of the Brooklyn Heights Railway Company 
in case of emergency, such, for instance, asa breakdown or the 
necessary stoppage of the bridge plant. The main power for 
the hauling of the trains across the bridge will continue to be 
the cable, the electric system being used primarily to do the 
switching of the trains. In the case, however, of the stoppage 
of the eable, the trains can be propelled all the way across the 
bridge by electric power. The latter system will be used in 
any event during the late hours of the night when traffic is 
comparatively light. This will permit of the stoppage of the 
cable machinery for necessary inspection and overhauling. 
When all the improvements of the bridge extension are com- 
pleted, it will be possible to operate at one time during the 
hours of heavy traffic 16 or 18 trains, and at the two stations 
the facilities have been increased to admit of the loading and 
unloading of two trains at the same time. 


Increasing the Niagara Power Plant.— The Directors of the 
Niagara Falls Power Company a few days ago authorised the 
officers to enter into contracts for five 5,000 н.р. turbines and 
generators of equal number and capacity. The rapidly increas- 
ing demand for power is keeping the shops of the contractors 
of the special machinery required for this work quite busy 
these days. 


New Water Power Development.—The Falls of St. 
Anthony at Minneapolis, Minn., are soon to be utilised for the 
generation of electrical power. It is calculated that 10,000 
H.P. is available at the Falls through the recent construction 
of a dam. The water will pass through seven turbines of 
1,000 н.р. capacity each, and the electrical equipment will 
consist of a plant comprising both direct current railway 
apparatus for the needs of Minneapolis, and three-phase appa- 
ratus for transmission of part of the power to St. Paul, 10 
miles distant. The direct current apparatus will consist of two 
700 kilowatt multipolar generators, running ata speed of 130 
revolutions per minute, and furnish current at 600 volts, and 
two 100 kilowatt exciters for the three-phase alternators. 
The three-phase generating plant will consist of five 700 kilo- 
watt alternators, with a frequency of 35 cycles and an initial 
voltage of 3,450 volts. This pressure will be raised to 12,000 
volts in six step-up transformers, and at this voltage the 
current will be transmitted to St. Paul through overhead or 
underground wires. At St. Paul the pressure will be reduced 
in 15 step-down transformers when the current will be led 
into five rotary converters of special type. The latter are 
eight-pole machines, each of 600 kilowatt capacity, running 
at 520 revolutions and turning out direct current at 580 volts. 
They are designed to operate in parallel with each other, or 
with the generators now driven by steam in the existing 
station. The Twin City Rapid Transit Company has con- 
tracted with the water power company for the use of the 
current, of which 4,000 н.р. will be utilised in Minneapolis, 
and 3,000 н.р. will be sent to St. Paul for the operation of 
the lines there. 


BOOKS RECEIVED. 


«Journal of tho Institution of Electrical Engineers." No. 125, 
Vol. XXV. Edited by F. H. Webb. (London: E. and F. N. 
Spon. Price Js. 6d.) 

* Qur Weights and Measures." 
Eyre aud Spottiswoode.) 

* Angewande Elektrochemie.” Ву Dr. Franz Peters. (Leipzig: 
A. Hartlebe.n) 

* Magnetic Fields of Force." By Prof. H. Ebert. Translated 
by Prof. C. V. Burton. (London: Longmans, Green and Co. 
Price 10s. 6d.) 


By H. J. Chaney. (London: 
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CORRESPONDENCE. 


— 
PROF. SILVANUS THOMPSON’S PACIFIC CABLE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The article which appears in your impression of 
January 22nd under the above heading gives prominence 
to Prof. Thompson’s ingenious conception of a means for 
reducing retardation on long cables—an idea which has been 
much discussed by eminent authorities in the past, though 
but little noticed hitherto in text books or electro-technical 
journals. 

Speaking from a series of experiments made at Dr. Muir- 
head’s laboratory on imitation cables, Mr. F. Alex. Taylor 
doubts the assumption that distributed leaks," as now 
revived with the Professor’s interesting modification, would 
have the effect of overcoming retardation, unless the battery 
power usually employed were greatly increased, so much 
current being lost at the leaks. Obviously, the greater 
the number of leaks, the greater this loss. If the writer 
mistakes not, experiments carried out on actual cables confirm 
your correspondent’s view, showing that while leaks inserted 
at intermediate stations give improved definition, the received 
signals are thereby considerably reduced in size. That is to 
say, improved definition is only obtained at the expense of 
amplitude, thus necessitating a corresponding increase of 
battery power. This resort has in itself objections too well 
known to practical electricians to need mention. 

In the proposed cable, as expounded in the Рай Mall Gazette, 
K would be halved ; at the same time R would be something 
less than the sum of the copper resistances of the two insu- 
lated conductors, the leaks or fine wire connections forming 
so many derived circuits between the two, so that the total 
retardation would be less than that of either conductor as 
worked singly in the ordinary way. The metallic circuit 
would also get rid in large measure of earth - current 
disturbances, oftentimes such a fruitful source of trouble. 

To come, however, to the practical question involved— 
Would such a cable accomplish that which, according to the 
Pall Mall Gazette, is claimed for it? That is to say, would 
it increase the working speed of long cables seven or eight 
times ; or, short of that, would it give such increased speed 
as to warrant so radical a departure in construction? For- 
tunately, as regards the “leak” effect, this point can be defi- 
nitely determined on numerous existing cable systems without 
hazard or expense. Reference to the cable chart of the world 
will show how many cable systems there are affording all the 
requisite conditions for further proving or disproving the 
efficacy of inserted leaks, as a practical means of accelerating 
signals on long cables. 

The construction of a trans-Pacific cable having, as pro- 
posed, two insulated conductors connected together at intervals 
by stretches of fine high-resistance wire, would seem to offer 
so many difficulties that, unless the speed advantages claimed 
for this design were established beyond doubt, what body of 
men acquainted with the manufacture of insulated wires, not 
to mention submarine cables, would risk their own credit and 
other people’s interests in such a vast enterprise ? 

In the interview referred to Prof. Thompson is represented 
as stating that the maximum working speed of the Atlantic 
cables is some 82 words a minute, whereas on at least one of 
those cables 50 words a minute would be nearer the mark. 

If Prof. Thompson would favour you with details of his 
well-thought-out scheme it would, without doubt, interest 
that large section of your readers associated with submarine 
cable work. — Yours, &c., Н. W. бошлулк. 


19, Great Winchester-street, E. C., 
January 28, 1897. 


“INTERNAL” RAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In reading Prof. Silvanus Thompson’s letter appear- 
ing in your issue of January 8th, we were particularly struck 
with that gentleman's account of his new experiments, accord- 
ing to which the anti-cathode of a focus tube would seem to 
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give rise to two kinds of ray, behaving in a different manner 
in regard to the action of a magnet :— 

“The following experiment is easily tried. Holding a magnet near the 
outside of the tube, one can notice that the presence and position of the 
magnet affect the position of the dark delimiting edge of the interual 
fluorescence. . But the dark delimiting. shadow seen on the platino- 
cyanide screen does not shift when the magnet is thus applied to the bulb.’ 

The great theoretical interest of such a separation of the 
rays induced us to repeat the experiment; but our results do 
not confirm the assertions of Prof. Thompson. We examined 
with different ** focus " tubes the effect of a magnet upon the 
position of the line separating the dark space from the illumi- 
nated space of the screen, and which is in prolongation of 
the plane of the anti-cathode. In every instance we observed 
a decided deflection, the amount of which only depended upon 
the distance of the screen from the tube. 

Hence, until the details of Prof. Thompson’s experiment are 
better known, we do not see any reason for further compli- 
cating a question already so complicated by assuming the 
existence of new rays.— Yours, «c., P. Oupm. 

Paris, January 30, 1897. Dismé Korna. 


By the courtesy of the Eniror І am permitted to comment 
upon the letter of MM. Oudin and Korda. The communica- 
tion of these gentlemen will be seen to amount to the following 
two points :— 

1. They confirm, and this is satisfactory, my discovery of 
the emission from the anti cathode of internal rays, which 
are capable of being deflected by the magnet, and which, 
therefore, are not Röntgen rays as hitherto known. 

2. They now announce—and if true this is a startling dis- 
covery, seeing that no one, not even M. Lafay, has been able 
to find the effect, though so often looked for—that simple 
Röntgen rays which produce luminescence on the screen 
externally, are capable of being deflected by a magnet. With 
all due deference, may I be permitted to still doubt their con- 
clusion? One phrase they use is, to my mind, quite enough 
to discredit its accuracy. They say that in every instance ~ 
(the italics are their own) ** we observed a decided deflection, 
the amount of which only depended upon the distance of the 
screen from the tube" (these italics are mine). If the effect 
depended only on the distance of the screen, and not on the 
distance or strength of the magnet, then the result is still 
more extraordinary. I, too, have observed—with certain 
tubes—apparent deflections of the Rontgen rays by a magnet. 
But in every case this secondary phenomenon was traceable to 
the displacement: by the magnet of the focus-point of the 
cathode beam upon the anti-cathode. MM. Oudin and Korda 
do not say whether they took any precautions to obviate this 
source of error. Further, in the version of their discovery 
that they have already communicated to /Jclairage Ilectrique, 
they maintained that the deflection on the luminescent screen 
could be accounted for by the shifting of the fluorescent spot 
on the tube ! 

Lastly, I notice that my critics have in this communication 
dropped the main point of their communication to /'/clairage 
Electrique, namely that shadows cast by the internal rays 
and shadows of the same objects cast by Röntgen rays, are 
equally deflected. I had found the former to be deflected, the 
latter not. That this point is tacitly admitted is significant. 
In fact, it proves my case. Sitvanus P. Тномьзом. 


February 3, 1897. 


* ZINCATIVI ” AND * ZINCABILITY.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: There can be no doubt, whatever may be the fate 
attending Dr. Waller's new words ‘‘ zincative " and “ zinca- 
bility," that he has done service in openly challenging physio- 
logists to show cause why they should continue to apply the 
terms negative and “ positive" to muscle-currents in a sense 
exactly opposite to that in which they are used by other people. 
Noone knows which way the current actually flows in a battery ; 
but, by a universul and not unreasonable convention, it is sup- 
posed to proceed from the zine through the liquid which 
dissolves it to the copper and back by the wire. Our practical 
acquaintance with the current is, however, for the most part 
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associated with the path of its return outside the cell from 
copper to zinc ; and it was doubtless this fact that led Du Bois- 
Reymond in the first place to describe the so-called natural 
muscle-current as proceeding from the middle of the muscle 
to the tendon, and hence also to speak of the former as posi- 
tive to the latter. In a certain text-book of physics, with: 
which most students are familiar, we are warned not to 
confound the positive plate with the positive pole or electrode. 
The positive electrode is that connected with the negative 
plate." That is exactly what the earlier physiologists have 
done. Because an electrode placed upon the tendon. was 
found to be negative to an electrode placed upon the 
middle of a muscle, they have described the tendon- 
end as negative, although in reality it was positive, like 
the zinc of a Daniell’s cell. The true state of affairs is in 
most cases indicated by diagrams; but physiology, like all 
the biological sciences, teems with technical expressions, and 
the words negative” and ‘‘positive” are freely used in reference 
to muscle and nerve in a sense diametrically opposite to that 
in which they are employed in discussing electro-chemical 
action. Whether we adopt the view that the electrical phe- 
nomena of muscular activity are associated with the chemical 
changes known to accompany it; or whether we hold, with 
D’Arsonval, that the muscle, in contracting, generates elec- 
trical charges as a capillary electrometer does when the 
pressure is altered, it is equally important that the names given 
to these currents should harmonise with the terminology of 
electrical science. 

But the question is, what is to be done? To write hence- 
forth negative for positive and vice versa, would reduce physi- 
ology to chaos. No one would be certain, unless he knew the 
exact date of his editions, whether to take the words in a 
Pickwickian sense or not; and for this reason Dr. Waller’s 
proposal to employ a totally different set of terms may be 
commended. 

That a reform is needed can scarcely be questioned; and it 
is only by strenuously calling attention to the anomaly that a 
reform is likely to be brought about. Whether the words 
** zincative " and **zincability will be received into favour 
is а comparatively small matter. They suggest what they 
are intended to imply, and as regards the mode of formation 
are analogous to the terms “vitreous” and “© resinous" as applied 
to frictional electricity in the days of transition from one 
theory to another. A goodly percentage of modern words will 
not bear close inspection. The bicycle has been criticised 
and the hippopotamus censured, but they survive. It is a 
matter of taste and custom. 

But it must be confessed that the words positive“ and nega- 
tive" themselves are not ideal terms to use in reference to 
electrical currents. They suffice to determine direction along 
any line straight or curved, which does not return into itself. 
But the essential condition of a battery current is that its 
path is a closed circuit. Take two points, A and B, on a 
circle. Let A be positive and B negative, and let the 
current flow from A to В. It is impossible to say which 
direction it takes until a third point C is given, towards which 
it must proceed from A. Yet it is a common habit to speak 
of the metals of а cell as a galvanic couple,“ omitting all 
reference to the liquid. The word is strictly applicable only 
to the thermo-couple, and even then it is necessary to specify 
the hot and cold junctions before applying the terms positive" 
and negative to the metals. This ambiguity has made itself 
specially felt in physiology; and if Dr. Waller’s efforts are 
successful in getting it removed, whether by the introduction 
of “ zincative " and “ zincability or by some happier term, 
he will deserve the thanks of all who study electrical pheno- 
mena.—Yours, &., GeorGE J. Burcu. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am glad to find that you have seen valid reason for 
my use of the adjectives **zincative," “ zincable,”’ but sorry 
that you still draw the line at the corresponding substan- 
tives. Any ordinary electrician who shall have ‘ purchased 
and perused a standard work on eleetro-physiology (I should, 
by the way, be very glad to know of any such work) would soon 
require and invent suitable substantives. Provisionally, ie., 
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until a better word is found, I shall employ '*zincability °’ to 
express “ capability of being rendered electro-positive by exctta- 
tion,” and say, e.g., that the local effect of a galvanic anode on 
living nerve is ‘diminished excitability” and ‘ increased 
zincability.” 

May I take occasion to remark that Medical Electricity and 
Animal Electricity are distinct and disconnected subjects ? 
The former deals with the real (and supposed) curative effects 
of electricity upon “diseased persons. The latter deals 
with the electrical phenomena manifested by the living tissues 
of animals; and the effect of “ electricity ” upon these pheno- 
mena is subsidiary to this main issue.— Yours, &o., 

February 3, 1897. Aucustus D. WALLER. 
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THE DOVER ELECTRICITY SUPPLY COMPANY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Reading your article on Electric Supply Returns 
to-day, I observe that you mention the capital expenditure per 
unit sold in provincial companies only averages a little more 
than бв. 6d., “ in spite of one monstrosity with a capital outlay 
of 178.“ In looking over the list I find the “ monstrosity ”’ 
happens to be the Dover Electricity Supply Company; but as the 
accounts and expenditure dealt with are those for 1895, in 
which year the Dover station was completed, the small output 
for nine months' working makes the capital expenditure per 
unit sold appear large. In 1896, with a slightly increased 
capital expenditure, this figure has been reduced to about 6:8 
shillings per unit sold, and there is every reason to believe that 
in 1897 it will have fallen below the average of other 
provincial electricity supply stations.— Yours, &oc., 

Frank E. Berton, Secretary. 


The Dover Electricity Supply Company (Limited), 
Park-street, Dover, January 30, 1897. 


CHLORIDE CELLS. 
TO THE EDITOR OF THE ELECTBICIAN. 

Sm: We very much regret to find that in the Supplement 
to your Paper of January 22nd the accumulators which furnish 
the motive power for the Birmingham Central Tramways are 
described as “ 90 Epstein cells." As а matter of fact, our 
batteries have been used exclusively on this line for the last 
two years, and we have no hesitation in saying, from the 
results of our experience there, that, provided the cars, rails, 
and other details are all up to date and suitable for the pur- 
pose, accumulator traction for this class of work has still a 
future before it. We may mention that we have now in use 
at Birmingham cells which have run over 15,000 miles, and 
are still doing useful service. Our representative on the spot 
informs us that these cells will run at least another 5,000 
miles. 

We need scarcely point out that we trust you will endeavour 
to give as full publication of these facts as you gave in the 
Supplement to the mis-statement.—Yours, &c., 

CHLORIDE ELECTRICAL STORAGE Synpicate (LIMITED) 
(G. A. Grindle, Manager). 

Manchester, January 27, 1897. 

[We made endeavours to secure official confirmation of our 
statements from the users of the cells, but failed to do so, and 
published our information with a note to that effect. Ep. E.] 


Tue ** ENGINEERING MAdAEzINE. — The contents of the February 
issue of this magazine include :—‘‘ The Karly Promise of American 
Maritime Power,” by Alexis de Tocqueville ; ‘‘ Standardising the 
Testing of Iron and Steel," by P. Kreuzpointner; Some Im- 

ortant Mining Tunnels of Colorado," by Thomas Tongue; The 

elations of Good Paving to Street Cleaning," by Geo. E. Waring, 
jun.; Electric Central Stations versus Isolated Plants,” by R. S. 

ale; Pioneer Locomotives in England and America," by Alfred 
Matthews; The Economy of the Modern Engine Room,” by 
A. E. Oughterbridge, jun.; The Architecture of Our Govern- 
ment Buildings, by Wm. Martin Aitken ; ‘‘ Six Examples of Suc- 
cessful Shop Management," by Henry Roland; and Nickel-Steel 
in Metallurgy, Mechanics, and Armour," by H. W. Raymond. The 
issue contains also the usual Review of the Engineering Press ; and 
this number, as well as all back numbers, mey be obtained at the 
offices of the European Edition, 1, 2, and 3, Salisbury-court, Fleet- 
street, London, E.C. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first рон Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


SPECIAL NOTIOE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK will be READY NEXT WEEK. 


The Subscription price remains 5s., postage 9d.; abroad, 68. 6d. post 
free. After publication, 78. 6d., by post 8s. 3d., abroad, 9s. post free. 
Subscription Orders should be sent in at once. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London 

‘ MOTIVE POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E. Now Ready. Price 12s. 6d, 
post free; abroad, 13s. 6d. 

‘ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. IL, price 12s. 6d. post free, is also ready. 

* SUBMARINE CABLE-LAYING AND HRzxPAIRING."—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

LABORATORY NOTES AND Forms.—With the above title, we have read 
& set of 40 Elemen and Advanced Exercises for use in Electri 
Paginos ese have been pre by Dr. J. A. Flemi 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 38, 6d. pe 
sets of any three 1s. nett ; or the set of . (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. 


ice 12s. nett, or bound in 5 case price 128. 6d. 


s sent post free. 

* ELEOTRIO Morrvm PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information 1 
the application of electrio energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 108, 6d. 
post а .). 

free (abroad tis). 

‘ DRUM ARMATURES AND COMMUTATORS.”—By Mr. F. Marten Wey mouth 
s also ready; prioe 7 6d. (abroad 8e.). Prospectus on application. 

* RLEOTBIO LAMPS AND ELzOTBIO LicHTING," by Prof. J. A. Fleming, 
M. A., D. Sa., F. R. S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
£ree. Prospectus post free. 

‘ELECTRICAL ENGINEERING FORMULA,"a pooket-book by Messrs. W 
Geipel and H. M. Kilgour, is now roay: price 7s. 6d., by post 7s. 9d 
(abroad 8а.). A la paper edition with wide margins can supplied 
price 12s. 6d., post free 138. (abroad 138. 6d.). Prospectus on application 

“© ARMATURE WINDINGS OF ELkOTRIO Maonines.”—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

“Тип Work or HERTz."—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

% THE Авт OF ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

‘Tum INCANDESCENT LAMP AND ITS MANUFACTURE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 88.) 
Prospectus on application. 

„ ELEOTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

% PRAOTICAL NOTES FOR ELEOTBICAL STUDENTS."—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson, price ба. 6d., post free. 

„THE STEAM ENGINE INDICATOR AND INDICATOR DriaAGnAMS."—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“ LocALISATION OF FauLTS IN Execrric Light Marns,”—By F. C. 
Raphael. Nearly ready. 


SPECIAL Nortice.—‘‘THE ELECTRICIAN ” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK Fok 1897.— The new edition of this 
well-known Blue Book will be ready next week, and will contain 
about 130 pages more than any previous edition. Several new 
features are introduced, and the book will be indispensable to all 
engaged in the electrical and kindred professions. 

TENDERS INvITED.—The Fareham Urban District Council invite 
tenders for insulated high-tension twin-twisted, and low-tension 
concentric cables, earthenware conduits and laying (including 
excavation and making good), and sundry house and public lamp 
connections. Tenders to Mr. Leonard Warner, Clerk to the 
Council, Fareham, Hants, by 15th inst. 

— The Vestry of St. Pancras, London, invite tenders for 
supplying and fixing at the King's-road electricity works two 
Lancashire boilers, feed pumps, steam pipes and accessories. Speci- 
tications, conditions and forms of tender can be obtained at the 
Electricity Department Offices, 57, Pratt-street, N. W., and tenders 


must be sent in Мг. C. H. F. Barrett, Vestry Clerk, Vestry Hall, 
Pancras-road, N.W., by noon, Tuesday, Feb. 23. Further parti- 
culars will be found in our advertisement columns. 

TENDERS INvITED.—The Wallasey Urban District Council invite 
tenders for the supply and erection of a 200-kilowatt alternator, 
with engine combined, and for switchboard extension. Tenders 
to the Clerk to the Council (Mr. W. Danger), Public Offices, Egre- 
mont, Cheshire, by 4 p.m. on Feb. 18. 

—— The Lincoln Harbour Trust invite tenders for an elec- 
tric light installation at the harbour and docks. Applications for 

rticulars should be sent to the Clerk (Mr. B. B. Dyer), Boston, 

incs., by the 8th inst. 

———— The Guardians of the Poplar (London) Union invite 
tenders for maintaining the electric bell system and private tele- 
phone lines at the Workhouse. Tenders to Mr. G. H. Lough, 
Clerk to the Guardians, 45, Upper North-street, Poplar, London, 
E., by 10th inst. 

———— The Altona Direction of the Prussian State Railways 
invite tenders for the supply of 179,000 arc-lamp carbons, and 
4,000 incandescent lamps. Tenders to the Koniglühe Eisenbahn 
Direction, Altona, by the 20th inst. 

— — Tenders are invited until the 27th inst., by the Seine 
Prefectural Authorities in Paris for the concession for the electric 
lighting of the Hópital Broca for ten years. "Tenders to the Prefet 
de la Seine, Tribunal de Commerce, Paris. 

The Municipal Authorities of Tarragona, Spain, are 
inviting tenders for the concession for the electric lighting of the 
town during a period of 20 years. Tenders to El Secretario del 
Ayuntamiento, Tarragona, by the 23rd inst. 

Proposats INvrrED.— The Council of the County Borough of 
West Ham invite proposals from persons or companies willing to 
undertake the free wiring of premises in the streets of the borough 
about to be provided with mains for the supply of electric current. 
Full particulars can be had of the Council's electrical engineer, Mr. 
J. J. Steinitz, at the Town Hall, West Ham, E., and proposals 
must be sent in to Mr. Fred. E. Hilleary, Town . Clerk, not later 
than Wednesday, the 24th inst. Further particulars are given in 
our advertisement columns. 

TENDERS ACCEPTED.—The tender of Edwin Danks and Co. (Old- 
bury) (Limited) has been accepted by the Bristol Town Council for 
the supply of five mild steel Lancashire boilers, for the electricity 
supply works, at £3,602. 10s. Twelve tenders were received, and 
these varied in amount from £6,186 to £3,602. 10s. | 

TENDERS Receivep.—The Guardians of Mile End Old Town 
have received amended tenders for installing the electric light at 
the various establishments under their control. The tenders, which 
vary in amount from £3,456 to £5,374. 1s., have been referred to a 
Committee for consideration. 

DissoLUrION оғ PartNERSHIP.—The partnership hitherto exist - 
ing between Stephen J. Pettit and Leo. A. Hards, electrical 
engineers, 2, Duke-street, Adelphi, London, W.C., has been 
dissolved. Mr. Pettit will continue, under the title of Pettit and Co. 

PersonaL.—We have received the following from Messrs. Gent 
and Co., of Faraday Works, Leicester :— 

„A paragraph recently appeared in a trade journal that a Mr. Gent, who 
has started in our line with a partner, is son of the head of our firm. As 
there is no one of that name in the firm, and has not been for over two 
years, this is an evident mis-statement, made no doubt to reap some 
benefit from our reputation, and we trust you will find room to con- 
tradict the announcement. Our late partner when retiring, left us in 
the dissolution agreement the sole right, as far as he could, to the name 
of Gent, either alone or combined with any other, besides binding himself 
not to compete or help anyone else to do so." 

AMALGAMATIONS.— The well-known engineering firms of Sir 
W. G. Armstrong and Co. (Limited) and Sir Joseph Whitworth 
and Co. (Limited) have agreed to amalgamate their undertakings. 
The name of the new concern will, we understand, be **Sir W. G. 
Armstrong, Whitworth and Co.”——The Horsfall Refuse Furnace 
Company (Limited)has been amalgamated with the Loidis Engineer- 
ing Syndicate (Limited), and the combined companies will now trade 
under the name of the Horefall Furnace Syndicate (Limited). The 
Syndicate undertakes to carry out contracts for the erection of 
destructors on Horsfall's and other patents. 

Liquipations.—A meeting will be held at 57, Moorgate-street, 
London, E.C., on March 4th, to receive an account of the winding 
up of the Pure Carbon Company (Limited). 

— ——— At an extraordinary meeting of Francis Morton 
and Co. (Limited) on Jan. 27, it was decided to wind up the Com- 

ny voluntarilys and Mr. H. D. Eshelby, North John.street, 

iverpool, was appointed liquidator. 

BANKRUPTCIES. — The trustee in the bankruptcy of Charles F. Fox, 
electrical engineer and contractor, 14, High-stroet, and 1, Bond- 
street (late 21, King Cross street), Halifax, has been released. 

Mr. R. Ridings, electrical engineer, of Alhert-ste «t, 
Birmir gham, inet his creditors on Wednesday. Tho statement, of 
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affairs showed debts £400. 10s., assets £123. 10s. Debtor com- 
menced business at Bournbrook in August, 1895, in partnership 
Mr. L. V. Codd, £50 being found by the debtor. In January, 
1896, they were joined in the partnership by Messrs. Evans and 
Bell, and then traded under the style of Ridings, Codd, and Co. 
The Official Receiver reports that the partnership creditors have 
been paid in full. Insolvency is stated to be due to heavy 
expenses in experimenting.” Debtor states he is endeayouring to 
raise a sum to pay the debts in full. At the public examination, 
which subsequently took place, Mr. Phillip Baker appeared for 
creditors, and stated that a Mr. Crawford was prepared to pay the 
creditors in full, with interest, by bills at three and six months, and 
an application would be made to rescind the receiving order. The 
examination was consequently adjourned until the 4th prox. 

DEED oF ARRANGEMENT.—A deed of arrangement has been exe- 
cuted by Mr. T. P. Pollitt, 19. Teneriffe-street. Higher Broughton, 
near Manchester, and Mr. Samuel Heap, Eversleizh, Rochdale, 
electrical engineers, trading at 18 and 20, Biackfriars-street, Salford, 
under the style of Whitaker, Pollitt and Co.). The unsecured 
liabilities are £1,769. 133 53d., and the assets £1,788. 18s. 4d. 
Mr. Arnold Watson, 39, Piccadilly, Manchester, is trustee. The 
following are the principal creditors :— 


W. T. Heap, Rochdale ... ......... 33 OE £312 0 0 
., Heap Rochdalezi адан t a nen 205 0 0 
J. Whittaker. Manchester cee enne 125 0 0 
T. Pollitt, Leeds ...... FVV 102 0 0 
Jacob Goodman and Co., London 51 0 0 
Telegraph Manufacturing Co.,Helsby | .................. 49 0 0 
Lang and Co., London ..................... F 47 0 0 
General Electric Company, Salford ..................... 45 0 0 
Johnstone, Benjamin and Co., London . 38 0 0 
Dan Rylands (Limited), Barnsley ......... — 58 0 0 
Bailey and Co., Stroud. 57 0 0 
J. Littner, London ео СаО tase EE 32 0 0 
Markt and Co., London n es . 32 0 0 
Markt Bros. and Co., London mw . 32 0 0 
Atlas Carbon Company, London ....................... 22 0 0 
L. Andrew and Co., Manchester e 15 0 0 


LIMITED LIABILITY UNDERTAKINGS. — Official notice, dated Jan. 29, 
appears in the London Gazette, that the following concerns will be 
struck otf the roll of limited liability companies at the expiration of 
three months, unless cause is shown to the contrary :— 


Brighton and Hove Electric Light Company (Limited). 
Blockley Electric Lighting and Manufacturing Company (Limited). 
British Electric Light Company (Limited). 

Connelly Motor Company (Limited). 

Denison Auto-Telegraph Machine Company (Limited). 
Electric Fittings Hiring and Maintenance Company (Limited). 
Electricity Users’ Association (Limited). 

Electric Lamp Company (Limited). 

Electro-Alkali Company (Limited)- 

Electro-Cyanide Gold Recovery Syndicate (Limite). 
Klectro-Protector Syndicate (Limited). 

Isle of Wight Electric Lighting Company (Limited). 

Kennedy Storage Battery Company (Limited). 

Lightning Express Railway Syndicate (Limited). 

Llanelly Electric Light and Power Company (Limited). 

Mildé Telephone and Electric Company (Limited). 
Waterhouse Electrical Manufacturing Company (Limited). 
Waterhouse Electro-Metric Syndicate (Limited“ 

Zohrab and Biggs (english patents), Limited. 

Exvorts or ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Jan. 27th 
to Feb. 2nd, with the ports of destination :— 

Argentint—Buenos Ayres, £109 (including £57 telegraph wire). 
Australasia — Adelaide, £150 ; Fremantle, £2,977 (including 52,965 tele- 
graph material); Launceston, £21 ; Melbourne, £2,109 (telegraph 
material); Sydney, £1,002; Wellington, £971 (telegraph material). 
Belgium Ostend, £30. Burina-—Raugoon, 655. Ceylon—Colombo, £19. 
China—Saigon, £98; Shanghai, £105; Tientsin, £25. Denmark— 
Copenhagen, 255. Egypt —Alexandria, £29. Germany—Hamburg, £225 
(telegraph material) (ribraltur, £196 (telegraph material)  Jfolland— 
Amsterdam, £55. J/ndia—Bombay, £265; Calcutta, £333. Japan— 
Yokohama, £538. — Russia—ltevel, £90. South Africa—Cape Town, £477 
(including £221 telegraph material); Durban, £254; East London, 
£3,132 ; Port Elizabeth, £519.  Swceden—Gottenburg, £164 (including 
£146 telegraph material): Stockholm, £209 (tele-graph material) Straits 
Settleinents—Singapore, 264. Total, £14,577. | 

ForeIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
Foreign-made goods to the value of £9 have been been exported 
to Alexandria from this country. 

ELuonz's Correr Depositing Cowpany.—This Company notify 
that they have been placed on the Admiralty list for the supply of 
copper tubes to Her Majesty’s Dockyards. 

** CassiE 8 MAGAZINF."—'The February issue of this magazine 
contains articles on Electric Switch Locomotives,” by E. Н. 
Mullin ; ** Electricity in Agriculture, by John McGhioe ; Electric 


Ship Lighting," by E. G. Bernard ; ‘‘ The Whitehead Auto-Mobile 
Torpedo“; Ancient Pompeian Boilers, and The Bazin 
Roller.“ The number also contains a biographical sketch of Mr. 
Sebastian Z. de Ferranti, by H. Scholey. 


“THe JovkNAL."—No. 25 of the Journal of the Institution of 
Electrical Engineers, containing ‘‘The Telephone Trunk Line 
System in Great Britain,” by J. Gavey, M.I.E.E., and the dis- 
cussion thereon, and Field Telegraphs with the Chitral Relief 
Expedition (1895), by E. Dempster, C. I. E., M. I. E. E., is now 
ready. The price of the number, which can be obtained of Messrs. 
E. and F. N. Spon (Limited), is 3s. 6d. 


PRICE LIS TS. —Messrs. Davies, Kent and Stewart, of Burlington- 
buildings, Heddon- street. London, W., forward their new price 
list of electrical accessories, wires, &c.—-—Cox-Walkers, of Dar- 
lington, have just issued a new price list, describing and illustrating 
electric tell-tales, telephones, bell sets, small power motors, and 
electrical accessories. A quantity of useful apparatus is here 
described. | 


Messrs. SIEMENS AND Harskk's CaTALOGUE.—Mesars. Siemens 
and Halske have sent us a reprint of the price list" they issued 
last July. One of its most remarkable features is that not a single 
price is quoted in it, the column uuder the heading ** price " being 
in every case blank. The catalogue is devoted to apparatus for 
electric light and power plants, the material for Schwachstrom- 
technik," or wenk-current-technics, being evidently reserved for 
another volume. The list is well got up. An outline drawing and 
the principal outside dimensions of every machine and piece of 
apparatus are given. Thus for dynamos the distances between 
centre-lines, outside length, height and breadth, width of pulley, 
distance between holding-down bolts and height of shaft above 
floor, are set down in every case, as well as the electrical data ; and 
the dimensions of the bases of the switches are given, in addition to 
their weights and the currents aud pressures for which they are 
designed. We miss any reference to the new type of fuse which 
Messrs. Siemens and Halske are advertising, and which was 
described at very great length by their engineer, Herr Hund- 
hausen, at a recent meeting of the Elektrotechnischer Verein. In 
addition to the price list," the firm sends us some illustrated 
sheet particulars of their manufactures, which sheets are issued 
as supplements (from week to week) to the .Elektrotechnische 
Zeitschrift. 

CATALOGUE.—Messrs. Easton, Anderson and Goolden (Limited); 
of Erith, have recently issued a substantial and well illustrated 
catalogue of their electric, hydraulic, steam, mining and general 
plant. We notice one or two features of special interest to elec- 
trical engineers. "There is a short historical account of the Erith 
works, which is illustrated by some fine photo-process illustrations 
of the principal shops. In the section on electric lifts, it is stated 
that this firm has had large experience in their manufacture and 
use, having used them in the Erith works for many years for loads 
of 15 to 20 tons. A view of one of the electric travellers is repro- 
duced. The section on electrical machinery includes mine hoists 
and winding drums, pumps, ventilating fans, drills, &c., all of 
which are specially built to be directly driven by electric motors. 
Messrs. Easton, Anderson and Goolden (Limited) are contractors 
for the Holroyd-Smith conduit system of electric traction, and 
this catalogue shows a view of à portion of the Blackpool electric 
tramway, on which that system of traction is in use. 


ASYLUM Licutinc.—At the last meeting of the Middlesex 
County Council the Asylum Committee reported that the light- 
ing of the new annexe for idiots and imbeciles, together with 
portions of the present asylum, with the electric light, had 
lately engaged their attention. The question had arisen in 
part owing to the large annual cost of painting and redecora- 
ting the wards caused by the use of gas as an illuminant, 
and to the inconvenience occasioned in the everyday working 
of the asylum while these operations were being carried out, 
to say nothing of hygienic considerations. Experts had been con- 
sulted, and it was reported that the consumption of gas in the 
Asylum during the past year had amounted to 7,648,200 cubic ft., 
which at 2s. 4d. per 1,000 cost £892. 5s. 10d. This amount would 
be greatly increased in the event of gas being employed as the illumi- 
nant in the new annexe. As the conditions at the Asylum were most 
favourable for producing the electrie current, the cost per unit would 
not exceed 2d., which would be equal to about 1s. 6d. per 1,000 for 
gas. The boiler power already provided by the Council for heating 
and other purposes would be utilised in generating the electric 
current for 750 lights, which was all the Committee proposed 
to erect for the present, and no addition whatever need be 
made to the present engineering staff. No more favourable 
opportunity was ever likely to occur for carrying out this work, 
and the Committee strongly recommended its acceptance by 
the Council. The total cost was estimated at about £5,000. 
The approval of the minutes was moved by Mr. Alderman Williams, 
who said the Committee had engaged experts, and were prepared 
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to stand by their figures and their advice. By adopting the elec- 
tric light they would save £1,000 in redecoration, to say nothing of 
the health of the patients. The incandescent gas light did not 
work well in asylums, and most of those who had installed it were 
now adopting the electric light. He hoped the Couucil would not 
spoil the new annexe by installing gas, for those wards which were 
redecorated 12 or 14 mouths ago would have soon to be again done 
up. The report and recommendations of the Committee were then 
adopted. 

BrLrFAsT.— The Electric Committee have decided to erect the 
new steam station in East Bridge-street, the M'Auley-street site 
having been abandoned in deference to the views of the Gas 
Committee. 


CARLISLE. —The General Purposes Committee recommend the 
Town Council to at once take steps to establish electricity supply 
works. The Council obtained a Provisional Order in 1896. 


Сноксн LicHTING.— The parish church of Croydon is now 
lighted electrically, the expense having been defrayed by Sir 
Frederick Edridge, J.P., deputy mayor of Croydon. 


COLCHESTER. — The Electric Lighting Works Committee of the 
Town Council have considered an offer made by the Electric Con- 
struction Company to work the electric plant for two years, and, 
on receiving the payments for current, to pay the Corporation £800 
per annum to cover interest on capital and sinking fund. The 
Committee, in their report to the Council, recommend the accept- 
ance of these terms, or, a8 an alternative, the tender for £10,940 
six months afrer completion of the works, in lieu of £10,675, by 
payments of 80 per cent. on completion and 20 per cent. after the 
expiration of six months. The Chairman of the Committee, in 
moving the adoption of the report, stated that the Electric Con- 
struction Company estimated tbat there would be a loss on the first 
year’s working, but that the profit of the second year would be 
sufficient to make up more thau the first year's deficiency. A 
canvass of the town had been made, which the consulting engineera 
to the Corporation considered very satisfactory. The Committee's 
report was adopted. 


Cotwyn Bay.—A peculiar arrangement is reported in regard 
to the electricity scheme of the District Council. In answer to 
the recent advertisements proposals were received from the fol- 
lowing :—Messrs. G. Adams, Taylor, and Field, and W. G. 
Walker, Westminster (London) ; Messrs. F. F. Bennett, Fawcus 
and Chrehugh, Booth, Chadwick, and Porter, and George R. 
Peers (Manchester). T. W. Baker (London), James Duce (De- 
ganwy); J. S. Highfield (Stafford); and Kingsland, Edwards, and 
Tasker (Llandudno). The Council express their anxiety that an 
impartial assessor should consider these schemes, and have re- 
quested each competitor to send to the Council's surveyor the 
name of a person who will act the fairest in the matter, the 
expert receiving the greatest number of nominations to be ap- 
pointed to reported to the Council as to the merits of the various 
proposals. 


Croypon.—The Local Government Board has sanctioned the 
borrowing «f an additional sum of £0,900 for electric lighting 
purposes. The loan is for a period of 25 years. 


Dover.—A definite agreement has been arrived at by the Dover 
Electricity Company in regard to the supply of electric current in 
connection with the Town Council' electric tramway scheme. The 
price is to be 3d. per unit, and the Council stipulate to take a 
minimum of 160,000 units per annum. At the last meeting of the 
Council communications were read from Dick Kerr and Co., who 
have an order to supply rails for the works, that **owing to presaure 
of work” they could not undertake to deliver within the time 
stipulated, or to supply them at the price of their tender.” An 
extension of time and an increase on the tender of E250 was asked 
for and agreed to. 


DERBY. —At the Town Council Meeting, on Wednesday, Alder- 
man Newbold stated that the Markets Committee had decided to 
abandon their electric lighting installation at the Market Hall. 
He, however, offered no explanation why this course was adopted, 
except that complaint had been made by several stall-holders of 
the insufficient light. As the electric light has proved in many 
districts an effective illuminant of Market Hall premises, some 
further explanation of its alleged failure at Derby seems desirable. 

EpinpurcH.—The Cleaning and Lighting Committee of the 
Edinburgh Town Council have appointed a sub-committee to con- 
sider the question of supplying electric current to Portobello. 
Another sub-committee has been appointed to consider the subject 
of the extension of the electric light mains in other thoroughfares 
of the city. 


Exeter.—The receipts of the electric light department for the 
past six months amount to £1,800, and during the same period the 
capital was increased by £900. The Council have decided to instal 
the electric light at the Guildhall, police-court cells, &c. 

FAREHAM.— The District Council have now received the sanction of 

he Local Government Doard to borrow the additional sum required 


for the extension of the C00 8 lighting works. It is stated that 
the electricity department continues to make satisfactory progress. 


ForkEsTrONE.—The Town Council have indulged in another very 
lengthy debate on the electric lighting question; and while it is 
satisfactory to note that a definite decision appears to have been 
at last arrived at (as the Council approved the draft of the agree- 
ment for the transfer of the Council’s Provisional Order to Mr. 
Hopkins), it should be remembered that a similar stage has before 
been reached, without matters being апу forrader. 


GRIMSBV.— The Light Railway Commissioners will hold an 
inquiry at Grimsby on the 12th inst., into the application for 
powers for the construction of an (electric) light railway between 
Grimsby and Salt Fleetby. 


Hvrr.—The Electric Light Committee report that there was a 
net profit of £1,970. 2s. on the past years working of the elec- 
tricity supply works, compared with £1,263. Os. 4d. in 1895, and 
this in spite of the fact that during the past year the charge for 
current was 554. per unit, compared with 6d. in the first half of 
1895. At the last meeting of the Electric Light Committee Mr. 
A. S. Barnard, borough electrical engineer, stated that there had 
been a reduction of zd. in the cost of production during the past 
year. He estimated that during the current year the consumption 
would amount to 420,000 units, which at 54d. per unit would 
realise £9,620. He put the total receipts at £9,997, and the cost 
of generation at £2,725, repairs and maintenance £1,000, manage- 
ment expenses £850, rents, rates and taxes, £150 ; interest, £1,374; 
sinking fund instalment, £1,467, and insurance, £250, leaving a 
balance net profit of £2,181. 


LEEps.— The Lamp Committee of the Corporation are at present 
considering the advisability of lighting the central parts of the 
city by electricity. It has been suggested that the requisite current 
could be obtained from the power station at Crawnpoint, and the 
Committee propose to place arc lamps on the poles employed for 
carrying the overhead tramway wires. A sub-committee was 
recently appointed to take the whole matter into consideration, 
and to make a definite recommendation. 


LrvrToN.— The Electric Lighting Committee recommend the Dis- 
trict Council to reduce the price ot current from 6d. to 54. per unit. 
Prof. Robinson has presented a report on the lighting of Leyton and 
Leytonstone roads by means of arc lamps. The report states that 
42 arcs would be required, and the capital cost would be £1,220, 
and the annual cost £20 per lamp per annum. The matter is under 
the consideration of the Council. 


LivE&sPOOL.—AÀt Wednesday's meeting of the City Council the 
question of the electric lighting of the north extension of the City 
Hospital and the Port Sanitary Offices was discussed; and upon the 
motion of Alderman Giles it was decided not to approve the recom- 
mendation of the Port Sanitary and Hospitals Committee to obtain 
estimates for the work, but that the city electrical engineer be 
authorised to carry out the installation at a cost not exceeding £339. 


Lonpon County CouNciL.—AÀt the meeting of the London 
Council on Tuesday, it was agreed upon the recommendation of the 
Finance Committee, to lend the Battersea Vestry £2,940 for light- 
ing the Vestry Hall and offices by electricity. 


MANCHESTER. — The minutes of the Electric Lighting Committee, 
presented at the last meeting of the City Council, included a 
recommendation to borrow £130,000 for the extension of the electric 
light mains, and for additional machinery and structural alterations 
at the Dickiuson-street station. Alderman Gibson, in moving the 
adoption of the Committee's report, pointed to the growth in the de- 
mand for electric current, and said the proposed loan was necessary 
if they were to keep up with the demand. Last year they made 
a profit of £11,000, against £5,000 in 1895. The recommendation 
was adopted. Alderman Gibson then moved that the salary of 
the chief electrical engineer (Mr. C. H. Wordingham) be increased 
by £100 per annum for the next four years, commencing from 
March next, provided that Mr. Wordingham entered into an agroe- 
ment to remain in the employ of the Corporation for a period of 
four years from that date, and devote the whole of his services 
to the Corporation as resident electrical engineer, and for carry- 
ing out any future extensions that may be required. Alderman 
Gibson paid a high tribute to Mr. Wordingham's services, and 
maintained that though the proposal might be unusual, yet it 
was a wise one. At the end of four years Mr. Wordingham' 8 
salary would be £1,000 a year. Alderman Higginbottom seconded 
the motion, which was almost unanimously agreed to. 


MippLEsBROUGH.—AÀ special meeting of the Town Council was 
held on Wednesday, to consider the proposals of the Imperial 
Tramway Company relative to the improvement of the local 
tramway service and to the introduction of electric traction in 
Middlesbrough, Thornaby, Stockton, and Norton. As the result 
of along discussion it was decided to accept the final offer of the 
Tramways Company to pay £3,000 to meet the outlay claimed as 
necessary for the improvement of the street levels, and the uncon- 
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ditional payment of £300 for loss of dues at the Newport landing, 
and an equal share of all profits beyond 8 per cent. 

New BricuTon (LIVERPOOL).—It is stated that a syndicate has 
been formed for the purpose of constructing an electric railway 'on 
the overhead suspension system along the shore from New Brighton 
to Seacombe. 


PROPOSED NEW TELEPHONE Company.—What is described as 
„% meeting of the General Committee of the New Mutual Tele- 
phone Syndicate (Limited),” was held on Wednesday at Man- 
chester, when the Chairman, Mr. Ernest Horkheimer, remarked 
that unless they could within a very short time find sufticient 
promises of support they could not apply for a licence, and the 
opportunity would not occur again for breaking down a mono- 
poly and a very bad telephone service. They must act promptly. 
There were up to the present 611 promises, 70 having been re- 
ceived since the last meeting. He was informed that less than 
2,000 would not do, and the Committee thought, therefore, 
that everything possible should be done to get people to join. 
Another spesker said they (the Syndicate) had only one chance, 
and the question was whether they could induce the people of 
Manchester to put their shoulders to the wheel. 


REIOGATE.— The Town Council have decided to engage Mr. Е. H. 
Medhurst to prepare plans and specifications for an electric lighting 
scheme which would entail an expenditure of not more than £15,000. 


RocHDALE.—4A sub-committee has been appointed to take into 
consideration the desirability of applying for à Provisional Electric 
Lighting Order. d 

RotHERHAM.—The electric light has just been introduced into 
the premises of the Masborough Equitable Pioneer Society. 
Current is obtained from ап Edison-Hopkinson dynamo driven by 
a Robey gas engine. The fittings and accessories are supplied by 
Messrs. J. Dewhirst and Co., of Sheffield. 


. SaLIsBURY.— The victorious Unionists at Salisbury announced 
their success at the recent election to the surrounding districts by 
the aid of a large electric search light, which was installed at short 
notice by Mr. E. R. Dale, of the St. Edmunds Electrical Engineer- 
ing Works, Salisbury. 


SHEFFIELD.—The Travelling Sub-Committee of the Sheffield 
Corporation, which was deputed to investigate the subject of tram- 
way traction both in this country and on the Continent, has now 
been issued, and the Sheffield Independent of the 3rd inst. contaius 
a very elaborate illustrated digest of the Sub-Committee’s recom- 
mendations and remarks. It is 12 months ago, practically, since 
& special meeting of the Tramways Committee was convened to 
consider this subject, and the Sub-Committee was appointed so far 
back as July last, so that no charge of indecent haste can be made 
against the travelling deputation, whose recommendations on the 
subject are, all things considered, remarkably unanimous. The 
report states that the Sub. Committee have obtained the views of 
many experts, and have taken into consideration all the advan- 
tages and disadvantages common to all existing systems of 
traction ; and after mature consideration the overhead electric 
system possesses, in the Sub-Committee’s view, most advan- 
tages, and is the best suited to the requirements of Sheftield. The 
Committee advise the Corporation to move slowly, and that no 
decision should be yet irrevocably come to, but that measures of a 
tentative character should be adopted. This policy of caution, 
however, is not recommended with regard to the Nether Edge 
and Attercliffe sections, commencing at the proposed new cen- 
tral terminus in Fitzalan-square, and including the proposed 
new connecting lines from that point to the present tram- 
way termini at Moorhead and Lady’s Bridge, which routes 
the Committee recommend should be converted to the over- 
head electric system at once, as being the most suitable for 
the purpose of testing the value of their recommendations. It 
is suggested that standards of artistic design, with suitable arms 
or bracketa, should be erected in the centre of the Fruit Market, 
the High-street, Fargate, and Pinstone-street, that rosettes be 
fixed to the houses along the line of route to Sheftield Moor, Ceme- 
tery-road, and Washington-road, and that poles be erected on 
either side of the roads between Washington-road and the terminus 
at Nether Edge, which constitute the remainder of the Nether 
Edge route. Similar standards, poles, and rosettes are recom- 
mended for different parts of the Attercliffe route. Reference is 
made in the Sub-Committee's recommendations to an offer made by 
à Company owning gas motor cars to provide the necessary plant 
and rolling stock over the Hillsboro'-road ; but as the offer has not 
taken definite shape, the Committee cannot see their way to recom- 
mend that any experiment with gas motor cars be made. Following 
these recommendations is an exhaustive recapitulation of the 
grounds upon which the Sub-Committee's recommendations are 
made; and from this it would appear that a very large amount of 
ground has been covered, and the various systeins of electrical 
(overhead, conduit and accumulators) steam, &c., have been in- 
spected. "The countries on the continent which the Sub-Com- 
mittee have visited represent those in which all these different 


systems are in vogue. The Sub-Committee consisted of Alder- 
man W. E. Clegg, Chairman of the Tramways Committee ; 
Mr. A. Muir Wilson, Deputy Chairman ; Alderman Franklin; and 
Messrs. R. Styring, G. Carr, and H. W. Chambers, who were 
assisted by Mr. C. F. Wyke, the City Surveyor. These gentlemen 
appear to have broken up into parties and visited the following 
cities and towns:—Elberfeld and Barmen, Remscheid, Ham- 
burg, Berlin, Dresden, Vienna, Budapest, and Milan were 
visited by the Chairman, the Deputy-Chairman, Alderman 
Franklin, and the City Surveyor; Brussels and Liége by 
the above-named gentlemen and Councillors Chambers and 
Carr ; Paris and Rouen by all the above-named, with the exception 
of the Deputy Chairman ; Blackpool by the Chairman, Alderman 
Franklin, Councillors Carr, Chambers, and Styring, and the City 
Surveyor ; Bristol by the Chairman, Councillors Carr and Styring, 
and the City Surveyor ; Birmingham by the Chairman, Alderman 
Franklin, Councillors Carr and Styring, and the City Surveyor ; 
Walsall and Wednesbury by the City Surveyor; Edinburgh by 
the Chairman and the City Surveyor. It is clear that the Sub- 
Committee have been (as Sheffield men have the habit of being) 
very thorough in their investigations, and it is claimed for the 
report that it isa document of considerable permanent value. 

STOCKTON.—The Town Council have decided to sanction the 
application of the Imperial Tramways Company for a Provisional 
Order authorising the extension of the tramways and the introduc- 
tion of electric traction. 


SUNDERLAND.— The Electric Lighting Committee have prepared 
estimates of the probable expenditure and receipts of the electricity 
department for the half-year ending Sept. 30, 1897. The total 
expenditure is put at £1,066. 5s. 3d., while the revenue is eeti- 
mated at £1,053. 78. 4d.. or an estimated deficit on the half-year's 
working of £12. 17s. 11d. 

THE ErEcrRIC LIGHT IN GOVERNMENT DEPARTMENTS.— The 
installation of the electric light in the S:amping Department of 
Somerset House has given such general satisfaction that it is said 
to have been decided to light the whole of the building by elec- 
tricity, at an estimated cost of £8,000. Seeing the undoubted 
success of the electric light at the General Post Office, the Law 
Courts, the Record Office, at Mr. A. J. Balfouc's official residence, 
aud some two or three other Government Offices, it is remarkable 
that considerably more progress has not been made in the adop- 
tion of the light in other large premises - occupied by Government 
Departments. 

TUNBRIDGE WELLS.—The Town Council have decided to apply to 
the Local Government Board for sanction to borrow a further sum 
of £15,000 for electric light extension purpuses. 


WALLASEY.-—The electricity supply works of the Wallasey District 
Council were inaugurated on Friday last, Mr. W. G. Ellery, 
Chairman of the Gas, Water, and Electrical Committee, switching 
on the current. 


WATERLOO AND CROSB V. Communications from the Chairman 
of the Liverpool District Lighting Company (Mr. A. H. Holme) 
was read at Tuesday’s meetings of the District Councils, in 
which Mr. Holme states that his Company would be willing to 
undertake the construction and working of an electric railway from 
Seaforth to Waterloo and Crosby, provided the Local Authorities 
interested would support the scheme. It was also suggested that 
arrangement might be made for supplying current for lighting pur- 
poses. A communication had also been received from the Simplex 
Electric Tramway Conduit Syndicate relative to their system of 
traction. Both letters were referred to Committee for considera- 
tion and report. 


West Ham.—The Town Council have received the sanction of 
the Local Government Board for borrowing £50,000 for electric 
lighting purposes. At last week’s Council Meeting reference was 
made to the correspondence which had taken place between the 
Electric Construction Company and the Council, and grave 
charges were made against one of the members. This matter 1s 
referred to elsewhere. 


WHITECHAPEL (LoNpoN).— The recent offer of the County of 
London and Brush Provincial Company to take over the White- 
chapel Provisional Order, was under discussion at Tuesday's meet- 
ing of the District Board of Works. After a lengthy debate it was 
decided to refer the matter to a Committee, the Chairman remark- 
ing that he thought in the meantime the Company might send in 


fresh offers, which might be considered by the Board." 


Worcester.—A Local Government Board inquiry was held at 
Worcester on Wednesday into the application of the City Council 
for sanction to borrow £1,338 for electric lighting purposes. The 
present loan was required for laying an additional branch main 
from the generating station at Powick, which the City Electrical 
Engineer (Mr. E. I. Ruthven Murray) explained was necessitated 
by the increased demand for electric current. The Council have 
already borrowed £61,766 in connection with their electric light 
undertaking. 
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PATENT RECORD. 


d 

A record of Applications for Patents and Patent Specifications Published 
is compiled, for this journal by Mn. J. O. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 
| APPLICATIONS FOR PATENTS. 

Nors.— Zhe Specifications of Applications for Patents are not open to 
publie inspection until after the acceptance of the complete specification. 
The names within parentheses оте those of communicators of invent ions, or 
where complete specification accompanies applioation an asterisk is sufixed. 

January 1, 1897. 
12. R. NEILSON and W. NmziLsoN. Glasgow. Improvements in and 
connected with electric motors for the propulsion of vehicles and 
navigable vesels. 


15. G. W. рв TUNZELMANN. London. An improved electric light 
fitting. 
73. A. WYLIE. London. Improvements in apparatus for the manu- 


facture of metallic pipes and rods, and for covering electric, 
telegraph and telephone cables and wires. 

80. C. Epwarps and E. W. Brown. London. Improvements in or 
connected with means for generating and applying electric 
currents. 

86. C. Epwarps and E. W. Brown. London. 
connected with means for electric lighting. 

88. A. JULIEN. London. Improvements in or relating to cathodes 
employed iu galvanoplastic or electroty ping processes. 

January 2, 1897. 

119. E. A. INGoLD. London. Producing letters, figures or designs for 
advertising purposes upon the globes of silvered electric lamps 
and the like. 

. SIEMENS Bros. and Co. (Ілмітер) and E. Е. H. Н. LAUCKERT 
London. Improvements in dynamv-electric machines.“ 

150. J. M. Barr. London. Improvements in multiplex telegraphy.* 

January 4, 1897. 

F. BATHURST. London. Improvements in electric light and power 
fittings especislly adapted to boxes used in connection with 
armoured conduit systems of wiring. 

C. HopERBOURG. London. Improvements connected with асси” 
mulators or secondary batteries in electrically-propelled vehicles. 


January 5, 1897. 

A. Н. GiBBINGs. Liverpool. Improvements in means for adjust- 
ing electric light carbons. 

. W. D. Warsox. Manchester. Improvements in or relating to 
apparatus for supplying a certain detinite amount of electric current 
for lighting or other purposes. 

. G. W. Harris and R. J. HOLLAND. Glasgow. Improvements in 
secondary batteries and process of forming same.“ 

. G. GRIFFITHS. London. Electrical indicating railroad signalling. 

272. J. J. Roonzy. London. Improvements in secondary - battery sup- 
ports or grids.“ 

. SIEMENS BROS. AND Co. (LIMITED) and A. GROTEFELD. London. 
Àu improvement in commutator connections for dynamo electric 
machines and motors.* 

Н. M. SALMONY. London. 
descent electric lamps. 

J. A. SINCLAIR. London. Improvements in fitting electric inean- 
descinglamps with “ leading-in ” wires. 

. L. B. Stevens. London. Improvements in incandescent lamp 
holders for electric light. 

. E. A. B. Bowpzs, C. M. JAcons, and G. BanNFIELD. London. New 
or improved method of and means for signalling on railways. 

January 6, 1897. 

552. C. S. SNELL. Cornwall Improvements in connection with pay- 

ing out electric cable. 


Improvements in or 


Improvements in carriers for incan- 


$65. S. C. CASHEL. Glasgow. Improvements in incandescent electric 
lamp plugs. 

584. F. M. Lewis. London. Improvements in electric governing 
devices for alternating currents. 

595. C. D. Jenkins. London. Improved means for generating and 


storing electric energy in railway carriages and similar vehicles 
for lighting and other purposes. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 
8d. each. 
1896. 


5,256. NisBETT. Electric cables. 

5,796. ATKINSON.  Electrically-driven machinery for cutting coal or 
other minerals. 

4,261. Помзімс AND KEaTING. Electrical lamp. 

7,650. EDMUNDS. Armourings or coverings for electric cables. 

19,507. Млрѕвх. Electric, are lainps. 

24,152. Lake (PARRISH). Signalling apparatus for electric railways or 
tramways. ! 


COMPANIES' MEETINGS AND REPORTS. 


— — 


St. James’ and Pall Mall Electric. Light Company 
(Limited). 


The ordinary general meeting of this Company was held on Tuesday at 
the offices, Carnaby-street ‘central station, Golden-square, W.; Mr. Eustace 
J. A. Balfour (Chairman of the Board of Directors) presiding. | 

. The GENERAL MANAGER AND SECRETARY (Mr. Frederic J. 
Walker) having read the notice convening the meeting, 

The CHAIRMAN said: The first point to which I wish to call your 
attention is the fact that we propose to pay a dividend on the Ordinary 
shares of 104 per cent. ; as against 7} per cent. last year, and 64 per cent. 
the year before. The Preference shares, of course, carry their 7 per cent. 
dividend, and on the Founders’ sbares we propose to pay £56. 17s. 6d. per 
share, which is at the rate of 3,600 odd per cent. During the past year 
there has been an increase in our lamps of 17,017, as compared with an 
increase of 16,569 in the previous year, making a total of 108,803 8 c.p. 
lampe. This increase in the rateof increase isa most satisfactory feature. The 
output of the stations bas increased by about half a million units, as against 
an increase of a quarter of a million units for the preceding year; so that not 
only have we increased the number of lamps, but they are earning a larger 
income than the average of the previous lamps. The total costof production 
per unit, арал from special charges under the heading of depreciation, has 
been further reduced by 15 per cent. We have completed our alterations 
in Mason’s-yard station, and the new plant there has fully answered the 
expectations of the Directors, and we have now no further complaints 
of any annoyance such as the old plant was liable to give rise to. We 
shall, of course, be shortly obliged to carry out further extensions at the 
Carnaby-street station, and the Directors will probably have to consider 
during the current year even wider extensions than that. Nothing of the 
kind, however, will be undertaken except under careful consideration, апа 
only when absolutely necessary. As will be seen from the report, there lus 
been an expenditure, allowing for depreciation, on capital account during the 
year of some £9,000. A portion of this was for new wainr, and for 
strengthening and extending the Company's system ; while tlie remainder 
was in connection with publie lighting. The latter will shortly be 
in operation. There are 12 public lamps now erected, and the number 
will be increased day by day. Well, gentlemen, I have very little 
more to say, but I shall be glad to answer any questions that share- 
holders may put to me. I think that we may fairly congratulate our- 
selves on the results of the past year. I believe all our labours in pre- 
vious years are now really beginning to bear fruit, and that we have before 
us a smooth career, and I hope, for all our sakes, a prospect of reasonable 
annual profits, In conclusion I beg to propose— 


* That the report and accounts for the year ended December 31st, аз sub- 
mitted by the Directors, be received and adopted, and that the dividends 
recommended thercin be declared and paid on February 12, 1897." 


Mr. LATIMER CLARK, F.R.S. (Vice-Chairman) seconded the resolu- 
tion. 

Mr. NEVILLE inquired how the dividend was appropriated to the 
holders of the Founders’ shares. He observed that the amount so appro- 
priated was nearly half of the total amount appropriated to the holders 
of the 19,980 Ordinary shares. He thought that was a large sum. There 
appeared to be very little risk in regard to the Founders’ shares, which 
were shares of only £1 each, whereas the nominal value of the Ordinary 
shares was £5 each. 

Mr. FOSTER inquired how it was that the total expenditure, less depre- 
ciation, appeared on December 31, 1895, at £257,000, and on December 
Slet last at £255,000. 

The AUDITOR explained that the management and other expenses 
incidental to the supervision of works during construction hitherto charged 
to capital account, were, at the wish of the Auditor of the Board of Trade, 
now charged to revenue. That was the explanation of the difference in 
the amounts referied to. 

Col. FRANCIS drew attention to the Directors' remuneration, and 
expressed a doubt as to whether the alteration that had been made in the 
original Articles, resulting in the amount being increased from £1,500 per 
annum, was legal. 

Mr. BOURN asked if the Board had abandoned the idea of buying up 
the Founders’ shares? He did not complain of the rights which the 
holders of those shares enjoyed; but he thought it would be in the 
interest of the Company if those shares could be purchased at a fair value. 

The CHAIRMAN, in reply to the discussion, said: Mr. Neville has 
asked me how the dividend is appropriated on the Founders’ shares. [ 
may point out that the appropriation is in accordance with the Articles of 
Association, which provide that after 7 per cent. is paid on the Ordinary 
shares, one-half of the net profits shall go the Founders’ shares, The 
question of the Directors’ fees has been discussed on more than one 
previous occasion, and in regard to this matter I can only point out that 
the amount taken by the Board is allowed us by the Articles as they now 
exist. The Directors have no desire to take an excessive amount ; but 
we wish to have a reasonable remuneration for the work we try to do for the 
Company. I shall come up for re-election presently, and it is perfectly 
open to you, if you agree with Col. Francis, to refuse to re-elect me. As 
to the Founders’ shares, I may say that the Board are very anxious indeed 
to buy them up if they can do so, and we have never relaxed our efforts in 
that direction. The whole matter, however, rests with the holdera of 
those shares, as they need not sell unless they like. Unfortunately, we are 
advised that the founders must be unanimous before any action can be 
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taken. If any reasonable arrangement could be suggested likely to secure 
the deaired result the Board will willingly support it. 

The resolution was carried unanimously. 

Sir JOHN H. MORRIS, K. C. S. I., proposed the re-election of the retiring 
Directore, Mr. Eustace J. A. Balfour and Mr. Latimer Clark. 

Mr. BOURN seconded, and it was unanimously agreed to. 

On the motion of Mr. SAMS, seconded by Mr. FOSTER, Messrs. Deloitte, 
Dever, Griffiths and Co. were reappointed auditors. 

The CHAIRMAN: I should like to say now what I ought to have said 
in my opening speech. It is that a great deal of the success of this Com- 
pany is due to the extremely efficient permanent staff we have. In saying 
that I especially wish to thank Mr. Walker, our general manager. and Mr. 
S. T. Dobson, our chief engineer, for the conscientious way in which they 
have worked. 

A vote of thanks to the Chairman and the Board of Directora terminated 
the proceedings. 


Willans and Robinson (Limited). 


An extraordinary general meeting of this Company was held on Tuesday 
at the Cannon-street Hotel, London, under the presidency of Mr. Mark 
Robinson, to consider the following resolution—- 


* That the Directors be authorised to issue, upon such terms and conditions 
as they may determine, the unissued balance of the capital of the Company, 
amounting to 7,000 Preference and 7,500 Ordinary shares.” 


The SECRETARY (Mr. C. S. Essex) read the notice convening the meet- 
ing, and the minutes of the last ineeting were taken as read. 

The CHAIRMAN then said: Gentlemen, in rising to move the adoption 
of the resolution of which notice has been given, I wish first to assure vou 
how much we would have preferred to postpone this question until the 
ordinary meeting in April, when the half-year's accounts will be laid before 
you. But though we can give you no exact figures, we know a little more 
than we did when the circular was priuted ; and what we know is good. 
It is a good half-year ; and we shall be able to pay the usual dividend, to 
which it is still wise to restrict ourselves, and to carry a large amount to 
reserve as well. If you could realise the difficulties under which we have 
lately worked, you would see how profoundly satisfactory this modest 
forecast really is, and what far-reaching hopes it justifies for the near 
future, when we shall gain the full use of the spacious, shops and the 
almost perfect appliances, which have been provided at Rugby. If 
we call you together, then, at what we feel to be an inappro- 
priate time, you will understand that we act only under what we 
consider to be irresistible pressure from our growing trade; a pres- 
sure which we believe cannot be resisted without grave risks. We 
do not desire to come to you with a fait accompli, and say: “ We have 
been forced to put extensions in hand ; you must find the money to pay 
for them.” We жап your sanction from the beginning. We are well 
assured, and indeed we hope, that a recommendation of such importance 
will not be adopted without many scarching questions; and, to save time 
later, I will endeavour to anticipate a few that may be asked. What is 
the real necessity for this step, you may inquire ; what does the increase 
of business really amount to: will it last? Bear with me, then, through a 
few dry figures. In 1895, the last and busiest year of tne old Company, 
our orders reached 18,900 т.н.р.—а larger amount than the old plant could 
deal with, even with much overtime worked. We led you to expect 
an increase, and by 1895—in two years—the orders were 27,900, or 
about 50 per cent. greater. Meanwhile we bought new plant and laid 
out new works, to deal with at least double the figures of 1893, or, say, 
from 35,000 т.н.р. to 40,000 1.H.P.; and to some extent we brought the 
new plant into uxe at Thames Ditton, without waiting for the buildings 
at Rugby. But our customers were still less willing to wait ; and in 1896 
their orders reached the surprising figure of 45,500 u.r., or another increase 
of over 50 per cent.—figures whicn, though I speak under correction, 
must surely place us amongst the leading engine-producing firms in this 
country, or in the world, Nor is this all. We did our best in 1896 not 
to swell the orders, but to limit them; and had we taken all which 
were offered to us, but which fell to others because we could not take 
them, last year's figures would have been wonderful indeed. Thus the 
demand already exceeds the contemplated limit of producing power, even 
before that power is available. No one can doubt the cogency of these 
figures, or their generally happy augury for us. But you may well ask if 
this astonishing demand is likely to continue, and whether, if it dors, we 
are bound to meet it? Its continuance, gentlemen, ia a matter of opinion; 
but, trying to forecast the future, as men of business must, we believe 
that the demand will continue, that it is not merely an incident of an 
exceptionally brisk state of trade, but is the outcome of circumstances 
largely independent of trade revivals or depressions. In fact, we helieve 
that we have but touched the borders, so to say, of some of the widest 
fields of work that are open to us. As to whether we ought to prepare to 
meet this great demand, and not merely hold it at arm’s length, as we have 
unhappily been forced to do of late, our opinion ія definite and strong. 
This is a tide which must be taken at the flood ; if it i» ungratefully 
dammed back it will fertilise not our landa, but the lands of others. We 
began the year with horse-power representing nearly a year's orders in 
hand ; and though some of these orders were almost completed, and othera 
far advanced, vet the work which remains to be done, before we can touch 
the year’s own work, is very large. Uniess we promptly increase our 
capacity, our position in a few months may be really serious. The troubles 
resulting from delays with previous orders have been serious enough ; and 
though we have to thank the municipal authorities and other customers 
for most lenient and considerate treatment, due we hope in some measure 
to the character our Company holds for straight feeling and good faith 
towards ita customers ; yet we must not presume on this kindness being 
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| repeated. So weighty is this consideration that some expenditure of capita! 


could be justified, even if its end were no more than to expedite the work 
now on order. It need hardly be said that overtime and night shifts are 
resources we have worked for all they are worth—and that, beyond very 
moderate limits, is not much. We can do no more in that direction, 
and we wish to do much less. The need for further plant is thus only 
too easy of proof; but before you place new funds in our hands, you may 
reasonably ask with what wisdom we have apent those already entrusted 
tous. The answer to this is long and difficult: it involves a full descrip- 
tion of the new werks and plant at Rugby; an analysis of their cost; and 
a defence, if one be called for, of their design. Al] this we shall be ready for at 
the spring meeting ; but itis not possible to effectively discuss it now, while 
the last half-year’s accounts are still in the making. Nevertheless, we can 
say, in general terms, what we have spent, or have undertaken to spend, 
and what we have got for it, or hope to get. [The Chairinan here entered 
into a brief but clear statement of the expenditure at Rugby, amounting 
to about £130,000, about £34,000 having during the same time been 
taken into the business as additional working capital. It must be 
remembered (he continued) that though new plant and works are fairly 
under one’s control, to spend or not to spend, the need for working 
capital is much more difficult to foresee and to regulate. In that depart- 
ment one is largely the sport of circumstances, especially of those which 
attend a state of growth and prosperity ; for instance, a customer whose 
support is invaluable, may yet be slow at paying his accounte, or the very 
magnitude of his orders may lock up great sums in materials and labour. 
It is well worthy of note that but for the great recent increase in the 
amount locked up in working capital, we might now forecast a large sur- 
plus after paying for the new plant and worke, instead of a small defi- 
ciency, as my figures indicate. On the question whether the money spent 
upon the present extensious has been wisely apent, we have no misgivings 
that we shall fail to satisfy you on that point. The new plant raixes our 
output from 17,650 H.P., despatched by the old Company in 1893, 
to an estimated output, as already stated, of from 35,000 to 40,000 H. p., 
we hope in 1897. What we now wish is to raise the producing capacity 
from this estimated output of 40,000 H. 1. to 60,000. We propose to 
add 50 per cent. to the capacity of the machine and erecting shops at 
Rugby, and tools to correspond, and to make certain other additions to the 
plant. This we believe we can do, as well as inske a liberal provision for 
further increase of working capital, by the issue of, say, 9,000 shares (£45,000) 
out of the remaining 15,000 shares, though we also ask you to relieve 
us of the necessity for coming to you specially a second time, if, or when, 
necessity appears for issuing the balance. It is proposed to offer the shares 
pro rata, to existing ehareholders, in proportion to each one's present holding, 
and this leads us to fix the number to be issued at 9,000, rather than at the 
round figure of 10,000, because it will enable ua to offer exactly one share for 
each five shares held, and so avoid fractional calculations. Assuming that we 
have gained your approval to our proposals so far, we desire next to learn 
your views upon the subject of premium. The last Stock Exchange List 
gives the quotations as 64 to 7 for the Preference, and 74 to 83 for the 
Ordinary shares. The average prices, under all the transfers which have 
passed through the Secretary's hands in the last three months (excluding, 
of course, those at nominal considera'ion', are £6. 16s. 6d. for the 
Preference, and £8. 5s. 7d. for the Ordinary. We think thes» figures point 
to issuing the shares at £6 for the Preference and at £7 for the Ordinary, 
or at premiums of £1 and £2 respectively, as alike just to the Com- 
pany and to the shareholdera who respond to the invitation. А cus- 
tum has arisen in such cases of allowing shareholders to transfer their 
rights to a nominee if they do not care themselves to take up their propor- 
tion. We shall be glad to learn your views upon this point. As it is not 
probable that every holder will take up his proportion, we propose to 
invite those who may wish for more shares than their pro raté number, to 
make an additional application ; and the same privilege may be offered to 
those who, holdiug less than five shares, are not entitled to any allotment 
as of right. From what we can learn there should be no need to offer the 
shares to any but our present shareholders. The money is not, of course, 
required at once, and it is proposed to spread the payment over a long 
period, say, £2 on Preference shares upou allotinent, and £5 on Ordinary 
shares upon allotment, £2 per share on August 1, 1897, and £2 per share on 
February lst next year has been suggested. It has, however, been pointed 
out that that is a very long time off, and perhaps there will be some 
expression of opinion about it, and whether the call should be paid next 
autumn or later. So far аз the Company is concerned, it could do very well 
without the money until the new year. He then concluded by proposing 
the resolution as above. 

Mr. ANDERSON (a shareholder) seconded the resolution, but urged 
the necessity of appointing more Directors. The Company was now so 
large, and there was so much capital invested in it, that, however hard 
and well the Managing Directors worked, there was more to be done than 
they could overtake. I: they had the assistance of two business men as 
ordinary Directors it would be to the advantage of the shareholders and 
a relief to the managers, who would then have more leisure to devote 
themselves to the technical and commercial part of the business. He 
therefore suggested for their consideration that at the next general meeting 
two suitable Directors should be appointed to assist the Managing Direc- 
tors in the general work of the Company. This was a suggestion. 

General Sir RICHARD SANKEY, K.C.B., R. E., thought that Mr. 
Anderson's suggestion was inopportune at that moment. They had heard 
an extremely lucid statement from the Chairman respecting the position of 
the Company, and to his mind that statement was very satisfactory. As one 


‚ of the oldest sharebolders, possessing a considerable stake in the Company. 
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and taking a great interest in its prosperity, he might state that he had 
visited the works at Rugby three times, and had made himself acquainted 
with their condition in their latest form. He then detailed the progress gene- 
rally of these works, and expressed his belief that they were all agreed that 
nothing could well have been more judicious, as regarded the manufacture, 
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output, and distribution, than the centre which had been chosen at Rugby. 
where in a few months probably everything would be in full swing. To 
his mind, the provision of à testing shop with an adjunct for experiments 
and research was very judicious, He had had a good deal of experience 
in all matters connected with buildings, and, во far as he could learn, the 
expense connected with the new works had been moderate, and cer- 
tainly, as far as he could see, the work was admirable. The one point, of 
course, for himself and his co-trustee, Mr. Frederick Gordon, had been to 
see that the arrangements for insurance and the safety of the huilding, 
upon which so much depended, had been duly attended to: and nothing 
better could have been done than had been done in this respect. On the 
whole he thought they had every reason to be satisfied with the position 
and progress of the Company, and he was quite prepared to support the 
resolution. He added that a peculiar feature in connection with the new 
works was that they could be added to, soas to doubleand possibly treble their 
extent without any undue expense, and without in any way in'erfering 
with the sequence of the work. He felt sure that the money which was 
proposed to be raised now would be well and judiciously expende), as, in 
fact, all the other capital had been. 

Mr. W. Н. WILLCOX inquired whether the premium oa the issue of 
the new shares would be placed to reserve or be used in the business. 

The CHAIRMAN, in reply, stated that the important question which 
had been raised by Mr. Anderson would receive their very best attention. 
Sir Richard Sankey had given him a fine opening for talking about the 
new shops, which was just what he would like, but he would refrain from 
going into that matter on the present occasion. Whether the proposed 
premium on the new issue should be added to the reserve fund, i. e., 
actually locked up in investments, or invested in the business, had not 
yet been taken into consideration by the Directors, The reserve fund was 
already large, and was growing rapidly from their profits. The question, 
however, should be fully considered. e 

Sir GILBERT CLAYTON EAST, Bart., stated that the suggestion 
raised by Mr. Anderson had his entire sympathy. Their bus ness had now 
grown so rapidly that he thought the time had arrived when they ought 
no longer to leave the management to во smal! a Board as three. Speak- 
ing for himself he could only say that he would have felt ita very great 
help if there had been an additional number of Directors to share the 
great responsibility which had rested on thein, with the Jarge amount of 
business they were now doing. 

The CHAIRMAN then put the resolution in the usual way, and declared 
it carried nem. con. 

On the motion of General MICHAEL, seconded by Mr. ANDERSON, a 
cordial vote of thanks was passed to the Chairman and Directors. 

The CHAIRMAN acknowledged the vote, and the proceedings ter- 
minated. 


Waterloo and City Railway Company. 


The sixth half-yearly general meeting of this Company was held yester- 
day at Waterloo Sta ion. Mr. Wyndham S. Portal presiding. 

The SECRETARY (Mr. Fred. J. Macaulay) read the notice convening 
the meeting. The report of the Directors and statement of accounts were 
taken as read. 

The CHAIRMAN, in moving their adoption, after stating that the 
number of shareholders had increased to 600, said that the works were 
commenced in June, 1894, and had continued to advance steadily aud 
satisfactorily since that date. When they met in August last he gave 
them the full particulars of their agreement with the South-Western 
Railway Company and the Central London Company, as well as their 
negotiations with the City authorities and the Thames Conservators, all of 
whom had been very considerate in their dealings with the Company. He 
was sure that the shareholders felt in common with the Directora the 
loes the Company had sustained by the death of their engineer, Mr. J. H. 
Greathead, whom they all esteemed so highly as a man of the strictest 
integrity and high intellect. He was happy to say that they had been for- 
tunate in securing the services of Prof. A. b. W. Kennedy to fill the 
vacancy, and they had every confidence that with that gentleman's help and 
that of Mr. William R. Galbraith, the works would go on very satisfactorily. 
Prof. Kennedy had been good enough to send him a few lines stating 
· among other things that specifications had been sent out to a number of 
firms, covering the whole of the electrical equipment of the railway, in-lud- 
ing boilers, dynamos. generating stations, main conductors, motora, 
carriages, and the lighting of the trains, tunnels and stations, &c. Already 
tenders had been received from eight firms, and were now under 
consideration. It was intended to put the electrical equipment in order 


at once so that it might be all completed by the time the line was finished. 


He might say that the contractors were giving entire satisfaction as to the 
manner in which the works were being carried on. The Parliamentary 
limit of time ran out in July, 1898; but they hoped to have everything 
completed and in running order long before that date. Certain Bills had 
been deposited in Parliament with regard to railway schemes which might 
affect the interests of the Company. Опе was the underground railway 
between the City and Earl's Court, promoted by the District Railway 
Company; and another was the line from Hammersmith, which was 
being carried out by an independent Company. Their engineer's report 
showed that from the shaft in the River Thames towards Waterloo station, 
the northern, or “up,” tunnel has been driven throughout. aud has formed 
a junction with the tunnel works underneath the general offices of the 
South-Western Company. The southern, or “down,” tunnel has been com- 
pleted between the same points, except for a length of 82 yards near 
Waterloo-road. The total length of single tunnel oriven since the com- 
mencement of the work has been 4,506 yards. The Chairman explained in 
detail the financial condition of the Company, and concluded by saying 
that he was sure the shareholders would congratulate both the engineers 


and the contractors upon the happy stage at which they had arrived 
without any acc'dents of serious importance. Before the end of the year 
they hoped the line would be completed, and prove the success which they 
all expected. 

The motion was carried unapimouslx. 

Mr. WM. W. PORTAL and Sir CHARLES SCOTTER were re-elected 
as Directors. 

At a special general meeting, afterwards held, a resolution was carried 
approving of a Bill introduced into Parliament conferring further powers 
ou the Company in connection with schemes in which they and the London 
and South-Western Railway Company are jointly interested. 


Central London Railway Company. 


The third ordinary general meeting of the shareholders in this Company 
was held yesterday (Thursday) at the Cannon-street Hotel, under the 
presideney of Mr. Henry Tennant. 

The SECRETARY (Mr. R. O. Graham) having read the notice calling 
the meeting, 

The CHAIRMAN stated that the report of the engineera regarding the 
progress of the line said in effect that tunnelling operations were in full 
progress The first process in the execution of works like those of the 
Ceutral Londoa Railway was the sinking of shafts, and this to a very 
large extent had been accomplished. It was from these shafts that t^e tun- 
nelling had to be carried on, aud this was iu progress at ten different 
places on the line, anl in the two tunnels there were now 15 shields at work, 
while more would be introduced very shortly. They would therefore see that 
during the last six months much had been done, and the contractors were 
in а position to push on the work without material hindrance or inter- 
ruption. The honour of knighthood has been conferred on the Chairman 
of the Electric Traction Company, which, as contractors to this Company, 
had large responsibilities iu connection with the undertaking. As regards 
the subways at the Bank station, which was a work of considerable diffi- 
culty, it was satisfactory to find that the engineera were able to report 
that substantial progress was being made. there was one point on the 
line where a station had been cont-iuplated, namely, at Davies-street, in 
Oxford-street. Under the Central London Act of 1891 a conditional 
authority was given to construct a station combined with certain 
street improvements at the point in question. With respect to this 
site, negotiations had been necessary, and they were commenced, but 
they came to nothing, as no satisfactory arrangement could be effected. 
The Directors thought that the public in that locality should be 
affordet the advantage ef a station on the Central London Rail. 
way, and it was, therefore, proposed to acquire other property for 
the purpose, which would be at least equally, and probably more, con- 
venient. To carry out this object, a Bill would be -ubmitted for approval 
at the special meeting to be held as 8oon as the ordinary business of the 
half-yearly meeting was completed. At the last half-yearly meeting he 
stated that the Directors anticipated the completion of agreements with 
the Great Eastern and North London Companies in relation to a proposed 
station at Liverpool-street. The Directors, after giving tlie most careful 
consideration to the whole subject, thought it best—for the present, at 
least to discontinue negotiation s, being sati-fied that the interests of the 
Company would not be prejudiced by the wloption of that course. The 
expeuditure duriug the half-year had amounted to f565, 2:8, and the total 
outlay had amounted to £807,326. In order to provide fur the outlay on 
the works during the next few months a call of £2 a share was made 
payable on the Ist inst. After referring with great regret to the death 
of Mr. J. H. Greathead, who had been one of the engineers of the Coin- 
pauy, and whose name was a-soeiated with the "«hield system” of 
tunnelling, and expressing sympathy on the part cf the Company with 
Mrs. Greathead, the Chairman concluded by moving the adoption of the 
report. 

The Right. Hon. Lord COLVILLE OF CULROSS, K.T., seconded the 
motion. 

A discussion followed ; and in answer to questions, 

The CHAIRMAN stared that it was a litle difficult at a shareholders’ 
meeting t» g» into the question of the negotiations with the Great Eastern 
Company. Broadly, he thought he might say that the Great Eastern 
Company and the Central Loudon Company would appear to have 
a mutual interest in the connection between the Bank and their Liverpool- 
street stat^on, und he thought that the Central Loudon Company finally 
considered that perhaps the Great Eastern. Company were hardly realising 
the position which the Central London Company thought they ought to 
take. There were various matters which the Central London Company 
would have to consider, and one was the mode in which the railway would 
have to be worked, and they were finally unwilliag to tie themselves to con- 
ditions in respect of the station which might intertere with the freedom they 
thought would be necessary when the Ceutral London Railway was opened 
for traffic. The Directors were not suggesting the repeal ot the powers 
which the Company po sessed for consiruciiug the railway from the Bank 
further eastwards. The negotiations had been terminate! for the present, 
but the powers of the Central London Company remained just as they were 
before; and is did not follow that becaus: they bad terminated certain 
negotiations, nothing woul ever occur again with the object of carrying 
out what had been suggested as a desirable arrangement — namely, extend- 
ing the line from the Bank further eastwards. With regard to the 
abandonment of the Davies-street site, conditions. were proposed and 
demands inade which those who had to deal with the matter for the Com- 
pany did not think were reasonable or proper. Finally, the negotiations 
were put an end to by a representative of one of the parties interested in 
the property which had to be dealt with at the Davies-street site. There 
was а stipulation about their depositing £20,000 in connection with 
carrying out the proposed Davies-street improvements. 
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The motion was then adopted. 

An extraordinary general meeting was held subsequently to consider a 
proposed Bill in Parliament for conferring further powers on the Company. 

The CHAIRMAN stated that the Bill proposed to acquire property on 
the north side of Oxford-street, very nearly opposite the Davies-street 
site, and this would involve simply the moving of the station about 
66 yards eastwards. 

Sir FRANCIS KNOLLYS, G.C.M.G., C.B., seconded the motion. 

In answer to questions the CHAIRMAN stated that they had, so far, no 
official knowledge of any opposition from public bodies in connection with 
the object sought by the Bill, but the time for petitioning had not expired. 
Speaking generally, he believed that the new eite would not be more 
costly than the other. 

The resolution was agreed to with two dissentients. 


London Electrical Cab Company (Limited). 


The statutory general meeting of the shareholders of this Company was 
held «n Friday last, at Winchester House ; Mr. H. H. Mulliner presiding. 

The SECRETARY (Mr. Waiter P. Eldrid) having read the notice con- 
vening the meeting, 

The CHAIRMAN said that the attention of the Directora had been 
called to several paragraphs in different newspapers, expressing wonder 
that a number of electrical cabs were not already on the streets of London. 
It seemed to him almost unnecessary to answer such a question, because it 
was perfectly obvious that until the Company was formed and the capital 
subscribed it was impossible even to order the cabs; and when these were 
ordered it necessarily took time to construct them. Very possibly they 
might have had one or two cabs completed, made eome trial trips, and 
acquired the reputation of having been very busy people. But,as far as he 
was personally concerned, he was a little tired of hearing about trial trips. 
What they wante to see was not one or two cabs running along the streets 
to the astonishment of the people, but to see cabs running on a commercial 
basis, and many of them. As far as the building of the electrical carriage 
went, еге was no difficul:y about that. It was mentioned in the pros- 
pectus that Mr. Beraey, whose services they had, and whose patent they 
had acquired, had built electrical carriages successfully years ago, and it 
was not necessary to run trial trips. Their responsibilities were far more 
serious than that. They felt that their chief responsibility was to build 
electrical carriages that would run not only satisfactorily to the usss, but 
would be suitable to stand the immense amount of wear by daily public 
use in London. He had no belief whatever that individuals would be able 
to purchase electrical carriages and work them for their private use. To 
do that would entail expensive machinery fcr charging and transforming 
the electricity, expensive plant for taking off and putting on the accumu- 
lators, the services of a competent electrician ; and, what was more, it was 
desirable that the accumulators should be all guaranteed. It was no 
likely that makers of accumulators would guarantee to supply them to а 
single individual, because they would not know how the accumulators 
would be taken care of. But he had the greatest possible belief in elec- 
tricity as the future motive power for street traffic in London, where it could 
be organised on a thoroughly business basis. What was wanted was to have 
the vehicle so built that the driver could not get at the electrical appli- 
ances, во that there would be no fear of these being damaged. They had 
secured the services on the Board of the Hon. Reginald Brougham, who was 
one of the pioneers of electrical traction in London ; and the succe:s that 
they meant to attain in the future would be due largely to the help of that 
gentleman. At this point the Chairman placed on the table in front of 
him a set of 50 drawings, which, he said, represented the result of 
Mr. Ber-ey’s eight years’ work in connection with electrical carriages, 
Mr. Brougham's experience as an electrician, and his (the speaker's) 
experience as a practical coachman. Continuing, the Chairman went on 
to say that the shareholders would remember the report (issued with the 
prospectus) of Mr. Manville, whom he regarded as the highest authority on 
all matters connected with electrical traction. Before that , gentleman 
passed those drawings and specifications he went thoroughly into every 
detail, suggesting several valuable improvements. Perhaps the moat 
valuable of езе was the invention known as the Thomson-Longvi'le 
Series Parallel Controller, which had made electrical traction so huge a 
success in America. It was the only known invention which enabled 
persons to use the electric curent in exactly the ratio required. There was no 
waste with it, and it would save from 35 to 40 per cent. of the current 
hitherto used for an electrical carriage. Moreover, it would simplify the 
construction of the vehicle and obviate other complications with regard to 
speed, gear, and so on. They had acquired the sole use of that invention 
for the purposes of the Company. He emphasised the words “sole use,” 
because it appeared to him an important point, as it gave them a monopoly 
in the invention as far as cabs were concerned. As regarded the supply of 
electricity, they had come to an agreement with the London Electrical 
Supply Corporation, which had treated them in a very fair spirit, fully 
realising that the business which the Company's industry —if it succeeded 
as they believed it would succeed— would bring would be very considerable. 
They had obtained suitable preinises near Westminster Bridge in which to 
carry on their bueiness. He considered Lambeth an ideal locality for the 
purposes of a cab company. They had secured the necessary apparatus for 
transforming the electricity and handling the accumulators. As to the 
last, Mr. Manville had invited tenders and samples from every niaker. 
Those samples were now being tested on a vibrating immovable Loard at 
Faraday House, Charing Cross-road, W.C. They had, of course, to order 
accumulators for the first carriages; and after sume negotiations, they placed 
the contract with the E.P.S. Company, which made the Faure-King cell, 
which he regarded as the best in the market. What they all naturally 
wanted to know was, when would the vehicles actually commence to run? 


They had done their best to hasten the delivery of them under certain 
penalty clauses, and the promises which they bad received made him 
believe that the carriages would be in their possession in a little under 
three months. Mr. Manville had gone a fortnight ago to America with the 
object of hastening the delivery of certain parts which had to be ordered 
over there. Jn conclusion, he would say that the more he had gone into 
this subject the more confident he was in the future of electricity as the 
motive power for street cabs in London, and he believed that the original 
shareholders in this Company would have reason to congratulate themselves 
on their investinent. 

" | answer to Dr. Drysdale, Mr. Green, Mr. Westrop, and other share- 

olders, 

The CHAIRMAN added that the total amount of capital subscribed by 
the public was about £63,000. The vendors were most reasonable with the 
Company, agreeing to conditions which he thought everyone would admit 
were very fair. These were: First, that the proportion of working capital 
should remain exactly as it was set down in the prospectus—namely, 
£42,000, which he thought would be ample to secure the success of 
the Company's business; secondly, when the Company became a success 
the remaioing capital would be called up, when the vendors would be paid 
in full. A quotation had been applic for оп the Stock Exchange, and 
would be granted probably in a week. The cabs to be constructed would 
number 24 at first. As soon as these were completed others would follow 
as quickly as they could be finished. The tariff for their caba would be 
the same as that now adopted. The cabs, of course, would be all licensed 
by the authorities at Scotland Yard. 

On the motion of Dr. DRYSDALE, a vote of thanks was passed to the 
Chairman, and the proceedings ended. 


After the meeting, and under the personal guidance of Mr. Walter €. 
Bersey, a practical demonstration of the efficiency of one of the Company's 
carriages was given in Winchester-street and Old Broad-street. 

The vehicle, which contained in addition to the coachman two other 
gentlemen, seemed to be perfectly under control, and ran smoothly at the 
pace of an ordinary Hansom cab. 


Yorkshire House to House Electricity Company 
(Limited). 


The ordinary general meeting of this Company was held at Leeds on 
Tuesday. The Chairman (Mr. Grosvenor Talbot), in moving the adoption 
of the report, said that the capital expenditure during the year amounted 
to £28,851, the larger portion of which (£22,819) had been expended in 
the purchase of the Britannia Mills, which the Directora felt would be of 
enormous value when they had to make use of that place аз a station. 
The capital expenditure at present stood at £105,377. After deducting 
£3,020 for depreciation there was a profit for the twelve months of 
£6,960, and to that had to be added £517 balance from the previous year, 
making a total of £7,477. In June last the Directors declared an interim 
dividend of 5 per cent, which absorbed £1,652, and thus there was the sum 
of £5,825 for dispozal now. Out of that amount it was proposed to pay a 
dividend for the half-year at the rate of 7 per cent., making 6 per cent. for 
the year. £2,500 would be placed to reserve, and £352 carried forward ; 
and in taking sucha course the Directors were only following out their 
poliey of building up as quickly as possible a substantial depreciation 
and reserve fund, as they felt that the future of the Company 
depended largely upon what was now laid aside when the machinery was 
in its best condition. They had a depreciation fund of £4,300, and a 
reserve fund of £5,000, and considering the youth of the Company he 
thought there was reason for congratulation that so handsome an arrange- 
ment had been made. The total revenue of the past year was £14,757, 
against £11,431 in the previous year, an increase of 29 per cent. The 
expenses, after deducting depreciation, amounted to £5,075, compared 
with £4,651 in 1895. During the year they had sold 701,409 units, 
against 524,629 in 1895, an increase of 176,780 units. The num- 
ber of lamps installed reached а total of 39,596, as compared with 
32,539 in December, 1895, an increase of 6,857, and a much larger 
increase might have been snown but for the unfortunate strike in 
the building trade, which had interfered with the arrangements made : 
to put in additional machite-y at the works by September 1 last. 
An offer had been made to the Leeds Corporation to light the streets of 
the city electrically. They had offered to supply current from the central 
station to the end of Boar-lane, and from Leeds Bridge to the Dispensary 
in Briggate, at less than £500 per annum, a sum which the Directors 
believed was less than the present cost of the gas. Dealing with the ques- 
tion of raising new capital, the Chairman said there was at present a very 
large expenditure going on at the works. It was necessary to put down 
new engines, boilers, dynamos, and other plant, and they would have to run 
their mains in all directions round the town. The proposal was to increase 
the capital from £100,000 to £200,000. It was intended to issue stock at 
par for £94,740, which would be offered to the existing shareholders, but 
not more than half the amount would be called up this year. He believed 
the time had arrived when electric lighting property received the confi- 
dence of the public. With a wide field and with care and caution in the 
conduct of the Compiny, capital would rapidly have to increase. He 
thought there was good reason for saying that electric stocks had taken 
their proper place in the markets of the country. In conclusion, the Chair- 
man referred to the efficient manner in which the Company was served by 
its officials. 

The motion was seconded, and duly passed. 

It was also resolved to increase the capital to £200,000 by the creation 
of 20,000 new shares of £5 each, to rank vari passu in all respects with 
the existing Ordinary shares. 


> 


THE ELECTRICIAN, FEBRUARY 5, 1897. 


491 


Newcastle-upon-Tyne Electric Supply Company 
(Limited). 


The Directors’ report fer the year to December 31st last shows that the 
demand for electricity has again improved, the units sold having been 
535,953, against 448,832 for the previous year. The expenditure on 
capital account bas been increased by the addition of another complete set 
of plant‘ and by the extension of mains including a new line to Byker and 
Heaton district, the outlay being met by calling up the unpaid share capital 
amounting to £6,800, The total profit, including balance brought forward, 
is £3,779, out of which the Directors have written off £700—the balance 
of capital expenditure suspense account, and have carried £1,000 to reserve, 
making the amount reserved to date out of profits £4,004. 3s. 7d. An 
interim dividend at the rate of 5 per cent. per annum was paid for the 
half-year to June 30., and the Directors now recommend the payment of 
a dividend at the same rate (less income-tax) for the period to December 5186, 
absorbing £980. 6s. 9d., and leaving a balance of £241. 98. 8d. to be carried 
forward. 

The Company's shares are now quoted on the local Stock Exchange. 
Nearly the whole of the existing share capital has now been issued, and in 
order to meet the expenditure necessary to provide for the continually 
increasing demand for electrical energy the Directors propose to increase 
the nominal capital from £50,000 to £100,000. This new capital will be 
issued from time to time as further outlay becomes necessary. A special 
resolution to sanction this increase is to be submitted to the forthcoming 
general meeting of shareholders. The retiring Directors, Mr. T. G. Gibson 
and Mr. J. H. Armstrong, will offer themselves for re-election. 


National Electric Supply Company (Limited). 
The report of the Directors of this Company for the year ended 
December 31, 1896, states that the business shows a steady increase, and 
the position of the Company has been considerably strengthened during 
the past year. The expenditure on capital account now stands at £70,680, 
an increase of £3,640 for the year. The mains have been extended in 
Bow-lane, Ribblesdale-place, Upper Walker-street, Meadow-street, Glover- 
street, and Garstang-road ; and a new feeder main has also been laid from 
the works, to meet the increasing demand in Winckley-square and the 
neighbourhood. "Thirty new arc lamps for public street lighting have been 
erected, and the necessary connections made to the mains. The required 
capital bas been raised by the issue of Four and a-Half per Cent. Second 
Debentures. | Ие 
The gross profit for the year is £4,025. 78. 5d., an increase of £1,623 
14s. 4d. over last year. After paying debenture and bank intereat, the 
Directors recommend that the balance sbould be appropriated as follows :— 
To Interest on debentures and bank interest £1,115 17 0 
Depreciation on machinery, &c., and to provide 
for bad and doubtful debts .................. — 409 13 11 
„ Writing off loss on working during 1892 and 1895 1,000 0 0 
„ Reduction of preliminary expenses 174 17 11 
Payment of a dividend, at the rate of 24 per 
cent.,on the Ordinary shares for the year 1896 1,324 18 7 
£4,025 7 5 


The plant and machinery have been maintained in a high state of 
efficiency, out of revenue, and are capable of furnishing a much larger 
output than has yet been required. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 
——A——— 


WILSON MANUFACTURING SYNDICATE (LIMITED).— This Company was 
registered on Jan. 30th with a capital of £2,000,in £1 shares, to acquire from 
Mr. Reginald P. Wilson, Victoria-street, Westminster, London, S.W., the 
benefit of certain inventions relating to the regulation of electricity meters 
and magneto-electric regulating and controlling appliances for dynamos and 
other electric apparatus adapted also for indicating and recording purposes, 
and to magneto-electric governing appliances for steam engines, waterwheels, 
&c., and to carry on the business of electrical and mechanical engineers, 
machinists, metal workers, &c. The subscribers are, with one share each : 
Wim. E. Townsend, Chas. A. Baker, M. Shepherd, G. Middleton, F. W. 
Marshall, L. T. Salt, D. J. Filmer. The first Directors are :—Charles A. 
Baker, Victor G. Middleton, William H. Story, William E. Townsend and 
Mervyn V. Stikeman. 


APRICAN TRANSCONTINENTAL TELEGRAPH COMPANY (LIMITED).— 
The annual return to Oct. 5186 has been filed. The nominal capital is 
£140,000, in £1 shares, all of which have been subscribed for and allotted. 
The full amount has been called on 1,506 sbares, and 10s. per share on the 
others. 


AMAZON TELEGRAPH COMPANY (LIMITED).—The annual return to 
Jan. 14th has been filed. The whole nominal capital of £250,000, in £10 
shares, has been taken up, and the full amount has been called and paid. 

BRITISH AND FOREIGN ELECTRIC AND ENGINEERING COMPANY 
(LIMITED).— Notice is given that the name of this Company will be struck 
off the Register unless the neceseary returns are filed forthwith. 

CALLENDER’S CABLE AND CONSTRUCTION COMPANY (LIMITED).— 
The statutory return to Dec. 2nd has been filed. The whole nominal 
capital of £100,000, in £5 shares, has been taken up, and the full amount 
has been called and paid. 

WHITEHOUSE AND THOMAS (LIMITED).—The statutory return to Sept, 
9th was not filed till January 28th. The capital is £35,000, in £1 shares, 
of which 825 have been taken up. Of these 818 have been issued as fully 
paid, and £1. per share has been called on the remaining seven shares. 


CITY NOTES. 


MEMORANDA.—Bank rate, 3 per cent. (Feb. 4, 1897). Price of silver 
2984. per oz. (Feb. 4th). Consols (21 per cent.) 1154—1154 for money, 
1153—113§ for account; 24 per cent. 106—1064 (Feb. 4th). Stock 
Exchange Settling Days: Consols, Feb. 27th; Stocks and Shares Con- 
tinuation Days, Feb. 10th and 24th; Ticket Days, Feb. 11th and 25th; 
Par рау Feb. 12th and 26th ; Mining Share Carry-over Days, Feb. 9th 
an ; 

CITY AND SOUTH LONDON RAILWAY COMPANY.—The traffic returns of 
this railway for the week ended Jan. 31 were £1,101, against £991 in 
the corresponding week of 1896, an increase of £110. The total receipts 
for the half-year amount to £5,489, against £5,026 for the corresponding 
period of 1896 ; an increase of £463. 


` CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED)—The Directors 
of this Company have agreed (after providing for the dividend on the Pre- 
ference shares) to recommend a dividend of 8 per cent. per annum (free of 
income tax) on the Ordinary shares for the half year ended Dec. 31, 1896. 


GIANT'8 CAUSEWAY, PORTRUSH AND BUSH VALLEY RAILWAY AND 
TRAMWAY COMPANY (LIMITED). - The ordinary general meeting of this 
Company was held on Monday last. Іо moving the adoption of the report 
and accounts the Chairman (Dr. A. Traill, J.P.) stated that there was a 
slight falling off in the receipts during the past year. There had been an 
increase of 1,005 in the number of first-class passengers, and a decrease of 
5,727 in the number of ordinary passengers carried. The receipts had 
fallen from £3,107. 9s. 5d. in 1895 to £2,859. 10s. €d., and this temporary 
falling off was attributed partly to the interference of tne Board of Trade 
with the working of the line, and partly to the inclemency of the weather 
in September. There was, however, a considerable reduction in the expen- 
diture, which amounted to £2,042. 18s., against £2,426. 5s. 2d. in 1895, 
and consequently there was a credit balance of £851. 16s. 10d. The 
Directors had been in treaty with different firms with a view to the equip- 
ment of their line on the overhead system, but they had not been yet 
able to come to a satisfactory arrangement on this point. The report was 
adopted ; and Prof. Fitzgerald, of Dublin, was appointed a Director in the 
place of Lord Templetown, who resigned his seat at the Board. 

GREAT NORTHERN TELEGRAPH COMPANY.—The numbers are pub- 
lished of 100 Debentures of £100 each of this Company, which have been 
drawn for payment on March 1. The Debentures will be faid by 
Messrs. C. J. Hambro and Son, 70, Old Broad-street, London, E.C. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended Jan. 31 amounted to £1,227. The amount 
for the corresponding week last year was £1,044. Increase, £183. 

STOCK EXCHANGE NOTICES.—A pplications have been made to the Stock 
Exchange Committee to appoint a special settling day in and grant a 
quotation to £400,000 Sterling Four per Cent. 500 year Debenture stock 
of the Commercial Cable Company, and to appoint a special settling day in 
62,768 shares (Nos. 1 to 62,768) of the London Electrical Cab Company 
(Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—'This 
Company's traffic receipta for the week ended Jan. 29, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,553. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). — The 
estimated amount of the traffic receipts of this Company for the half- 
month ended Jan. 51 is £2,465, against £2,922 in the corresponding 
period of 1896. 

WESTMINSTER BLECTRIC SUPPLY CORPORATION (LIMITED).—Sub- 
ject to audit, the Directors of this Company will recommend payment of a 
dividend for the past half-year at tbe rate of 12 per cent. per annum, making, 
with the interim dividend already paid, 9 per cent for the year 1896. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


PRESENT AMOUNT | LAST = 5 w ripe BATE PER EN 
OF DIVI- 'ERK&'S PRICE ednesday, NT DIVIDEND DUE. URING WIRE 
AMOUNT.| SHARE. DEND. NAME. JANUARY 27. | February 3. | YIELDED | ENDING JAN. 50 
ELECTRIC RAILWAYS ano TRAMWAYS. | Highest | Lowest 
9.104 £10 8/0 | Central London Ordinary ....................Xd, 91 10} 93 10} 218 6 | June and December = - 
207. 849 10 1/0 Do. («6 paid): ............. 9 m sevens xd s 4 6} e$ 217 8 i MOV s» e 
£5» we tock 134 Cuy and South London Railway Con. Ordy: ~... 59 61 68 60 212 0 | January and Ju, — e" .. 
8. 25 . bX bo. 6% Perpetual Prefereno ——- 153 16 153 16 8 3 8 T T vá e 
2158 171 Stock 47 Do. 4% Perpetual Debentnre ee oe 186 188 189 141 217 2 | Мауапа November 85 ee 
54,000 10 1/93} | Waterloo and City Ordinary (£8 paid) .......... 73 8 v 10} з 8 0 | June and December - 22 
1.00 10 29% | Liverpool Overhead Railway Ordinary æ - 1 15$ 181 18} 2 4 6 | February & August NS — 
10,000 10 b. Do. 6 eren m 16 17 164 17 3 18 10 "n ; T" T 
Stock ez Do. 4% Debenture = = = d 110) 112} 1104 112} 4 0 O | January and Joly .. h — 


499 THE ELECTRICIAN, FEBRUARY 5, 1897. 
ELECTRICAL COMPANIES SHARE LIST. 


; BUSINESS DONE 
PREVIOUS Price RATE PER “DURING WEEK 
AMOUNT | LAST WEEK'S Prick | Wedn CENT. DIVIDEND DUE. ENDING JAN: 30. 
PRESENT or DIVI- NAME. JANUARY 27. February 3. YIELDED. ————— —' aun | lowell 
AMOUNT- | SHARE. | DEND. | т F T A AE чыз | Done 
TELECRAPHS. ml a | и siet lis ud suy, os| - of 
23 930 Stock 12,0 re, с скеле аза inp; te do 97) 9*3 | 98 99 o 7 0 " 9 9) 
OM y2) = Stock 24/0 Do, Preferred —U— — ва E па a 2 на а 04 10 9j 10 2 -- vs 
* 0; 8.020 Stock b a, Deterred ITI d s....- воено ин * d 100 104 100 104 8 16 11 January and July „ә ka „+ м 
£149,900 | #10 | 4% |*African Direct Telegraph (Red) >...» :» +» -- 8} 9 A Mun И ДЕ 1575 
10 БА mazon Telegraph ............... MID Me и 15 15 15} 151 | T ac » e 
е 10. |: 30. |, Brasilien HUD .... gus) ..xd| $18 ur 18 117 * о 6 | June and December e 
£130, 0 100 5%. |" Do. 6 per Cent. Debs. ‘(ud ‘Series, 1 ) .. 170 175 170 175 411 5 | April and October. A 124 7 
lo [ #100 217 Commercial Cable Capital Sd “eͤͤ .............. 12 * 12 13 6 3 | february aud Augas .94 3 
^ 716,000 10 4/0 Gaba Submarine e i m w 1 l4 50 Se ` а 
000 10 107 Do, Preference 10 per n 83 44 3h 4h 4 811 April aud Octob * м. 
"ne б 2/0 Dicect Spanish (fully paid) . : 10 104 10 104 411 6 бз > : 
43 5 10% рд. 10 per Vent. Camulative Preference . N 105% 1037 4052 1037 4 5 January and July : | 
&30,000 £59 44% Do. 0 44 per Cent. n eee Ө 10 9) 10 : k : Jau., Api., daly, JUL. 174 174 
69,710 £10 y Hir пед States П — ми 171 17$ Па d $- 5 : p " 184 187 
, SERT] £u —— айар b] ' ” oe ы 
ее 44 67 В Do. брег Сей. 'Cumulstiva. Preference nm T T 13) 133 ИЧ ! May and November 108 E 
м eig! жың 4 * Do. . & per Cent. Mort. Voventure doe (rel) HM 107 ius 106 1 Je February & August 174 173 
48 90 2 % 5 „ Шо. орог Cent. DeDentures, 180. | Mà is 174 18 317 9 | Jan., Apr., July, 3 » e 
WS um | АШЫ e 
ок y т. mney 100 104 0 Т У » 
ae 0» £100 55 |* Ро. бр. с. (Austin. Gov. Sub. зело зи HO n 10 n 418 9 к A "7 
5156 200 uu 6%  |'Easteruand S. Atricau б p. Cent. Мог. Deb., imt 7 140 3 12 9 | February & August À 
%%% | i 4% Globe red Mauritius Sub. Debs. (regd.) . — ПТ 107 il} | 4 110 Jan., Apr., Jury, Oct. 7, 17} 
т 10 1/6 Globe Telegraph and Trust жининен неон ан „„ 17} 171 17 174 8 8 7 у i © 
180.012 10 07 . Do, брег Сеп. Preference ...... n ene eh 25] Eia 253 $18 6 t Ра iè 
1500.0 50 10 5/0 Gceat Northern of Copenbagen ........ ties ^ B" 104° 107 104 107 414 7 | Marca & Septem 554 4 
41 TU, M) 100 $4 |* Du, брег eue. weus., 1553 issue Series 53 56 51 56 4 9 3 | May and November 53 и 
i 11.00 15 12,6 o К PE Жүз in "e 109 РР 5 8 7 March & September Е: ў 
y me 190 6%  |'Loudou Platino-Brazilian 6 per Cent. Debs. , П me Айу S13 5 | January and July < 
5 i% | Pacitle & Europeau Tel. 47 Guar. Deos (rou) waz X: 7 8 7 8 5 0 0 | apa eus Votuwet. 140 - 
+ 11.333 8 1,0 Rauber a "^" * РР КҮ % „„ 138 143 138 143 4 8 ll “* g^. 
2 1.881 [£100 Cort. 12/6 Submarine Cables Truss : ^ 5 6 500 January and July . 2 E 
$ 10 буо West Afcicau Telegrapn ——— K n E ee oS 103 1"6 4 15 6 March & September * X 
46,800 d. »»««| 10$ - 108 
2028, 00 100 5% |" Do, брег Сип. UeDenvares (red.) .... х Te X 5S à 
€ $1,000 0 2/0 West Coast of Ame rien ces "ed ^ 20 96 104 717 8 | June MET December es 
£150! 000 100 8% * Do. sper Cant. Debentures, 1900 5 l4 13 13 T Muy and Noveweer iiz Tn 
38,321 Lu 1/6 Wust Lodia aud aum 11 19 114 12 5 0 0 " " . 
34 563 10 6/0 Do. б per Cent Ist Preference s.e sesane.. m a 10) 9 1 8 10 1 i Y 
P do 10 6/0 Do, б per Cent, zud Prefereuce ......— 4 T 110 107 11 4 10 11 January and J uly 81 e 
Py yt 100 bZ * Duo. 6 per Cent. Deventuros, 1917 4222222 81 91 9 9} 4 7 3 May ТТТ Noveuber 74 64 
64.251 16 8/0 | Western and Brazilian — 2 2 B 71 е 7i Le е е : 2 
88 129 14 3/0 Do. Б per Cent. Preferred Ordinary ......- 23 НН 21 5t te T NS 5 » 
‘ nS 2 eee $ a 
КИТЕ ней |, Do. per Сит Dei series“ А 1910 .. | 110 114 iu; IM Pe E [tT NET, POOR - к 
2 МА, в * Do. 6% Mort. Debs., Series“ B” 1910. asd. 200 às oF 112 6 5 7 | May aud N vember A ta 
od een $1,000 74  |*Westeru Union 77, 1st Mort. (Building) Bonds 190: 107. | т Y 5 15 11 | March & September 
y^ i ye dios 6% |* Шо. per Cent. Sterling Houde red.) .... 100 106 
TELEPHONES, : 6 з | August ...... eee > 
5 «Жш; 18. {July — 

Ч А 4/0 lephone (fully paid)  .. ; Д | . » January anc > "m & 
428 rat 1+4, оао ited Telephone Const, & Moi: atenance ` JU Ku "E vi’ e October t 7 71 
25,000 £5 he Montz Video Telepho ie 6 рег Cont Preference ü t | 77 М 1 8 10 February & Augue 184 1 

1 күү — Cent 4 "ise , > ; ~ ' 3 15 " os 
pier 10 6 7 Du. б рег Vent. Cumulative 180 Pret. exe doa 17 is | c 8 $ " { 63 6 
16,000 lu 00 Оо. % Cumulative zud Pref, ret (ol aid) 61 7 6] 7 8 11 5 . 107 1053 
119 284 6 Zu Do. 9% Nou- Cumulative 3rd Pre ( ypa 0 105 108 105 108 3 110 June aud "oot т 5 
1,100,000 | Stuck 354^ |= ро.  Deneature Stock, ** Te p e, e sedit "m T T 13 3 15 d - г : 
11,304 1 U/À | Oriental .. 22 TD 1 à 3 ра 8 = = 2 
P 000 6 4/0 Uutted tiver Plate . M ‘one im ion T (15 3 ы 
£140,738 | Stock ӧд |+ Do. брег Cent. Debenture Stock (red.) 
ELECTRICITY SUPPLY COMPANIES. в | AUS. 5 " 
- e * e 1 6 | February ugi 
i 5 t Birmingham Electric Supply (fully pa 15 16 154 1 8 р .. 
£40,000 #1 О] Uey of Londua Glectric Luzütiug (fully Duin | Y 17 164 175 810 7 January and Ju y. 132 1304 
40,0JJ 10 8% Do. 02 Cumulative Pref. (fally paid) .. .. .. d 128 ЖУ 128 In: 215 % June aud 8 ё ы; 
РҮ Stock 57 |е цу, 57 Debenture Stock (red.“ R | ET m э! 101 213 S February & Aug * 2: 
80,000 5 2/6 Charing Cross € Strand Electricity Supply C C rp. | " d Jui = as 
10.000 5 Do. 4} pər i ent. Preferente ( T . Pes] | " “pate and July . 813 o, 
7,500 “10у БУ Do. 5 per Cant. Denanturess. (r2 ннн 8 9 8} 9 T? 15.7 arc "* - 
£14,000 5 50 | Cheisea Ele tricity ue tunes a Chae REO. 112 115 n2 118 318 3 | June aud December 2 м 
5600 Stock 4) 5 44% Debenture stock (red.) 9 9 9 © _ 
ae ans 210 36 aner of London & Brush Prov. ud. (fully pai b ha й; ul 13 2 January aud July .. t v 
zv. 00 10 5/44 Do. 64 Cumulative Preference ......... .. 93 10! 10 104 bé » " oe T 
10,090 10 Uo. i:saed at 2 eir uo & prem pid) . 1 14 * m = ist: 
lium T ^ London Electric ^upply Ordinary а 2 2 z p ч 3 ы 
45,05) 5 T Do. Preference . TP 13 14, 12} 14} 39 1 April and October.. 7 i 
44.900 LO 4/0 Metropolitan diectric Supply Ordinary saa 61 7} 6} 74 M L tp „ der .. - 
12,500 Li id Do. issued at 2 prem. (ёз and £L prem. paid) 119 122 119 122 Enn . 4 
£150,UJU бос» 44% Do. 44% Deb. St; pod ies Mortsage . Xi 11 12 T 12 85 February ........ - X = 
6,452 10 4/0 Notting Hill Electric Or Ina 8 T là 1.2, 1, d - ME 2 
975. QU ! 1 T Rand Electric .... | t Mort; Dohi jo 105 103 105 & 8 7 e ' 181 13} 
£154,000 10, 44% [Royal Elec. Co., of Montrea 417 ist Mor х 8. 134 14 i$ 14 9:5 4 | Jaeunry 94 ” 1 
Meses 5 28 St. James and Vall M: alt Electric Ordin КОЙ» гй», 9s 104 m m 3 а N T n А ы 
) i 6 7 per Cen*. Pretersics.. a G i ( 107 R14 9 T " 12 12; 
250 000 Stock x Do. 4 — Cent. bebenture Stock (red. 0 "i 173 gra 12 3 z б [February & August : "x 
79,900 b 3/0 Westmlnster lectres зарру (fütiy paid) ne. | e 
ELECTRIC MANUFACTURING, Ao., COMPANIES, Eo г са * Е 1, d 
, 8 h Electrical Engineering .. =. | 26 — ra 
xm " im € 6 per бапес Pref. Nan. 6 zumulative - 1j jm" 165 an & i1 February & August N = 
£125,000 | Stock 447, Do. 4% per Cent. Perpetual Debenture Stock A 98 94 98 112 3 June and December - iR 
£76,770 Stock 44% * Do. 2nd Debenture Stock (red.) ......... xd Y "e Б S X ap 
10,000 Ele € British Aluminium ELIN Tio . aE E te x = ES * "4 
20,000 10 : Do. 77 Cumulative Preference . .......... "WE 1 1 1 2 
200,000 1 24 Castner-Ke liner. Alkali C». (128, 6d. Гана а 13 в | 1 А 3 A 5 
.1*0 Б 4/0 Crompton aud i, / p to Cumulati 1 2 ; 98 5 2 0 = oe .. 
£32 850 100 f D 57 First M ortgage Debentures (red.) . xd 17 p sa Zt 613 4 | February & August 0 =e 
me 5 "^ | Edison avd змо Uniteu (“A ” Swan) (£3 paid) .. 3 4 3 " 5 0 " " E ts 
17,139 5 26 Doc «b BibT ы tie dnc анод. аъ i i x 110 10; i10 1 10 June and December Y is 
АПТЕ Stock 4% |* De. 44% Mortgage Debenture Stock : 'red. E Р 13 1} H 27 2 | September ........ H 
110,000 £1 1/0 Electric oc | 2 3 2i 3 613 4 " i = 
12,845 2 77 Do. 7 per Cent. Cumulative Pref. .. ... 4 à 1 14 T *. me — 
91,195 1 10% Elmore's Patent Copper Depositing . = 18 10 183 TT 4 2 1 | February & August 152 — 
luu m 10 6/0 W. T. Henley's Telegraph Works Ordinary ...... 134 19) 183 T" 314 7 es 0 1 - 
3,000 10 7/0 Do. 7 per Cent. Preference ... ) 114 i.0 4 y e .* А 
£50,0uu Stoca Ais Do. 44% Mortgage Debentare Stock (red. 15 c 114 pus Ha 4 5 9 | January and uly a 2˙3 203 
ase S 50. | inda Rubber, latin Poroka; Xo.. Works 2 6 19 100 L9 114 3 | March. & Sepiuudve | 107 5 
gh. по 100 47% Do. 4; First Mortgage Debentures (red.). 16 s - . х 
Sn : E jd M. int VAR oe dd 40 ie 43 (0 аз 4 3 8 March gets гэ dh 42 1 
Г Te) h Construction an alntenance......-- к (5 15 3 J»nuary and Anly . | : — 
EP 100 тА ^ Do. 5 per Vent, Bonds (red.) 1809. .... m- xd A x і 8 ^ © April and October.. Sa 74 
22,5 16 Willans and Robinson Ordinary... . = А я "T 1 Б , * * 29 
oe ed 110 Do. 6 / Cumulative Preference . | G$ 74 jue" jus = May and November 65 an 
£100,000 Btock 19/1 i** Do. "Y. 4 First Mort. Deb. Stock (£60 paid) . 64 üd 


r ion. 
* In calculating the yield on this security, ane has been made їо accrued interest but not or redempt 
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ТНЕ UNIVERSAL ENGINE. 


TESTIMONIAL. 


WINDERMERE ELECTRICITY WORKS, 


To the Sec cretary, 22nd Octobe ^" 1896. 
BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, LONDON. 


Dear SIR, 

In reply to your enquiry respecting the Universal Engine of 

165 horse-power which you supplied to us in July last, we have pleasure 
in informing you that the engine has now 
been in work since the 3rd August, and we 
have found a very considerable saving in coal. 
It runs quite silently, and, as 1t requires 
very little attention, we are able to save the 
attendance of one man. We consider the 
governing pertect. 


We are, yours faithfully, 


(Signed) R. Н. FELL AND Sons, 
Limited. 
FREDERIC FOWKES, 
Managing Director. 


THE BRUSH ELECTRICAL ENGINEERING Co., LP- 


Ө, QUEEN VICTORIA STREET, LONDON, E. C. 


JOHNSON & PHILLIPS 


14, UNION COURT, ee BROAD ЕН; E.G, and CHARLTON, KENT. 


— 


. MAKERS of the most Mode of the most Modern Machines for 
CABLE MAKING : OABLE LAYING 
STRANDING | BRAIDING 
TAPING | WINDING 
COMPOUNDING LAPPING 

FCC SILK & COTTON COVERING 


dr p 


Woon 


ECTRIC LIGHT 
ч PILLARS. 
SRAERETS.CARRICRS 
Ke Кады 
AS ARACENTOUNDRY, THE ELECTRICAL DEVELOPMENT AND FINANCE 


О) Y (S. ASGOW. cm ernn CORPORATION, LIMITED, E 


CHAIRMAN.—His Grace the DUKE. OF NE NCASTLE 
CONSULTING ENGINEER.— F. Н. MEDHURST, B. Sc., M. I. E. E. 
39>. Victoria Street. Westminster, S. W. 
Telegraphic Address: UNIPOLAR LONDON.’ Telephone No. 3419. 


The objects of the Corporation are the development and financing of 
approved Electrical and Industrial Undertakings of all kinds. 
All communications should be sent to the SECRETARY at the above 


address. 


! 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
nm — dto , еаевьра 


> юга әс 


Mas 
, 


" — CABLE COMMUNICATIONS TE 
^F TH 


О E Peary j 
WORLD. A ч, 


"Hn. cr 
TEK 


EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
BE TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to are Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chill, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By P тет to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. „ 


| | Telegrams should be sent from the Oompany's Stations— 
LONDON-——!!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio Вуга Oandia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Mab оа бе по, Santa ura, Tinos, Andros, Zea, and 
ali the Gree ; 


This Company’s.Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


In sending Tel from Postal Stati Mui. v A JJ th rds being signalled gratuitously 
: "CRISE оша 1 to Dan em LA. HBASTHRN, is the Postal Authorities. d 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, Е.О, Br Order, GEORGE DRAPER, Secretary. 
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TELEPHONE No. 15,077. TELEGRAMS: ‘' INDICES LONDON.” 


WHEATLEY KIRK, PRICE & COULTY 


(ESTABLISHED 1850), 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


County BOROUGH OF WEST HAM. 


ELECTRIC LIGHTING. 


FREE WIRING. 


The COUNCIL are prepared to consider PROPOSALS from persons or companies 
willing to undertake the FREE WIRING of premises in the streets in the Borough 
about to be provided with mains for the supply of electric light by the Council 
under their Provisional Order. 

Full particulars as to the streets to be lighted in the first instance, and all other 
information, may be obtained on application to Mr. J. J. Steinitz, the Council's 
Electrical Engineer, at the Town Hall, West Ham, E. 

Proposals with a description of the scheme, setting out fully the terms on which 
the work will be undertaken, must be endorsed Free Wiring," and must reach me 
not later than Wednesday, the 24th FEBRUARY, 1897. 

The Council do not bind themselves to accept any offer. 

| By order of the Council. 
FRED. E. HILLEARY, Town Clerk. 

Town Hall, West Ham, E., 1st February, 1897. 


poRovcH OF ASHTON-UNDER-LYN E. 


ELECTRIC LIGHTING AND REFUSE DESTRUCTOR WORKS. 


The CORPORATION of Ashton-under-Lyne are prepared to receive TENDERS for 
the SUPPLY and erection, complete, of the following APPARATUS and PLANT :— 


REFUSE DESTRUCTORS. 

MULTITUBULAR and LANCASHIRE BOILERS. 

ECONOMISER, TANES, PUMPS, STEAM PIPES, &c. 

CONTINUOUS-CURRENT STEAM DYNAMOS, MOTOR GENERA- 
TORS, BALANCING TRANSFORMER. 

SWITCHBOARD. 

CABLES, STREET BOXES, &c. 

ARC LAMPS and COLUMNS. 

ACCUMULATORS. 

OVERHEAD CRANE. 

STATION WIRING. 

METERS. : 

Tenders may be sent іп for any Section or for the whole of the Sections, but not 
for part of a Section only. 

Plans of the District can be seen and оору of the General Conditions, Specification 
and Form of Tender can be obtained on deposit of £5 5s., which will be returned on 
receipt of a bona fide Tender, at the Borough Controller's Office, Town Hall, Ashton- 
under-Lyne, or at the offices of the Consulting Engineers, Messrs. Fawcus and 
Clirehugh,Temple-chambers, Brazennose-street, Manchester, on and after MONDAY, 
the 15th instant. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Sealed Tenders, which must be on the prescribed form, endorsed Tender for 
Electric Lighting, to be delivered to the undersigned not later than 12 o'clock noon 
on Monday, the 15th of March, 1897. ; 


By Order, 
JOHN NEAL, Borough Comptroller. 
Town Hall, Ashton-under-Lyne, 
February 11th, 1897. 


PARIS H OF ST. JOHN, HAMPSTEAD. 


TO CONTRAGTORS. 


The VESTRY of this Parish hereby invite TENDERS from persons willing to con- 
tract for the following STORES and MATERIALS for one or three years, at the option 
of the Vestry, from 26th March next, viz. :— 

1. OILS for machinery at Electric Lighting Station. 

2. TOOLS, IMPLEMENTS, and other Electrical Engineers’ Stores, 

3. CARBONS, LAMPS, and ether Stores for Electric Lighting Statjon. 

Forms of Tender may be had, and ar раган obtained, on application to 
the Surveyor of the Vestry at the Vestry Hall. 

Tenders to be addressed to the Vestry Clerk, and endorsed Tender for————— 
(as the case may be), and to be delivered at my Office on or before Four o'clock in 
the afternoon of Wednesday, the 17th February inst., after which hour no Tender 
will be received. 

No Tender will be received unless each be accompanied by £10.in cash or bank 
notes—not to be enclosed—as an evidence that the Tender is made bona fide, and 
the amount will be returned to each person whose Tender is not accepted, but will 
be retained in the other case until the Contract (and Bond if necessary) is duly signed 

The Vestry do not bind themselves to accept the lowest or any Tender. 

Kach Contractor will be required to enter into a written Contract, and, if deemed 
necessary, to provide two good and sufficient sureties, in such a sum as the Vestry 
may determine, for the due performance of the same. 

The expenses of preparing and stamping Contract (and Bond, where necessary) 
to be paid by the Contractor. 

By Order 


ARTHUR P. JOHNSON, Vestry Clerk. 


» 


Vestry Hall, Hampstead 
4th February, 1897. 


OR DISPOSAL, one of the oldest established ELECTRI- 


CAL ENGINEERS’ BUSINESSES in the West End, with Works, Showrooms, 
and Genuine High-class Profit-making Trade. Valuation £4,000 to £8,000, or share 
would be disposed of to suitable man capable of taking entire control.— Apply, 
WHEATLEY KIRK, PRICE & GOULTY, 49, Queen Victoria-street, London, Е.С. 


2 Gold Medals. 


FEBRUARY 12, 1897. 


STANLEY fas E cuam 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London.” Telephone, 65188 


с TENDERS INVITED. = © 
VESTRY OF ST. PANCBAS. 


TO BOILER MAKERS. 

The VESTRY OF ST. PANCRAS are pese to receive TENDERS for SUP- 
PLYING and FIXING at the King’s-road Electricity Works, TWO LANCASHIRE 
BOILERS, FEED PUMPS, STEAM PIPES and ACCESSORIES. 

Copies of Specification, Conditions of Contract and Form of Tender.in Duplicate, 
to be obtained upon application to the Electricity Department Offices, No. 57, Pratt- 
street, N.W., on payment of a deposit of 10s., which will be returnable on receipt 
of a bona-fide Tender and Specification. 

Tenders to be sent to the undersigned, endorsed“ Tenders for Lancashire Boilers, 
&c.," by 12 o'clock noon on TUESDAY, the 23rd February, 1897. The Vestry do not 
bind themselves to accept the lowest or any Tender. 

C. H. F. BARRETT, Vestry Clerk. 

Vestry Hall, Pancras-road, N.W., 


2nd February, 1897. 


5% 


— — 


SITUATIONS VACANT AND WANTED, &c. 
B URGH OF AYR. 


WANTED, Burgh ELECTRICAL ENGINEER, to have charge of the whole 
undertaking. Applicants must be experienced in the High-tension Alternating 
System as in use here, and must be capable of advising as to, and carrying through, 
future extensions, if required. Salary, £250 per annum. Engagement terminable 
by two months’ notice on either side. Applications to be lodged with the subscriber 


not later than 27th current. 
A. G. YOUNG, Town Clerk. 


: Council Chambers, Ayr, February 9, 1897. 


IVIL SERVICE COMMISSION.—Forthcoming Examina- 
tion.—_SECOND ASSISTANT to the LECTURER on ELECTRICITY at the 
Artillery College (20-25), 24th February. Technical training and qualifications neces- 
sary. The date specified is the latest at which applications can be received. They 
must be made on forms to be obtained, with particulars, from THE SECRETARY, 
Civil Service Commission, London, 8.W 


Ty ECTRICAL SWITCHES and other Accessories.—An 
intelligent FOREMAN required in Birmingham Manufactory, to undertake 
the responsibility of the general output of the department and setting piece-work 
prices ; must be thoroughly used to discipline and- have good ex perience and refe- 
rences.— Apply, by letter only in first place, to EVERED & Co., Limited, Barnet 


Works, Birmingham. 


ELECTRICIAN. WANTED for South Brazil. — Young 


Man capable of repairing Morse Instruments and usual repairs of a small 
railway telegraph tun App y letter, with recent testimonials (copies only), to 
J. SHRIMPTON, High-road, South Woodford, Essex. 

ABLE WORKS.—WANTED, a gentleman with experience 
for the Commercial Management of cable department connected with an old- 


established India Rubber Works.—Apply to ISIDOR: FRANKENBURG, Greengate 
Rubber Works, Greengate, Salford, Manchester, 


— — —————— 


(3 OOD WIREMAN, used to high tension WANTED.— 


None but thoroughly qualified and steady men need apply,—State age, experi- 
ence, and wages required, to the YORKSHIRE HOUSE-TO-HOUSE ELECTRICITY Co., 


LIMITED, Leeds. č č č č ВЕЕ — 
ANTED, WIREMAN, experienced. Good references. — 
Apply, WARBURG DYMOND and Co., Electrical Engineers, 1, Lillie- 

road, S. W. = А — = — 
MPROVER WANTED on arc lamp work, trimming, &c. 


Wages 10s.—Apply, personally, GILBERT & Co., 35, High-street, Kensington. 


24) ‘wishes to enter firm of Instrument 


АР VERTISER ( 


Makers. 


MANUFACTURERS OF 


PLUMBAGO (RUCIBLES 


a tie N 
" Tod ГЫ ' 
Я: i 


FOR MELTING 
Brass, Copper, 

Malleable iron, 
Steel, Antimony, 
Gold, Silver, &c. 


Depots : 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS. 


C 
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ELECTRIC Al. MECHANIC (24) desires SITUATION. | THE CITY OF LONDON ELECTRIC LIGHTING 


Lathe, vice, screw-cutting. &c , or charge of small plant ; dynamos, arc lamps, COMPANY (Limited). 
machinery, do repairs. —'' F. S.,“ 8, Alvey-street, Walworth, S. E. — 
— . ————jꝙ—i— —— . — 

| 


NOTICE is Hereby Given that the SHARE TRANSFER BOOKS and REGISTER of 
Members of the City of London Electric Lighting Company (Limited), wi:l be 
CLOSED from the 10th to the an Кошу, 1897, both days inclusive. 

y order, 
J. CECIL BULL, Manager and Secretary. 

Nos. 1 and 2, Great Winchester-street, xd 


WANTED, and FOR SALE. 
FOR SALE—CROMPTON-CROSSLEY SET. 


ONE CROS3LEY SINGLE CYLINDER HORIZONTAL GAS ENGINE, Slide 
Valve and Jet Ignition. Nominal horse-power, 12. Water Vessels, &c., complete. 
ONE DS CROMPTON SHUNT-WOUND DYNAMO. 130 volts; 110 amperes ; 350 
revolutions; with fly-wheel pulley and third bearing. Spare Armature; Shunt 
Resistance and Switch (15 points); Instruments, Belting, &c. 
Also E. P. S. CROSSLEY-SET. 
ONE CROSSLEY SINGLE CYLINDER HORIZONTAL GAS ENGINE, Slide 
Valve and Jet Ignition: Nominal horse-power, 9. Water Vessels, &c., complete. 
ONE E. P. S. SHUNT-WOUND DYNAMO. 135 volts ; 60 amperes; 900 revolutions ; 
with Spare Armature ; diameter of pulley, 10 inches; Belting, Instruments, &c. 
ACC: MULA TOURS. Two Batteries of 53 cells each; 31 E P. S. L-type plates. 
. N.B.—Above Plunt can be seen running in London. Intending purchasers must 
inspect it for themselves, and no responsibility can be admitted for any inaccuracies 
in description. _ 
ddress— WARBURG, DYMOND AND CO., 
(Successors to the London House Wiring Department of 
Messrs. Crompton and Co., Limited), 
8, Princes Mansions, Victoria-street, S. W, 


London, E. C., 8th February, 1897. 


Our Holden-d’Arsonval Calvanometer 


IS USED BY 


PROF. BOSE 


IN CONNECTION WITH HIS 


ELECTRIC EYE. 


INGINES FOR SALE.—Three compound vertical enclosed 


ENGINES, capable of indicating 320-н.р. when running at a speed of 250 
‘revolutions per minute, with a boiler pressure of 150108. per square inch. ' 
Three compound vertical ENGINES, each capable of indicating 250-H.P. when 
running at 260 revolutions per minute, with a boiler pressure of 150lbs. per square 

inch 
The whole of the above engines are fitted with variable expansion gear, controlled 
by fly-wheel governors. Governing perfect. И 

Further particulars or permits to inspect, address ENGINEER," Electrician Office, 
Salisbury-court, Fleet-street, Е.С. 


OMPLETE ELECTRIC LIGHTING }LANT.—A Com- 
plete Modern Duplicate Steam Plaut (each set about 40 H.P.) may be seen in 
London. Arrangements can be made for moving and refixing where required, or 
terms will be quoted for erection and maintenance. —HARRY SOUTH, Garrick-street, 
Covent Garden, W.C. 


(JEAND din. LATHES, back gear, gap bed-face plates, 

chucks, £3. 108. ; worth £5. 10s. 4in. slide rests, 35s.—MITCHELL and Oo., 

Tatsfleld, Surrey. S ЭРЫ 

OR SALE.—21 complete volumes of The Electrician from 

| Vol. 8 (Nov. 1891) to VoL 28 (April, 1892); Vols.9 and 10 bound together ; 

Vol 8 separately. Remainder in volumes unbound, but complete with all indexes. 
Apply, '* M. V. C., Electrician Office, Salisbury-court, Fleet.street, Е.С. 


WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 
&c.—ED1I 


SOLE MAKER: 


J PITKI 56, RED LION STREET, 
a C'. ELL; E. C. 


1 


‚ү and Co., 256, Ferndale-road, Brixton, S. W. 


DLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C.  N.B.— 


JUST PUBLISHED. 
Platinum sold 5 . 
ACCUMULATOR OHARGING.—C. Н. CATHCART Part I., with 93 Illustrations, 8vo, 108. 6d. net. 
4 


апа CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on M A N 0 TI FI 
Hire for temporary lighting, experimental uses, &c.—3, Dor: et-buildings, Salisbury- 
quare, Fleet-street, E. C. (Telephone No. 65,260.) 


— — —— — — — — 


— — — — Mh —— — — —— — —— 


Mauufacturer of 
ELECTRICAL AND PHYSICAL i 
INSTRUMENTS, 
44, HATTON GARDEN, LONDON. e 
CATALOGUES FREE 


THE ENCINEER’S DAILY REFERENCE BOOK ALWAYS KEPT UP TO DATE. 
This Day, Crown svo. 670 Pages, with 850 Illustrations. 88. Leather. 


The Engineer’s Year-Book | 


An Exposition of the Phenomena of Magnetism, Electro. 
Magnetism, and Induction, based on the Conception of 
Lines of Force. 


By H. EBERT, 


ОР FORMULZ, RULES, TABLES, DATA & MEMORANDA FOR 1897. Professor of Physics in the University of Kiel. 
By H. R. KEMPE, A.M.Inst.C.E., M.I.E.E. 
REVISED TO DATE. Translated by C. V. BURTON, D. Sc. 


“Represents an enormous quantity of work and forms a desirable book of 
reference. — Eaugine-r, е 

„The volume certainly constitutes a distinct advance on most of its predecessors 
in this country." —Engineering. 

“We may justly say that Mr. Kempe's new book more than sustains all com- London : 
parisons.”—Mining Journal. * 


RGSBY LOCKWOOD & SON, STATIONERS’ COURT, LONDON, в.с. | LAOQNGMANS. GREEN & CO. 


JUST PUBLISHED. 


With 146 Illustrations, demy буо. cloth, price 10s. Gd. 


THE APPLICATION OF ELECTRICITY 
TO RAILWAY WORKING. 


By W. E. LANGDON, 


Member of the Institution of Ejectrical Engineers; 
Superintendent and Engineer of the Electrical Department of the Midland Railway, England. 


London: E. & k^. IN. SPON, Limited, 125, Strand. 
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TRANSFORMERS, SWITCHBOARDS, & ACCESSORIES 


ARC LAMP POSTS, ARC LAMP BRACKETS, &c., &c. 


All kinds of Electrical Apparatus. 


DAVY ELECTRICAL CONSTRUCTION 


COMPANY, Ltd., 
Electrical ano Mechanical Engineers. 


HIGH EFFICIENCY. 


Highhury, London, н. 


West End Office—15, Victoria Street, Westminster, S.W. 


— r VA ы ———— 


MPS 


Continuous and Alternating. 


Guaranteed the STEADIEST, BEST and CHEAPEST. 


TRADE ONLY. 


Telegrams: “ Акслхом LONDON.” 


Books for Electricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL TRANSMISSION OF ENERGY. 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY. By E. Tremlett Carter, C. E., M. I E. E., F. R. A. S., F. P. S. 
(Lond.). 650 pages, 200 Illustrations and over 80 Tables of Engineering Data. 
128. 6d. post free, abroad 138. 

ELECTRIC MOTIVE POWER. By Albion T. Snell, A. M. I. C. E., 
МІ Е.Е. Over 400 pages, nearly 250 Illustrations. 10s. 6d, 

THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 
ы; pis ios 586 pages, with 9 Folding Plates and numerous Illustrations. 

в. nett. 


ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 


THE ELECTRIC MOTOR AND ITS APPLICATIONS. ByT.C. 
Martin and J. aa by I 51 Lon аз Bm ndi on on ae Develo ment of the Electric 
uarto, 315 pages, 353 


1888, by Dr. 
Ain анон. 13. 5а. нуы 
‘TRANSFORMERS FOR SINGLE AND MULTIPHASE 


CURRENTS. By Gisbert Kapp. Translated from the German by the 
Author. 68. 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS- 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kapp. 
Fourth Edition, 108. 6d. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 12s. 6d. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W.C. Unwin. 10s. nett. 


ELECTRIC TRANSMISSION HANDBOOK. By F. P. Badt. 4s. 6d. 
ELHOTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by the Allgemeine Electricitiite Gesellschaft, Berlin. 12s. 6d. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU- 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. Cohen. German edition, Is. 9d. 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. H. Hertz. 78. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWBDR AND GEARING FOR ELECTRICAL. 
MACHINERY. By E. Tremlett Carter, C. E., M. I. E. E., F. R. A. S, &с., 650 
e es 200 пеон and over 80 Tables of Engineering Data. Price 12s. 6d. 

free, abroad ' 

"THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fully illustrated, 11s. 

ELECTRIC RAILWAYS AND TRAMWAXYS ; their Construction 
and Operation. By Philip Dawson, С.Е. Demy quarto, 30s. Nearly ready. 

WESTINGHOOSE ELECTRIO STREET CAR EQUIPMENTS. 
By F. L. Hutchinson and L. A. Phillips. 4s. 6d. 

RECENT PROGRESS IN ELECTRIC RAILWAYS. 


By Carl 
Hering. New Edition, 5s. 


ELECTRIC RAILWAY MOTORS ; mer Construction, Operation, 
and Maintenance. By Nelson W. Perry. 4s. 6d. 


ELECTRIC STREET RAILWAYS. By Prof. E. J. Houston, Ph.D. 
and A. E. Kennelly, D.Sc. 48. 6d, 


AMERICAN ELECTRIC STREET RAILWAYS ; their Construc- 
tion and Equipment. By Killingworth Hedges. 10s. 6d. 


ELECTRIC RAILWAY ENGINEERING. By Edward Trevert. 8s. 


TABLES AND FORMULJZES'FOR ELECTRIC STREET RAIL- 
WAY ENGINEERS: ByE.A. Merrill. 48. 6d. 


LES TRAMWAYS ELECTRIQUES. By H. Maréchal, 7s. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
“THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London, Е.С. 


c 2 


Xxli. | THE ELECTRICIAN, FEBRUARY 12, 1897. 


| WILLANS “2 ENGINES p 


CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 
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Ec Economy of Steam. 


A consumption of less than 13lb. per I. H. P. per hour has been recorded under suitable conditions of size, pressure, &se., 
and even in Engines of 80 I Нр. a consumption of less than 1441, can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 175,000 Н.Р. IN USE OB ON ORDER. 


WILLANS & ROBINSON, Ltd., s xz 


оъ page zi 


| Oromfiton E So. Ae, Imoortant — 


DAWVEY,PAXMAN &СО., 


EIN GINEIZIRS, COLCHESTER. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, E. c. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


«eer: Steady Running Engines | for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


TELEGRAPHIC ADDRESS: 
РАХМАН COLCHESTER.” 


PHOTOS, &c. 


POST FREE. 


; Improved Portable Steam Engine, with Dynamo attached, forming 
Coupled Horizontal Жо, ortable electric light plant. Single cylinder 4 to 12 h.p. doble Horizontal High ты Coupled Compound: 
4С to 1,000 H.P. = inder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal. Engine. 12 to 1,000 H. P. 
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THE curious and puzzling cathode ray effects recorded by 
Dr. Fremme in our issue of New Year's day admitted of some- 
thing in the nature of an explanation along the line of our 
present knowledge. On the other hand, the distortional and 
translational effects observed by Messrs. Barr and Puurs, 
and described by them in our issue of to-day, do not appear to 
admit of any straightforward unforced interpretation. Those 
who may wish to repeat the interesting experiments of Messrs. 
Barr and Parmures will do well to note the fact that compara- 
tively large currents—10 to 20 amperes—are required ; other- 
wise they may imagine that the personal equation had 
undue influence upon these observations. Apart from the 
intrinsic interest of the thing, this steady accumulation of 
scientific puzzles in connection with cathode and X-rays 
has this merit—it prevents hasty dogmatism. 

Ax absolute electrometer is not usually part of the equip- 
ment of an electric lighting or electric power station. It is 
nevertheless an instrument which has this claim on the 


station engineer, that it pointed the way to the very useful 


and well-known electrostatic voltmeter. The attempt which 
has been made by MM. Péror and Fasry (whose Paper from 
the Comptes Rendus we publish in abstract on another page) to 
produce an absolute electrometer capable of dealing with 


pressures of the magnitude of one or two volts, has this 
interest—it may soon give us a practical electrostatic voltmeter 
capable of dealing with one or two volts. The feature of this 
electrometer which appears most promising is the optical method 
for securing parallelism between the plates, and for measuring 
the thickness of the dielectric. One must regard with some 
hesitation the remark that the arrangement of the condenser 
dispenses with the use of a guard-ring. It may be observed 
that the value for the E.M.F. of a Clark cell at 0°C., namely, 
1:4585 volt, which MM. PENOT and Fasry used for their 
determination of “v,” is about one-half per cent. higher than 
that given by Lord Блүшкөн (1:447). This latter figure 
makes their value for v' 29855. 


EE 


Wuy it should have been so we do not know, but the recent 
recommendation of Mr. Актнив Wricur to the Brighton Town 
Council to reduce the price of all units consumed after the 
first hour's daily use to 14d., has attracted considerable 
attention amongst the great London dailies. Needless to say, 
there has also been considerable misapprehension, and many 
people are freely writing and talking as if anyone who has 
been punished for his sins by enforced residence at London- 
by-the-Sea can console himself with the thought that he may, 
at any rate, buy all his electricity at the uncommonly low 
rate of 13d. a unit. Now, whilst in no way wishing to belittle 
the value of Mr. WRIGRT's **demand-indicator" system of 
charging for current, and in no way suggesting that his general 
position is other than impregnable, we may point out that, as the 
experience at Hastings conclusively shows, itis not universally 
applicable in its naked simplicity, and that not even in thrice- 
blessed Drighton will à consumer under the new tariff pay less 
than 4d. per unit on the average. Now, when we consider the 
many differences between London and Brighton, and the 
onerous legislative conditions under which electric lighting 
companies work in this country, we do not think the charge 
of less than 6d., which rules in the metropolis, outside the 
City, affords a reasonable cause of complaint. The consumer 
who benefits most by the ‘‘demand-indicator” method of 
charging is the small shopkeeper who lives over his shop. 
Now, although this class of customer is very estimable, it is 
not a class which greatly abounds in the Strand, the West 
End, or Belgravia. From what we know of the sad habits of 
the typical Londoner we are afraid that if he«were to come 
under Mr. AnrHUR Wnienr's régime he would find his electric 
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light bills as alarming as those of his tailor or landlord. If | armature discs; and we are sure that the article we publish 
of irregular habits one may have to pay 7d. a unit, even at | to-day descriptive of some American machine tools for this 


Brighton—and quite right, too. 

Apart from questions of convenience, the use of electric 
power for driving machinery by means of current taken from 
street mains is determined by its cost relatively to the cost 
of gas, hydraulic, or steam power. It is generally found best 
to estimate the cost of one H.P.-year ; and, when the number 
of working hours per annum is known, and the tariffs of the 
various available forms of energy are on & simple basis, this 
is a very easy matter. But the question becomes more 
involved and comparison becomes less easy when, in addition 
to a simple pro rata charge for energy, there is also a fixed 
charge per H.P., since in such a case the cost of one H.P.- 
year is not in simple proportion to the number of hours of 
working. In such a case, and where the probable number of 
working hours is not even approximately known, it may be 
practically impossible to decide whether an electric motor, a 
hydraulic motor or a gas engine is the cheapest. On the other 
hand, the principle of making a fixed rental per H.P., plus a 
charge in proportion to the energy consumed, has much 
to recommend it to the energy supply companies. This 
principle has now been adopted at Bristol, where originally 
a simple charge of 4d. per unit was made. In future there 
will be a charge for motive power of 2d. per unit, plus a 
rental of £6 per annum per kilowatt, with no discount. A 
very simple calculation will show that the change brings 
advantage only to those consumers who use their motors 
more than 720 hours per annum; and, with this number of 
working hours per annum, the annual cost of a kilowatt 
would be £12. If we assume that a kilowatt at the motor 
terminals will give a H.P. at the motor pulley, we get a 
figure of £12 per useful H.P. per annum of 720 working 
hours. It must be admitted, however, that in the foregoing 
comparison the original sliding scale of discounts upon the 
4d. charge has not been taken into account. For small con- 
sumers, nevertheless, our comparison is approximately correct. 


amo rema 


ALTHOUGH iron wire and tape are used t o some extent for 
the cores of certain types of armatures, the vast majority of 
armature eores are made of thin stampings of soft annealed 
wrought iron or very mild grades of steel. This class of 
magnetic core is also extensively used in the manufacture 
of alternate-current transformers. Besides the broad division 
of armatures into the ring and drum types, for which stamp- 
ings essentially different in shape are required, there exist, 
among the various manufactures on the market, endless 
varieties of sizes and build of armatures, for each one of 
which a modification in the shape of the disc stamping is 
rendered necessary. The number and size of the teeth in 
the core, if these are present, and the size, number, and 
position of the notches by means of which, in some cases, 
the discs are built up into the complete core and held 
rigidly in position, besides a score of other variations in 
pattern, give rise to an infinite variety of discs. It is not 
surprising, therefore, that there is quite a considerable 
industry in the manufacture of machine tools for making 


class of work, will be read with interest. 


— — 


THERE is a popular belief that the cost of making and dis- 
tributing coal gas is so low, and the revenue arising from 
the sale of by-products so magnificent, that gas making 
concerns could sell their main product for practically nothing 
and yet pay a respectable dividend. And many, even to whom 
this idea appears extravagant, are still inclined to think that 
the revenue from by- products is quite comparable with that 
from the gas itself. Our readers may, therefore, find some 
interest in a brief statement of the financial results, for the last. 
half of last year, of one of the largest gas works in the couniry,. 
viz., that of the South Metropolitan Gas Company. The 
ratio of the total expenditure to the total revenue from all 
sources for the period named is about 75 per cent. Of the 
total revenue, about 78 per cent. has been derived from the 
sale of gas, and another 4 per cent. from meter rentals, while 
only 22-4 per cent. can be traced to the sale of residuals. 
No doubt it is very nice to get nearly one-fourth of the revenue 
from this source, and it may make all the difference between a 
dividend and a deficit; but this is very far short of giving to 
these residuals a predominant importance. Of the total 
expenditure no less than 58 per cent. is involved in the 
manufacture of gas, and some 7°6 per cent. in its distribution. 


—ͤ — 9-«is»-9—49»9———— ———- —— —— 


“ Animal Electricity.“ — In his fourth lecture on this inte- 
resting subject, Dr. Waller dealt mainly with the effect of 
carbon dioxide upon the electrical response of nerve. 


House Wiring—The reading of Mr. Frederick Bathurst’s. 
Paper on “The Prevention of Fires due to Leakage of 
Electricity" has been postponed til March 10, when Mr. 
W. H. Preece will preside. 


Cable Interruptions.— Date of Interruption, 


Puerto Plata Martinique Dec. 19, 1896. 
Maranham—Ceara ............... . e . Dec. 2, 1896. 
Obidos— Parintins. ... ................. MA Dec. 7, 1896. 
Hong Kong— Macao ................................. Jan. 5, 1897. 
Saigon— Bangkok ................................... Feb. 3,1897. 


Royal Meteorological Society.— The Council of the Royal 
Meteorological Society bave arranged to hold, at the Institution 
of Civil Engineers, Great George-street, Westminster, from 
March 16 to 19, in commemoration of the Diamond Jubilee 
of Her Majesty the Queen, an exhibition of meteorological 
instruments in use in 1837 and in 1897, and of diagrams, 
drawings, and photographs illustrative thereof. 


Forthcoming Books.—Mr. Lucien Serraillier has compiled, 
and Messrs. Whittaker and Co. will shortly publish, a 
Technical Railway Vocabulary giving, over 5,000 Freneh, 
English, and American technical terms used in railwa 
management, construction, and working. The book is design 
for the use of engineers, railway men, contractors, company 
directors, financiers, lawyers, patent agents, and inventors. 


Westminster Electric Supply Corporation.—According to- 
the statement of accounts of this well-managed concern, ita 
capital expenditure up to December 31, 1896, amounted to 
£478,870. During last year the units sold aggregated over 
94 million, so that the capital expenditure now stands at the 
low figure of less than 2s. 9d. per unit sold. The total annual 
expenditure, including £13,149 set aside for depreciation, 
amounted to £46,200, ог 3:174. per unit sold. The current sales 
during 1896 brought in a net income of £81,214, or 5:574. pez 
unit sold. 
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The Brussels Tramway.—An extension of the Brussels iram- | 


way system is being carried out by the Union Company of 
Berlin. The new line is to be double-tracked, and its length 
will be about six miles. The overhead trolley system is used 
on the existing lines in Brussels; but, according to D’ Electricien, 
a simple slotted conduit system is to be tried on the new line. 
The slot is over an inch wide, and the current is carried by two 
rails in a roomy conduit. These rails are suspended from 
specially-designed insulators every 16ft. The current collectors 
are pressed against the lower side of the conducting rails by 
helical springs. 

Obituary:— Mr. John Faulkner, well known in the Man- 
chester district as the inventor of an excellent system of light- 
ning conductors, died at his Strangeways residence on the 7th 
inst. in his 74th year. Mr. Faulkner attended the lectures of 
James William Sturgeon at the Victoria Gallery, Manchester. 
He was associated with many of the earliest applications of 
electricity to practical uses, and as far back as 1875 was con- 
nected with the invention of some useful telegraphic and tele- 
phonic apparatus. 


Institution of Mechanical Engineers.—The annual general 
meeting of the members of th's Institution was opened on 
Thursday last week; Mr. E. Windsor Richards, the President, 
occupied the chair. The Council in their report stated that 
the number of names in all classes on the roll of the Institution 
at the end of last year was 2,360, as compared with 2,271 at 
the end of the previous year, showing a net gain of 89. The 
receipts during the year were £7,388, while the expenditure 
was £5,215. The President, in moving the adoption of the 
report, said the erection of the Institution house on the site 
acquired at Storey’s-gate, Westminster, was now being pro- 
ceeded with, and the Council had engaged to have it completed 
in 18 months. "This was the jubilee year of the Institution, 
which was formed 50 years ago in Birmingham, and it was pro- 
posed to hold the summer meeting in the city of its birth. 
The Institution was financially in a prosperous condition. Its 
capital was estimated at about £46,000; in 1895 it was 
£42,000, and in 1894 only £39,000. 


An Oil-Fired Metallurgical Furnace. Various attempts 
have been made to introduce into this country the use of oil 
fuel for boiler and other furnaces. As we have already pointed 
out, the difficulty which generally lies in the way of utilising 
oil fuel arises not so much from any mechanical defects in the 
methods of firing, as from the great cost which liquid fuel gene- 
rally involves relatively to coal and coke. So far as the 
mechanical difficulties are concerned, these have already been 
Overcome in the Caucasus, on the Black Sea, and in those 
other districts where oil firing is a common practice. But, 
notwithstanding the high cost of oil fuel, its convenience and 
susceptibility of prompt regulation have induced a certain 
number of English steam users, among them one or two central- 
station engineers, to use it as an auxiliary to coal. Recently 
we had an opportunity to witness the action of a new oil-fuel 
nozzle, the invention of Mr. E. N. Henwood, which had been 
adapted to a metallurgical furnace at Sr. Paul's Works, Fine- 
bury. This nozzle is intended for the combustion of astatki, 
green oil, tar, and other heavy hydrocarbon residuals. The 
fuel was contained in a steam-heated tank, where it is ren- 
dered fairly fluid, and thence, together with air, it was drawn 
by a steam blast and injected into the furnace. Ап exceed- 
ingly high temperature was develope’, well adapted to the 
requirements of a metallurgical furnace. For boiler furnaces 
it would be necersary to have a lower and less concentrated 
temperature ; but the requisite change in the arrangement of 
the nozzle could readily be effected. 


Electric Heating. At a meeting of the Société des Elec- 
triciens de Paris, on February 3rd, M. L. С lin lectured on the 
various electrical heating apparatus made by the Société 
Familistère de Guise. The coils of the apparatus are of 
German silver, embedded in an insulator composed of pounded 
glass. This insulator only melts at 800°C., and the metal 
wire would be heated to 350°U. in the air. An expenditure of 
one hectowatt-hour corresponds to 86:5 calories (kilogramme 
— "Centigrade); to heat the plate of the apparatus to a suffi- 
ciently high temperature 6,664 calories per square metre per 


Lour аге licccsoat y. Hence, for an ex peudivture uf ‹ Хз hecto- 
watt-hour in an hour a surface of one square decimetre is 
required. A considerable number of apparatus has been con- 
structed on these principles. Chafing-dishes and plate-warmers 
require from 2°5 to 8 hectowatts at 110 volts. For grills, the 
action of which must be immediate, it has been estimated that 
one square metre must radiate 12,000 calories per hour. This 
means an expenditure of 140 watt-hours per square decimetre. 
For a beefsteak 20cm. long and 10cm. wide a surface of three 
square decimetres is reckoned to be needed. The cost in elec- 
trical energy is small, as a hectowatt-hour is sold from the 
distribution networks at four centimes for such purposes. In 
the boiling kettles experience has shown that six hectowatt- 
hours per hour per square decimetre must be expended, corre- 
sponding to 536 calories per square decimetre per hour. The 
time required is only 12 minutes. M. Colin also gave an 
account of experiments made by M. Lalence in heating rooms 
of 50 cubic metres’ capacity by means of radiators. 


The Institution of Electrical Engineers and the London 
Hospitals.—The following is a copy of a letter addressed by 
Major Flood-Page to the President of the Institution of Elec- 
trical Engineers :— 

[Сорт.] 

“ DEAR SIR: Scientific electricity, as we now know it, is essentially a pro- 
duct of Her Majesty's reign, while commercial and industrial electricity 
have had their rise in very recent years. No more important application 
of science to industry has been achieved during Her Majesty's reign than 
that which we are witnessing day by day in the application of electricity to 
effect work in many forms. This being so, I venture to address you, as the 
President of the Institution of Electrical Engineers, to auggest that theabove 
facts form sufficient ground for united action on the pert of the wholeof those 
connected with electricity, whether in its scientific, commercial or industrial 
aspect, in supporting the appropriate effort of his Royal Highness the Prince 
of Wales, to relieve the hospitala of London from their burden of debt, and to 
place these most useful and valuable institutions on a sound financial footing. 
I beg, therefore, to suggest that you should convene a meeting of all those 
who are engaged in any branch oflelectrical work in the metropolis, whether 
with cables, telegraphs, telephones, light or traction, and that, as our 
President, you will place ‘yourself at the head of this movement, with a 
view to enlisting the hearty co-operation of all electricians in assisting this 
proposed fund ; for, if we can avail ourselves of the present effort to place 
the hospitals of London on a soundsfinancial footing, we may rest assured 
they will remain permanently, and be of the same great advantage to 
future generations as they are now and have been in past years. Iam 
impressed with a strong belief that if you will initiate such a movement, 
and will give the influence of your high officia] and personal position in 
support of the proposal of the Prince of Wales, electricians of all ranks 
will subscribe a sufficient annual amount to repay your efforts, and to 
manifest their liberality and loyalty. The s classes already prove 
their interest in our hospitals by the amount they collect for the Saturday 
Hospital Fund, and I hope that arrangements will be made, not only for 
annual subscriptione of pounds, but also iu our electrical workshops and 
central stations for annual subscriptions of one or more shillings. I trust 
that, as this isa matter of public interest, you will pardon my sending a 
copy of this letter to the electrical press, as well as to the Chairman of 
the Electrical Section of the London Chamber of Commerce.” 


A Ourious Electrical Fire.—A recent report of the Electric 
Bureau of tbe American National Board of Fire Underwriters 
contains the followiag :—‘ Current conducted into dwelling by 
gas pipe, arced to lead water pipes. and caused five fires in two 
days. No electric wires of-any kind in the dwelling. The 
Edison feed wires ran ah ut 18in. undergronnd up the street in 
front of the house. The insulation on these conductors in 
their tube had dgteriorated at a point nearly opposite the 
house. Electrical connection wa« established between one of 
the conductors and the iron tube; current passed along the 
tune to where it rested on an iron gas pipe which ran into the 
dwelling. The current followed this pipe into the dwelling 
and grounded on the water pipes. About 10 o’clock one even- 
ing smoke wos notic-d in the house; an alarm was turned in, 
and the firemen found a blaze between the ceiling of tne first 
floor and the floor of the second. It was burning quite briskly, 
but was soon extinguished. The chief of th» fire department 
saw that the fire was a curious опе ; and ач no one could give 
an explanation of the cause, he went up to the second floor and 
started to make an investigation, He ripped up the boards 
over the place where the fire was seen, and discovered a second 
fire on the top of я timber through which was a gas pipe cut. 
This fire was extinguished, and the investigation proceeded. 
The chief suspected that electricity might have something to 
do with the case, but the owner assured him that he had no 
electric wire in the house. While they were talking smoke 
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was seen coming from a closet under a bowl in the bathroom, 
on this floor. The chief thought at first that it was confined 
smoke, but when he opened the door to the closet the smoke 
appeared to be making, and a closer investigation showed a 
third fire there. This was put out without difficulty. He then 
decided upon a complete investigation, and went downstairs 
and ripped the ceiling down. The firemen worked for 15 
minutes, and finally discovered a fourth fire in the vicinity of 
a gas pipe, which was found to be red hot. This was plainly 
the cause of this fire. After a while, the firemen, having extin- 
guished all traces of the fire, went away, with the exception of 
one man, who was left to look out for a repetition of the trouble. 
Nothing occurred until the next afternoon, when an alarm was 
again sounded. The fire at this time was in the cellar, near 
the entrance of the gas pipe from the street. An examination 
showed that the pipe had been partially melted at this point. 
The chief, becoming satisfied that electricity was in some way 
responsible, called in the Edison Company and the electrical 
inspectors. The street was opened, and conditions recited 
above were shown to exist. Further trouble was avoided by 
repairing the conduit, and separating it from the gas pipe. 
Loss about 500 dollars." 

Incandescent Gas Mantles.—The introduction of the elec- 
tric light, which was at first supposed to bring with it the 
doom of the gas companies, has in many ways proved advan- 
tageous to them ; for with the advent of a cleanly illuminant 
came the desire for a source of heat which should be free from 
the dust and dirt inseparable from the ordinary coal fire. Gas 
supplied this want; and hence any diminution of the quantity 
required for lighting has been largely counterbalanced by the 
increased demand for heating purposes. It now seems possible 
that we shall see yet another case of compensation of a some- 
what analogous character. The incandescent gas light has not 
hitherto proved a very formidable opponent to the electric 
light; but if Herr Langhans’ invention turns out successful, 
the electric current used in the manufactrre of the mantles 
required for incandescent gas lighting will prove a source of 
revenue to the electric light companies, and the demand for 
current will come during those hours when a demand is most 
required. Hitherto there has been a difficulty in electrically 
depositing the oxides of the earth metals thorium, zirconium, 
&c., in an adherent form. If pure solutions of the salts ot 
these metals are electrolysed between insoluble electrodes, 
no deposit is obtained either from dilute or concentrated 
solutions; but on the addition of alkaline salts a basic 
deposit is obtained with a weak current, and with a strong 
current a loose and bulky deposit of the hydroxide is formed, 
which closely surrounds the cathode, but drops off when the 
electrode is removed from the bath. If, however, we dissolve 
an earthy hydroxide in a solution of one of its neutral sults, 
вау the sulphate of its own metal, or that of any of the other 
metals of the group, an electrolyte is obtained which yields an 
adherent, horn-like deposit of the hydroxide, which will bear 
rough handling. The hydroxide is readily converted into the 
oxide by heat, and this circumstance is taken advantage of in 
the electrolytic manufacture of incandescent gas mantles. The 
process is carried out in a cylindrical vessel, provided with ап 
anode composed of & thin cylinder of platinum ; while the 
mantle forms the cathode, and also serves as a porous diaphragm 
which contains a saturated solution, made by dissolving the 
hydroxide of the metal, whose oxide is required, in a concen- 
trated solution of its own sulphate or nitrate, or that of one of 
the other earth metals. The addition of a small quantity of 
nitrate is always desirable. 'The outer vessel contains an 
aqueous solution of the hydrate or carbonate of th» metal 
whose salt forms the solvent. When sufficiently coated, the 
mantle is removed from the bath, washed, dried in air free 
from carbonic acid, and calcined by gradually raising the tem- 
perature. The deposit obtained may consist of the hydroxide 
of a single metal, or of a mixture of various hydroxides, accord- 
ing to the preparation of the bath. The minimum current 
density per square centimetre for 20 per cent. solutions of the 
salts of zirconium and thorium is 1°66 ampere, of yttrium 
1:25 ampere, and of aluminium 0'75 ampere; but it is usually 
better to employ nearly double this current density. The 
addition of ammonia to the aqueous solution of the neutral 
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salt renders the deposit less dense; while, if a thicker coating 
be required, it may be obtained by the substitution of alcohol 
for water as the solvent. 

Contemporary Electrical Science.—In No. 2 of Wiede 
mann's Annalen М. W. HoFFMANN writes on discharge rays- 
These rays are contained in the open air spark discharge, but 
not in the brush discharge. They exert no photographic action 
or ordinary fluorescence effects when produced at ordinary 
pressures, but may be proved to exist by the phenomena of 
* thermo-luminescence " (to borrow E. Wiedemann's expressive 
term). Thus, bodies like fluorspar and marble emit a glow 
when heated to a temperature below that of incandes- 
cence. Certain sulphides show the same phenomena when 
excited by ultra-violet or cathode rays. But calcium or 
sodium sulphate with an impurity of manganese sulphate 
(* solid solutions ") require discharge rays in order to 
show thermo-luminescence. This property is utilised in the 
author's investigations. The substance was spread on a copper 
sheet, and well dried by heat. It was kept heated below 
incandescence while exposed to the rays from a spark supplied 
by & 20-plate influence machine. "The author proved that the 
thermo-luminescence is not produced by a chemical alteration 
of the air, nor by the light of the spark, nor by the electrical 
oscillations. He then investigated the general properties of the 
discharge rays. The brightness of the thermo-luminescence 
produced never exceeds a certain maximum, but it depends 
upon the spark intensity and the exposure. The rays pro- 
ceed from all points of the sparking track, but especially 
from the cathode. They proceed mainly in straight lines, 
and the inverse square law is nearly fulfilled. Refleo- 
tion by solids cannot be observed. The rays are strongly 
absorbed by oxygen and carbonic acid. They cannot penetrate 
metallic solids like the X-rays, and are intercepted by mica, 
quartz, and fluorspar. They are also produced by discharges 
at lower pressures, and arethen more intense. They also pro- 
ceed from every part of the discharge. At higher vacua they 
give rise to X-rays. They are not, under any circumstances, 
deflected by a magnet. It appears, then, that here we have 
another link between light and X-rays. The gulf between 
Lebedew and Róntgen will soon be bridged. There is a 
large number of other interesting Papers in the same num- 
ber. À. OBERBECK investigetes the influence of heating 
upon the rate at which a thin wire loses its positive or 
negative charge in air. He finds that the necessary difference 
of potential is lowered by heating, and that the difference 
between the behaviour of a positive and a negative charge is 
accentuated. The negative charge is more easily given off. 
К. WESENDONCK studies the closely allied question of the dis- 
charge from points, and arrives at the rather novel conclusion 
that in hydrogen the discharge potential is not lower for nega- 
tive that for positive charges; but that the quantity of negative 
discharge is much greater, even at a lower potential. L. 
BorTZMANN contributes three papers. In one of them he 
explains Quineke's electrostatic rotations by a convective 
discharge between the condenser plates. In another he 
deals with irreversible processes and probabilities, and 
in a third he defends the atom against its two modern 
rivals—the differential equation and Ostwald’s conception 
of energy. The last Paper is worth reading, if only to 
see whither we are drifting. Among the other Papers we 
notice one by C. Евітзсн on the conductivity of solid solutions, 
which behave in many ways like electrolytes, as in the increase 
of conductivity on heating. There is an important Paper by 
F. KoHLRAUSCH on the use of platinised electrodes in determi- 
nations of resistance, which marks a distinct advance in the 
telephone method ; another on the advantages of thin over thick 
resistance box plugs, and a third on some very rapid varia- 
tions of terrestrial magnetism.—-—W. VoicT determines for the 
first time the true electrical condition of tourmaline by break- 
ing it up into fragments, and finds the specific electrical moment 
at 24° to be 33:4 C. G. S. units. R. МиллкАХ tested the 
Clausius-Mossotti formula for dielectric constants by means of 
an emulsion of benzol and chloroform in water. The differences 
were confined to the third decimal place. The emulsion 
showed strong anomalous dispersion in the region of the 
frequencies 10* to 107.— E. E. F.] 
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GALILEO FERRARIS. 

To many electricians, on both sides of the Atlantic, the 
news that Galileo Ferraris is no more will bring the sense of 
a personal bereavement. All who had the honour of his 
acquaintance and friendship esteemed him no less for the 
charm of his modest and frank personality than for the sterling 
worth of his abilities and the breadth of his attainments. 

Galileo Ferraris was born 49 years ago at Livorno- Vercellese, 
a small town in Northern Italy. He died in Turin, on Sun- 
day last, of pneumonia. 

My first acquaintance with his scientific works, now 
twenty years’ back, began with the reading of his masterly 
book on geometrical optics, entitled Le Proprietà cardinali degli 
Strumenti diottrici, a work of which, even now, no equal 
exists in the English language. Ferraris was just 30 years 
of age when his book appeared. He had graduated in 
1867, at the age of 20, in physics and mathematics, 
at the University of Turin, and two years later won 
the certificate of civil engineer in the Royal School of 
Engineering in the same city. On that occasion he published 
his first Paper **On the Teledynamic Transmissions of Hirn." 
This secured his immediate appointment as assistant to the 
Professor of Technical Physies in the Museo Industriale of 
Turin, which remained the scene of his labours to the 
end of his life. In 1872, at the time of his election 
as a member of the Senatus Academicus of his Uni- 

versity, he contributed a Paper on the mathematical theory of 
the propagation of electricity through homogeneous bodies, in 
which he adopted and developed the treatment originated by 
Kirchoff. At the same dute he was chosen to fill the position 
of assistant lecturer (Dottore aggregato) in the Faculty of 
Mathematical Sciences in the. University of Turin. In 1877 
there was given him sole charge of the course on technical 
physics at the Museo Industriale, and two years later he was 
officially elected Professor in the same Institution. Later in 
life he was knighted by the King of Italy. During the years 
which followed his election to the chair of technical physics 
he devoted himself not only to optics and electricity, but to 
the technical applications of heat, and even published a 
memoir on the measurement of the water carried over mecha- 
nically by steam. Amongst his electrical Papers of this period 
is one on the strength of the currents and extra currents in 
the telephone, in which appeared one of the earliest measure- 
ments of the current needed to produce in the telephone 
receiver a sound of perceptible magnitude. 

In 1881 he was sent by the Italian Government as one of 
its official delegates to the first International Electrical Con- 
gress in Paris. Both in the meetings of the Congress and at 
the Electrical Exhibition in the Palais de l'Industrie, he became 
a prominent figure, taking an influential part in the debates of 
ihe Congress, and evincing a keen interest in all the technical 
applications of electricity then claiming so much attention at the 
Exhibition. Thenceforward the main bent of his energies was 
directed toward electrical problems. In 1888 he was again 
sent by his Government as Italian Commissioner to the Elec- 
irical Exhibition in Vienna. The succeeding year was marked 
by an event which brought his name more prominently before 
electrical engineers. At the generalltalian Exhibition held 
in Turin he was active in promoting the International Depart- 
ment of Electricity, of which he was President. It wasat this 
Exhibition that he carried out his theoretical researches and 
praetical experiments upon the transformers of Gaulard and 
Gibbs, which rank amongst the earliest of the scientific inves- 
tigations of the transformer. Down tothat time but little had 


been known either of its theory of operation or of its efficiency. 


as an apparatus. Ferraris investigated the theory, and 
measured the efficiency. His memoir was an important 
contribution to science, quite apart from its immediate value 
io engineers and electricians. In the following year he 
pushed these investigations further, and applied them to 
Similar measurements on the iransformers of Zipernowsky, 
Déri, and Bláthy, which belonged to the type having closed 
magnetic circuits. 


All this work brought him to consider very closely, and in 
an entirely practical way, the questions involved in the diffe- 
rences of phase that play so magistral a part in alternating- 
current work. Dwelling on the problems of phase-difference, 
and bringing to bear & mind already enriched by the earlier 
study of kindred problems in the higher branches of optics, 
he perceived that by the appropriate combination of periodic 
movement in different phases there might result a circular 
motion. This idea took definite shape in the summer of 18865; 
and in August and September of that year, while fresh from 
his investigations of transformers, he carried out a series of 
experiments on the production of electromagnetic rotations, 
and on the properties of the rotatory magnetic field. To one 
versed in physical optics it was a, familiar idea that the com- 
bination of two equal and similar simple harmonic motions 
would yield & circular motion, provided the phase-difference 
between them was exactlya quarter ofone period. Arguing from 
the optical to the electrical case he saw that if an alternating 
current flowing around a coil could set up a periodic magnetic 
field, the combination, at right angles to one another, of twosuch 
fields, with a quarter difference of phase, must necessarily 
produce a rotatory magnetic field. This idea, wholly new 
to science, of producing by а simple stationary apparatus the 
effect of a revolving magnet, he proceeded to test experi- 
mentally by constructing several model motors of a novel kind, 
having neither commutator nor collecting rings, and in which 
the revolving part was a cylindrical conducting body such as 
a copper cylinder mounted upon a shaft. In modern language 
they would be described as polyphase asynchronous motors 
having short-circuited rotors. To produce the two-phase 
currents needed to operate these model motors, he had recourse 
to the now well-known device of splitting the phase of an 
alternate current by the use of a transformer and a choking 
coil. The results of this research were first published on 
March 18, 1888, ір a communication to the Royal Academy of 
Sciences of Turin. This memoir has become one of the classics 
of modern science. 

In the interval which elapsed between the inception of this 
research and its publication, Ferraris was not idle. Occupied 
with a long theoretical and practical research on transformers, 
he elaborated the methods of measuring the output and 
efficiency of apparatus of this class, and investigated the 
phase relations of the primary and secondary currents, and 
the waste due to eddy-currents amd to hysteresis. This memoir 
* On the Differences of Phase of Currents, on the Lag of 
Induction, and on the Waste of Energy in Transformers,”’ 
was published in 1887. In 1891 he was at the Electrical 
Congress at Frankfort. This Exhibition will ever be 
memorable for the remarkable development in the use of 
polyphase currents of which it gave evidence. The long- 
distance transmission by three-phase currents, of 100 н.р. from 
Lauffen to Frankfort, a distance of 118 miles, marked a 
memorable note of progress. At the banquet, which closed 
the week of the Congress, Prof. Ferraris was received with 
remarkable enthusiasm, and was hailed as ** the Father of the 
Drehstrom.“ 

Two years later he was sent as Italian delegate to the 
Congress at Chicago, where he won many friends. His gentle 
and unaffected enthusiasm, no less than his striking physiog- 
nomy, will be recalled by many of those who met him there. 
In the same year he published a theory of the single-phase 
alternating motor, founded upon a highly original method of 
geometrically treating the problems of periodically varying 
quantities. Still more recently Ferraris was associated with 
his pupil Arno in working out a method for transforming 
the phases of alternating currents, and in devising & species 
of simple rotatory transformer to obtain two-phase or three- 
phase currents from a single-phase current. 

To his course of lectures on theoretical and technical 
electricity for graduated engineers Ferraris devoted great 
attention; and the lucidity and charming literary style of 
these discourses made them models of their kind. Amid all 
his varied activities he ever devoted himself to the duties 
of his chair, and was followed by the devotion and love of 
his pupils. He was one of those who deemed it an honour 
and a privilege to be a teacher. SPee T: 
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ON THE DEFLECTION OF CATHODE RAYS. 
BY JAMES MARK BARR AND CHARLES E. 8. PHILLIPS, 


The effects of exterior magnets upon the action of vacuum 
tubes have long been known. It is stated that the results are 
due to reactions between the magnetic lines of force and the 
streams of charged matter shot out from the cathode within 
the tube. Many experimenters, in working with the cross- 
shadow tube, noticed the total translation of the shadow when 
a magnet was brought near. The exact relative motions were 
not, however, definitely recorded until lately, The effect of 
an axial magnetic flux upon the cross-shadow, first published 


FIG. 1. 
a, Shadow of Wire ; no Current. b, Current as Indicated by Arrow. 


by Dr. Fleming,* is seen to be a twist-distortion of the image; 
but without translation. 

This latter would seem to give an opening for the easy 
explanation of the reactions within the tube—retaining the 
usual conception of the magnetic field. But some new e ects, 
observed by the writers, show very complicated relations 
between the cathode rays and the magnetic field; indeed, 
the usual ideas of magnetic whirls and of streams of charged 
ponderable matter fail to help one in explaining the phenomena. 

When the anti-cathode was & straight wire its shadow 
became wedge-shaped when a current flowed in the wire, and 


Е. 


Fic. 2. Fia. 3. 


the relative conditions were as follows :—The shadow contracted 
towards the end where the current entered, and widened 
towards the other end. This is indicated in Fig. 1. 

The writers then examined the effects produced with an 
anti-cathode having the form shown in Fig. 2. Here one has 
means for noting any axial translation of the shadow; also 
the mutual effect, if any, of the parallel currents in separate 
wires. With no current in the anti-cathode the shadow was 
as shown in Fig. 2—a rectangular grid. Fig. 3 shows the 
change produced by a current along the grid. The image 
became wedge-shaped ; widened towards the end where the 


Fia. 4. 


current left, and contracted towards the end where the current 
entered. But besides this the whole shadow was íranslated 
in the direction of the current. It should be stated that the 
currents used varied from 10 to 20 amperes. 

In the tubes used it was found to be immaterial whether 
the shadow-casting wire or grid acted solely as anti-cathode 
(there being a separate sealed-in wire for anode) or whether it 
served the double function as anode and anti-cathode. 

The writers were then lead to the idea of examining the 
effect produced by a current in the cathode. At first sight it 
would seem likely to produce the same effect as a current in 


* The Electrician, January 1, р. 502. 
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the anti-cathode, because the magnetic field is practically the 
same. With a view to such a comparative experiment, then, 
the tube shown in Fig. 4 was made. The electrodes were two 
similar flat platinum crosses, with leading-in wires, as indi- 
cated, and either cross could carry à current while one is the 
cathode casting the shadow of the other. Also current could 
be sent through both crosses at the same time, in the same or 
opposite directions or in directions at right angles to each 
other, and the effect on the shadow observed. уени 

The effect when current was passed diametrically through 
B (Fig. 4) while A is the cathode, has already been indicated 
for the similar cases of the wire and grid anti-cathodes. 
But when the current passed diametrically through the eathode 
A the effects on the shadow of B were reversed in every par- 
ticular. The shadow widened towards the end of cross where 
current entered; and contracted towards the other end. And 
the translation was backwards along the direction of current. 
With currents in both A and B the opposite effects 
neutralised one another when the currents were in the same 
sense. When the currents were in opposite senses the effects. 
were augmented. 

Thus we arrive at a differential action, and currents can be 
balanced by a zero method. It is hard to arrive at quanti- 
tative values for these effects, but the writers hope to publish 
some measurements next week. 


— — Sea ка o0 am STS Sa 


THE BRUSH COMPANY’S INDUCTOR ALTERNATOR. 


At a very early stage in the history of the dynamo, & 
form of alternate-current dynamo was suggested in which 
neither field coils nor armature coils revolve, the variations in 
the magnetic flux through the latter being effected by means 
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Ес. 1.—- Section of Single Type Brush Inductor Alternator. 


Of moving masses of iron forming polar projections in the 
magnetic circuit. The name ‘inductor alternator” has. 
generally been given to this class of generator; and among 
the earliest inventors of machines of this type may be noticed 
the names of Wheatstone, Wilde, Sawyer and Kingdon. 
One of the first of the practicable machines of the inductor 
type was that devised and patented some years ago by Mr. W, 
M. Mordey ; and this, we believe, forms the basis for one, if 
not more, of the inductor alternators now made by Continental 
firms. Notwithstanding the advantages of this type of alter- 
nator, however, the preference of electrical engineers and 
central-station designers for the types necessitating motion 
either of the field or of the armature, has placed the 
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development of the inductor alternator in abeyance. At the | pletes the magnetic circuit. On the casting D, and opposite 
present time there would seem to be some change in opinions | to the inductor teeth on A, is a circle of laminated pro- 
and affections in this respect; for several leading Continental jections, on each of which an armature coil, Н, is fixed. 


firms have taken up the manufacture of inductor alternators, 
and quite recently the Brush Company have commenced to 
make on a commercial scale an improved form of ‘‘Mordey " 
inductor alternator, which, however, embodies all the essential 
features of Mr. Mordey’s original invention. 

The Mordey' inductor alternator, as now designed, is 
made according to two patterns, whichEmay conveniently be 
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There are twice as many of these armature coils as 
there are inductor projections, so that when the latter are 
in position immediately opposite to the former, half the 
armature coils will lie opposite the inductors, and half opposite 
the spaces between these inductors. Between the revolving 
projections C, on ће rotor А, and the fixed projections 
on the “stator” D, there is, of course, an air gap, 
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Fic. 2.— Double Pattern Brush Inductor Alternator. 


termed the single and the double.“ In the single pattern, 
shown in longitudinal section in Fig. 1, the essential elements 
in the construction of both patterns are exhibited. Upon a 
rotating main shaft,.S, an iron casting, A, forming a portion 
of the magnetic circuit, is secured, there being a number of 
radial projections or teeth, B, with laminated iron ends, at the 


Volts. 


Fic. 3.—E.M.F. Curve from Zero to Full Load of a 150-kilowatt 
Brush Inductor Alternator. 


outer periphery of one side of this discoidal casting. These 
teeth form the inductors. The other side of the outer peri- 


phery at G is machined to a smooth cylindrical face, between 


which, in the 100-kilowatt size, is lin. across. The field 
coils are carried on an annular bracket attached to the 
stator, and are shown in position at F. It is worthy of notice 
that the design of this alternator facilitates ventilation, and 
tends to keep the coils cool. In the shroud D there are 
a number of openings E, through which air is forced out- 
ward by the centrifugal force of the rotor, and the fresh air 
drawn in to replace this air current circulates around the coils. 

The double pattern is shown in Fig. 2, and differs from the 
single pattern only in the fact of both air gaps, instead of only 
one, being utilised for armature coils and inductor projections.. 
The machine is virtually two single-pattern inductor sets, 
placed side by side on one shaft. 

Among the advantages arising frem the adoption of the 
inducter type of alternator may be noticed the absence of 
collecters and brushes for leading in the field eurrent or for 
taking off the ourrent generated. All the connections may 
therefore be made by means of continuously insulated con- 
ductors, thereby reducing the risk of breakdown and other 
accidents. Another advantage hes in the absence of any 
stress on the coils due to motion, the whole of the moving: 
parts of the machine consisting of solid iron casting or of 
well-secured laminations. Whether the position of the arma- 
ture coils gives them, im any degree, immunity from mecha- 
nicad stress due to magnetic pull, we were not able to judge 
from our inspection of the machine. But, whether or not, it. 
seems probable that the method of securing the armature 
coils in place in their slots, between the projections on the 
stator, is both mechanically and electrically effective. These 
coils are wound on formers of rectangular shape, the wire or 
strip forming the coils being insulated with asbestos fireproof 
material. When the winding of a coil is completed it is over- 
wound with varnished tape, and the finished coil is then 
slipped over a projection on the stator, being secured in place 
by means of a wedge-shaped wooden key. The removal of a 
coil is simple, no part of the machine having to be opened or 
removed. On knocking out the wedge the coil is free to be 


which and the stationary iron casting D there is an air-gap , lifted out. 


giving the requisite machinal clearance. 


The casting D is an | 


On January 29th we had an opportunity to examine one of 


annulus which enshrouds the rotating casting, and it com- | these new alternators running in the Brush Company's work- 
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shops at Loughborough. The machine was built for а normal | that the Brush Company intends to use this type of machine 
load of 150 kilowatts, and was of the single inductor pattern | for all low-frequency work. 
(Fig. 1). At 800 revolutions per minute, and with proper The alternator shown at Loughborough was temporarily run 
excitation, 2,000 volts were developed at a frequency of 50 co | by а triple-expansion Raworth ** Universal" engine, capable 
per second. We were informed that the excitation at full load | of developing 880 K. p., the engine and alternator being direct- 
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Fie. 4.—Direct-Coupled Brush Inductor Alternator and Triple-Expansion Universal" Engine. 


for this machine was 1 per cent. of the output, at half-load it | coupled. Fig. 4 shows to scale the longitudinal and one end 

was 0°75 per cent. of the full output, while on zero load it was | elevation of a triple-expansion “ Universal" engine coupled to 

only 0:5 per cent. Som: tests were made with a view to | а double pattern Mordey” inductor alternator, the field 

determine the variation in terminal volts between full and no | magnet exciter being carried on an extension of the main 
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Fic. 5.--General View of a 159-k.w. Brush Inductor Alternator, Direct-Coupled to 330 n.r. " Universal Triple-Expansion Engine. 


load$when running at constant speed. When the entire load | shaft. In Fig. 5 is shown a view of the engine and alternator 
was thrown off the machine а variation in pressure amounting | set, as it stood at the Loughborough works. There is а much 
to about 31 per cent. was observed on a voltmeter connected smaller Universal" engine standing at the right-hand side 
to the machine through a 20 to 1 transformer. The E.M.F. | of the set; but this has nothing to do with the engine and 
.curve from zero to full load is given in Fig. 8. We understand | alternator tested. 
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ELECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES.—VI.* 


BY JOHN B. C. KERSHAW, F.I.C. 


PRODUCTION OF ALKALIS AND CHLORINE. 

This article must differ from the preceding ones dealing 
with copper and aluminium, in the absence of any trust- 
worthy figures relating to the actual production of alkalis and 
bleaching compounds by electrolytic methods. There has 
been, it is true, one works in Germany (that at Frankfort) in 
operation since 1890, and the Le Sueur process is stated to 
have been at work at Rumford Falls, U.S.A., since 1892; but 
in neither case have any actual production figures been 
published. Richards’ statement, therefore, in a Paper 
read in 1895 before the Franklin Institute in New York, 
that 100,000 tons of electrolytic soda and bleach were 
produced annually in Europe, appears, on reviewing these 
facts, to have been rather prophetic in character. Since 
1894, however, great developments have occurred in this 
new industry ; a comparatively large number of works have 
been built; and this present year may perhaps witness the 
fulfilment of Dr. Richards’ prophecy. The names and other 
available details relating to the Companies which are at present 
producing, or which will be producing in the course of the 
present year, electrolytic alkalis or bleaching compounds are 
gathered together in Table I. The list is a longer one than 
many would have expected, and it must be noted that only 
those undertakings marked with an asterisk are still in an 
experimental stage of development. The majority are work- 
ing, or are designed for work, on an industrial scale, and the 
processes used in them have successfully passed the experi- 
mental stage of their existence. Some historical notes upon 
the industrial development of these processes in Germany were 
recently contributed by Dr. Lunge to a German paper; and a 
resumé of these, with some added ones on the development 
in our own country, were published in The Flectrician of 
November 27, 1896. 

There is, consequently, no necessity in this article to deal with 
this side of the subject. 

In addition to the above, the Hermite process is reported to 
be working at Boston, U.S.A., and at Le Haye Descartes, in 
France. A detailed description of all the above processes is 


main features of the various cells will be noticed. The primary 

decomposition, when a solution of sodium or potassium chlo- 
ride is electrolysed with insoluble electrodes, is simple. 

Chlorine is liberated at the anode, and sodium at the cathode. . 
The latter immediately reacts on the water, and forms sodium 

hydrate, whilst free hydrogen is liberated. 

The difficulties now begin. Both these gases cling to the 
electrodes and cause polarisation. A greater drawback'arises, . 
however, from the presence of the sodium hydrate solution. 
No less than six secondary reactions can occur, if the elec- 
trolysis is continued ; and each of these signifies loss of sodium: 
hydrate or chlorine, and diminished current efficiency. 

The various processes differ in the cell construction and the 
arrangements by which these difficulties are met, and more or - 
less successfully overcome. They may be broadly classed as 
** Diaphragm Processes and Non-diaphragm Processes.“ 


Diaphragm Processes. 

The most successful of these is that worked at Frankfort, 
and at Bitterfeld by the Elektron Company. Both of these 
works have been extended recently, and four other works 
designed for the same process are being erected in Germany 
and abroad. Nothing, however, has been divulged concerning 
the composition of the material used as diaphragm in this. 
process, and the owners of it are maintaining very strict secresy 
—perhaps wisely. The Spilker and Löwe process is likewise 
a diaphragm process. Parchment is used to divide the anode 
and cathode compartments, and the addition of 2 per cent. of 
calcium or magnesium chloride to the brine in the anode com- 
partment is said to increase the durability of the parchment, 
by formation of a protective coating of a basic chloride of ` 
calcium or magnesium upon its surface. 

The Le Sueur cell has as chief features bell-shaped anode - 
chambers resting on a horizontal asbestos and parchment dia- 
phragm, below which is an iron cathode. The Hargreaves-Bird 
cell, by many considered the most promising of the English in- 
ventions, possesses a combined diaphragm and cathode, which 
permits instant removal of the sodium compound from the - 
action of the current. Asbestos or other vegetable fibre is 
deposited as a pulp upon copper gauze; and upon this is. 
deposited some porous stone-like material, such as Portland 
cement, Plaster of Paris, clay, and silicate of soda, or lime and 
phosphate of soda. Two of these diaphragm cathodes form 
the side walls of a closed cell. The central compartment is 


not possible within the limits of this article, and only the | filled with brine, and contains a carbon anode. Steam and. 
Table I. 
| | E Date 
Locality Power. Process .|Manu-| Estimated Annual 
Names of Companies. of Be See Products. Used f’cture Output. 
| ‘Plant. Kind. Am'nt. ſecomm. 
Germany. | H.P. 
Allgemeine Elektricitüts Act. Gesellschaft Bitterfeld ... | S. | 1,500 | Caustic alkalis and bleach... 1 1896 6,000 tons bleach. 
“ Elektron A. Gesellschaft ............... Bitterfeld. S. 2° E 3 ? t1894 € 
| » | Frankfort ...| 8. 400 | Caustic potash, bleach, and 
i liquid chlorine ............ ? 11890 1,000 tons bleach. 
Elektrochemische A. Gesellschaft Berlin 8. ? Caustic potash ............... 7 ? NT 
Solvay Ammonia Soda Company Osternienburg| ! ? Caustic alkalis and bleach Ж 1895 
» " „ өй ? 7 ? j M C’stn'r-K'’lln’r|' 1897 
*Vereinigte Chemische Fabrike ............ Leopoldschall ? ? Potassium carb. and chlorine |Spilk'r & Lówe| 1892 Р 
England. ; " 
Castner-Kellner Alkali Company . Weston Point | S. | 2 | Caustic alkali and bleach {| Cierre, )| 1897 E ca | 
. Richardson 2,000 tons caustic soda. . 
The Electro-Chemical Company  ......... St. Helens. S. 1, 100 P á and Hollan а} 1895 4'C00 tons bleach. 
*Vaiitin’s Electro- Chemical Company Bolton ? 1 Vautin ...... P 
General Electrolytic (Parent) Company.. Farnworth ... | 8. ? Carb. soda and bleach  ...... Hargreaves 
United States, America. | Bird ? | 
Electro-Chemical Сошрапу.................. Niagara ......) W. 800 | Caustic alkalis and bleach... |C’stn’r-K'lln'r| 1896 A 
Electro-Chemical Company of U. S. A.. Rumford Falls W. 1, 100 Alkalis and bleach ............ Ге Sueur ...| 1892 1,000 tons bleach. 
Mathieson Alkali Company ' Saltville ...... 1 d Caustic alkalis and bleach... |C'stn'r-K'lln r| 1895 see 
» ; do. ape ADDS .. Niagara W. ? 33 М T 1897 Т 
Walton-Ferguson Electro-Chemical Co... We. ERES W. | 1,000 a s 1896 | 330 tons caustic soda. 
Austria. 
Cons'rtium f. Elektro-Ch'mischeIndustrien Golling W. 2,500 Caustic alkalis and chlorine | Kellner. | 1896 € 
Kellner-Partington Paper Pulp Company  Hallein........ W. | 2,500 | Bleached wood pulp ......... 5 1895 | 6,600 tons wood pulp. 
Sweden and Norway. | 
Electro-Chemical Company.................. | Stjernfors, S.. | W. 75 | Bleached pulp.................. Hermite ... | 1892 
Kellner..... | 1895 


Kellner-Partington Paper Pulp Company | Sarpsborg, N. 


W. j9, 000? Bleached pulp.................. 


* For previous articles see The Electrician, December 25, 1896, January 8, January 15, January 29, and February 5, 1897. 


t Doubled in size in 1895. 


t Doubled in size in 1892. 
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carbonic acid gas are admitted to the outer compartments. 
The latter combines with the sodium hydrate, which forms on 
the copper gauze cathode as the electrolysis proceeds ; whilst 
the steam continuously removes the carbonate produced, and 
prevents secondary reactions. The combination of the car- 
bonic acid and the sodium hydrate produces an E.M.F., which 
reduces the E. M.F. required per cell to 8:4 V. 


Non-Diaphragm Processes. 

These processes surmount the difficulties caused by non- 
durable diaphragms, and the loss of energy all diaphragms 
occasion, by dispensing with them. In the Richardson and 
Holland cell numerous compartments are formed in each vat 
by dividing walls, which do not quite touch the bottom. The 
sodium hydrate formed at the cathode descends to the bottom 
by gravity, and only slowly diffuses upward into the anode 
compartment. In the Vautin and Castner-Kellner processes 
a metal cathode is used, capable of forming an alloy with the 
liberated sodium, and neither diaphragm nor partition wall is 
requisite. In the former process, molten lead is used as 
cathode, whilst fused salt is the electrolyte; in the latter, 
mercury is used as cathode, and brine is the electrolyte, as in 
all the previously mentioned processes. An ingeniousautomatic 
arrangement brings the sodium amalgam into contact with 
water in an outer compartment at short intervals, when sodium 
hydrate and hydrogen are produced whilst the mercury is 
restored to its former purity. The Castner-Kellner process is 
the one which, at the present moment, is developing indus- 
trially the most quickly. The Vantin process has recently 
been much improved by Hulin, who has been experimenting 
at Modane, in Savoy, and it may possibly become a dangerous 
rival of the Castner-Kellner process. ‘The Kellner process, 
worked at Golling, in Austria, is somewhat similar to the 
Castner-kellner. 

In all processes, the anode carbons have been another 
cause of difficulty. The chlorine attacks these and causes 
rapid disintegration. Castner claims to have partially over- 
come this, by employing carbons containing much graphite, 
formed either by his own method or by that of Girard and 
Street. Hoepfner has patented anodes coated with ferro- 
silicium, made by using iron as anode in a bath of molten 
silicates for a few minutes. 

liffictency. 

There are not the necessary data available for calculating 
the energy-efticiency of all the processes now working on an 
industrial scale. The only figures published are those relating 
to the three processes which have been developed in our own 
country. In the following table the numbers obtained from 
these, for calculation of the energy and current efficiencies, 
have been gathered for comparison :— 


Table II. 
| | ; Actual yield iu grammes. | Efficiency y. 


Basis of 
Sese. ү 8 K. chr. Our. ПБУ returns. 
‘NaOH Cl. NaOH ci. rent. 
Hargreaves- | Average of 59 
Bird] 34 |1196 |1057 | 351 |310! 80 | 54 + | days’ work at 
Castner- E umm 
. ys’ wor 
Kellner 4 1:565 |1156 | 340 284 91 | 52:5 at Oldbury. 
Richardson Verbal е 
& Holl 6 97 . ments to Dr. 
1 aeos а TD 
& Holland | 4 | 974 | 56 | 88 salt 
Th’ retic’l | at Snodland. 
did } 23 1495 |1522 650 |574 100 100 


It must be noted that the figures upon which the Richard- 
son-Holland calculations are based are not very reliable. A 
current efficiency of 974 per cent. is evidently beyond prac- 
tical attainment. The drop in voltage required (from 6 to 4 
volts) was obtained by use of copper oxide cathodes. These 
were reduced to spongy copper, and prevented the polarisation 

due to the free hydrogen. 

The low energy efficiencies ranging from 37:8 to 56 per 
‘cent. show that there is still much margin fer improvements 


in these processes. In the estimates of cost which have been 
published the electrical energy represents about 30 per cent. 
of the total. A process in which the energy efficiency had 
been raised from 50 per cent. to 75 per cent. would show con- 
siderable economy in cost of production, since for the same 
consumption of energy 50 per cent. more caustic and chlorine 
would be obtained. 
The disadvantage of reducing the voltage with the present 
processes is that already mentioned in the articles dealing 
with copper and aluminium. A much larger plant would be 
кыш to obtain the required output; and the problem in 
electrolytic soda manufacture is that of finding the point where 
a further reduction in voltage adds to rather than diminishes 
the cost of production, owing to the increased capital expen- 
diture on plant. 

Cost of Production. 
There have been many estimates made of the cost of elec- 
trolytie soda and bleach. Four of these have been gàthered 
in the following table, and they show very great divergencies. 
Those emanating from the patentees or promoters of par- 
ticular processes are, as might be expected, much lower than 
the others :— 


Table III. 
робова € ‘ost of 1 ton 70 рег cent. caustic, Estimate 
and 271 tons 35 per cent. сы made by 
Richardson and Holland £8 13 0 "Тень, 
Hargreaves-Bird ......... 811*0 Hargreaves. 
T 16 18 0 | Cross & Bevan. 
Sana 17 7 0 Hiiussermann. 


The Hargreaves-B es-Bird estimate referred to soda ash pro- 
ductions, and the above calculation into the equivalent cost 
for 70 per cent. caustic soda is only of interest for comparative 
purposes. 

Actual production over a long period will probably prove 
that the cost of electrolytic alkali and bleach lies between the 
extremes shown in the above table. One may certainly expect 
the estimate of #8. 18з. for 1 ton 70 per cent. caustic and 2*1 
tons 35 per cent. bleach, to be much excceded. In comparing 
these estimates with the cost of production by the Le Blanc 
process of manufacture, it is necessary to remember that the 
present market prices do not represent cost prices. There is 
good reason for believing that by the Le Blanc process, 1 ton 
of 70 per cent. caustic soda and 2:1 tons of 35 per cent. bleach 
do not now cost more than £13; there is, therefore, likely to 
be a much keener fight between the two processes than some of 
the published statements would have led one to expect. 

The balance sheets of the first vear’s actual work of some 
of the undertakings shown in Table I. will be exceedingly 
interesting, in view of the very divergent costs shown in 
Table III.; as, if the lower estimates are the more correct, 

large profits cannot fail to be gained. The quantities referred 
to in the above estimates would yield £20. 2s. 6d. if sold at 
the current prices of caustie and bleach. 


— .- — — - 


ELECTRIC INTERLOCKING THE BLOCK AND 
MECHANICAL SIGNALS ON RAILWAYS.* 


BY F. T. HOLLINS. 


So far as I am aware, there has not been a Paper read before the 
Institution for a number of years (if at all) dealing with the general 
question of block signalling and electric interlocking on railways. 
This fact, and the importance of the subject ; the improvements 
in the systems in use; the various arrangements for special pur- 
es ; the constant extensions of the application of eleotricity for 
dau and more safely controlling the traffic on our railways, 
, I trust, a sufficient apology for bringing the subject forward on 
the present occasion. 

It is obviously impossible, within the limits of this Paper, to give 
minute and detailed descriptions of all systems of block and inter- 
gae apparatus ; but, so far as I am in a position to do so, I will 
briefly describe those systems of electric interlocking in practical 
use on other railways, and deal more in detail with the system 
(Sykes's) of which, being responsible for its adoption, construc- 
tion and meintenanoe on the Great Eastern Railway, І am кынын 
in а better position to speak with some authority. x... 
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I trust thac those members who are more closely associated with 
other systems, will give the Institution the benefit of their better 
knowledge and experience, by adding such details, and other infor- 
mation during the discussion, as may seem to them to bring out the 
advantages, or otherwise, of such systems. 

I take this opportunity of heartily thanking my colleagues (the 
Railway Telegraph Engineers) who have been zood enough to afford 
me so much information with regard to these systems. 

A little prefatory explanation may be desirable for members 
unacquainted with railway work. 

For the purpose of controlling the traffic passing over а railway, 
it is necessary to divide up the line into short sections, varying in 
length in proportion to the traftic, the point of division being indi- 
-cated by the provision of a signal box, having fixed outdoor signals. 

The signals are usually a distant signal and a home signal, with, at 
busier places, a starting signal, and, at very busy posts, an advance 
starting signal, for each road ; and for sidings, junctions, and cross- 
over roads there are additional signals for the protection of these 
connections. These are manipulated by the signalman, so as to 
indicate to the drivers of trains if they may pass the point where 
such signals are fixed. The distant signal is merely a caution signal 
to advise the driver (if it is at danger), that the next signal, that 
is, the home signal (which is à stop signal), may be also at danger, 

and that he must be prepared to stop; but if the distant is off," 
he knows that, under ordinary circumstances, the stop signal is also: 
“off.” The mechanical locking ensures this. 

Prior to the invention of the telegraph (and, I am afraid, for 
some time afterwards), the running of trains was merely regulated 
by a time interval. Later on, a system of electric bells was esta- 
blished, to indicate when a train might be allowed to enter a 
section, and when it had passed through that section. 

In 1840, an arrangemnt of electric signalling of trains was first 
used on the opening of the Blackwall line, becween Minories and 
Blackwall ; and at about the same time a needle block was made 
use of on the Midland Railway through Clay Cross tunnel. In 
1844 a slightly different arrangement was brought into use on what 
is now the Great Eastern Railway (each instrument showing all the 
sections for the whole line) between Norwich and Yarmouth ; and 
in 1853 a perhaps more efficient syatem of needle block and bell 
was introduced by Mr. Edwin Clark on the London and North 
Western Railway. 

The term ‘‘electric block signalling" is generally applied to a 
combination of electrical apparatus, which, by means of an 
acoustic and visual signal, gives such indications to the signalman, 
as enables him, by a proper manipulation of his outdoor signals, 
to prevent two or more trains getting into one block section upon 
‘the same line of rails at the same time. 

The block systems in general use may, practically, be divided 
into two separate groups—those operated by, and the indicators 
held in position by, a constant current on the line (the single- 
needle, semaphore, or disc instrument), to either indicate, in 
accordance with the polarity of the current, Line clear or Train 
on line," and normally (by gravity), ‘‘ Line blocked; and those 
systems (principally Tyer' 8) the apparatus of which is operated to 
indicate Line clear," or! Train on line, by momentary currents, 
and the indicators of which are held in that position by the residual 
magnetism remaining after the cessation of the current which 
actuates the needles and reverses the polarity of the magnets. 

There are several variations of both systoms ; but for the сор: 
stant current, three line wires (one for the up line, one for the 
down line, and one for the bells), are generally made use of ; and 
for Tyer's apparatus only one wire is required for the up and down 
line, and the bell communication also. 

The term ‘‘ electric interlocking (that is, interlocking the out- 
door si with the indoor blook signals), is generally applied to 
a combination of eleetrioal and mechanical apparatus, which compels 
the signalman to work his outdoor signals abeolutely in accordance 
with electrieal block signals (both of which are elgctrically 
under the control of the sigmalman at the box in advance), and 
with the most completo systems so controlling by means of a rail- 
contact the signalmam at the box in advance, that neither the block 
puisse nor the outdoor signals at the rear box can be operated 
to admit a following train wntil the preeeding train is absolutely 
clear of the section. 

Next to the Sykes’ system there is no doubt Mr. Spagnoletti's 
has been the moat largely adopted. It is in use throughout the 
Metropolitan Railway ; at, perhaps, a dozen important places on 
the t Western, Railway ; ; at the junctions of the Great 
Northern and Midland ways with the Metropolitan Railway ; 
and several other points. р 

Spagnoletti’s Electric Interlocking. 

"Rhe transmitting or accepting instrument is provided with a 

plunger, two movable discs, and one fixed disc, together with an 
et. The outward appearance of the apparatus is shown 

in Fig. 1; and Fig. 2 is the look indicator. 

The three indicator discs in the transmitting instrument res 


| 


f 


pec- 
tively indicate Train arrived (a fixed dise), ‘‘ Line clear sent,” ' 


and Train on line coming." The lock-indicating instrument has 
two discs carried upon the needle of an ordinary single-needle ooil, 
as shown in Fig. 3. 

The indications are Lock on,” and Line blocked,” given by 
gravity, and Lock off," and Line clear," by a current, and are 
made to appear before the two apertures in the screen, in accord- 
ance with the position of the lock. The coil giving this indication 
is merely in a local circuit of which the lock acts as a relay. 
Whilst the lever is iu the off position, a train cannot be 
accepted ; and at junctions of conflicting roads of any kind, it is 
arranged that, having plunged to accept a train from one road, it 
is impossible to plunge to accept one from the other, until the 
train accepted has arrived and the signal is put to danger. 


27 


e 


Fic. 1. 
operation is this: A has a train for B," and gives the ‘‘Is 
line clear?“ signal on the bell. B" responds (if the line is clear), 
by plunging on his accepting instrument (Fig. 1), and his plunger 
is locked, giving to himself the indication, mechanically (but held 
by the current electrically), *' Line clear sent.” This takes out the 
lock of the section signal at A," and indicates Lock off" and 
„Line clear." When the signal has been taken off, the train passes 
into section A B, and, after clearing the signal, it actuates a rail 
contact, which indicates on '* A's instrument Train arrived,” 
unlocks his plunger for the rear section, and shows Train on 
line coming at “ В " by interrupting the current on the line, 
and causing the Line clear sent disc to rise from before it. On 


Fie. 2. 


the train arriving at В,” and passing over his rail contact into 

seetion B C, the ‘‘ Train arrived " disc is disclosed —the ‘‘ Train on 

line coming” disc having been released, and moved by gravity 

from before it by the same current and coils that unlock the 

ins nger to allow a following train to be accepted. The electric 

dk le really upon the trigger of the lever, and ot upon the lever, 

or a tappet of the lever, itself. The lock therefore controls the 
trigger, and the trigger controls the lever. 

e system described, I am told, is not quite the same as that оп 

the Metropolitan, or the Great Western Railway, but the arrange- 
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ment described is, as it is recommended by Mr. Spagnoletti, for 
lines to be fitted with entirely new apparatus. The arrangement at 
present in use has been adapted to the existing form of block. 

If I might presume to suggest, I should say that the coils for 
giving the block indications Line clear" and Line blocked 
ought to be.in the line circuit, and quite independent of the indi- 
cations of the lock, for several reasons. | | E 

Langdon’s Electric Interlocking.: 

On the Midland Railway Mr. Langdon has in work, I believe. 
over some 12 or 14 block sections, an arrangement of electric inter- 
locking which was devised by him for use in combination with the 
single-needle block apparatus, so that the system of block working 
should remain unaltered. х "I IMS 

Instead of the usual pin, or locking trigger, to peg over the 
handle to ** Line clear," or ** Line blocked," a small pedal on either 
side of the handle is provided. To give *: Line clear," the pedal, 
to hold the handle over in the right direction, switches in an 
additional battery, sufficient to operate the lock of the controlling 
signal in the rear, as well as the needle of the block instrument— 
the two coils being in series. On the ‘‘ Train entering section " 
signal being given, the pedal, pressed down to hold the handle to 
** Line clear," is released, and the opposite pedal depressed, to lock 
over the handle to give ‘‘ Line blocked " to the rear. In pressing 
this pedal down, the handle, or commutator, is locked over into 
this position, and can only be released by the action of an electro- 
magnet, which is in circuit with a rail contact fixed a suitable 
distance ahead of the controlling signal for the section in advance. 
The transmitting instrument therefore remains locked up, giving 
the Line blocked indication, until the train actually arrives and 
passes over a Siemens mercury rail contact. The signal must be 
put to danger behind the train (when it is automatically relocked), 
or the circuit arrangements in the instrument remain such that 
Line clear cannot again be given. 

The electric lock consists of a sliding bar or tappet fixed in a 
slot, and suitably attached to the tail-piece of the signallever. A 
notch across the sliding bar and the slot serves to receive a small 


Fic. 3. 


steel bolt (engaging in both bar and slot) carried by a light lever. 
At the opposite end of this is an armature to be operated by a non- 
induced electromagnet, suitably wound so that the ordinary cur- 
rent of four cells used for the block indications alone will not 
operate it; the additional battery switched in by the ''Line 
clear " pegging pedal being necessary. 
Evans's Electric Interlocking. 

. On the Manchester, Sheffield and Lincolnshire Railway there 
1s à modified system of electric interlocking on trial, which is 
designed to allow of either absolute or ‘‘ permissive” block 
working. The starting signals are duplicated (both locked), one 
for the absolute and the other for the “ permissive,” to indi- 
cate to the driver if he may- proceed under the permission of 
"absolute" or ‘‘ permissive” block working. Either signal, as 
required, can be worked by the same lever. ES 

vonstant-current needle instruments are employed, and a 
switch is turned which indicates to the operator whether a train 
has been accepted from the rear on the ''permissive" or 
"absolute" block system. This switch controls the working, 
and when it is in one position the ‘‘absolute” signal only is 
released; when in the reverse position, the ‘‘ permissive” signal 
only is released.  . » 

e switch in the instrument at the box in advance being 
turned to either ‘‘ permissive " ог absolute, and the handle being 
pegged to indicate ‘‘Line clear," a current is transmitted to 
the rear box which, by means of a relay in the line, and three 
pairs of electromagnets acting as an electrical selector and lock, 
releases either one or other of the signals as required. The man 
in advance lowers his home signal ; the train arrives, and is pro- 
tected by that signal; and the back motion of the lever locks up 
the block instrument, and is itself locked until the starting signal 
has been lowered for the train to proceed, and is again put to 


danger. Instead ofa rail contact, by which the train alone cam 
free and clear the section in its rear, the back motion of the 


| starting signal lever is the final motion permitting another train. 


to be accepted up to that signal. Under ordinary arrangements, 
so long as the Line clear" signal is appearing, the lock would 
stand released, but a special device is provided to break down the 
lock circuit immediately it is unlocked, and it is only joined up: 
when ‘‘ Line blocked " is given from the station in advance. This 
ensures the signal only being used once with the one Line clear 
current, and compels the sending of Train on line "—Aan excellent 
arrangement simply effected. | 

On the Caledonian Railway a modified system of electric inter- 
locking has been adopted over about 50 sections of their new City 
and Suburban lines in connection with the ordinary Tyer's three- 
plunger block instrument, with the addition of a plunger lock, a 
polarised relay, an electric lock on the starting signal, a Sykee's 
signal reverser, and a rail contact. i 

The Line clear" plunger can only be used once to free the 
section signal in the rear when it becomes electrically locked, and 
this lock can only be taken off when the train arrives and passes 
over the rail contact in the section in advance. The same rail 
contact that clears the ‘‘ Line clear” plunger, to accept another 
train from the rear box, also, by means of the Sykes's signal 


reverser, puts the signal to danger behind the train as it enters the 
next section. This apparatus was designed, I understand, so as to 
allow of the old system of block working being strictly adhered to. 
The method of dealing with sidings, junctions, and cross-over 
roads would, I am sure, be interesting, and I invite Mr. Dunn, the 


Company's telegraph engineer, to give us some information on this 


point. | : 
Tyer's Electric Interlocking. 

Mr. Tyer has completed a combination of block and electric 
interlocking which is (as might have been expected) of considerable 
merit. The outward appearance of the best form of his old block 
is retained, and there is every indication of all the different motions. 
that could be desired, using a signal reverser to automatically put 
the signal to danger, and a rail contact to clear the rear section by 
unlocking the ‘‘line clear" plunger. The lock is on the trigger 
of the signal lever, and is a very neat and simple arrangement. 
The signalman in advance may very effectually block back after 
accepting a train in case of an emergency, and even after the signal. 
at the rear box is off; in fact, he may give Line blocked and 
put the signal to danger too. . 

Blakey and O’Donnell’s Electric Interlocking. 

On the Great Northern Railway, Blakey and O’Donnell’s electric: 
lock and block is on trial, over, I believe, two sections near London. 
The apparatus, which is as under, seems to be mostly Sykes's 
онот to the single-needle block. There із а Sykes’s signa 
reverser or replacer normally discharged, so that the rod does not 
engage with the arm until the current is received ; a lever contact 
for closing the circuit to the reverser ; a polarised relay in circuit, 
with the block instrument at the rear end of the section; a relay 
in connection with the block instrument at the advance end of the: 
section; and Sykes's rail contacts or treadles. 

Diagram Fig. 4 shows the connections, 
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When the advance station B" pegs the block instrument to 
“ Line clear," this actuates the block. needle 2, and the polarised 
relay 3, at A, and partially completes a local circuit through 
the signal reverser 4 on the starting signal. The signalman at 
“А” in pulling the signal lever joins up the lever contact 5. 
This completes the local circuit ; the reverser is geared, and the 
signal arm 6 lowered. It will be seen that without this current 
the lever, if pulled, would not lower the signal. The train passing 
into the section actuates the rail contact or treadle 7, and the 
relay 8, attached to the block instrument at B, disconnects 
the commutator of the block instrument, and joins up the battery 9, 
which brings the needles of both block instruments to ** Train on 
line." This reverses the tongue of the polarised relay 3 at ‘‘ A," 
and the local circuit being disconnected the signal reverser puts 
the starting signal to '' Danger behind the train." This state of 
things remains until the train reaches the second rail contact or 


{ 


i 


Belle uu Down 


Fic. 6. 


treadle 10 at B.“ which, momentarily disconnecting the circuit 
of the relay at B," restores the block needles to zero, and the 
apparatus is ready for ш another train from А.” 

e Great Northern Railway Company have also, at King’s 
Cross tunnel, an interesting arrangement of electric interlocking, 
utilising the rails as conductors, in such a manner as to ensure 
that any engine with its train occupying the line shall be fully pro- 
tected by the signals, and such signals shall not be capable of being 
lowered until the line is clear. (There is a somewhat similar 
arrangement to this, minus the signal reverser, on the London, 
' Chatham, and Dover Railway, at St. Paul's.) 

Diagram Fig. 5 shows the arrangement. Sykes’s signal revsrsers 
are here again made une of. At King's Cross West the lever work- 
ing tho main and the main to goods advance signals (either 
signals worked with one lever as geared), is' normally electrically 


locked, such lock being connected with a polarised relay attached 


to the block instrument. The signals named are fitted with Sykes’s 
reverser, actuated by commutators at the north end 6f the tunnel. 
The rails of.the down main line through the tunnel are insulated, ' 
as à separate section from the adjoining rails, at each end, and at, 
the north end both rails are in circuit with a low resistance and low 
E.M.F. battery, as shown ; and at the south end the circuit is com- 
pleted by a relay, the armature of which forms the earth connection 
of the lever lock and signal reverser. _ 

Assuming the down main line to be clear through the tunnel, 
when King's Cross West gives Be ready" to Belle Isle down (the 
signal box at the north end of the tunnel), the latter pegs his block 
instrument to Line clear; the polarised relay attached to the 
block instrument at King's Cross West is actuated, and the lever 
lock released. Belle Isle next either lowers the ** Down main " or 
** Main to goods " home signal, and the commutator on such signa 


8/ eok Line ^o Balle АЛ Down 


Ange Crass West 


с. 7. 


then earths one pole of the battery. The centre of this battery is 
connected by wire through the tunnel to a polarised relay in con- 
nection with the electric slots on King’s Cross West down advance 
ві one of which is actuated, and admits of the corresponding 
arm being lowered. On a down train passing into the tunnel, the 
wheels and axles of the engine short-circuit the battery connected 
to the rails ; the armature of the relay in connection therewith at 
King’s Cross West, being no longer held by the current, moves 
from the poles of the electromagnet, and thus disconnects the lever 
lock and signal reverser circuits, causing the signal arm to go to 
danger, and the lever lock to fall in position to lock the lever when 
put back. The contact spring in connection with the signal lever 
disconnects the lever lock circuit when the lever is pulled over. So 
lang as the engine, therefore, remains on the section of line shown, 
"the signal is locked in the danger position to protect it. 
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Single Lines. | secutively in one direction, the person holding the staff could obtain 

I.! he traffic capacity of single lines of railway has been so largely | from a box locked up by the staff, a ticket to give to following 

increased, and the otherwise unavoidable doubling of such lines for | trains, and the staff to the last. If the staff happened to be at the 

some long time deferred, by the adoption of Tyer’s tablet system, | opposite end to a train requiring to pass through, there was nothing 
and the Webb and Thompson electric train staff (which is the same | for it but to send for the staff, and wait. 

| Tyer's tablet instrument is, so to speak, a combination of the 


| block telegraph and the train staff and ticket, the last two being 
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Г T combined as a metal tablet, controlled by, and its use controlling, 
i i o the block, the indications of which are given at both ends of the 
U | e - section. A tablet once obtained, the block indications cannot be 
Fi. 8. | altered until it is restored to one or other of the instruments con- 


| | ; trolling the section. Although there may be as many as 30 tablets 
thing in another form, but, so far as І can see, minus the block), for the section (half at each end), only one tablet can be obtained 
together with the arrangement for interlocking the same with the | at one time ; and this requires the concurrent action of both signal- 
signals, that this apparatus is well worth consideration. men. But, as a tablet can be obtained at either one end or the 
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Formerly, each section of a line had its exclusive "train staff, other so long as all are in the instruments, there is no avoidable 
which delivered into the hands of a driver, was, except the ticket | delay in passing trains through the section. The capacity of the 
for the same direction, the sole authority for entering that section | line to carry traffic is then only restricted Уу the length of the 
ofline. If severaltrains were known, however, to be passing con- | section and the speed of the trains. 
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Having effectually and safely combined the staff or tablet, always 
ready at either end of the section, with the block telegraph, it only 
remained, in order to give the maximum of safety, to electrically 
interlock this apparatus with the outdoor signals controlling the 
entrance to the section at both ends to ensure that they could never 
be contrary the one to the other, and so that the starting signals at 
each end could never both be off at the same time. 

The Tyler's No. 6 tablet instrument is too well known to need 
description or illustration. Suffice it to say, before obtaining a 
tablet for a train, the usual Is line clear?” signal is given on the 
bell, to which, if clear, the signalman at the other end replies by 
pressing in the plunger of his tablet instrument to release the 
opposite end commutator, and the signalman offering the train 
‘turns the commutator of his instrument, which also unlocks the 
drawer, and hé obtains the tablet. It is the turning of this 
commutator in the position to obtain a tablet which also releases, 
by a momentary current, the Sykes’s lock on the starting signal. 
This contact (it is a knuckle-jointed contact) is not made by the 
back motion of the commutator, but only by the front motion, to 
obtain the tablet. 

Mr. Tyer, however, with his signal lever lock, prefers a con- 
stant current, with a key (it may be a lever trigger contact) to 
close the circuit when the lever is wanted. Fig. 6 shows this. 
The act of turning the commutator to obtain a tablet causes the 
rod A to be pressed down, and the pin B then presses into con- 
tact battery springs 
lever E is pressed to pull over the lever, joins the battery by 
springs F to the lock G, and thus releases the signal. 

As a tablet can only be obtained at one end, the starting signal 
can only be taken off at that end of the section where the tablet is 
obtained. 

With the Webb and Thompson train staff apparatus the lock- 
ing is effected by a Sykes's locking instrument, applied as shown 
in Fig. 7. The upper portion of the staff instrument only is 
shown. The disc A is moved round a notch each time a staff 
is obtained. The small pins, B, C, D, E, on the disc A, are for 
the purpose of engaging with the small contact lever F as the 
disc is moved round from right to left in getting out the staff; 
and this lever F then makes contact with G, closing the local 
circuit, operating the Sykes instrument, and thus unlocking the 
lever. Putting a staff into the instrument turns the disc from 
left to right, and this moves the small contact lever F in the oppo- 
site direction without making contact with G. When, however, 
the lock has been discharged, and the lever is free, the staff cannot 
be put in, because the rod H would prevent the small contact lever 
F being moved by one of the pins, B, C, D, E, on the disc A. 
the starting signal were left off a staff could not be obtained, as 
the bolt I, geared to the signal lever, blocks the p e of the 
slot in the staff instrument so long as the signal is in the off 


position. 
Sykes's Electric Interlocking. 

I now come to the description of the system which the Directors 
of the Great Eastern Railway (recognising the rapid growth of 
their enormous suburban traffic, and being determined to afford 
every protection that the combination of electrical and mechanical 
apparatus can give, to safely and expeditiously deal with this traffic), 
have thought fit to adopt, at a cost of little less than £25,000, over 
practically the whole of their suburban lines. 

Sykes’s complete system of double line lock and block requires 
three line wires, in addition to the wire for the treadle, or rail con- 
tact, circuit. 

Figs. 8, 10, 11 and 12 show the instrument in the form used 
upon the Great Eastern Railway for ordinary through working. 
There are three strong rods (see Fig. 9) connecting the locking 
instrument with the signal lever. One is the actual locking rod ; 
the second is the switch rod, which, by the motions of the lever, 
connects, in one position (signal **on"), the line wire to the 
locking coils ; and in the other (signal ** off”), the ruil contact wire 
to the locking coils, and puts the line direct to earth ; whilst the 
third is the rod which actuates the train accepted, and train 
on" discs, and prevents plunging to accept another train until 
the signal lever has been taken off and again put to danger. 

Fig. 9 shows diagrammatically the connections between the 
instrument and the lever, so that the effect of the different motions 
may be made clear. The electrical connections minus the sema- 
phore coil are also shown, to better illustrate the method of 
operation. 

The locking instrument coils, 1, are fixed upon soft iron prolon- 
gations of a powerful compound permanent magnet, 2, and the 
armature, 3, in the locked position (as shown) is held up to the 
cores of the coils by magnetic attraction. The coils are wound, 
or the circuit joined up, in such a direction that a strong cur- 
rent from the line neutralises the magnetism induced by the per- 
manent magnet, and the armature, 3 (which forms a portion of 
an angle piece, 4, with its axis at 5), pressed away from the cores 
by a strong adjustable ‘‘ push-off” spring, 6, is discharged, and the 
small wheel, 7, on the opposite arm of the angle piece, 4, sliding 


C, D, which, when the trigger of the signal 


from underneath the catch-piece, 8 (attached to the locking rod, 
9), allows the rod to fall, and in doing so it raises the lock, 10, out 
of the slot, 11, and thus releases the signal lever, 12. 

. With this diagram, Fig. 9, all the eperations may be followed. 
We will assume that the lever, and the locking instrument (which 
is really the receiving portion of the apparatus) are at station A; 
and the plunger, 13, battery spring, 14, switch hook, 15, battery, 
16, and ** Train on” apparatus, 17 (in a similar complete instru. 
ment), are at station B, the rail contact, 18, being a train's 
length ahead of the starting signal at A.” 

„A“ has a train, and gives the Is line clear?" signal to station 
** B" on the block bell. If the section is clear, and his starting, or 
section, signal has been put to danger (he cannot do so without), 
“B” plunges, indicating to himself Train accepted" by the 
disc, 21, at the lower aperture, 22, in the screen, 23, and his 
plunger, 13, becomes locked. This plunge joins the battery, 16, 
to the line, but without breaking down the Train on circuit, 
the latter, during the act of plunging, getting earth from the stop, 
174. The current transmitted releases the lock 10 at A as 
explained, and indicates by a disc, 18, carried on the rod 9, ** Free." 
The signalman at A then pulls over lever 12 and lowers his 
starting signal, and this operation has the effect of raising the 
locking rod 9, lowering the switch rod 20 (Figs. 9 and 12), con- 
necting the rai] contact circuit to the locking coils 1 and the line to 
earth direct. At the same time the lock 10 has again dropped into 
another slot, 21, in the tappet 22 of the lever, back-locking the 
same in the off position, and indicating ‘‘ Locked” on the 
instrument. 

I may here explain that on the Great Eastern Railway we have 
so arranged this slot in the tappet that, although the lever cannot 
be put right back, so as to allow of another train being accepted, 
it can be put sufficiently beck to throw the signal to danger in 


case of emergenoy. 
(To be continued.) 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, February 12th.; 
PHYSICAL SocinTY. 


ó p.m. Annual General Meeting at Burlington House. 
Papers to be read: (1) Note on the Use of very Small 
Mirrors with Paraffin Lamp and Scale," by Dr. H. H. 
Hoffert. (2) “On the Thermo-electric Properties of 
Liquid Metals," by W. Beckett Binnie. 
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8 p.m. Students’ Meeting. Paper to be read, Cooling 
Reservoirs for Condensing Engines,” by Harold W. 
Barker. 


SATURDAY, February 13th. 
GoLDSMITHS’ INSTITUTE ENGINEERING SOCIETY. 
7.80 p.m. Meeting at the Institute. Paper to be read, 
Artificial Illumination," by G. P. Lewis. 
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SOCIETY OF ARTS. 
8 pi. — Cantor Lecture I.: The Industrial Uses of 
Cellulose," by C. F. Cross, 
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8.30 p.m. Illustrated Lecture by Prof. W. E. Ayrton, F. R. S., 
on Sixty Years of Submarine Tclegraphy.” 
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3 p.m. Afternoon Lecture V.: Animal Electricity," by 
Prof. A. D. Waller, Е.К.8. 
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„Cold Storage at the London and India Docks,” by 
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II., on “ Dynamo Design, Construction and Working,” 
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ways. by Everard R. Calthorp. 
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SOCIETY OF ARTS. 


8 p.m. Howard Lecture IV.: The Mechanical Production 
of Cold," by Prof. J. A. Ewing, F. R. S. 


*,.' Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon.. . a 
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Lodge, F. R. S.; Prof William Crookes, F. R. S.; Prof. von Helmholtz; 

Prof. W. E. Ayrton; Lord Kayleigh, F. R. S.; Cyrus W. Field; Werner 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 

© Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton ; William 
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THE COMMERCIAL UNIT OF POWER. 


When James Warr selected the horse-power of 88,000 foot- 
pounds per minute as the commercial unit of power, there 
was good reason for doing so, which no longer exists. As 
Mr. Preece remarks, in his interesting lecture on Watt and 
the Measurement of Power," which we reprint this week, 
“Wart, in introducing the steam engine, found the chief 
competitor he had to meet was the horse." Accordingly, it 
was only reasonable that he should adopt a unit and a nomen- 
clature which would directly appeal to the imagination of 
‘his prospective customers ; though, like a canny Scotchman, 


| he took care that Ais horse-power should be more powerful 
| than. his customer's horse. But, nowadays, the engineering 


fields in which the steam engine, or any mechanical motor, 
comes into direct competition with the horse, represent only 
a small branch of engineering work. Even in traction, in 


'some branches of which the use of the horse has persisted longer 
than in any other industry, the loads moved and the speeds 


attained are generally such as to render direct comparison 
with the power of horses quite meaningless. To all intents and 
purposes, therefore, the original reason for devising the horse- 
power as the commercial unit of power has disappeared. But 
other and equally cogent reasons have taken its place, and 
tend to make it very difficult and inadvisable to abolish the 
'horse-power in favour of a rival unit. Mr. Preece, however, 
would have it abolished, and bé would wish to see the kilo- 
watt introduced in its place, as the unit of commercial power 
That the kilowatt is primarily an electrical 
| unit does not, of course, affect the matter. Although originally 
defined. as 1,000 times the power of one ampere at a pressure 


of one volt, it represents а definite amount of energy expended 


per second, and may as properly be used to measure the 
power of a mechanical motor, or of..a radiating body, as 

of a source of electrical energy. Nor can it be denied 
that, as un empirical and commercial unit of power, the 
kilowatt might by now have found as much favour and have 
received as general adoption as has the horse- -power, provided 
that originally it had been adopted instead of the latter. But 


the universally used horse-power rejoices in that possession 


which has been declared to be nine points of the law; and 
before a rival unit, such as the kilowatt, can be allowed to 


‘oust it from its stronghold, a better and stronger claim on the 
affections of engineers must be shown for the usurper. 


We 
aro thus led to inquire, what are the claims advanced by Mr. 
Preece, the doughty and indefatigable a of the new 
unit ? 

‘It must, however, be premised that the superior convenience 
of the kilowatt for the electrical engineer is not a matter to 
which weight may be attached. , The unit is naturally con- 
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Easton, Anderson and 1001400; 8, Whitehall-place, London, 8.W. Works: eral Electric Co., 60, 71688, Queen Viotoria-st., London, E. O:; & Salford 98 
Erith, Kent.. *96€9€605998202958098900000*992a2008002€0*9 соооовсоо сь ооооооое 88 Goossen’s (E. ), Pope and Oo., Pall Mall, Liv verpool оосоооововооооооооооьое 18 
Fowler Gg) and Oo. i Leeds; Ч and 6, Lombard-street, London, E. 0. . 10 " Чач. 00 Lamp o. —Sole Agents, Wilhelm and Co., Wool 
Greenwood & Batley, Armle Sed Leeds; & 16, St. Sorge vet, London, 8. W 14 ө London, E. eososssososnsesososecssosscscscocoooe — ~= 
Hindley, E..8., 11. Queen Victoria-st., London, K. C.; and Bourton, Dorset 25 Helmes (J. E. and бо. Кенсай. -Tyne; & 15 Soho. ад; London, W. 9 A 
Mather and Platt, Salford Eon ore anchester ............. cce eee enn — Interna onal lectric Co., 5 Redoross-street, ——— PR — 
Ransomes, Sims 815 Jefferies, Ipewich ; ; and 9, Gracechureb-st., London, E.O. — Johnson & Phillipe( Arc), u^ Du 014 B rosi st London; 2 & Charlton, Kent 1, 14 
Robey and Co., Globe Works, coln, and 79, Queen Victoriast, E. O. 4 Scholzig (Oscar), Dashwood House, London. Е.С. e m 
Willens and Robinson, Thames Ditton, Surrey ..................... c... 98 Siemens Bros. and Co., 12, Queen Anne’s-gate, Londoi В. W.; and Woolwich € 
ici eed AND DIVIDERS, Still (W. M.) & Co.. 94, Charies-street, Hatton-garden, London BI 
Naumann, P., 71, Pentonville-road, London, N. ... 81 Bunbeam raw Co., Gateshead-on-Tyne; and 80, Fenchurch at., London, E. с. — 
Braham, A. & E., Bridge House, 181, Queen Victoria-street, London, EC... — тает Admiralstrasse 18d, Berlin.—Sole Agents, Wilhelm and чо, 
EXPANSION SHEETING AND RINGS. ool Exchange, Coleman. street, London, E. CeWe... q . — 
: United Asbestos Company, Dock House, Bllliter- street, London. B. ...... 98 Western Electric Co. (Ато), 79, Coleman-street, London, EK,O................ 15 
FIBRE. i Zurich Incandescent p Co., 47, Viotoria - street, London, 8. W. 52 6 6 6% „ %%% = 
Delaware Hard Fibre Company 15. Long-lane, Tontoa; E. O.... 9 | LAMPHOLDERS. 
Moseley (D.) and he i Field Works, Ardwick а е аваг. гв Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Mosses and Mi ет hiswoll-etroot rcr Drm aim 81 Queen-street, London, E. O., and Вгапсћев................................ — 
FITTINGS FOR 922538 LIGHT. Electrical Company, 122 and 134, Charing Cross - -road, London, W. „ — 
Benham and Froud handos- street, Strand, ei 4 General Electric Go., 69, 71 & 85, Queen Victoria-street, London; & Salford 38 
Crompton & Oo. Manion Howse: London, E. C., and Chelmsford 11,22 | LAMP PILLARS 
Dorman and Smith, Salford Manchester; and London and Gi ”.....„.„ 25 Edison & Swan United Electric Light Company, Ediswan- uildings, 86-37, 


Edison and Swan United Electric сан Company, Ediswan 


Queen-street, London, E.C., and Branches . 


' Queen-street, London, E. O., a 5 2 „ „ 6 %%% % %%% „% % 6 „ „ оозе A „ — General Electric Co. er n & di еа Victoria-st., London, E. C.; 7 E Salfor l 23 
Evered and Co. Ози rid tone London, W.C.; and Birmingham..... 3 Macfarlane and Co., Glasgow ............................... . one 
General Ploctrle c Co., 69, 71 "V: 88, Queen Victoria-st., London „& Salford 98 | LIGHTNING CONDUCTORS. 

Johnson & Phillips, 14, talon Old Broad-st., London; & Chari » Kent.1 14 Edison & Swan United Electric Light Company , Ediswa FORAN ORB, 38-87, 

. Aing, Wharton and Down, 814, ew Bond-st. London W. 6969 9 qq v4 Queen-street. London, E. C., aud Biaoches ..... — 
Lundb rg, A. P., Bradbury- street ‚ Kingsland, d, London „N. ————— — General Electric Co., 60, 71 & 88, Queen Victoria st., London, E. G.; & Salford 23 
Macfarlane: and n ͥꝙ TE MEAN E — Johnson & rhilltps, 14, Onion-ct.. Old Broad-st., London 18 Uhariton, Kent. I, 14 
EN M.) and Co:, el, Сы 5 London, W. C... iu — == Mure ape а Old Broed-street, Е E. O.; and соети End, Keat .... 16 
T Manufac uring. wan * arrington ; H and Queen , Яах ( us} an Ridgmount-strect, tore-street, ndon, W. C. 0° e 9.0 en 

Viotoris-st., London, cw and. Li Ч LE E E EEEE] C E иаа LUBRICANTS. 


Western Electrio Co., 89, Сосна абон Іо 


о .€€990€0925009900000*909 of 


Willoox (W. Н.) and Co., 84-86, Bouthwark-street, London, G.. 


FLUORESCENT SCREENS. 


1 ELECTRICIANS. 
Berend (O.) & Co., Dunedin House, Basinghall-a venue, London. Е.С. .... 97 


8 
Dorman and Smith, Salford, Manchester; and London and Glasgow........ тр 
. 


. Bonnella (Н. D.) & Son, 58 Moctiuer-street, London, W .. „ Drake and Gorham, 66, Victoria- street, London, S. W. . 
Coseor, 67, Farringdon- road, London, E. Ce... .U.Q „ „16 Easton, Anderson & Gooiden, 3, Whitehall- t London, S. W. Works: Brith, Kant 
a 4 J., 8, 9 and 10, Hatton-garden, London, Е.О ...................... 10 Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-87 


Queen-street, London, E. C., and Branches 


% 6% „%%% % „%%% „%%„%„%¹[sjÜ]3r „„ „6% „6% % „% „% „ %%% %%% „%% „„ „%% 


Edison & Swan United Eleotric Light company, Edlawan- buildings, 33-37, Elnott Brothers, 101, St. Martin's-lane, Oharing Огове, London, W. On: = 
: Queen-street, London, E. C., and Branchen = General Electric Co., 69, 71 & 88, Queen Victoria-st., London, .C.,& Salford 23 
Laurence, Bootes aud Oo., Gotnio Works. Norwion = Henley’s(W. Т. ) Tel. Works Co. ‚87, Ung Milla Ma London, and N. Woolwich. Д 
General Electric Co., 69, 71 & $8, Queen Victoria-st., Loadon, E. C., & Saltor ! 93 Jackson (P. R.) and Co., Salford Rolling Manohester ................ 
GAS LIGHTERS (Е ELEOTRIO . Johnson & ps, 14, Unlon-ot., Old Broad at. London; & ‘Chariton, Kent. 1, M 
General Electric Ca., 69,71 & 88, QueenVictoria-st. London. Е. O.; & Salford 28 Laurence, Scott aud C Co., Gothio ў ‚ Хогт1оһ.............. 5з» 


GENERATORS. 


Lundberg, А. P., Bradbury-street 
British Thomson- ne Houston. Co., 83, Cannon- street, London, E.C. ; 


Kingsland, London, N 


ы: Muirhead and Co., 4 805 Broad street, E. C.; 3 acd М. End, Kent...... 16 
0., 


GLOBES AND 8H Nalder Brothers and 16, Red Lion-street, Clerkenwell, London, Е.С.... 15 
Dorman and Smith „Manchester; and London and Glasgow ................ 85 Bax (Julius) and Do., Ridgmount-street, Store-s London, W.C.....—.... 24 
Drake and Gorham, 66. Victoria street, London, 8.W. Usque baden b ai see 7 Telegraph Ma 200. 18, Queen Anne’ ву садова: W.; а Wootwi men Көш 6 
n and Swan eotric mpany, Ediswan- buildings Telegraph Manufacturing Company. Dear 11, Queen 
36-37, Queen-street, London don, BG. and Brecon VV ue t. London, E. O.; and Li worse! FFC 
Evered and Co. ‚ 1-85, Drary lano, London, W.C., and Birm ш ........ METERS (Electricity). 


Chamberlain and Hookham, New Tr Cere) B 
Electr-o Lig | 


eeee 0900 12 
Edison and Swan United $697 ' 


irmingham 
Company, Ediswan-buildings, 


HYDROMETE Queen-street, af . O., and ni rn 7) ü a dM Eri Mewes 
. Hicks, James J., 8, 9 & 10, Hatton-garden, г | P ——— Â ‚ General Elec Co., 69, 71& t 88, Queen Vi London, E.C.; &Halord 33 
INDIA RUBBER. | | Johnson and P Ышрә, 14, U Union-cs., Old Broad ta n; & Charlton, Kent.l, 14 
Harburg India Rubber C. Co.,P Winter 188, London Wall Wood-at BC. 16 Laurence, үчү thic Works, Norwic В... o ao an o as os =o m ze ача 


Moseley(D.)and 8ons,Chapel Field Works,Ardwick ,Mancheste EN Westinghouse faectrio С $0.8: 83, Уш ictoria- "гөө, V 


Westminster, London, B. W.... а 
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© DUNEDIN HOUSE, 7 
3 LOND AVENUE, 
LONDON, E.C. 


LIMITED), Aia Address;—''YTTRIUM LONDON." 


HOT-WIRE VOLT AND AMPEREMETERS.; 


ABSOLUTELY DEAD BEAT. 
m«s — OVER 5,000 SOLD ANNUALLY | 


Patent: d System, ä 
suitable for use with 


DIRECT, ALTERNATING and 
MULTIPHASE CURRENTS. 


A KU „ | NÀ) ABSOLUTELY UNAFFECTED / di mua CP 
"S oat w КС p BY EXTERNAL CURRENTS. [BIER om sc 
SN ' #2 \ d dii | n n 3575 ] : 
m Amp |M ACCURACY OF AT LEAST 
еә || PER CENT. IS ATTAINABLE. 


NEE 


—— — — — —— MÀ — — 
-— 7 7 aS * 
* 


H. & B.’s Hot- wire Instruments сап be 
provided with two ranges of Scale on 
same dial: 
e.g. Readings to 5 and 50 Amps. 
5 „ 120 and to 240 Volts, &c. 


The Measuring Wire in these instruments is not damaged by 
Currents twice as tergo as the maximum marked on the Scale. 


THEY ARE THE MOST TRUSTWORTHY INSTRUMENTS FOR ALTERNATING CURRENT WORK, 


THEIR READINGS BEING INDEPENDENT 
OF THE CURRENT CURVE AND THE PERIODICITY OF THE INSTALLATION. 


As the Prices for these Instruments are but slightly above those of Electromagnetic Instruments they should 
be preferred to the latter. 


ead- Beat Hot- Wire Ammeters and Voltmeters — 


MOUNTED IN OAK CASE, FOR USE AS PORTABLE 
CONTROL INSTRUMENTS. 


ho ae «рә kr иф». 


No. 612. 


LEAKACE INDICATOR 


For DIRECT and ALTERNATING 
CURRENT. 


&B 
c 


Ре а 


To Avoid Interference with к 
the usual working routine, the ^ E 
insulation resistance of the mains К) 7 SB | 
should be constantly checked, E M 
which can be done without {@/ WIE. .- ; 
difficulty by this apparatus. V CS Willie КО 
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No. 608. 


BACK CHARGE 
AND 
CURRENT INDEX 


For Working Dynamos in 


p-—— енененне 
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MICA. 


MOTORS (Electric). 


NON-CONDUCTING ‘COMPOSITION. 
NON-MAGNETISABLE WATCHES. 
OIL FILTERS. 


PATENT AGENTS. 


POROELA 
POROUS CELLS. 


. SAND BLAST APPARAT JS. 
SCREWS, TERMINALS, &c. 


SCREW THREADS. 
SHUNT-BOXES. 


STEEL. AND IRON FOUNDERS. 
STONEWARE AND PORCELAIN 


SURFACE CON OENSERS. 


SWITCHES AND SWITCHBOARDS. 
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Classificd Index to Eloctrical Trades.— Continued. 


‘Sanders, Wake & Co., 23, Great St. Helen‘s, TENA | Kom 
Wiguins(F.) & sons, 10, Tower-hill, and 102 and 103, Minories, London, E. о. 


Consolidated Telephone Constraction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. C.: and Coventry. England. (CAR 

General Electric Co. 69,1 1& 88,Queen Victoria-street,London, E. & Salford 

International Е1есігіс Company, 55, Red Cross-street, London, E. Y. —— 


British Thomson-Houston Co., 88, Cannon-street, London, E.C ............ 
Electrical Engineering Co, 49, Queen Viotoria- mess London E,O 
Clayton Foundry. Company, Clayton, Manchester .. 


sheet We & Co., Mansion House-buildings, London, E. e. 3 & Chelmsford. 11. 22 | 


to Works Co., 29, Clerkenwell-road, London, E. CO.. . . 
Easton, Anderson & Goolden,8, Whitehall-pl.,London,8. W. Works : Erith, Кеті 
Bdiscn & Swan United Electric Light Company, Ediswan Buildings, 36 & 

87, Queca-street, London, E. C., and Branches 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad - street. London, K. ooo. ее e 5 
General Electric Co., 69, 71 М 88, Queen Victoria-st. London, È C. & Salford 
Greenwood aN Batley. Armley-road, Leeds; and 16. Gt. George-nt., Londou 
Holmes (J. H.) & Co. ‚ Nowcaatle-on Tyne. 4 17, Soho-square, London, W. 
Jackson (P. К.) aud Co., Salford Rolling Mills, Manchester. 
Johnson & Phillips. 14, Union. ct., Old Broad st., London; & Chariton, Kent 1, M 
Laurenoe, Scott and Co., Gothic "Works, Norwich ..... e e РРР 
Mather and Piatt, Salford Ironworks. Manchester ` 
Newton Electrical Works, Taunton. England e bale E КҮҮ 
Siemens Bros. & Co., 12. Queen Anne's-gate, London, 8. W. ‘and Woolwich 


on l- 


United Asbestos Co., Dock House, Billiter-street London, Е.С. C. 


General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.: & Salford . 
Wells (A. C.) & Co., 93, Midland-ruad, Mt. Pancras, London; and Manchester 
PAIN ас. 

In ble Paint Co., 27, Cannon-street, London, B.C. a a asa = =s «s = 


Chapman (J. ach 70, Cha 


-lane, London, W. C. — 22 ты ойон ое сз са оа 
Let Strand, 


noery 
.), Norfolk House, Norfolk-street, 


C. em ee 0.0 os оз 99 


Ballers Litaited, 82 & 83, Queen-st., London, E.C.; and Hanley and Tipton 


Npstein Elec. Aocamiilator Co., Victoria Mansions, 28, Victoris-street, 
Westminster, London, 8 jj DR — 


$ š 2 
Stiff (F.) and Bons, London Р Potteries, Lambeth, London, B. W 2 


Allen, Son and Co., Bedford; and 19, Great Geor W London, S.W... Y 
вош (8: E & Co., Ledsam-st. Works, Birmingham ; and 9, Victoria. 
ae ð yd ᷣèͤ d 


Raston. Anderson & Goolden.8, A hltehali pi: London dv W. Works: : Erith, Kent 88 


Jackson (P. R.) and Со.. Salford Ro 


Tilghman's Patent Sand Blast Co., Broadheath, near Manchester 
Automatic Standard Screw Co., Halifax ........ PEE 
Bdison and Swan United Electric Light Company, "Ediswan-buildings, 96-87, 


Queen-street, London, E. C., and Branches a ewe 
Lehmann, Bros., 88 Hampshire-street, Torriano-avenue, London, N. W. Sed 


Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... 
Paul, R. W., 44, Hatton-garden, aud Great Saffron-hill, Londen, Е.С.... . 
OKETS. 


Queen- street, London, E. C., and Branches .............................. — 
Rlectrical Company, Ius and 124, Charing Cross-road, London W. sien QN — 
General Electric Co., 69,71 & 83 Queen У ictoria-st.,London, E.C.; ;& Salford us 

undberu. A. P. , Bradbury-atreet, Kingsland, London. ........-......- — 


Jackson (Р. R.) And Co., Salford Rolling Mills, Manchester e 


Jackson (Р. R.) aud Oo., Salford poling Mills, Manchester 4 
ponton апо Со, ‚ Lambeth, London, S. E. 6 „ %% % 6% % %ũ œãÿ. „ 6 оо „„ „2330 


tiff (J.) and Sons, London Pottery, Lambeth, London, S. B. 2 
STORAGE BATTERIES. . 
SUPPLIES FOR CABLE SHIPS. 


(See AOCUMULATORS,) 


Duncan, Wallet and Co., 114, Fenchurch-street, London, Е,0............. 83 
Indestructible Paint Co., 27, Cannon-street, London, E.C. .... 

Johnson & Phillips, 14, 
Muirhead & Co., 54, Old Broad- street, E. O.; and Elmer's End, Kent „„ 


Bellis (G. ee Uo., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
London, S. ... 18 


Eas: oo, Anderson&Goolden, 8, , Whiteball-pl. London, S. W. Works: “Brith, Kent 38 


Berend (O.) and Co., Dunedin House, Baainglial evene d E.C... 97 
Crompton and Co., Mansion House- buildings, E.C.; and Chel . . 11,23 
Dorman and Smith, Salford, Manchester; and London asd 5 n . 35 


Drake and Gorham, 66, Viotoria-atreet, London, S. W. 7 
Easton, Anderson & Gooiden. 8, Whitehall-pl., London. S. W. Works: Erith. Kent 38 
Edison and Swan United Electric Light ompany, Ediswan-buildings, 86-87, 
Queen-street, London, E.O., and Branches 
Eleotrio Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st.. London, E.C 
Evered and Co., 27-35, Drury Лапе, London, W. C.; and Birming 
General Electric Co., 69. 71 47 S8, Queen Viotoria- at., London, E. C4 : & Salford 28 
Holmes (J. Est Co.,Newoastle-upon-Tyne ; & 17, Soho-square, London, W. 4 
Jackson (P. R.) a d Go., Salford Rolling Mills, Manchester FC 
Johnson & P ре. 14, кро, Old Broad-st,, London; & Chariton, Kent 1,14 
ee Soots and Bradt Gothic Air ede aie JB 
berg. and ingsia 9 D On, 2 „rb London. B. G.. 
Nalder Bros. and 44.2 145 Lion- street, Clerkenwell, Lond А 8 cas 18 
Siemens Bros. & oe 12. Queen Anne's-gate, London, B. W.; & e Wool 6 


TAPE. 


Connolly Bros. Blackley, Manchester. London Agent: C. F, Quicke, 72 
үйрү vement, E. ............................ 

Edison and Swan United Rlectric Light Company, Ediswan-buildings, 36- Zy, 
Queen-street, London, E. C., and Branches 

General Electric Co. 69, 71 & 88, Queen Victoria -st., London, 0. 4 Salford.. 


28 
Victoria Rubber Company, Edinburgh 


C8 6 OH %% OTH оо оосо OES „„ 9.8 е2 68 9.9 OD тт 


TELEPHONE APPARATUS. 


C. T.C. and Manufatura Co., 186-168, Shaftesbury-avenue, London; W. C.; 
and Coventry, England. 


ene Meseeeese OP COED „ee о оо та e es To re „ „ „ „ 66 „60 
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83 
nion-ot., Old Broad-st., London: & Chariton, Кези, 14 


TELEPHONES, 
C.T C. and Manufacturing Co., 180-188, Shaftesbury-avenue, London, W. C.; 


L] е 


a 


Western 
WIRE-OOVERING MACHINES. 
Johnson & Phillips, 14, Union-ot. Old Broad-st..London; & Charlton, Kent 1,14: 


General Electric Co., 69.71 & 88, 
Telegraph Manufacturing Co., 


Western Electric Co..79 
TELEGRAPH ENGINEERS. 
Elliott Brothers 


Siemens Bros. & C 
Telegraph Manufacturi 


Crompton & Co., Mansion House-buildiz 


Salmony (H. M.) and Co., 115. 120, Charing Cross-read, London W.C...... 
Siemens Bros. & Co., 12, Queen's ‘Anne’ 8 
White, James 16-20, Cambridge-street 
VULCANITE. 

Harburg India Rubber C. Со. (F. Winter), 138, Londou-wall, London, 


British Insulated Wire Co.. Preston.. 
Connolly Brothers, Blaokley, M , Manohester--Agont : 0. F. Quicke, 72, Fins- 


Felten and Guilleaame—Sole Agents, W 
Fowler. Waring Caoles Co.,10, "Fenohurch-st., London. 


Paes 


and Coveutry, ЁпдЇапай.......................... >a eese thanh 
Edison & Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E.C., and Branches 
ipea Victoria-st., London. E.C.; & Salford 
lsby near 5 and 11, Queen E 
Victoria-street, . .; and lverpoo „ ы 


zoleman- street Tondon, . GG. 1 
га 01, 8t. Martin’s-lane, Charing Cross, London, W.C..... — 


Henley's (W. T.) Teleg. WorksCo.,27, Martin’s-lane, London, & N. Woolwich 


1 
Johnson & Phillips, 14, Union-ct., "Ola Broad-st., London: &Charlton, Kent 1, M. 


Muirhead & Co., 54, Old Broad-street, E. C.: and Elmer's End, Kent ........ 
Sax (Julius) and Co. Eidgmount-street, Bore-steet, London, W.C. ...... 
o., 12, Queen Anne's Gate, Lo don, S. W.; ;& Woolwich 6. 
Co., Helsby, near Warrington, ‘and 11, Queen 
Victoria-streot London, E. G.; and Liverpool зооооеоорртоосооовоовогесоеое 


THERMOMETERS. 


10 


London, E. Aud 81. 
C. Т. C. and Manufacturing Co., 185-188, Shaftesbury-avonue, London, W-0. ; 

and Coventry, England . 30 
, London, ] E.C.; & Cheimstord. 11, 33, 
Easton, Anderson & Goolden, 3, Whitehall - p London. . W. Works: Frith. Keut 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87 

Queen-street, London, E. C., and Branches 
Electric Constructiou Co., Wolverhampton, and Dashwood Houge, Old 

Broad-st., London, . A 5 
General Electric Co..69,71, & 88. Queen Victoria-st. London, E. C.; & Salford 23. 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Көш 114 
Jackson (Р. R.) and Co., Salford Rolling Mills, Manchester 
Laurence, Scott and Co., Gothic Works, Norwich jÿ —. 
Siemens Bros & Co., 12. Queen's Anne'a-gate, London, S. W.; & Woolwich 6 
Westinghouse Electric Co., 32, Victoria-street, Westminster, London, S. W.. . 30 


Hicks. Тагаев T.. 8, 9 & 10, Hatton-garden, London, Е.С, .................. 


TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-street 


TAANI ITTERS. 


00а 


Electric Construction Co., y aod Branches and " Dashwood House, Old 
Broad-st , London, . . ононе оао наваш 5. 
General Electric Co.. 69-71, Queen Viotoria-at., London E. C.; and Salford 23 
. TRAVELLING CRANES. 
Easton, Anderson & Goolden,8, Whitehall-pl.,London,S.W. Works: Erith,Kent 8% 
Electric Construction Oo., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E. C. 5 
General Electric бо, 69 n & 88, Queen Victoria. gt., London, E. C.; :& Salford 23. 
TURBINE MAKERS 
Easton Auderson&Goolden, 8. Whitohall-pl., London, S. W. Works: Erith,Kent 83 
Gilbert Gilkes and Co., Kendal 262922 „„ 2 6% %% % ꝙ , „%%% „es,. — 
Günther (W.) & Sous. Central Works, OIdùhaei nnn T7 
Howes. S.. 64, Mark-laue. London, E. C. —— 2 K —⏑⏑—— EEEE Ai 4 
TURNERS (ivory and Hard Wood). . 
| Bonnella and Son, 58. Mortimer-st., W.; and 42-43, Kirby-st., London, E. C. 17 
UNDERGROUND MAINS. : 
Callender’s Cable and Construction Co., 90, Cannon-street, London; Ertu . 
Marshes. een жака аана вана 18 


Johnson & гыш s, 14, Union-ot., Old  Broad-st,, London & Charlton, Kent], 16 
VACUUM TUB 


Bonnella (H. D. Ў and Son 58, Mortimer-street, London, W................ 17 
Edison & Swan Untted Electric Light Company, Ediswan Baildiags, 36 & 
87, Qucen-street, London, E. C., and Braucheaͤss e — 
Hicks, James J., 8, 9 and 10, Hatton-garden, London, . . 10 
Wilhelm. & ©о., 182, Wool Exchange, Ooleman-street, London, Е.С. — 
VENTILATING. 
Belliss (G. E.) & Co., Ledsam-atceet Works, Birmingham; san 9, Victorie- 
stroet, London, s ⅛ r ͤ y Ne а Saws ye 18. 
Blackman Ventilating Company, 68, Fore-street, London, E. CO аана 2e 
Matthews & Yates, Swinton, Manchester 3 — — . 16 
VOLTMETERS, 
Cromptou & Co., Mansion House-buildings, London, E. C.: & Chelmsford. 11,21: 
Drake and Gorham, 66, Viotoria- street, London, S. J 7 
Edison & Swan United Electric Light Compsaay, Ediswan BAM OS 38 & 
87, Queen-street, London, E.C., and Branches .... — 
Electric Construction Oo., Wolverhampton ; ; and Dashwood "House, ‘Old 
Broad-st., London, E. C. CC 
Elliott Beothers, 101, St. Martin's Ладе, London, W. С а T 
Evershed and Vignoles, Woodfiela Works, Harrow-rd., London. W. — 
General Electric Co.. 69, 701 & 83, Queeu Victoria-st., London, E. C.: :& Salford 93. 
Johnson & Phillips ‚14, Union-ct., Old Broad-st., London; & Chariton, Kentl, 14 
‘Muirhead & Co., 54, Old Broad- atreet, E.C. ; and Elmer's End, Kent 
Nalder Bros. and Co., 16, Red Lion- street, Clerkenwell, London, E. C. 18 
Nalder Brothers & Thompson, B4, Queen - st m Cheap «ide, L»adu^. E с... e — 
Paul, R. W., 44, Hatton-garden, and Great Satfron-hill, London, E.C. .... 20 
Pitkin, J.. 68, Red Lion- street, Clerkenwell, Е.С. ................... vsus AU 
Richard, JI 88 e.. 30 


te, London, E. & Woolwioh 8 
o. ðò 7 


E. C. 
oseley (D.) and Sons, Chapel Field Works, Ard wick, Man 883 
K (Covered and Unoovered). 


bury-pavement. London, 

Edison & Swan United Risetele Light Company, Edlswan Buildings, 86 & 
87, Queen-street, London, E. G., aad ae ae CCC 
F. Dennis and Co, 23, Billiter-st., i 
ring € E.C.; & N. Wooiwich 3 


London 


Genersl Electric Co., coh de & 83, Queen Victoria-st., 3 E. C.; & Salford 23 
Glover (W. T.) and Manchester; and 39 Viotoria-st.. London 8 
Henley's (W. T. Tete ‘Works Con , Martin’s-lane, London,&N.Woolwich 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st. London; гу harlton, Kent 1,14 
London Electrio Wire Co., Playhouse-yard, Golden-lane, London, E. C. æ. 8 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W. O. — 
Siemens Bros. & Co., 12, ' Queen Anne’s-gate, London, S.W.; and "Woolwich 6 
Telegraph Manufaoturing Co., Helsby, near Warrington; and 11, Queen 
TC 3 e 
Electric Co., 79. Coleman- street. ondon, E. C. 3 18 


WIRING. . 


Edison & Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, Lond nm, E. C., aad Beauchas „e.e. — „э ол an эю an «5 on ое 
Mavor and Coulson, 47, King-street, Bridgeton Cross, ( Glasgow eer 
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venient to him, since it is a direct measure of the commodity 
he has to sell. But the time has not yet arrived when. 
all the mechanical power of the industrial world has to 
be filtered through the electrician’s meter.. It must be 
shown that steam users as a class—the mill owner, the 
mine pfoprietor, the railway engineer, the marine engineer 
will benefit by the rejection of the horse-power in favour. of 
the kilowatt. Why. should these be expected to. exchange a 
unit of 33 „000 foot: pounds, per. minute for a more scientific, but. 
also more awkward unit of 44,281-7 foot-pounds per minute? 2 
Why, indeed, unless they must also sacrifice the foot- pound? 9 
Butif the foot-pound is to be supplanted by the ‘metric units: 
from which the kilowatt is derived, the question is removed to 
a very much wider field of debate, viz., nothing less than the’ 
adoption of the metric system of weights and measures. When 
that system has been adopted in commercial and industrial 
Britain, the general use of the kilowatt instead of the horse- 
power will probably follow as a natural consequence. 

One of the objections alleged against the horse-power i is that; 
there are numerous kinds of horse-power, and the implication 
is that this unit is very vague’ and indefinite. Sir FREDERICK 
‘BRAMWELL i8 said to have declared that ** there are five kinds 
of horse-power,”, and Mr. Preece adds a sixth. Among 
this numerous progency of Warr's single unit and 
‘the pure and simple power of a real horse, we?notice what 
are commonly symbolised by I. H.P., B.H.P.,andE.H.P. But 
‘surely these:three quantities are not each measured by & unit 
of different magnitude? In every case the unit employed is 
an amount of power equal to 88,000 foot-pounds per minute. 
Nor would the adoption of the kilowatt remove the alleged 
objection ; for there would then be indicated kilowatts, brake 
kilowatts, electrical kilowatts, and a whole congeries of kilo- 
watts. But the objection. is not valid; the difficulty does not. 
exist. 
English, French, and German horse power,. these are, of 
course, an inconvenience.where results obtained in one country 
are to be compared with those in another. But the fact of 
hero being such a thing as a French horse-power is 
sufficiently significant. It would appear that, notwithstanding 
‘all the persuasive force of a metrical environment, French 
‘engineers have not yet learned to love the kilowatt better than 
-their force de cheval. With what little force, then, must the 
‘kilowatt appeal to the British engineer; who uses the foot, the 
‘pound and the Fahrenheit degree. 


CARBONS FOR ELECTROLYTIC PURPOSES. 


In the January number of the Mlektrochemische Zeitschrift is 
an article by Dr. Albert Lessing on the production of carbons 
for electrolytic work. The subject is eminently in place at 
the-present time, when the need for electrodes of better 
quality and of lower cost than those which are now commonly 
available is great and increasing. 

Dr. Lessing says with truth that in many cases the 
choice of an anode is the governing factor in the suc- 
cess of & given manufacture, and that according to the 
price and life of the anode chosen many an. undertaking 
may stand or fall. This is especially true in the manu- 
facture of alkali and chlorine by electrolytic methods ; and: 
the host of patents which have been granted for devices 
designed to replace those hitherto in use bears witness to this 
faet. According to Dr. Lessing, platinum is a substance 
almost ideal as an anode in this instance, because of its small 
volume and chemical indifference; and he goes on to lament 
that its high price causes it to be unavailable for manufac- 
turing purposes. We think it is well not to insist too 
emphatically on the unalterable character of platinum when 
used as ùn anode in the production of chlorine. No-doubt 


-vitiate his demonstration t 


As regards the shades of difference between the 


s old idea that & platinum electrode was speedily córroded 


when chlorine was evolved. from it—an idea which: found 
expression in the use of carbon electrodes in lecture-room 
voltameters used for demonstrating the composition of hydro- 
ehlorie acid—has been pushed over-hard. We conceive that 
some bold chemical lecturer, lacking the recognised apparatus, 
was once compelled to use & common voltameter having 
platinum electrodes, and found to his surprise that the 
percentage of chlorine suppressed was not large enough to 

Bat equal volumes of H and Cl go 
to form HCI. Since then it is to be believed that’ carbon 
electrodes for this particular experiment have been somewhat 
at a discount. But it is a long step from this to the 


acceptance of the view that platinum anodes could be used 


on a manufacturing scale for the production of chlorine with 
no other inconvenience than that arising from the present 
price of platinum (about 558. per ounce troy). 

Dismissing, then, platinum not only as costly but as of 


‘doubtful permanence, one turns to carbon and finds that 


Dr. Lessing agrees with most others who have studied the 
subject in. preferring that form which is obtained as ‘“scurf”’ 


in gas.retorts, provided: that the size of the anodes to be pre- 


pared be comparatively small. It is proper to remark that 


even retort carbon is not quite unattacked by chlorine when 


used as an anode in a solution of common salt. In the Richard- 


son and Holland process the anode is formed of rough lumps 


of retort carbon cast into a lead cup so as to be capable of 
cheap and easy replacement, special merit being claimed for a 
device which enables the most refractory form of commercial 
carbon to be used, and nevertheless dispenses with the need 
for shaping it exactly (an expensive process), and further pro- 
vides for its inevitable end—disintegration. A dearer but in 
some ways more effective plan was that patented by Green- 
wood, who, it will be remembered, cast on to a backing of 
type- -metal coppered plates of retort carbon, afterwards saturat- 
ing their pores with paraffin wax in the manner long in use 
for the negative plates of primary cells. Considering the care- 
ful and thorough manner in which these composite plates were 
‘prepared, it is surprising that more has not been heard of 
them, unless, indeed, the cost has proved too high or their 
.life unexpectedly short. Taking things as they are it is clear 
that most electrolytio work of the kind must be carried out 
with anodes of carbon prepared artificially by some process of 
moulding and heating. Such plates are somewhat easily 
‘attacked Бу chlorine and oxygen, and, moreover, their destruc- 
tion is not wholly due to chemical agencies, but is hastened by 
sundry physical causes. 

As Dr. Lessing well remarks, the smallest porosity, the 
finest hair-cracks,- such as are scarcely discernible in the 
finished anode before use, are sufficient to allow the electro- 
lyte to find its way into the interior of the plate. The evolu- 


IA tion of gas or the local heating thus caused may induce stresses 


large enough to break up the carbon, both destroying it and 
contaminating the contents of the cell. 

The best means hitherto employed in preparing carbons 
reasonably refractory consists in exposing the plates to high 
pressure and temperature. The plates prepared in this way 
cannot, however, be regarded as homogeneous, but must be 
considered simply as an agglomerate of small particles of 
carbon held together by a cementing material. Dr. Lessing 
claims to have overcome these drawbacks by Beene а plate P" 
which he states is thoroughly sintered together ір form a 
homogeneous mass of pure carbon, mechanigatly refractor 
and having good electrical conductivity. The product is said "E 
to be of stéel-like appearance, to possess'a metallic. ring, and 
to be so hard that it will scratch glass and cannot be ground 
on an emery wheel. ‘A material of this character may. be 


expected to prove suitable for, use as an anode, and een 


hitherto made warrant this expectation, . 

Commenting on this announcement, we may say. that we 
have long held and have publicly advocated that the attention 
of manufacturers should be directed to the preparation. of a 
carbon for electrolytic use far more nearly pure, homogeneous 


and refractory than are those which serve well enough for arc 


lighting. We welcome the advent of a material fulfilling any 
or all of these requirements. At presen} Dr. Lessing has 
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contented himself with somewliat general statements. We 
think it would be well for him to supplement these with some 
figures. giving an insight into the quality of the carbon which 
he is able to make and ға. description of his. method of 
‘manufacture. Its price is also a matter "ef considerable 
ment may be wisely withheld. II 
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MENT OF SMALL POTENTIAL DIFFERENCES. 


| BY, А. PEROT AND CH. FALRY.* 


! The absolute electrometers which have been ‘employed until now: 
sare not suitable for the measurement of small differenees of poten- 
tial. on account of the smallness of the forces called into play. One 
of the ways to increase these forces is to diminish considerably the 
-distanoe between the plates. For this it is necessary that the sur- 
faces be perfectly plane. and that it should be possible to check 
their parallelism and distance apart at any moment. To fulfil 
these conditions we have made our plates of silvered glass, and we 
measure their parallelism and distance apart by the method of 
-interference. In our apparatus the distance between the plates is 
of thé order of a tenth of a millimetre. 

The possibility of making an exact measurement of this distance 
renders the experiment one of great simplicity, the apparatus 
being truly idiostatic, and necessitating the measurement of only 
‚ one distance. Moreover, owing to the small distance between the 
plates, 16 is possible, instead of using a guard-ring, to produce the. 

attraction between the base plane of a circular cylinder and a quasi. 
infinite plane. The fixed lower attracting surface is, therefore, a: 
glass cylinder the upper end of which is perfectly plane, and forms: 
za sharp edge with the cylindrical surface. The height of this 
cylinder is 1om., which is great compared with the distance between 
the plates. Its diameter, measured by an optical method, was 

found to be 5:°9504cm. at 229C.t The cylinder rests on а system 
of levelling screws. The upper plate is в circular glass sheet 2mm. 

thick and 7cm. in diameter, which one can consider as a plate o 

infinite size. | | 

The two plates are Aten, silvered, and if a beam of mono- 

chromatic light traverses them normally a system of fri appears, 
. due to the interference of the rays which have direotly traversed 

the two sheets with those reflected an even number of times. The 

observance of these frmges allows of a very accurate adjustment of 
the parallelism of the two surfaces. Their distance apart can be 
determined at amy moment by оотрагівоп with the thickness of a. 

thin prismatic layer of air, by.the method we have described on а 
previous occasion. _ f | 

The upper plate is supported hy three springs, which are stretched 
. when the electrostatic attraction between the[plates causes a diminu- 
tion of their distance apart. The motion is aperiodic and very slow, 
on account of the viscosity of the thin layer of air separatingthe plates. 
To avoid all vibration, we have placed the a tus in a perfectly 
closed cage, suspended from the roof of a cella by rubber tubes. 

The electric attraction is measured, as in Lord Kelvin's absolute 
electrometer, by substituting this force for that of a known weight. . 
A difference of potential is established between the plates, such that 
the substitution of one force for the other makes no variation in: 
the condition of the apparatus. The value of this potential differ- 
ence can then be calculated from the dimensions of the apparatus 
in electrostatic units. It is then immediately com by the 
method of opposition with the potential differance to be measured. 
The additional weight (0°05 to 0°10 gramme) can be raised from or 
placed on the centre of the upper disc at will, without shaking the 
Spe at all, by means of a pneumatic communication. 

Ve obtained the following values for the E. M. F. of a Clark cell 
at 0°С. in electrostatic unita :— 


0:0048416 0:0048469 0:0048029 0 0048397 
00048493 00048508 00048387 0:0048476 
0:0048458 . 00048541 
the mean being 0:0048467. 


Taking the value given by M. Limb: for this E. M.F. in electro- 
magnetic units as 1 4535 x 10°, we get 
y= 29989 x 1015, 
the mean relative error being 1/1000. 
The numbers given are provisional; the weights we used have 
to be weighed at the Bureau International des Poids et 
esures. 


* Abstract from the Comptes Rendus, Vol. CXXIV., No. 4, January 25, 
1897, p. 180. 

t This piece was most perfectly cut by M. Jobin. The greatest diffe- 
rence between two diameters is less than 15% 1 micron =1/1,000,000m. 
= 1/1,000mm. } | 

t Limb, These de Doctorat," 1895. 
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‘dteular to the direction of maximum conductivity, or 
J} direction of greatest resistance. The vibration absor 


ON THE SELECTIVE CONDUCTIVITY EXHIBITED BY 
CERTAIN POLARISING SUBSTANCES.* 


BY PROF. JAGADIS CHUNDER BOSE, M. A., D. SC. 


moment. Pending the arrival of these details, further com-, In my Paper On the Polarisation of Electric Rays by Double 


‘Refracting Crystals" (ride Journal of the Asiatic Society of 
„May, 1895), and in a subsequent ər On a New 
Electro-Polariscope ” (The Electrician, December 27,.1895), I have 
given accounts of the polarising property of various substances. 
Amongst the most efficient polarisers may be mentioned nemalite 
and crysotile. Nemalite is a fibrous variety of brucite. In its 


|. chemical composition it is a hydrate of mig with a small 
. of protoxide of iron and carbonic acid. 


This substance ів 
ound to absorb very strongly eleotric vibrations el to its 
length, and transmit those that are perpendicular to the length. 
I shall distinguish the two directions as the directions of absorp- 


tion and transmission. Crysotile is a fibrous variety of serpentine. 


In chemical composition it is a hydrous silicate of nesia. Like 
nemalite, it also exhibits selective absorption, though not to the 
same extent. The transmitted vibrations are perpendicular, and 
those absorbed parallel to the length. Different varieties of these 
substances exhibit the above property to a greater or less extent. 
I have recently obtained a specimen of crysotile with a thickness of 
only 2°5cm. ; this piece completely polarises the transmitted elec- 
tric ray by selective absorption. 

The aotion of these substances on the electric ray is thus similar 
to that of tourmaline on light. It may be mentioned here that I 
found tourmaline to be an inefficient polariser of the electric ray; 
it does transmit the ordinary and the extraordinary rays with 
unequal intensities, but even a considerable thickness of it does 
not completely absorb one of the two rays. 

In Hertz’s polarising gratings electric vibrations are transmitted 


perpendicular to the wires, the vibrations parallel to the wires being 


reflected or absorbed. Such gratings would be found to exhibit 
electric anisotropy, the conductivity in the direction of the wires 


.being very much greater than the conductivity across the wires. 


e vibrations transmitted through the-gratings are thus perpen- 

rallel to the 
is parallel 

to the direction of maximum conductivity. 

ual 


As the nemalite and crysotile polarised the electric ray by un 


absorption in the two directions, I was led to investigate whether 
. they, too, exhibited unequal conductivities in the two directions of 


absorption and transmission. 

Nemalite, unfortunately, is difficult to obtain, and the specimens I 
dould get here were too small to make the necessary measurements. 
I have, however, in my posseasion two specimens which I brought 
from Indis ; of these, one is a perfect specimen of a fair size, and І 
obtained with it strong polarisation effects. The second piece is not 
as good as the first, and rather small in size. I cut from this latter 
piece a square of uniform thickness, the adjacent sides of the square 
being parallel to the directions of transmission and absorption re- 
spectively. The resistances of equal lengths in the two directions 
(with the same cross section) were now measured. 

The first specimen I gaveto Messrs. Elliott Brothers for measure- 
ment. "They informed me, on October 13th last, that the resistance 
in the direction of transmission was found to be 35,000 megohms, and 
that in the direction of absorption, only 14,000 megohtns. 

It will thus be seen that the direction of absorption is also the 
direction of greatest conductivity, and the direction of transmission 
is the direction of leaet conductivity. 

My'anticipations being thus verified, I proceeded to make further 
measurements with other specimens. From the perfect specimen 
of nemalite in my possession, I cut two square pieces, A and B. 
The size of piece A is 2°56 x 2 560m., with a thickness of 1 1em. 
B is 2°76 x 2°76 x 12cm. 

For the determination of resistances I used a sensitive Kelvin 

alvanometer, having a resistance of 7,000 ohms. With three 
lanché cells, 1:4 volt each, and an interposed resistance equiva- 
lent to 55,524 megohms, a deflection of one division in the scale 
reading was obtained. "The following table gives the result of the 
measurements which I carried out. 


Resistance between Ratio of 


two opposed faces 
Specimen A. Deflections. 256 „1 lem. вера- "e оппо 
rated by 2 56m. es 
In the direction of transmission 26 ' 2136 megohme 1:138 
In the direction of absorption. 360 154 megohms ` 
БИЕ Resistance between | ox 
` Ratio of 
Specimen B. Deflections. Hes x мон а the conduc- 
rated by 2°76 cm. tivities. 
In the direction of transmission 28 1,983 megohms h 215-4 
570 150 megohms d 


In the direction of absorption. 
* Paper read before the Royal Society, January 28th, 
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The results given above clearly show how the difference of 
absorption in the two directions is related to the corresponding 
difference in conductivity. | 

I then proceeded to make measurements with cerysotile. The 
specimens I could obtain were not very good. I cut two from the 
same piece, and a third specimen was obtained from a different 
variety. The ratios of conductivities found in the three specimens 

were 1:10, 1:9, and 1:4 respectively. In every case the direc- 
tion of absorption was found to be the direction of maximum 
conductivity. 

_ [A fibrous variety of gypsum (Ca530,) popularly known as Satin- 

spar, also exhibits double absorption; and iu this case, too, the 
conductivity in the direction of absorption is found to be very 
much greater than in that of transmission. 

One of the strongest polarising subetances I have come across is 
the crystal epidote. The crystal is very small in size, and I could 
not get with it complete absorption of one of the two rays. But it 
exhibits very strong depolarisation effect, even with a thickness as 
small as 0'7 cm. This is, undoubtedly, due to strong selective 
' absorption in one direction. I cut a square from this crystal 
07x07 cm. with a thickness of 0-4 cm. Using an E. M. F. of 
- 14 volts, the deflections obtained (proportional to the two conduc- 
- tivities) were 105 and 20 divisions respectively. The conductivities 
in the two directions are, therefore, in the ratio of 5°2:1. With 
an E. M. F. of 100 volta and a diminished sensibility of the galvano- 
meter, the deflections were 205 and 40, the ratio of the conduc- 
tivities being as 5'1 : 1.—JANuARY 28. 1897.] 

It would thus appear that substances like nemalite, which polarise 
by double absorption, also exhibit double conductivity. It is 
probable that, owing to this difference of 5 in the two 
directions, each thin layer unequally absorbs the incident electric 
vibrations; and that by the cumulative effect of many such layers, 
the vibrations which are perpendicular to the direction of maximum 
conductivity are alone transmitted, the emergent beam being thus 
completely polarised. 

[Owing to the great difficulty in obtaining suitable specimens, I 
have not been able to make a more extended series of determina- 
. tions. The relation found, in the cases described above, between 

double absorption and double conductivity is, however, suggestive. 

It should, however, be borne in mind that the selective absorp- 
tion exhibited by a substance depends, also, on the vibration 
frequency of the incident radiation. I have drawn attention to 
the peculiarity of tourmaline, which does not exhibit double absorp- 
tion of the electric ray to a very great extent. The specimen I 
experimented with is, however, one of a black variety of tourma- 
line, and not of the semi-transparent kind generally used for 
optical work. 

Though the experimenta already described are not sufliciently 
numerous for drawing & general conclusion as to the connection 
between double absorption attended with polarisation, and double 
conductivity, there is, however, a large number of experiments I 
have carried out which seem to show that a double-conducting 
structure does, as a rule, exhibit double absorption and consequent 
polarisation. Out of these experiments I shall here mention one 
which may prove interesting. Observing that an ordinary book is 
unequally conducting in the two directions— parallel to and across 
the pages—I interposed it, with its edge at 4Ddeg., between the 
crossed polariser and analyser of an electro-polariscope. The 
extinguished field of radiation was immediately restored. I then 
arranged both the polariser and the analyser vertical and parallel, 
and interposed the book with its edge parallel to the direction of 
electric vibration. The radiation was found completely absorbed 
by the book, and there was not the slightest action on the receiver. 
On holding the book with its edge at right angles to the electric 
vibration, the electric ray was found copiously transmitted. An 
ordinary book would thus serve as a perfect polariser of the electric 
ray. The vibrations parallel to the pages are completely absorbed, 
and those at right angles transmitted in a perfectly polarised con- 
dition.—J ANvARY 28, 1897.] 


WATT AND THE MEASUREMENT OF POWER.* 


BY W. Н. PREECE, C. B., F. R. S. 


James Watt, who died 77 years ago, was а great inventor. He 
was one of the most *'illustrous followers of Science, and one of 
the greatest benefactors of the world." If he had never improved 
the fire engine of his, the steam engine" of our, day, the 
copying press alone would have maintained his name on the scroll 
of inventive fame. His greatest invention—that which has been 
most prolific in exciting further improvements in the steam engine, 
and which has supplied the engineer.with a new sense—is, perhaps, 
the ‘‘indicator.” The indicator enables an engine itself to reco 
automatically on paper a diagram, which, properly interpreted.a 


Delivered at Greenock, February 5th, being the “ Watt Anniversary) 
Lecture.” : 


leisure, conveys a clear history of the performance of the steam in 
the cylinder. It enables the engineer to measure the actual work 


that is being done by it, and it gives a report of the action of the 


valves and parts which control the ingress and egress of that steam, 
and which regulate: the performance of the machine. It gives an 
insight into the internal actions of the machine, which, being out 
of the range of direct observation, are so liable to be misinterpreted. 
It is to the engineer what the stethoscope and the thermometer 
are tothe physician. Accuracy in measurement is the foundation 
of engineering, and the secret of practical success. It leads 
to the detection of error, and to perfection in working. No 
instrument has been more productive of improvement in this 


respect than Watt’s indicator, and few instruments have been 


found to require less modification. The conception and develop- 
ment of this apparatus showed that Watt was a long way before 
his time in grasping the doctrine of energy and applying the 
practice of graphics. 

With such an extensive literature on the subject, and with its 
universal employment by engineers, it is unnecessary to describe 
the instrument. I content myself by showing you, side by side, 

'att's original instrument, 112 years old, and the most recent 
form designed to meet the requirements of modern machinery. 


In his patent of 1782, describing his application of the principle 
of expansion to the economical working of the steam engine, Watt 
drew a diagram, which I reproduce, showing how much he was 
before his time in the use of graphics, and in the conception of the 
principle of energy. It is quite clear that this mode of looking at 
the work done in the cylinder led him to consider its automatic 
record. It was only necessary to know the length of stroke, and 
to indicate the pressure of the steam upon the piston exerted 
during each instant of its movement to obtain the factors of the 
work done during each stroke. A curveis thus formed by a pencil 
on a sheet of paper which by its shape gives the whole history of 
the performance of the engine. The area of the curve, although 
it contains nearly all we want, is not that which we require to 
know so much as its mean height. The horizontal length gives the 
time of one stroke. The mean height gives the average pressure 
exerted during the stroke. We thus learn the work done per 
stroke, and by multiplying this amount by the number of strokes 
per minute, and knowing the dimensions of the machine, we obtain 
the total work done per minute. 

The principle of work lies at the very root of the professión of 
the engineer; Watt gave us not only the means to measure it, but 
a system to indicate it. Work done means resistance overcome. 
It means the application of force through distance against this 
resi stance, | | 

In Great Britain we employ as our practical unit the force or 
weight of one pound. Our lengths are measured in feet. Thus, if 
we raise IIb. 1ft. high against the resistance of gravity, we do an 
amount of work which we moderns call a foot-pound, though 
Watt did not. The **foot-pound " conveys to them who habitually 
use it the conception of a reality as distinct as 1lb. of butter. The 
engineer, like Shakespeare's poet, gives to airy nothing, not only a 
local habitation and a name, but a concrete existence. The French 
unit of work is larger. It is a kilogram raised one metre against 
gravity, and is called the kilogram-metre." The kilogram-metre 
contains 7°23 foot-pounds. 

I have had some difficulty in tracing the parentage of the term 
foot-pound. It came into existence in the forties. Joule, in his 
earlier Papers, spoke of the work done by 11b. acting through 1ft. 
Lord Kelvin writes me, ‘‘ I believe we had ‘ foot-pound first from 
Lewis Gordon, the first professor of engineering in Glasgow Uni- 
versity (1844), the first really of the United Kingdom. We used 
it thoroughly in Glasgow when I came from Cambridge to be his 
colleague in 1846. Joule was much pleased to use it, I believe— 
in fact, almost remember—that he got it from me." 

The English engineer is forced to use the pound weight as his 
unit of force, not because he is wedded to it, but because the 
pound and yard are the legal units prescribed by the Legislature. 
When Parhament thinks fit to introduce a decimal and metrical 
system the change of units will be easily effected, and we shall 
experience the inestimable advantage of having one absolute system 
of measurement employed alike, not only by science and by 
practice at home, but universally by ail European nations. 

It is not generally known that James Watt proposed, in 1783, a 
new and decimal system of weights and measures. His unit length 
was based on the seconds-pendulum. His unit weight was to be 
the unit cube filled with water; and he proposed to weigh all 
liquids and gases in terms of this unit in order to express by the 
same figure specific and absolute weights. There is reason to 
believe that these ideas were instrumental in framing the splendid 
system finally made legal in France, in 1801, for Watt himself 
visi Paris in 1786, and was in intercourse with La Place, 
Monge, and other members of the Committee of the Academy 
dealing with the question. Nothing can prevent this system, 


* Kindly lent-by Mr. Tangye, of Birmingham. 
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probably the child of Watt, from ultimately becoming universal 
‚ all over the civilised globe. 


Now Watt, in introducing the steam engine, found the chief 


‘competitor he had to meet was the horse. It worked the pumps 
t 


‚ їп mines and ‘‘ brewhouses." It drew the ores to the surface. 


was employed for grinding and for milling. It was clear that his 


. customers would compare the performance of his engines with that 


of their horses. He determined by experiment that & good horse 
working continuously could raise 22,000lb. 1ft. high in one minute. 
He thought he would go оце better; во he said, *' I will call 
33, 000lb. raised Ift. high in one minute a horse's power.” Thus 
he gave his customers the advantage of 50 per cent. more work ; 
but he did more—instead of compelling them to keep relays of 


. horses, each of which could not work continuously more than six 
‚ ог eight hours, he gave them a machine which worked continuously 


grasp the conception. 


throughout the 24 hours. He showed, moreover, that, in Whit- 
bread's brewhouse, his engine ‘‘ does the work for which 30 strong 
horses were kept, and consumed eight-tenths of a bushel of coals 
per hour. | | 

The above definition of a horse's power was singularly unfortu- 
nate. It means 15 tons moved at a snail's pace. Few people can 
We know what a man can do, especially 
when rowing a race or when raising bricks. Going up a mountain 
at the rate of 1,000ft. per hour—a fair 
one-twelfth of a horse's power (H. P.) if he weighs 12st. Working 
a treadmill absorbs 4 H. P., which is distinctly hard labour. If he 
runs upstairs at the rate of 3}ft. per second he does 1 H. P., and 
this is not good for his heart. We also know what a horse can 
do in drawing а cart or moving a canal barge. ‘‘550lb. moved 


_ lft. per second "—the leisurely pace of a child walking—is more 
_comprehensible than and the same thing as 33,000 foot-pounds 


‚ Savery did this in 1702. 


per minute, and is now more frequently used, especially abroad. 
But Watt was not the first to use the term ‘‘ horse's power.’ 

‘ An engine," said Savery, which will 

raise as much water as two horses, working together at one time in 


such a work, can do, and for which there must be constantly kept 


ten or twelve horses for doing the same, then I say such an engine 


, will do the work or labour of ten or twelve horses." Watt, how- 


ever, gave the unit; а, scientific character, and was virtually its 


founder. He thus introduced the conception of power as the rate 


: of, doing work. His unit of work was llb. raised 1 foot high, 


irrespective of the time in which it was, done ; but by conceiving 
this being done in a unit of time he conveyed the idea of power, a 


scientific definition of a much-abused term. Boulton said at Court 


of а commodity which is the desire of kings." 


to George III: I am engaged, your majesty, in the production 
i And what is 


‚ that—what is that?” asked the King. Power, your majesty.” 
Again he was. anticipated ; for Smeaton, in the Philosophwal 
Transactions for 1759, in describing his experimental inquiry 


concerning the natural powers of water and wind, said, The 
raising of a weight relative to the height, to which it can be raised 
in а given time is the, most proper measure of.power." Watt 


did, however, introduce the term duty, to determine the com- 
.parative merits of steam engines. It was introduced by him in 
„Cornwall, and is often known as the. '' Cornish million, for he 


determined how many pounds could be raised 1ft. high by burning 


‚ & bushel: of coal in. his boiler, and found that this could be ex- 


pressed only in millions.. Watt’s bushel was su 


n mi sequently changed 
in this country to, lewt. (1121b.), and in. the 


nited States to 


‚ 100lb. It has now become practically obsolete, for more effective 
and more uniform means are adopted to express the relative 


, efficiency of engines. 


The term “ horse-power „ has probably seen its best days. It 


. is gradually being displaced, and with the advent of the metrical 


system it will disappear. . As a scientific term it has been much 


„abused, and as a commercial. term it conveys no meaning. Sir 
Frederick Bramwell wrote, in 1883 :—** A barrister lately said to 


— 


the same writer of this report, ‘You surely do поё. mean to tell 
me that you do not know what а horse-power . you that have 
been a mechanical engineer all your life?“ The answer given 


was, Indeed I do not, there is a difficulty in the outset ; 


what sort of horse-power do you mean?’, Why, I mean a 
horse- power. I know you da, but there are five kinds of 
horse-power.’ ‘Five kinds! impossible, it can’t be!’ ‘ But there 
are; 1 will give you the names and nature of them: 1. The 
real horse - power, the power of a horse, estimated to lift 
22,0001b. ift. high per minute. 2. That which in James Watt's 
time was called the nominal horse-power, a horse-power of 
33,000lb raised lft. high per minute, which power he gave 


all his early engines so that the purchaser, having one and 


a half times the power of a good horse, should not be in a 
position to complain of the engine as inadequate. This term 
nominal is now commonly confounded with the commercial horse- 
power, and the name theoretical horse-power, is substituted to 
represent that which was received as the scientific horse-power of 
33,000 foot-pounds. 3. The gross indicated horse-power. This 
is the whole power developed on the piston of the engine without 


‘the gross indicated horse-power. 
power. This is the same as the foregoing, minus a certain allow- 


performance—he does about | 


that no energy is ever lost. 
-form either useful or uselees to man. 
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any deduction for friction, which power, divided by 33,000, gives 
4. the nett indicated horse- 


ance for friction. ö. The commercial, or, as it is now frequently 
called, the nominal horse-power. This is a horse-power about 
which no two persons can agree.'" Sir Frederick Bramwell might 
have added a sixth, viz., electrical horse-power, that which appears 
in the circuit, or electrical energy. | mE 

Is a horse-power really a horses power? Tredgold made it 
27,000 foot-pounds per minute for eight hours. Rennie assumed 
22,000 as correct. Beardmore had a horse weighing a little 
over half а ton which did 39,000 foot-pounds per minute for 
eight hours a day. Morin made it 26,150 foot-pounds., Two 
horses will tow a canal-boat 2) miles an hour, while a steam- 
engine of 10 н.р. is needed to do the same work by means of a 
screw. Tramcars are drawn by two horses at a speed which the 
so-called 25 н.р. motor can scarcely do. The horse is really a more 
efficient machine for a time than the engine, and its ‘‘ pull" can 
be directly applied, but he tires and sickens and dies. He is 
better adapted to certain kinds of work. Не can at times expend 
much more energy than the so-called horse-power. At other times 
he is helpless and hopeless. Thus it appears clear that a horse- 
power is not a horse's power. " 

The horse-power is based, as I have pointed out, on the British 
units—pounds, feet and minutes. Scientific men are now univer- 
sally using a system of units based on the ‘‘ centimetre,” ** me, 
and ‘‘ second —hence called the C. G. S." system, to distinguish 
it from the F. P. S., or British engineers’ system. In this 
system, the unit of work, viz., one gramme moved through one 
centimetre against unit force, is very small, but 10,000,000 of these 
small units are taken and are called, in honour of our great British 
experimenter, the ‘‘ Joule,” and become a practical unit of work. 
Thus Joule’s own mechanical equivalent, the work absorbed in 
raising the temperature of llb. of water 1°Е. at or about its maxi- 
mum density, indicated in the F. P. S.“ system as 778 foot-lbs., 
is in the C. G. S." system the work absorbed in raising the tem- 
pere of 1 gramme of water 1°C., at or about thesame maximum 


.density, as 4°2 joules. Thus the joule is to the foot-lb. as 1 to 


1.356, and the horse-power, instead of being 550 foot-lbs. per 
second, becomes 746 joules per second. The joule per second, 
or the unit of power, las now been universally called a ** Watt”; 
and thus in the new system the rate of doing work, that 
is, the power developed by the steam engine, or any other 
machine, or by any other process, mechanical or physical, is most 
appropriately indicated in units bearing. the name of our great 
Greenock inventor. The term Watt" was applied in 1883 by the 
late Sir William Siemens to the Joule per second, but I had 
previously in 1881 at the Paris Congress proposed to apply it to 
1,000 Joules per second. Siemens’ proposal has been peelerred 
and in consequence the practical unit of power comparable with 
the horse-power. becomes the kilowatt. Had my proposal found 
favour, the practical unit of power would have been the watt, and 
Siemens’ unit would have been a milliwatt. I venture to think the 
acceptance of my unit would have hastened the departure of the 
term horse power. TE Pe 

I was surprised and pleased the other day to find in Marseilles 
that the man directing the electric tram cars in that city corre- 
sponding to the driver of the old horse-car, sometimes called in 
America the motorneer, is called the wattman, and I have since 
learnt that this term is very general in France. I hope our friends 
in Glasgow who are about to introduce electric traction in their 
city will follow France's good example, and honour one of their 
greatest mechanical heroes by inaugurating the same name in Great 


Britain. i 


Energy, though so protean in its character, retains its Joule 


throughout all its changes. Every Joule impressed on the. sur- 


face of the ocean by the rays of the sun adds to the moisture of 
some cloud which, condensed into rain by contact with our cool 
highlands, feeds a river like that which forms the Falls of Foyers. 
The engineer directs this falling water through the blades of a 
turbine, and each Joule that passes assists in rotating dynamos 
to excite strong electromagnetic fields and powerful currents of 
electricity, which in their turn produce light, the intensest heat 
known and chemical decomposition. This lump of aluminium, 
the first produced at Foyers, has been extracted from crude 
bauxite by the expenditure of about 60 million Joules. Thus in 
every stage of its transformations the Joule remains the same 
mechanical unit, whilst the energy that it measures outproteuses 
Proteus. | 

The grand principle of the conservation of energy teaches us 
The total energy present assumes a 
The skill of the engineer 
is devoted to render that which is useless useful, and no one has 
helped him to do this more thoroughly than James Watt. 

[he rapid introduction of electrical, energy. for electrio light, 


for traction and for the transmission of the waste powers of 


nature to distant places is revolutionising our system of uuits. 
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The British Association in 1861 formed a committee to consider 
the question of general electrical measurement, and aided by 
Wheatatone, Varley. Balfour-Stewart, Siemens, Matthiessen, Clerk- 
Maxwell, Joule, Fleeming Jenkin, who have departed,’ and 
Lord .Kelvin, who remains as active as ever, they have so im- 
pressed the world by their work that, aided by the Congresses 
in Paris in 1881 and 1883, in Chicago in 1893, and by the 
action of the Board of Trade in 1894, the system proposed 
has been universally adopted, so that electricians in all parts 
of the world, whatever their nationality or their language, use 
the same terms, the same measures, and the same units. 
The ohm is the unit of the resistance, which has to be over- 
come in any case of the flow of electrical energy ; the volt is 
the unit of pressure which maintaius this energy through this 
resistance ; the ampere, the result of one volt acting through one 
ohm, is the unit of current, and the coulomb is the unit of that 
electrical quantity which is being driven. These are electrical 
units pure and simple; but leading from and associated with 
them are the mechanical units—the joule and the watt. 

The watt is universal and exact; the horse-power is not. 
latter equals in— 


The 


England ............... 550 `00 foot-lbs. per second. 
France.................. 542°47 M Т 
Germany............... 58225 m 


How can one reconcile such discrepancies! Yet the horse-power 
is maintained in high places with all the fervour and enthusiasm 
of an old Scotch covenanter, ог the non-possumus of a good old 
English Tory. | 

The foot-pound per second equals 1°356 watt. The horse- 
power therefore equals 746 watts. The watt equals 0°7373 foot- 

ound per second. The kilowatt, 1,000 watts, equals 1°34 н.р. 

f, in order to obtain the value of the power, we divide by 
33,000 the ordinary formula, APS where A is the effective 
area of the piston in square inches ; P, the mean pressure of the 
steam in pounds per square inch during one stroke; S, the length 
of this stroke in feet ; and n, the number of strokes per minute ; 
we get it in horse-power. If we divide it by 44,238, we get it in 
kilowatts. Horse-powers multiplied by 0°746 are expressed in 
kilowatts, and kilowatts multiplied by 1°34 are expressed in horse- 
power. The new system is universally used by electrical engineers. 

Names, when well selected, secure precision of language ; a watt 
is a watt and nothing else. A pound, on the other hand, may be 
either a force or a mass or inertia. Names fix ideas. Every elec- 
trical workman has a definite and clear conception of an ohm or an 
ampere. He requires no definition to impress them on his mind. 
The name alone conveys to him all he wants to know. They 
become fundamental ides. There is no ambiguity, hence there is 
no difficulty either in teaching or in practice. The same benefits 
would certainly arise if we applied the term kilowatt to the unit of 
power. No one would have to ask, ‘‘ What sort of kilowatt do 
you mean,” 

The same principle which enabled Watt to examine the interior 
of his cylinder enables the electrician to examine and record the 
behaviour of his plant and his circuits. Power-houses which 
generate electric currents for supplying electric light or for 
working trams, are generally supplied with recording instruments 
that tell of the energy expended at each instant of the 24 hours. 
The engineer has thus before him every moment the history of 
the whole previous day's work. Here, for instance, is a record 
of & whole day's work in Rome, and here a record of another 
day at the General Post Оћсе in London. 

We are able by means of meters to measure water consumed 
or gas burnt in our premises. The former is sold by the 1,000 
gallons, and the latter by the 1,000 cubic ft. Similarly, we measure 
the electrical energy that is utilised in our houses and factories 
by the kilowatt-hour—that is, we pay sixpence for every 3,600,000 
joules we direct to meet our wanta. 

The custom of payiug for power applied is by no means a modern 
innovation, but it has recently been made legal by the Electric 
Light Act of 1882. That Act makcs legal as a Board of Trade 
standard or unit a **kilowatt-hour." {It is there defined as a thou- 
sand volt-amperes per hour, the watt had not then been adopted. 
Thus the Board of Trade unit becomes a unit of work done, and we 
are able to sell as a commercial commodity the work done by a 
kilowatt, or іп Watt's language the work done by 1} H. P. in one 
hour. i | ' 

Through the kindness of Lord Kelvin I am able to show you 
many forms of meter, the offshoot of his own genius and his industry. 
There is no one who has done so much to secure accurate sensitive 
and reliable instruments of precision and: of measurement. 

Electrical energy is supplied in Glasgow for 6d. per unit, for the 
kilowatt-hour has not yet received a name, It was proposed to 
call it the ** Kelvin," and a more appropriate name could scarcely 
be found ; for who is more entitled to share the glory of Watt'a 


name than he who has again made the Glasgow University во | 
famous! Lord Kelvin himself objected to its introduction ;.büt- in 
a cage of this kind personal wishes scarcely can control the public: ii 


will, and a necessity for a name is becoming so strong that I shal 
not be surprised to find electrical energy sold at so much per 
Kelvin, even though it is measured by a Kelvin meter. 

I should have liked very much to have diagnosed the causes 
which have led Scotch Universities to dominate so strongly the 
advances of practical science. The pages of the history of the 
branch of Engineering I have so lightly touched upon teem with 
the names of Watt, Rankin, Clerk-Maxwell, Fleeming Jenkin, and 
Lord Kelvin—great towers of light that have brightened up and 
hastened our rapid progress. Why isit thus? ‘Is it that it needs 
the strong common-sense influence of practice and the wholesom> 
conception of utility, so characteristic of the North, to be impressed 
on the abstract views of pure science to secure concrete advances 
in its practical applications ? Our English Universities are, in this 
direction, out of the running. They adhere to abstract science. 
But in Glasgow the doctrine of energy has been crystallised and 
applied; it is from Glasgow that so much of our engineering 
knowledge has emanated; it is to Glasgow that we shall continue 
to look for more light, and it is therefore to Scotland that we must 
accord all honour. 


— 3 — — — О 


THE MANUFACTURE OF ARMATURE DISCS.* 


The needs of the trade in connection with the great range of 
sizes, and the widely-varying demand for different sizes, have 
developed several distinct methods of making the discs or 


**punchings " from which laminated armatures are built up. It 


is only recently that this subject has been of any considerable 


importance, and an outline of the various methods possesses at 
present, considerable interest. We consequently illustrate several 
modern machines especially designed or adapted to this work, for 
which illustrations we are indebted to the courtesy of the E. W. 


M ts a — — 
— — — 
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able press, shown in Fig. 1, of which the point of chief interest is 
the method of operating the throw-out pads which remove the 
finished punchings and the scrap from the dies. These, for this 
class of punching, are elaborate and expensively built-up affairs. 
So far as the arrangement of the knock-out pads is concerned, they 
do not differ from dies for punching discs without notches. Such 
a pair of dies is shown in section in Fig. 2, with the throw-out pads 
a, b, сіп place. It is obvious that after the completion of the cutting 
stroke the inner and outer scrap will adhere to the upper die, while 
the ring will remain within the lower die, and 
the throw-out pads for the different pieces must 
be located to correspond, as it will be seen they 
are. For small work it has been customary to 
operate these pads by springs behind them. 
These springs are compressed during the cutting 
stroke, and as the dies are withdrawn they cause z 
the pads to follow up the dies and push out 
the pieces. With heavy work, however, and 
especially in punching the discs complete with 
the notches, where tho notches add very largely 
to the total profile of the cut, this method is 
objectionable. The force required to remove 
the pieces becomes very heavy, requiring power- 
ful springs, which are objectionable, not only in 
themselves, but because they add seriously to 
the strains on the press. These springs must 
be .compressed during the cutting stroke, and 
the force to do this is exerted during the time 
when the press is already under the strain 
of the cut. In work of this kind, therefore, 
positive knock-outs are used, which dispense 
with tho springs and are operated by the press 
during the upward stroke, when it has nothing 
else to do. The pins for operating these pads 
will be seen at d, e, f, —several being, of course, 
spaced around the circle, and cap screws g, h, 1, 
similarly spaced, being adjusted at the limit of 
the motion, and serving to keep the pads in 
position. The lower pad is operated through 
the pins by the cross-bar seen in Fig. 1 below 
the press, this bar being raised by the vertical 
rods, of which one will be seen inside and next 
to the frame, which rods are operated by cams 
on the main shaft. The pins for the upper 
pads are operated by abutting against a plate 
carried by adjustable cross-pieces, of which one 
is shown across the front side of the press frame. 
This method of punching out completed discs 
is limited at present, so far as our knowledge 
goes, to discs of 30in. diameter. For larger 
sizes the entire press must be made to suit, 
leading to a heavy initial outlay for both 
machine and dies, which increases rapidly with 
the size of the armature. For large machines 
the punchings are therefore made in segments, 
and this system of construction adds very largely 
to the range of sizes to which the punching of 
the slots at the initial operation may be applied. 
Not only is the cost of the outfit for a given size 
of armature greatly reduced, but the number of 
pieces necessary for a completed armature, and 
made with one pair of dies, is largely increased 
—Treaching, in large machines, many thousands 
—and it hence becomes practicable to prepare 
special dies, and punch the slots in this way 
for machines of which but few are expected to 
be made. A further refinement of this system 
of manufacture is seen in Fig. 3, which con- 
sists of inverting the dies, whereby the inner 
piece of scrap is pushed downward instead of 
upward, and—a little clearance being given to 
the lower die—it falls through by gravity into 
a separate pile by itself, instead of being, as 
with the first plan, delivered into the same 
pile as the other pieces. This plan obviously 
requires & hole through the bolster large enough 
to pass the piece, and this in turn involves 
a special bolster being mado for each set of dies. 
For machines of a size or pattern which do not justify the 
expense in presses or dies for this system, the punchings are made 
in the same manner, but without the notches— presses of a given 
strength being able, of course, to punch much larger plain discs 
than notched discs. After this punching of the blanks, the notches 
are cut by special notching presses, two of which were recently 


illustrated in our columns.“ Even this method requires consider- 


* The Electrician, Vol. XXXVIL, p. 762. 
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able expense for dies, and a third method employs a rotary shear 
for cutting the blanks, which is shown in Figs. 4 and 5—the former 
being a perspective view, and the latter showing some of the special 
points of construction. : | 
Rotary shears are, of course, in common use for cutting out discs 
where the cutting is entirely upon the outside edge, and deforma- 
tion of the scrap is of no consequence ; but new conditions arise 
in cutting rings where the inner edge, that formerly belonged to 
the scrap, becomes one of the finished edges, and deformation or 
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the turning of a burr is not admissible. The chief peculiarity of 
this machiue is in the form and arrangement of the shear blades, 
shown in both figures, but most clearly in Fig. 5. Instead of the 
shafts of the blades being parallel, as usual, they will be seen to 
be inclined to one another in a manner which allows the lower 
and inner blade to clear the cut surface of the ring without 
turning up a burr. The clamp plates will be seen to be 
attached to a4 deep pair of jaws, which are adjusted upon 
the supporting bar to the size of cut to be taken. The 
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action of these blades is not the same in both cuts, and 
provision for adjustment of the clamp plates to suit will be 
seen in Fig. 5, though not in Fig. 4. The cutting of the outside of 
the ring is a true shearing operation, the shear blades being set to 
lap over one another in the usual way, and the cut being made in 
one revolution of the work. For this operation the centre of the 
clamping plates must be offset from the line of the blade shafts, as 
shown in Fig. 6, in which the prick punch point indicates the set- 
ting of the centre of the clamping plates, to the left of the shear 
blade centre, to a point in line with that where the shearing begins. 
With the inside circle, however, the blades are opened by the 
handwheel, shown on the top jaw of the machine, to alow the sheet 
to be inserted, and the top blade is then forced against, but not 
through, the sheet. The press is started, and the upper blade is 
then forced further down from time to time until the ring drops 
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off. For this cut the centre of the clamping plate must be in line 
with the shear blade centre, as shown in Fig. 7. 

The lower shear blade shaft will also be seen to be carried in 
a swivelled sleeve or quill, and to be capable of adjustment by the 
set screw shown. The purpose of this adjustment is to permit 
the setting of the shear blades after grinding. The grinding is 
done upon the faces of the blades, which, of course, opens a 
@.earance space between them, and the swivelling of the lower 


Ficas. 6 and 7. 


shaft enables this clearance to be closed up. One drawback to 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, January 29, 1897. 


National Association of American Manufacturers.—The 
second annual meeting of the National Association of American 
Manufacturers was held in Philadelphia on Tuesday, Wednes- 
day and Thursday of this week, a large and representative 
gathering of manufacturers being present. This association 
was organised for the purpose of extending and widening 
the avenues of American trade and commerce, to remove 
obstacles in the way of fair competition in 
the home markets, and for improving the 
conditions governing American trade with 
foreign countries. It now has over 900 
members, representing a larger invested 
capital and greater value of product than 
any other business organisation in the world. 
The annual address of President Theodore 
C. Search reviewed the progress of the past 
year, and pointed out the objects of the 
Association, which are largely the cultivation 
and extension of foreign trade. The sugges- 
tions made in the President’s address regard- 
ing future work were thoroughly considered 
at the meeting, and there was a general 
exchange of views on the subject of foreign 
trade and commerce. The next meeting of 
the Association will be held in New York 
city in 1898. On Thursday evening a ban- 
quet was given to the Association and 
invited guests by the Philadelphia members ; 
about 500 persons were present. 


North-Western Electrical Association.— 

The fifth annual convention of the North- 

Western Electrical Association was held 

in Milwaukee, Wis., on January 20th and 21st. Several 
interesting Papers were read, and the meeting altogether was 
& very profitable one to all present. Prof. W. M. Stine read 
а Paper on the subject of safety devices for electrical circuits. 
In this Paper he called attention to а set of curves plotted 
from tests showing the influence of the length of a fuse upon 
its carrying capacity. The curves showed that after a certain 
length was exceeded, which length depended upon the size of 
the wire, that they fused uniformly with the same current. 
He suggested as the duty of every manufacturer of fuse wire 
that each spool should be accompanied by a curve or table 
clearly setting forth the carrying capacity for varying lengths. 
Better stil, the use of wire should be discontinued, and 
fuses sold already mounted to copper terminals, plainly 
marked with their normal rating, which should be 
at least 80 or 90 per cent. of their fusing currents. 
Mr. Nelson W. Perry read a Paper entitled ‘ Gaseous 
Fuel as a Means of Cheapening Electricity.” To compare the 
capital outlay for electrical service with that required for 
equivalent gas service, Mr. Perry stated, is exceedingly difficult ; 
firstly on account of the paucity and unreliability of gas 
statistics ; and, secondly, because of the well-known enormous 
over-capitalisation of gas enterprises in New York. The gas 
engineer has the advantage, he said, of the electrical engineer 


this method of cutting the discs is that it requires a separate | in his method of distribution, but he has this advantage 


operation for cutting the keyway, which is usually done on a slot- 
dr: machine after the dibos ate bolted together. When discs are 
made in a press, the key notches are, of course, made by the dies 
at the same operation with the rest of the disc, the detail of the 
dies, Figs. 2 and 3, showing clearly how this is done. 


————— 


BOOKS RECEIVED. 


‘““Metodi di Mesura delle Grandezze Elettriche.” 
Arnd. (Torino: Unione Tipografigo-Editrige.) 

"Transformer Design.” Ву (George Adams. (London: E. & 
Е. N. Spon.) : : 


By Riccardo 


solely through the apathy of the electrical engineer, and not 
through any inherent right. The facts are, indeed, the other 
way, for the pressure at which the gas engineer may distribute 
his gas is limited to that at which gas can be burned at the 
most efficient rate. No such limitation is placed upon the 
engineer who distributes gas for fuel purposes. It was his 
conviction that the tendency to increase the radius of electrical. 
distribution is in the wrong direction, and that the solution of 
the problem is in the contrary direction, namely, in increasing 
the number of centres and decreasing the radii. The first 
step would be to move the generating plants from the expen- 
sive sites now occupied, and place them on cheaper land, where 
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fuel and water may be had more cheaply. If, by adopting 
gaseous transmission we can cover a vastly increased area at 
the same cost, we have made another gain; and if by con- 
verting coal into gas, we are enabled to utilise coal that costs 
$1.90 or $1.50 per ton, whereas before we were paying $2:50, 
another material gain has been accomplished. The econo- 
mical distribution of gas over areas much larger and at dis- 
tances much greater than have ever been attempted elec- 
trically, is no longer an experiment, said Mr. Perry, but an 
accomplished fact; and this fact becomes still more impressive 
when it is realised that, after paying all the expenses of such 
transmission and the gas company’s profit, we can buy that 
gas and produce more light from it, through the intermediary 
of the gas engine and dynamo, at less expense than we can 
buy electric light, or than we could get from the same amount 
of gas burned in the ordinary way. | 


The Ice and the Niagara Electrical Plant.—A few days 
ago anchor ice clogged the ice гаскз at the Niagara Power 
Company’s plant, interfering somewhat with its operation. 
Owing to the diminished supply of water, the aluminium 
plant of the Pittsburgh Reduction Company, the Carborundum 
Company’s plant, and the Calcium Carbide plant were shut 
down for a short time. The trouble was only temporary, 
however, and would not have occurred had it not been that 
the ice racks were being changed at the time. 


_ .ñ—5 5. 


CORRESPONDENCE. 


— — 
“INTERNAL” RAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: There is a misunderstanding between Prof. Thompson 
and ourselves (see Zhe Mlectrician, February 5th, p. 481). 

In our experiments we only applied the magnet to the 
portion of the tube between the cathode and anticathode, and 
we have not displaced the focus point formed upon the 
anticathode by the cathode rays.. We have never pretended 
that the magnet had a direct action on Róntgen rays, but an 
indirect action ; that is to say, by the displacement by means 
of the magnet оѓ the cathode rays which engender the focus 
point," the Rüntgen rays are equally displaced, and that, be 
it understood, in all focus tubes. The words, in every 
instance related, therefore, to the tubes, and not to every 
position of the magnet with regard to a given tube, as Prof. 
Thompson insinuates. 

To sum up, we are the first to recognise that Röntgen rays 
start from the focus point of the anticathode and traverse the 
glass wall of the tube to propagate themselves in враде, On 
the other hand, we are well aware, Prof. Rontgen has already 
shown it, that the magnet has no direct action on Röntgen 
rays. Now we understood from Prof. Thompson's latter (see 
The Ilectrician, January 8th, p. 356) that, according to his 
view, neither had the magnet any indirect action, that is to 
say, it was vain to displace the cathode rays emanating from 
the cathode, the line of separation upon the fluorescence 
screen did not move. We are glad to be able to state that 
after his explanations we see we have misunderstood him. 

As to “ internal“ rays, we still think it superfluous to give 
а special name to cathode rays reflected at the anticathode 
and which were investigated long before Róntgen's discovery. 
— Yours, &., P. Oupm. 

Paris, l'ebruary 6, 1897. Désmg Korna. 


X-RAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In a focus tube in my possession with three electrodes 
(drawing enclosed), the resistance, as judged by an alternative 
spark gap, between the two furthest electrodes a and b is con- 
siderably less than that between the two nearer ones b and с. 
Further, the tube gives off X-rays in profusion in the first 


case, and to a less extent in the second oase, even when the 


resistance has been properly brought down. Can this be due 
bo the fact that the electrode а is made of aluminium? — 


Prof. Oliver Lodge has stated that the more positive we can 
make the platinum target, the more efficiently the tube will 
work as a generator of X-rays; but in this case the tube works 
best when the platinum mirror is quite unconnected with 
the coil. 


2 


It has been stated that an or dinary plate is as sensitive to 
X-rays as an extra rapid one; this is on account of the differ- 
ence of expense of the plates, a matter of some importance. 
Several experiments have been recently made by me to deter- 
mine this question. The plates tried were Paget xxxxx and 
xxx, and the two plates were simultaneously exposed in the 
same opaque envelope to the same tube for the same time. 
Exposures varying from 5sec. to 14min. were tried. The 
results would appear to indicate that there is scarcely any 
difference between the sensitiveness of the plates to X-rays; 
the extra rapid plates having scarcely any appreciable advan- 
tage.—Yours, &c., Dawson TURNER. 


Surgeons’ Hall, Edinburgh, Feb. 8, 1897 


CATHODE RAYS AND RONTGEN RAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sig: Pardon me for troubling you with a few lines on the 
subject of cathode rays and Rintgen rays. 

When I commenced the study of electricity—now nearly 60 
years ago—an epoch that was innocent of text-books or 
popular science primers, I formed certain original notions 
about the polarisation of matter under the influence of electric 
action. I have never yet been able quite to divest myself of 
the ideas I formed in those days; and, in spite of whatever I 
have learned in connection with the science since, I have 
continued to be assisted by them in the elucidation of moot 
points which, even at the present day, are not satisfactorily 
solved—in my opinion—by any other means. 

Applying, then, my ancient notions to the subject of the 
marvel of the day, I should say that cathode rays are but 
electrified or polarised atoms of the attenuated molecule of 
atmospheric matter; which, in consequence of its newly- 
acquired condition, is free again to form other combinations 
with other atoms in its neighbourhood, as such an atom, 
under similar circumstances, undoubtedly did“ in the begin- 
ning.” I consider that this act of combination would result in 
motion, which would then be recognised in electric action as 
heat and light; and these new atoms—or rather atoms of new: 
matter—would have the property or power of creating vibrations 
in the ether, and through or by their means, polarising all 
matter within their sphere of influence. I take it, too, that 
each kind of vibration would bring about the result corres- 
ponding with or depending upon the kind of matter from 
which it issued. f 

These vibrations, then, or some of them, must be Röntgen 
rays, and on their emission they first polarise the glass through 
which they pass ; then the atmospheric atom outside it, as 
well as any and every other atom of matter they meet with 
in their course; until, at last, they become totally used up, or 
—I will rather say—have lost their power to effect further 
polarisation, which, in fact is, they themselves exist no longer. 
I believe, too, that the vibrations here referred to emanate 
from very different kinds of matter to those now forming in 
our sun; and, as a consequence, they exhibit powers different 
to those we recognise in the production of daylight, and the 
well-known effects of it on the photographic plate. 

The electrified atoms in the Crookes tube, then, consist only 
of matter, and being electrostatically polarised they develop 
a paramagnetic field or fields of force, which renders them 
sensitive to the influence of other magnetic fields,“ by which 
they may be deflected, and—as I think I can show—even do 
effect the movement of the oross shadow referred to by 
Prof. Fleming in The Electrician of January Ist. Query: Ia 
this a shadow at all? 
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These rays, or the Róntgen rays which produce fluorescent 
and photographic effects, after having passed through all 
manner of substances opaque to our visual organs, and equally 
opaque to ordinary daylight, must be taken to be the vibra- 
tions of special matter, under special circumstances, and not 
absorbed on penetrating some substances, as they are by 
others; and that after polarising them and passing onward, 
they still retain a sufficiency of the original motion to effect the 
polarisation of certain atoms composing the coating of a photo- 
graphic plate. In this case the action seems to be permanent, 
or at least to last until the development of the plate in the 
usual course is proceeded with. ä 

I consider it unfortunate for a proper understanding of 
what really does take place in this matter that the term 
“тау” should be used for both cathode and Róntgen mani- 
festations, or applied equally to cause and effect ; and also 
that the term “shadow” should be given to an appearance 
connected with the presence ofthe ** cross " in the tube. I think 
both are misnomers, and the use of them induces in me the 
belief that neither the phenomena themselves, nor the cause 
of them, are rightly understood by anybody, as yet.— 
Yours, &e., J. W. WILKINS. 


LEGAL INTELLIGENCE. 


——. rns 


Electrical Iustallation Company (Limited) v. Armfleld. 


This case came before the Lord Chief Justice and a special jury on 
Wednesday and Thursday. : 

The action was brought against Mr. Joseph J. Armfield. a consulting 
hydraulic engineer and manufacturer of turbines, carrying on business at 
the Vale of Avon Works, Ringwood, Hants., to recover damages for alleged 
negligence. The defence was a denial of the alleged negligence that the 
damages claimed were too remote, and were not consequent upon any 
default of the defendant. 

Mr. McCALL, Q.C., said the plaintiffs, who were contractora for the in- 
atallation of the electric light,were consulted by Lord Stratheden and Camp- 
bell, of Hartrigge House, Roxburgh, N.B., who wished to have an installa- 
tion driven by water power, using for that purpose a burn or small stream 
which passed near the house. The plaintiffs, not being hydraulic engineers, 
consulted the defendant, who agreed t» go up to Scotland to report upon 
the efficiency of the water supply for the purposes of motive power. ‘The 
plaintiffs alleged that the defendant reported that ithe water power on the 
construction of a dam and reservoir was ample to drive a 6 H.P. engine, which 
the plaintiffscalculated would be of sufficient power for an installation of 150 
lights. They also alleged that the defendant reported further that the dam 
aud reset voir necessary to produce & head of water could be constructed at 
à coat of about £30, Lord Stratheden and Cainpbell finding the wood and 
labour. Thereupon, after Lord 5tratheden and Campbell had consented to 
construct the dam and reservoir, the plaintiffa tendered for the work of 
installation, the amount of the tender being £1,359, which included the 
cost of the turbine (£77) obtained from the defendant. The plaintiffs 
then proceeded with the work, and did their part satisfactorily ; but the 
construction of the dain and reservcir presented unexpected difficulties, 
and cost Lord Stratheden and Campbell £800; and even then it was 
alleged the head of water was wholly insufficient to provide the motive 
power required. Lord Stratheden and Campbell then refused to pay the 
plaintiffs bill, and legal proceedings were taken to enforce it; but iu the 
result the plaintiffs agreed on the circumstances to compromise their claim 
for £750, and pay their own costs. The plaintiffs’ case was that the whole 
difficulty which bad arisen was due to the defendant's negligence in 
making the report, and they claimed £2,000 аз damages for such alleged 
negligence. 

Mr. EDMOND O'BRIEN gave evidence bearing out the statement of 
counsel, and said that the whole of the contention with Lord Stratheden 
and Campbell was in connection with the water and turbine. Mr. Arm- 
field was not an electrical engineer, and knew nothing about electrical 
installations. Mr. Armfield did not suggest, in a conversation he had with 
witness on June 12th, anything about the power. Mr. Armfield professed 
not to know what was wanted. He certainly discussed with Mr. Armfield 
the matter of the drought which was then existing. They discussed the 
matter for at least a quarter of an hour, and he (witness) told Lord Strath- 
eden and Campbell that in the summer months the lighting might be 
short. The witness admitted that he could only have got that information 
from the defendant. He employed an independent engineer, Mr. Airey, to 
report upon the water supply for the purposes of the last trial, and that 
gentleman had reported that there was ample water in the burn to supply 
the electric light for ten months in the year. He did not look upon water 
as heing absolutely necessary for the purposes of the installation, as they 
could have had recourse to steam or oil engines. One hundred cubic feet 

per minute, with а fall of 40ft., produced, with an 80 per cent. turbine, a six- 
brake horse power efficiency. The levels taken by Mr. Armfield he still 
considered were wrong. ‘There was a mistake of 5ft. The work of the 
dain and reservoir was done in a more expensive manner than was sug- 
gested when the defendant made his report. The whole thing was really 
done in an extravagant way. It was clearly understood between Lord 
Stratheden and Campbell and his firm that the latter would not be respon- 


Lord 
Stratheden and Campbell did that at his own cost and risk. There was 
no direct guarantee as to the efficiency of the turbine, but an inferred one 
in the defendant's report that the turbine was efficient up to 75 per cent. 
Witness had never had the turbine tested with the brake in the usual way 
apart from the dynamo. Mr. Armfield tried to do во in witness's presence 
in April, 1895, but utterly failed. The specification allowed them to lose 
20 per cent. of the pressure up to the power. His own impression was that 
they really lost 10 per cent. there. 

Mr. JOHN MACDOUGAL, solicitor, said that he was appointed 
factor of Lord Stratheden and Campbell’s Hartrigge property in 1895, and 
he remembered the defendant coming up in the June of that year. All 
the defendant did to ascertain the levels was to cause an assistant to climb 
a tree with a chain, and ti.en climb a bank on the opposite side and tell 
the defendant how many steps he took, Defendant then took a piece of 
turf and put it in the burn to dam back the water a bit. Defendant did 
not make any inquiries as to the source of the burn, but merely said he 
supposed it was abnormally low at the time (June), and in that year (1893) 
which was an abnormally dry one. Witness did not, however, tell defen. 
dant that the stream had never been во low before, or that another stream 
might be brought into the burn if the water in it was not sufficient. 
The work was superintended by а man who was supervised by Mr. Britton, 
the agent of the plaintiff Company. 

The case is proceeding. 


sible for anything relating to the cost of the dam and reservoir. 


Franklin v. The Exeter Electric Light Company (Limited). 
(In liquidation.) 

An action was heard by Mr. Justice North, on Saturday, iu which the 
trustees under a debenture deed of the Company sought an order of the 
Court allowing the receiver to be discharged and the winding-up of the 
Company to be completed. 

His LORDSHIP decided that the receiver should be allowed to make an 
affidavit stating the position of the winding-up proceedings up to the 
present time, aud, subject to this being lodged, an order for his discharge 
would be granted. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New ipti hg 
Price Lists, and similar matter should be sent early in the .] 


SPECIAL NOTICE—The 1897 (fifteenth annual) edition of 
“TAB ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d., post free, 8s. 3d.; abroad, 9s. 
About 1,300 pages. БОЗ 

== LABORATORY NOTES AND Forms.—With the above title, we have ready 
^ set of 40 юше and Advanced Exercises for use in Electrical 
Engineering classes. ese have been prepared by Dr. J. A. Fleming, 
end will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a reoord of the work done by the student. 
Each Form is supplied either singly at 4d., or 9s. 6d. per dozen nett; in 
sets of any three ls. nett; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained price бв. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
bandy portfolio, prioe 12s. nett, or bound in strong cloth case prioe 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each. A full 
prospectus sent post free. 

* Бгкствіо Motive Power.”—A new work, by Mr. Albion T. Snell, 
witn this title, is now ready, containing the latest information respecting 
the application of electric en to mining and general power transmission 
rposee, in which the author had much experience. The book is wel 
printed, on pa r, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 1 "ui 

'DRUM ARMATURES AND COMMUTATORS.”—By Mr. F. MartenWeymouth 
в also ready; prioe 7 6d. (abroad 8s.). Prospectus on application. 

“ ELgorRIO LAMPS AND ELxOrRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book 1з handsomely bound, 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. 

"ELECTRICAL ENGINEERING FORMULAS,” a pocket-book by Messrs, W 


Geipel and H. M. Kilgour, is now тому; price 7s. 6d., by post 7s. 9d 
(abroad 8s.). A large paper edition with wide margins can supplied 


price 12s. 6d., post free 18s, (abroad 136. 6d.). Prospectus on application 
* ARMATURE WINDINGS OF ELEcTRIO Maonrnes.”—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 


working treatise on dynamo design. rge 4to, 370 pages, 140 full-page 


illustrations and 65 full-page tables, 30s., post free. 


SPECIAL Notice.—‘‘THe ELECTRICIAN” ELECTRICAL TRADES 
DiIkECroRY AND HaNDBOOoK ғов 1897.— The new edition of this 
well-known Blue Book is now ready, and contains about 130 pages 
more than any previous edition. Several new features are intro- 
duced, and the book is indispensable to all engaged in the 
electrical and kindred professions. Consulting, contracting, manu- 
facturing and supply firms are all catered for, and will find the 
book replete with carefully-compiled data of interest and of service. 
The published price remains at 7s. 6d., post free, 8s. 3d. ; 
ab-oad, 9s. 
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TENDEns Invirep.—The Corporation of Ashton-under-Lyne invite 
tenders for the supply and erection of the following electrical plant 
and apparatus .— Refuse destructors, multitubular and Lancashire 
boilers, economiser, tanks, pumps, steam pipes, &c., continuous- 
current steam dynamos, motor generator, balancing transformer, 
switchboard, cables, street boxes, &c., arc lamps and columns, 
accumulators, overhead crane, station wiring, and meters. Plans, 
copies of specification, &., can be obtained, after the 15th inst., 
at the Borough Comptroller’s Offices, Town Hall, Ashton-under- 
Lyne, or at the offices of the consulting engineers (Messrs. Fawcus 
and Clirehugh), Temple Chambers. Brazennose-street, Manchester. 
Tenders must be sent in to the Borough Comptroller (Mr. John 
Neal) by noon of March 16th. Additional information is given in 
our advertisement columns. 


— The Vestry of St. John, Hampstead (London), invite 
tenders for supplies, for one or three years, at the option of 
the Vestry, of the following stores and materials:—(1) Oils for 
machinery at the electric lighting station ; (2) tools, implements, 
and other electrical engineers’ stores; (3) carbons, lamps, and 
other stores for electric lighting station. Tenders to be sent in to 
Mr. Arthur P. Johnson, Vestry Clerk, Vestry Hall, Hampstead, 
before 4 p.m. of Wednesday, the 17th inst. Some further par- 
ticulars will be found in our advertising columns. 


— The Vestry of St. Pancras, London, invite tenders for 
supplying and fixing at the King's-road electricity works two 
Lancashire boilers, feed pumps, steam pipes and accessories. Speci- 
fications, conditions and forms of tender can be obtained at the 
Electricity Department Offices, 07, Pratt-street, N. W., and tenders 
must be sent in to Mr. C. H. F. Barrett, Vestry Clerk, Vestry Hall, 
Pancras-road, N.W., by noon, Tuesday, Feb. 23. Further parti- 
culars will be found in our advertisement columns. 


——— The Wallasey Urban District Council invite tenders 
for the supply and erection of a 200-kilowatt alternator, with 
engine combined, and for switchboard extension. Tenders to 
the Clerk to the Council (Mr. W. Danger), Public Oftices, Egremont, 
Cheshire, by 4 p.m. on Feb. 18. 


Proposats INviTED.—The Council of the County Borough of 
West Ham invite proposals from persons or companies willing to 
undertake the free wiring of premises in the streets of the borough 
about to be provided with mains for the supply of electric current. 
Fall particulars can be had of the Council’s electrical engineer, Mr. 
J. J. Steinitz, at the Town Hall, West Ham, E., and proposals 
must be sent in to Mr. Fred. E. Hilleary, Town Clerk, not later 
than Wednesday, the 24th inst. Further particulars are given in 
our advertisement columns. 


——— The Bray Town Commissioners invite tenders for 
switchboard extensions at their electricity works.  'Tenders to the 
Town Clerk, Town Hall, Bray, by the 22nd inst. 


— 'The Municipal Authorities of Villada (Valencia) require 
tenders for the concession for the electric lighting of the town for 
16 years. Tenders to El Secretario del Ayuntamiento de Villada 
(Valencia), Spain, by the 26th inst. 

——— Messrs. Elder, Dempster and Co. invite tenders for 
the conveyance of goods by road from Liverpoul to the Manchester 
district by mechanical traction. Tenders to be sent by March 2 
to Messrs. Elder, Dempster and Co., African House, Liverpool. 


— — Тһе London County Council invite tendera for the 
supply of electric lighting sundries at Claybury Asylum, Woodford, 
Essex. Tenders to the Clerk to the Asylums Committee, 21, 
Whitehall-place, London, S. W., by March 3rd. 


The Vestry of St. Mary, Islington, require tenders for 
the supply of electrical stores, iron, steel, and tools, engineers’ 
stores, «с. Tenders must be lodged at the Vestry Hall, Upper- 
street, Islington, N., by noon of the 2bth inst. 


Tenders are invited by the Berlin Direction of the 
Prussian State Railways for the supply of 33,000 insulators and 
277 tons of telegraph wire. Tenders to the Konigliche Eisenbahn 
Direction, Schöneberger-Ufer, Berlin, by the 17th inst. 

— — — Tenders are invited by the Municipal Authorities of 
Rubi (Barcelona) for the concession for the electric lighting of 
the town. Tenders to El Secretario del Ayuntamiento de Rubi 
(Barcelona), Spain, by the 20th inst. 


TENDERS ACCEPTED.—The tender of the Thames Ironworks and 
Shipbuilding Company (Limited), has been accepted by the Mile 
End Guardians for the supply of the necessary plant and apparatus 
for the electric lighting of the various establishments under their 
control. The amount of the tender is £4,926. 


—— ——— The York City Council has accepted the tender of 
Messrs. Crompton and Co. for the supply of electrical plant and 
machinery in connection with the Council's electric lighting scheme 
at £8,176. Eight tenders in all were submitted—from the India 
Rubber, Gutta Percha and Telegraph Works Company, Messrs. 
Siemens Bros, and Co., Messrs. Johnson and Phillips, Messrs. 
Greenwood and Batley, Electric Construction Company, Thomas 


the contractors claimed that it had a great advantage, inasmuch as 
the carbons lasted 180 hours instead of 18 hours. He had, there- 
fore, asked Messrs. Drake and Gorham to send one of the lamps 


Parker (Limited), Messrs. Crompton and Co., and the Brush Com- 
pany. All the above had tendered to specification, several giving 
alternative tenders according to the engine tendered for. The 
lowest tender was that of Messrs. Crompton and Co., who specified 
for Browett-Lindley engines. 

The tender of the Callender Company has been accepted for the 
mains, for which seven tenders were received, viz.—from the India 
Rubber Company, Messrs. Siemens, Bros. and Co., W. T. Henley’s 
Telegraph Works Oompany, British Insulated Wire Company, 
Messrs. W. T. Glover and Co., Callender’s Company, and the 
Fowler-Waring Cables Company. 

For arc lamps there were nine tenders :—The India Rubber Com- 
pany, Messrs. Siemens, Bros. and Co., Brockie-Pell Arc Lamp, 
Limited, International Electric Company, Messrs. Drake and 
Gorham, Davy Electrical Construction Company, the Callender 
Company, Messrs. Crompton and Co., and the Brush Company. 
The lowest tender was that of Messrs. Crompton and Co.; but 
Prof. Keunedy stated that, although the Jandus lamp was dearer, 


to his oftice for testing purposes, and in the meantime he advised 
the Committee to postpone the acceptance of tenders for this 
section. 


——— The Ealing District Council have accepted the tender 
of Messrs. W. Foord and Sons, of Brentford, for alterations and 
additions at the electricity supply station, at £3,829. 


PLANT FOR SALE.—Our advertisement columns contain particulars 
of some electric lighting plant, consisting of Crompton-Orossley 
and E.P.S.-Crossley sets, which are for disposal. The plant may 
be seen running in London. Applications should be sent to 
Messrs. Warburg. Dymond and Co., 3, Prince's-mansions, Victoria- 
street, London, S.W. 


For Disposat.—Our advertisement columns contain some par- 
ticulars of an old-established electrical engineering business for dis- 
posal by Messrs. Wheatley Kirk, Price, and Goulty, of 49, Queen 
Victoria-street, E.C. We may mention that this firm issue an 
important monthly list of engineering and electrical businesses for 
disposal, partnerships wanted and offered, &c., which we believe 
can be obtained on request by bond fide applicants. 


APPOINTMENTS VACANT. —The Town Council of Ayr invite appli- 
cations for the position of Burgh Electrical Engineer, to take charge 
of the electricity supply stations. Salary £250 per annum. Appli- 
cations should be sent to the Town Clerk (Mr. A. G. Young), 
Council-chambers, Ayr, by the 27th inst. 


Further particulars are 
given in our advertisement pages. 


—————- From our advertisement columns it will be seen that 
there is à vacancy for a second assistant to the Lecturer on Elec- 
tricity at the Artillery College, Woolwich. Applications for sittings 
at the forthcoming examination, which takes place on the 24th inst., 
must be made on forms to be obtained from the Seoretary, Civil 
Service Commission, London, S. W. 


—— ——— A gentleman is required for the commercial manage- 
ment of the cable department of an old-established india-rubber 
works. For further particulars see advertisement. 


BusiNEss NorICES.— The agreement for the amalgamation of the 
Manchester Edison Swan Co., Limited, with the Edison and Swan 
United Electric Light Co., Limited, has now been completed, and 
all assets and liabilities of the Manchester Company have been 
taken over by the United Company. The business of the Man- 
chester Company. except installation work, will be continued at 
Victoria-street, Manchester, as hitherto. Accounts owing by the 
Manchester Company will be paid from London, and accounts 
owing to the Manchester Company should be paid at the head 
office, Queen-street, London. 


ConnECTION.— We have received the following from Messrs. 
Nalder Bros. and Со. :—‘‘ We regret to notice that, by a slip, 
our last advertisement in your paper was inserted in a form pre- 
viously used, and referred to our ammeter and voltmeter busi- 
ness being still carried on here. As we have already had two 
inquiries asking if this is the case, we trust you will allow us to 
correct it. The entire ammeter, voltmeter, switch, and cut-out 
part of our business is carried on by our partner, Mr. F. H. 
Nalder, and Mr. E. Thompson, the former head of our ammeter 
test room, trading as Messrs. Nalder Bros. and Thompson, at 34, 
Queen-street, E.C." 


Bankruptcy.—Claims against Ronald Hope Bridie, consulting 
engineer, 8, St. Benet-place, Gracechurch-street, London, E. C., 
must reach the Official Receiver (Mr. E. L. Hough), Bankruptcy- 
buildings, Carey-street, W.C., by the 24th inst. 


Recrervina ORDER.—A receiving order has been made against 
Charles Leigh Clarke, electrica! engineer (trading as the Northern 
Duce Electric Construction Company), 7, South-parade, Man- 
chester. 
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MEETING or CREDTTrORS.— At a private meeting of creditors held 
on the 18th inst., called by Messrs. Chalmers, Paterson and Co., 
electrical and telephone engineers, 154, West Regent-street, Glas- 
gow, a committee was appointed to endeavour to get a partner into 
the business with sufficient capital to work it efficiently. According 
to the statement of affairs submitted, the liabilities amount to 
£1,086. 11s. 6d., and the assets are estimated to produce £837. 
178. 10d., or 158. 5$d. in the E, subject to expenses of realisation. 


On the 3rd inst. a meeting of the creditors of Messrs. 
Hurry and Young, electrical engineers, 30, South Hanover-street, 
Edinburgh, was held, when a statement of affairs was submitted, 
but no offer was made, and a committee of investigation was ap- 
pointed. Below we give a list of the principal creditors :— 


Electric Construction Co.£49. 0 0, W. Me(teoch and Со ... £35 11 6 
Edison and Swan Со..... 64 0 O0, Dorman and Smith ...... 1517 € 
Veritys, Limited ......... 36 0 0 General Electric Co 11 0 0 
Cox Walkers ............... 80 0 0. Siemens Bros. & Co. ...... 84 10 11 
James Milne & Son ...... 17 2 9 W. Т Glover and Co. ... 55 15 0 
Evered and Co. .......... 15 13 5 Menzies and Co............. 58 0 0 
King and Co. ............... 24 0 0 W. T. Henley's Telegraph 

M. P. Galloway ............ 54 0 0 Works Company ...... 0 0 
Hamilton Brothers ...... 35 0 O0. 


And a number of creditors for amounts under £10. The liabilities 
amount to £765. 19s. 10d., 


DEED ОЕ ARRANGEMENT,—James Stott, electrician, Bowker's- 
row, Bolton, has executed a deed of arrangement in favour of his 
creditors. Mr. A. Platt, The Albany, Mawdsley-street, Bolton. has 
been appointed trustee. The liabilities are returned at £180. 1s. 3d. 
and the assets at £50. 


LiqUIDATIONS.—Àt an extraordinary meeting of the Thetford 
Electric Light and Power Company (Limited) on Feb. 1st, it was 
resolved to wind up the Company voluntarily, when Mr. H. P. 
Gould, Norwich, was appointed liquidator. 


A meeting is to be held at 23, High-street, South- 
.ampton, on March 8th. to receive an account of the winding-up of 
the Southampton Electric Light and Power Company (Limited). 


PERsoNAL.—Mr. Walter Levi, late of the Northern Electric 
Wire Company, has taken over the management of the covering 
department of the Midland Electric Wire Company, who, in order 
to meet the requirements of an increasing trade, are more than 
doubling their plant. 


PERsoNAL.—Mr. E. George Tidd, A. M. Inst. C. E., A. I. E. E., has 
we learn, ceased to act as Superintending Engineer and Manager in 
Scotland to Messrs. Paterson and Cooper, and his address is now 
сате of Messrs. Morris, Warden, and Co., 25, (tordon-street, Glas- 
gow. Mr. Tidd has been for 10 years with Messrs. Paterson and 
Cooper, and four years ago was appointed manager of their 
Northern Department, with head offices in Glasgow. 


New JovRNAL.—We have received the first number of Trade and 
Industry, which is modestly described as ‘‘ Great Britain’s Leading 
Journal of Commerce." Notwithstanding this evident desire to 
hide its light, the publication may be described as a very creditable 
production, and if Trade and Industry keeps up to anything like 
the promise of its first issue, it should prove a useful addition to the 
already large number of trade organs published in London. We 
have only one observation to make, and that is the objection 
which was so emphatically taken when the journal Industries was 
started—that the attempt to cover so much ground by one periodical 
usually results in no particular class being catered for. Trade and 
Industry is an ambitious project, and must be kept up to the mark, 
or it will share the fate of the more recently issued commercial 
periodicals— failure, or hand-to-mouth existence. 


TELEGRAPH WIRE Exports.—The value of the telegraph wire 
‘and apparatus exported during the month of January, 1897, 
amounted to £62,120, against £118,720 in the previous month, 
£57,224 in January, 1896, and £35,193 in January, 1895. 


EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Feb. 3rd 
to Feb. th, with the ports of destination : — 

Aden, £10.080 (telegraph cable’. — Argentina Buenos Ayres, £310. 
Australasia — Albany, £221 ; Wellington, £206. Belgium Antwerp. £226 
(fuses). Brazil Rio Grande do Sui, £40 (telegraph material. British 
Guiana --Demerara, £18 (telegraph material). Burmaae—Rangoon, £18 
(telephone material). Ceylon—Colombo, £259 (including £61 telegraph 
material. China—Shanghai, £55. Germany—Hamburg, £225 | telegraph 
material. (ribraltar, £36 (telegraph material). (гле уга, £34 
(telegraph material. J/olland—Amsterdam, £40. Hony Кошу, £110. 
India — Bombay, £41 ; Calcutta, £76: Madras, 221. Japun—Yokohama, 
£51. Madeira, £50. Russia—Revel, £326 (including £206 telegraph 
material) Stam—Bangkok, £55. South Africa—Cape Town, £89 ; East 
London, £1,117 ; Port Elizabeth, £453. Spain—Pasages, £155. Straits 
Settlements—Singapore, £78. | Sweden —Gottenburg, £20. Uruguay— 
Monte Video, £30. Total, £14,420. 


FoREIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
Foreign-made goods have been re-exported as follows :— 

Argentina—Buenos Ayres, £36 (telephone material. West Iulia 
Barbadoes, £37 (telephone material). Total, £75. 

HicnH-VorrAGE Fitrincs.—We have received an advance copy of 
the Edison Swan Company’s catalogue of 1897 fittings. Among 
the new patterns specially designed for 200 or 220-volt circuits, the 
new type of lamp-holder deserves attention. The blocks holding 
the contact plungers are surrounded by an S-shaped ridge of por- 
celain, which is in one piece with the porcelain interior, and this 
renders contact with the outer case impossible, besides separating 
the poles. The tumbler switch for high-voltage circuits is fitted 
with an enamelled irun liner inside the ordinary fluted brass cover. 
The insulation of the ceiling roses and fuse holders has also been 
improved, a bridge of porcelain separating the fuses from the 
wiring terminals in every case. The Edison Swan Company 
also inform us that they are sole agents for the handsome 
Doulton-Holbein ware statuettes adapted for electric light. They 
have sent us an ilustration of a fine anachronistic statuette 
of Columbus bearing an electric lamp on his shoulder.—— 
The General Electric Company are also. well to the fore in the 
matter of switches, fuses, wall plugs, ceiling roses, &c., adapted for 
use on circuits from 150 to 250 volts. These fittings are mainly 
made of china, and a leading feature of these is also the introduc- 
tion of china walls or partitions between the conducting parts of 
opposite polarity, and between points upon which the circuit is 
broken. This construction does not materially increase their size, 
simplicity, or effective working. They are thoroughly fireproof, 
have no surface leakage, and are especially designed to prevent short- 
circuits or accidental shocks. The high voltage switch (see figure) is 


General Electric High Voltage Switch. 

made with bridge contacts, and has double break action. The 
central brass plates, screw and spring action, are placed inside the 
china-protected recess. Again, one of the weakest parts of a house 
installation is generally at the wall plugs. Inthe General Electric 
fittings the connecting tubes are embedded inside a circular piece of 
solid china. Their breaking points are about lin. apart. The 
terminals are connected on the outer circumference of the china 
block, and can be wired direct with or without fuses. The remov- 
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General Electric Wall Plug. 


able plug is so constructed that it divides the two flexible cords 
carrying the opposite poles, and at the same time forms a safe and 
effective cord grip. (See figure.) 


CATALOGUE.—A useful catalogue and price list of Haigh” 
dynomos and electric motors is issued by Messrs. W. B. Haigh 
and Co., of Oldham. The list is very neatly got up, and, in a 
minimum of space, gives a quantity of useful information regard- 
ing the outputs of the various machines made by the firm. The 
list is accompanied by separate sheets, giving details of main 
switches and measuring instruments manufactured by Messrs. 
Haigh and Co. 
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N. C. S. PATTERN or AYRTON AND MATHER SHUNT Box.—Work- 
ing as this shunt box does with a brush switch instead of plugs, it 
is a much simpler and cheaper matter to increase the number of 
multiplying powers. The values are now 1, 3, 10, 30, 100, 300 
and 1,000. With the old 1, 10, 100 there was nothing between a 
40in. scale division and off the scale, which was most inconvenient. 


The convenience of having a shunt box which can be applied to 
any galvanometer, irrespective of its resistance, is beginning to be 
more and more recognised. 


Price List.—Mr. Robert D. Stewart, of East London, forwards 
a comprehensive price list of paints, colours, oils, varnishes, and 
other stores and sundries for engineers and other large users. This 
firm’s goods are supplied to a numberof leading electrical companies, 
and the catalogue is more complete than any list of a similar 
character which has lately come to hand. 


Ayr.—The Town Council have decided to borrow an additional 
sum of £15,000 for electric lighting purposes. The loan is 
required to meet excess of expenditure over loans already authorised, 
and also to carry out some contemplated extensions. 

BARROW-IN-FURNESS.—The Town Council have decided to engage 
an electrical engineer for the purpose of preparing plans and specifi- 
cations for an electric lighting scheme. 

BoorLE.— The Town Council have decided to engage Mr. T. L. 
Miller for the purpose of preparing an electric lighting scheme 
which would involve an outlay of about £21,000. The Town 
Council have decided not to object to the Liverpool Corpora- 
tion's Bill for acquiring the tramways in the Bootle district, 
provided satisfactory terms can be arranged for taking a supply 
of electrical energy from the Bootle Corporation for working the 
tramways. 

BrigHton.—At the meeting of the Town Council, on Thursday 
last, it was decided to adopt the proposals of the Borough Elec- 
trical Engineer (Mr. Arthur Wright) as to the charges to be made 
for electric current. Mr. Wright’s recommendations appeared in 
our last issue. 


BRISTOL.— The Sanitary Committee have been discussing the 
question of the extension of arc lighting in the public streets, and 
at the last sitting of the Committee a resolution was adopted іп 
favour of approaching the Electrical Committee to see if an arrange- 
ment could be arrived at by which some extensions could be 
carried out. 


CanniFF.—The Town Council have decided to appoint a com- 


mittee to consider the question of electric traction matters 
generally. 

CHELTENHAM.—The first instalment of the public lighting of 
Cheltenham by electricity was completed on Saturday, when the 
Mayoress switched on the arc lamps which have been erected in 
High-street, Clarence-street, and St. George's-place. Mr. Alder- 
man Norman, Chairman of the Lighting Committee, presided at 
the ceremony, and pointed out that they now begun a much larger 
expenditure for publie lighting than had hitherto been expended 
in Cheltenham, and it would be impossible to go back to the semi- 
darkness of the old days. The Corporation of Cheltenham were 
within view of thetime when the electric supply undertaking would 
bea paying concern, and they would then be able to apply the 
profits from private lighting to the reduction of the cost of public 
lighting, or, as was the case at Bradford he believed, to the extinc- 
tion of the cost of public lighting altogether. The 29 arcs which 
are about to be used in public lighting are to replace 75 gas lamps. 

CIRENCESTER.—Messrs. Eastlakes (Limited) propose to apply 
for a Provisional Order for this district, and have asked the Dis- 
trict: Council for their sanction. The matter has been referred to 
the General Purposes Committee for consideration and report. 

CovENTRY.— The engineers, for the proposed extension of the 


Coventry Electric Tramways have submitted their estimates of 
cost. 


will be expended upon the generating station. 


The proposed extensions are over 64 miles in lengtb, and 
the total capital expenditure is put at £47,892, of which £5,350 
The capital of the 
Company which it is proposed to incorporate for the purpose of 


executing the extensions is £100,000, with borrowing powers to 
the extent of £35,000. The Company also propose to acquire the 
existing Coventry electric tramways. 


CREWE.— The Town Council have decided not to oppose the 
application of the British Electric Traction Company for an order 
to construct electric light railways in this district. 

Соіжүх Pay.—The Light Railway Commissioners will hold an 
inquiry on the 23rd inst. into the application for an Order to con- 
struct a system of electric light railways in this district. 

Croypon.—The Corporation having failed to make an arrange- 
ment with the Crystal Palace District Gas Company for the supply 
of incandescent gas burners to the streets in the Upper Norwood 
district, are now negotiating with the Crystal Palace Electric Light 
Company, with the view to lighting this district electrically. 

DriNGwALL.—Mr. Alex. Hill has been appointed electrical engi- 
neer to report upon the two electric lighting schemes recently sub- 
mitted to the Town Council. Atthe last meeting of the Council it 
was stated that the engineer to one of the schemes declined to 
submit his proposals to the gentleman selected, aad in consequence 
a special meeting of the Council will be called to consider the 
matter. 


Dover.—The Dover Electricity Supply Company have issued a 
circular notifying that some of their customess have been using 
inefficient lamps, or lam ps beyond the time when they have ceased 
to be efficient. The Company have consequently decided to under- 
take the testing of consumers’ lamps and reporting upon the 
amount of cnrrent which each is using. The charge is to be ld. 
perlamp, the minimum charge to each customer to be 1s. for ordinary 
lamps with bayonet caps, and not exceeding 32 c.p. each. Special 
rates are to be charged for lamps of larger candle-power, or with 
different terminals. The Company points out that lamps are fre- 
quently used which take a large amount of current without giving 
any extra light, and that the proposed testing scheme will enable 
customers to satisfy themselves that the current consumed is used 
to the best advantage. ——At the last meeting of the Council it was 
reported that tenders had been invited from several firms for the 
electrical equipment of the Council's tramways, and it was suggested 
that the Tramways Committee should be authorised to accept one of 
the tenders, which would have to be in by the 9th inst. Coun- 
cillor Bradley and other members strongly objected to this method 
of procedure, as many of the Councillors considered that the 
question of the absolute acceptance of tenders for such an important 
contract should be left to the Council. It was eventually decided 
that the Committee should bring up a report on the tenders 
submitted in the usual course. This hurried method of procedure 
seems to us to be open to abuse, and surely lends itself to neither 
economy nor efficiency. 


DunpEE.—Mr. W. Н. Tittensor, the borough electrical engineer, 
has submitted a report to the Gas Committee on the lighting of 
а number of streets in the centre of the city. Mr. Tittensor 
recommends the erection of 12 arc lamps, to replace 71 gas lamps. 
The capital expenditure involved is put at £447. 10s., while the 
charge for current is estimated at £20 per lamp per annum. 
The Committee have expressed approval of the report; but as 
they are anxious to extend the arc-lighting system to Nethergate, 
Tay-street, Murraygate, and Wellgate, Mr. Tittensor has been asked 
to prepare a fresh report as to the total estimated cost.--—The 
Committee have had an application from the Postal Authorities 
for a supply of electric current for the lighting of the new Post 
Office. A Sub-Committee has been formed to consider and report 
on the matter. The Gas Committee have decided not to entertain 
the proposals of the Electric Free Wiring Syndicate for tho wiring 
of premises in the town. 


Earc’s Court-Mansion Hovsk Evectric Raitway.—The con- 
sulting engineer for the proposed Earl's Court-Mansion House 
Railway (Sir Benjamin Baker) has prepared estimates of the cost of 
constructing the line. The total capital expenditure is put at 
£906,400 of which £25,000 will be expended upon station accommo- 
dation, and £80,100 has been allowed for contingencies. 


EDINBURGH.—The Town Council have remitted the question o 
the present method of providing sinking fund contributions for 
electric lighting and tramway purposes to the Treasurer's Com- 
mittee for consideration and report. The Electric Lighting 
Committee have also been instructed to consider and report upon 
5 charge to be made for electric current during the financial year 
of 1897-8. 

Evecrricity v. GAS. — The following letter has been sent to the 
Sussex papers by Mr. Magnus Volk in reference to the recent 
reduction and re-arrangement of the charges for electric current at 
Brighton :—** As a matter interesting to consumers in connection 
with the recent large reduction in the charge for current, I took 
the opportunity of measuring all the current generated by my gas 
engine of 20-horse power for a period of a month, the current 
being used for driving the electric cars, and the cost for gas alone 
came out at 23d. per unit, to which cost must be added attendance, 
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oil and waste and depreciation. Had I known that electric current 
would ever be sold at such a low price as that now adopted, the 
heavy expenditure but lately incurred by myself and the Rottingdean 
| Railway Company would never havebeenincurred,and, asitis, instead 
of providing duplicate plant, advantage will be taken of the town 
supply, retaining the machinery more as a reserve to meet any 
intermittent extraordinary demand. Not being a dealer in 
machines of any kind, I hope I may point out that electric motors 
cost less than gas engines, require less space and attention, and 
little up-keep, and can be started and stopped in an instant. 
À word of caution to consumers may be of use here, and that is to 
keep the consumption as regular as possible. If some lights are 
seldom used, turn out others that can be dispensed' with, as by this 
means the full advantage of the low charge can be obtained. It 
may be mentioned that a unit of electricity will give about 1-h. p. 
in a motor for one hour,” 


“First Arp.”—A large number of the leading electrical firms 
have encouraged the formation of first aid " classes; and amongst 
the recent adherents to the St. John's Ambulance Society may be 
mentioned the Incandescent Electric Lamp Company, of Brook- 


green, Hammersmith, W., 16 of whose men recently presented 


themselves for examination, the whole number passing. 


GobALMINd.— The Town Council have decided to establish elec- 
tricity supply works. The Electric Lighting Committee have had 
the matter under consideration for some time ; and after discussing 
an exhaustive report by Mr. E. Manville they recommend the 
Council to take steps to carry out the provisions of their Electric 
Lighting Order. 

HAursrzApD (LoNpoN).—The Vestry have decided to light Haver- 
stock Hill and High-street, Hampstead, by means of 28 aro lamps. 
As soon as this extension is carried out there will be a continuous 
line of arc lamps from Tottenham Court-road, through Camden 
Town, Chalk Farm and Haverstock Hill to Hampstead —a distance 
of about four miles. 

HawpswonTH.—The General Purposes Committee recommend 
the District Council to apply to the Local Government Board for 
sanction to borrow £2,200 for the purpose of putting down electric 
lighting plant capable of supplying current to the Council House, 
technical school, and other municipal buildings. | 


 HARRoGATE.—At the meeting of the Town Council on Monday a 
discussion took place on the consideration of the minutes of the 
Electric Lighting Committee, who suggested that Mr. Geo. 
Wilkinson should be appointed electrical engineer and manager of. 
the electricity works for one year from the starting of the works. 
The Chairman (Councillor Thwaites) announced that they hoped to 
bein a position to supply electric current in about two months. 
Eventnally the Committee's minutes were confirmed. | 

Hot. —The Corporation recently invited tenders for leasing the 
local tramways. It is now stated that although a number of 
tenders have been received, not one of them is satisfactory to the 
Committee, and the Tramways Committee will have to undertake 
the relaying of the lines. 


Kincswoop (Bristot).—At the last meeting of the Urban District 
Council a letter was read from the Western Counties Electric Light 
and Power Syndicate (Limited) stating that they had decided to 
accept the Council’s offer for the purchase of their undertaking. 
The Council propose to apply to the Local Government Board for 
power to borrow a sum suflicient to carry out the purchase and to 
make some extensions to the plant and mains. 


Larne (IngtAND).—O wing to the increasing demand; for electric 
current in this town the Larne Electric Light Works, Limited, 
have recently made some additions to their plant. Two Mordey- 
Victoria alternators of 40,000 watts capacity each, and two 100 
1.н P. steam engines by Coombe, Barbour and Coombe, of Belfast, 
have been put down. 

Lryton.—On the recommendation of the Highways and Lighting 
Committee, the District Council have decided to reduce the price of 
electric current from 6d. to bd. per unit. At the last meeting of 
the Council, a statement as to the financial position of the elec- 
tricity department was submitted by Prof. Robinson. The estimated 
total capital expenditure was put at £24,764. 8s. 54., and of this 
sum £16,850 had already been borrowed. 


Loxpon County Сосмсп. —At the Councii’s meeting on Tues- 
day permission was granted to the St. James’ and Pall Mall 
Electric Light Company to construct certain additions to their 
electricity generating station in Carnaby-street, Golden-square, 
London. 

Luptow.—In consequence of the dissatisfaction which is ex- 
pressed as to the 
Committee are considering the subject of electric lighting. 

Paistey.—At the meeting of the Paisley Commissioners on 
Monday Bailie Bell moved that in view of the varly introduction of 
the electric light the Commissioners ascertafff from the Electric 
Lighting Committee the үр cost of supplying and erecting 
atc lamps in the principal streets, and glow lamps for the minor 


on electric lighting matters. 


present inefficient gas lighting, the Sanitary . 
| tender was accepted). 


streets, and the probable price at which they would be able to 
supply current. This resolution was seconded, and adopted after a 
brief discussion. 

Patt Marr (LowpoN)—The St. James’ end of this important 
thoroughfare was lighted electrically for the first time on Wednes- 
day evening. 

PETERBOROUGH.—The Town Council have had a further discussion 
It will be remembered that the 
Council recently received two offers for the purchase of the Peter- 
borough Provisional Order, but at the last meeting a motion was 
made to again apply to the Local Government Board for power to 
borrow the necessary money for establishing municipal electricity 
supply works. This motion was defeated by 11 votes to seven, and 
a second resolution to advertise for offers for the order was defeated 
by the casting vote of the Mayor. | 

SALISBURY.—The Board of Trade have granted the Salisbury 
Electric Light Supply Company (Limited) a further period of six 
e іп which to comply with the terms of their Provisional 

rder. 

SHEFFIELD.—The City Council had before them on Wednesday 
a report on the electric traction question, an abstract of which 
appeared in our last issue. Alderman Clegg (chairman of the 
Tramways Committee) formally moved the adoption of the report, 
which was agreed to without discussion. 

SMALLBRIDGE (RocHDALE). — The District Council of Smallbridge 
and Wardle have agreed to extend the lease of the Rochdale 
Tramways Company to 21 years, and to sanction the introduction 
of electric traction. 

SovuTHPORT.—The Electricity Committee’s report, which recom- 
mended the adoption of a sliding system of charging for electric 
current, gave rise to a long discussion at Tuesday's meeting of the 
Town Council. In the course of the discussion it was pointed out 
that the charge for three hours would be 1s. 1d., or only a farthing 
more than the recently revised Brighton charge. The Committee's 
recommendation was eventually adopted. | 

St. Pancras (Lonpon).—At a recent meeeting of the Vestry 
it was decided to extend the mains to Park Village West, Regent’s 
Park. Inthe course of the discussion Dr. Walter Smith, speaking 
on behalf of the Electricity Committee, stated that they never 
recommended extensions unless there was a prospective profit of 
20 per cent. on the outlay incurred. 

St. Saviour’s (Lonpon).—The Paving and General Committee, 
who were recently instructed to consider the question of the 
feasibility of lighting the streets electrically, now report that they 
cannot recommend the District Board of Works to incur the 
expenditure (£11,000) which the suggested scheme would involve. 

SwaNsEA.—The citizens have lately been very much exercised 
over the triple electric lighting, tramways and refuse destructor 
scheme. A poll of the ratepayers has been taken on the Council’s 
Bill, and this resulted in a majority of 886 for the promoters of the 
scheme. | 

WALSALL.—The accounts of the electricity department for the 
first complete year’s working (to December, 1896) show an expen- 
diture of £1,130. 7s. 9d., and an income of £1,568. 7s. 6d., leaving 
a balance of £437. 193. 9d. to be applied in the payment of 
interest and for sinking fund, which together amount to £883. 38. 7d., 
thus leaving a net deficiency of £445. 3s. 101. The Committee, 
in presenting the accounts, state that they regard the result as 
most satisfactory, and report a considerable increase in the пит. 
ber of customers during the year. They had every reason to 
anticipate a large demand for current for lighting as well as for 
motive-power purposes. The accounts were passed. 

WALLASE Y. —At the last monthly meeting of the District Council 
the Chairman of the Works Committee (Mr. Steel) referred to the 
proposal to construct an electric railway on the overhead suspension 
system along the shore from New Brighton to Seacombe, and said that 
the proposal would receive every consideration at their hands, but it 
was important that nothing should be done which would in anyway 
interfere with their Promenade. The minutes of the Gas Committee 
reported that the total cost of the electric light installation amounted 
to £10,485, or about £2,000 leas than the original estimate. Appli- 
cations for current were coming in in a very promising manner, and 
they would shortly have to consider the question of extensions. 

West Ham.—Considerable interest was evinced in the proceedings 
at Tuesday's meeting of the Town Council of West Ham, in con- 
nection with the serious allegations which have been made by the 
Electric Construction Company (who are supported in their charges 
by a letter from Messrs. Crompton and Co. to the Globe of the 
5th inst. Messrs. Crompton and Co.'s tender was also consider- 
ably under that of Messrs. S. Z. de Ferranti (Limited), whose 
The correspondence which has taken place 
between the Town Council and the Electric Construction Company 
was publishéd in our last issue, and was the subject of a long 
debate at Tuesday's meeting. The proceedings commenced with 
the reading of a letter from Messrs. F'erranti (Limited), who stated 
that they had no dealings with any member of the Council, and 
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would, of course, not have expected to receive the contract if they 
had acted in the slightest degree in a dishonourable way. A pro- 
posal was made that Messrs. Crompton and Co. should be asked to 
give the name of the individual who had called upon them on the 
subject of the tender. To this an amendment was moved by 
Councillor Athey that the Council should at once respond to the 
desire for an inquiry by forming a committee. He said the Council 
had been told that the Electric Construction Company was prepared 
to give information which had come to light since their first letter. 
This gentleman desired to have permission to read a letter which 
he had received from the Company. The Mayor stated that if the 
name of any Councillor was mentioned, or any reflection upon a Coun- 
cillor was made in the letter, he could not allow it to be read. Coun- 
cillor Athey stated that he considered the matter too serious to be 
burked. He certainly would not give the name of the party unless he 
had permission to do so ; but their ought to be no attempt to burke 
the discussion. He had received a letter from the Company stating 
the name of the person. Councillor Hunns (whose name was men- 
tioned at the Council meeting last week in connection with this 
business) stated that if the letter referred to him, he had no objec- 
tion to its being read. The letter was then read. It stated that 
Councillor Hunns was not the person referred to, who was at 
present unknown. A person representing himself to be Mr. Hunns, 
accompanied by a Councillor, called at the Company's office about 
the end of October last. Councillor Hunus then said he should 
like to be allowed to speak. This charge had been hanging over 
his head for a fortnight. He did call at the office of the Electric Con- 
struction Company because he was tendering for an installation at 
Silvertown, amounting to about £600, and he went to the Com- 
рапу в offices to get catalogues and the best possible discounts. 

eyond that he had no other business with the Company. Coun- 
cillor Billows urged that they should court an inquiry, and any 
attempt to burke such an inquiry would be misinterpreted outside. 
Alderman Crow then moved that the Local Government Board be 
asked to send an inspector to hold an inquiry into the whole 
matter. This was seconded by Councillor Jacobs, who stated 
that, if the members of the Council had any regard for their repu- 
tation, they would vote for the motion. Councillor Athey having 
withdrawn his amendment, it was decided that the whole of the. 
correspondence should be sent to the Local Government Board, 
with a request for an inquiry to bo held. 


YoRk.—A special meeting of the City Council was held on 
Monday to consider Prof. Kennedy's report on the tenders recently 
submitted in connection with the Council's electric lighting scheme. 
Some particulars of the tenders are given eisewhere, and after a 
lengthy discussion it was decided to adopt Prof. Kennedy’s recom- 
mendations in their entirety. 


COMPANIES' MEETINGS AND REPORTS. 


Anglo-American Telegraph Company (Limited). 


The ordinary general meeting of the proprietors of this Company was 
held at Winchester House on the 5th inst., Mr. Francis A. Bevan presiding. 

The SECRETARY (Mr. T. H. Wells) read the notice calling the meet- 
ing and the minutes of the previous meeting. The report of the Directors 
and statement of accounts were taken as read. 

The CHAIRMAN : Gentlemen, before moving the adoption of the report 
and accounts, I shall trouble you with a few remarks, but I do not think I 
ball have to detain you on this occasion for any length of time. First of 
all it is my duty to express the regret which the Board feel at the 
retirement of their Chairman (Lord Tweeddale) I think we are 
all aware that Lord Tweeddale has a great many engagements. He 
has taken the Chairmanship of the Eastern and Eastern Extension 
Telegraph Companies in succession to the late Sir | ohn Pender : and he felt 


therefore that he could not devotea sufficient amdunt of time to the duties 
of the chair of the Anglo-American Company, ard he has resigned with 
great regret ; and there was nothing for his colleagues to do but to accept 
his resignation. I have also to express regret at the retirement of Sir 
Albert Cappel, whose time likewise is very fully occupied in the Eastern 
telegraphs. I am quite sure that you will agree with me that we 
have lost two very valuable Directors. Under these circumstances my 
colleagues asked me to take the chair. It Во happens that I am 
the only original Director of the Anglo-American Telegraph Company. 
I have been associated with the Company side its commencement, 
and have always taken a very deep interest inball its ups and downs, 
and I hope that that fact will serve as an expuse for my occupyiug 
the chair to-day. But T think it right to aay that I do not propose to 
hold the chairmanship for any length of time. I have so much other busi- 
ness on hand that | do not think that it is for the interest« of the Com- 
pany that one who is already 80 fully occupied should hold the position of 
Chairman here: and 1 propose at some period not yet settled to retire. In 
place of the retiring Directora, acting under the powers which they had 
conferred on them by the Articles of Association, the Directors have 
elected Sir Gerald Fitz-Gerall and Mr. Robert H. Benson. 1 think 
Sir Gerald  Fitz-Gerall' name is well known to you all as а distin- 
guished Civil servant, who has filled important posts in the service 
of his country ; and his very great tact and knowledge pr affairs 
generally will, I am sure, be of the greatest use to this Company; 


and I congratulate the Company on having so efficient a Director 
as that gentleman. Mr. Benson’s name is also well known in the 
City, and especially in connection with American matters; and his 
special knowledge will, I believe, be of great use to the Company. I will 
here allude to what is probably within the knowledge of most of you, 
namely, that the Board some time ago received a requisition from a very 
large and influential body of shareholders, suggesting that Mr. Herbert 
Samuel Leon should be placed on the Board. The Directors have given 
this matter their fullest consideration, and after doing so are prepared 
to recommend to the shareholders that that gentleman should be elected 
to a seat on the Board. Mr. Leon, I may say, is one of the very 
largest, if not the largest, customer of the Company. He takes a small 
part in the business associated with his name, and has a great deal 
of leisure time. I believe that his knowledge and ability will 
be of great service to his colleagues. I wish now to say a few words 
about the past half-year. I may say at once that there is nothing very 
remarkable to record about it. We have, I trust, made quiet and steady pro- 
gress, though I can fancy some of our friends may have been disappointed 
that the last quarter was not quite so good as the corresponding quarter of 
last year ; but for the whole year I may remind you that we have paid 
£2. 15s. as dividend, as against £2. 9s. for the previous year. I think 
you will consider that as being satisfactory. Let me explain why 
this quarter was not so good as the previous one. The dividend we 
propose amounts to 17s., against 18s. in the corresponding period of 
last year. This is almost entirely owing to the sum of £5,850 which 
was earned by our repairing ship, “Minia,” in connection with the 
Direct United States cable. That sum has not been earned this 
year. On the other side, there is а slight increase of expenditure 
under abstract C" of some £1,900, of which £1,197 was spent on main- 
tenance of land lines, instruments and instrument stores. They thought it 
therefore better to take the amount out of income, rather than charge it 
to renewal fund, and accordingly that had increased the expenses at 
stations. Looking at the past year I say we have been able to pay 4s. more 
in dividend than in the previous twelve months. Of course, we must 
recollect that at the beginning of the year we had very large receipts owing 
to the sensation produced by President Cleveland's proclamation about 
Venezuela. That gave rise toa great deal of telegraphic communication. 
Then we had the Presidential election, which of course gave usa great deal 
of extra receipts. These matters will not occur during the current year ; 
but surely, gentlemen, we are not too sanguine in expecting that 
the business of the United States with European countries may 
improve during the present year. We hope that the new President will 
not be too hard with his tariffs. If he be, of course he may check business 
very considerably. We are glad also to note that the new Secretary of 
the Treasury appears to be, from what we hear, a man of wide views; and, 
therefore, I hope that under his financial guidance the finances of the 
United States Government may assume sounder conditions than at present, 
and that the result will be more confidence on this side in investmenta 
made in America ; and thus we hope that there will be more investments 
made by Europeansand especially British people in American securities, by 
which we shall derive a corresponding benefit. The report alludes to the 
break of the 1880 cable. I may say that that is not a serious matter. 
It is true that one of four cables is broken, but in comparatively 
shallow water; and there is not thc smallest doubt that when 
the fine weather comes we shall be able to repair it. I hope our share- 
holders will bear in mind that it is very important for us to have three 
cables in working order. We have that number in working order now, 
although this particular one is broken. As you probably know, we have to 
preserve these three cables if our proportion of the receipts from the 
*" pool" ів to be kept up. Now, іп view of these breaks that occur, the 
Directors have very strong opinions in the matter of the renewal fund. 1 
have only once before had the pleasure of addressing the Shrreholdera, and 
that was in 1892. At that time the 1869 cable was in existence, and the 
renewal fund amounted to about a million sterling. I recollect that my 


friend Mr. Newton nade some observations at that meeting on the durability 


of the cables ; and I recollect saying to him that he must not assume that 
a cable at the bottom of the sea has the aame durability as an iron road on 
land. Not so long after the 1869 cable failed, and when we attempted to 
pick # up it was found in such a condition that it could not possibly be 
repaired. The result has been that we have had to spend about halt of our 
then renewal fund—about half a million of money in making the1893cable. 
Now let me suggest to you that we have at present by way of a renewal 
fund very little more than sufficient to put down another cable if it were 
required. The 1869 cable had been down for 24 years. We have now two 
cables that date back to 1873-74. They have therefore been down almost, 
if not quite, as long as the 1869 one, aud I may tell you that they 
are cables of exactly the same type as the first I do not say 
that they are going to fail; but I do say, in view of those facta, 
your Directors would be very foolish if they were not to main- 
tam the renewal fund up to its present figure at least. We 
are now only putting to that fund £24,000 per annum, plus the 
interest on it, and the investments amount to £560,090, to which we have 
added another £20,000.  'lherefore I say that we have very little more 
than would be sufficient to provide for another cable; and I hope you will 
not consider that the Directors are doing too much in adding £24,000, 
cvery year to that fund. There ia one other matter which I wish to men- 
tion in connection with the Memorial Fund to the late Sir John Pender. 
Sir John Pender was never actually à Director of this Company ; but he 
was one of those who took the initiative in forming this Company ; 
and we, in common with all shareholders of submarine telegraphs, 
owe a very great debt to the deceased gentleman for the immense 
energy and ability which he displayed in connection with submarine 
telegraph companie Your Directors, therefore, think that it would 
he a graceful act on the part. of the shareholders to subscribe 
something to the fund, most of which, I believe, is to be invested 
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the interest of which will go in scholarships at some college for the 
benefit of education in electrical and telegraphic matters. We therefore 
suggest to you that we should subscribe 100 guineas towards the fund. We 
have a most zealous and efficient manager. We rely on two things—speed 
and accuracy. That is really the important matter with us. It is only 
thus that we can compete with our opponents, and your Directors and 
staff will devote their best energies to your interests ; and I trust during 
the present year that my expectations will be realised, and that we may be 
able to produce, for the benefit of the shareholders, such an income as will 
yield them a more satisfactory dividend tban the present one. He con- 
cluded by formally moving the adoption of the report and accounts, and 
the declaration of the dividend recommended. 

Mr. CHARLES BURT seconded the motion. 

A short discussion followed, in which Messrs. Wood, Goodsall. Newton, 
Garner, and Clarke, took part ; and 

The CHAIRMAN, in answer to questions, said that the 1873 and 1874 
cables were working as well as when they were laid. The collecting power of 
the Anglo-American and the other pool Companies in America was very 
inuch larger than that of the competing Company. There was little doubt 
that they would be able to repair the broken cable in two or three days 
when fine weather sets in. The renewal fund was absolutely necessary ; 
and the manager informed him that the cables, owing to new discoveries 
and inventions, were being worked at twice the speed at which they were 
worked 10 years ago. 

The resolution was carried nem. con. 

On the motion of the CHAIRMAN, seconded by Mr. RAPHAEL, Mr. 
H. S. Leon was unanimously elected as a Director; and Messrs. John 
Gane and Joshua Dean, the Company's auditors, having been reappointed, 
& vote of thanks to the Chairman and the other Directors brought the 
proceedings to a close. 


Cuba Submarine Telegraph Company (Limited). 


The report of the Directors for the half-year to 31st December last, 
to be presented at the meeting of shareholders, to be held on Wednesday, 
the 17th inst., states that the gross receipts for the half-year amount to 
£28,681. 3s. 9d., and the gross expenditure to £8,352. 5s. 3d., leaving a 
sum of £20,528. 18s. 6d., which, added to the balance of £3,170. 11s, 
brought forward, leaves £25,499. 9s. 6d. at the credit of revenue account. 
The increase in the stations' expenses over those for the corresponding 
period of 1895 bas arisen from the working of the stations of the 
Cienfuegos-Manzanillo cables, which were opened on the Ist Jan., 1896. 
£11,000 has been added to the reserve fund, which now stands at 
£109,000. The dividend on the Preference shares will absorb £3,000, 
and leave £9,499 93. 6d., out of which the Directors recommend the 
payment of a dividend on the Ordinary shares at the rate of 8 per cent. 
per annum, free of income tax, the balance, £3,099. 9s. 6d., being carried 
forward. 

The Company's cables have continued in good order throughout the 
half-year, with the exception of the Cienfuegos-Santiago 1881 cable, 
which broke down in December, and arrangements are now being made 
for its repair. The Directors regret to report that a cable has been laid 
between New York and Hayti, in connection with the French Company's 
system, which has deviated that Company's traffic from the Cuba 
Company's limes. 


National Telephone Company (Limited). 


The following report of the Directors of this Company for the half-year 
to 31st December last, will be submitted to the shareholders at the general 
meeting at the Cannon-street Hotel, London, E.C., on Thursday, the 18th 
inst., at 1 o'clock :— 

The income accrued in respect of the business of the half-year amounts 
to £459,978. 28. 4d., compared with £422,649. 6s. 9d. for the corresponding 
period of 1895, an increase of £17,528. 15s. 7d. The working expenses for 
the half-year amount to £245,278. 13s. 9d., compared with £216,537. Ox. 5d. 
for the corresponding period of 1895, an increase of £28,741 13s. 4d. 
The net result for the half-year (after deducting Post Office royalties, 
£39,717. 0з. 3d.) 1з & profit balance of £154,982. 83. 4d. compared with 
£167,873. 14s. Sd. for the corresponding period of 1895, а decrease of 
£12,891. бв. lld. consequent upon the loss to the Company of the 
revenue derived from trunk lines trausferred to the State. The rentals 
carried forward for unexpired terms of running contracts amount to 
£414,714. 98. 8d. compared with £354,635. 123. 1d. at the corresponding 
period of 1895, an increase of £60,078. 17s. 7d. 

Out of the available balance of £137,506. 163. 9d. the Board will recom- 
mend the payment of dividends at the rate of 6 per cent. per annum (less 
income tax) on the First and Second Preference, 5 per cent. per annum 
(leas income tax) on the Third Preference, and 6 per cent. per annum (free of 
income tax) on the Ordinary shares. The Board propose to transfer £55,000 
to the reserve fund, and to carry forward the balance of £5,713. Os. 9d. 
£233,112. 4s. 10d. has been expended on the construction of exchange 
and private lines during the half year. As was the case in the previous 
half year, & not inconsiderable proportion of this outlay is attributable 
to the substitution of metallic circuits for single linea and the construc- 
tion of underground work in lieu of overhead wires, for the purpose of 
securing greater efficiency of service to subscribers in the more important 
and crowded centres, more particularly in relation to the trunk line 
service of the State. 

Previous to the commencement of the half-year, the whole system of the 
Company’s trunk lines had been transferred to the State. which has 
involved a diminution of gross revenue for the six months of about 
£40,000. Against this may be placed the reduced cost to the Company of 
the wayleaves, the repairs and maintenance of the trunk lines themselves, 
and the Post Office royalty on that revenue, besides which the Company 
are gainers by the interest accruing upon the purchase money. A further 


{ without discussion. 


compensating advantage may be foundlin the more rapid development of 
the exchange business to be anticipated from the considerable extension of 
the trunk system crected, and in process of erection, by the Post Office. 
Naturally the change of system involved in a dual control has led to some 
temporary inconvenience, of which the public may reasonably complainf; 
but this was inevitable under the circumstances. 
co-operating with the Post Office in view of, as speedily as possible, 
bringing the trunk line service of the country to the highest state of 
efficiency. 


The Company are loyally 


Liverpool Overhead Railway Company. 
The seventeenth half-yearly meeting of this Company was held on Tues- 


day, at the Law Association Rooms, Liverpool; Mr. Richard Hobson 
(Deputy Chairman) presiding. 


The CHAIRMAN, in moving the adoption of the report and a ccounts, said 


that, comparatively speaking, there was only a moderate increase in the 
number of passengers during the past half-year ; but taking the year alto- 
gether they carried 7,658,000 passengers, which was, he thought, conclusive 
proof of the value of the railway to the inhabitants, and to the trade of the 
port. 
December last, they had had so much anxiety and so much harassing 
delay in the construction of this portion of the line that it had 
been a positive relief to them to have the whole thing completed. 
Mr. Hobson next dealt with what he termed the only unfavourable feature 
in the report, viz. : the reduetion in the dividend. 
of that they had had in hand could not be executed without a considerable 
expenditure of capital, and without at some time or another involving con- 
siderable loss of interest, whilst the capital expended was not in a dividend- 
earning condition. That was their position during the past half-year. The 
dividend in June, 1895, was 23 per cent., and in December, 1895, 34 per 
cent., making an average of 24 per cent., and to pay that a sum of £11,069 


As to the Southern extension, which was opened on the 2lst 


Work of the extent 


was required. The dividend in June, 1896, was 23 per cent., and they 
were now asked to sanction a dividend of 3 per cent., making the каше 
average of 22 per cent., but a sum of £912 more was required to pay the 
dividend. On repairs and renewals the amount expended last year was 
£539, against £179 in the previous year ; and in regard to the increase, he 
stated thatit had been the policy of the Directors to endeavour to maintain 
the rolling stock and the railway generally in a thoroughly efficient condition, 
and carrying the number of passengers they did necessitated a consider- 
able expenditure on rolling stock. 

The motion was duly seconded and passed. 

An extraordinary meeting was afterwards held for the purpose of pase- 
ing a resolution authorising the Directors to raise &65,0С0 (in addition to 
£125 000 already borrowed) by the creation and issue of debentures. 

The CHAIRMAN explained that the money was required for the purpose 
of clearing off their liabilities for the Southern extension. The Board had 
carefully considered the question as to the best form in which to raise the 
money, and, as the amount was comparatively small, it was not thought 
desirable to make any difference in the form of issuing these debentures, 
from that of the previous debentures, which were for a period of twenty 
years, redeemable at par in 1913, or at the expiration of ten years at a 
premium of £5. The Directors believed they could borrow the money 
at 3 per cent. They had power under their Act to issue the stock in 
Ordinary shares, but they considered that it would be better to issue them 
in redeemable debentures. Although they asked for £65,000 ouly £45,000 
was required at present. The resolution was seconded and. unanimously 
agreed to. 


Dublin Tramways Company (Limited). 


A special general meeting of the Dustin UnireD Tramways COMPANY 
(LIMITED) was held at Dublin on Tuesday for the purpose of considering 
the Bills which are being promoted in the present Session to authorise 
the use of electric traction on certain sections of the Conipany's lines, 
and the construction of additional tramways. The Chairman of the 
Company (Dr. Carte, J. P.). presided, and moved resolutions expressing 
approval of both Bills. The resolutions were unanimously agreed to 
The ordinary general meeting of the OLD DUBLIN 
Unitep Company was afterwards held, when Dr. Carte, in moving the 
adoption of the report and accounts, said that the profits on the past years’ 
working enabled them to declare a dividend at the rate of 5 per cent., and 
to carry forward £2,021. The traffic receips showed an increase of £2,935. 
The motion was seconded by Mr. W. M. Murphy and passed. 

The first ordinary meeting of the New DUBLIN UNITED TRAMWAYS 
Company was then held. The report stated that the receipts of the half- 
year showed л total of £22,565. 10s. 81. Out of this sum £3,810 108. had 
been paid to the British Thomson-Houston Company as interest in the full 
to Ist December, 1896, on the purchase money of the Dublin Southern 
Company's shares which was not paid until that date. There remained a 
halance of £18,375. 128. 7d. available for division. Out of this the 
Directora have declared a dividend at the rate of 6 per cent. per annum 
on the 6 per cent. Preference shares of the Company, leaving a balance of 
£1,988 18s. 7d., which, as the Ordinary shares were only paid up a few 
weeks lefore the close of the half-year, the Directors propose to carry 
forward to next account. 

Dr. CARTE also presided over this meeting, and said that the new Com- 
pany was registered on September 28th last, to effect an amalgamation of 
the Dublin United Tramways Company with the Dublin Southern District 
Tramways Company; and to carry out this the shares of the two Com- 
panies bad been purchased. The accounts of the three Companies were 
kept separately, and this procedure would have to be adopted until the 
Companies were amalgamated by Act of Parliament. As to the position 
of electric traction, the Dublin United Company had obtained Parlia- 
mentary powers for its use in the townships of Clontarf, Drumcondra, 
and Inchicore ; and provisional agreements had been made with the town- 
ships of Rathmines and Pembroke for its use in the former township, 
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and its extension in the latter. Terms would also be made with the 
Corporation of Dublin for its introduction into the city. Application to 
Parliament had been made for power to use electricity on some of their lines 
in thecity and suburbs, and including the city portion of the Dalkey line into 
Sackville-street from Northumberland-road, and from Annesley Bridge 
to Nelson's Pillar, à continuation of the Clontarf line, which was now 
iu the hands of the contractors, and they hoped to have it electrically 
equipped aud ready for traffic in а few months. Powers were also being 
sought by a bill and Order in Council to construct new lines, which they 
believed would prove of advantage to the Company and meet public re- 
quirements. They were at present iu negotiation and were practically 
in agreement with the Dublin Corporation and the Commissioners of 
Rathmines and Pembroke as to wayleave. Regarding the towuships they 
had practically agreed as to terms, but they were not yet finally settled. 
The traffic on the electrical iine to Kingstown and Dalkey for the past six 
months was quite up to their expectations, and the public fully appreciated 
the advantages of cheap fares and comfortable and rapid transit. 

The half-yearly meeting of the shareholdera of the DUBLIN SOUTHERN 
District Tramways CoMPANY (LIMITED) was also held at Dublin, on 
Tuesday, under the same presidency. This Company is the pioneer of 
electric traction in Dublin, and the Chairman (Dr. Carte, J.P.) was able 
to announce that, although they had only been a short time engaged in the 
working of their electric line, he was glad to say the result had been most 
satisfactory. He moved that a dividend at the rate of 5 per cent. per 
annum be paid ou the Preference shares, and £4,400 on the Ordinary 
shares of the Company. The motion was agreed to. 


Westminster Electric Supply Corporation 
(Limited). 


The report of the Directors of this Corporation for the ycar1896 is 
issued, and states that the affairs of the Corporation continue to make 
satisfactory progress. The supply of current which, on Dec. 31, 1895, was 
provided for the equivalent of 210,982 lamps of 8 c.p., had increased by 
Dec. 51, 1896, to the equivalent of 249,318 ; and at the present time 
(Feb. 10) there are on circuit the equivalent of 253,383 8 c.p. lamps; and 
applications have been received fora further 4,624. The length of roadway 
in which mains have been laid now exceeds 41 miles, making about 170 miles 
of ways into which upwards of 141 miles of copper (strip and cable) have 
been drawn. The plant and macbinery have been working satisfactorily 
throughout the year, and have been fully maintained from revenue, and a 
further reduction has been effected in the cost per unit, in generating, 
distributing, and general expenses. 

In consequence of the increase in the business of the Corporation the 
Directors have made a contract for the extension of the central station in 
Millbank-street, upon the additional ground acquired as reported at the 
last general meeting. The Board are glad to report that they have also 
been able to arrange for additional land at Davies-street on which to provide 
further boiler power, rendered necessary by the greatly increased load at 
that station. 

In dealing with the revenue of the past year the Directors have, after 
writing off bad debts, the balance of preliminary expenses, and placing 
£1,000 to credit of sinking fund, added a sum of £12,100 to the deprecia- 
tion account. The net revenue of the year amounts to £33,973. 63. 7d. As 
stated in the last annual report, after payment of 7 per cent, the holders 
of the Founders’ shares become entitled to a share of the profits. The net 
revenue after payment of the 7 per cent. shows a balance of £10,208. ба. 7d. 
of which one-quarter ог £2,552. Is. 8d. is due to the Founders’ share- 
holders, which, added to the sum of £334. 14s. 9d. brought forward from 
last year, makes a sum of £2,886. 16s. 5d. due to the Founders, or £28 
17s. 4d. per share, less income tax. An interim dividend, at the rate of 6 
per cent. per annum, for the half-year ended June 30, 1896, has been 
distributed. The balancee to the credit of the Ordinary shareholders, 
including the sum of £1,004. 4s. 54. brought forward from last year, іх 
sufficient for payment of a dividend of 9 per cent. for the past year, the 
Board therefore recommend the payment of a dividend at the rate of 12 
per cent. per annum, less income tax, for the past half year, making 9 per 
cent. for the year ended December 31st last, carrying forward a balance 
of £1,646. 

The Directors have for some time had under consideration the question 
of the advisability of redeeming the Founders’ shares, and recently came 
to the conclusion that it was greatly to the interest of the Ordinary share- 
holders to endeavour, without further delay, to come to terms. They 
therefore approached the Founders’ shareholdera, who have held a 
meeting and stated to the Board that they are willing to accept 80 
Ordinary shares of £5 each fully paid in exchange for each Foundera’ share 
of £5. The Board at their meeting on January 20th decided to recommend 
the shareholders to accept this offer, and an extraordinary meeting will bc 
held to consider the matter in accordance with the notice sent out. 

Messrs. W. Hayes Fisher, M.P., and R. W. Wallace, Q.C., offer them- 
selves for re-election as Directors. 


Cambridge Electric Supply Company (Ltd.) 


The fifth annual general meeting of this Company was held at Cam- 
bridge on Friday last. Mr. D. Munsey (Chairman) presiding. 

In moving the adoption of the report and accounts, the CHAIRMAN 
eaid that ac the end of 1893 they had a revenue account of £272, 
and no dividend was declared. In 1884 the revenue had increased to 
£955, and a dividend of 24 per cent. was declared. In 1895 their 
revenue was £1,490, and a 39 per cent. dividend was paid. Last усаг 
the revenue amounted to £2,490, and they were able to declare 

dividend of 5 per cent. This stendy rate of increase. as well as 
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the increase in the number of lamps, showed that the Company had 
prospered. The Directors considered it very satisfactory that the 
47 105 extra units of current had been produced on less coal than was used 
in 1895. All their machinery and buildings were in a satisfactory state. 
They had also been able to complete the arrangement of their staff in a 
more satisfactory manner than hitherto. They had purchased the leases of 
eight houses opposite the station, so that their workmen might be on the 
spot. In 1895 the Company spent a considerable sum on sub-stations and 
in laying down extra machinery, &c., and these improvements had resulted 
in the most satisfactory way. He had no doubt that in the present year 
they would be able, not only tu hold their own, but go on increasing as in 
the past. 

Sir B. C. BROWNE, who seconded the resolution, said that if the 
business of the Company continued to increase as it had done lately, an 
increase of capital would be very soon required. 

The resolution was carried, and a dividend at the rate of 5 per cent. 
declared. 


Newcastle and District Electric Lighting Co. (Ltd.) 


The annual meeting of the shareholders of this Company was held at 
Newcastle on Tuesday; Mr. J. D. Millurn (Chairman) presiding 

The report stated that during the year there was an equivalent of 3,500 
10-c.p. lampa connected to the Company's mains, bringing the total to 
28,200. 541,139 units of electrical energy were sold, against 471,602 in 
1895. "The receipts amounted to £4,771. 4s. 2d,, and after paying interest, 
and making provision for depreciation, the payment of a dividend of 44 per 
cent, for the half-year was recommended, which, together wit the interim 
dividend paid in Áugust last, represented 7 per cent. for the year. 

In moving the adoption of the report and accounts, the CHAIRMAN said 
the Directors were pleased to be able to recommend the payment of an 
increased dividend. He did not know whether they would be able to in- 
crease it still further, but every attention was being paid to the manage- 
ment of the Company with a view to increase the business, They had 
extended westward almost to the utmost limits of the borough boundary, 
beyond which they could not go without special permission, which he 
thought might be difficult to obtain. They had been rather disappointed 
in the amount of current demanded by Elswick-road, Westgate-road, and 
Arthur’s-hill ; but they thought of extending their mains along Scctswood- 
road, and hoped to secure additional customers there. Last year the 
Directors referred to one or two undertakings which they had in hand, 
amongst which was the lighting of Gateshead. "Their Company was called 
the Newcastle and District Company, and from the beginning it had been 
their idea to include Gateshead in the scope of their operations ; and for 
that reason probably, amongst others, they had secured their present 
station at Forth Banks, whence they could very easily get across the river. 
Unfortunately, the Gateshead people did not seem to want the electric 
light. Apparently they did not want anybody to produce it, nor to set 
about producing it theinselves, and therefore that matter at present was 
in abeyance. There was a mistaken notion amongst consumers that to 
keep a lamp hanging as long as possible and to wear it out was economical. 
It would be found that if lamps were removed after they had been used 
for two or three months and new ones substituted, a much better light 
would be the result. Every possible care had been taken to keep the 
mains dry, and for that reason they had no accident and no trouble. 

Sir BENJAMIN BROWNE seconded the motion, which was after a 
brief discussion agreed to. 


— — 


NEW COMPANIES, STATUTORY RETURNS, &v. 
— 


CRUTO INCANDESCENT LAMP AGENCY (LIMITED). — The annual 
return to January 14th has been filed. One hundred and thirty-two shares 
have been taken up out of a capital of £5,000, in £1 shares. 25 have been 
issued as fully-paid, and the full anount has been called and paid on the 
remainder. 


CROMPTON ELECTRIC SUPPLY COMPANY OF AUSTRALIA (LIMITED). — 
The annual return to December 7th has been filed. The capital is £50,000, 
in 9,500 A and 500 ~“ B" shares of £5 each. 3,155 “А” and all the 
“ В” shares have been taken up, and the latter have been issued ах fully- 
paid. The full amount has been called on the A” xbares, resulting in 
the receipt of £15,375, and leaving £200 still to come in. 


DAVIS MOTOR COMPANY (LIMITED).—The statutory return to Octo- 
ber 5th has just been filed. The capital is £160,000, in 6,000 Preference 
and 154,000 Ordinary shares of #1 each. All the former have been taken 
up, and 10s. per share called. 

OKONITE COMPANY (LIMITED)..—The accounts to January 6th have 
been filed. The capital is £340,600, in 17,000 Ordinary and 17,000 Preference 
shares,of £10 each. All the former and 16,995 of the latter have been 
taken up, and 13,332 shares have been issued as fully paid. The full 
amount has been called on 13,334 of each class, and £225,065 has heen paid, 
leaving £1,015 in arrears. £5 has been paid on five forfeited shares. At 
recent meetings it was resolved to reduce the capital to 4520. 000 by the 
cancellation of 1,000 of each class of shares. 


W. T. HENLEYS TELEGRAPH WORKS COMPANY (LIMITED). The 
Directora of this Company recommend the payment of а dividend at the 
rate of 7 per cent. on the Ordinary sharex, making with the 3 per cent. 
already paid, 10 per cent. for the year, and 34 per cent on the Preference 
shares, making 7 per cent. for the year. The sum of £14,294 has been 
eiwrried forward. 
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CITY NOTES. 


MEMORANDA.—Bank rate, 3 per cent. (Feb. 4, 1897). Price of silver 
29}34. per os. (Feb. 11th). Consols (22 per cent.) 1123-1128 for money, 
1121—1128 for account; 24 per cent. 1054—106 (Feb. 11th). Stock 
Exchange Settling Days: Consols, March lst; Stocks and Shares Con- 
tinuation Days, Feb. 24th and March 10th; Ticket Days, Fel. 35th and 
March llth: Pay Days, Feb. 12th and 26th; Mining Share Carry-over 
Days, Feb. 23rd and March 9th. 

BELFAST STREET TRAMWAYS COMPANY.— The recently issued report 
of this Company refers to the negotiations with the Corporation for the 
adoption of electric traction on the Company's lines. The Directors state 
that they arefully alive to the advantages of electric traction, and bave 
done their best to come to terms with the Corporation, who, however, insist 
upon wbat the Directors state to be absolutely prohibitive terms. The 
matter, therefore, is at a standstill for the present. 


BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED).-—Accord- 
ing to the Directors’ report of this Company for the past half-year, the 
gross receipts amounted to £59,045. 9s. 2d., and the expenses and renewals 
to £46,667. 6s. 1d., leaving а net balance of £12,378. 3s. Id., out of which 
the Directors recommend the payment of a dividend at the rate of 6 per 
cent. The report states that the conversion of the Eastville line has been 
completed, and that section is now worked by electricity, the power being 
supplied from the St. George station. The Directors regret that owing to 
the opposition of the Town Council they were compelled to abandon their 
proposals for importaut extensions of the tramways within the boreugh 
and the adoption of clectric traction over the whole system. The Com- 
pany’s Bill relating to the extension of the Eastville line to Staple Hill 
will, however, be proceeded with, as the proposed tramways are outside 
the Bristol Corporation's authority. The n consents of the local 
authorities concerned have been obtained. The additional electric plant 
now installed at St, George will be more than sufficient to work the latter 
extension. 


CITY AND SOUTH LONDON RAILWAY COMPANY.—The traffic returns of 
this railway for the week ended Feb. 7 were £1,123, against £972 in 
the corresponding week of 1896, an increase of £151. The total receipts 
for the half-year amount to £6,611, against £5,997 for the corresponding 
period of 1886 ; an increase of £614. 

CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
share transfer books aud register of members of this Company will be closed 
from the 10th to the 24th inst. inclusive. 

EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY (LIMITED).— 
The Directors of this Company have resolved that a payment ou account of 
the dividend of the current year be made at the rate of 5 per cent. per 
annum, on the A' shares of the Company, in respect of the half-year 
ended Dec. 31st last. This will work out at ls. 6d. per share on the 
partly paid £5 shares £3 paid, and 2з. 6d. per share on the fully paid £5 
shares, (less income-tax.) Dividend warrants will be issued on the 23rd inst. 


GAS, WATER AND GENERAL INVESTMENT TRUST (LIMITED).—The 
Directors of this Trust recommend the payment of a final dividend of 44 
per cent. per anuum on the Preferred stock and 5 per cent. per annum on 
the Deferred stock for the half-year ended Jan. 28, 1897. 

GREAT NORTHERN TELEGRAPH COMPANY.—The traffic receipts of 
tbis Company in January, 1897, were £21,200, against £23,200 and 
422, 400 in the corresponding months of 1895 and 1896 respectively. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 7th inst. amounted to £1,241. The 
amount for the corresponding week last year was £1,090. Increase, £151. 


STOCK EXCHANGE NOTICE.--The Stock Exchange Committee have 
ordered the further iesue of £70,000 Four and a-Half per Cent. First 
Mortgage Debenture Stock of the Metropolitan Electric Supply Company 
(Limited), to be quoted in the official list. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY (LIMI. 
TED).— The Directors of this Compavy recommend the payment of a 
balance dividend of 10 per cent., making 15 per cent. for the year 1896. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—' The 
following notice bas been issued to the shareholders in this Company :— 
“An extraordinary general meeting is convened for the 15th inst., to 
sanction the conversion of the Debenture Debt of the Company. The 
circular herewith was sent to all the Debenture-holders last month, and 
in reply thereto assents to the extent of £245,000 have already been 
received by the Directors, who anticipate that there will be no difficulty in 
obtaining the assent of most of the holders who have not yet replied. The 
mlvantages of this conversion to the shareholders are pointed out in the 
circular, and the ineasure will release a large sum of money annually which 
would be available for dividend or other purposes. — The meeting on the 


15th, at Winchester House, London, E. C., at 12 50 o'clock, will be asked 
to approve the following resolutions :— | 

1. That the scheme for the conversion of the existing Debentures of 
the Company embodied in these resolutions be, and the same is hereby, 
approved and adopted. 

"2. That £500,000 Debenture Stock be created, running for 70 years 
from January 1, 1897, and Pye at tke expiration of that period by 
means of an annual sinking fund of £2,159, and bearing interest in the 
meantime at 4 per cent. per annum, payable half-yearly on June 30 and 
Dec. 31 in each year. The new Debenture Stock to be a floating charge on 
the undertaking, and all the property and revenues of the Company rank- 
ing next after the existing Debentures and fixed charges while such remain. 

**3. That £400,000, part of the £500,000 Debenture Stock, be at once 
issued for the purposes of such conversion ; the balance of £100,000 ranking 
pari passu, but not to be issued without the sanction of an extraordinary 
general meeting of the Company. 

** 4, That holders of the present Debentures be invited to exchange them 
for Debenture Stock at the rate of £118 Debenture Stock for each A 
Debenture, and £115 Debenture Stock for each B Dabenture, interest to 
be adjusted as on the date of exchange. | 
** 5, That the A and B Debentures so exchanged shall be cancelled, but 
shall be retained by the Company for the purpose of ascertaining the 
annual drawings, so that the Debentures not exchanged, and those 
exchanged, shall continue to be drawn for redemption precisely as at present, 
thus safeguarding the rights of Debenture-holders not exchanging. 

6. That a proper trust deed be prepared and executed for carrying out 
the scheme and regulating the sinking fund, and that the Directors be 
requested to act as trustees for the Debenture-holders. 

7. That the Directors are hereby authorised and requested to take all 
stecs and make all such arrangements, and do and execute all such acts 
and deeds as they may judge necessary or expedient for the purpose of 
carrying this scheme into effect." 

The following is the circular sent to the Debenture-holdera in January 
(above referred to): 


PROPOSED REORGANISATION OF THE DEBENTURE DERT OF THE COMPANY. 
The present Debenture debt of the Company originally stood at £200,000 
Six per Cent. A Debentures, and £250,000 Six per Cent. B Debentures, 
The A and B Debentures are payable at par by annual drawings in pre- 
scribed amounts, the annual sum of £38,200 being now appropria to 
meet the interest and amortisation of the Debentures; of these £49,400 A 
and £61,600 B Debentures have been already drawn, leaving a present 
charge of £888,800. which would be extinguished by 1910. The Debentures 
are also subject to be paid off at par if the Government of Brazil should 
purchase the Company's lines, which they have power to do, and to enable 
which a law has been passed and is in force, in which case the Company 
would be wound up. As the liability to annual drawings seriously 
interferes with the market value of the Debentures, whilst imposing a heavy 
annual charge on the Company, it is proposed to create £500,000 Debenture 
Stock running for 70 years, and payable at theexpiration of that period 
by means of an annual sinking fund (subject always to the Government 
right of purchase), and bearing interest at 4 per cent., payable half-yearly 
on June 30 and Dec. 31, the new Debenture Stock to be a floating charge 
on the undertaking, and all the property and revenues of the Company, 
ranking next after the existing.Debentures and fixed charges, while such 
remain. Holders of the present Debentures will be invited to exchange 
them for Debenture Stock at the rate of £118 Debenture Stock for each A 
Debenture, and £115 Debenture Stock for each B Debenture, interest to be 
adjusted as on the date of exchange. The А and B Debentures so exchanged 
will be vested in trustees representing the Company for the purpose of, tlio 
annual drawiogs. The Debentures not exchanged and those vested in the 
trustees will continue to be drawn for redemption precisely as at present, 
so as to safeguard the rights of debenture-holders not exchanging. All 
drawn Debentures will he cancelled. The net revenue of the Company 
for the last three years available for the debenture-holders and shareholders 
has averaged £90,316. Deducting £16,000 for interest at 4 per cent. on 
£400,000 Debenture Stock required for the conversion of the whole of the 
A and B Debentures, including premium and expenses of issue, and fur- 
ther deducting an annual 1 fund of £2,159, required for tlie amor- 
tisation of the above amount of Debenture Stock, a balance of over £70,000 
per annum would remain upon the complete carrying out of the present 
scheme, while a diminution of over £20,000 in the present annual charge 
would be effected. This large margin of net revenue, and the permanent 
and marketable character ot the Debenture Stock offer important advan- 
es to the present holders, whilst, in the event of Government purchase, 
he would have realised a substantial premium. The balance of Debenture 
Stock not required for this exchange will only be issued by resolution of u 
General Meeting. The Directors do not propose to carry out this conver- 
sion unless not less than two-thirds of the Debentures are exchanged for 
Debenture stock. Some ofthe large holders have been communicated with, 
and holders of £150,(00 Debentures, have already intimated their approval 
of the scheme. On receipt of the required nuinber of assents the Directors 
will convene a meeting of shareholders to sanction the conversion. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—-'This 
Company's traffic receipts for the week ended Feb. 5 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited), were £2,375. | 
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BUSINESS рони 
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£450,000 Stock 57 |* Do. 6% Debenture Stock (red.) xd| 128 112 129 131 215 6 | Juneaud December 0} .. 
80,000 5 2/6 | Charing Cross & Strand Electricity Supply Оор.» 91 19 10 10] 212 6 | February & August 10 z 
1100 5 . Do. 4} par Cent. Preference ................ - - <, " „ — - 
07,500 , £100 57 Do. b pur Cent. Debentures, (red.) — : * January and July .. i .. 
414.000 5 50 | Chelsea Ele:tricity Supply Ordinary ............ 5% 9 83 9 215 7 | March . Si 83 
£60,000 | Stock 45% |* Do. 44% Debenture Stock (red.) 112 115 112 115 318 8 | June and December me 
422,476 #10 ee County of London & Brush Prov. Ord. (fully 23 9} vit of W 2 91 9} 
20,000 10 5/4} Do. 6% Cumulative Preference 159 141 14 144 4 `2 9 | January and July. 6 а 
10,000 10 ~ Do. issued at 2 prem. (€7 & prom dos 10 10; 10} 107 a » h 10} 10 
n - - ма d Spp Огашату:. „ „а ossa pass | .. 14 11 T - is d 
,05 - 0 "reference .... TUE — 24 3 = - ү ' 
44,900 10 4/0 Metropolitan Electric Supply Ordinary .. ; | 131 14} 134 144 3 2 1 | April and October. 149 1311 
12,500 10 * Do. issued at 2 prem. (£5 and £1 prem. paid) ot i| 7 7! ^ T T 7 6i 
£150,000 | Stock | 447 Do. 44% Deb. Stock First Mortgage ..... xd, 119 122 119; 399 314 0 | 1" «and Dece.uber ра . 
6,452 10 4/0 Notting Hill Electric Ordinary —.............—. a. 12 11 12 vé February ........— uj .. 
275,00) 1 5 Rand Electric ...... . .| ls le Lise Lis e = 103 у, 
£154,000 100 44% |*Royal Elec. Co., of Montreal 4Y7 / iat Mort. Debs. 103 105 103 105 4 6 7 | April and October 4 DA 
19,940 5 26 | St. James and Pall Mall Electric Ordinary ...... | 18 14 13 14 215 4 January aud July .. du 13 
1,000 5 3/6 Do. 7 per Cent. Preterence.. . ык. | 91 10} Of 19% 8 6 8 T " 10 91 
£50,000 | Stock 4X Do. per Cent. Debenture Stock (red. d 104 107 104 107 314 9 Т T gi - 
( 4,990 b 3/0 | Westminster Electric Supply (fully paid) .2...... | Ls 123 114 12} 3 2 6 | Febraury & August 12 114 
ELECTRIC MANUFACTURINC, &o., COMPANIES. | 
90,000 | £3 1/6 Brush Electrical Engineering .............. dm 1 1i 1 14 22 = 80 | AN 
90,0% z 1/23 Do. 6 per Cent. Pref. Non-Cumulative ..... | 14 14 lt 14 на — 1} 1% 
£125,000 | Stock | 44% Do. 4) ver Cent. Perp:tual Dabenture Stock 109 112 109 112 4 110 | Febraary & Angust АЕ A 
£76,770 Stock 454 9 Do. 2nd Debenture Stock (red.) . XII 91 98 94 98 112 3 June and Dece nber - 
10, "000 £lu a British кашат Dee T - m = “+ .. 
20,000 10 * Do. ^ Cumulative Preference .  ..........| I - à - é 5 
200,000 1 T Castner-Keilner Alkali C ». (12s. 6d. paid) ........ * 1 “> — — 
2 1-0 b g/n Cconpton and (1, 7 par Cont, Cumulative Pref 1} 2 lt 91 — " = "A 
£32,850 100 5; D» 67 Firat Mort дах» Debentures (red.) . xd 93 98 93 93 5 2 0 3 M | Ё 
1710 б L EC je 3w ы Uuiteu (A“ Swan) (£3 paid) d 1$ 2} 1} 21 613 4 | February & August 2 - 
HE э. Sr 3 4 3 1 6 5 0 - - 
£100,000 | Stock 43% Do. 44% Mortgage Debenture eun гей.) ха) 105 10 105 110 4 110 | Juneand December .. x 
110,000 £i " €lectric Construction ............. oo eo en een ee | 1} 1} 14 1} 217 2 | September ........ 11) = 
12,846 2 uy Do. 7 рег Cent. Cumulative Prei. 24 8 2% 3 С 13 4 T 253 xj 
91,195 1 j^ Elmore's Patent Copper Depositing .-......... 1 E 4 13 — I | 14 E 
19,000 10 6/0 W. T. Henley's Telegraph Works Ordinary ...... 18) 10} 19 20 4 0 O | Febrnary & August 194 e 
3,000 10 7/0 Do. 7 per Cent. Preference ................ | 181 194 183 193 314 7 T » - — 
£50,000 | Stock 4. Do. 44% Mortgage Debentare Blook (red. 25 109 114 109 114 40 4 са * ds 7 
,000 | £10 6/0 India ur Gutta Percha, &c.. Works . 20! 9 21 22 4 10 1! January and July .. 21} 21 
300,000 | 100 47 Do. First Mortgage ра (red. . 100 109 106 1(9 314 3 | March & September = ee 
20,000 5 Мапа Edison-Swan A "(£1 104. paid) . T — a 23 vs ia 
| 87,850 12 12/0 l'elezraph Construction and Maintenance 40 43 10 43 4 8 6 March and July... | 42 41} 
£50,000 | 100 : Do. брег Cent. Bonds (red.) 1399 .... . X 102 105 102 105 lo о | January and July . 5 
22.590 ad 370 Willans = Robinson Ordinary... r 8 g 8 ü ха | April and October.. хў 8 
22,570 £h ЕШ Do, Cumulative Preference ..... 64 74 | 6} 74 а - РЕА 7 
£100, 00 | Stock | '19/1 !* Do. Ho, First Mort. Deb. Stock (£60 paid) . 106 108 | 106 103 ES May uud November 107 | == 


* In calculating the yield on this security, allowance has been made for accrued interest, but not tor redemption. 


Digitized by Google 
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THE UNIVERSAL ENGINE. 


REPORT of TEST, made 29th January, 1897. 


МАМ PALAIS OOO 


EXTRACT from * ENGINEERING, Sth Februar Y, 1897 


“ The Tests as arranged consisted in the instantaneous swite hing on 

and off of 50 per cent. of the full load ; and, secondly, of switching bf f 
the remaining 50 per cent. But as these sudden variations of load pio- eed 
duced no appreciable effect on the tachometer, the whole load was | 
taken off by cutting off the exciting current. 
This raised the speed about two revolutions per 
minute, equal to six-tenths per cent. 

„During the whole run there was no trace of 
hunting, and the hum of the alternator (which 
affords a more sensitive indication of speed 
variations than a tachometer) remained х 
normal throughout until the exciting p 
current Was cut off. 


Ts N 
i Mr. J. S Raworth, the inventor of | Ji b ae 


the Universal Engine, is to be con- E CA 
eratulated on thesuocessful solution OU а 
of this difficult problem." 


THE BRUSH ELECTRICAL EN GINEERIN G co., Le: 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


€ 


—— GENUINE —— 


ANN * pom * 
— i 
TES \ TENA V 

£e NI v io M Tide T 


"K 


<a J $8» ju 
24. — 


68.69.70 & 71 
CHISWELL S LONDONES | 


PURE CARBON 


Leclanche Plates, To be had of all the Principal Electricians 
| throughout the Kingdom, 


Battery Plates, W. M. STILL & CO., 


Apply— Crucibles. 24, Charles Street, Hatton Garden, 
CARBON SYNDICATE, Lu,“ STN TAB .. LONDON. 


„ STILL” 


— — —— — — 


INCANDESCENT LAMPS 


LARGE STOCK KEPT OF ALL 
CANDLE-POWERS AND VOLTAGES 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
_CONNECTIONS. _ 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES. WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
Jana TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE- TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to gr Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES . to Zanzibar, Mombasa, Mozambique (duplicate), 

: Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 

. and Manila. — 

Telegrams should be sent from the Company's Stations— 
LONDON-1i, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 

‹' 7 STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 

COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
. GLASGOW—141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


deris: бозан оов, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, nt hig P andia, Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, — Dor ai. the Greek Cephalonia, Santa aura, Tinos, Andros, Zea, and 
| ө Gree ands 


This Companys Cables аге. worked by Muirhead’s була of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


ding Tel Postal 8 ce 33 bel ed gratuito 
“eae WT TA BASTERN,” "eumig 
“Books of Forms and Tariffs forwarded post free on application at 5 Company's Chief Offices эз above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DES le op ET TELEG HES, MARSEILLES. 
Winchester Howes, 60, Old Broad Street, E. O. Br Order, GEORGE DRA PER, Secretary, 
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TRLEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1860), 


Eteotrioal Auotioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
THE URBAN DISTRICT COUNCIL OF MORECAMBE. 


The ELECTRIC LIGHTING COMMITTEE of the Urban District Council of 
Morecambe are prepared to receive TENDERS for the SUPPLY and ERECTION of 
the following plant :— 

(The whole bound up in one Specification. Price £2. 2s., returnable on receipt 
of boná fide Tender.) 

Section A. —BOILERS and ACCESSORIES. 
Section B. —5TRAM and EXHAUST PIPES, &c. 
Section C.—STEAM DYNAMOS and ACCESSORIES. 
Section D.—SWIITICHBOARDS, бс. 
Section E.—THE MAINS. 
Section F.—ARC LAMPS and POSTS, &o. 
Section G. TRANAFHOR S. 
Section H. SECON DART BATTERIES. 
Section I.—APPARATUS and TOOLS. 
Section J._TESTING INSTRUMENTS and APPARATUS. : 
Tenderers are at liberty to tender for either Section, but not for part of a Section. 
The Ground Plans of Plant and Specifications, with Terms and Conditions of 
"Tenders and Contract, may be obtained at the Offices of the Urban District Council 
ol Morecambe, Morecambe-street, Morecambe, on and after this day, on payment 


of £2. 28. for each copy, which sum will be refunded on the return of the Specifica- ' 
'| System as in use here, and must be capable of advising as to, and carrying through, 


tions, filled up with a bona fide Tender. 

Tenders (sealed and marked Tender for Electric Lighting ") must be addreesed 
to me, at the District Council Offices, Morecambe-street, Morecambe, and be 
detivered on or before THURSDAY, the 11th of March. 1897. 

The Committee do not bind themselves to accept the lowest or any Tender, nor 


will they allow anything for tendering. 
т REN Р WM. TILLY 


District Council Offices, Morecambe-street, Clerk to the Council. 
Morecambe, 17th February, 1897 


BOROUGH OF TORQUAY. 


ELECTRIC LIGHTING.—FREE WIRING. 

The ELECTRIC LIGHTING COMMITTEE of the Torquay Town Council are pre- 
pared to consider PROPOSALS e terms and conditions upon which Com- 
ране апа Зея undertake the FREE WIRING of Houses and Premises in 

| Borough. 

Information as to the streets to be lighted in the first instance, and other parti- 
culars, may be obtained of Mr. W. Н. Trentham, Consulting Electrical Engineer, 
89, Victoria-street, Westminster, London, or of the undersigued ; and proposals, 
таме. ** Free Wiring,” should be sent to me not later than SATURDAY, March 
13th 1 

The Committee do not bind themselves to accept any proposal. 


FREDK. 8. HEX, Town Clerk. 
Town Hall, Torquay, 16th February, 1897. 


GLASGOW CORPORATION ELECTRIC LIGHTING 


DEPARTMENT. 


TENDERS FOR STORAGE BATTERIES. 

The CORPORATION of Glasgow invite TEN DE RS for the SUPPLY and ERECTION 

of O LARGE STORAGE BATTERIES. 
pies of the Specification and Form of Tender may be obtained on application to 

Mr. Arnot, Electrical Engineer, 75, Waterloo-street. 

Sealed offers, endorsed Tenders for Storage Batteries,” addressed to the Subscriber, 
‘will be received by him not later than WEDNESDAY, the 24th inst., at 10 o'clock a.m. 

The Corporation do not bind themselves to accep. the lowest or any offer. 


. D. MARWICK, Town Clerk. 
City Chambers, Glasgow, 16th February, 1897. 
NOW READY, No. 5 of THE 


AVIOMOTOR AND HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, price 6d. post free, Yearly 7s., Single Copy 7d. 
PRINCIPAL CONTENTS : 


düfensino Motor Cycle —— d 
o E 
Mechanical on DM Roads (Illustrated). 
Race from Marseilles to Nice (Special Report). 
Mechanical Traction of Road Carriages. 
Cheap Eleotricity for Automotors. 
The British Motor Syndicate :— 
A. Its Articles of Association. 
B. The Syndicate v. Hon. C. 8. Rolls. 
New Motor Companies Registered. 
Autocar Competition at the Brussels Exhibition. 
Motor Dust Carta. А Gospel Motor Car. 
The American Moter League. 
The Foucher Delachanal Motor Carriage (Illustrated). 
Correspondence. Law Reporte. 
Recent Inventions, Reviews, Continental and American Notes, Doings of Public 
Companies, Special Articles on Technical Subjecta, &c., &. 
Of W. H. Smith and Son, usual Newsagents, or direct from 
F. KING & Co., Ltd., 02, St. Martin's Lane, London, W. C., 
from whom may also be obtained 


THE AUTOMOTOR AND HORSELESS YEHICLE HANDBOOK, 1897. 
New ready, price 6d., post free, 7d. 
Containing over 100 Pages of Valuable Motor Car Reference Tables, Data, List of 
Manufacturers, Copy of Act, 52 Page Diary, &c., &c. 


a Gold Medals. 


ъ^һһһмм 


ЖО STANLEY MP 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. —— 

Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. . 
Telegrams, *' Turnstile London." Telephone, 65188 
COUNTY OF LONDON AND BRUSH PROVINCIAL 
| ce LIGHTING COMPANY (Limited). i 


NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER of 
ve аа C ver Payment of tha олы epee: tie тше Wares at 
, ry ра, n © eud u e erence of 
the Company for the six months ended 31st Dece ber, 1896. 
By order of the Board, i 


H. B. RENWICK, Secretary. 
Moorgate-court, Moorgate-place, London, E. C., 
15th February, 1897. 


SITUATIONS VACANT AND WANTED, &с. 
B o NO OF SOUTHPORT. 


ELECTRICIAN-IN-CHARGE, 


The Electricity Committee are prepared to receive APPLICATIONS for the above 
post. Applicants must have had experience in an alternating-current station, and 


‘must be prepared to take complete charge of an eight-hours shift. 


ү commencing at 358. per week. Applications, endorsed“ Electrician-In- 
Charge," stating age and experience, with copies of not more than three »ecent 
testimonials, to be forwarded to the undersigned not later than WEDNESDAY, 3rd 
March, 1897, 

" ey DAVIES WILLIAM cl 
Р 38, Town Cler 
Town Hall. Southport. à { » 


BURGH OF AYR. 


WANTED, Burgh ELECTRICAL ENGINEER, to have charge of the whole 
ing. Applicanta mnst be expwiepoed in the High-tension Alternating 


future extensions, if required. Salary, £250 per annum. Engagement terminable 
by two months’ notice on either side. Applications to be lodged with the subscriber 
not later than 27th current. 

A. G. YOUNG, Town Clerk. 


Council Chambers, Ayr, February 9, 1897. 


MPROVER WANTED for electrical work. Wages, 10s.— 


Apply personally, GILBERT & Co., 35, High-street, Kensington, London, W. 


OOD DRAUGHTSMAN WANTED for a few months ; 

experience in central electric station design desirable.—A pply. stating age, 

experience, and salary required, with copies of testimonials, “ E. L. D., Electrician 
Office, Salisbury-court, Fleet-street, E.C. 


ANTED, TWO WIREMEN, experienced, for a few 

weeks; rood references. — Apply, by letter in the first instance, to the 

Head of the Electrical Engineering Department, Northern Polytechnic Institute, 
Holloway-road, N. 


LECTRICIAN (34) requires SITUATION. Had charge 

of 500-Light Installation, with Gas Engines and Accumulators; 104 years’ 

reference. Disengaged lst of March.—R. ЗУ EETMAN, Waddesdon, Aylesbury. 

NGINEER requires SITUATION at Electric Supply 

" Company, to take entire charge of Engines and Boilers aud repairs, nine 

years’ experience with High-speed and Electric Engines. Good references.— 
“Н. G.,“ 29, Victoria-road, Harborne, Birmingham. 


OUNG MAN, disengaged, used to electrical work; 34 
years’ experience. Reply, R. D., 88, Gloucester-street, London, S. W. 


WANTED. constant EMPLOYMENT аз electric light 


WIREMAN ; experienced iu house and yacht work; good bell fitter; good 
references.—P. WYNN, B, Park-orescent, Southern Cross, Portslade, Sussex. 


ANTED.—CHARGE of ELECTRIC LIGHT INSTAL- 


LATION to a Residential Estate. Could manage small home farm,—For 
testimonials, &c., address WM. WIDKINSON, Lyneul. Ellesmere, *alop. 


UPIL or PARTNER.—An old-established contracting 

engineer wishes to meet a young:[engineer with a few hundred pounds capital, 
to start a separate manufacturing business with him.—2415, Electrician Ooo, 
Salisbury-court, Fleet-street, E.C. 


LECTRIC SIGNALS and TELEGRAMS.—WANTED, 


one or more CAPITALISTS muog to assist in developing an invention for 
sending messages through the earth “ out the aid of any artifieial conductor.“ 
M have been sent for a distance of 500 miles. Only principals need 3pply — 

culars apply to J. M. UPFILL, Esq., 14, Bell-yard, Chancery-lane, London, 


For 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


22:4,Penywern Road, BARLOS COURT, . . 


Principal: G. W. de TUNZELMANN, B.Sc., M. l. E. E. 
Senlor Instructor: C. CAPITO, M. I. E. E., M. I. M. E. 


мм. 


PAN 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
^A ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, &c. 


C 


xx THE ELECTRICIAN, FEBRUARY 19, 1897. 


| | THE ENCINEER’S DAILY REFERENCE BOOK ALWAYS КЕРТ UP TO DATE. 
WANTED, and FOR SALE. This Day, Crown 8vo. 670 Pages, with 850 Illustrations. 88. Leather. 


EN NE FOR SALE. Three compound vertical enclosed The Engineer’s Yoar- Book 


ENGINES, capable of indicating 820-H.P. when runnin at a speed of 250 
revolutions per minute, with a boiler 8 of 1501be. nace inch. OF FORMULZ, RULES, TABLES, DATA & MEMORANDA FOR 1897. 


Three compound vertical ENGIN each capable o ind cat 250-H.P. when = 5 = 
Fanning at 280 revolutions per minute, with a boller pressure of 150lbs. per square By H. R. KEMPE, A.M.Inst.O.E., M.I.E.E. 
REWISED TO DATE. 


inch, 
The whole of the above engines are fitted with variable expansion gear, controlled “ Represents an en enormous quantity of work and forms a desirable book of 


by fly-wheel gov permits 0 at x юр RE reference."— 
Further particulars or permis to 0 dress NGINEEB," Electrician Office, · ‘The vol 
Salisbury-court, Fleet-street, E. , A Bis ume онај cor constitutes & distinct advance on most of its predecessors 


JJC мз э зә. ^ We may ustly say et lur Kempe's new book more than sustains all com- 

DYNAMO FOR SALE, to light 6 Arc Lamps, by Kapp, їп | parenz — Mining Journal. = iC; 
perfect order. 28 10а. —А. OLLEY, Baker-street, Enfield. : CROSBY LOCKWOOD & SON, STATIONERS' COURT, LONDON, E.C. 
oS (— —————ÉÁ RR 


OR SALE.—21 complete volumes of T'he Electrician from 2 O 7 
Vol. 8 (Nov. 1891) to Vol. 28 (April, 1892); Vols.9 and 10 bound together; 


Vol. 8 f. V. B. n Remainder in volumes unbound, but complete with all indexes. 

Apply, M. V ’ Electrician Office, Salisbury- court, Fleet-street, E.C. RA б 
lis acra Go у cc 

WANTED, for immediate delivery, an ENGINE and F 


ood ET ALT 


DYNAMO SET, preferably direct-coupled, to give 150 amperes at 110 volts, 
with 50lb. steam pressure.—Name of makers, age, and all particulars, to 2386, Elec- e 


trician Office, nay -court, Fleet-street, E.C. -Bripce HOUSE: 


GRAND 4in. 4i. LATHES, back gear, gap bed-face plates, A  151,Queen Victoria ST, 
chucks, £3. 10s. ; worth £5. 108. Ain. slide rests, 35s.—MITCHELL and Co., Я № [ ONDON. E.C. 


Tatsfleld, Surrey. 


S wk 


WANTED, LAMP TOPS, with Platinum, Scrap Platinum, = 
&c. —EDEY and Co., 256, Ferndale- road, Brixton, S. W ———— = Б ы 
| X “SPECIALISTS IN 


VENTI LATING 


By Electrical or any other Motive Power. 


BLAGKMAN comrany xr». 


pus UTENSILS, SCRAP, LAMP TOPS.—Best 
ven by Derby and Co., 44, Clerkenwell- road, London, E.C. N.B.— 


Platinum sol 


докта CHARGING.—C. Н. CATHCART 


and CO., having plant A ga spre adapted for this purpose, Charge Cells of all 
sizes promptly, beng be heaply. Terms on application. Accumulators on 


or te : ri tal &c.—3, Dorset-buildings, Salisb ò 
pos wo iA, HG. Telephone No. 65.266.) T TT ыра wate MARK 63, Fore Street, LONDON, E.C. & Branches. , 
Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 


44, HATTON GARDEN, LONDON. 
OATALOGUES FREE. 


Our Holden-d'Arsonval Galvanometer 


PHCENIX FIRE OFFICE, 


AND | LONDON. 


57, CHARING CROSS, 


IS USED BY 


PROF. BOSE 


IN CONNECTION WITH HIS 


ELECTRIC EYE. 


ESTABLISHED 1782. 


LOWEST CURRENT RATES. 


LIBERAL & PROMPT SETTLEMENTS. 


ASSURED FREE OF ALL LIABILITY. 


ы 


ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 


W. C. MACDONALD, 
F. В. Масон, 


JUST PUBLISHED. 


With 146 Illustrations, demy Svo, cloth, price 10s. 6d. 


THE APPLICATION OF ELECTRICITY 
TO RAILWAY WORKING. 


By W. E. LANGDON, 


Member of the Institution of Electrical Engineers ; 
Superintendent and Engineer of the Electrical Department of the Midland Railway, England. 


SOLE MAKER: 


J PITKI N 56, RED LION STREET, 
2 gy CLERKENWELL, Е.С. 


| Joint Secretaries. 


London: E. & F. IN. SPON, Limited, 125, Strand. 
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tHE ONLY 


DIRECT-READING 


TESTING 


IN THE MARKET. 


t 


EVERSHED & VIGNOLES, Ltd., 


| Woodfiold Works, Harrow Road, 
Telegrams: “DOROTHEA, LONDON.” L O NDO N, W. 


Telephone No. 7064. 


c 2 
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NOW READY. 


The 7897 Edition of 


«THE ELECTRICIAN" 


ELECTRICAL === DIRECTORY 


The Big Blue Book 


(Established 1882.) 
CORRECTED TO FEBRUARY 3rd, 1897. 


Nearly 1,300 pages ) 
Royal 8vo. 


This 1897 Edition contains about 130 pages in excess of the last (1896) issue; and amongst the 
New Features may be mentioned—A number of useful Tables; a Folding Sheet Table of Electric Railways 
and Tramways in the United Kingdom with Engineering Details; Municipal Supply Regulations; The 
* Wright" and Allied Systems of Charging for Electric Current; Free Lamp Rules; L.C.C. Meter 
Rules; an Original and Complete Account of the Organisation of the International Telegraph Bureau 
at Berne; and much other additional matter of interest to the Electrical and Allied Professions. All 
the usual original features of the Book are brought quite up to date (February, 1897). 


The New Edition is corrected up to February Зра, 1897, and embodies the more than usually 
numerous alterations which have taken place during the first month of the current year. These altera- 
tions represent three-eighths of the entire additions and corrections necessary to the Directorial Divisions 
of the Book. A New Division has been made in the 1897 issue, which includes a very Complete List 
of the leading Japanese Electrical Firms, Professional Men, Government Departments and Officials, 
Institutions, &c. 

A Special Feature of the New Edition is the Complete Authentic List of the Officials of the 
Home, Colonial, and Foreign Government Departments dealing with Engineering and Electrical Business. 

This Directory is not a mere list of the names of members and officials of engineering and other 
societies repeated over and over again, but is a thoroughly up-to-date, reliable List of firms and 
individuals actively engaged in the Electrica! and Allied Professions and Trades throughout the world. 

Compiled without regard to cost, and by the aid of a vast amount of intelligent labour, the Book is 
made as complete as such a work can possibly be. 

In addition to the Five Directorial Divisions (British, Colonial, Asiatic and African, Continental, 
and American), which for all purposes are more Complete and Reliable than those provided in any 
similar publication (British or Foreign), the Handbook contains a vast amount of thoroughly useful 
and, in fact, indispensable matter for the use of Consulting, Contracting, and Manufacturing Engineers 
and Electricians; Dealers in Electrical Plant, Apparatus and Accessories; Government Departments, 
Electric Light and Power Supply Companies, Educational Institutions, Local Authorities, and all who 
wish to keep abreast of the advances made in Electrical Science and Practice. 

The Book consists in all of about 1,200 pages, closely packed with Reliable Infarmatiem fer all 
engaged in Electrical and Allied Pursuits. 
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time or another sat at the feet of a scientific GAMALIEL. At 


CONTENTS OF THE CURRENT NUMBER. 
| the Foreign Office the lecturers were lectured and well lec- 
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tured, too. No doubt the Premrer’s tone of benign superiority 
was quite unintentional; it was certainly quite unmistakable. 
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THERE seems to be pressing need for better and more 
numerous laboratories for science teaching in India, and 
NOTES. there would appear to be no less imperative necessity for 
— — considerable reorganisation of the methods and principles of 


Wx have always been of opinion that a writer oould ask for 
T0 more inspiring theme than the inception and extension of 
submarine telegraphy; but until we heard Prof. Ayrron’s 
lecture at the Imperial Institute on Monday evening it would 
have gone hard with us to name a possible historian. As an 
example of applied science, as an engineering feat, as a human 
achievement, the effects of which are felt by the humblest, 
submarine telegraphy does not deserve to remain so long 
unsung. What a contrast between the glowing hopes of its 
pioneers and the reverential tone of the first messages, and 
the hard facts of to-day, the Stock-jobbing and warlike cable- 
grams which constitute the major portion of the normal traffic 
in A. Dp. 1897! To do full justice to the subject, a sort of com- 
bined Евосре and Freeman is wanted—a Freeman to sift the 


mass of written and printed material, and painfully separate 


fact from fiction; a FRoupE to infuse warmth, colour, and 
pieturesqueness into the dusty collection of dry data. Whoever 
undertakes the task cannot lay the blame for ill-success upon 


his subject-matter. 
— — 


‘Tue reception accorded by the Marquis of SarispunY to the 
representative deputation which endeavoured on Tuesday to 
secure his support on behalf of a National Physical Laboratory 
must have afforded grim satisfaction to those who have at one 


scientific education, some breathing of the breath of life into 
the dry bones ofthe university curricula of our Eastern empire. 
Superficial skimming of an impossibly large number of books 
covering a wide range of subjects, rather than a living and 
first-hand and thorough knowledge of one science and its 
allied subjects, is what is demanded of the candidate for 
а university degree. It will scarcely be credited that 
for the B.A. degree of Calcutta University the vast 
subject of physics, consisting of acoustics, heat, light, elec- 
tricity and magnetism, has not been thought large enough to 
be treated even as a single subject, but it is reduced to the 
status of half a subject." Let, so Prof. Bose informed his 
hearers at the recent meeting of the Indian Section of the 
Society of Arts, when he read his Paper on scieuce teach- 
ing in India. Again, though physics possesses merely 
a fractional value as a subject for examination, the text- 
books prescribed on it have been gradually increased in 
number and difficulty. A large number of text-books has to 
be superficially got through by the students in a short time; and 
thus a disconnected mass of second-hand text-book knowledge 
takes the place of living science.’’ In such a false and arti- 
ficial system of instruction as this, laboratory work must of 
necessity fail to find any place. A student who is required to 
qualify by cramming will naturally learn to regard time spent, 
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in doing research, or in fitting up apparatus and repeating 
well-known experiments, as so much time clean wasted. It is 
not to be wondered at that, as an Anglo-Indian teacher 
remarked during the discussion, native students in botany are 
ignorant of the names and properties of the useful plante that 
grow in their own hedge-rows, seeing that they have been 
taught in class only with dried specimens of those same 
plants sent back from England,—a cut-and-dried method of 
teaching in every sense of the term. And this in а country 
where the native faculty for absorbing ** cram” knowledge and 
„flooring“ examination papers has long excited the envy of 
Anglo-Saxon students. | 

Bur the fault is not wholly, though it is principally, with 
ihe methods of teaching and of examination. The habits of 
life of the average Hindu native conflict to some extent with a 
prolonged and deep study of science. The same speaker who 
protested against dried specimens in botany classes related 
that it had been his experience, while teaching native students, 
that they developed well and learned diligently up to a certain 
point, after which there was а collapse. He invariably found 
that the cause of the collapse was that the poor little fellow 
had got married." Again, even though he were not to follow 
the national custom of marrying in youth, the Hindu student 
would miss many of those inducements to a course of 
Scientific study that are abundant in Western countries. 
Comparatively few could obtain appointments that would 
enable them to apply their scientific knowledge to earn a 
living. The principal aim of the educated Hindu, who is 
not rich enough to learn purely for learning's sake, is to 
secure a Government post, which requires a knowledge of 
law and letters, rather than of physics and chemistry. Yet, 
in the agricultural life of the peasants, and in the. arts and 
crafts of the native townsmen, there is ample room for such 
expansion and development as & due appreciation and right 
understanding of the physical laws of Nature must inevitably 
bring about; nor should we forget that India offers a wide 
field for engineering. Much good may be done, then, 
we think, by the institution in India of a rational system of 
laboratory education in physieal and applied science; and 
this can only be brought about by liberal expenditure on 
equipment and teachers. If the thing is worth doing at all, 
it is worth doing well. 


+ oi 


Мв. Horrert’s Paper at the Physical Society last week, On 
the Use of Very Small Mirrors with Paraffin Lamp and Scale,” 
does not advance matters very much. Strips cut from micro- 
scope cover-glasses have been used for the purpose from time 
immemorial, and we fail to see any novelty in the optical 
arrangement adopted by the author. The discussion elicited 
some useful remarks from Mr. Vernon Boys, who described the 
plano-convex lens method for focussing the cross-wire. At 
first sight it would appear that a lens used in this way must 
to some extent alter the direction of the reflected ray ; for small 
angles the error thus introduced would probably be small, and 
in any case it could be corrected by calibrating the seale. Of 
course, à concave mirror would remove the necessity for a 
secondary focussing lens; but, unfortunately, such mirrors, 


— — ——— 


being of cireular form, are too heavy for the work. The 
lesson for instrument makers is to bestow great care upon the 
flatness of the mirror; if this is ensured, the other optical 
parts will not give much trouble. 

IN addition to the very detailed information as to their 
financial position which the Board of Trade requires all electric 
lighting concerns to publish every twelve months, it would 
appear from the statement made by the Chairman of the. 
National Electric Supply Company to the shareholders last 
week that our most paternal of Government Departments has. 
gone a step further, and now insists that no dividend shall be. 
paid by any company until the whole of its preliminary and 
formation expenses have been paid off. This is as it should be.. 
Very possibly the demand may bear with some severity upon 
small struggling concerns doing a sound business, but hoping: 
to raise further capital on easy terms upon the strength of a. 
dividend. On the other hand, no reasonable measure which. 
tends to raise the financial status of statutory electrical under- 
takings can adversely affect their genuine dividend-earning 
power, a fact attested by the recently declared returns of three 
West End Companies, and by the7 per cent. dividend of the 
Kensington and Knightsbridge Company announced to-day. 

——— a . — ——————— 

Electro-Harmonic Society.—Next Friday will be Ladies’ 


Night at the Electro-Harmonic Society. The programme gives 
promise of a very good entertainment. 


Oable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 

Maranham— Ceara .................. Dec. 2,1896 ... Feb. 4, 1897. 

Emden Vigo ........................ Feb. 10, 1897 ... Feb. 14, 1897. 
Puerto Plata—Martinique ...... Dec. 19,1895 — 
-Obidos—Parintins .............. ... Dec. 7,1896 . — 
Hong Kong—Macao ............... Jan. 5, 1897 . — 
Pernambuco—Ceara ............... Feb. 4, 1897 — 
Jamaica Colon Feb. 6, 1887 ... — 


The Municipal Electrical Association. We have received 
а copy of the proceedings of this Association at their first. 
ordinary meeting last June. The book forms a collection of 
short and pithy Papers on various subjects of interest to central- 
station engineers, whether they be attached to municipalities 
or companies. The discussions are also interesting reading, as- 
they have been well reported. They certainly merit being: 
printed in the same type as the Papers, the smaller type 
rendering them troublesome to read. 

“Internal” Rays. A Oorrection.— The first sentence of the 
second paragraph of the letter of MM. P. Oudin and Désiré 
Korda, published on p. 516 of our last issue, should read as 
follows :—'* In our experiments we always applied the magnet 
to the portion of the tube between the cathode and anticathode, 
and we have always displaced the ‘focus point’ formed upon 
the anticathode by the cathode rays." For the second “always” 
we had printed “ not." 

The Jungfrau Railway.—Herr Guyer Zeller, the president 
of the Jungfrau Railway Commission, has sent us a pamphlet 
relating to this unique mountain railway which is now in course 
of construction. The pamphlet, which is accompanied by plans 
and drawings of the proposed route of the line, is a translation 
of the German-French one referred to in our issue of November 
13th. On March 13th and January 8th we also published 
some interesting details concerning the line. 

Electric Railways and Electric Laboratories. We under- 
Stand that the promoters of the City and West End Railway 
Company and of the Brompton and Piccadilly Circus Company 
have agreed to insert a clause in their Bills undertaking to 
insulate their return along its whole length “to the satisfaction 
of the City and Guilds of London Institute.” It is needless to 
say that this result is due in a large measure to the insistance 
and persistence of Prof. Ayrton. 


THE ELECTRICIAN, 


Prof. Hughes.—The Prince of Wales, President of the Society 
of Arts, presented to Professor D. E. Hughes, F.R.S., at Marl- 
borough House, on Tuesday, the Albert Medal, awarded him 
by the Council of the Society in recognition of the services 
he had rendered to arts, manufactures, and commerce, by his 
numerous inventions in electricity and magnetism, especially 
the printing telegraph and microphone." The following mem- 
bers of the Council were present :—Major-General Sir Owen T. 
Burne (chairman), Mr. J. Wolfe Barry, Sir George Birdwood, 
Viscount Cross, Mr. Joseph G. Gordon, Sir Charles M. Kennedy, 
Sir Stuart Knill, Mr. W. Н. Preece, Sir Owen Roberts, Prof. 
Roberts-Austen, Sir Saul Samuel, and Mr. A. Siemens, with 
Sir Henry Trueman Wood, secretary; and Mr. Henry В. 
Wheatley, assistant sec. 

The Paddington-Willesden Overhead Electric Reilway.— 
Among the private Bills which have already passed their first 
reading is that by which Parliamentary powers are sought for 
the project known as the West Suburban Railway, a line four 
and a half miles in length, which is intended to run from 
Praed-street, Paddington, to Aoton-lane, Willesden. The 
district through which it will pass is one tenanted largely by a 
population of clerks, mechanics, and small shopkeepers. This 
railway will be an overhead light electric line of ordinary 
gauge. The first two and a half miles, says the Engineer, 
will be carried on a viaduct formed of steel columns 50ft. 
to 70%. apart, supporting lattice girders, the height of the 
rails being from 14ft. to 17ft. above the road. It is proposed 
to have no fewer than 11 stations on this short four and a half 
miles’ run. There will probably be seven or eight minutes’ 
service, and the whole journey, it is estimated, will take 
25 minutes. The trains will be at first of two cars, of a kind 
somewhat similar to those in use on the City and South 
London Railway. The cost will be under £300,000. | 
. The Lundell Motor.—Messrs. J. H. Holmes and Co., of 
Newcastle-on-Tyne, have bought the English patents of the 
“Lundell” motor, which is so well known in America, and 
they are about to manufacture it at their Newcastle works. 
We yesterday had an opportunity of seeing some of these 
motors in Messrs. Holmes’s London office. Those shown us were 
of American manufacture and varied in size from „th to 1 H.P.; 
they were intended for fans and similar light work, but we under- 
stood from Mr. Lundell that motors of a larger size are made on 
the same general principle. The chief feature of the motors is 
that the field winding is in the form of a ring, which is held at 
an angle of leas than 90deg. with the armature shaft. The 
pole-pieces (two in the smaller and four in the larger sizes), 
are within the ring, and the iron case of the motor completes 
the magnetic cirouit. The armature cores are of the toothed 
type. The brush-holders are very simple and effective. The 
carbon brush is flat and fits in a brass box, which has a slot at 
the top at right angles to the commutator bars. One end of 
the spring is held at the back of this case, while the other end 
presses against the back end of the carbon brush, being guided 
by the slot. In the smaller sizes the bearings are merely 
brass bushes, and the lubrication is effected by wicks dipping 
into small reservoirs of heavy cylinder oil below the bearing. 
In the larger size, the bearings are adjustable, and ring lubri- 
cation is employed. Another noteworthy feature is the slow 
speed at which the motors run. The Pyth н.р. run at 1,900 
revolutions per minute, the 1 н.р, at 1,300 revolutions, while 
the 25 н.р. size only makes 750 revolutions per minute. From 
4 M. . upwards the motors can be supplied for pressures up to 
230 volts, and from 2 н.р. upwards up to 500 volts. Mr. 
Lundell states that the 41,*h н.р. size has 45 per cent. efficienoy, 
while the 3 н.р; has already 70 per cent. efficiency. 

Obituary.— We regret to have to record the death, on Friday 
last, of Dr. Timothée Rothen, the well-known Director of the 
International Telegraph Bureau at Berne. Dr. Rothen was 
born at Bále on June 13, 1830, so that he was at the time of 
his decease in his 67th year. After the completion of his 
scientific and mathematical studies, Dr. Rothen became, at 
the commencement of 1864, a partner in the firm of Hipps, 
telegraphic and electric apparatus makers, of Neuchátel In 
1867 he became Secretary to the Telegraphic Department at 
Berne. In 1890 he was promoted to the post of Director of 
Swiss Telegraphs, and was subsequently appointed Director of 
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the International Telegraph Bureau: In 1881 he was the 
Swiss Delegate at the International Congress of Electricians, 
and in 1890 he held a similar position at the Paris International 
Telegraph Conference. He was also present in his official 
capacity at the International Telegraph Conference held at 
Budapest last year. He has written numerous treatises on 
eine and telephony, some of which have been published 
in the Journal Télégraphique. In 1886 he was made a Doctor 
of Philosophy by the University of Berne (honoris caust).—— 
The death is also announced of Professor Charles Tomlinson, 
F.R.S., a teacher and writer in both science and literature, who 
died on Monday at his residence in Highgate in his 89th year. 
He was elected on the Council of the British Association for the 
Advancement of Science in 1864, a Fellow of the Chemical 
Society in 1867, a Fellow of the Royal Society in 1872, and 
was one of the founders of the Physical Society. He was for 
many years Lecturer on Experimental Science at King’s 
College, and was Examiner in Physics to the Birkbeck Institu- 
tion. In science he was the author of many text-books, and 
contributed numerous papers to the Transactions of the 
Royal and Chemical Societies. In 1854 he edited “ Tomlin- 
son’s Cyclopedia of Useful Arts, Mechanical and Chemical, 
Manufactures, Mining and Engineering,” illustrated by 2,500 
woodcuts. . 


Contemporary Electrical Science.—E. VILLARi has some- 
thing more to say on X-ray discharging power in No. 1 of 
the Att: dei Lincei. X-rays impart to a gas the power of 
discharging an electroscope. This is probably due to dis- 
sociation of the molecules of the gas. Any process tending 
'to reverse this dissociation will annul the discharging 
power. Such a process is that of ozonisation as applied to 
oxygen, which further combines the atoms into O,. Tried 
experimentally, the theory is confirmed. Oxygen and air sub- 
jected to X-rays, and then to the ozonising brush discharge, lose 
their discharging power. So does coal gas, although no ozone 
is formed in this case. The author studies in detail the manner 
in which the discharging power is lost and subsequently re- 
stored. A. RórrI discusses Sagnac’s remarks on the pseudo- 
diffraction of X-rays. He agrees with him that the bright ring 
inside the shadow is due to reflection from the walls of the 
tube not opposed to the cathode, and shows that analogous 
appearances are presented by the shadow from a lamp with & 
white shade. Last year's Transactions of the Royal Academy 
of Amsterdam contain the account of a new magnetisation of 
light by P. ZEEMANN, and a Paper by Hoorwsc, maintaining 
that X-rays are contained in sunlight and other ordinary 
light. This is contrary to Cajori’s Pike’s Peak experiments, 
and must be received with caution. Mynheer Hoorweg 
used black paper to cover his plates, and, as we know, this 
makes even glow-worms emit X-rays. Herr HINTERBERGER, 
in No. П. of the Wiener Photographische Blätter, says he 
has discovered garnets in gneiss by means of X-rays.—— 
An ingenious application of Michelson’s interference refracto- 
meter to the study of alternate currents and magnetio induo- 
tion is described by Сав Banus in the February number of 
the American Journal of Science. 'The slender iron cores of 
two identical coils are placed horizontally at right angles to 
each other and at the same distance from their point of con- 
vergence. The semi-transparent mirror is placed at that point, 
and a small mirror is mounted on the fore end of each core, 
the other ends being rigidly fixed. The distances are so 
adjusted that interference fringes are seen in the telescope. 
These disappear when one of the cores expands or contracts, 
but not when both do во to the same extent. Hence a delicate 
means is afforded of determining whether the oscillatory 
ohanges of length produced by an alternating current traversing 
both ooils in succession have the same phase. When applied 
to cable transmission, it should be possible, according to the 
author, to find the retardation along a single knot of а cable 
of 2˙5 microfarads capacity inserted between the two coils, 
using 100 volts and 10,000 vibrations per second. The- 
apparatus would respond to them if the iron cores were 30cm. 
long, and clamped in the middle. The same arrangement may 
be used with continuous currents to measure the Joulean. 
expansion, This is found to disappear abruptly in fields of 
intensities less than seven degrees.—[E. E. F.] 
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ON THE DEFLECTION OF CATHODE RAYS.* 


BY JAMES MARK BARR AND CHARLES E. S. PHILLIPS. 


The changes observed in shadow-contour when current was 
passed through the anti-cathode did not seem compatible with 
any magnetic effect. For it is evident that if widening of the 
shadow takes place at one end, while narrowing occurs at the 
other, then the cathode ions experience different forces as they 
strike or pass by the two ends of the anti-cathode. Hence 
the writers came to the conclusion that the effects were due 
to potential difference, and that the forces were electrostatic 
instead of magnetic. 


X 


Fra. 1. 


Therefore the tube shown in Fig. 1 was made with a view 
io observing any changes im the shadow of the broken wire 
X Y when difference of potential was made between these 
wire-pieces. A large and nearly flat window, W (of soda 
glass), was cemented on the end of the tube as indicated, in 
order that the true relative changes of a distinct shadow could 
be seen. First, when C was cathode, and A was anode, the 
shadows of the wires X and Y were as shown in Fig.2. The 


Y 
Fras. 2, 5 AND 4. 


wire-piece Y was connected to the anode, and it then had а 
potential far above that of the wire-piece X. The effect of 
this upon the shadow is shown in Fig. 8. The shadow of Y 
contracted, while that of X expanded. And the sides of the 
shadows remained parallel. So far, this is precisely what one 
would predict from the effects observed with a current in a 
wire stretched from Y to X. But although these movements 
were very easy to see, and left no doubt as to the direction 
and sense, an apparent total translation towards X took place 


Fig. 6.— Plan of Tube. 


which was difficult to determine. One would predict a trans- 
lation in the opposite direction. The writers are now making 
a tube in which this point can be definitely settled. 

On connecting the wire X to earth, the expansion was so 
great as to cause the shadow of the latter to fill the whole of 
the lower part of the tube. This is shown in Fig.4. In this 
case, on short-circuiting Y and X, the normal shadow was 
again restored. Earthing X when Y was free produced no 
marked effect. 


See First Part, which appeared in the last issue of Thc Electrician. 
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The wire A was then made the anode, and a highly insu- 
lated storage battery of 4-5 volts was connected across X Y, 
with positive pole to Y and negative to X. The effect was 
the same as shown in Fig. 8, but much less marked. Reversing 
the connections reversed the effect, and connecting X amd Y 
with a low resistance, restored, in each case, the normal shape 
of shadows. 

Returning to the effects of a current-carrying strip used 
as anti-cathode, the writers next made the tube shown in 
Fig. 5 (elevation and plan). An aluminium strip, A A, served 
as anode and anticathode, and a wire was sealed in a small 
branch tube at the centre of main tube to serve as cathode. 
The object of this was to have an arrangement wherein a 
small patch of green, instead of a shadow, could be observed. 
Here the magnetic flux due to current in А A will be in the 
same sense as, say, the upper part of green patch g, while it 
will be in opposite sense to the lower part of patch g', and any 
magnetic effect may be more easily noted than in the case of 
a shadow. The effect of a current of about 15 amperes in А A 
was & simple and total translation of the patches along A A, 
about an eighth of an inch in the sense of the current. 

The writers wish at present to give the simple facts of these 
experiments ; they will not give any hypotheses until some 
new tubes have been tried, which have been made with a view 
to further testing the strength of the many cathode-ray theories 
now extant. 


PROJECTORS. 
BY W. H. PRETTY. 


The projector has been in use, in one form or another, for 
many years, especially in connection with lighthouses, where 
a powerful light is so valuable. The steadiness of the arc was 
a cause of great anxiety, however, to many when first intro- 
duced; but to-day its reputation is fully established, and the 
difficulty has again resolved itself into the optical arrange- 
ments best suited for the purpose of transmitting the light 
given out by the electrical lamp. | 

The opties of the lighthouse lantern has been the theme 
of many eminent men from time to time; but the costly, 
elaborate and heavy arrangement of glass prisms and lenses 
often used is quite beyond the pale of the engineer who 
requires a handy instrument, which is af the same time 
tolerably efficient and simple in construction. A lens might 
be used after the manner of a bull's-eye lantern, but cost and 
weight exclude it. 

A reflecting surface must now be entertained, and the para- 
bola of revolution meets our requirements; it is well known 
that a parabolic reflector formed by the revolution of a 
parabola round its axis has the property of reflecting in a 
parallel beam of the same diameter as the mirror the rays 
intercepted from a source at the focus; but for its mathe- 
matical accuracy, this source of light should be a point (see 
Fig. 1). 

To et a parallel beam of light we therefore require (1) a 
parabolic reflector or mirror, in which reflection takes place at 
the surface next the focus; and (2) a point source of light 
maintained at the focus. The first is the work of the optician, 
guided by the conditions under which the electrical engineer 
works ; the second is the duty of the engineer alone. 

A metallic mirror exposed to the atmosphere would soon 
tarnish under the rough usage frequently experienced, and its. 
reflective powers correspondingly diminish: the best surface 
obtainable is one of metallic silver deposited upon glass 
previously ground and polished; the difficulty of protecting 
this surface is the chief obstacle to its use. 

The excellent but costly Mangin mirrors, silvered at the 
back and corrected for refraction for projectors, resemble a 
diverging meniscus lens in section, being thinner at the 
centre than the circumference; these were much used in the 
earlier trials of projectors for war and other purposes, and 
are still in use, their superiority being unquestionable, and 
they have played an important part in the development 
of projectors; their cost, however, has compelled engineers 
to turn their attention to cheaper forms, and the parabolic 
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mirror mostly in use is of glass silvered on the back or 
convex side; the parabolic surface can thus be protected 
in front and rear; but the rays proceeding from the focus, 
being compelled to traverse a thickness of glass before 
weaching the reflecting surface, and also immediately after 
leaving it, the final effect is complicated by refraction (Fig. 2) 

Attention must also be given to the heat given out by the arc 

and for this reason the focal length must not be too small, or 
the mirror would be distorted, if not broken, by the expansion 
and contraction caused by the varying temperature; the dis- 
‘tance of the arc from the mirror varies according to the size 


mum te | “= Е 
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of the lamp; a longer focal length also enables a flatter 
mirror to be used. When completed, the mirror is mounted 
in a frame, by which it is attached to the projector casing. 
If it is desired that the projected beam of light shall be as 
free as possible from & surrounding haze, it is as well to paint 
the interior of the casing a dead black, to prevent secondary 
reflection. 

We next come to the lamp, and here also we fall short of 
ihe mathematical requirement; we cannot reduce the source 
of light to an actual point, it has dimensions ; and, in addition 
to this, the unmodified arc will emit rays in all directions, 


WNW 


Fie. 3. 


Fic. 4, 


while the mirror will in general only embrace a cone of rays, 
the vertex of which is 120deg. at most—it is often less than 
this (Fig. 8)—and thus the mirror would only receive about 
25 per cent. of the light given out by the source. Its efficiency 
can be increased, however, by making the crater of the positive 
(upper) carbon act as a reflector. This can be accomplished 
in two ways: by inclining the carbons to the vertical (Fig. 4), 
or placing them horizontal, that is to say, in the axis of the 
mirror, as in Fig. 5. The Siemens lamp (Fig. 6) may be 
mentioned as an example of the former type, and Schuckert’s 
(Fig. 7) of the latter. In both forms of lamp the negative 
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carbon may be reduced in size by an external coating of 
opper. This enables a smaller carbon to be used, and the 
rays intercepted are diminished. A brief description of these 
two lamps will now be given. 

. Fig. 6 gives a general idea of the lamp made by Messrs. 
Siemens, Bros., and Co. This firm early recognised the 
importance of projectors, and their efforts have been attended 
with success. | 

The lower carbon b is fixed, and the adjustments of the arc 
are made by moving the upper (positive) carbon by means of 
the screws d and e attached to the clamp c. There is a copper 
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disc f placed just above the arc as shown, to conduct away 
& portion of the heat given out by the arc, which in rising 
has & tendency to burn away the outer surface of the upper 
carbon, and thus reduce its sectional area. 

The upper (positive) carbon burns away at nearly double the 
speed of the (negative) carbon, and the screw spindle 7 has a 
right-hand double-threaded screw at its upper end, and a left- 
hand single-threaded screw at its lower end; by this means 
the arc is maintained at the focus of the mirror, or in the 
axis of the projector. For conveying the current to the lamp 
contacts are so placed that the action of sliding the lamp into 
the easing of the projector also makes the necessary contacts 
simultaneously. The current is conveyed through the body 
of the lamp to the upper carbon, and then through the arc to 
the lower carbon, and by the insulated rods 1, 2, 8, 4, 5, to 
the negative terminal. 


“Ете D 
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Fic. 6.—Siemens Lamp, 


A motor, which consists of an automatic make-and-break ' 
electromagnet B, excited by a current forming a shunt to 
the main circuit, gives a reciprocating motion to a pawl- 
acting upon а ratchet wheel, 7, which causes the bevil wheel s 


to rotate and turn the wheels ¢, and t, which are free to turn 


upon the spindle j. An automatic clutch, v, sliding over a 
feather in the spindle j, and therefore capable of giving a rotary 
motion to it, is actuated by an electromagnet whose exciting 
current depends upon the length of the arc itself, engages 
either of the wheels ti or ¢, according as the carbons need 
separating or bringing together. 

In the event of hand regulation being necessary the hand 
wheel K is supplied for this purpose. P 
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Figs. 7, 74, 8, 9 and 94 are illustrations of Messrs. | and thus the carbons ean very readily be made to approach or 
Sehuckert and Co.’s projector lamp for large sizes. The | recede from each other. Fig. 7 is a side view of the lamp, 
carbons are placed in the axis of the mirror as before men- | and Fig. 7a an end view; the base in each case being shown 
tioned, and the positive carbon (а) is adjusted by means of | in section. Fig. 8 is diagrammatic only, and is made so as to- 


ell у 


p 
D 


e 


N. ' i P 
UN. | ` 

є - Y КЕМЕ GRAIN ces ween 
AN OL UTE eee арар N N ES 5 
282 2 Р РРР gg ggg ggg APP сарак e . , . 2 D ZING , Bours #2 

SZ 7 Я 7 i 

WA., ‘ ON Г ЛҮҮ - 

NAA S AN Ai 7 ` 

Fer AN кү 6 3 

Ni ere BR... ----- 2 | И Ы |. 

J aN d М 7 

N 22 2 22 - 2% У | e., Dap tmt aw ll 

d S 

Ne N t j 

N К RET RES ETTORE mixer] LJ Ы 

N N 

N N RD 

N 

S 


V4 


— ^ 


CC 
86 E 


1 CN 
ER 
N 
N 
^ 

N 

N 

‘ N 
728 
\ М 


2 
= эю... 
a • w—äͤ— . — | X 
+ 
ote . 
7 — CN 

7 , M . 
H > RA * ` К 
= l 4 Й A 4 N 
-Yo f * Se 
HC S^ . . Н Ы N 
Ба » ) om ———— N 
\ N 
, N 

‘ * , е 

EN 7 ' 

= * * 
* *. „“ 
1 ВА 
2 : p e| 


unten 
Ё 


Kish 


2 7 
NS NN 
N 
À 
N 
N 
t N 
ХЭА 
N ; 
Ny 
NN 
NN 
N 
S 
N 
N 
N 
N 
S 
N 
NN 
ғ 
N 
NY 


ЛААЛ, 


as 
dd, 
hy 


— : — 422 — —— Д е SS 
YIU NE, tr p p Bg mee eee. "42 С 2 Lo ^ НАА 
m rw 
ü» oe . á . ы A 


В 
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the screws 83 апа 84 on the support (с). The supports | give a clear view of the connections. Fig. 9 is a back view 

for the carbons (c) and (d) are connected to the toothed | of the base of the lamp, and Fig. 9a the obverse of Fig. 9; 

racks 60 and 61 respectively, and each of these rests} the numbers refer to the same part in each diagram of the 
Schuckert lamp. 

>< The electromagnetic control 52 and 58 (Figs. 74 and 8), 

which consists of two distinct electromagnets, the circuit of 

the former in series with the arc and the latter placed as a 

d i shunt, has its armatures 56 firmly connected to the axle 54, 

by means of the cross-bar (non-magnetic) 55, and the neutral. 


ИИ =) 


| 


[ 


Fic. 9.—End View of Schuckert’s Lamp Base. 


EN: _/ "NC 

uals position is regulated by means of the springs 57, which keep: 
m PA WT | the lever attached to the armatures in position, the dash pot 
Dom Ear ae 
ee An automatic make-and- break electromagnet 63, whose 


circuit is also connected as a shunt across the arc, gives. 
Fia. 8,—Di tic Re tation of Schuckert's La: a reciprocating motion to a pawl 71 (Figs. 7 and 7a), 
lcd Lnd n T DOES which, acting upon the ratchet wheel 78, causes it to 

upon wheels (to reduce friction), which run upon rails rotate; this turns the spindle 72 and ite worm 64, and 
provided within the base of the lamp. The toothed wheel | hence the worm wheel 58. This automatic make-and-break, 
(59) engages both the racks, as will be seen in Fig. 8, ! апа its framework, which carries the ratchet wheel 78, and 
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‘its spindle 72, &c., is also firmly fixed to the axle 54, and will 
oscillate with it under the action of the armatures 56, a 
‘alot being left in the end of the lamp base, to leave the 
spindle 72 and its hand wheel 80 free to permit of the 
movements (Figs. 7 and 9). 
The toothed wheel 59, whieh gears with the racks 60 and 
61, is fixed to the worm wheel 58, and loose upon the.axle 54. 
If the arc is in its normal condition, the armatures 56 
will be in their normal position, and the ratchet wheel 
‘78 will be urged round by the pawl 71, to bring the carbons 
together as they burn away. If, however, the arc varies, the 
‘armatures 56 instantly come into play; and according as the 
series or shunt coil beneath is the stronger, the arc will be 
increased or diminished in length by the action of the axle 54, 
which will carry automatic make-and-break, worm, worm 
wheel, and therefore the wheel 59, round with it. In a short 
time the controlling device will again be in its normal position, 
and ready to come into action again when needed. 


Ета. 94. 


The speed of the pawl 71 can be regulated by the resistances 
W, which are operated by the lever 88 (Figs. 8 and 9). If 
hand regulation is required, then the switch 79 is opened by 
means of the lever 78, this cuts out the electromagnets 58 and 
‘68. The pawl 71 must next be raised, and then the hand-wheel 
-80, locked in position by the lever 78 (Fig. 9), will enable the 
operator to adjust the arc at will. For conveying the current 
to the lamp flexible cables are used; these pass up inside the 
arms which carry the projector casing, and from thence 
proceed direct to the lamp terminals. The eurrent passes to the 
positive carbon, through the arc to the negative carbon, and 
‘then through 62 to the insulated support connected with the 
negative terminal of the lamp. | 


EP d 
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The lamp introduced by Schuckert is an excellent one, 
‘The positive carbon is made large in diameter and the negative 
‘small, and the crater must be maintained at the forcus as 
‘before, but kept in shape as in the above sketch (Fig. 10). 

(To be continued.) 


...... 


ELECTRIC INTERLOCKING THE BLOCK AND 
MECHANICAL SIGNALS ON RAILWAYS.* 


BY F. T. HOLLENS. 
(Continued from page 507.) 


On the train leaving ‘‘ A,” ‘‘Train entering section” is given 
-on the bell to B,“ and on its passing over the rail contact 18 
the circuit is closed, and the lasck-lock is released, the signal put 
to er and relocked, the line wire again connected to the lock- 
ing coils 1, the rai contact sincuit being left disconnected. In 
response to the Frain entering section signal, B” turns the 
switch hook 15, which, breaking the line momentarily (b sepa- 
rating tbe two springs 14 end 144, aad thus coil 17, раи 
the armature and allowing disc Н to fall in front of the “ Train 
accepted " disc 21,) indicates to himself Train on, and to Aj” 
Paper read before the Institution of Eleztrical Engineers, January 28th. 


Line blocked," by raising the small semaphore arm. Should, 
however, A have omitted to give Train entering section to 
* B," the act of putting his signal to danger behind the train at 
“A” gives Train on" to B,“ through the tripping piece 24, 
on the switch rod 20 pressing against the spring 25, in passing it, 
and thus momentarily breaking the line cireuit. 

After the train has ed B' and the signal has been put to 
danger, the switch hook 15 is turned back off the plunger 13, and 
the putting back of the signal lever 12 again raises the rod 27, 
carrying the Train accepted disc 21 (see Fig. 11), and the 
„Train on," disc Н, is also raised, by the little rod 28 on the top 
of rod (Fig. 9). The Train on" disc is afterwards held up 
electro-magnetically by the coils 17, and the small battery 26. 


The Sykes's apparatus was originally joined up to transmit a 
positive current to unlock the lever; but, in view of possible 
lightning effects, I have recently had this reversed, so that a 
strong negative current unlocks the lever, and a constant positive 
current is required to indicate Line clear." A constant negative 
current such as might be due to a contact, if strong enough to 
unlock the instrument, would indicate ** Line blocked." Lightning 
currents are, I think, generally positive currents, and, therefore, in 
the wrong direction for unlocking the instrument when thus joined 
up. If, however, а momentary current, such as might be due to 
contact, or possibly lightning, should unlock the instrument, it 
would only alter the block indication momentarily, and this would 
immediately resume its previous indication. A disconnection of the 
line, or the line to earth, would indicate ‘‘ Line blocked," and of 
course leave the lock unaltered. If, whilst the line is indicating 
Line clear," and after the lock has been released at the box in the 
rear, and the instrument in advance indicates Train accepted," 
the line wire was disconnected or put to earth, it would alter the 
indication of the instrument to Line blocked at the rear box. 

It will be seen that, although these are merely minor points, they 
are all in the direction of safety. 

Now it must be obvious that if, in putting the lever back in 
the frame, the armature is not lifted close up to the poles of the 
magnet (and the small wheel, 7, under the catch-piece, 8, 
of rod, 9), the rod will fall, and the lever be unlocked. This is 
а somewhat rare fault; but, in order to prevent it, the rod must 
be adjusted to give a certain overlift so that the wheel goes com- 
pletely underneath the catch 8, and the armature be held tightly 
up to the magnet by the lifting piece 29, which is provided with a 
buffer spring to prevent any violent impact of the armature on the 
cores of the coils. If this overlift was always given such a fault 
would never occur. 

But I was not satisfied with this, and I have had all the 
instruments fitted with a simple device on the locking rod 9, 
compelling this overlift by making it impossible to plunge to 
& train unless not only the signal is at danger, but looked 
in that position. If, therefore, it falls to Free when the 
lever à pet baek, the signalman is compelled to raise the ned 
with his hand, and so lock it. It was pointed ont that the 
signalman could then, if he chose, by pressing the plunger whilst 
in the act of raising the rod, plunge without being locked. I 
should hardly think he would try to do this; still, a small cavity 


| was then cut in the plunging picce, to so coincide with this safety 


device that this cannot now be done. 
Fig. 124 shows diagrammatically how this is effected, and a вре- 
cimen is оп the table. A is the locking blade attached to rod 9 
(Figs. 10 and 11), held up by the small wheel 7, engaging under 
the catch-piece 8 at the same time that the armature is held up by 
the permanent magnet. To the locking blade A is attached a 
metallic friction piece, B, binding against A, but free to move inde- 
pendently to the extent allowed by slot C. The friction piece B 
has a projection, D, to engage in the cavity E of the angle piece F, 
which is part of the plunger for transmitting the current to unlock 
the controlling si at the box in the rear. 
Now, as shown in Fig. 124, the instrument is in the locked 
ition, and the angle piece, F, ooinciling with the cavity 
tween D, and the upper portion of a slot, G, in the locking 
blade, A, is free to allow the plunger to be operated—that is, so 
far as the locking blade is concerned. If now the lock is dis- 
charged, the blade, A, and the friction piece, D, fall into the 
ition shown in Fig. 128; when they are again raised to the 
ocked position, the overlift is given as shown in Fig. 12c, 
where D is shown engaged in cavity, E, of the angle piece, F, 
and the catch-piece, 8, is raised & corresponding distance above 
the wheel (which is also the measure of the overlift), and is a 
little beyond the point where the armature ‘‘clicks” on the 
pole-piece of the magnet. Blade A is then allowed to fall so 
that catch-piece, 8, again rests upon the wheel and the projec- 
èin, D, of the friction piece, B, is then clear of the junger 
angle piese, F, as shown in Fig. 124. If the cavity, E, wepe 
not cut in angle pices, F, the upper portion of D would engege 
with the bottom o£ the angle piece when the plunger was predsed 
in by the hand, and thus, by wriggling the pluager and the rod, 
plueging would be possible whilst the lever was still unlocked. 
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| The Rail Contact. 

In any complete system of electric interlocking there can be no 
doubt that the rail contact, or treadle, is the most important factor 
to be considered, because upon its reliability the safety of the 

mainly depends. It is the means that shall indicate the 
presence of the train clear of the section to which it refers, and is 
really the positive permission to the signalman to admit a following 
train into the section. It is essential that a rail contact should only 


a rail, and Fig. 17 is a section, showing the working p rts of the 
a tus. в, 
à e contact maker is supported by a strong cast-iron beam 
or small girder, A, which, by means of claws B, Bl, and screws 
C, C1, is y screwed to the bottom flange of the rail D. In the 
centre of the beam is a broad shallow dish, the rim of which is 
covered by a thin steel plate, similar to the diaphragm or mem- 
brane of a telephone. On this iron diaphragm rests an iron disc, 
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be actuated by the weight of an engine or i It will not do 
to [Бе merely actuated by the flange of the wheel. It must not be 
capable of being actuated by a trolley, or being walked over, or 
jumped on, or by a bar, or other reasonable weight, falling upon it. 
i must not be capable of being operated by hand, or other means 
but the deflection of the rail. The battery must be fixed near the 
contact, and not at the signal box, so that any failure of the circuit 
must be, as the Government inspector remarked at a certain inquiry, 
in the direction of safety. 

To Lock | 


Both Sykes’s and Siemens’s contacts are doubtless 
excellent examples, and both are carried on the rail itself. 

Sykes’s contact is shown in Figs. 13, 14, and 15, and a 
model is on the table. 

Three cast-iron brackets, 1, 2, and 3, are secured to the rail, 
and the treadle bolted to 1 and 3 by bolts, B, B. The centre 


bracket has an adjustable pin, P, which passes through a slot, and 
rests on the tails of two levers, L, L, the extreme ends of which are 
under the mercury cups C, C. The weight of an engine or coach 
over the spot P results in the tilting of the mercury cups, thus 
making or breaking contact, as the case may be. 

Siemens' contact is shown in Figs. 16 and 17. 

Fig. 16 shows a side view of the complete apparatus attached to 
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cc (Fig. 17), which is held at the centre by the plunger d. This 
plunger is so adjusted that it just touches the under surfaee of 
the rail when the apparatus has been firmly screwed to the latter, 
The dish, steel diaphragm, and the disc are covered by a dome, 
aa, in the centre of which moves the plunger d ; and on this cover, 
and under the foot of the rail, is а ring of solid india-rubber, t, 
laid round the plunger, d, to protect it from the penetrating sand 
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which otherwise might impede its free action. The pressure upon 


this steel diaphragm by the deflection of the rail, due to a 
train, forces some of the mercury in the dish underneath up the 
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tube, æ, and the cup, y, into which the contact points, 2 (to be 
joined together), are suspended, and thus closing the electrical 
circuit. 

Neither of these forms have, however, been made use of on the 
Great Eastern Railway ; but it would be interesting to learn from 
users of them to what extent they are in operation, and what is 
the result of their experience. 
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The form used on the Great Eastern Railway (and we have about 
400 of them in use)is shown in Fig. 18, and & model is on the 
table. This was designed by myself, in order to obtain a rubbing solid 
oontact, in preference to mercury, and to be self-adjusting by the 

e of each train. It is secured to a strong timber, bolted to, 
and underneath, the ends of two adjoining sleepers. 

As will be seen, it consists of an iron containing box, with a long 
heavy lever, 1, at one end of which is a tail-piece, 2, to fit into 
a corresponding hole in the web of the rail. steel key-piece, 3, 
which is adjustable, is used to avoid undue looseness in the hole 
owing to wear and tear. At the other end of the lever, and in- 


sulated therefrom, is a self-adjusting friction clutch, 7, and contact 

iece, 4, which shdes somewhat tightly up and down on the steel 
bar 8; and the range of the movement of this is controlled by the 
steel stop pins 5 and 6 without interfering with the free move- 


ment of the lever itself. It will be obvious that this arrangement 
provides that, should there be a tendency to make contact through 
the road sinking, the next train readjusts it, and, therefore, 
each train may be said to readjust the contact for the following 
train. 

This friction clutch rail contact has given rest satisfaction. 
During the six months ending September 30th last (probably our 
busiest months in the year), although the 400 rail contacts were 
operated in the aggregate for 5,856,000 trains, there were only 
five failures ; and this, I think, is a remarkable result. During 
the months of July and August, however, though actuated in 
the aggregate for 1,953,000 trains, there was not a single failure. 


Back view. 
Fic. 18. 


Although it is exceedingly rare for & failure to take place on 
the wrong side (that is, the lock to be taken out before the train 
arrives) there is always the element of possibility that in any 
form of rail contact it may do so. In order to avoid this, I have 
devised a simple means for. ordinary through rail contacts, 
which should practically extinguish this form of failure. At the 


spot where the rail contact is fixed, one of the rails is insulated: 


at each end from the adjoining rail (see Fig. 21), the usual 
metal fish-plates being insulated from the rails (or they may be 
replaced by oak blocks), and the positive pole of the rail contact 
battery, which is in a box on the spot, instead of going direct to 
earth, is attached thereto. The battery is then only joined up to 
earth by the axle and wheels connecting the insulated rail to the 


-_— — — — 


opposite rail (which is making good earth), at the exact moment 
when it is wanted—that is, just as the wheels are passing over the 
rail, the deflection of which manipulates the rail contact. It should 
be remembered that with Sykes'a locking the rail contact is not 
connected to the instrument at all until the signal is taken off for 


the train. 
| The Electric Fouling Bar. 

At certain points, after passing through a section, a train may 
not require to go into the section in advance ; or it may be required 
to shunt into a siding to let a following train pass, and in this case 
it would not pass over the sectional rail contact. 

To provide for this at the entrance of, but inside, the sidings, a 
Sykes’s electric fouling bar (Figs. 19 and 20) is fixed, of sufficient 
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length to ensure that any vehicles entering shall always have at 
least one wheel on the bar to depress it. A few yards further in 
the sidings a rail contact is fixed. The depression of the bar, by 
actuating the switch 1, breaks down the rail contact circuit, so 
that, although the latter is operated as the engine passes over it, 
it does. not release the back lock until the last vehicle has passed 
over the bar. This ensures the tail of the train being clear of the 
main line before a following train cau be accepted. 
In Fig. 20 the rail is shown at 2, and the flange of each wheel 
depresses the bar3 (the axis of which is at 4), raising the heavy 
need end 5, and pulling the rod 6, connected thereto by the 
angle piece 7, and actuating the switch 1. 


Side view. 


At very busy pointe it is sometimes desirable (in order to get 
the traffic through quickly) to allow more than one train in a 
block section, and this can be done with safety with Sykes's 
system. An advance starting signal is placed well ahead in the 
section, between two cabins, and is electrically controlled by the 
signalman ahead. A train, being accepted from the rear, may be 
passed out of that section, over a rail contact to release the starting 
signal back lock, up to the advance signal, and the starting signal 
put to danger behind it. Another train can then be accepted from 
the rear. The starting signal (apart from the mechanical locking) 
cannot again be pulled off, for the second train, until the advance 
signal has been lowered, and the first train passed over a rail con- 
tact, ahead of that signal, and the signal put to danger and relocked. 
Then the starting signal is free for the second train, and so on. 
We may, therefore, have a train between A and В,” another 


Contact Maker. Top view. 
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between В” and his advance signal, and a third between {that 
signal and cabin ** O," all fully protected. omoa 
Sykes’s Signal Reverser. I 

In some cases it is desirable for the train ifself to automatically 
place the advance signal to danger, independently of the signalman. 
À Sykes's signal reverser is fixed between the balance-weight lever 
and the signal arm, and moves with the upright rod when the arm 
is lowered. On the train passing over the rail contact, part of ‘the 


> Friction Clutch Rail Contact 


,” piece on end of Lever. 
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current transmitted therefrom is used to discharge this signal 
reverser (and the arm goes to danger) at the same time as the back 
lock of the lever is released in the signal box. On putting back 
this lever (which is then locked) it re-engages with the reverser, 
ready for lowering for the next train. 

Figs. 22, 23, and 24 show this reverser in its three positions. In 
Figs. 22 and 23 the signal arm is lowered, and, on the train - 
ing over the rail contact ahead, a current is transmitted through the 
electromagnet coils M, which attracts armature A, and releases the 
hammer B, and this, falling on rod C (see Fig. 23), disengages the 


F16. 22. 


Fia. 28. Fid. 24. 


сабоћ D from roller arm E; and slide Е being bevelled, the top 
weight of the signal arm, the rod and the apparatus, falling by 
gravity, and raising the signal arm, forces the roller arm E to 
assume the position shown in Fig. 24, where the hammer is again 
caught up by the armature A. en the signalman replaces his 
lever, the slide Е moves downward, and the roller arm is caught up 
by the catch D. 


&he ordinary electric inter | tra 
taneously accepted from both lines, the locking instruments are so 
interlocked with the points 
be set so that an up train accepted could not possibly cross the 
path of a down train, and vice 


_ The apparatus is simple, works satisfactorily, and deserves to be 
more largely used. | 
Siding, Junction, and Cross-over Working. | 
No system of electric interlocking can hope for very wide appli- 
cation that does not specially commend itself, not only for ordinary 
through working (which is comparatively easy), but as equally safe 
and applicable for siding, junction, and cross-over working. 


Central Janc- 
c S — 
ў? ae 5 A 
a 
[>< 
PASTE RM JONC. 
Fra. 25. 

On the Great Eastern Railway we have found Sykes’s system 
specially suitable, and we have largely taken advantage of its 
facilities by providing, I believe, the most complete arrangements 
yet devised for avoiding mistakes at such points. 

i al , | 

І - | ї i 
. 
/ 40 
Д = | 
ell а i PTT | 
ПШ el Contac 
ПЕГЕ 
2 
.. (| — 
ly 
--4 


we. 


Fia, 26, 


Junction Interlocking. . | f 
At junctions of converging lines, with very short sections, whilst 
arlooking prevents trains being simul- 


that the pointe for a down road must 


THE ELECTRICIAN, FEBRUARY 19, 1897. 


587 


Diagram Fig. 25 will best illustrate what is meant. All the 
through lines, sidings, carriage roads, &c., are left out; only the 
lines concerned being shown, and the one signal referred to. Now 
(with reference to Fig. 25) before Central Junction can plunge to 
accept, and unlock the section signal,for an up train from Polygon, 
he must set his down local 
down train could not possibly pass across the path of the up train 
accepted from Polygon. | | 

When this point lever, 1 (Fig. 26), down local to main, is back 
in the frame, the small lever, 2, on the instrument shelf is un- 
locked. Pulling over this small lever unlocks the plunger, 3, by 
raising rod, 4, enabling the up train to be accepted ; but the same 
motion of the small lever, raising the locking piece, 5, on the rod, 
4, into the slot, 6, in the tappet, 7, mechanically locka the down 
points as set; and at the same time the armature, 8, is raised 
up to the coils, 9, and the small wheel, 10, passing under the 
angle piece, 11, on the rod, 4, this small lever is itself, as well as 
the points, electrically locked. He may now plunge to accept the 
up train, and he can neither alter the points, the small lever, or 
the plunger, until the train has passed a rail contact at point, A 
(зе Fig. 25) on the platform line, and is either standing at the 
starting signal, B, at danger, or, if the latter із off (which 
would then mechanically lock the same points, and be itself back- 
locked electrically), until the tail of the train has arrived well over 
the down road, and the signal again put to danger behind it. The 
small lever, being unlocked by the current from the rail contact at 
À, and the starting signal at B being to danger, the points may be 
Altered to down local; but this, by preventing the rod, 4, from 
being raised (it cannot be unless the locking piece, 5, coincides 
with the slot in the tappet, 7), again locks the small lever, and 
prevents another up train being accepted from Polygon. This 


arrangement is essential, because, being at a platform, we may 


require the train to stand there, with the signal at danger, so that 
a train may be allowed to cross its path on the down local. 

At other nearly similar converging lines, but not at a platform 
the signalman is compelled to lower his home signal for one line 
(which, of course, mechanically locks the lever of the home signal 
for the other converging line, and the signal for the opposite road, 
that would cross its path) before he can plunge to accept a train 
in either direction: And such home signal being lowered enables 
the signalman to plunge, and unlock the starting signal, for the same 
line at the rear box; but the plunger and the signal alike remain 
locked in that position until the train so accepted has arrived and 
passed over the rail contact at the clearing point. 


| Sidings and Cross-over Connections. 

Again, in the case of sidings and cross-overs, this same electrical 
and mechanical locking between points and plungers comes in. 
à train has been plunged for—that is, the rear box starting signal 
electrically released—the points leading from the sidings to the up 
line are locked. But, if the points are already over for a train from 
the sidings, then an up train cannot be accepted from the rear. And 
if the train from the sidings requires to cross over to the down line, 
if the.points are so set, a down train cannot be accepted ; but if а 
down train has been accepted the cross-over points to the down road 
cannot be got until the accepted train has passedand the road is clear. 


Crossing Trains from Down to Up or Up to Down Lines. 

Here, again, is another application of interlocking between 
points and section plunger. А small Sykes's lever is fixed in the 
up plunging instrument, which, pulled from right to left, locks 
the up plunger and unlocks the points. , Pulling over the points 
locks this small Sykes’s lever, as previously explained, in this 
position. If a train is to be crossed from the up to the down road, 
the signalman must go through the reverse motions. If, however, 
an up train has been accepted, he is unable to move the cross-over 
points from down to up ; and if a down train has been accepted, 
heis unable to move the cross-over points from up to down, until 
such trains have passed clear of the section concerned. The small 
lever normally controls the points. Moved over, it controls the 
plunger and releases the points, and, the points being moved, locks 

the small lever in tbat position. | 

And here I think I ought to point out why, it seems to me, 
Sykes’s system lends itself most effectually, in the simplest manner, 
and at the least expense, to sidings, junction, and cross-over 
working. I have heard it said, even by those for whose opinions 
on the subject I have the greatest respect, that they have not, and 
do not require, in their interlocking any back lock for keeping the 
signal off, until the train itself arrives, and releases it. 

They can, it is claimed, always put the signal to danger with 
their systems. Quite so! and, unfortunately, the lever right back 
in the frame. It is, I submit, just that which they ought not to 
be able to do, because, as the lever can be put back in the frame, 
it releases conflicting point levers and signals otherwise held locked 
at danger by the ordinary mechanical locking. 

For instance, at a junction of converging lines, and where an up 
train for one road would cross the down road for the other, and 
тсе versá, and the locking of which is on the two home signals, it 


oints for down local to main, so that a 


only requites one of the rods or blades in each Sykes’s instrument 
to be about 1$їп. longer than usual to prevent plunging until the 
home signal is taken off. When it is. off, it is electrically back- 
locked in that position, and you may safely plunge for a train, 


‘because it has itself locked, by the mechanical locking, the other 


contrary signals. | 

There are many variations of this combination of the locking 
instrument, the plunger, and the points, together with the small 
Sykes's lever, to effect different. purposes, and facilitate traffic 
generally, whilst ensuring that every train is within the protection 
of one or other of the stop signals ; sometimes between home and 
starting signals, and sometimes between the latter and the advance 
starting signals, the back motion of the leading signal taking the 
front lock out of the rear signal, and separate rail contacts taking 
the back locks out of both. 1 . 

Within the limits of this Paper it would not be possible to give, 
however interesting it might be, the details of the electro-mecha- 
nical devices in use for safely facilitating the traffic in busy stations 
like Waterloo, Caunon-street, and Liverpool-street Station. A 
lucid description of the electrical devices and combinations for 
checking and controlling, advising and reminding, and generally 
assisting the signalmen in safely working the enormous amount of 
traffic at the different London terminal stations, would be amply 
sufficient to warrant & most interestiog Paper on this subject alone. 


(To be concluded). a 


PHYSICAL SOCIETY. 


— — 


A special general meeting of the Society was held on Friday, 
February 12th. The chair was taken by Capt. Abney, who, as 
retiring President, referred to some of the changes which had 
occurred in the Society during the past year. The annual sub- 
scription had been raised, but a satisfactory number of new Fellows 
had been enrolled. The Society had lost two by death. A good 


- deal of work had been done in the direction suggested by the 
‚ discoveries of Röntgen. 


The treasurer, Dr. Atkinson, then pre- 
sented his report and balance-sheet for the year 1896. There was 
evidence of improvement in the financial position, but there was 
still a deficiency to be met. Profits from sales of publications had 
been small ; it was desirable to reduce the price of the volumes of 
** Collected Papers of Joule and Wheatstone,” and to call the 
attention of physicists to these valuable records of classical work. 
Mr. Walker suggested that physical laboratories, especially those 
in London, should be visited by Fellows of the Society with a view 
to comparing notes as to the constzuetion of apparatus; professors 
of colleges and other institutions should be invited to appoint 
visiting days for this purpose. Votes of thanks were passed to the 
retiring President, Council, and officers,-aad also to the Councilof tke 
Chemical Society for the use of their rooms at Burlington House. In 
replying, Capt. Abney said that the coming year would. probably 
bring about further improvements in the system of abstracting and 
indexing by co-operation with other societies at home and abroad. 
He then read the list of Council and officers for the year 1897-8. 
President: ` Shelford Bidwell, M. A., LL. B., F. R. S. Vice-Presi- 
dents who have filled the office of President: Dr. Gladstone, 
Prof. G. C. Foster, Prof. Adams, Lord Kelvin, Prof. Clifton, Prof. 
Reinold, Prof. Ayrton, Prof. Fitzgerald. Prof. Rücker. Capt. 
Abney. Vice- Presidents: Major-Gen. E. R. Festing, L. Fletcher, 
Prof. Perry, Dr. G. Johnstone Stoney. Secretaries: T. H. 
Blakesley, H. M. Elder. Foreign Secretary (new office): Prof. S. 
P. Thompson. Treasurer: Dr. Atkinson. Librarian: C. Vernon 
Boys. Other members of Council: Walter Baily, L. Clark. 
A. H. Fison, Prof. Fleming, R. T. Glazebrook, Prof. A. Gray, 
G. Griffith, Prof. Minchin, Prof. Ramsay, J. Walker. The newly 
elected President, Mr. Shelford Bid well, then took the chair, and 
an ordinary meeting was held. | 
Mr. BLAKESLEY read a Paper by Мг. Н. Н. Hoffert 


“On the Use of Very Small Mirrors with Paraffin Lamp and 
Scale. f 
For the mirrors of reflecting instruments the author prefers 
small rectangular strips of microscope cover-glass, chosen thin 
and plane. These are first silvered and then cut to shape by a 
splinter of diamond embedded in wax.: They are about 8mm. 
long by 15mm. broad, and are suspended so that their longest 
sides are vertical. Rectangular mirrors suspended in this way 
are lighter and have less inertia than round mirrors of equal 
aperture. A paraffin lamp flame placed edgewise to the mirror 
gives. sufficient illumination. The image of the flame is focussed 
on the mirror by a lens mid-way between them; it is a right 
vertical line, and thus conforms to the shape of the mirror. A 
scale is fixed upon a screen between the lens and lamp; and 
the screen has & circular aperture just below the, centre of the 
scale, provided with a vertical cross-wire. The relative position 
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of screen and lens is adjusted so that an image of the wire is 
formed upon the scale after reflection at the mirror. 
DISCUSSION. 

Mr. BOYS said he had frequently used small mirrors constructed as 
described by the author, and he could not see what was new in the method, 
except that a paraffin lamp had been found sufficiently bright for the pur- 
pose. It is desirable to diminish inertia by choosing extremely thin ide 
Microscope cover-glasses are generally supplied in squares or discs very 
fairly equal in size ; if they are dealt out on a table like a pack of cards 
their relative thicknesses can be judged by the note produced as they fall. 
Flatness can be estimated nearly enough by balancing them one by one 
upon the knuckle nearly level with the eye, and observing the reflection 
of an illuminated straight edge, such as a window bar. All rejected glasses 
should be broken. The good ones can be further examined by a teleacope 
and artificial star. A common “ writing diamond is best for cutting the 
thin plates. Special care must be taken not to distort the mirror in fixing 
to the suspended system. 1f liquid shellac is used in tbe attachment dis- 
tortion will certainly occur, at any rate if it is applied throughout the 
whole length of the mirror. The best way is to make the attachment ata 
mere point, near the top of the mirror, using a speck of shellac as viscous 


as possible, and heating, if necessary, by radiation, not by conduction. Mr. 
Boys thought that a reflecting prism near the mirror might be used in certain 
cases where a paraffin lamp with its inevitable vertical flame was required for 
horizontal projections. For general purposes, Mr. Boys prefers some such 
arrangement as the following: If the source of light is à poiat, a lens is 
employed forming an image of the source upon the scale, vid the mirror 
(if the source of light is a surface this lens is evidently superfluous). The 
cross - wire is stretched near to the lens on the side towards the mirror. It 
is now necessary to focus the cross-wire upon the scale, and this is best 
done by a plano-convex lens, fixed as near as possible to the mirror, with 
its plane face towards the mirror. The light passes twice through this 
lens. As it may be necessary to change the plano-convex lens from time 
to time, according to the distance of the scale, Mr. Boys attaches it with a 
little vaseline to a strip of plate-glass in front of the instrument. One 
advantage of such an optical system is that it allows the instrument to be 
set up in the same position with respect to the scale, at all times. 

Prof. S. P. THOMPSON pointed out that Mr. Hoffert had obtained his 
results, using only one lens, by properly choosing the position of the cross- 
wire. 

A vote of thanks was given to the author, and the meeting 
adjourned until February 26th. 


BARE COPPER-MAIN CULVERT. 


The accompanying drawing illustrates a new type of culvert for 
bare copper mains, designed by Mr. T. H. Tonge, the engineer to 
the National Electric Supply Company of Preston, in conjunction 
with Doulton and Co. of Lambeth, which has recently been adopted 
for an extension of mains at Preston. Hitherto such mains hive 
been in nearly all cases laid in culverts constructed in situ of con- 


a recess for the reception of an insulator, which is secured with 
pitch. The insulators are of glazed vitrified stoneware, of the pat- 
tern used by Prof. Kennedy, and supplied for Aberdcen, Oldham, 
Belfast, Edinburgh, and Sunderland. Prof. Kennedy’s system of 
laying the copper strips on the flat in slots in the insulators has 
been adopted at Preston. This system permits of the section of 


crete or brickwork, or in iron culverts. Iron culverts can be | copper in each slot being increased to one square inch by drawing 
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rapidly laid, but they are costly and their use is attended with risk 
of short circuits ; while the construction of concrete or brick culverts 
is а slow process, and one which is objectionable owing to the length 
of time during which the ground must be kept open. The culvert 
used at Preston is constructed of sections of strong glazed stone- 
ware 2ft. long, which are bedded in Portland cement on stoneware 
cradles at the joints. Every third section of culvert is made with 
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in extra strips after the culvert has been laid. The culvert is 
covered with flags set in cement. Beneath the culvert a Jin, stone- 
ware pipe has been laid, to receive pilot wires, &c. 

The cost of laying the culvert was carefully noted, and it was 
found to compare favourably with that of concrete, and further 
the ground was kept open not more than about half the time that 


would have been necessary had concrete been used. 


NATIONAL PHYSICAL LABORATORY. 


The Marquis of Salisbury received at the Foreign Office on Tuesday a 
deputation who asked the Government to establish a National Physical 
Laboratory at a cost of £30,000 for buildings, and £5,000 a year for 
maintenance, | 

The deputation consisted of Lord Rayleigh, Lord Lister, Sir John Evans, 
Sir Douglas Galton, Sir Henry Roscoe, Sir Andrew Noble, Prof. W. G. 
Adams, Prof. W. Chandler Roberts-Austen, Prof. W. E. Ayrton, Mr. J. 
Wolfe Barry, Prof. R. B. Clifton, Prof. G. H. Darwin, Mr. Francis Galton, 
Mr. R. T. Glazebrook, Prof. W. M. Hicks, Dr. J. Hopkinson, Prof. J. V. 
Jones, Prof. John Perry, Mr. W. H. Preece, Prof. William Ramsay, Prof. 
A. W. Rücker, Mr. Robert H. Scott, Mr. W. N. Shaw, Mr. J. Wilson Swan, 
Prof. Silvanus Thompson, Prof. W. A. Tilden, Prof. Michael Foster, aud 
Mr. G. Griffith. 

Lord LISTER said it fell to his lot to introduce the deputation, as being 
President of the British Association, with which the idea of a national 
physical laboratory originated, and also of the Royal Society, which took an 
equal interest in the matter. Lord Kelvin desired him to say that he was 
unavoidably absent ; he was in full sympathy with their object and would 
have been present had it been possible. 

Prof. RÜCKER said the scheme consisted oftwo parts, which, although 
closely connected, must be regarded as separate. The first was the pro- 
posal for the establishment of a national physical laboratory, and the 
second was a suggestion of a purticular method for giving effect to it. There 
were certaiu types of physical investigation. which were too laborious and 
lengthy to be undertaken by individuals or by the staffof an institution the 
primary duty of which was to teach, but on the 'other hand, were too closely 
connected with the advancement of knowledge and with research to be 
undertaken by the staff of a Government department. Of these types, 
the first was the investigation of slow changes in the properties of matter 
which persisted through Jong periods of years. Lord Kelvin had made a 
beginning in the investigation of these in his laboratory at Glaagow, but 
it was not too much to say that, although the properties to be investigated 
might prove to be of great importance both to scientific theory and to 
industry, very little was kuown about them at present or was likely to be 


known except by an organised effort such as they now suggested. 


The 
secomd task they wished to undertake was the testing and verification 
of instruments useful alike to industry and research. Something 
had been done in this country to meet this want. Standards of various 
kinds were in charge of the Standards and Electrical Departments 
of the Board of Trade, but the work which they proposed had a 
wider scope than that of either of those most useful departments ; 
and the institution which in this country most nearly approached 
the ideal which they were aiming was the Kew Observatory. But the 
permanent endowment of Kew (amounted amounted to only £447 per 
annum, derived from a bequest of the late Thos. Gassiot. Kew was the 
central observatory of the Meteorological Council, where meteorvlogical 
instruments of all sorts, photographic lenses, compasses, and many other 
things were tested and verified ; and in the last two yeara the average 
number of instruments per annum submitted to investigation had exceeded 
21,000. Paris was the seat of the International Bureau of Weights and 
Measures: and some ten years ago the Physikalisch- Technische Reichsan- 
stalt was founded near Berlin to carry out work of the type which he had 
just described. Like Kew, it received a private benefaction, the gift of the 
late Dr. Werner Siemens ; but this had been largely supplemented by the 
(German Government. At Kew they had to thank the State for the site and 
the use of an old building. In Germany new buildings bad been provided, 
at a cost of about £200,000, and the annual outlay upon the Reichsan- 
stalt amounted to £15,000. The researches carried out, both in Berlin 
and in Paris, had in the comparatively short space of 10 years produced 
remarkable results. To give one instance: Mercurial thermometers were 
subject to errors which made them very difficult to use for weurate work. 
Researches on glass carried out in these foreign laboratories resulted in 
the discovery of a material free from many of the objections which might 
be urged against ordinary glass, and a prolonged study of the thermometer 
resulted in increasing the accuracy of mercurial thermometers five-fold, 
As & consequence of this no high-class mercurial thermometers were now 
made in this country, and we had to send abroad for them; in fact, at 
Kew itself our therinometric standards were a series of instruments which 
had come from Paris, and would have to be sent there to be verified if any 
accident or careless handling should throw a doubt upon their indications, 
At the Reichsanstalt there was a large department specially devoted to the 


THE ELECTRICIAN, FEBRUARY 19, .1897. 


339, 


investigation of problems useful to industry, and it was underatood that 
instrument-makers, when in doubt as to the best construction of some new 
and delicate instrument, could obtain help from the experts in the National 
Laboratory. They were very anxious, therefore, that at Kew, or else- 
where, an institution should be provided which should do for the United 
Kingdom that which the Reichsanstalt did for Germany, and that which, so 
far as its inadequate endowment would allow, Kew had attempted to do 
for England. The third group of investigations which they wished to 
undertake was also carried out in the Reichsanstalt—namely, the sys- 
tematic measurements on the physical properties of various bodies, which 
would hereafter be data of the greatest importance, both for science and 
industry. There was no provision whatever for meeting this want in the 
United Kingdom. They thought the best plan would be to enlarge the 
Kew Observatory so that the work carried on there might become 
more nearly equivalent to that undertaken at the  Reichsanstalt. 
The government of the enlarged observatory might be in the hands 
of a committee appointed by the Royal Society, or a body like the visitors 
of the Greenwich Observatory, appointed by the principal societies which 
represented science and industry. They asked for some £30,000 for 
buildings, and £5,000 per annum. 

Lord RAYLEIGH said the enormous sums which were being devoted 
in Germany in aid of science was a matter which was constantly being 
brought home to the scientific world; and he could not but feel that unless 
this country made some effort in the same direction, there was very serious 
danger indeed that we might fall hopelessly in arrear. 

Sir DOUGLAS GALTON said the assistance they asked for was only a 
supplement to the policy which the Government adopted a few years ago 
with the object of promoting technical education. 

Mr. J. WOLFE BARRY said he felt very strongly that every branch of 
applied science was greatly in want of such help to its development as 
would be given by the establishment of a scientific laboratory of research. 

Sir ANDREW NOBLE also supported the petition. 

Lord SALISBURY, in reply, said: I have listened with very great 
interest to a subject which certainly is not second in interest to any that 
I know of, and which has been developed by persons fitter that any others 
probably in this country to expound it. It differs in some respects from 
deputations that we often have to receive in that it hardly deals with any 
controverted matter. We are all of us, as we all must be—anybody who 
bas looked into the subject at all—heartily anxious for the attainment of 
the objects which you advocate so far as they are practicable. But, of 
course, such & question as you bave laid before us to-day depends not for 
its acceptance upon those wide conceptions of public utility that you 
have explained; it. rather depends upon the narrower issue of finance, 
for there is surely no Chancellor of the Exchequer in this country 
who, if he was possessed of & bottomless purae, would not send 
you out of the room with the.concession of everything in this respect 
that you could desire. The question is as to the furnishing of the 
means, And there 1 am afraid I am not able to give you anything 
like a final or conclusive answer. I had hoped that the Chancellor of the 
Exchequer would have been here himself, but he has been forced to take 
the chair at a very important committee from which it was impossible for 
him to absent himself, and my courage is not equal to pledging him in his 
absence. I сап only only be quite certain that his sympathy is heartily 
with you, and that he would be very anxious to give such effect to the 
objects that you have in view as it is in his power to do. I do not think 
that the exertion which you require from him is quite of the limited kind 
which has been represented. Prof. Rücker was very moderate in his ex- 
pressiona, but he omitted some very important words in laying bis 
estimates before you which he has printed in the document that 
he has circulated. He told you that the grant would be £30,000 
for buildings and £5,000 a year. But what is said here? 
is thought that at first a grant of £350,000 for buildings and an annual 
grant of £5,000 a year might meet the more urgent necessitiesof the case.” 
Those are very terrible words to a Chancellor of the Exchequer. They 


hold out to him indefinite prospects of controversy, in which he himself is | 


not made to play the most agreeable part. I never wasa Chancellor of the 
Exchequer, but I should imagine he would look upon a deputation of this 
kind, not only from the high philanthropic and patriotic point of view 
from which he desires to regard it, but also rather as a body of men 
employed in contriving instruments of torture for himself. Therefore, I 
must reserve anything I have to say so far as the effect of those 
figures on his mind may go. But there is one consideration which 
pressed itself upon me when 1 read these papers, and still more when I was 
listening to the interesting speeches that we have heard, and that is, that 
the kind of security that the Chancellor of the Exchequer would probably 
want is not assuratices of moderation upon your part, which, even if they 
bind yourselves, will not bind your successors, but some limitation of scope 
and area in the kind of assistance that you desire from him, which shall 
prevent, or which shall destroy that vista of growing and unlimited 
expense which a Chancellor of the Exchequer is apt to associate with all 
great national movements of this kind. 1 have known movements begin 
with very modest thousands and end with millions atlast. "There is a dis- 
tinction in the objecta which you seek, on which I should think it was 
worth while for you to lay some emphasis. So far as you are inviting the 
Chaneellor of the Exchequer to contribute to an institution for 
general] research, though there can be no question of the value 
of your objects or of their importance to the publie weal, yet you will 
readily admit that the research into the secrets of nature affords a 
horizon to which there is no end or bound ; aud he may well be startled 
at the commencement of a new chapter in the Estimates ot whose closing 
periods he cannot form any conception. If the more limited work of stan- 
dardising was pressed upon the State and the more extensive portion of 
your work. which involves general and unlimited research, was reserved -- 
for the present, at all events—to such assistance as you might get from 
private muniticence, I think we should have more chance of making a satis- 
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factory beginning. This is, however, only а suggestion. I observed that 
all the speakers dwelt upon the enormous magnitude of the task that was 
before us, and I have no doubt they represent accurately not only the 
facts of the ease, but the impression that was made on their own minds. 
But, still, I think in dwelling on those considerations they hardly displayed 
the wisdom of the serpent. It is not the magnitude of the task on which it 
is desirable to lay streas ; it is on the importance of those portions of the task 
which lay immediately to your hand and on their germaneness to the duties 
which the State has always acknowledged and has hitherto to a great 
extent undertaken. In the hope that it may be found possible in the 
greatest possible measure to concede to you the objects which you have in 
view, but without attempting to pledge the bearer of the puree to the 
extent to which that purse would be opened, I have only to thank you 
heartily for your presence here to-day and for the very interesting speeches 
which I have heard. 

Lord LISTER thanked the Prime Minister for his kind reception, and 
the interview then terminated. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, February 19th. 
Roya. INSTITUTION. 
9 рап. Friday Evening Discourse, “ The Approaching Return 
of the Great Swarm of November Meteors,” by G. 
Johnstone Stoney, F. R. S. 
MONDAY, February 22nd. 
Society Or ARTS. 
p.m. Cantor Lecture IL: “The Industrial Uses of 
Cellulose," by C. F. Cross, 
TUESDAY, February 23rd. 
. RoYAL INSTITUTION. 
3 p.m. Afternoon Lecture VI.: Animal Electricity," by 
Prof. A. D. Waller, F. R. S. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Papers to be read :—(1) The 
Main Drainage of London," by Messrs. J. E. Worth and 
W. Santo Crimp. (2) “ The Purification of the Thames," 
by W. J. Dibdin. 
WEDNESDAY, February 24th. 


э 


SocrETY OF ARTS. 

8 p.m. Ordinary Mceting. Paper to be read, “ Reproduc- 
tion of Colour by Photographic Methods," by Sir Henry 
Trueman Wood. . 

THURSDAY, February 25th. 

E INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.i. Mr. Hollins will give his reply to the discussion on 
his Paper, “Electric Interlocking the Block and 
Mechanical Signals on Railways." Paper to be read, 
* Relative Size Weight and Price of Dynamo Electric 
Machines," by E. Wilson. 

SocIETY OF ARTS. 

8 p.m. Howard Lecture V.: The Mechanical Production 
of Cold,” by Prof. J. A. Ewing, F. R. S. | 

FRIDAY, February 26th. 

PuysicaL SOCIETY. 
5 p.m. Meeting at Burlington House. Paper to be read, 
„On the Photography of Ripples,” by J. H. Vincent. 
ELEcTRO-HARMONIC SOCIETY. 
8 p.m. Concert (Ladies’ Night) at the St. James’ Hall 
Restaurant (Bauquet Room). 
*.* Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 


. Wednesday noon. 


Ä!-'— —.—̃̃——...̃.—.—.. ES 


The Spanish Telegraph System. — The Madrid correspondent 
of The Times writes :—“ The telegraph system throughout 


this country has always been a crying scandal, and instead of 


improving with the times and the advance of science it appears 
to get worse. The most ordinary atmospheric disturbance is 
sufficient to render unserviceable the greater part of the lines 
throughout the country, while a heavy fall of snow or a gale 
of wind generally results in a complete paralysing of the whole 
service. Under this condition of things it might fairly be 
expected that the authorities would not place additional diffi- 
culties in the way, and that the public convenience would be to 
some extent considered ; but it is not so, and the inefficiency of 
the office is only on a par with the defective state of the matériel. 
Further, the senseless and useless censorship which is exer- 
cised by the Home Office, without the slightest discretion 
being used as to the nature of the contents of the telegrams 
detained, results in hours of delay. Two telegrams sent to 
The Times within the last week were detained nine hours 
before. they were despatched.. 
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ELECTRO-CHEMISTRY. By Dr. Gzomaz Сова. Price 28., post free. 
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. By A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 
THE MANUFACTURE OF ELECTRIC LIGHT CARBON 8. A Praotical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d: post free. 
THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. 
LOCALISATION ОР FAULTS IN ELECTRIC LIGHT MAIN 8. By F. C. 


N Read 
THE POTENTIOMETER AND ITS ADJUNCTS, By W. C Piman 
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. (Ln preparation. 
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STEEL-PLATE PORTRAITS. 


Of Willoughby Smith (out of print); И. Н. Preece, C. B., F. R. S.; Michael 
Faraday (1s, extra); Sir John Pender, G.C.M.G., М.Р. ; Sir William 
Thomson, F. R. S. (Lord Kelvin); C. H. B. Patey, C. B.; Dr. Oliver J. 
Lodge, P.R.S.; Prof William Crookes, F. R. S.; Prof. von Helmholtz ; 
Prof. V. Е. Ayrton; Lord Kayleigh, F. R. S.; Cyrus W. Field; Werner 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; William 
Sturgeon; Dr. John Hopkinson, F. K. &.; Prof. J. J. Thomson, F.R.S., and 
Sir Henry C. Mance have been issued as иеле to TRR 
ELECTRICIAN.” 

Copies of these admirably-executed Steel Engravings can be supplied, price 

Is. each, post free on roller, Is. 2d. Or framed in neat Black Pillar or 

. Brown Ornamental Frames, price 43., carriage paid, 5s. ( U.K.) 


NOW READY.—Vol. XXXVII. of “THE  ELEOTRICIAN, " bound in 
strong cloth. Price 17s. 6d., post free 188, 6d. Also ready, Cases for 
pinding; Price 2s., by poe 25 od. 


ELECTRIC. COAL-CUTTING v. PRICE REGULATING. 


In its issue of the first of this month, The Times presented 
its readers with an article on the coal industry in 1896, which 
cannot fail to be of interest to electrical engineers, affording 
as it does much food for thought. The price of coal affects 
the whole electrical industry, and that whether we regard elec- 
tricity as a means whereby the energy of coal is distributed 
for lighting, power or heating purposes, or whether we look 
forward into the immediate future when, by means of elec- 
trical transmission of power, waterfalls will perhaps to a 
large extent replace coal as a source of energy. The article 
in question gives a depressing view of the coal trade, and 
shows that whereas the average price at the pit’s mouth 
in 1890-91 was 8s. per ton, in 1895 it was only 6s., and in 
1896 approximately 5s. 6d., against an estimated average cost 
of production of 58. to 5s. 6d. In other words, there is on 
this showing practically no margin of profit. Nor can the 
philanthropic public console its good self at a. cheap rate 
for this unsatisfactory condition of affairs with the thought 
that at any rate the collier is doing well; for although 
the rate of wages is above the standard of 1887, by 
amounts varying from 80 per cent. in the Midlands to 8j 
per cent. in South Wales, the time worked is short, and there- 
fore the weekly wage is small. It is stated that the average 
time in the Midlands is 82 days per week, though the figures 
compiled by.the Board of Trade and published in the Labour 
Gazette give from January to August for all England, Scotland 
and Ireland 4:88 days per week. The fact is the coal trade 
is suffering from over production. It is an established 


economic fact that the price of a commodity, of which there 


is a surplus, is with open competition based on the lowest 


cost of production not upon the average cost price; and as 


a consequence only the better favoured, better managed 
The 
political economist will tell us that this will right itself in 
time by the elimination of the ‘‘inefficient” pits. Unfor- 
tunately, in the coal trade the phenomenon is complicated by 
the fact that the absence of a profit on the average cost of pro- 
duction does not deter fresh capital from being embarked in 
The reason is simple. A new colliery can always 
work cheaper than an old one. Hence the new colliery can, 
at least at first, make a profit. In shipping we have exactly 
the same state of affairs. Newer and larger ships always pay, 
and hence shipbuilding goes on, although there is now more 
tonnage than we have any need for. 

An attempt is being made to regulate the output in the 
South Wales and Monmouthshire coal fields, and the result 
will be awaited with much interest. The argument used is 
this. There is a certain call for South Wales coal which will 
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Toe, IPS MICH; n, LONDON. 


“ROBERTSON” "7 
LAMPS. 


Every Lamp guaranteed to be made at Brook Croen, Hammersmith. 


tí ROBERTSON?’ Lamps have been proved by independent tests to be better than any other 
Lamp ever placed on the market, and are much cheaper than any other English made Lamps. 


200,000 to 250,000 Lamps of all sizes always kept In Stock. 


0000000 


GENERAL ELECTRIC CO., Ld., 69,71 & 88, Queen Victoria St, LONDON, E.C. 


And at MANCHESTER, GLASGOW, BIBMINGHAM, F NE, HAMMERSMITH, &c., &c. 


Mavor (ошоп: и Concentric ic Wiring 


47, ый Street, Br idgeton Cross, GLASGOW.. 


F 
— — 


pe | М B : Cyclone Electric Fan X RAY TUBES. 
А | A * ;| Has been proved by the highest authorities to FLUORESCENT SCREENS. 
qs — АГ | be the Most Efficient in the Market. INCANDESCENT ELECTRIC LAMPS 


j P | 'MATTH EWS & YATES, х PRACTICAL MAKER, EXPERIMENTAL & SCIENTIFIC 


1 di , 67, Farringdon Road, Е.С. GLASS BLOWING. 
R Swinton, MANCHESTER. — 


F. WIGGINS & SONS, 0, TOWER HILL, E., 


Telephone No. 2248 Avenue 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


^ ^ 


J ADOPTED À EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, : 

AUUL T.U АТ BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS TYPES, AND SIZES KEPT IN STOCK. | 


тубе А ЭТНЕ: PATENT © < DU 


EG “FOR. UNDERGROUND ELECTRIC. MAINS so E 
DOULTON & CO.,jLambeth, LONDON, S.E. 


LAMBETH, LONDON, S.E, BIRMINGHAM. ECTS St. 
WORKS: 5 ROWLEY REGIS, STAFFS. DEPOTS: LIVERPOOL .. Soho St. 


SMETHWICK, nr BIRMINGHAM. MANCHESTER..Deansgato. EE 
ST. HELEN'8, LANCS GLASGOW ....Bothwell st. 
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Berend (O.) and Co., Dunedin House Basinghall-avenue, London, I. O... — 
Agents for Messrs, Hartmann and Braun, &o., &o. 

Conse and Simon, 52, Queen Victoria-st., London, E. C0. 2 
1 (. 7 for“ Constantia“ Incandescent Lamps, &o. 

Dennis (W. F.) and Co. 39, Billiter-atreet, London, E. CG. 2 1 
Agents for Messrs. Felten & Guilleaume & Antwerp Telepboue Works. 

Drake and Gorham, 66, Victoria-street, Westminster, London, S. W. 
Sole Agents for the Jandus Arc Lamp, 

Esptr, F., 8, East Indis-avenue, London, E. O. „06 % % „ö „ „%% % % %% % % %%% ее „„ = 
Agent for the Hungarian Incandescent Lamp Company. 

International Electric Company, 55, Redcroneetreet, London,E.C. .. = ss = 399 

ents for Міх and Genest (Limited), Berlin, 

Levi (J.) & Co., 97. Hatton-garden, London, Е.О. .. a0 as nese as œ ss as as oo os as 32 
Agents for Jules Richard, Paris. , e ML 

Quicke, С. F. 72, Finsbury Pavement, London, E. C0... 21 
Agent for Meesrs. Connolly Bros. 

Venner and Sillar, 10, Delahay-street, Westminster, London, S. W. . . seco 13 
Agenta for Chamberlain and Hookham, and for Pritchetts and Gold. 
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Agents for Hard" Incandescent Lamps, Weinert's Aro Lamps, and 
Messrs W. Küoke & Co. 
ACCUMULATORS. (See also BATTERIRS). | 
Chloride Electrical gy pe Syndicate, 89, Victoria-street, London, 8.W.... 14 
4 D. P.“ Battery Co., 66, Víctoria-st., London, S. W.; and Old Charlton, Kent. b 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E.O.. and Branches  ............ Lice yl e aa E ees e 
Electrical Power Stor. Oo., 4, Great Winchester-st., Lond., R.O., & Miliwall,M. 40 
Epstein Electric Acoumulator Co., Victoria Mansions, 98, Victoria-street, 
Westminster, London, S. W. «€«00e999«09090909290»99099090290909002.999000999099** „„ „ „66 2 
«T. H. S. Accumulator Co., 8, Delahay-street, Westminster, London, S.W.... 18 
International Electric Company, 55, Redorose-street, London, E.C. ........ 29 
Lamina Accumulator Syndicate, Braad-street Avenue, London, E.C......... 10 
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Riemens Bros. & Co., 12, Queen Anne’s-gate, London, S. W.; & Woolwich, Kent. 6 
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Wright, A. J., 70, Farriugdon - rd., London, E. ce... 138 
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Brush Electrica lEngineering Оо. ,49, Queen Victoria-st.,London,E.C. ...... 88 
Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford, 16, 24 
Easton,Anderson & Goolden,8, Whitehall-vl, London, 8. W. Works: Erith,Kent 40 
Edison and Swan United Electric Light Company, Ediswaa-baildings, 86-37, 
Queen-street, London, E. C., and Branches q .: 
Electric Construction Company, Wolverhampton; and Dashwood House, Oid 
Broad-street, London, R. C. 
Johnson & Phillips, 14, Onion-ct., Old Broad-st., London; & Cnarlton, Kent. 1, 15 
Siemens Bros. & Co., 11, Queen Anne! s- gate, London, S. W.; & Woolwich, Kent. 6 
AMMETERS. 
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General Electric Co., 69, 71 & 88, Queen Victoria- st., London, E. C., & Salford 25 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Chariton, Kent. 1, 15 
Mulirhead and Co., 64, Old Broad-street, E. C.; and Eumer's End, Kent 9 
Nalder Bros. and Co., 16. Red Lion- street. Clerkenwell, London, E. O... ͥ . 18 
Paul, R. W., 44, Hatton Garden; and saffron Hill, London, K. .. : 20 
Pitkin, J., 56, Red Lion- street, Clerkenwell, London, Е.С. .................. 20 


оозооововоосооооо оо 33 


ôl, Obaring Oross-rd., London, W.O. .............. 23 
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RIDGMO 
STORE STREET, LONDON, W. O. mas 
Established 1855. 
Specialities—Electrio Bells, Burglar Alarms, Fire Alarms, W. j 
Clocks and Fire Indicators combined, Water Gauges, Billard Markers, 
EKleotrio Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
A EE Testing and ‘Telegraph Instruments, Electrical Torpedo 
paratus. 
Automatic Call Bells for Fire Stations, &c., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and өере by 
H.M. Home Office. Contractors to H.M. Post Office and War Office. 
Electric Lighting—Domestic and Publio. Estimates Free on Application. 

Eight Prize Medals awarded. 
Telephone No, 3848. Telegraphic Address: Sae London." 
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ARO LAMPS. (See LAMPS) 
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BATTERIES. 
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Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
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estminster, London, B.W. ............... Was sector eens exes 3 Р 
General Electric Oo., 69 71, & 88, Queen Victoria-st., London, E. O.; & Salford 25 
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Johnson & Phillips, 14, Union-ct., Old Broad-st., London; € Charlton,Kent. 1, 15 
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CABLE COMPANIES. 
African Direct Tel. Co., Winchester House, 50, Old-Broad-st., London,E.O. 33 
Anglo-American T aph о „Old Broad-street, Loudon, E.C........... 9 
Brasilian Submarine Te . Co., Winchester House, 50, Old Broad-st., London. 37 
Commercial Cable Oo., 258, Broadway, New Tork, U. S. A. London Office, 

55 and 56, Bisho sgate-street Within, London, E.C оооооооовоооаз ооооооое 
Direct United States Oable Co., Winchester House, 50, Old Broad-st., London. 35 
Rastern Telegraph Co., Winchester House, 50, Old Broad-st., London, Е.О... 84 
Eastern Extension Tel. Oo., Winchester House, 50, Old Broad-st., London, E.C. 84 
Eastern & S . African Tel. Oo., Winchester House, 50, Old Broad-st., London, E. O. 36 
Indo- European 8 Co., 18, Old Broad -street, London, E. C. . .. ВЕРЕ . М5 
West African TelegraphCo., Winchester House, 60, Old Broad-st.,London,E.O 86 

CABLE SUPPLIES. 
Callender's Cable and Construction Co., 90, Cannon-street, London, E.C.; 
and Erith Marshes, Kont............ C FFF 
Connolly Brothers, vena 4 Manchester. London Agent: C. F. Quicke, 
Finsbury-pavement, E. 


Queen-street, London, E. C., and Branches ..................... . . 
Felten and Guilleaume— Sole Agents: W. F. Dennis & Co., 28, Bllliter-st., E. C. 1 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
R 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN. AND EASTERN ENGINEER" contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 


India and the East. 
Correspondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage ):— 
INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly ... 40s 


Published at 137, Canning St., CALCUTTA. 


LONDON OFFICE: 28, Victoria Street, Westminster, S. W. 


USEFUL HANDBOOKS. 


By Fl. B. BAD. 
Price 4s. 6d. each, post free. 


INCANDESCENT WIRING HANDBOOK (WITH TABLES), 


THE DYNAMO-TENDER’S HANDBOOK. 
THE BHLL-HANGER'S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOE, 


"THE ELEOTRIOIAN" PRINTING & PUBLISHING OO., Limited, 


1, 2 and 5, Salisbury-court, Flect-street, London, E.G. 


advance, including a copy of 
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if You Want t. fü Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


sas? SIX STAMPS FOR 
HIL. LI -S 


MONTHLY MACHINERY RECISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


Price 1d.] 


DAILY 


© [Price id. 


TENDERS au» GONTRAGTS. 


The New London Daily Paper. 
Contains :— 


ALL THE CONTRAOTS OF THE DAY. 
Including :— 


THE ELECTRICAL AND ENGINEERING 


REQUIREMENTS OF THE WORLD. 


Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher. 


Subscriptions :—3 months, 9s. 9d. ; 
postíree. Single Copies id., post free 14d. 


ADVERTISEMENT RATES ON APPLICATION, 


BOUVERIE PRESS, ae 98 & 99, иь Bouverle Street, Е. 
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Classified Index to Electrical Trades— Continued 


CABLE SUPPLIES—Continued. 
British Insulated Wire Co., Ргейюп......................—................ 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 

Qneen-street, London, E.C.. and Branches ........ 
Fowler-Waring Cables Со.. 10, Fenchurch-street, London, E. С: &N. ‘Woolwich 
General na OQ 71 & 88, Queen Victoria-st., London, E.C.; & Salford 
Glover (W. T Salford, Manchester; and 89, Victoria-at., London, 8.W. 
Henley's(W. T. 2 Tel. Werke Co. „N. Martin’s-lane,Lond.,E.0,; and N. Woolwich 


PAGE 

40 
82 | 
25 


8 


1 
Johnson and Phillips, 14, Egone Old Broad-st., London; ib Chariton; Kenti, 5 
0 


London Electric Wire Co., Pla ard ,Golden-lane, London, E. C. 


Salmony (H. M.) and Co., 61, овв-гоай, London, W.C. 20 
Siemens Bros. and Co., jà, N Annes Gate, London; ; and Woolwich, “Kent 6 
2001015 d'Exploitation des Cables Electriques, Cortaillod, Switzerland ..... . 88 
elegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
LL Vittoria street London, E. C. and Ive 1 
Brush e Co, 49, Queen Victoris- street, London, B. O. 88 
Carbon Syndicate, 89, Victoria-street, Westminster, 8S. W. 82 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen- London, E. O., and Branches 83 
General Electric Co. „69, 71 & 83, Queen Victorla-st. , London, E. C.; & Salford 95 
Johnson and Phillips, 14, Union-ct., Old Broad-st,, London; & Chariton, Kent 1,15 
Krupka & Jacoby, 61 and 63, Watling-street, London, ................. cance 11 
Salmony (H. M.) and Co 61, Charing Cross-road, London, WU. зз.» хез 28 
CASING Bros. and Со. 12, Queen Anne's-gate, London; and Woolwich,Kent 6 
Edison and Swan United Eleciric pent Company, Ren Eng 86-87; 
Queeun-street, London, E. C., and Branches 82 
General Electric Co., 69, 71 & 88, Queen Victorin-st.,London, E. €; & Salford 35 
Harris (J. F. and G. 5, 68-60, Wuson-street, Finsbury, London, k. O. e 1D 
McGaw and Co. »vork-road, Lambeth „London, S. W. 9 6 OSE SHO ов GB OS SE ое њо — 
O Jani Co., 1 and 8, Artill lane Bish 
т and Co.,lan ery-laneBishopsgate-street Without, x. O. 7 
CONDENSING PLANT. = fee и 
Allen (W. Н.) Son & Co. “Bedford; and 19, Great George-street, London, B. W. — 
Belliss (G. £.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
street, London, S. MMWbpWp k .. — 
Easton, Anderson & Goolden, 3. Whitehall - r London, S. W. Works: Frith, Kont 40 
Muirhead & Go., 54, Old Broad-street, E. and Elmer’s End, Kent ...... 9 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. W. Sss 2 


CONDUITS. 
Orompton 


ou, E. .; & N. Woolwich. 


Johnson and Phillips 14, Union-ct. „Old Broad-st., 


Laurence, Scott an Go.’ Gothlo Works, Norwich NNNM 3 

Stig (J.) and Sons, The London Potteries, Lambeth, London, iS. K. со аз оо are ао 
CRUOCIB PLUMBAGO. 

Carbon Syndicate, 89, Victoria-street, Westminster, 8,W. ........—......« 
out rd. and Co., Lembeth Pottery, London, B. .d 


C „E. O. wo 
aring TOSS-TOÀ ndon, W. e 
ht Company, Ediewan-buildings, 86-87, 
London, E. C., and 0e 56080 66 ses 06e „e ое о- 6 з 
9 Co., 69, 71 & 88, п & 8, Queen Vi istoc st ondas, i. C. ; & Salford 


| теа Beottand Co., orwich - 
— fit i H.) and bary ai Kingsland, Lo 


Berend (O.) and Oo. Dunedin House, Ba 
Dorman and Smith, Manchester; and 94 


greens 1 t 


8, Queen Victoria-st. London E C.; &Salford 25 
‘London; ;& Charlton, Kent 1.15 
2 


RR 


оь MI 


Queen-street, London, E.C., and Branches ....... 
Electric Construction Co., ‘Wolverhampton ; ; and Dashwood House, ‘Ola 
Broad-st., London, Е.С. ........... 
Fowler (J .) and Co., Leeds, and 6 ; Lombard-street, London, EW 
General Electric Co., 69, 71 & 88, Queen Victoria-at., London, E.C.; &Salford 
Holmes (J. H.) and Čo., Newoastle-on-Tyne; and 17, оо а London, W. 
Jackson (P. R.) and Oo., Salford Rolling , Manoheste 
Johnsonand Phillips,14, Union-ct., Old Broad-st. London V Charlton, Kent 
Laurenoe, Scott and Co., Gothic Works, Norwioh 
Mather and Platt. Salford Ironworks, Manchester 
Newton Electrical Works, Taunton, England 
„C., 2, Wynyatt-street, Clerten well, London, E. G. 
Siemens Bros. & Oo., 12, Queen Anne's-gate, London, 53 S. W.; & Woolwich, Kent 
EBONITE AND VULCANITE. 
Harburg India Rubber C. Oo., F. Winter, 188, London Wall C 
ссе .) and Sons, Chapel Field Works ; Ardwiek, Manchester 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
. Queen-street, London, E. O. and Branches . 
ral o Co., 69, 71 &83, «queen Victoria-st. гондой. &i Balford 
тена Jegrapii Manufacturing Co., Helsby, near W n; and 11, Queen 
street, London E. C., and Liv (E „„ „ „%% EEES 6 6 a оосо лз 00 9 9 a 68 
Western Electric Co., 79. Coleman-street, 
ELECTRIC GAS LIGHTERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street,London, E. O., and Branches 
General Electric Oo., 69 &71, ‘Queen Viotoria-8t London, H. 0; & ‘Salford. — = 
ELECTRIC oe соста OTORS. 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
p eet, London, 8. W. f ОЛ ТЕТҮҮ — M 
Electrical Eng. Co.,49, Queen Victoria-street, London, E. C ЖИР ГҮ 
gos & Co., Mansion House-buildings, London, E.C.; and Chelmsford 16, 
ectrical Construction Co., 15, Victoria-street, Westminster, S. W 


eee во ье ое 


ndon B.C. e оо 0.0 9.0 „% „% ем оо см з 
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DISINFECTANTS. PAAR 
Sanitas Co., Three Colts Lane BethnalGreen, London, .. 3832 

DYMAMO BRUSHES. 
Dickson; James, 48B, Gray's Inn-road, London, W.C. 0 %% %% %% %%% ово о оо ов x 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86-87, 

Queen-street, London, E. O., and Branches. 32 

General Electric Co., 69, 71 & 88, Queen Victoria-at., London, E.C.; &Balford 95 

DYNAMO MANUFACTURERS. 
Allen (W. нр сов and Oo., Bedford ; and 19, Great George-st.,London,S.W. — 
Brush Electr neerín Co. 4%, Queen Victoria-street, London В.С eee B3 
Clarke, та ead-on-Tyne; and 1 8 
Clayton Foundry Co., On. Manchester .... 7 
Crompton адо Mansion House-buildings, London, E. 0.; and Chelmsford 16, 24 
Crypto Works Co., 29, Clerkenwell-road, London, E.C . 12 
Davy Electrical A Co., 15, Victoria-street, Westminster 32 
Easton, Anderson& Goolden.8, Whitohall-pL, London, $, W. Works: В Kent 40 
Edison and Swan United Electric Light Company diswa n-buildings, 86- -87, ag 
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Drake and Gorham, 66, Victoria-street, London CY РОБЕР ЧЕТА, 
aston, Anderson and Goolden, 8, Whiteball-p ince London, S. W. se 40 
Construction Oo., Wolverhampton; and Dashwood ouse, Old 

а нен ion Te pi оороо воооообоео р == 

ower e е э е pals LJ e 

Fowiae(3 and Co. Leeds: „Tom — C. eens 40 
Henley (W.T. orksCo, 37. s-Ine,Cannon-s балса London A Woo 

Hindley (И. 8.) 11, Queen London, I. O; & Bourton * — 
Jackson (P. aad Oo, Saliced Rolling Mills, Manchester s ne n. ~e == os =o 
Johnson 4 Old Broad-st.,Lond., H. d. 5 Ghariton,Kent 1, 15 
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ELEOTRIO LIGHT CONTRACTORS—Continued. 
Laing, Wharton and Down, 88a, New Bond-street, London, WW... o0. 
Laurence, Scott and Co., Gothic Works. Norwich nnn 
Mather and Platt, Salford Ironworks, Manchester ............. 
Sax (Julius) and Co., Ri ount-street, Store-street, London, W. Oo.. 
Siemens Bros, & Co., 19, 

ELECTRIC MINE EXPLODERS. 


6 6 % % „%% „ „ 


24 
26 
een Anne's-gate, London, S. W.; & Woolwich, Kent 6 


Siemens Bros. & Ca., 12. Oueen Anne's-gate London, S. W.; & Woolwich, Kent 6 
ELECTRIC MINING MACHINERY. 
#aston, Anderson & Goolden,8, Whitehall-pl.,London.8.W. Works:Erith.Kent 40 
Edison & Swan United Kiectric Light Company, Ediswav-buildin zs, 33-87, ' 
Quee*-street! London, E. C., and Branches {.............................-< 82 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 25 
Jackson (Р, R.) and Co., Salford Rolling Mills, Manchester 6 „ „% „% „%%„%᷑— 16ö2 92 = 
ELECTRIC TRAMWAY SUPPLIES. 
Anderson, A. and J. M., 35, Victoria-street, Westminster, London. S. W. . 18 
ENGINEERS and CONTRACTORS 
ae (G. E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 
on on, . 6566 „„ „„„%%%1 6 55 5 сеосовооо ео ое ооооооооое во ое е 
British Thomson-Houston Co., 83, Cannon-street, London, E. C. 10 
Brush Electrical Engineering Co., 40, Queen Victoria-street, London, E. C. 83 
Cnamberlain and Hookham, New Bartholomew-street, Birming saure". ae 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W... . . 24 
Clarke, Chapman & Co., Newoastle-on-Tyne, & 60, Fenchurch-et., London, E. CO. 8 
Clayton Foundry Co., Clayton. Manchester o 7 
Connolly Brothers, Blackley, Manchester. Agent: C. F. Quicke, 72, Finsbury- 
pavement, London, E. ee. 5 ROME 
Crompton'& Co., Mansion House-buildings, London, E.C., and Chelmsford. 16,24 
Davy Electrical Construction Company, 15, Victoria-st., Westminster, S, W.. 82 
Drake and Gorham, 66, Victoria-street London, 8.W, ...................... — 
i er Anderson and Goolden, 8, Whitehall-place, London, 8. W. Works: 
ene „ „ 2 5 6 6 „„ „ „„ „„ „„ „% 266 6 „„ „ „% „%„„%„ „„ о о 0% % 6% %%% „6 „%%ç„„ „ 66% %% %% „%% „6 „ 
Electric Oonstructlon Co., Wolverhampton ; and Dashwood House, Old 
Broad-st., London, E.C. e€909090900409029009926099090900*99 оесооооососеоо ооо. co9000 "7^ 
Electrical Power Stor. Oo., 4, Gt. Winchester-st.,London,E.C.; & Millwall, Е. 40 
Fowler (J.) and Oo., Leeds, and 6, Lombard - street, London, Е.С. ............ F 


Hanley aW- туго, , on: Homdon EN Woo en 
Hindiey B. 
and Co. 
pa, 14, Uni 
Laing, Wharton and Down 


Laurence, Scott and Co., Gothic Works, Norwich ͥ 2 
Mather and Platt, Salford Ironworks, Manchester . 94 
Mavor and Coulson, 47, King-street, Bridgeton Cross, Glasgow ............... 29 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C....... 18 
R ,J. H., 48, Skinner-lano, Leeds 2 6 6 оо оо оо 6% %% % % %%% % %% „% „% „„ „ „%%% „„ se 8 
Pulsometer Engineering Co., Nine Elms Iron Works, -London, S. WW... 2 
Зах (Julius) and Co. ount-street, Store-street, Londen, W.O........... 28 
Siemens Bros. & Co., 13, nAnne’s-gate London S. W.; & W Kent 6 
Westinghouse Electric Co., 83, Viotoria- street, W inster, London, S. W... — 

ENGINE PACKING. 

Willcox (W. H.) and Oo., 84-86, Southwark-street, London, S.. — 

MO 5 Company, Dock House, Billiter- street, Lon I. O. 18 
Allen (W. Н. Son, and Oo., Bedford; & 19, Gt. George- street, London, 8. W.. — 
Belliss (G. Е.) & Oo., Ledsam-st, Works, Birmingham; & 9, Victoria-st —— 

n n, . * *9*$*9060009006404090200t$60660082060000€90€9000€900000600009049005099$0090000292928098 — 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, Е.О... 83 
Olarke, Ohapman & Oo. Ga on- Tyne; & 50, Fenchuroh-st., London 8 
Clayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, Е.О. — 

1 Bros., Openshaw, Manchester; and 10, At, Bride-st, on, K. O.. 81 

Davey, Paxman Co., Colchester ; and 78, Queen Victoria-st., London, Е.О. 24 
ч u en and Goolden, 8, Whjtehall-place, London, 8.W. Works: j 

ni.... "900969999 @eeeooeoaoscoseoseeeceeeenneeeae ee ene LE EESE mm eaeensece 

Fowler (J.) and CO., Leeds; and 6, Lombard-street, London, E. oo... 
‘Hindley, E. S., 11. Queen Victoria-st., London, E. C.; and Bourton, Dorset — 
Mather and Platt, Salford Ironworks, Manchester е о "n 21 
Ransomes, Sims, & Jefferies, I oh; and 9,.G hurch-st., London, B. O. х5 
Robey and Oo., Globe Works, coln, and 79, Queen Victoria-st., E.C. .... 4 
Willans and Robinson, Thames Ditton, Surrey *«09090ce02096e00900000000950€0690099 кы 

ENGRAVERS AND DIVIDERS, . 

Naumann, P., 71, Pentonville-road, London, N. *"7*090060€7—9»2520909800009000»*095»200228 15 
Braham, A. & E., Bridge House, 181, Queen Victoria-street, London, Е.С.... 20 

EXPANSION SHEETING AND RINUS. „ 

"s воо Asbestos Company, Dook House, Billlter- street, London, Н.О ...... 18 
Delaware Hard Fibre Company, 15. Long-lane, London, E. 0. .Q — 
Moseley (D.) and Sons, Ohape Field Works, Ardwick, Manohesiez.- = 17 
Mosses and Mitchell.68-71 Ohiswell-atreet London, E. C . . 18 

FITTINGS FOR ELEOTRIO LIGHT. | 
Benham and Frond, 40-42, Chandos-street, Strand, London, W.C............ — 
Crompton & Oo. Mansion House-buildings, London, E.C., and 16,-24 
Lorman and Smith, Salford Manchester; and London and Glasgow.. 57 
Edison and Swan United Electric Light Company, Ediswan B , 86-87, 

Queen-street, London, E.C. and Branches.. **920000609099?2050202920€99 02000 20 0000 0 82 
Evered and Co., 97-85, Drury-lane, London, W. O.; and Birmingham........ 25 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, C., & Salford 25 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent.1 15 
eine n and Down, 82a, New Bond-st. n №. 2606 ос оаввьњо Ө 
Lundberg, A. P., Bradbury-street, Kingsland, London, lt... 8 
Salmony (Н. M.) and Oo., 61, Charing Cross-rosd, London, W. G... 98 
Telegraph Manufact Go., Helsby, near Warrington; and 11, Queen 

Victoria-st., London, .O., and Liverpoo 2 „ „% „%% „%% „% „„ „„ „6% %%% „„ „% „ „% %% 6 %%% %% „„ „0 1 
Western Eleotrio Co., 89, Coleman- street London, R. C.... . 88 

FLUORESCENT SCREENS. , { 

Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. E. COC. 
‘Konnella ( D. & Son, $8. Моги wier-8trect, London, W. TTE . 7 
Cossor, 67 F ngdon-road, London, Е.С, eeeeccecaowacesoaeees овоо 8888 о eee 25 
Hicks, J. J.,8, 9 and 10, Hatton-garden, London, Е.О 0 „ 
вагу" & Swan United Electric Light С Edisw 
son wan Uni ectric ompany, au-buildings, P 

Qaeen-street, London, k. C., and Branches. Р ку arrest E Р жек * и . 8 
тело 5 чо Em Ounce Да» „j ͤ ͤ PM 2 

ener о Co., 09, ; Queen Victoria-st., London, E.C., & Salford 25 

QA каа Шеке бо. A T1 & Зе, Queen tari, London, x c. ; Saito 

nera! Rlectric Co., 69, QueenVioctoria-st,London,E.C. ; & Зам 

GENERATORS. i nen 
British Thomson. Houston Oo., 88, Cannon - street, London, Е.С. ............ 10 

GLOBES AND SHADES. 

Dorman and Smith, Manchester; and Londonand Glasgow ..............— 27 
саво and oe Tail oe Bondon B.W. e ͤ ͤͤ И И АНИ КЫН . - 
ison an wan ectric Light Company -buildings, 

86-37, Queen-street, London, E. C.; and Branches . 8i 
Everea and Co., 27-55, Drury-iane, London, W. C., and ашнаш 3 
General Electric Co., 69, 71 & 85, Queen Vietoria-st., London, I. C., & Salford 26 
Johnsonaud Phillips,14, Union-ot., Old Broad-st, London; & Charlton, Kent 1, 15 
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Moseley (D.) and 8ons,Ohapel Field Wor 


Harburg India RabberC. Oo.,F Winter 158 London Wall, Wood-st, В.С... 12 
Ї ke 7 
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| Index to Eloctrical Trades —ontinued. 


Я ae | INSTRUMENTS. 


Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, E.O, .... 
Cambridge Scientific Instrument Co., Cambridge ............ 
Chamberlain and Hookham, New Bartholomew-street, 


Birmingham .. 
Crompton and Co., Mansion House-bulldings, London, E. C. & Chelmsford 16, 21 


Edison and Swan United Electric Light Company, Ediswan-buildings, 88-87, 
Qaeen-stroet, London, E.C., and Branches 

Evered and Co., 27-85, lane. London, W. C.; and Birmingham РУФИЯ 

Evershed & Vignoles, Woodfield Works. Harrow-rd., London, WMW. -- 

Genera! Electric Co., 69. 71 & 88, Queen Victoria st., Loudon, E.C.; & Salford 


Hicks, James J., 8,9 & 10, Hatton-garden, London, E 
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83 
21 
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Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1, 5 


Muirhead and Co, 54, Old Broad-street, R. C.; and E теге End Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London. Е.С. .... 
Nalder Brothers and Thompson, 84, Queen ; st, ори London, Е.О. .... 
Paul, R. W., 44, Hatton n, and Gt. Saffron Hill, London, Е.С. ........ 
J., 66, Hed Lion-street, Clerkenwell, London, E. OGC ee ew 
Richard, Jules, Paris оороо оосор зовор ооьсоовоооооооовеовоовоосовсоооое о оороо оео 
Вах (Julius) and Co., Ridgmount-street, Store-street, London, W.C..........- 
Siemens Bros. and Co., 14, Queen Anne's-gate, London; and Woolwich, Kent 
Btanle T, W. F., Groat Turnstile, Holborn, London, Е.С. а... 
elegra an „ He ‚ near n; an » Queen 
Victoria-street, London, E. C.] and Liverpool 
White. James .16-20.Cambridge-street, Glasgow €e9009002000*90009í$090*9000009099 
INSULATING MATERIAL. . 
Бату а Со., Stanhope-street, Birmingham.... eeeuvee wee оооото оросо оовоьооо ое 
Bullers Limite?, 82 and 83, Queen-st, London, E. C.; and Hanley and Tipton 
Delaware Hard Fibre Co., 15, Long-lame, London, B.C, ............ c ee ee 
Moseley (D.) and Sons. Chapel Works, Ard wick, Manchester 
Млаяоа and Mitchell, 68-71, Chiswell-street, London, Е.С e со ою ом as ою «и ема m 
INSULATORS. 7 ; : 
Ballers, Limited, 88 & 83, Queen-st., London, R. O.; and Hanley and Tipton . 
Doulton and Co.. Lambeth Pottery, London, 8.E. €0*2*0020€009090509»7900926080* ое ~ ө 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 38-87, 
Queen-st, E.C., ani Branohes TIPP" —————— Á 262929 956 266 ер зе 
Evered and Ov., 37-56, Drury-lane, London, W. O.; and Birmiu gam 
General Electric Co., 69, 71 & 88, Queen Victoria-st,, London, E. C.; & Salford 
Henloy's (W.T. Tel. Works Co., /, Martin's-In, Cannon-st., Lon., & N. Woolwich 
ohnson 
Siemens Bros. &. Co., 12, Qneen Anne’s-gate, London; and Woolwich, Ke 
d (J.) tad ове, топо кош. Lambeth, Dondon, 8.W. na T 'à — 
elegraph Manufacturing Oo., ; near Warrington; an » Queen 
Victoria-street, London, Е.О. and Liverpool.. 


РӘ. , i 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.О. .... 
British Thomson-Houston Co., 88, Cannon- street, London, E. C2. 
Brockie-Pell Arc Lamp, 97, Queen Viotoria- street, London, Е.С. ............ 
Brush Electrical eering Co.. 49, Queen Victoria-street, London, Е.О. .. 
Conse and Simon, 52, Queen Viotoria- street, London, Е.С. ................ 
Cossor, 67, Farrlugdon- road, London, Е.С. 


Davy Electrical Construction Co., 15, Viotoria- street, Westminster, S.W, .. 
Dorman and Smith, Manchester; and London and Glasgow ............-.- 
Drake and Gorham, 66, . 

Edison and Swan United Electric 

Queen-street, E. C.; and Branchen 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 

Broad-street, London E. C. %% „eee „eee „eee „„ „% „„ „%% „% „% „%% „%% „„ „% „„ „% „%% „„ „% „ 6 „ 66 „ 6 оо 
Electrical Company. 123 and 194, Charing Crogs-road, London, W. C.. 
Gabriel and Angenault, 84, Victoria- street, London, S. W. 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C:; & Salford 
Goossen’s (E.), Pope and Co., 28, Pall Mall, Live „ 
„Hard Incandescenoe Lamp Oo.—Sole Agents, Wilhelm and Co., Wool: 

Кх e London E.C. **e9e6e0609060e600600c602050006000060000000000900009000902097020 
Holmes (J. H.) and Co. Newcastle-on-Tyne; & 17, Soho-sq, London, W 
international Eleotrio Co., 55, -street, London, E.O, 
Johnson & Phillips( Arc), 14, Union-ct. Old Broad-at, London; 
Scholzig (Oscar), ashwood Houso, London, Е.С. 000000000 * о *8090000000005520«20600206000€9 
Siemens Bros. and Oo., 13, Queen Anne's-gate, London, 8.W.; and Woolwich 
Still (W. M.) & Co.. 24, Charies-street, Hatton-garden, London 
Sunbeam Lamp Co., Gateshead-on- Tyne: and 50, Fenchurch at., London. Е.С. 
Weiner K., Admiralstrasse 18d, Berlin.—Sole Agonis, Wilhelm and Oo., 

182, Wool Exchange, Coleman-street, London, E. ...................... 

Western Electric Co. (Aro), 79, Coleman-street, London, Ё,О................ 

Zurich Incandescent p Co., 47, Victoria-street, London, B. W.. 

Ais and Des United Electric Light O Edis buildings, 86-87 
n and Swan 0 om wan- 

Queen-street, London, E.C., and Branches. . ice T 5 
Electrical Company, 122 and 131, Charing Cross- road, London, W.G, ........ 
Gonera! erry Co., 69, 71 & 85, Queen Victoria-street, London; & Salford 

LAMP 
Edison & swan United Electric Light Company, Ediswan- uildings, 86-87, 

Queen-street, London, E. C., and Branchen 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, К.О. ; & Salford 
Macfarlane and Co., Glasgow .................. 

LIGHTNING OONOUCTORS. 
Edison & Swan United Electric Light Company, Ediswau-buildiugs, 86-87, 

Queen-street, London, E. C., aud Branches .... 


W. e@e@eseveatG@oaoveeveoponeoes anes 
diswan-buildings, 86-87, 


**90900€05»000*9$090000$00600900009€9 


"0025900 09000250*€99€9 


g@eteseneeane @espeseeeenu ved е.в 


General Electric Со.,69,7: & 83, Queen Victoria-st., London, E. G.; & Salford 25 


оов т 1000 з 00090 00 NEEESE EE] 25 
Crompton and Co., Mansion House-buildings, 5 ; & Chelmsford 16, 24 


& Chari n, nt 1,1 


18 
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20 
32 
26 
6 
9 
1 


2 
9 
17 
18 
9 


82 
25 
1 


; 14, Union-ct., Old Broad-st., London; & oral pre Kens 1,1 


1 


10 
il 
зЗ 

2 


8i 
27 


< 
57 


IRIZI 


anna | * S 


BER 


Johnson & rhillips, 14, Union-ot.. Old Broud-8t., London; & Charlton, Kent, i, е 


Muirhead and Oo., 54, Old Broed-street, R. O.; and Elmer’s End, Kent 

Вах (Julius and Co., Ridgmount-street, Store-street, London, W. C... 
LUBRICANTS. | 

Willoox (W. Н.) and Co., 84-86, Southwark-street, London, S. F.... 


‘MANUFACTURING ELECTRICIANS. 


Dorman and Smith, Salford, Manchester ; and London and Glasgow........ 
Drake and Gorham, 66, Viotoris-atreet, London, S.W..... 2 06% % „% „% „6 оо ое „6 „6 6 6 ое 
Easton, Anderson & ооа үртүк London, S. W. Works: Erith, Kent 
Edison and Swan, United E ompany, Ediswan-buildings, 86-87, 


ring 
General Electric Co., 69, 71 & 88, авав Victoria-st., London, E.C., & Salford 
LJ 


Landberg, A. P., Bradb 
Muirhead and ( b., 54, oH 


Telegraph Manufacturing Company, y,noar 
v 


: Victore eee 5 and олов ũ оо ое эз оо 04 оо о о 
ETERS (Electricity). 

е а ты and Hookham, New Bartholomew-street, Birmingham ........ 

Edison and Swan United Eleotr-o Light Company, Ediswan-bulldings, 56-37 


Queen-street, London, R.C., and Branches.... *6*90099099«2200029209.090999»99009 
General Electric Co., 69, 71& 83, Queen Viotoria-st, London, E. C.; & Salford 
Johnson and Phill: 

Laurence, Boott T orks, 
Weatinghouse Electric Co., 82, Victoria-street, W 
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Important 


Reduction. 


We are enabled to REDUCE our PRICES for 


HELIOS ARC LAMPS, 


Beginning from the Ist of FEBRUARY. 


Write at once for full particulars to 


THE INTERNATIONAL ELECTRIC CO., 
Books for Electricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL 


MOTIVE POWER AND GEARING FOR ELECTRICAL 


MACHINERY. By E. Tremlett Carter, C.E., MIE E., F. R. A. S., Е.Р.8. 
(Lond.). 650 pages, 200 Illustrations and over 80 Tables of Engineering Data. 
128. 6d. post free, abroad 138. 

ELECTRIC MOTIVE POWER. By Albion T. Snell, A. M. I. C. E., 
M. I E. E. Over 400 pages, nearly 250 Illustrations 10s. (d. 

THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 
V. Abbott. 585 pages, with 9 Folding Plates ani numerous Illust-ations. 
258. nott. 

ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 

THE ELECTRIC MOTOR AND ITS APPLICATIONS. By T. C. 

lectric 


Martin and J. Wetzler (with au Appendix on the Develo к of the 


Motor since 1888, by Ur. Louis Bell). Third edition. Quarto, 315 pages, 353 


Illustrations. 19s. 6d. post free. 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 
. . By Gisbert Kapp. Translated from the German by the 
Author. А 


55, Redcross Street, Barbican, 


LONDON, E.C. 


TRANSMISSION OF ENERGY. 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS: 
FORMATION, SUBDIVISION AND DISTRIBUTION. . By Gisbert Kapp. 
Fourth edition, 10s. 6d. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 12s. (d. 

ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 


ELECTRIO TRANSMISSION HANDBOOK. By F. Р. Badt. 4a. 6d. 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by the Allgemeine Electricitäts Gesellschaft, Berlin. 12s. 6d. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU- 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. Cohen. German edition, 1s. 9d 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. H. Hertz. 7s. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL. 
MACHINERY. By E. Tremlett Carter, C. E., M. I. E. E., F. R. A. S, &., 659 
pages, 200 Illustrations and over 80 Tables of Engineering Data. Price 12s. 6d. 
post free, abroad 1's 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fully illustrated, 11s. 

ELECTRIC RAILWAYS AND TRAMWAXYS ; their Construction 
and Operation. By Philip Dawson, C. E. Demy quarto, 30s. Nearly ready. 

WESTINGHOUSE ELECTRIO STREET CAR EQUIPMENTS. 
By F. L. Hutchinson and L. A. Phillips. 4s. 6d. 

RECENT PROGRESS IN ELECTRIC RAILWAYS. By Carl 
Hering. New Edition, Es. 


ELECTRIC RAILWAY MOTORS ; their Construction, Operation, 
and Maintenance. By Nelson W. Perry. 4s.€d. 


ELECTRIC STREET RAILWAYS. By Prof. E. J. Houston, Ph.D. 
and A. E. Kennelly, D.Sc. 4s. 61. 


AMERIOAN ELECTRIC STREET RAILWAYS ; their Construc- 
tion and Equipment. By Killingworth Hedges. 10s. 6d. 


ELECTRIC RAILWAY ENGINEERING. Dy Edward Trevert. 88. 


TABLES AND FORMULA FOR ELECTRIC STREET RAIL. 
WAY ENGINEERS: By E. A. Merrill. 48, 6d 


LES TRAMWAYS ELECTRIQUES. By H. Maréchal 7a. 


ELECTRIC WIRING PUBLICATIONS. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES FOR| WOODHOUSE AND RAWSON WIRING TABLES. 


ELECTRIC CONDUCTORS. By W. S. Boult. 58., post free. 

STANDARD WIRING FOR ELECTRIC LIGHT AND POWER. 

By Н. С. Cushing, junr., A. M. Amer. I. E. Limp leather, pocket size, 4s. 6d. 

post free. 

INCANDESCENT WIRING HANDBOOK, WITH TABLES. 
By F. B. Badt. 4s. 6d. 

HOW TO WIRE BUILDINGS. By Augustus Noll. бв. 

STANDARD TABLES FOR ELECTRIC WIREMEN. By Charles 
M. Davis. 58. 

ELECTRIC WIRING. For the use of Architects, Underwriters and 
the Owners of Buildings. By Russell Robb. 1€s. 


Price, 
paper 1s., post free. 
UNIVERSAL WIRING COMPUTER. By Carl Hering. Gs. 


MAY'S TABLE OF ELECTRIC CONDUCTORS. For official 
use, printed on cardboard, with metal edges and suspender. Price 2s., post 
Jue E ущ For the pocket, mount sd on linen, in strong саве, 2s. 6d., post 
ree 2s. 

WIRING SLIDE RULE (Trotter's Patent). 
2s. 6d., post free 28. 7d. 

THE PHCENIX FIRE OFFICE RULES FOR ELECTRIC 


LIGHT INSTALLATIONS AND ELECTRICAL POWER INSTALLA- 
TIONS. By Musgrave Heapby, C. E. Twenty-fourth edition, 8vo, sewed. 6d 


For the pocket: Price 


WORKS ON RONTGEN RAYS, PHOTOGRAPHY, фе. 


ROENTGEN RAYS, AND THE PHENOMENA OF THE 
CATHODE AND ANODE. By E. P. Thompson and W. A. Anthony. 7s. 6d, 

SCIENCE AND PRACTICE OF PHOTOGRAPHY. By Chapman 
Jones, F.C.S. New Edition, paper 3s., cloth 4s 

INDUCTION COILS AND COIL MAKING By F. C. Allsop. 
New Edition, 3s. €d. 

INSTRUCTION IN PHOTOGRAPHY. By Capt. W. de W. Abney, 
F.R.S, 9th Edition, 4s. 

PRACTICAL RADIOGRAPHY. By H. S. Ward. 18. 6d. 


5 ARTISTIC AND 5 By R. Johnson 
and A. B. Chat wood. Fully illustrated, 118. 

PHOTOGRAPHY FOR AMATEURS. By T. C. 
Cloth, 1s. Cd. 

PROCESSES OF PURE PHOTOGRAPHY. By W. K. Burton ar. 
A. Pringle. 53. 

THE FIRST ris baa OF PHOTOGRAPHY. By Clement 


J. Leaper, F.C.S. 
8 OF PHOTOGRAPHY. By W. E. Woodbury. 8s. 


Hepworth. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
“THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London, Е.С 
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Classified index to Eleetrical Trades.— continued. 


MIOA. PAGE 
Sanders, Wake & Co., 28, Great St. Helen's, London, Е.С. ................ B 
Wigmna(*.) & sons, 10, ‘fower-hill, and 102 and 108, Minories, London, Е.О. 35 

MICROPHONES. 

Consolidated Telephone Constenction & Manufacturing Company; 186-188, 
Shaftesbury-avenue, London, W.C. : and Coventry, England.. 

General Electric Со. ,69,71 & 88,Queen Viotorla - street, London, E. C. 

International Bleotrio Company, 55, Red Cross-street, London, E. 

MOTORS (Electric). 
British Tbomson-Houston Co., 88, Canhon-street, London, Е.С CCC o. J 
Brush Electrical Engineerin Co. 49, Queen Victoria-street London E. GC 33 

' Clayton Foundry Company, Clayton, Manchester .. 7 
Crompton & Co., Mansion House-buildings, London, E. C.; ; ; & Chelmsford. 16,94 
Crypto Works Co., 20, Clerkenwell-road, Loudon, B.C. ............ ..... 19 
Easton, Anderson &Gooldea,8, Whitehall-pl. London, S. W. Works: Erith, Rent 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 

57, Queca-street, London, E.C., and Branches 4. 
Electric Construction Company: Wolverhampton; And иог House, ole 
Broad-street, London, E. e... 
General Electric Co. ‚69, 71 & 88, Queen Victoria-st. 
Greenwood and Batley. Armley-road, Leeds; and 16. 
Holmes (J. H.) & Co., Newcastle-on-Tyne ; * 17, Soho-square, London, W 
Jackson (P. R.) and Oo., Salford к Mills, Manchester 
Johnson & Phillips, 14 Unton. ct., Old Broad-st., London; & Charlton, Kent 1, 15 
tand Co., Gothic Works, Norwich ..... „ MALO 
Mather and Piatt, Salford Ironworks, Manchester ..... ————— (à me 
Newton Electrical Works, Taunton, England FCC 
Siemens Bros. & Co., 12, Queen Anne! s-gate, London, S.W. and Woolwich 

NON-CONDUCTING COMPOSITION. 

United Asbestos Co., Dock House, Billiter-street London, E. C0. 

NON-MAGNETISABLE WATCHES. 

Smith (S.) and Son, 9, Strand, London, W. O. 

OIL FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.: & Salford 
Wells (А. C.) & Co., 9d, Midland-ruad, st. Pancras, London; uud Maucuester 


PAINTS, 
[ndestruo ble Таше Co., 27, Cannon-street, London, E. 


eeoesee 15 


C.; & Balford 25 
8 . 2 226 26 „ 60 у 


32 


2⁵ 
4 


* „ „„ ее 06 08 „% 9.0 0 O єз ээ оз «о 


PATENT AGENT 
Chapman (J. C.) 70, Chancery-lane, London, W.C. 6 %%% %%% 0409 „% OD оо оз 9A 
Lorrain (J. G.), Norfolk House, М ortolk-street, Strand, 

PORCELAIN 
Ballers Limited, 82 & 83, Queen-st., London, E.C.; 

ro» CELLS. 

tein £leo. 3 Co., Victoria Mansions, 28, VIotorla- street, 
estminster, Kondon, Р; невен: d 
Stiff (J.) and Sens, London Potteries, Lambeth, London, B. W.. 
PUMPS. 
Allen, eun d and 185 Bedford; and 19, Great George-st., London 5 
Bellis (8. E.) & Oo. Ledsam-st. Works, Birmingham ; and 9, Victoria-st. 
n on, ооеоеоо e оооооо ones 
Easton, anderson & Goldens, Aena i „London, 8. W. Works: Edd ks 4) 
Jackson (Р. R.) and Co., Salford Rolling Mills, Manchester 

SANDO BLAST APPARAT J8. 

Tilghman's Patent Sand Blast Co., Broadheath, near Manchester 

SCREWS, TERMINALS, &c. 

Automatio Standard screw Co., Halifax ............... ТУА 

Kdison and swan United Electric Light Company, Ediswan-buildings, 86-37, 
een-street, London, E. C., and Branches. ...... Y 

Lehmann, Bros., 88 Hampshire : street, Torriano-avennuo, London, F. NE cee 3 

SCREW THREADS. 
Lehman 


e e = ол оооо соел 


and Hanley andTipton 9 


17 


n Bros., 83, Hampshire-street, Torríano-avenue, London, N. W., e I 
SHUNT-BOXES. 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, Londen, E. CO. . 20 
SOCKETS. 
Edleoa and Swan United Electric Light Company, Ediswan-baildings, 33-37, 
Queen-street, London, E.C., and Branches .........................5.+-. 82 
Electrical Company, 145 and 111, Charing Cross- road. Lon ion М.С. ........ 14 
General Electric Co., 69,71 & 83 Queen Victoria- крона, E. O. 3 & Salford 25 
Lund berg. А. P. „Brad bury- street, Kingsland, London. №................. B 
STEEL WHEELS. 
Jackson (P. R.) ^ad Co., Salford Rolling Mulls, Manchester 
STEEL ANO IRON FOUNDERS. 
Jackson (P. R.) and Co., Salford Rolling Mills, Lanchss ter, 
STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, В.Е, eeseecesve2ea es eGeGoeseoese oe eeee20 86 95 


Stiff (J.) and Sous, London Pottery, Lambeth, London, S.E. J... 

STORAGE BATTERIES. (See ACCUMULATORS.) 

SUPPLIES FOR CABLE SHIPS. | 
Duncan, Wallet and Co., 114, Fenchurch-street, London, E.O... sese ness.. 85 
Indestructible Paint Co. 27, Cannon.street, London, E. G. 95 
Johnson & Phillips, 14, Üníon-ot., Old steoad-st., London: & Chariton, Kenti, 15 
Muirhead & Oo., 51. Old Broad-street, E. O.; and Elmer's End, Kent .. 9 

GURFAOE | CONDENSERS, 


o WENGER London, S. W. Works: Erith, Kent 49 


SWITCHES AND SWITCHBOARDS. ‚ 
Berend (O.) and Co., Dunedin House, Rasinghall-avenue, London, E.C. .. 
Crompton and Co., Mansion House-buildings, E. C.; and Chelmsford . 16.24 
Dorman and Smith, Salford, Manchester; and London and Glasgow...... 27 
Drake and Gorham, 66, Victoria-street, London, S. W. 


— 


Kaston,Ander«oa & Goolden.8, Whitehall. pl., London. . W. Works: Erith. Kent 4) 


Bdison and Swan United Electric Light Company, Edis wan-buüdings, 86-37, 


Queen-street, London, E. C., and Braaches ................................ 82 
Electric Construction Co., Wolverhampton ; and Dashwuod House, Old 

Beoad-at.. Londou, E.C.. v»ectenoo 5652 „ „ „6 „ ое ==> 

Е тетей and Co., 27-35, Drury “lane, ‘London, W. C.; : “aud Birmingham.. Iose. a 

Electrio 88 71 гу W, Queen Victoria-st.,London,E.C.: & Salford 25 

Holmes (J. H.) & Co., Newoastle-upon-Tyne ; & 17, Soho - square, Lon ion. W. 4 
Jackson (P. R.) and Co., Salford Кош Mills, Mauonestec ...... ......... 

Johnson & Phillips, 14, Union-ct., Old Broad-st,, London; & Chariton, Kent ыз 
Laurence, Scott and Co., Gothio Works, Norwich % % %% „ 20 06 со „ 6 6 % „„ %% „ „%07½% 60% э 

1 Bradbury · et. V 8 


Kingsland, London, 
Lion-street, Clerkenwell, London 


and Co., 16, E. C. . 18 
1 Bros. & & Co., 12, Queeu Anne’s-gate, London, B. W. ; & Woolwich, 6 
TAPE. 
Connolly Bros. Blackl ey Manchester, London Agent: C. F. Quicke, 72 
Finsbury-pavement, б, aped Es 24 
Edison and Swan United Electric ‘Light ‘Company, Ediswan-buildings, 30-97, 
Queen-street, London, B.C., and Branchen eene 83 
Genera! Electric Co. ‚69,71 & 58, Queen Victoria-st., London, .0.; & Saiford.. 25 
Victoria Rubber Company, Edinburgh €v90900090240802520€000909009009985929050*2202929 8 
TELEPHONE APPARATUS. 
C. T.C. and 3 Co., 186-158, Shattesbury-avenue, London, W.C. ; 
and Coventry, Engla nd @ eete ee оосо ол £84822 66 оо gà обоо осо X'SER) sceo EEE] 16 


40 . 


ые. 


27 


TELEPHONES. 
C.T C. and Manufacturing Co., 186-188, Shaftesbury-avenue, London, W. C.; 
and Coventry, Ёпояд!ап@.......................... ... 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Вгапсһез.............................. 
Бева, кезле 00.9; 11 M 88, Deer конк tepid Е s 1 n ord 
egra anufacturing d near тагон п, an ueen 
Victoria stroet, Lo London, E. G.; and dies жо) suis eee E KE TRE 
Western Electric Co.. 79 79. Colemsn-atreet Lond London. E; GV некен 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. C.. 
Honley's(W.T. yT'eleg. Works Co., 27, Martin's-lane, London, & N. Woolwich 
in nson 1 api 14, Union-ct., "Old Broad-st., London: 
uirhead & Co., 54 Old Broad- street, E. C.: : and" KRlmer's End, Kent 
Sax (Julius) a Qo. Ridgmount-street, Store-steet, London, W 
Siemens Bros. & Co., 12, Queen Amme's Gate, Lo don, S. W.; & Woolwich 
Telegraph Manufacturing Co., Helsby, near Warrington, ‘and 11, Queen 
Viotoria-street London, E. C. ; and iverpooi CCC 


THERMOMETERS. 

Hicks, James J.. 8, 9& 10, Hatton-garden, London, E.C. 6 %% %ↄ % ‚ ‚— ‚ оо 
TRANSFORMER 8. 

Brush Electrical Engin E 


eering Co. 49, Queen Victoria-street, London, E 
C. T. C. and Manufacturing Co., 186-188, V avonne, London, W 
and Coventry, England .. Е 
Crompton & Со., Mansion House buildings, 1 
-P 
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&Charlton, Kent 1,15 
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London, E. C.; ; & Cheimsford. 16,14 


Easton. Andereot & Goolden,3, Whitehall „London. . W. Worka: Rrith, Kent 40 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87 
Queen-street, London, E. C., and Branches .............................. 
Electric Construction Co., Wolverhampton, and Dashwood House, Old 
" Broad-st., London, dd ĩ ] ]ðxU 
General Electric Со, 69, 71, & 88. Queen Victoria“ st. ‘London, E. C.; & Salford 25 
Johnson & Phillipa, 14, Union ob., Old Broad - at., Lon don; & Chariton, Kent 1 did 
Jackson (P. R.) and Co., Salford Rolling Mills, Manchester 
Laurence, Soott and Co., Gothic Works, Norwich . 2 
Siemens Bros & Co., 12. Queen’ я Anne’ vehi London. 8. W. : * ‘Woolwich 6 
Westinghouse Electric Co., 32 ‚ Victoria-street, Westmi..ster, London, S. W... — 
TRANSMITTERS. 
C. T. C. and Manufacturing Co., 186-188, Sbaftesbury-a venue, London, W. C.; 
and Coventry, England. 15 
Edison & Swan. United Electric Light ‘Company, Ediswan-buildinge, 86.87 
Qnocep-street, London. E. C., and Bra chess 82 
Electric Construction a Wolverhampton ; and " Dashwood House, Oia 
Beoad-at:, London, C..... isests — 
General Electrio Co., 69-71, Queen "Viotoria-st., Loudon E.0.; and Salford 25 
TRAVELLING ORANES. i 
Easton, Anderson & Goolden,8,Whitehall-pl.,London,S. W. Works: Erlth,Kent 40 
' Blectric Coustructioa ©» Wolverhamptoa; and Dashwood House, Vid 
Broad-st., London, E.C i= 
General Electric Co. , 69, 71 & 83, Queen Victoria-st., London, E. C.; : & Salford 95 
TURBINE. MAKERS. . 
E«aton -Anderson&:Goolden, 8. Whitehall - pl., Loa don. B. W. Works: Erith, Kent 40 
Gilbert Gilkes and Co., enda! CEE 313314 6 6 % „ „% „%%% „%%% „% gg „ %% se „% „%%% % оо оф 15 
Giiathe: (W.) & Sons, сева Works. Oldham ...ccesecccccccccessosssssese T 
Howes. S.. 64, Mark-laue. Loudon, E. G. 6 0 6 %%% оо оров оооооовоо ое 4 
TURNERS (ivory and Hard Wood). 
Bonnella and Son, 58, Mortimer - st., W.; and 42-43, Kirby-st., London,E.C. 7 


UNOERGROUND MAINS. 
Callender's Cabte aad Construction Co., 90, Cannon-street, London; Erith 
Marshes, Kent .. 


: 8 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London ; i & Charlton, Kent, 15 


VACUUM TUSES. 
Bonnella (H. D.) and Son, 58, Mortimer-street, London, W.................. 
Edison & Swan United Blectric Licht Compauy, Eduwau B lildiag 4, = & 
87, Queea-stroet. Leadon. E. C., aud Braaches ... 


Нісҷв, James J., 8,9 and 10, Hatton-garden, London, E o 
Wiihelm & Co., 182, Wool Exchange, Goleman-strect, London, E.U. VE 
VENTILATING. 
Belliss (G. E.) & Co, Leds im- atceet Works, Birmingham; and 9, Victoria- 
stroet, London, S. W. J ͤͤͤÄ¼ ↄ d ĩͤ ( ĩð ou Nw ОГ 
Blaokmau Ventilatiag Compaay, 68. Fore- street. Loadou, K. Cc... ce 
Matthews & Yates, Swinton, Manchester КОЛЛ Seana 
VOLTMETERS, 


Crompton & Co., Mausion House-balldings, Tondon, E. C. & Chelmsford. 16, ч 


Drake and Gorham, 66, Victoria-street, London, В.М. .................... 

К iison & Swan United Klectric Light Co np ay, Бш Buildiags, 36 & 
87, Queen-strcet, London, E. C., aad Branches ... 

Electric Construction Oo., Wolverhampton ; and Dashwood ‘House, old 
Broad -st., London, E. C.. 

Elliott Brothers, 101, St. Martlu's- -lane, London, W. C.. 

Evershed and Vignoles, Woodfield Works, Harrow-rd., London, ЧҮ. sess 

General Electric Co., 69. 71 & 83, Queen Victoria-st.. Loadon, Ek. C.: & Salford 


3 
21 
25 


Johnson & Phillips, 14, Union-ot., Old Broad-st., London: & Charlton, Kentl, 15 
9 


Muirhead & Co., 54, Old Broad- street, E. C.; and Eimoec’s End, Kent. 
Nalder Bros. and Co., 16, Red Lion- street, Clerkenwell, London, E.C. .... 
Nalder Brothers & Thompson, Зі. Qusaa-sicast, Cheapside, Lud) EC 
Paul, R. W., 44, Hatton-garden, aud Great Saffron-hill, London, E.C. .... 
Pitkin, J.. 56, Red Lion-street, Clerkenwell, E.C. ................. vip ai 
Richard, Jules, Paris . 
Salmony (H. M.) and Co., 115. 120, Chariag Cross. road, London W. C. еа 


Siemens Bros. & Co., 12, Queen's Anue's-gate, London, 8.W.; & Woolwich 

White. James 16-20, Cambridge-street lasgow . 6 „ 6 %%% %% %% %% %% „ % %%% „„ „„ оо 
VULCANITE. 

Harburg [ndia Rubber C. Co. (F. Winter), 138, London-wall, London, Е.С. 


. Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
WIRE (Covered and Uncovered). 
British Tadniated Wire Co.. Pe ton 
Connolly Brothers ме-ен t , Manchester--Agent : 6. F. Quicke, 72, Fins- 
bury-pavement. London, 
Е ов & Swan United lest Li zh: Com pay, Ediswan Buildings, 86 & 
87, Queea-street, London, E. G., aad Brancaes ... 
Felten and eee Agente, W. F. Dennis and Co, 23, ; Billiter-st., 
London . 
Fowler-W. 


*99€9 990 9.9 


‘Caoles Co.,10, Fen churoh-st., London.. E. C. & N. Woolwioh 
General Electric Co., 69, 71 & 83, Queen Victorin- st.. London, ff. C.; & Salford 
Glover (W. T -) and Co., „Salford, Manchester; and 39, Viotoria-st.. London 
Henley (W. T.) Teleg. Works Co., 27, Martin lano, London d N. Woolwich 
Johnson & Phillips, 14, Union-ot., Old Broad-st. 
London Electrio Wire Co., Playhouse-yard, Go Golden-lane, London, E.C. .. 
Salmouy (Н. M.) and Co., 61, Charing Cross-road, London, W.O. . 

Siemens Bros. & Co., 12, ‚ Queen Anne s-gate, London, S. W.; and Woolwioh 


Telegraph Manufact lsby, near Warrington; and 11, Queen 
beer lee London, E. C.; an Live „6 „ „„ „ „6 „ 6 06 6% %% „ % 66 6 „60% „@ 9 
estern Electric Co., 79. Coleman-atroet, ndon, B,C, sa «scs caes es ca cn 


WIRE-OOVERING MACHINES. 


18 
20 
зч 
33 
23 

6 


London; & бесе Kent ias 


23 
6 


1 
88 


Johnson & Phillips, 14, Union-ot. Old Broad-st..London; & Charlton, Kent 1,16 


WIRING. 
Edison & Swan United Electric. Light Company, Edisvan-buildings, 80-3;, 
Queen-street, Lond.n, E. G., and Brauches .. .......... — —— as =m m 2 
Мато and Coulson, 47, King - ret, Bridgeton Cross, ‘Glasgow . 


83 
2 


XXXI, 


THE ELECTRICIAN, FEBRUARY: 19, 1897. 


сиві өр- не 


— рч - 


— 


"QLL ES AEON Ww ЛАГ V * cr Lry Cu 


—̃ — 


"+ 
MT 
| 


$ 


ill NI 


TI Ni 


TTL RTE 


| 


IM 


ii 


al 


afl 


'euigu3 34517 214329]3 


Greatly Reduced Prices. 


pesds-ysiy [euruoN ‘d'H OS 


pe a TAAL MAN SLNASAUAdJAN 


— 


— 
== ——_ 


ANIONA SYS OLLO.. S. AH'ISSOHOD 


Xxxll. 


- THE ELECTRICIAN, FEBRUARY 19, 1897. 


` 


THE 


EDISON & SWAN UNITED ELECTRIC LICHT CO., 


LIMITED, 


The Pioneers of the Electrical Industry in this Country, beg to inform the trade that, following the recent issue of their 
Compendious LAMP CATALOGUE, they have | 


THE FIRST PART OF THEIR i 


= FITTING 


S CATALOGUE ^ 


NOW READY, 
And will be forwarded Free on Application to any part of the World. 


OTHER SECTIONS WILL BE ISSUED AT INTERVALS DURING 
TEE DIA MON D YEA ED. 


FITTINGS FOR SHIPS. 


ELECTRICAL ACCESSORIES OF ALL KINDS. 


HIGH-INSULATION FUSEBOARDS. 
HIGH-INSULATION (PATENT) “8” HOLDERS. LIGHTNING SWITCHES. | 
DISTRIBUTING BOARDS FOR HIGH-VOLTAGE CIRCUITS. 


SWITCHBOARDS. 


| EDISWAN” WORKMANSHIP 
] UNEQUALLED. : 


UP-TO-DATE LEAFLETS ILLUSTRATING LATEST NOVELTIES and NEWEST DESIGNS of SHADES, WINDOW BRACKETS, dc., ISSUED WEEKLY. 


Liberal Terms 


Head Offices, City 


to the Trade. 


Warsheuse 4 Seren,] EDISWAN BUILDINGS, 90 & 87, QUEEN STREET, LONDON, E. C. C. rs o. 


West-End Showrooms and Warehouse: 523, PARLIAMENT STREET, m. WW. 


DAVY ДЕС | AMPS Jules 


. MADE ё. : AT 
IN OUR 
ENGLAND ш - WORKS. 


HORSELL ROAD WORKS, 
Ronald’s Road, Highbury, 
LONDON, N. 


West End Offices: 15, VICTORIA ST., WESTMINSTER, S.W. 
. Telegrams: ARCAZON '' LONDON." 


RE GARBON 


Leclanche Plates, 
Battery Plates, 
Crucibles. 


IREX 


2; 


Apply— 


CARBON SYNDICATE, Lii, 2° ictoria Street, 3 u. 


RICHARD) (ux nu) 


—— PARIS -— 
Electric Measuring Instruments. 
ЫШТ зто ү i c AMMETERS, 
% ea — Tine VOLTMETERS, 
5), | WATTMETERS 


(SELF-RECORDING 
and INDICATING.) 


SSG 


Self-Reoording and 
other Instruments for 
M quum all Scientific and 

ФТ ДИНЕ i 4 (^ Industrial Purposes. 
"suat JOSEPH LEVI & CO., e 
97, Hatton Garden, LONDON. E.C. 


Telegraphic Address: '' Leviathan London." Formerly 10, Furnival St., Holborn. 


о “HOW TO DISINFECT.” 
ursi, А NEW ano VALUABLE BOOK, 


Prepared at great expense, and giving ‘simple directions 
148 “HOW TO DISINFECT" 
И In cases of the various Infectious Diseases, as also In every-day 
* life, will be sent Free on Application. 


THE : 
* SANITASCO. LD, fa! 
Pj NDO^ 


| THE SANITAS CO., Ld., 


E LONDON / 
‘| W.B.—Fill the |? 
Hole once or 


BETHNAL GREEN, LONDON, 


M ith © Santas. | DISINFECTANT MANUFACTURERS, AND SOLE MANUFACTURERS 
Eucalyptus Oil. OF THE FAMOUS 
VICES 99 
* SANITAS | 
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not be affected by one or two shillings rise in price. This 
price is kept down by internal competition, due to over-produc: 
tion. By‘allotting to each colliery an output so that the whole 
output is just equal to the demand, this ‘‘cut-throat’’ com- 
petition will be done away with. There is, however, another 
way out of the difficulty, and we think a better way, putting 
matters on a more thoroughly satisfactory basis; and this is 
to increase the demand, which, practically speaking, can only 
be done by enlarging the market, which, in turn, can only be 
done by lowering the selling price still further. To enable 
this reduction to be effected the cost price must be lowered. 
To those whose fortune it is to be in close contact with 
manufacturing and other industries, it is often a source of 
wonder, not that collieries are unprofitable, but that they can 
keep open. The waste on every hand is enormous. Here 
flourish like the green bay tree inefficient methods of raising 
steam, of using steam, and of distributing steam ; here labour, 
both above ground and below ground, is wantonly wasted. 
All this waste arises from assignable causes. Colliery owners, 
as a rule, will not pay for non- producing ‘superintendence ; ; 
they expect one manager to be mining engineer, mechanical 
engineer, works manager, and often salesman as well. In a 
Paper read before the South Wales Institute of Engineers in 
July, 1895, by Mr. Ll. B. Atkinson, on “ The Distribution of 
Power in Collieries," an abstract of which appeared in these 
columns, the writer claimed that in fuel alone a saving 
might be made by adopting economical power-producing 
and distributing arrangements equal to from 2 to 8 per 
cent. of the whole value of the coal raised, or from 33 
to 6 per cent..on the whole wages paid in the trade. 
The system advocated in the Paper was, it is need- 
less to say, electrical distribution. There is a large 
number of collieries where the use of electrical coal cutting 
machinery would effect a saving in labour and an increase in 
the production of sound coal amounting to quite 6d. per ton, a 
sum equal to the average profit now, made per ton of coal 


raised. There are collieries where these facts are realised, 


and where, notwithstanding trade depression, profits are being 
made. Why is this remedy not more widely applied? The 
answer of those who have had to deal with the question is 
that at most collieries the want of organisation is so great 
that machine working, which requires a regular organised 
system, cannot be carried on effectually. ps 

The Times article cites a fact suggesting interesting: lines 
of- thought, viz., that large quantities: of small coal are 
sold at the pits mouth at ls. 
and are sold with difficulty at that price. Might not. this 
“ dirt-cheap " coal be used at the pit's mouth to generate elec- 
tricity, and the energy be transmitted to centres where it 
would be made profitable? The energy equivalent of one ton 
of eoal put into an eleotric line may be taken as about 1,000 
kilowatt-hours. The cost for interest, labour and main- 
tenance of a transmitting plant, working throughout the 24 
hours, and line suitable for transmission over 80 to 50 miles, 
with, say 15,000 volts pressure may, be taken at 0:064. per 
kilowatt per mile. We are excluding the cost of boilers and 
engines, as these would be required whether the energy is 
electrically transmitted or the coal carried and burned at the 
recelving end. Thus to transmit the energy of coal electrically 
means a cost of about 2:5d. per ton per mile. The cost of 
carrying coal by rail varies from ‘dd. to 1d. per ton per mile, 
Looked at from this point of view the proposal to transmit 
the energy of coal electrically appears absurd. But when we 
consider that for distributed power the cost of railway carriage 
is only a fraction of the cost of the coal delivered to the con- 
sumer, and that the very small coal we are considering would 


6d. to 1s..9d. per ton, 


require very special means to enable the ordinary consumer to 
utilise it, there is some reason to suppose that in many cases 
the subject, may be worth consideration. Excluding electric 
transmission, however, there is still the question of utilising 
this cheap coal for electro-chemical work. In an article 
recently published in these columns (see The Electrician, 
December 25, 1896, page 277), Mr. Kersuaw estimates that, 
with coal at 7s. per ton, electrical energy can be produced at 
3d. per electrical horse-power hour. But if the coal is only 
ls. 6d. this figure is reduced to less than Pzd.; cheaper than is 
the cost with water power in Switzerland and comparable 
with the cost at Niagara. ‘Ill blows the wind that profits 
nobody,” and there is comfort to the electro-chemist in the 
woes of the coal owner. 

In conclusion, we suggest that the coal owners would 
be better advised if they were to attempt to stimulate 


demand by lowering their prices, a result which could be 


achieved at a profit by the gradual introduction of modern 
machinery and.scientific organisation, rather than attempt to 
raise prices by the time-honoured oft-discredited device ‘of 


forming а ring. Both the producer and the consumer benefit 


by economical methods of production. High prices for essen- 
tial commodities such as corn and coal can never benefit the 
consumer, and rarely benefit. the producer in the long run. 
For a time all goes as merrily as а marriage bell, as it did in 
1872 when the lessees of our coal mines are estimated to have 
made about 466, O00, O00 extra profit out of the consumers ; 
then comes the slump due to the speculative production 
caused by the high prices ; ; and the colliery owner, spoilt by 
prosperity, seeks refuge in wage-cutting or the bankruptcy 
court, rather than in the inexhaustible resources of applied 
science. The. battle is given up long before it is really lost 
because the generals have not been brought up in a scientific 
school, and lack the resourcefulness begotten of a proper 
scientific training. i 


THE INDUSTRIAL PRODUCTION OF OZONE. - 


It is greatly to the credit of Mr. Andreoli, who for some 
time past has concerned himself with the devising of appa- 
ratus for producing ozone on à commercial scale, that, in the 
face of a good many discouragements, hé has persevered i in his 
endeavour to improve existing apparatus and to discover the 
best means of manufacturing and handling large quan- 
tities of ‘ozonised air. The stage reached at présent is 
something like this. It is common knowledge that the 
production of pure ozone is barely practicable even in 
the laboratory. Oxygen cannot bo completely converted 
into ozone by repeated passage between surfaces from 
which a silent discharge is taking place, because a point is 
soon reached at which as ‘much ozone is decomposed as 
is formed. Thus the best experimental results do not exceed 
about 20 per cent. of the possible yield. Ozone can be 
liquefied at – 181°C., and is said to boil (presumably under 
atmospheric pressure) at – 106°C. Seeing that oxygen boils 
under atmospheric pressure at — 182°C., separation of ozone 
from the oxygen whence it has been derived should: be feasible 
by liquefying the former at a temperature above that at which 
the oxygen becomes liquid. This is sufficient to show that the 
prospect of using pure ozone is not immediate. But the question 
assumes a different aspect when the employment of ozonised 
oxygen, as distinct from ozonised air, is discussed. In the 
former case the cost of the oxygen is an item of expense, 
whereas:the air can be obtained free of charge. But on the 
other side of the account must be set the fact that when 
oxygen is used, no expenditure is requisite for handling large 
volumés: of diluted nitrogen, and further that there is no risk 
of forming nitrous compounds such as are produced when a 
mixture of oxygen and nitrogen is submitted to an. electric 
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discharge. Moreover, products of the oxidation of. nitrogen | tion to which they wish the material carried. This is alto- 


are rather apt to be reckoned as ozone, although their action 
for the purposes to which ozone may be applied is likely to be 
wholly different. In any case they are not the product sought. 

No doubt Mr. Andreoli has taken these various considera- 
tions into account, and he has come to the conclusion that it 
is more advantageous to ozonise air than oxygen. His present 
apparatus is generally similar to the patterns which have pre- 
viously been described in these columns, and consists of a 
multitude of metal points separated by glass plates. Between 
the opposed rows of points takes place a sort of glow dis- 
charge, and air driven through the apparatus is considerably 
ozonised. | 

The necessity of having some quantitative expression of the 
efficiency of the apparatus has been recognised, and ‘sundry 
determinations of the yield of ozone have been made by Prof. 
Ramsay and Dr. Thorne. The former finds that 34:5 grammes 
of ozone are produced per electrical horse-power hour, and 
that the yield may be as high as 40 grammes. Dr. Thorne con- 
cludes that, under favourable conditions, as much as 48 grammcs 
of ozone may be produced per electrical horse-power hour. 
The estimation of these quantities is of some interest, inas- 
much as Mr. Andreoli has been informed by M. Houzeau that 
there is a difficulty in determining ozone with accuracy when 
the gas 1s prepared from air. This arises from the fact that 
the commonest method of determining ozone, consisting in 
the liberation of iodine from a solution of potassium iodide, 
is also brought about by certain of the oxides of nitrogen; 
and thus, if the iodine set free by passing the ozonised 
air through potassium iodide be taken as a measure of the 
ozone which it contains, a plus error will be introduced. We 
do not feel disposed to believe that it is beyond the resources of 
analytical chemistry to eliminate this error, and our opinion is 
justified by the definite values given by the two chemists 
whose names we have quoted. Analytical separations are 
impracticable only when the reactions of the substances to be 
separated are incomplete or imperfectly known. Their simi- 
larity of behaviour with a particular reagent is no bar what- 
ever to a satisfactory determination. The huge fundamental 
difference of 020 from NO, connotes with certainty their 
analytical discrimination. 

We may accept then the statement that about 40 grammes of 

ozone may be produced per electrical horse-power hour. If to 
this we add the estimate of cost given by Mr. Andreoli at 1d. for 
that expenditure of energy (a somewhat moderate figure), we 
find that 8 grammes of active oxygen, or approximately 202., 
may be obtained for 1d. For such purposes as those to which 
bleaching powder is applied this corresponds with bleaching 
powder at £41 per ton, instead of about £6. 5s., its present 
price. Thus it is clear that ozone, to be profitably employed, 
must be put to such uses as it, and it only, is fitted for, in 
which it has not to compete with ordinary cheap oxidising 
agents. It is right to say that Dr. Thorne is disposed to con- 
sider that in certain reactions, not merely one-third of the 
ozone, but the whole of the oxygen composing it, is available 
for oxidation. That this is possible appears from the known 
behaviour of ozone towards a solution of hydriodie acid, on 
which it acts in such a way as to bring two-thirds of the total 
oxygen into play, according to the reaction :— 
| О„О+4Н1=2Н„О+41+0. 
That similar reactions of industrial importance can be realised 
is, however, still only an aspiration, and it is prudent to 
assume for the present that only one-third of the oxygen 
present in ozone can be utilised as an oxidant. 

Given, then, that ozone can be manufactured in the form of 
ozonised air (containing oxides of nitrogen), the question arises 
as to what uses it may be found to fulfil. Here the record is one 
of disappointment. A long string of applications has been sug- 
gested, ranging from the maturing of whiskey to the sterilisation 
of sewage, but of substantial achievement there appears to be 
nothing to put on record. This seems to be due in part to 
the extreme reticence of manufacturers. Such as profess 
themselves anxious to adopt the use of ozone have been con- 
tent to send samples of the substance (.., oil) to be treated 
and to leave the treatment entirely in the hands of Mr. 
Andreoli without informing him of the precise stage of oxida- 


gether futile. If ozone is to be made an industrial commodity 
and turned to useful ends, its applications must be patiently 
worked on in the factory where the object to be attained is 
thoroughly understood, and the expert who is endeavouring to 
attain it is not working in the dark. Failing this, counsel 
must be taken with some one perfectly cognisant of the 
needs of a manufacture and a process worked out indepen- 
dently and presented to the manufacturer in a guise so attrac- 
tive that he cannot fail to buy the apparatus or pay a royalty. 

Such information as is now available amounts to this: We 
know what ozone (in an impure and diluted form) costs; we 
do not know to what it may be profitably applied. We con- 
gratulate Mr. Andreoli on his perseverance and on his good 
judgment in arriving at the former datum; we wish him 
every success in his endeavour to induce manufacturers to try 
the capabilities of ozone fairly and fully. 


ELECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES.—VII.* 


BY JOHN B. C. KERSHAW, F.I.C. 


- CHLORATES OF POTASH AND SODA. 


In the year 1851 Charles Watt patented a process for pro- 
ducing caustic soda and chlorine by the electrolysis of solutions 
of chlorides. In this patent he notices that chlorates may be 
formed in the cell during the passage of the current; and he 
states clearly the conditions that favour their formation. He 
recommends steam-jacketed cells, horizontal electrodes, the 
anode below, and the presence of free alkalis or alkaline 
earths. This patent contains all the essential points of the 
more recent ones; but it was never worked on an industrial 
scale, owing to the high cost of electrical power in the days 
when primary batteries were the only sources from which it 
could be obtained. This process of Watt for chlorate pro- 
duction, like that of Elkington for refining copper, appeared 
too early on the scene to bring any financial gain to its 
patentee; and it has been reserved for the last decade of the 
century to witness its successful industrial application. The 
manufacture of chlorate of potash by the eleetrolysis of 
potassium chloride solution was first commenced on a small 
experimental scale at Villers-sur-Hermes in 1889. The 
results were so successful that expansion in this comparatively 
new industry has been rapid, and no less than nine plants are 
producing chlorates electrolytically at ‘the present date.t 
No exact returns of the production of many of these plants 
have yet been published; but it may be estimated that between 
2,000 and 3,000 tons of potassium chlorate are now being 
produced annually; and this amount will most probably 
increase. When itis noted that the world’s total consumption 
of chlorates is estimated at 8,000 to 10,000 tons annually, 
the menace of this new process to the older one becomes 
apparent. Table I. contains the names, and any details that 
have been ascertainable, of the works producing chlorates by 
electrolytic methods in Europe and America. Four processes, 
it may be noticed, are at work. These differ chiefly in details 
of cell construction. 

— General Principles of Process.—The production of chlorates 
in an electrolytic cell depends upon one of thesecondary reactions 
referred to in the last article. It was then explained that the 
primary decomposition of a potassium or sodium chloride 
solution results in the separation of free chlorine at the anode, 
and free potassium or sodium at the cathode. The first 
secondary reaction, that between the metal and the water, 
produces caustic alkali and hydrogen. The problem when 
producing caustic alkalis and chlorine is how to prevent 
further secondary reactions; when producing chlorates, it is 
how to promote one of the numerous assortments that may 
follow. When it is mentioned that potassium chloride, potas- 
sium hydrate, potassium hypochlorite, and potassium chlorate 
are, in the course of the electrolysis, all present in the cell 

For previous articles see Zhe Electrician, December 25. 1896, January 
8, January 15, January 29, February 5, aud February 12, 1897. 

+ For other historical details see The Eleetrrei«n, November 27, 1896. 
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Table I. 
| Power. : Date ; 
Country. Name of Company. Locality of Works. Process, com Production per annum. 
| К | H.P inenced 
Switzerland | Société d'Electrochimie .............. Villers-sur-Hermes ...... W. ? Gall & Montiaur | 1889 | Potassium chlorate 
5 У 35 Vallorbes W. 5,000 3i 2 1891 Ж 3i 800 tons 
Germany ... | Elektron Actien Gesellschaft Frankfort................. 2 1 ? 1892 » » 
» Allgemeine Electricitäts Actien- 
SSellsch aft Bitterfeld 8. ? ? 1896 j » 
France ...... Société d'Electro-Chimie............... St. Michel de Maurienne | W. 6,000 | Gall & Montlaur | 1894 н M 
Sweden ...... Superphosphat Actien-gesellschaft... | Mansboe ................. W. 4, А ла 1894 B i 
England...... Bowman-Thompson and Co Northwich .............. S. ? Hargreaves. | 1896 | Sodium chlorate 
0.8. america | Chemical Construction Company ... Niagara W. 500-4, 000 Blumenberg. 1896 | Potassium chlorate 330 tons 
Canada ...... ? Buckingham 7 ? Franchot & Gibbs 1 " M 


solution, and that each of the three latter may undergo decom- | use. In Franchot and Gibbs' process carbon anodes are used ; 


position by the current in place of the former, it will be 
understood that the chemistry of the changes in a chlorate 
cell is not simple. The secondary reaction which is necessary 
in order to form chlorate is the following: 

6KOH + 3Cl, = КСІО, + 5KCI + 3H,0. 


This reaction only occurs in hot solutions; hence either an 
external source of heat must be available, or the current must 
be used as a heating agent. The latter is the plan generally 
adopted. Some hypochlorite of potassium is always formed ; 
but by maintaining a high temperature (45°C. to 80°C.), a 
suitable current density, and by using an alkaline electrolyte, 
it is found possible to keep the formation of hypochlorites 
within reasonable limits. Two disadvantages attend the 
process. The first is the distribution of the current by other 
salts than the potassium chloride present in the cell, and has 
already received notice. This, of course, reduces the current 
efficiency. -A second disadvantage is caused by the evolution 
of hydrogen at the cathode, due to the reaction between the 
liberated potassium and the water. This hydrogen reduces 
any chlorate that may come into contact with it to chloride 
once more; and, consequently, causes a diminished yield of 
chlorate. A diaphragm is the usual means employed to over- 
come this difficulty; but diaphragms bring in the usual 
attendant troubles of increased resistance in the cell and 
increased working expenses due to renewals. A saturated 
potassium chloride solution is also used in the cell, in order 
to minimise this loss of chlorate. The chlorate then crystal- 
lises out in the cell; and, when once in the solid state, it is 
safe from the action of both the current and the liberated 
hydrogen. These methods of overcoming the difficulties, 
however, do not completely succeed, and there is much scope 
for further improvements in chlorate production by electro- 
lytic methods. 

Processes in Use.— The Gall and Montlaur process was first 
worked at Villers-sur-Hermes. The following details of it are 
taken from Lungé’s ‘“ Sulphuric Acid and Alkali, Vol. III., 
1896 edition. Horizontal electrodes are used, separated by 
porous earthenware diaphragms. The anode is below the 
cathode, and is made of a 90 per cent. platinum-iridium alloy, 
which is found to possess advantages over pure platinum. 
Iron or nickel is used for the cathode. A current density of 
465 amperes per square foot is used, and a voltage of 5 to 
each pair of electrodes. The potassium chlorate which 
separates out in the cell requires recrystallisation. Recent 
improvements in this process relate to the supply of a caustic 
alkali solution to the anode compartment, and to the use of 
asbestos cloth for covering the cathode and for leading away 
to free air the hydrogen produced at its surface. 

The Blumenberg process, worked at Niagara, differs from 
that of Gall and Montlaur in one important point. The 
chlorine and caustic potash are not allowed to combine in the. 
‘cell, but are each withdrawn; and the chemical reaction 
which leads to the formation of chlorate is made to take place 


the cathodes are formed of copper gauze covered with a deposit 
of copper oxide. This copper oxide is reduced by the hydrogen, 
and serves to prevent an evolution of gas at the cathode. It 
is, however, very questionable, in the absence of any definite 
figures, whether the increased working costs necessitated by 
the preparation and renewal of these cathodes is balanced by 
the gain in efficiency. The use of copper oxide for a similar 
purpose in Richardson and Holland’s soda process may be 
recalled to mind. | | 

Current and Energy Efficiency.—Turning to the question of 
the current and energy efficiencies of these processes, we are 
met by the difficulty that working results of one process only 
are available. A reference to the equation of the chemical 
reaction upon which all processes for producing chlorates are 
based, shows that three molecules of chlorine are necessary to 
produce one molecule of chlorate. It is apparently a most waste- 
ful process, since five-sixths of the chlorine is reconverted into 
chloride. It is, however, the only reaction by which chlorates 
can be formed; and the ordinary chemical process has to suffer 
exactly the same loss of chlorine, though in this case it is run 
to waste as a solution of calcium chloride. Table II. contains 
the efficiency results, and the figures from which they are 


calculated. S 
Table II. 
| | Grammes of ке S 
| Chlorate actually| ” 9 9 re 
Name of Locality of {Volts produced. | percent: CUT 
Process. Plant used.; ——- „ e On 


| per per К.у. | Cur-. 
атр. hour. | rent. 


En'rgy 


Gall and IVillers-sur- : | 77 Lungé's 
Montlaur Hermes 5 | 0547, 694 45 | 227 \ A ашла. 
Gall and ; : .q/| Annua 
ан Dus! Valorbes.... 5 | 0275; 546 | 35 |17 91 1 
Oettel's ex- | 
.periments| — ...... 5:5 | 0396| 119:0 52 | 89:0. 
Theoretiel..] ^ «e 25 0762| 3050 100 |100 


These results show that the energy efficiency in this process 
is even poorer than that found in the aluminium processes. 
Part of the loss is no doubt due to the use of the current as a 
heating agent. In both processes a saving of energy would 
result, if some effective external source of heat could be used 
in place of the current. The polarisation due to the liberation 
of hydrogen gas at the cathode, will also cause loss of 
energy. Improvements may therefore be expected in these 
two directions. 

Cost. — As regards the cost of chlorate by the electrolytic 
method, there is good ground for believing that it 1s lower 
than by the ordinary chemical process of manufacture. A 
cheap and large water power is, however, essential to profit- 
able working, on account of the expenditure of energy requisite. 
Each ton of chlorate of potash produced per annum demands 
between 8 and 32 т.н.р., and consequently an output of 1,000 


in another vessel. This process is therefore a combination of tons per annum would require between 3,000 and 4,000 K. P. 


an electrolytic potash process in which free chlorine and a 
solution of caustic potash are produced, with the ordinary. 


chemical process by which chlorates are made, caustic potash |. 


-Leing substituted, however, for caustic lime. The difficulties 
‘which arise from the presence of hypochlorites and chlorates 
in the electrolytic cell are thus avoided ; and it is probable 
that this process is the most economical of those at present in 


If this energy costs 4d. per k. H. p. hour, the expenditure upon 
power will amount to between 40 per cent. and 50 per cent. 
of the total cost of manufacture; whereas if the power be 
obtained at the lower rate charged at Niagara (id. per k. H. Pp. 
hour), the expenditure upon power is reduced to about 29 per 
cent. of the manufacturing cost, and the cost per lb. is thus 
materially lessened. . 
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THE ENCOURAGEMENT OF ADVANCED STUDIES 
| OF PHYSICAL SCIENCE. 


BY PROF. J. C. BOSE, D.SC. 


On a recent occasion, at the foundation in this metropolis of a 


rreat scientific laboratory for research, it was observed that the 
pursuit of pure science was the most potent factor in the promotion 
of the intellectual as well as material progress of a nation and of 
humanity at large. Believing that the prosperity of my country 
depends in a great measure on the spread of scientific education, 
and the practical application of science, I shall in this address try to 


put forward a few suggestions, by which, with the slight reorganisa- - 


tion of the existing institutions, the above-mentioned object could be 
attained. My Paper will be a short one, and the few suggestions 
I shall make will relate to the simplification of the Sciauce Course 
for the ubiversity examinations, the establishment of research 
laboratories, the foundation of first graduate scholarships and 
fellowships by the university, and the utilisation of the services of 
highly-trained and qualified students of science in the various 
scientific departments of the State. 

The introduction of English education into India has been com- 
paratively recent. Yet within a short time many Indians have 
distinguished themselves in the departments of law and letters. 
But in the department of science the progress has not been so 
satisfactory. It has been a general complaint that young students 
in Indis, as а rule, do not take to the study of the exact sciences, 
which not only require the exercise of the highest imaginative 
faculty, but also a great amount of persistent and patient applica- 
tion. This apparent want of aptitude for scientific studies in our 
students has been noticed with regret by those interested in the 
intellectual development of Indian youths. The Government of 
India has on many occasions drawn the attention of the uni- 
versities to the importance of encouraging advanced scientific work. 
Many members of the University Senate have also felt keenly that 
the present system of university education does not foster the proper 
development of intellectual faculties and encourage originality. 

I shall now proceed to trace the causes of the present deplorable 
state of things, and suggest how it may be remedied. I may here 
parenthetically remark, for the information of those who are dis- 
posed to take a too pessimistic view of things, that.the introduction 
ot science teaching has been very recent in India, and it is too 
much to expect great results in so short a time. Even in this 
country, which has had the advantage of a long period of scientific 
culture, the number of those who devote themselves to scientific 
studies is not very large. oe | 

I shall in the following observations make special references to 
the Calcutta University and the Presidency College, Calcutta, the 
latter being the premier educational institution under the Govern- 
ment of India. What I shall state in reference to these will apply 
equally well to the other Indian universities and colleges. 

The teaching of science in India is greatly modified by the influ- 
ence exerted by the universities. The Caloutta University was 
established on the model of the University of London ; but while 
the latter has kept pace with the advance of science, modifying 
its course accordingly, the former has hardly moved with the time. 
In good old times & natural philosopher was supposed to be an 
a in all the sciences. In those days science was in its 
infancy, modern innovations were unknown, and a man could 
carry the burden of his multifarious knowledge without dis- 
comfort. Things are changed now, and it is impossible for a 
man to master thoroughly even a single branch of science 
in its various subdivisions. This fact has not yet been fully 
recognised by the Caloutta University. For example, in the 
B.A. examination the vast subject of physics, consisting of 
acoustics, heat, light, electricity, and magnetism, has not n 
thought large enough to be treated even as a single subject, 
but it is reduced to the status of half a subject. Though 
physics possesses merely a fractional value as a subject for exami- 


nation, the text books prescribed on it have been gradually 


increased in number and difficulty. A large namber of text books 
has to be superficially got through by the students in a short time ; 
and thus a disconnected mass of second-hand text-book knowledge 
takes the place of living science. To be supposed to have gone 
through so many high-sounding text-books may feed the vanity of 
a thoughtless few ; but such a system creates despair in the minds 
of serious students. The exercise of mere memory at the expense 
of the other faculties cannot but be attended with disastrous con- 
sequences. When the brain is crammed with a mass of apparently 
disconnected facts, without any order or uence, the state of 
equilibrium becomes highly unstable, and the shock of an examina- 
tion is enough to upset it. The strain on the candidates is so 
great that, in many cases, it permanently injures their health. 


* Paper read before the Indian 
Thursday, February 11, 1897, 


Section of the Society of Arts on 


of Her Majesty, р. 10. 


. It seems to me that it should not be the aim of the universities 
to manufacture walking dictionaries, but intelligent beings, who can 
make the right use of dictionaries. We want to train our science 
students to think accurately, and to fix in their minds a few funda- 
mental principles. We want to teach them how to observe and 
how to avoid errors.. We would wish them, as far as possible, 


.to find out things for themselves, aud take very little on trust. 
We want them to feel that science and scientific experiments are 


not merely confined to the laboratories, but that in nature experi- 
ments of surpassing interest are being constantly carried out, if 
they would only see them. And finally, we would wish to create in 
a few of them such a love for science that they may be entirely 
possessed by it. | 

What is wanted of the university is the simplification of its 
science course, At present the grouping of subjects is arbitrary 
and incongruous ; this should be remedied. Greater importanee 
should be given to practical examination and laboratory work, as in 
this way alone a student's real extent of knowledge can be tested. 
To encourage originality, degrees should be given for research 
work. This is being done by the Universities of Oxford and Cam- 
bridge with the best results. EM | 

A great drawback in the present system of university examination 
is the difficulty of getting proper examiners to set papers in science. 
The university has rightly decided that those engaged in teaching 
science should not be elected examiners in their own subjects, as 
that may give undue advantage to the students under them. But 
with the present rapid advance of science it is impossible to find 
out any one in India, outside the teaching staff, who would be a 
proper examiner. I think this difficulty can be removed by asking 
scientific men from the English universities to set the papers, the 
answers to which could be examined in India by properly selected 
examiners. Ап additional advantage of this would be, that in 
matters of science it would keep the Indian universities abreast 
with those of Europe. 

No real progress in science is possible in a country unless it aspires 
to take its due share in the general advancement of science. The 
cause of science is international, and its advance is always attended 
with benefits to humanity. _Thus on every nation worth its name, 
and on every Government which represents it, is imposed the duty 
of furthering the bounds of human knowledge. Hence we see the 
establishment of national laboratories for research, and these are 
the institutions about which a State may well be proud. Even as 
regards the material prosperity of a country, it is now universally 
acknowledged that it depends greatly, if not solely, on scientific 
activities among its people. All the enlightened Governments are 
so fully convinced of this fact, to quote from a report recently 
submitted to Parliament, that special encouragement is given to 
those institutions wherein the highest bragches of scientific 
instruction are pursued, and no money grudged for the equip- 
ment and maintenance of the science laboratories."" Among 
the obligations of the Government of a great empire like that of 
India, the development and utilisation of the intellectual energies 
of the people is one of the foremost, and this has always been fully 
recognised by our Government. My present deputation to Europe 
to visit the different physical laboratories, with a view to improve 
our own, is due to the enlightened and keen interest taken in the 
advancement of science by the present Lieutenant- Governor of 
Bengal. Bengal has been fortunate in having three successive 
Governors who have been promoters of science. 

For the promotion of physical research in India the estab- 
lishment of a fully equipped laboratory is, I need hardly 
add, esential. When any advance is made in а science, 
more and more difficult problems are encountered which re- 
quire the special construction of the most accurate and 
elaborate apparatus for their investigation. Merely qualitative 
results have hardly any value in science, and to render an investi- 
gation worth anything it is necessary to obtain the most accurate 

uantitative results. In Europe the laboratories, fully equipped as 
they are, can easily command the services of expert instrument 
makers when necessary. The difliculties in the way of an investi- 
gator in India can hardly be imagined here. The physical 
Jaboratories that exist there are merely rudimentary. There are, 
properly speaking, no instrument makers, and the commonest 
scientific materials are difticult to obtain. It is therefore all the 
more necessary to have in India a well-organised physical laboratory, 
equipped not only with the best instruments, but stored with 
scientific materials and provided with a first-class workshop where 
the necessary apparatus could be constructed. While visiting the 
different laboratories here, I must confess to an unworthy feeling 
of envy, which took away all my enjoyment. How splendidly 
equipped and organised they were; what facilities existed 
there for every kind of investigation! How the enthusiasm 
of the professor reacted on the students who worked under 
him; how the students learnt to take t in a great investi- 
gation at the laboratory; how each laboratory thus became 


* Report on a visit to Germany, presented to Parliament by command 
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the centre of scientific activity for generations of students. I can- 
not help hoping that for the whole of India we shall soon have at 
least one great physical research laboratory worthy of our great 
Government. To give an instance how such things are done in 
Europe, I. might mention that in. Germany the sum spent for a 
single laboratory often exceeds £100,000. We shall be content with 
halt that amount, and I hope it will be regarded as extremely 
moderate. | RUE LO LT 

]t may now be asked if the Indian students had any aptitude for 
scientific work. I have heard it said seriously as a proof of their 
inaptitude, that India has not yet produced a Davy or a Faraday. 
Now it is forgotten that it took the whole world many centuries to 
bring forth a dozen men like Davy and Faraday, and it is somewhat 
unreasonable to expect India to produce such men before science 
teaching has even been properly introduced. But I can mention 
instances which will show that enthusiasm and devotion for scien- 
tific work are not wanting. I may first cite the case of a very humble 
individual, who entered our laboratory as a menial servant to clean 
bottles and do other work of a similar description. He was so 
awkward in his new surroundings, that the laboratory assistant had 
no patience with him, and he was made to leave. Six months after 
he came to me in a half-starved condition, and I allowed him to 
work under me. For two years he kept his eyes open.. One day, 
on the death of our expensive European foreman, he astonished me 
by asking permission to do the difficult work connected with 
the dynamo electric machines and engines, and he justified 
his request by his skill in working the machines. He had, 
by attending a night school, learnt some English; he had 
become an expert photographer; and by some process which 
I can only describe as instinctive, had learnt to arrange 
for me the most difficult experiments. Under the auspices 
of the Calcutta University, many moral text books are brought 
out. I do not know whether in his readings he came across one 
of them in which the history of Davy, who began life as a bottle 
washer, and afterwards became the most distinguished man of his 
time, was given, but Nankmam, who entered our laboratory as a 
washer of bottles, is likely to remain so to the end of his life. 

Ihave a young assistant who helped me most efficiently in the 
construction of apparatus for the study of electric radiation. He 
has a great enthusiasm for science, of which he gave proof by 
serving gratuitously in our laboratory for more than two years, 
though all this time he had to undergo great privations. The 
university has been hard on him ; for though his scientific know- 
ledge is considerable, he could not master the intricacies of English 
grammar and idiom to entitle him to the degree of Bachelor of Arte, 
for which English is à compulsory subject, and unhappily a fatal 
one for the aspirations of many for university degrees. 

Ishall have occasion presently to notice the fact that among the 
students a spirit of devotion to the pursuit of scientific studies is 
not wanting. І shall now mention instances of the actual accom- 
plishment of important scientific work by some Indians. Thanks 
to the kind interest of the Government of Bengal. and the devotion 
of Mr. Pedler, a chemical laboratory has recently been established 
in connection with the Presidency College, and within a period of 
less than two.years Dr. P. C. Ray has worked out in that labora- 
tory & number of very interesting new compounds of mercury. 
Mr. Jysti Bhusan Bhadwin, M.A., has also done some excellent 
work in that branch of science. 

The great difficulty in the way of our students in their pursuit of 
science is that, immediately after finishing their university exami- 
nations, which monopolise all their time, they have to seek for 
means of livelihood. Students in India, as a rule, are extremely 
poor, and ;often a family has to go through great privations to 
educate a boy. When a student finishes his university course he 
feels himself in honour bound to support those who made such 
sacrifices for him. In.any case, he cannot expect his family to 
support him after he has taken his degree. He is thus obliged to 
give up. his further studies, and generally forced to the study of 
law, to which he is supposed naturally to gravitate. But I can 
state from my experience in many cases that nothing is so distasteful 
to the science students as to give up science for law. 

The laws of Nature, unfortunately, do not run on parallel lines 
to the very ingenious laws laid down by man ; and one trained in 
the natural sciences does not, as a rule, find legal study a congenial 
one. Some time ago, one of. my advanced students came to me in 
great distress, and asked me to give him some work to do, so 
that he could continue his scientific studies. His.people were 
pressing him to pass the examination for the Bachelor of Laws, 

ut. he hated it, and was determined to fall ill on the day of 
the examination. I have not yet found his name among the list 
of successful candidates for the B. L. | TE 

Seeing that the only time when students can profitably devo 
themselves to.original research is after they have been set free from 
the examinations, the question arises how they may be enabled to 
do so, and how their trained services may.afterwards be utilised by 
the State. As regards the first, if we wish to see in India any 
true scientific advance made, it is absolutely necessary to have 


Post-graduate scholarships and fellowships, to enable successful 
students to pursue their advanced studies. The importance of.this 
is, Iam glad to find, recognised by some prominent members of 
the university, and a movement has been set on foot to remove the 
present want. Everyone interested in high education would wish 
this movement all success. 
With the.establishment of a research laboratory, and a number 
of devoted students working in it, there will.be opened a glorious 
prospect for the future of scientific activity in India—an activity 
which cannot but react most favourably on the various indus- 
tries. At present there are many difficulties in their way. In the 
extension of the electrical industry, for example, the electricians in 
India complain that many things that work well in England do not 
succeed in India, and they lay the blame on the climate, all mis- 
chief being ascribed to the excessive heat. It seems to me that 
difliculties were made to be overcome, and if we have trouble in India 
in connection with heat, you in England have.to contend against 
frost; but you successfully overcome the difficulty. Difficulties 
must arise when a thing is introduced under new conditions, and 
they can only be overcome by men who specially devote themselves 
to remove them. These requirements can only be successfully met 
by men who work in India, who understand the conditions, and 
who, under the given circumstances, could intelligently work out a 
solution. This would be but one of the many ways in which a 
research laboratory would be useful. 
. It strikes me that the prosperity of England depends not in a 
small measure to the devotion and activity of men of science, and 
the practical application of science. . I cannot help thinking that if 
we have the same advantage as you have, the same result will 
follow. Nature is bountiful to us; there is vast wealth buried 
underground, and there are powers which are running to waste. 
Tt only requires the touch of science to bring tbem to the service 
of man. | | 
Fhe advanced students whom we hope to train in our laboratories 
will form the best material for the recruitment to the various 
scientific departments under the State. The students who now work 
in electric science in our Presidency College laboratory acquire a 
very high efficiency in it, and it would be an advantage to the 
Telegraph Department to utilise their services. Indeed, this was 
at one time contemplated ; and Sir Alfred Croft, the retiring 
Director of Public Instruction, interested himself in it. It is to 
be hoped that something will be done in this direction. i 
One suggestion more before I conclude. . For scientific activity in 
India, the intellectual community out of which. the future men of 
science are. to arise, should be kept in touch with the most recent 
rogress in science made in any part of the world. Science can only 
Коош a dominating factor when there is an eager thirst for know- 
ledge, and there are means for satisfying it. I need but here men- 
tion the influence exerted by the Royal Institution on the intellect 
of this country. The University or the Presidency College can do 
a great deal in this direction by annually organising courses of 
lectures on the most recent advances of science. : 
I have not yet said anything of the intellectual hunger that has 
been created by the spread of education, a hunger which is as im- 
perative as that of the physical body. The Spectator, in a recent 
article, has well remarked that an educated man in my country 
wants something absorbing: to think about. His intellect is at 
present left to consume itself, there being no vent for his useless 
energies. If it could be done he would betake himself *' ardently, 
thirstily, hungrily, to the research into Nature, which can never 
end, yet is always yielding results, upon which yet deeper inquiries 
can be based." We have been called a nation of dreamers. There 
is a necessity for dreamers to think out the great problems of life, 
and make the world richer by their thoughts.. But there a is noces- 
sity for workers, too, toilers who by incessant work would increase 
the bounds of human knowledge. We want to have our share in 
this work. Our ancestors did at one time contribute to enrich 
the stock of the world's knowledgo, but that is so long past that it 
is almost forgotten now. It would, perhaps, not be an unworthy 
work for England to help us to rise and take our place among the 
intellectual nations of the world. à | 


па ee т ст | 
SIXTY YEARS OF SUBMABINE TELEGRAPHY.* 
' BY PROF. w. E. АҮГТОМ, F. R. s. ч» 


. Sixty years in sixty minutes, the conventional hour for a lecture! 
It seems like express railway speed, and indicates the sort of electric 
speed at which 1 must go through the whole of the subject of my 
leoture this evening. 5 

In February, 1837, exactly 60 years ago this month, William 
Fothergill Cooke wrote this letter: — My dearest mother, —1 tried 
last week an experiment on a mile of wire, but the result was. not 
sufliciently satisfactory to admit of my acting on it. 1 this morn- 
ing obtained Dr. Roget's opinion, next Dr. Faraday's, who hesitated 

„Abstract of Lecture delivered at the Imperial Institute on Monday: 
February 15th. Pol 
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to give an opinion as to the galvanic action on a voltaic magnet at a 
great distance. I felt less satisfied than ever, so I called upon Mr. 
Wheatstone, professor of chemistry in the London University ;" 
and he ended his letter, ‘‘ Wheatstone is a music seller in Con- 
duit-street, but an extraordinary fellow.” Yet the year 1837, the 
date of Her Majesty’s accession to the throne, saw the signing of 
the contract between Cooke and Wheatstone, saw the construction 
of the telegraph line between Euston-square and Camden Town, 
the first telegraph line ever made in this country, and this year found 
Cooke and Wheatstone pondering how insulated wire could be laid 
under water. [The lecturer here showed, by means of an hydraulic 
model and an actual electric circuit, the need for insulation of an 
electric circuit. | 


The discovery of Dr. Watson in 1747 showed that a charge from a 
Leyden jar could be sent through water, or even through dry ground, 
a fact extended by Steinheil in 1837, who proved that the earth could 
be used as a return conductor for a galvanic current. In the case of 
a land line insulation can be effected more or less easily by sup- 
porting the wire on white porcelain insulators or the more common 
earthenware insulators. In the case of a wire laid under water no 
such easy means of confining the current within the wires is possible. 
Every inch of the wire has to be insulated ; and if through the 
many hundreds of miles of its length there is one little bit which 
makes good electric contact with the water then the transmission 
of a message becomes impossible. The first person who is said to 
have sent a current through an insulated wire under water is Baron 
Schilling. The evidence is rather of a hearsay character, and not 
such as would be accepted in an English court of law. It is said that 
Sommering, who was an enthusiastic telegraph experimenter, 
mentioned in his book that a certain general had seen Schilling in 
1812 explode mines under the Neva by sending a current through a 
wire. However, whether this be correct or not, it is quite certain 
that Col. Pasley sent a current through a wire under the Medway, 
and that he also blew up the wreck of the Royal George at 
Spithead with a wire insulated with tarred rope covered with an 
outer layer of pitched yarn. Two years later Wheatstone showed to 
a Select Committee of the House of Commons the two plans 
exhibited in original for laying an electric wire under the Channel 
from Dover to Calais. It is to Morse that we can with certainty 
give the credit of having first used a wire under water insulated 
with india-rubber. In 1842, when Morse wrote, I am crushed 
for want of means, my stockings all want to see my mother and 
my hat is hoary from age," he insulated two miles of wire with 
hemp soaked in tar and pitch and surrounded with a layer of 
india-rubber, and during the night he unreeled this wire with 
his own hands from the stern of a boat, rowed by an assistant 
between Castle Garden and Governor's Island, and before the 
wire was broken he sent a succession of successful telegraph 
messages through the wire so insulated. But it was upon the 
introduction of gutta-percha into this country that submarine 
telegraphy became practically existent.  'The late Sir William 
Siemens tells us. I recollect well seeing the first specimen of 
gutta-percha exhibited at the Society of Arts, I think, by Dr. 
Montgomerie. At that time I was young and enthusiastic, and I 
asked him to give mea piece of that wonderful stuff. That bit I 


sent to my brother, Lieutenant Siemens at that time, in order that 


he might try whether it was superior to india-rubber for insulation 
purposes." In 1847, Messrs. Siemens and Halske used gutta-percha 
on telegraph wires, and in the next year they laid such wires in the 
harbour at Kiel, and Armstrong also laid one in the Hudson. 

The first person who dealt with submarine telegraphy from a 
commeroial point of view was certainly Jacob Brett, who died only 
last month at the ripe age of 88. On June 16, 1845, he registered 
the General Atlantic Telegraph Company, ‘‘to form a connecting 
mode of communication by telegraphic means from the British 
Islands across the Atlantic Ocean to Nova Scotia and the Canadas, 
the Colonies and Continental Kingdoms." He and his brother, 
John Watkins Brett, sent to the then Prime Minister, Sir Robert 
Peel, this letter which they had printed with their electric printing 
telegraph patented by Jacob Brett. In order that you may appre- 
ciate what may be called the electric conditions of those times, f 
will read you an extract from the ech, HFeqister published in New- 
castle two years later (July 19, 1847). It deals with the trans- 
inission of the Queen's Speech from London to Newcastle in what 
was then considered to be an incredibly short time. This is what 
the newspaper says: ‘‘The Speech was transmitted by special 
engine to Rugby and thence by electric telegraph. The commence- 
ment of the Speech was received here at twenty minutes past 4 p.m. 
and closed at a quarter before 9. It required to be repeated three 
times, viz. at Derby, Normanton, and York. So that the time occu- 
pied in its transmission has been ircredibly short." It is only about 
as long as a single column іп The Times, and we must allow 
two hours for the journey by train to Rugby, and then, according 
to the article, 45 hours by telegraph from Rugby to Newcastle ; 
thus it took 64 hours. Why, the ordinary ten o'clock train from 
King's Cross to Newcastle only takes 54 hours, that is leas than the 
incredibly short time " required to telegraph the Queen's Speech 


in 1847. That gives an idea of what the absence of electric faci- 
lities was in those days. While Brett was waiting for the Premier's 
reply, he wrote a number of letters to all sorts of people. One of 
these he wrote to a man who was a friend just starting for America. 
He says, ‘‘ The telegraph is of such general importance and mag- 
nitude if once carried successfully as to revolutionise the present 
commercial systems of the world. There seems but one question of 
doubt as to its capability, viz., can the electric current be conducted 
exceeding one thousand miles with certainty? We have no positive 
proof as yet that it can." Peels answer came and diplomatically 
referred the brothers to another Department. Two years later they 
again applied to the Government, but on this occasion for a more spe- 
cific permission than was asked for in the electro-printed letter. They 
asked for permission to lay a cable and have the monopoly between 
Dover and Calais. They could not do very much as they had very 
little money, but on August 10, 1849, Jacob Brett got absolute per- 
mission, signed by Louis Napoleon Buonaparte, for 10 years, to lay a 
cable between Dover and Calais, provided that it was completed by 
September 1, 1850. They gave to the Gutta Percha Company what at 
that time was thought to be a very large order, an order for 25 
miles of gutta-percha covered wire. In the next summer this 
wire was unwound across the Channel from something like & very 
huge reel, carried by the Goliath, a small Thames tug with a 
very big name. Messages were certainly sent through this insu- 
lated wire. Brett had & document signed by 20 Frenchmen, 
dated September 6, 1850, who say that they had seen the elec- 
tric telegraph working between France and England, et d'avoir 
‘assisté aux expériences suivies dun plein succes.” І am 
bound to confess that the signals were a little bit incoherent, 

and in a very short time the cable spoke no more. Then they tried to 
raise it; but in laying it they had attached at every 100 yards a leaden 
weight to sink the wire, and so well was the wire made to sink at the 
bottom of the Channel that all efforts to raise it proved ineffectual. 

However, а piece was brought up by a fisherman in his trawl, 
who carried it off in triumph to Boulogne as a specimen of a rare 
seaweed. On the 19th December, 1850, another concession was 
granted to the Bretts by the French Government, and on the 

strength of this the Submarine Telegraph Company was formed. 

But £300 was all the public would subscribe, because it had been 
proved, as they thought, that submarine telegraphy was an impossi- 

bility. Yet these early pioneers, with that peculiar obstinacy, that 

characterises inventors, actually went on believing in their own 

ideas. Mr. Crampton, the well-known railway engineer, came to 

the rescue with £7,500 of his own and a similar amount from his 

friends. Then Mr. Kiiper, the colliery engineer, said, ** Why not 
protect your gutta-percha covering рү an iron sheathing ?" which 
was also suggested by Mr. Willoughby Smith. Well, the cable 
with its sheathing was made; and on September, 1851, a procession, 
consisting of a man-of-war to lead the way, started from the South 
Foreland to the shores of France. All went well until they were 
in sight of the opposite coast, when the cable gave out. Another 
mile was ordered. manufactured and laid ; and on November 13, 

1851, the public sent this message through a submarine cable—this 
submarine cable—for the first time in the history of the world. 

The Bretts then applied to the Government for a monopoly to 
electrically connect England and Ireland. This time they were not 
so fortunate; for, on September 10th, the Admiralty wrote 
that they had watched with interest the progress of his experi- 
ments, but had no power to grant a right. On the 18th the 
Foreign Office is directed by Viscount Palmerston to congratulate 
you upon the success of your experiment, and to state that the 
matter does not relate to the business of his Lordship’s Depart- 
ment." On the same day the Admiralty again wrote that 
whatever privileges can be granted, can proceed only from the 
Treasury." The next day the Treasury acquaint you that ‘‘it is 
not in the power of the Lords Commissioners of Her Majesty’s 
Treasury.” They got the same answer on September 28th. On 
October 18, 1850, they received the following letter from the 
Treasury :—‘‘ Although sensible of your perseverance in bringing 
the submarine telegraph about, and in view of the great public 
benefit likely to arise in connection . . . . but it is not in 
their Lordships’ power, Ko. The first cable from Holyhead to 
Howth failed in 1851 from want of insulation. The next one, 
between Port Patrick and Donaghadee, was carried away by the 
current in 1853. Finally, Sir Charles Bright, the well-known 
engineer of the Magnetic Company, succeeded in satisfactorily 
connecting England with Ireland. 

After this there were a number of cables laid throughout the 
world. Many of these early attempts to submerge a cable have 
resulted in 1ts breaking, or else being paid out with so much slack 
that it lay in festoons at the bottom of the sea. "There was no 
means of determining at this timo how fast or loose the cable was 
being paid out, and it frequently happened that the cable either 
snapped, or else, when the ship had still several miles to go, there 
wasnocable left. In 1857 Dr. Werner Siemens suggested the use of 
a dynamometer on board ship for indicating the stress ; and in the 
same year Mr. Newall invented 4 way to prevent a cable becoming 
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entangled when it was being coiled in the tanks, which was known 
as the cone and crinoline. 

The year 1857 was a memorable one in telegraphic eircles. It 
was in this year that the first Atlantic cable expedition started. 
As early as 1844, when Morse was describing to the American 
Secretary of the Treasury his experiments on under-water tele- 
graph lines, he wrote :—‘* My experience is that telegraphic com- 
munication on the electromagnet plan might certainly be established 
across the Atlantic Ocean. Startling as this may seem, I am confident 
that the time will come when the project will be realised." It was 
not, however, until 1855 (eleven years later) that the idea of elec- 
trically connecting Europe with America was seriouslyconsidered. 
The enthusiasm of Cyrus Field had been raised in previous years 
by Frederick Gisborne, an English engineer, who had constructed 
the Nova Scotia land line. A syndicate was formed, which was 
successful in obtaining extraordinary privileges. Labrador, New- 
foundland and Prince Edward's Island offered an absolute 
monopoly of landing lines on their shores for 50 years to this 
syndicate, while Nova Scotia and the State of Maine followed with 
a similar concession for 20 years and with a grant of money. 
Cyrus Field then came over to England to prospect, and at the end 
of September, 1856, he signed an agreement with John Watkins 
Brett, Charles Bright, and E. О. W. Whitehouse, to form an Atlantic 
Telegraph Company, and on October 21, 1856, this Company was 
registered with a capital of £300,000, which was increased a few 
days later by an additional £50,000. Both the English and the 
American Governments guaranteed a subsidy of £14,000 a year 
until the dividend on the cable reached 6 per cent., and even then 
they were willing to guarantee a subsidy of £10,000 a year each for 
20 more years, provided the cable worked. Financially, then, the 
Atlantic cable started most auspiciously on its career ; but two great 
difficulties loomed ahead : one was this—Was it mechanically pos- 
sible to lay a cable along 2,000 miles of the ocean without breaking 
or damaging it ? and the other was—Supposing it were possible to 
lay such a cable, would the electric signals go through at anything 
but such a slow rate that it would be impossible to pay a dividend 
out of the money received for messages? Forty years ago there was 
great vagueness as to the way in which electricity travelled. 
Wheatstone had proved in 1834 that electricity travelled 
with a velocity of 288,000 miles per second ; but Latimer Clark, 
from experiments made in the presence of Airy and Faraday on 
800 miles of underground wire, came to the conclusion that it took 
half a second before the current appeared at the other end; and 
that this time was not lessened by increasing the battery power 
from 31 to 516 cells. On the other hand, in the same year, Mr. 
Edward Bright, in a Paper which he read before the British 
Association, came to the conclusion that experimenta made by the 
Magnetic Company through 480 miles of gutta-percha underground 
wire showed that the velocity of the voltaic impulse varied from 
960 to 1,700, according to the battery power. Why were such 
totally different results obtained? 288,000 miles per second and 
1,000 miles per second, did not depend at all upon the battery, 
and wholly depended upon the battery power. The explanation of 
this was given in private correspondence between Lord Kelvin 
and Sir Gabriel Stokes. This correspondence formed the basis of 
Lord Kelvin’s very important Paper, published in the Proceedings 
of the Royal Society in 1855. One of the first conclusions theo- 
retically deduced in this Paper was that electricity has no velocity 
at all. No wonder, then, that they got all sorts of answers. 

The difference between the sudden opening of a door by a ball 
projected at it with a certain velocity, and the gradual opening of 
the door by the graduul increase of the pull at the other end of a 
long piece of india-rubber was here illustrated. Experiments were 
then made on a water cable, and it was shown that the combina- 
tion of resistance and capacity waves of water travelling in oppo- 
site directions could exist at the same time inatube. The spots 
from three galvanometers placed respectively at the sending, 
middle and receiving end of an artificial Pacific cable were 
here projected on the screen, and the gradual rise of current 
along the cable made visible to all. I have in my hand an 
ordinary poker, which I am going to put into a fire. The 
consequence is that it will heat very quickly at the end. 
Gradually, however, the heat is travelling along the bar, until 
I have to take my hand away. Some of you may say, What 
has all this to do with submarine telegraphy? Well, in 1822 
Fourier published his ‘‘Thdéorie Analytique de la Chaleur,” 
a book which some of us would say was dry, and full of dull 
mathematics and depressing differential equations, but a book 
which others have called a mathematical poem. Submarine tele- 
graphy was not even dreamt of ; yet Fourier enabled Kelvin in 
1855 to calculate exactly how the current grows at the end of a long 
submarine cable, to calculate exactly the conditions necessary to 
enable a rapid succession of intelligible electric signals to be sent; 
it supplied, in fact, the weapon for attacking a problem, the suc- 
cessful solution of which has made submarine telegraphy. The 
next important result theoretically deduced by Kelvin in this 
1855 Paper was, that with every cable there is a certain time before 


the current begins to appear at the other end, and that this time 
depends only on the cabls n fact, on the product of the resistance 
of the conductor into the electrostatic capacity, and practically 
not at all on the battery power. This latter result Latimer Clark 
had arrived at experimentally in 1854, a year previously. The 
opinion of such well-known engineers as Sir Charles Bright and 
Edward Bright was reasonable at the time, but opposed to this, 
since they thought the reason why Wheatstone had get a velocity 
of 288,000 miles while they could only get 1,000 was because 
he had used high potential frictional electricity, and they had 
used low potential voltaic electricity. The real reason was this. 
Practical men were thinking of the current after it had time 
to reach its steady state; whereas Lord Kelvin tried to hammer 
into them that it would take so long for the current to reach its 
steady state at the end of an Atlantic cable that, if they ever wanted 
it to pay they must not wait for it, but send a message with 
currents at the very beginning of their growth. Another important 
conclusion was that the retardation of the signals was proportional 
to the square of the length. Supposing we have a cable 500 miles 
long and by some system of signalling 25 words per minute could 
be read at the end of it. With a cable 2 500 miles long this 25 words 
per minute will be reduced to one, because the retardation is as 
the square of its length. The man who best understood the subject 
after Kelvin and Stokes was Cromwell Varley ; and his explanation, 
which came out in 1857, could pass quite well at the present day. Kelvin 
calculated what would be the probable speed of working the proposed 
Atlantic cable, and calculated that they would be able to transmit 
three words per minute. Siemens, on the other hand, thought they 
must limit their hopes to one word per minute. Sir Charles Bright 
thought they would get 10 or 12 words per minute, from experi- 
ments made on 2,000 miles of underground wire. What was the 
result? It was found with ordinary recording instruments 1:8 
words per minute was the maximum ; so it was a little better than 
Siemens thought, and not quite so good as Kelvin thought ; but 
with a Kelvin galvanometer they succeeded in sending three words 
per minute. For this all-important Atlantic cable, 2,600 miles were 
made by the Gutta Percha Company, and it was wire-sheathed by 
Messrs. Glass Elliott and Messrs. Newall. The cable was coiled 
in the holds of the United States frigate '' Niagara” and Her 
Majesty’s ship ‘‘ Agamemnon.” These two vessels with three other 
steamers started from Valentia, which was chosen by Sir Charles 
Bright. Four miles were paid out when the cable broke. Another 
start’ was made, but after 226 miles more had been laid it again 
broke in 2,000 fathoms of water; and so ended the first attempt 
to electrically connect America with Europe. Morse, who was 
on the Niagara” аб the time, writes :—‘‘ It parted just before 
daybreak. The telegraph machinery stopped, and all hands rushed 
on deck and gathered in mournful groups. Their tones were 
sad, their voices low, as if a death had occurred on board." More 
cable was made in 1858, and a second expedition started with 3,000 
miles of cable, to allow of some 40 per cent. slack. The original 
plan was for the Niagara to lay the cable from Ireland until it 
had put all it had into the sea. It was then to pass the end into 
the Agamemnon and make a joint; tho Agamemnon ” was 
then to go on to America. The new plan was for the two 
steamers to meet in mid ocean and make a joint. They did, 
and the joint broke. They made another, and it broke again. 
They made a third, and then sailed in opposite directions, the 
one to Ireland, the other to America. They had not gone 
very far before another break occurred, and this ended in 
the loss of 500 miles of cable. Sufficient, however, remained on 
board for a third trial; and, after putting into Queenstown for 
Stores, they met in mid-ocean, made the splice, and sailed, this 
time with success. On August 5, 1858, England spoke for the 
first time electrically with America. Reverential were the messages 
that were sent through the cable. Her Majesty expressed her con- 
viction that the President of the United States would fervently join 
with her in hoping that the electric cable would prove an additional 
link between the two nations, while the President's reply contained 
the prayer: May the electric telegraph, under the blessing of 
Heaven, prove to be a bond of perpetual peace and friendship 
between the kindred nations," a wish that was ably echoed on the 
very platform where I am now standing by the United States 
Minister (Mr. Bayard)in 1894. The President's message contained 
some 150 words, and yet it took over 30 hours to transmit it. The 
return of the 62nd Regiment was countermanded, and the fears of 
the friends of the passengers on the Europa" and Arabia were 
allayed by the message, ‘Europa’ and ‘Arabia’ have been in collision 
—no lives are lost—all well;" but the signals grew weaker and 
weaker. Even the Kelvin galvanometer did no good; and, after 
one short month of existence, the Atlantic cable died. 

But much had been learned. For example, it had proved 
that a cable could be laid successfully in deep water. From 


the Red Sea cable, laid in 1859, nothing was learned. The 


sections failed one after the other, and it is doubtful whether 


za message was ever sent through the whole of the cable; 


but it is certain that the British public have paid and 
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are paying, and will continue to pay, £36,000 a year until 1908 
for the privilege of putting some copper-wire, gutta-percha, and iron 
sheathing at the bottom of the Red Sea in 1859. The Persian Gulf 
cable, on the contrary, which was Jaid in 1863, and was the first to 
connect Europe with India, was a great success, and bas remained 
a success under the electrical supervision of our Chairman, Sir 
Henry Mance. | 

About this time opinions differed as to the advantages of sheath- 
ing, or armouring a cable, as it has been called. The opinions 
were very much like what were used in the Middle Ages about 
armour. When the cable had to be pulled up it was said they 
would have a gutta perchacore pulling up a loose sheathing, instead of 
the sheathing pulling up the cable; it was, indeed, something like a 
man being knocked down in a suit of armour, and not being able 
to get up again until it was loosened. At this time Lord Kelvin 
calculated what should be the best proportions of an Atlantic cable. 
Captious critics said that he must be wrong, as they could not get 
a cable of his calculated dimensions into anything smaller than the 
* Great Eastern"; but it was the Great Eastern which, 
under the captaincy of Sir James Anderson, carried the next Atlantic 
cable, so the critics were wrong and Lord Kelvin was right. 

In the 1865 cable several faults occurred, and it was feared they 
were done intentionaly by people on board sticking iron wire 
through the gutta-percha. They watched the tanks, but still the 
faults occurred, and while attempting to haul the cable back to 
repair à fault the cable snapped after 1,186 miles had been laid. 
For nine days they made strenuous efforts to pick up the cable, but 
though they grappled it many times the rope broke ; and thus the 
1865 cable had to be abandoned. A new cable like the 1865 cable 
was then made by the Telegraph Construction and Maintenance 
Company, which under Sir John Pender contributed £100,000, and 
undertook to make and lay the cable for half a million of money 
whether it was successful or not, this sum to be increased to 
£600,000 if it were successful, and to £737,000 if they could also 
pick up and complete the 1865 cable. So three-quarters of a 
million of money was the prize ; and it was won. For 13 days they 
alternately hooked and lost the cable. Once they brought it to the 
surface, but it slipped away from them like a great eel ; on lower- 
ing the cable, however, for the thirtieth time they succeeded, and 
thus two good cables were laid between England and America. 

A map of the cables of the world shows that since that time many 
many cables have been laid. These cables have no history. Happy 
is the cable that has no history ! 


The point I should like to consider next is the signalling. I have 


shown you some experiments on the Pacific cable. What I was 
doing there was using the cable in its ар form—a galvanometer 
at each end and опе in the middle. e work of Lord Kelvin 


taken up by Varley showed that you can hasten matters by sending 
& positive current and then a negative one for a short time. The 
first invention to quicken the speed of cables was the use of ** curb- 
ing." Another invention of a totally different. kind was brought 
out by Cromwell Varley, and that was not to send a current directly 
into a cable, but to put a sort of elastic electric spring at each end, 
thatis to say a condenser. Then we have the use of both condensers 
and curbs. | 

[The lecturer then had diagrams thrown upon the screen, illus- 
trative of the effect of condensers, and curbing in securing sharp 
signals. He then described in some detail the idea of and the 
latest improvements in the Siphon recorder. Finally he explained 
the system of automatic sending.] 

I should have liked to have told you something about the many 
marvellous methods of detecting and localising leaks in cables, and 
so on ; but time has compelled us to skip from peak to peak of the 
mountains of submarine telegraphic history. I can recommend 
those who have leisure to stroll down the mountain side and to 
study the wealth of knowledge that lies nestling in the valleys, 
to do so; they will find à mass of most fascinating reading 
m many books, the pith of which, with new matter, Mr. Charles 
Bright is endeavouring to put into a book which he tells me is shortly 
coming out. 

I have told you about the past, 1 have told you about the present. 
What about the future ? ell, there is no doubt the day will 
come, maybe when you and I are forgotten, when copper wires, 
gutta-percha coverings and iron sheathings will be relegated to the 
museum of antiquities. Then when a person wants to telegraph to 
a friend, he knows not where, he will call in an electromagnetic 
voice, which will be heard loud by him who has the electromagnetic 
ear, but will be silent to everyone else, he will call, ** Where are 
you?” and the reply will come loud to the man with the electro- 
magnetic ear, ** Iam at the bottom of the coal mine, or crossing the 
Andes, or in the middle of the Pacific." Or perhaps no voice will 
come at all, and he may then expect the friend is dead. Think what 
chat will mean. Think of the calling which goes on from room to 
room, then think of that calling when it extends from pole to pole. 
—a calling quite audible to him who wants to hear, absolutely silent 
to him who does not. 

I cannot conclude without expressing my thanks to the many 


people who have assisted me. From everyone of whom I asked for 
something I got everything. Your Chairman that was to be, Mr. 
Preece, has sent me many things; and our Chairman who is, has 
also supplied me with numerous others ; and to my assistants and 
my students my utmost gratitude is due for the most energetic and 
жей асс way in which they have devoted themselves to this 
lecture as if it were their own and not mine. 


In addition to the historical letters, documents, and specimens of 
all the important early cables, hydraulic models, lantern slides, and 
portraits of eminent cable men illustrating the lecture, the lecturer 
had got together an imposing array of condensers, and after the 
lecture the staff of the Eastern Telegraph Company entertained the 
audience in sending and receiving messages over the artificial 
Pacific cable. Amongst other exhibits we noted Mr. Arthur Dear- 
love’s automatic slip machine punch, which at the end of land lines 
on short cables where relays will work, reproduces a facsimile of 
the slip used at the sending end of the circuit, thus avoiding the 
delay of manual punching. This apparatus worked well, and by 
the noise it made certainly attracted attention, 


THE ANDREWS’ ALTERNATE-CURRENT SWITCHING 
GEAR. 


The following is an abstract of the recent discussion at the 
Northern Society of Electrical Engineers on Mr. Leonard 
Andrews’ alternate-current switch gear, a full description of 
which appeared in our issue of November 18, 1896 :— 


Mr. FERRANTI said that, unfortunately, he was not connected with an 
alternating station or any other station ; but he would give his opinions as 
an outsider, or one who was connected with an alternating station once 
upon a time. He did not know whether, in listening to the author's Paper, 
any of the members realised the immense amount of work that must have 
been done by Mr. Andrews to get at the results which he had described. 
It showed a very distinct train of thought, which had been carried over a 
long period, and which was undoubtedly engendered by certain special 
circumstances of the case he had had to deal with. "There were other 
stations in the country working on somewhat the same system, but different 
in their detail, where he thought that if Mr. Andrews had been in charge he 
would never have devised his ingenious system. He believed, with regard to 
the first point, that it was customary ata good many stations to synchronise 
with small fuses. These were the stations employing alternators without 
iron in the armature of very low self-induction, and where the machines could 
give a dangerously large rush of current if the synchronising was badly done. 
He thought that stations such as those put up by the Electric Construction 
Company and Fowler'shad in no casesattempted those fuses, as the current on 
putting into parallel badly was not such a serious matter as with the other 
typeof machine. For his part he did not think that if stations had reason- 
ably good plant they should think of the synchronising fuses. With regard 
to synchronising he would say that so far as he bad seen the nicest 
way of getting into parallel was to have the revolving part of 
the machine painted with as many white lines or spots ав 
there were field poles. If they then lighted the station with 
alternating are lamps, fed from the bus bars, the lines would be seen to 
revolve backwards when the machine was at less than synchronous speed, 
forward when it was above, and to stand still whea the speed was 
synchronous. The great advantage of this method of synchronising 
(of course assisted by voltmeter and lamps) is that one can sec if one is 
runuing.too fast or too slow. The engine driver has the most perfect 
knowledge of what is actually taking place with the plant of which he has 
charge, and he regulates it accordingly. The switch 1 attendant need 
uot bother himself whether it is going too fast or too slow. The switch- 
man regulates exciting current, and the driver regulates the actual speed 
at which the plant is being run, in accordance with the moving diagram 
which tells them in plain language what the plant is doing. This method 
was already in use at the Portsmouth station, and it was being introduced 
into several other stations where the switchboard was so far from the 
dynamos that it was difficult to communicate. With regard to what Mr. 
Andrews said about Mr. Raworth having devised a sort of zero arrange- 
ment, one which discriminated whether the current was goiug the right or 
wrong way, he found that a good many people had taken it up inde- 
pendently, and bad said nothing about it. Struggling wth the same 
question about ten years ago, he himself constructed apparatus for 
accomplishing this work, and he believed the inethod was exactly the same 
oa Mr. Raworth's, but he never put the apparatus into use, as he had 
quite enough thinga about the station without producing any more. Mr. 
Andrews mentioned a most important question about danger on the 
switchboard. There was no reason why a switchboard gallery should 
be particularly dangerous, but he thought on the other baud one 
might err on the side of enclosing it too thoroughly. So far as he 
could see, the only arrangement which lent itself to complete en- 
closing was that where the switchboard had a back to it, which involved 
far greater danger to life and also risk from fire. It was at the back of the 
switchboard that the unfortunate man was killed at Hampetead. Water 
break switches were very interesting. He was at Paris last week, and had 
the pleasure of seeing some water switches which had been in use for many 
years. They broke one of the switches on 2,400 volts continuous current, 
which was far more difficult to break than alternating. He did not see 
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any sparking at all, and it worked most beautifully. Mr. Andrews had 
called their attention to the connections of his switch gear, and showed 
that he used a supplementary bus bar. An arrangement something of 
that kind had been put into use upon most of the switchboards similar to 
those at the House-to-House Company at West Brompton. It consisted 
of two complete 'bus bars, and the machines and circuits were arranged 
so that they could be put on to either. They could then have their 
station working on two separate circuits. The Leeds House-to-Houae 
Company had that arrangement for one. A recent case was that 
at Edinborough, where he believed it was devised quite indepen- 
dently by Prof. Kennedy, so that if he could not synchronise 
machines quickly enough when fog came over, he would then be 
able to throw any circuit on to the spare bar or a couple of 
circuits, and then run up anew machine on it. That was precisely the 
same idea, but without the special gear to bring the extra parts into action. 
It was purely a system of two bus bars, and they could work the results 
by hand instead of automatically. There was one point which he did not 
agree with at all, and that was the exciting of the alternators by one 
common exciter. He very much preferred to get each machine with its 
own exciter, and he had bought exciters from different makers, and he 
was pleased to tell them that he had never had a failure on an exciter 
of any alternator which he had had at work. He had bought what he 
thought the best machine he could buy, had allowed probably 50 per cent. 
margin, he had never bad a single failure with excitera. There was one 
point in which he agreed partially, and perhaps disagreed with the author 
also, and that was the question of a diagram on the switch gallery. Не 
thought it was a most vital thing that anyone coming into the station 
should know at once exactly what the connections of the switchboard 
were. He did not like to understand a switch gear one day, and a year 
hence have to look it up again. He thought, so far as poseible, that the 
switch gear skould be absolutely ita own diagram, and that upon the face 
of it they could see exactly the meaning of all parts. With regard to the 
question of alternators, why Mr. Andrews had put so much work in 
devising that ingenious and useful apparatus was because he had been 
unfortunate enough to have plant which required being dealt with in this 
delicate manner. Alternating electric supply was becoming very much 
more reliable than it used to be, probably due to the stations being 
equipped upon reasonable and engineering lines. 

Mr. E. W. COWAN said that with regard to the use of an auxiliary fuse 
for paralleling, such an arrangement enabled the synchronising and 
parallelling to be done at the synchronising panel, supposing they had a 
separate panel for the purpose. He had tried using а coil with large self- 
induction instead of & fuse, and then switching this in between the two 
machines, and not troubling whether they are in phase or not, but letting 
the current flow between the machines through the self-induction until they 
brought each other into phase ; but it did not seem to be a very neces- 
sary apparatus for iron-cored alternators. Mr. Andrews said that he 
used a magnetic outcut because it was quicker in its action than a 
fuse: he always looked upon it as being slower. The instrument 
which the author had described had a certain amount of inertia, and 
it seemed to him that it must be slower in its action than a fuse. He 
was inclined to agree with what Mr. Ferranti had said—that this appa- 
ratus had been devised for special cirenmstances, but it seemed to him that 
in cases where they had alternators which were not iron-cored, that some 
sort of apparatus such as tbis, if it could be made with perfect reliability 
and simplicity and durability, was an apparatus which should be used in 
every station of that kind. Then a question which it was very difficult to 
decide arose in the case of iron-cored alternators. They had an iron-cored 
alternator at Altrincham, which probably would give in proportion to its 
size as much current in excess of the normal as a non-iron-cored, and they 
consequently got excellent regulation with that alternator. They had 
other alternators only giving about 100 per cent. in excess of the normal 
current on short circuits, and these alternators would hardly blow the 
fuses if they had a short circuit on the mains. Which was the better 
machine? One question whichiMr. Andress had raised was the question 
of being able to switch any alternator on to any circuit ; that he considered 
a very important and necessary arrangement. As to exciting alternators 
from separately-driven exciters, he quite agreed with what Mr. Ferranti 
had said. As to using storage batteries, he considered it was very expen- 
sive, but a very good arrangement otherwire. He instanced a case which 
he knew of where the breaking of glass cell in an exciting circuit battery 
had caused a failure of the light. 

Mr. WORDINGHAM said: They had the author’s assurance that all those 
apparent complications had worked without a hitch, but for his own part 
he always mistrusted automatic apparatus, it bad such a way of wanting 
& man to work it. He did not think it was possible to have switchboards 
too simple, and Mr. Ferranti had used the very words that he, Mr. 
Wordingham, would have used in saying that the switchboard should 
be its own diagram. They did not want to be looking out diagrams 
while an armature was burning out; they wanted to look at the 
board, and not be able to make a mistake, They wanted an intelli- 
gent man, something between Mr. Andrews’ specially trained man and 
an ordinary labourer, they did not want him to have to spend a life- 
time learning the switchboard. The author referred to the reputation 
of continuous current for continuity of supply over alternating. Perhaps 
that arose from other reasons than the zero cutout, because some stations 
used fuses made of copper, and which were of the same sectional area 
as the mains themselves, that he thought tended to continuity of supply. 
He quite agreed with the author as to the prevention of accidents, to 
the attendance with high-tension switch gear; the negligence in some 
stations was simply criminal. He had visited some in which any person 
might walk up against the apparatus. His own view of high-tension switch 
gear and high-tension apparatus was that it should be so guarded as to 
make it impossible for any man to get a shock. He did not think too 
much money could be spent to attain this object. He thought that. any 


part of the switch gear which had to be handled should be connected to 
earth, so that the man would be absolutely safe in whatever he took hold 
of. It was always a difficult matter to carry out this arrangement of 
safety, and to allow at the same time for the proper cleaning of the 
switch gear. The contact parts had to be cleaned, and special arrange- 
ments should be made to enable this to be done without risk to the 
attendant. The necessity for a man to stand on an insulated platform 
or stool ought, he thought, to be avoided as far as possible. There 
was one point about the switch and shutter. Asbestos was a very 
treacherous material in his opinion. Certainly he did not think it would 
prevent а man from getting a shock. It might prevent his poking his 
fiugers between the contacta. | 

Mr. ANDREWS, in reply. said that with regard to Mr. Ferranti's and 
Mr. Cowan's remarks about iron-cored machines, he would like to ask if, 
when these iron-cored machines were switched on very much out of phase, 
they did not make the lights jump. At Hastings they had Mordey 
machines to work with; some engineers considered this to be a misfortune, 
but he did not agree with them. If these machines were switched in out 
of phase, they only made the lights jump—the machines were not injured, 
but it was just this jumping of the lights that they objected to. They would 
rather lose two or three coils than have the lights jump badly. He referred 
to a modern station where iron-cored alternators were used, and where quite 
recently an engine driving one of these machines had suddenly failed, 
thus short-circuiting the omnibus bars, and totally extinguishing a large 
number of lights. The machine was not damaged, but the Company's 
reputation was, which he considered far more important. This was a 
specimen of many recent interruptions, which might have been pre- 
vented by the use of a return-current cut-out. As regards exciting 
in parallel, he had always been accustomed to run alternators 
excited in parallel until he went to Hastings, where they were then 
excited from separate machines. The first day or two he was there 
he wanted to change over from a 60-kilowatt machine to a 100- 
kilowatt set. He thought they had only about 30 amperes maximum 
load on the station at the time. He got the 100-kilowatt plant 
in parallel, and ran it up slowly, letting the other one down. The 
current came up on the 100 unit machine pretty quickly to about 70 
amperes, and on the other it went up to considerably over 30 amperes, and 
he could not get the current lower on either machine anyhow. He ran up 
the engine of one and then the other and looked at the ropes to see which 
was motoring and which was generating, but could not tell. At last the 
little machine began to smoke and he thought the only thing to do was to 
switch out. He switched out at about probably 40 amperes. The are did 
not break, but burnt the whole board up, and all the lights went out. He 
found afterwards that the whole trouble was caused by the machine being 
unevenly excited. He promptly had arrangements made for exciting the 
fields in parallel, and since then he had experienced no further trouble. 
With regard to the diagram on the wall, he quite agreed in having the 
switchboard the diagram itself, and he had spent great many hours in de- 
signing the Hastings switch gear in order to get the wircs in that way, so 
that they could be instantly traced out. Each of the wires at Hastings 
was run up the surface of the wall Nevertheless he liked the diagram 
because they could not always see the connections under the instruments, 
and if, as sometimes occurred, things went wrong, he did not think that 
the diagram should be far away from the switchboard. He himself found 
it exceedingly useful, and he could not see any objection to it. Mr. Cowan 
spoke of fuses being quicker in their action than magnetic cut-outs. He 
had found tbat fuses took a perceptible time to go, whereas magnetic cut- 
outs cut out instantly. With regard to magnetic cut-outs being easy 
to reset, they could be reset at the rate of 30 times per minute, 
and he did not think fuses could be reset anything like so rapidly. 
If they wished to get machines in in a hurry, they simply stood at the 
switch and pumped it'indiscriminately until it stayed in ; this enabled them 
to get machines into parallel under very difficult conditions. 


THE ELECTRICAL PURIFICATION OF SUGAR 
JUICES.* 


The application of electricity to the purification of sugar products 
was carefully considered in a debate at the Second International 
Congress of Applied Chemistry. The following is a translation of 
а summary which was originally published in the Journal des Fab- 
ricants de Sucre. 

M. L. BaATTUL, manager of the Arleux sugar works, opened the 
debate. He stated that the various processes could be divided 
into two classes—(1) electrolysis without the use of porous partitions 
(Schollmeyer, Behm and Dammeyer’s prooess) ; (2) electrolysis 
using porous partitions or electrodialysis. The latter can again be 
divided into several categories : electrodialysis with soluble anodes, 
giving insoluble precipitates (Javaux, Gallois and Dupont’s pro- 
cess) ; electrodialysis with inert electrodes (Despeissis', Maigrot's 
and Lebate’s processes) ; electrodialysis first with soluble and then 
with insoluble anodes (Gin and Leleux’s processes). M. Battul 
draws the following conclusions from a series of experiments he 
had made on the purification of beetroot juices, syrups and 
molasses. The electrolytic action is very slight. This is evidently 
due to the impurities which are being separated from the liquid 
always remaining together ; it is necessary, therefore, to effectually 
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Separate the alkalis from the organic acids, and for this we must. 


ave recourse to electrodialysis. Electrolysis only actually effects 
the decolouration of sugar solutions. As it can be carried very far 
(in contrast to the application of sulphurous acid), as far as one 
likes so long as the medium remains alkaline, it is only a question 
of cost. Industrially speaking, the possibility of its application is 
conceivable. But to obtain a real purification of sugar products 
one must employ electrodialysis. It is then possible to obtain 
almost absolute purity. With lead anode it is possible, by using 
sufficient electric current, to remove all non-sugars with the excep- 
tion of glucose, and that in a single treatment. However, if 
operating on juices which have already been treated with lime, as 
the practice is at present, one must have recourse to fractional 
electrodialysis, first with inert electrodes to remove the acids and 
alkalis, and then with soluble anodes to separate the organic sub- 
stances in the form of insoluble compounds. 

Whether operating on the raw juice or on a purified product, the 
problem of the complete removal of impurities is theoretically 
capable of solution, but at what price? A price which, to judge by 
M. Battul’s experimental results, seemstodeprive all existing electro- 
lytic processes of any economical value. To deal with 100 hecto- 
litres of juice an hour a 662 B. H. p. steam engine would be necessary, 
13,728 kg. of lead would be used up in the 24 hours, and 2,128 kg. 
of sugar would be separated. Also to deal with molasses, an 
enormous consumption of energy and lead would be requisite. 
And, moreover, M. Battul’s figures are from laboratory trials, made 
with all possible care and economy. Practically there are many 
other difliculties to contend with. The maintenance of a clean 
surface on the anodes, the prevention of leakage, the constant stir- 
ring of the liquids under treatment, the frequent renewal of the 
leaves of parchment paper, a complicated electrical installation, 
&c. М. Battul does not, however, consider that electrodialysis is 
fatally condemned ; but that one should wait until the process is a 
little further advanced before forming a definite opinion as to its 
industrial merits. At any rate, electrodialysis can now be used 
with great advantage in the laboratory. For instance, it will 
enable one to check the purifying station, to determine exactly the 
best proportion of lime to use, and to completely analyse molasses. 

M. Baupry, the manager of a Russian sugar factory, quoted 
industrial results which are absolutely favourable to the purifica- 
tion of beetroot juice by single electrolysis. In 1894 M. Baudry 
first tried the Schollmeyer, Behm, and Dammeyer process, and 
during the following year he cuntinued to use the methods of treat- 
ment for the raw juice. He has experienced the following advan- 
tages by using the electrolytic method : better work, reduction of 
50 per cent. in the amount of lime used, elimination of salts of 
lime, the time required for carbonation reduced from one hour to 
35 minutes, the filter press station, which was formerly too weak, 
has now become too powerful, more rapid evaporation, and 
imerease of from 20 per cent. to 25 per cent. in the daily 
work of the factory, the colouration of the juice reduced from 
100 to 23, and complete suppression of fat in carbonation. The 
application of the process is most simple. Lime is added to the juice 
after diffusion, it is then filtered and electrolysed. According to 
M, Baudry the electrolysis acts by modifying the non-sugars. In 
his factory he has an 8 H. P. steam engine to drive the dynamo, 
the consumption of zinc is 30 kilogrammes per day for 500 tons 
of beets. 

MM. AvLarp and BarrUL did not agree with M. Baudry’s 
theory, and asked whether the economical results were actually 
due to the employment of electrolysis. To this M. Baudry 
replied that the conditions under which the comparative tests 
were carried out left no other conclusion possible. 


M. E. PEvnussoN, Professor of Chemistry and Toxicology at 
the Limoges School of Medicine and Pharmacy, looked at the 


matter from a hygienic point of view, and objected to the use 
of lead anodes. 

M. F. Duvont, General Secretary of the Congress, felt assured 
that the lead could be absolutely eliminated from sugar juices, and 
saw no danger in using lead anodes. He agreed with M. Battul 
that electrodialysis must be used to obtain a real purification of the 
juice. Then purities up to 99 and 99-5 and saline quotients of 
200, 300, 400, and more could be obtained. The process must not be 
carried too far so as not to dissolve the lead. M. Battul had referred 
to 1 н.р. per ton of beet рег day. M. Dupont considered 4 н.г. 
sufficient, i. e., 250 н.р. engine to drive the dynamo of a sugar 
factory which dealt with 500 tons of beet а day. Tolarisations and 
fouling of the electrodes were at the present moment serious 
obstacles, but M. Dupont did not despair of ultimate success. 


BOOKS RECEIVED. 
** Elektrotechnische Ubungsaufgaben für des Praktikum sowie 
zum Selbstuntunterricht.” By Dr. Felix Oettel. (Halle: Wilhelm 
Knapp.) 
** Proceed inujs of the Royal Society of Victoria.“ 


Vol. VIII. (for 
the year 1895). (Melbourne: Ford and Son.) 


CORRESPONDENCE. 


— — 
THE BRUSH COMPANY’S INDUCTOR ALTERNATOR. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In your article on the Mordey " inductor alternator 
you publish a curve which, I understand, is intended to repre- 
sent the drop of E.M.F. between no load and full load at con- 
stant speed and constant excitation. The character of this 
curve does not seem to me to be in agreement with the 
particulars you give further on of the excitation at no load 
and at full load. 100 per cent. increase in excitation in order 
to compensate for a drop at the machine terminals of about 
34 per cent. would seem to be considerably in excess of what 
one would expect, and calls for some further explanation. 

Such an extremely small drop in an iron-cored alternator 
has not, I believe, been attained before—at least, I have never 
heard of any result which can compare with it.—Yours, «c., 


OIL-FIRED METALLURGICAL FURNACE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: With reference to the notice hereof in your valuable 
journal of the 12th inst., I beg leave to make a few observa- 
tions. 

First, as to cost, I have found during the past 14 years, 
during which 1 have had considerable experience in this 
matter, that the cost of liquid fuel in comparison with coal, 
when taking into account its reduced bulk, quantity, and the 
absence of labour, placed the balance in favour of liquid fuel. 

Now, the injector or nozzle you saw iu operation on the 2nd 
inst. is the identical one, without alteration, that was lately 
fitted to the furnace of a 106 N.H.P. water-tube boiler, 
whereon the evaporation was—even when three-fourths of its 
power was held back—15-25lb. of water evaporated (from and 
at 212°F.) per pound of oil fuel, or from 861b. to 961b. of water 
evaporated per penny; the heat therein generated rapidly 
reduced the ganister firebricks (composing the combustion 
chamber) to a liquid mass, proving the heat to be considerably 
in excess of that generated at the above metallurgical furnace, 
and showing the need that exists for a pure silica brick that 
will not slag, and which it appears has now been produced. 
No injury was sustained by the water tubes of the 106 н.р. 
boiler ; and an experienced engineer, largely concerned in the 
adoption of the most efficient and economical means of 
producing steam, expressed his opinion that it was not 
possible to produce too great heat in a boiler furnace; this 
view I beg leave to endorse. | 

As an indication of the facility of working it will be of 
interest to record that the consumption of oil fuel in the above 
metallurgical furnace during the whole time, from lighting at 
11.25 a.m. to the time of shutting off the oil fuel and opening 
the crucible chamber at 4.30 p.m., to withdraw the copper, 
gold and silver, and platinum and cone pyrometers—which 
latter registered 1,400'C. as having been reached— was 
225'5lbs. only, valued at three shillings or less. 

а m. m. 


AN 


From 11:25 to 2:5 =160 minutes—77lb. consumed ; or, per minute. O Alb. 
„ 2:5 to 2:35= k 221b. M - 0"701Ь, 
„ 2:55 to 5:5 = 30 К ó8:5lb. „ " 1:281b. 
„ 3:5 to3:35— 30 Ж 551. ў " 1:161b. 
„ 9:55 to 4:30= 55 5 551). M " 10h. 


An abstract from a report by a professional gentleman 
also present on the 2nd inst., states that in fire hours the 
heat generated was sufficient to melt glass and gold and 
permanently change platinum wire ; was sufficient to crystallise 
a mass of silica the size of a brick (which had been put 
in the crucible chamber before lighting); and that he had 
large experience in the matter, but had never been able to 
crystallise a mass of the like size in a furnace of the same size, 
having two fires of the most fiery coal, with a very powerful 
draught, in less than serenty hours.— Yours, &oe., 


рух N. Henwoop, N. A., and Engincer. 
Great St. Helen's, London, February 16, 1897. 
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LEGAL INTELLIGENCE. 


Electrical Installation Company (Limited) v. Armfield. 


The hearing of this action (reported in our last issue) was resumed before 
the Lord Chief Justice and a special jury on Friday last week, and at the 
suggestion of his Lordship (after some further evidence had been given) a 
settlement was arrived at on terms satisfactory to both parties. 

His LORDSHIP said that he thought that the parties were wise in 
bringing this litigation to an end. They had arrived at terms of settle- 
ment which involved the result that there was no reflection cast upon the 
defendant, who had deservedly a good reputation. Perhaps there wasa 
little precipitancy on the part of the plaintiffs in acting to the extent they 
did upon the defendant's report, having regard to the condition of the 
water supply and the circuinstances under which that supply was examined 
by the defendant. As regarded Mr. O'Brien, the representative of the 
plaintiffs’ irm, who had given evidence, it was right to say that he had 
given that evidence not only in a very straightforward way but also in a 
very intelligent way. He (his Lordship) was sure that the intelligence 
anl zeal which Mr. O'Brien had displayed in the matter would stand him 
in good stead in his future career. 

The case terminated by a juror being withdrawn. The terms of settle- 
ment were not stated in court. 


Barlow v. Tyndale. 


At the Westminster (London) County Court yesterday (Thursday), a 
claim was made against a defendant for £28 for work done and fittings 
supplied in an electric light installation at the Army and Navy Mansions, 
London, S.W. The argument in this case was chiefly as to whether 
electric light awitches were fittings, and if they were, who was responsible 
for their supply. A considerable amount of evidence was forthcoming on 
both sides in the action, and the Judge ultimately decided that the land- 
lord gave the orders for the work to be done, and that the defendant (the 
tenant) was not liable to pay. InJudge Lumley Smith's opinion, switches 
of the ordinary kind were included in the wiring work, which everyone 
admitted was a landlord's charge.” The plaintiff should have informed 
the defendant that they looked to him for payment. There was no 
implied contract on his part, and judgment would, therefore, be for 
defendant, with costs. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT. ) 


New York, February 5, 1897. 


Gas Exhibition—The gas interests of this city have, for 
the past ten days, been holding, at Madison-square Garden, 
an exhibition of gas generating, heat, and power appliances. 
The relations between the gas and electrical interests are not 
very intimate, yet there exist interests common to both, and 
the show as & consequence has attracetd the attention of elec- 
trical people. Gas engines constituted a large portion of the 
general exhibit, and in some cases a few electrical appliances 
were displayed in connection with them. A thermopile 
was also shown, the heat for its operation being obtained 
from a Bunsen flame. The pile consisted of a number of 
metallic couples, joined in series; and the current, generated 
at a pressure of 14 to 2 volts, was sufficient to operate a Gin. 
fan motor. Several well-known makes of gas engines were 
exhibited, in many of which spark-igniting devices are used. 
Inquiry among various gas exhibitors showed a general claim 
ч about 17 to 20 cubic feet of ordinary gas рег horse-power- 

our. 


Street Railway Franchises in Greater New York.—The 
Commission which has been engaged for some time in formu- 
lating a charter for the consolidated communities constituting 
Greater New York, did not neglect the important matter 
relating to the granting of franchises for the use of the city 
streets, after the organisation of Greater New York had been 
accomplished. The new charter, in this regard, provides that 
no more grants in perpetuity to street railway companies shall 
be made by the city. Twenty-five years was fixed as a limit 
of time that all such grants shall run. Franchises for street 
railways will be sold at auction as now, but the purchaser 
must bid with the understanding that at the end of 25 years 
the city may take the property and operate it. In the event 
of the city electing not to take over the property, the pur- 
chaser may release the privilege for another 25 years, when 
the city will again have the alternative right of taking the 
road or releasing it. It is not the intention to confiscate the 


property ; should the city take possession of any line, it will 
pay a fair valuation for the same, said valuation to be deter- 
mined by a method set forth in the original terms of the sale. 
In the case of release the companies will not secure the privi- 
lege of the continued operation of the road on the original 
terms; increased payment for the privilege will be insisted on. 


The Military Telegraph Corps.—On January 26th last 
President Cleveland, with his signature, made a law of the 
Bill passed a few days previously, having for its purpose the 
granting of certificates of services rendered to the Government 
by the United States Military Telegraph Corps during the late 
Civil War. The surviving military telegraphers have worked 
hard for years to secure some recognition at the hands of the 
Government for their services, and it is stated that President 
Lincoln, Secretary of War Stanton and other high officials 
favoured the proposition, but for various reasons no results 
were accomplished until the passage of the Bill above 
referred to. The Secretary of War is directed to prepare a 
roll of all persons who served not less than 90 days in the 
operation of military telegraph lines during the late civil war; 
and to issue to each one, upon application, unless it appears 
that his service was not creditably performed, or to the 
representatives of those who are dead, suitable certificates of 
honourable service in the Military Telegraph Corps of the 
Army of the United States, stating the service rendered, the 
length of such service, and the dates, as near as may be, 
between which such service was performed. The survivors of 
the Military Telegraph Corps are naturally very jubilant over 
the success of their efforts of many years, and are very proud 
that they are now possessors, or will be soon, of certificates 
setting forth their services on behalf of the Government during 
the trying period of the war. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
** Thursday morning. New Ca À 
Price Lists, and similar matter should be sent early in the -] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editwns can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 

SPECIAL NOTIOE-—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK із NOW READY. Price 7s. 6d., post free, 88. 3d.; abroad, 98. 
About 1,300 pages. 

LABORATORY Nores AND Forms.—With the above title, we have ready 
а веб of 40 Elemen and Advanced Exercises for use in Electrical 
Engineering classes. ese have been prepares by Dr. J. A. Fleming, 
and will be found of great service to "Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistante, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. Gd. per dozen nett; in 
sets of any three 1s. nett ; or the seb of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete seb of Twenty 
Elementary and T'wenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s, nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price 1s. each. A full 
prospectus sent post free. 

“ Егкотвіо Morivr POWER."—4A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is wel 
ood paper, and contains 230 illustrations. Price 10s. 6d. 

18в.). 


printed, on g 
post free (abroad 11s | 

„DRUM ARMATURES AND COMMUTATORS."—By Mr. F. Marten Weymouth 
з also ready; price 7 6d. (abroad 88.). Prospectus on application. | 

" Егество LAMPS AND ELEOrRIO LiGHTING," by Prof. J. A. Fleming, 
M. A., D. So., F.R.S., is now ready. The book is bandsomely bound, 
and full of original illustrations, designs, initials, &o. Price 78. 6d., post 
free. Prospectus post free. 

% ELECTRICAL ENGINEERING FORMULA,"a pocket-book by Messrs. W 


Geipel and H. M. Kilgour, is now qe dt price 7s. 6d., by post 7s. 9d 
(abroad 8s.). A large paper edition with wide margins can supplied 
price 128. 6d., post free 138. (abroad 138. 6d.). Prospectus on application 


* ARMATURE WINDINGS OF ELxOrRIO MaoHINES."—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

‘ MOTIVE POWER AND GEARING FOB ELEOTRICAL  MAGHINERY."—By 
E. Tremlett Carter, C. E., M. LE. E. Now Ready. Price 12s. 6d, 
post free; abroad, 13s. 6d. 
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ce. TRR ALTERNATE CURRENT Transformer,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition ts now ready. Price 


128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

‘ SUBMARINE CABLE-LAYING AND REPA ING.“ — Ву H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. | 

“Тнв Work or НЕвт?.”—Ву Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

“Tae Авт or ELRCTROLYTIO SEPARATION OF METALS.'"—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

„THE INOANDESCENT LAMP AND ITs MANUFAOCTURE.”—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 78. 6d. (abroad 8s.). 
Prospectus on application. . 

* ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. : 

* PRAOTICAL NOTES FoR ELEOTRIOAL STUDENTS."—By Messrs. А. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d.. post free. 

“THe STEAM ENGINE INDICATOR AND IN DICATOR DraGRams.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

LOCALISATION OF FAULTS IN ELECrnIO Ілонт Matns,”—By F. C. 
Raphael. Nearly ready. | 


SPECIAL Norice.—‘‘THe ELECTRICIAN” ELECTRICAL TRADEs’ 
DIRECTORY AND HANDBOOK For 1897.— The new edition of this 
well-known Blue Book is now ready, and consists of about 1,300 
pages. Several new features are introduced, and the book is 
indispensable to all engaged in the electrical and kindred pro- 
fessions. - Consulting, contracting, manufacturing and supply firms 
are all catered for, and will find the book replete with carefully- 
compiled data of interest and of service. The published price 
remains at 7s. 6d., post free 8s. 3d. ; abroad 98. 


TENDERS INvrrED.— The Electric Lighting Committee of the 
Urban District Council of Morecambe invite tenders for the supply 
and erection of the following plant :—(a) Boilers and accessories, 
(b) steam and exhaust pipes, &c., (c) steam dynamos and accessories, 
(d) switchboards, &c., (c) mains, (F) arc lamps and posts, (9) trans- 
formers, (h) secondary batteries, (i) apparatus and tools, and 
(j) testing instruments and apparatus. Plans, specifications, &c., 
may be obtained at the offices of the Council, and tenders must 
be addressed to the Clerk to the Council (Mr. William Tilly), 
Council Offices, Morecambe-street, Morecambe, by Thursday, 
reis 11. Further particulars are given in our advertisement 
columns. 


The Corporation of Glasgow invite tenders for the 
supply and erection of two large storage batteries. Specification, 
&c., may be obtained on application to the City Electrical Engineer 
(Mr. W. Arnot), 75; Waterloo-street. Tenders, addressed to the 
Town Clerk (Sir J. D. Marwick), City Chambers, Glasgow, must be 
in by 10 a.m. on Wednesday, the 24th inst. Our advertisement 
columns contain further particulars: 


— The Corporation of Ashton-under-Lyne invite tenders 
for the supply and ‘erection of electrical plant and apparatus. 
Tenders to the Borough Comptroller (Mr. John Neal) by noon of 
March 15th. 


— — The Vestry of St. Pancras, London, invite tenders for 
supplying and fixing at the King’s-road electricity works two 
Lancashire boilers, feed pumps, steam pipes and accessories. 
Tenders to Mr. С. H. F. Barrett, Vestry Clerk, Vestry’ Hall, 
Pancras-road, N. W., by noon, Feb. 23. 


Tenders are being invited for the orection of a tem- 

рогагу electric lighting installation at the Olympia, (Glasgow. 

articulars from Mr. E. Н. Bostock, care of Messrs. Lithgow and 
Son, 76, West Howard-street, Glasgow. 


The Municipal Authorities of Braila invite tenders for 
a concession, for 35 years, for the construction and exploitation of 
about 13 miles of electric tramways. Particulars of, and tenders 
to the Conseil Communal, Braila, Roumania, by March 15, to be 
accompanied by a deposit of 10,000fr. (about £400). 

— — —— Tenders are invited by the French Post and Telegraph 
Department for the supply of 235 tons of copper wire, in nine lots. 
Tenders to the Sous-Secrétariat d'Etat des Postes et des Télé- 
graphes, 103, Rue de Grenelle, Paris, by March 4.—— The Depart- 
ment also requires tenders for the supply of 122 kilometres of 
paper-insulaced electric cables, in two lots. Tenders by the 9th inst. 


Proposats INvrrED.— The Electric Lighting Committee of the 
Torquay Town Council invite proposals from companies and 
others willing to undertake the free wiring of houses and premises 
in the borough. Particulars as to the streets to be lighted may be 
obtained from the Consulting Engineer to the Borough (Mr. W. 
H. Trentham), 39, Victoria-street, Westminster, London, S.W., 
or from the Town Clerk (Mr. Fredk. S. Hex), Town Hall, Torquay. 
Proposals must be sent in to Mr. Hex not later than Saturday, 


March 13. Some particulars will be found in our advertisement 
columns. e | | 


The Council of the County Borough of West Ham 


invite proposals from persons or companies willing to undertake 


be 


provided with mains for the supply of electric current, 


the free wiring of premises in the streets of the borough about to 
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Proposals to Mr. Fred. E. Hilleary, Town Clerk, by Wednesday, 
24th inst. 

TENDERS ACCEPTED.—O wing to the increasing demand for elec- 
tric current, the Brighton Town Council have decided, on the 
recommendation of the Lighting Committee, to accept the tender 
of Messrs. Willans and Robinson (Limited) for the supply and 
erection of two 750 н.р. engines and E. C. C. dynamos for £9,576. 

The Hampstead Vestry have accepted the following 
tenders :—Messrs. Siemens Bros. and Co., for the supply of a com- 
pound engine, at £715 ; Messrs. Crompton and Co., for the supply 
of 28 ‘‘Crompton-Pochin” arc lamps, at £8. 11s. each; and 
Messrs. Kershaw and Co., for the supply of 28 lamp-posts, at 
£8. 158. each. 


On the recommendation of the Asylums Committee, 
the Portsmouth Town Council have accepted the tender of Messrs. 
Sotheby and Co. for wiring the new wards of the Asylum at 
£108. 158. 

—— —— The Poplar (London) Guardians have accepted the 
tender of the Consolidated Telephone Construction and Manufac- 
turing Company for repairs to the electric bells, &., at the 
workhouse. | | 

TENDERS RxCEIVED.— The Works Committee of the Hull 
Corporation have received tenders for working the tramways on 
lease, from the New General Traction Company, the British 
Electric Traction Company, the British Thomson-Houston Company, 
the Gas Traction Company (all of London), Mr. Nettleton (Hull) 
and Messrs. A. Dickinson and Co. (Birmingham). We gave in 
our last issue the Committee's novel recommendation that the 
Council were not to accept any of the offers submitted, but to 
appoint a special committee to consider and report upon the most 
suitable form of traction to be adopted for the town’s tramway 
system. Surely this step should have been taken before tenders 
were invited, entailing labour and expense upon the tendering firms. 


The London County Council have received a tender from 
Messrs. Laing, Wharton and Down (Limited) in connection with 
tie elect:ic lighting of the Blackwall Tunnel. The amount of the 
tender is £4,700. 

APPOINTMENT.—Mr. J. W. Woods, Assistant Superintending 
Engineer in the South Midland Postal Telegraph District, has 
been appointed Superintending Engineer. 

APPOINTMENTS VACANT.—The Town Council of Ayr invite appli- 
cations for the position of Burgh Electrical Engineer, to take charge 
of the electricity supply station. Salary £250 per annum. Appli- 
cations should be sent to the Town Clerk (Mr. A. G. Young), 
Council-chambers, Ayr, by the 27th inst. Further particulars are 
given in our advertisement pages. | 

The Electricity Committee of the Southport Corpora- 
tion require an electrician-in-charge. Applicants must have had 
experience in an alternating-current station, and must be pre- 
pared to take complete charge of an eight-hours’ shift. Com- 
mencing salary, 353. a week. Applications to the Town Clerk 
(Mr. J. Davies Williams), Town Hall, Southport, by Wednesday, 
March 3. Further particulars are given in our advertisement 
columns. 


VACANOY.—There is a vacancy for a temporary draughtsman, 
with experience in central-station design. See advertisement. 

LiquiDATIONs.—AÀ meeting will be held at 66, Victoria-street 
London, S.W., on March 10, for the purpose of receiving an 
account эЁ the winding-up of Swinburne and Co. (Limited). 

———— A summary is issued of the statement of affairs in the 
failure of Inrig and Chester (Limited), which shows gross liabilities 
(including contributories) of £2,660. 7s. 8d. The liquidator, Mr. 
S. Wheeler, states that there is no prospect of any distribution 
amongst the unsecured creditors. The failure of the Company is 
attributed by one of the debtors to insufticiency of working capital, 
to the large interest paid upon loans, and to the heavy loss incurred 
through the breakdown of machinery employed in the completion 
of & contract. 

DEED or ARRANGEMENT.— William George Mather, trading as 
electric light engineer and contractor, under the style of Hugh 
Mather, 13, Brownlow-street, High Holborn, W. C., and 99, Clive- 
road, West Norwood, S. E., London, has executed a deed of arrange- 
ment in favour of his creditors. The unsecured liabilities are 
returned at £737. 9a. 6d., and the assets at £686. 15s. 7d. Mr. F. 
W. Davis, 15, Coleman-street, E.C., is trustee. "The following are 
the principal creditors :— ij 


E, A. Mather £180 | H. J. E. Young ........ ............ £25 
Evered and Co, (Ltd.) . 66 | Sheath Bros . 13 
Gadsden and Treherne......... 47 | Martin and Son. . 12 
Н. A. Matherõr 28 | J. and W. B. Smith ................ 12 


All of London. i 
SEQUESTRATION PETITION.—A petition has been presented for the 
sequestration of the estate of the partnership business of Messrs. 
Hurry and Young, and of the individual partners, Messrs. Robert 
Hurry and George Edward Young, electrical engineers and eon- 
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tractors, 30, Hanover-street, Edinburgh. The agents are Mesars. 
Wallace and Pennell, 3, Bernard-street, Leith. ! 


Exports OF ELECTRICAL APPARATUS AND MArERIAI.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Feb. 10th 
to Feb. 16th, with the ports of destination: 

Argentina—Buenos Ayres, £276 (telegraph material) A ustralasia — 
Albany, £158; Auckland, £328; Brisbane, £526 (telegraph poles) ; 
Hobart, £31; Melbourne, £730 (including £686 telegraph material) ; 
Napier, £12; Sydney, £4,090 (including £2,490 telegraph material) ; 
Thursday Island, £15 ; Wellington, £2,880 (including £2,520 telephones). 
Belgzwm—Bruasels, £10. Ceylon—Colombo, £17. China—Skanghai, £527. 
Eygypt—Alexandria, £40 (telephone stores). Germany—Hamburg, £225 
(telegraph material)  Greecc—Corfu, £25 (telegraph apparatus). 
land—Amsterdam, £50 ; Rotterdam, £556 (telegraph material). 
—Bombay, £59 (telegraph material); Calcutta, £790. South Africa— 
Cape Town, £321; Durban, #408; East London, £340; Port Elizabeth, 
£181; St. Lucia, £165 (including £150 telegraph material) Spain— 
Malaga, £155. Straits Settlements—Singapore, £12 (telephone stores). 
Sweden—Gottenburg, £110 (telegraph material); Stockholm, £29 (tele- 
graph material). West Indics—St, Kitts, £165; Trinidad, £48 (tele- 
phones). Total, £13,217. 

FoREIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
Foreign-made goods to the value of £150 have been exported from 
this country to Copenhagen (Denmark). 

Messrs. Н. M. SaLMON V AND Co.—Charing Cross-road, London, 
W.C., appears likely to share with Queen Victoria-street and the 
immediate neighbourhood the honour of becoming the centre of 
the distributing branch of the electrical supplies trade. In addition 
to several large firms already occupying prominent business 
premi&es in this thoroughfare, Messrs. M. Salmony and Co., 
makers and suppliers of the ‘‘H.M.S.” electrical apparatus, 
instruments, accessories and sundries, have taken extensive 
premises, included in which is a fine show-room, which is now 
almost complete, and which those requiring either plain or ornamen- 
tal, cheap or more expensive, electroliers, hall and vestibule lights, 
brackets, pendants, ceiling lights, bronzes, or special designs of 
. groupings of electric glow lamps, either in brass, lacquered ware, 
hammered iron, or other special materials in which such goods are 
made up, have the opportunity of a large choice. The majority of 
the designs shown are really excellent, and many will compare 
favourably with the best classes of these goods upon the market. 
Many of the designs are original, and nearly the whole are manu- 
factured by the firm at their Birmingham worke. . The firm's 
premises are wired for 4,000 lighte, and as the larger proportion 
of the current is required for the show room, some idea of its 
size and of the large variety of designs on show may be gathered. 
The prices of some of the artioles are remarkably low; and 
this, as explained by Mr. Salmony, is entirely due to the large 
demand. This, however, need not stand in the way of those who 
require high-class artistio fittings, of which there is an excellent 
display. Several novelties are on show, in the way of drapings 
and artistic shades, filigree, floral, and other decorative designs, 
bronzes, ornamental glassware, &., adapting many of the fittings 
to a variety of fancy and festive purposes. Leaving the show- 
room (which, by the way, is wired in a very complete and effective 
manner) we may mention that a number of novelties in the way 
of switches, shop-window attachments, current regulators and 
reducers, floor plugs, pedestal attachments, convertible fittings, 
and similar electrical accessories, are being introduced by the 
firm, which finds employment at the present time for about 80 
hands at its Birmingham factory. For the bronzes and a few special 
types of fittings Messrs. Salmony and Co. represent a leading 
French house ; and for dynamos, motors and arc lampe they are 
agents for Messrs. Crompton and Co., and keep a stock of this 
firm’s goods ready for immediate delivery. A new fittings 
catalogue is in hand, and will be ready in April. 


ThE Janpus Arc Lamp.—We have received a well-illustrated 


for the sale of this popular lamp. The makers state that they 
are willing to send lamps to responsible users for a fortnight’s 
trial free of cost, and that if the lamps are not approved of they 
may be returned. The English works are stated to have supplied 
nearly 3,000 Jandus lamps, and in America some 30,000 are stated 
to be in use. 

“Tug Асто-Мотов AND HonsELESS VEHICLE JoURNAL."—No. б 
of this journal is now ready, and contains a number of articles 
dealing with subjects of interest to those connected with the motor- 
car industry. 


BiNoLEY (YoRks.).—In a recent issue we gave some particulars 
of a scheme which had been submitted to the District Council for 
the supply of electric current for public lighting. It is now stated 
that the engineer, to whom the matter was referred, advises that 
it would be cheaper for the Council to generate their own current, 
and consequently the scheme has been rejected. 


price list from Messrs. Drake and Gorham, who are the sole agents 


BIRKENHEAD.—The Gas and Watch Committees are at present 
considering a scheme for lighting the principal business thorough- 
fares electrically.. A couple of lamps have been temporarily erected 
in the vicinity of Charing Cross; and should the experiment prove 
satisfactory, it is probable that the electric ligbt will be adopted for 
a number of the streets. | 

BrRMINGHAM.—Acoording to estimates which have been prepared 
by the engineers for the proposed extensions of the tramway system 
of the City of Birmingham Tramways Company, the total cost is 
put at £96,537. 


BRIGHTON. —It is stated that the General Purposes Committee of 
the Corporation are considering a proposal for the purchase of Mr. 
Magnus Volk’s electric railway. | 


CarpiFF.—The Borough Electrical Engineer reports that at the 
end of 1896 there was an equivalent of 14,136 8-с.р. lamps con- 
nected to the Corporation mains, against 9,330 at the end of 1896. 
and there was an increase in the number of units sold from 175,078 
in 1895 to 306,450 in 1896. Although additions are at present 
being made to the generating station, the electrical engineer states 
that if the applications for current continue to come in at the 
present rate it will shortly be necessary to put down further 
plant. The Chairman of the Lighting Committee, in commenting 
upon the report, said that they should lose no time in deciding as 
to the additions to the generating station, and a sub-committee was 
appointed to deal with the matter. At the meeting of the Special 

mways Committee on Monday, it was resolved to recommend 
the Council to re-open negotiations with the Tramways Company 
for the purchase of their undertaking. 


CRESTER.—At the recent meeting of the Chester United Gas 
Company the Chairman (Mr. J. Gamon), in referring to the pro- 
gress made by the electric light, said they must all confess that it 
(the electric light) had advantages for certain places over gas 
lighting. The Chairman appeared to be considerably moved by 
a report which he had heard that ten years had been assigned as 
the period within which the gas company would be **enuffed out." 
He, however, thought the Company would last during his time at any 
rate, and that in generations to come gas would continue in favour 
for purposes which the electric light was not adapted or so 
economical Experience proved that wherever the electric light 
had been introduced the gas supply had not been materially affected, 
and he assured his audience that there was.no prospect of their 
dividends being cut down in consequence of the competition of the 
electric light. | | | 

CREWE.— The Light Railway Commissioners (the Earl of Jersey, 
Mr. A. К. Fitzgerald, and Col. Boughey, К.Е.) held an inquiry at 
Crewe on Wednesday into the application for power to construct 
electric tramways in the principal streets of the borough and on the 
highways from Crewe. to. Haslington, under the Light Rail- 
ways Act. The promoters (the British Electric Traction Com- 
pany) were represented by Mr. S. Morse, while Mr. E. H. 
Lloyd and Mr. Moss represented the Crewe Corporation and 
the Cheshire County. Council respectively. The London and 
North-Western Railway. Company and the Nantwich District 
Council, as interested parties, were also represented. In opening 
the proceedings Mr. Morse said that the length of the pro- 
posed light railway or tramway was 7? miles. The gauge 
would be 3ft. 6in., and it was proposed to work the line on 
the electric overhead trolley system. The rails could be 
placed either in the centre of the road or at the side, as 
the local authorities might suggest. He said that the Crewe 
Corporation did not regard the scheme unfavourably, though there 
were some points upon which they had not yet been able to come 
to an agreement. Mr. E. Forbes Lancaster, on behalf of the 
London and North-Western Railway Company, made a preliminary 
objection as to the jurisdiction of the Commissioners. "The pro- 
moters were proceeding under the Light Railways Act, and as this 
was a tramway scheme, they should have proceeded under the 
Tramways Act, and not under the Light Railways Act. He con- 
tended that the Commissioners had no power to deal with the appli- 
cation, inasmuch as the Light Railways Act was largely meant to 
apply to rura], and not urban, districte. After consultation, tho 
Commissioners held that they had jurisdiction. After evidence in 
favour of the scheme had been given by the engineer (Mr; S. Sellon), 
Mr. Emile Garcke, and others, Mr. Lancaster offered to withdraw 
the railway company's objection if the promoters undertook that 
the line should stop 120 yards short of the Crewe station, or was 
carried a similar distance beyond it. Mr. Morse, however, declined 
to accede to this request, but undertook that there should be no 
obstruction of the station entrance or hotel of the Company. He 
also agreed toa clause that the tramway company would not pur- 
chase land without the previous consent of the railway company 
within 33ft. of the Grand Junction Railway at Coppenhall, near 
the proposed generating station. Mr. Moss, for the Cheshire 
County Council, then objected to the laying of tramways in the 
narrow streets, as they would impede traffic. After all the evidence 
had been taken the Commissioners retired for consultation, and on 
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their return stated that, subject to the arrangement of details with 
the Corporation, the Order would be granted, and they would use 
their best offices to bring the two parties to agreement. The 
inquiry then closed. 

. Cotwyn BAV. — The Town Council have decided to engage Dr. 
J. Hopkinson to report upon the electric lighting schemes recently 
received by the Council, at a fee of 50 guineas. 

DERBY. — In our issue of the 5th inst. we stated that the Markets 
Committee of the Town Council had decided to abandon their 
electric lighting installation at the Market Hall; and at a recent 
meeting of the Council a long and rather animated discussion took 
place on the subject. Alderman Newbold, in the course of a 
lengthy speech, explained that after the electric light had been 
installed several complaints had been received from the stall 
holders as to the inadequacy of the light, although they had the 
benefit of both electric and gas lighting. Mr. Winter strongly con- 
demned the attitude of the Markets Committee, and contended 
that Alderman Newbold’s statement as to electric light costing 
double as much as gas was inaccurate ; at least, he could testify 
from personal experience that it did not. He thought the reason 
the electric light was abandoned was because of the close connection 
with the Gas Company of one of the prominent members of the 
Markets Committee. It was further explained that the Electric 
Lighting Committee had no voice whatever in carrying out the 
arrangements for the electric lighting of the hall, the Markets 
Committee alone being responsible. 

DEvonrort.—At the last meeting of the Borough Council Mr. 
Tozer referred to the necessity of improving the lighting of some of 
the business thoroughfares of the town. He said that they were 
treating the electric lighting question in a **dog-in-the-manger 
fashion” ; they would not introduce the electric light themselves 
and they would not allow a company to do so. Other members 
spoke in a similar tone, and eventually the Electric Lighting Sub- 
committee were instructed to bring up a report. 

Dovaras (ISLE or МАМ). — The Town Council devoted a consider- 
able time on Tuesday to a discussion on the best means of lighting 
the town, and the Town Clerk was instructed to obtain terms from 
the Isle of Man Tramways and Electric Power Companyand the Gas 
Company for lighting certain districts for tenyears. Mr. J. A. Brown 
attended on behalf of the Palace Company. who proposed to consider- 
ably increase their electric lighting installation at an estimated ex- 

nditure of £400, and they required the Council's sanction for the 
aying of a cable by the Isle of Man Tramways Company to supply 
the Palace and other buildings en route with electric current. A 
decision has been postponed till the next meeting of the Council. 
The Highways Committee reported that they had received an appli- 
cation from the Douglas Electric Tramways Company for leave to 
extend the line along the inner side of the Head to Castletown- 
road, and thence by the bridge and quay to the Victoria Pier. 


DRuMCONDRA (DcnLIiN)— The Township Commissioners have 
received a communication from the Clontarf Commissioners stating 
that the latter body were considering the advisability of lighting 
their township electrically, and inquiring if the Drumcondra 
authorities would be prepared to consider the question of improv- 
ing their lighting arrangements and joining in the scheme. The 
proposal was favourably received. 

DusLiN.— The Freeman’s Journal reports that the townships of 
Rathmines and Pembroke have practically arranged terms with the 
Dublin United Tramways Company as to the introduction of electric 
tramways in the district. It is also stated that the Dublin, Wick- 
low, and Wexford Railway Company have lodged a complaint with 
the Board of Trade as to tho high speed of some of the electric 
cars, and that an official inquiry will shortly be held in Dublin to 
inquire into the complaint. We referred to this matter in our 
issue of November 13th last, when it was reported that the railway 
company intended to apply for powers to equip tho line between 
Dublin and Kingstown electrically, in order to put themselves on 
an equal footing with the tramway company, whose Dublin-Kings- 
town line runs parallel with and close to the railway throughout its 
entire length. The new lecture theatre of the Royal Dublin 
Society, which will be opened on the 10th prox., is to be lighted 
throughout electrically. 


DupLEv.—The General Purposes Committee recently presented 
a lengthy report as to the terms upon which the promoters of the 
tramway scheme would take electric current from the Corporation 
for working the lines. Negotiations are atill proceeding, and the 
Committee anticipate being able to arrive at a satisfactory under- 
standing. At the meeting of the Town Council on Tuesday this 
report was adopted, and a resolution giving conditional consent to 
the Bill was carried. 


EaAllxo.— The minutes of the Electric Lighting Committee, 
presented at the last meeting of the District Council, reported that 
the surveyor bad been in communication with the Local Govern- 
ment Board in reference to the introduction of the penny-in-the-slot 
meter system in the district. The Committee recommended the 
Council to retain controlof the electric lighting business, and that the 
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clerk and surveyor should be instructed to make further inquiries and 
present a report on the matter. The Committee’s recommendations 
were agreed to. It was reported that the Fine Art and General 
Fire Insurance Company had offered to insure the electric light 
works at half the premium at present paid. 

EpiNBURGH.—The Electric Light Committee, at their meeting 
on Tuesday, decided to recommend the Council to reduce the price 
of current, as from May 15, from 5d. to 4d. per unit, and to make 
a reduction in the charge for public lamps from £18 to £16 per 
annum. The charge for current for motive power purposes is to 
be 244. per unit in future. The Committee further decided to 
recommend the establishment of a reserve fund in connection with 
the electricity supply works. It has been decided to obtain a 
report from Prof. Kennedy as to the best means of introducing the 
electric light into Portobello. 

ExHiBITIONS.—AÀn International Exhibition wil be held in 
Omaha, Nebraska, U. S. A., in 1898.— —The New South Wales 
Government have decided to hold an Exhibition at Sydney in 1899, 
which will also be of an international character. 


GRANTOWN. —The committee of ratepayers recently appointed to 
consider the question of the introduction of the electric light have 
decided to obtain an expert's report, more particularly as to the 
question of utilising the water-power of the river Spey. 

HALITARX.— The Electricity Committee have decided to reduce 
the price of current from 6d. to 5d. per unit for lighting purposes, 
and from 3d. to 23d. for motive power purposes. 

HuppERsFIELD.— The accounts of the Electric Light Committee 
submitted at Wednesday's meeting of the Town Council prove that 
the department is making steady progress. The accounts show а 
balance of income over expenditure of £434. On the motion of the 
Chairman of the Committee (Mr. Ald. Calvert) the accounts were 

assed. 
j JAPAN.—In a report on the trade of Hiogo and Osaka for 1895 
the following figures are given regarding the tolegraph and tele- 
phone services :— 


Telegraphs. - 

No. of offices. Miles of wires. No. of messages. 
1891 45% 9,113 ...... 4,674,541 
1894 ........ „ 719 11.178 4,852,738 

Telephones. 
No. of subscribers, Miles of wires. 
18990 8 225 258 
1890 21i escis 2,78 1,831 


LLANDUDNO.—For some time past the proposal to construct a 
light railway (electric) from Colwyn Bay to East Liandudno has 
excited considerable local interest, and having regard to the 
conflict of opinion upon the question, the District Council 
recently arranged for a ballot of the ratepayers. The result of 
the poll has now been declared ; and as there isa clear majority in 
favour of the railway, itis thought the Council will actively support 
the scheme. Messrs. A. Dickinson and Co., Birmingham, are con- 
sulting engineers to the promoting syndicate. An inquiry into the 
application for powers to construct the line will be held at Colwyn 
Bay on the 23rd inst. by the Light Railway Commissioners. 

MaNCHESTER.—TheCorporation are making their first experiment 
in the lighting of the streets by electricity. Four standards have 
been erected in Albert-square, from Princess-street to Lloyd-street ; 
and it is stated that in the event of the trial proving satisfactory, a 
number of business thoroughfares of the city will be lighted 
electrically. 


Moss Sipx (MANCHESTER).—The Highways and Lighting Com- 
mittee reported at the last meeting of the District Council, that 
they had received a communication from Mr. Nickson, the super- 
intendent of the electric light department of the Manchester 
Corporation, stating that the Corporation hoped they would be in 
& position to lay the necessary mains in readiness for the coming 
winter, but no definite date could be fixed, as the Moss Side 
Provisional Order had not yet been obtained. 


Момвікѕ (SwANSEA).—Sir J. J. Jenkins, M. P., has decided to 
put down an electric light installation for the purpose of lighting 
the new pier and also for supplying current to the district generally. 


NEWCASTLE-UPON-TYNE.—The important electrical and general 
engineering exhibition, of which particulars have from time to time 
appeared in our columns, was duly opened on Monday last by the 
Mayor of Newcastle (Mr. J. Goolden) Created on similar lines 
to that of the exhibition held in the same town in 1887, a sum 
of about £8,000 has been expended in preparing the ground 
and erecting the various structures which form the exhibition 
buildings. Probably the most interesting section of the exhibition is 
that of the machinery in motion, in which section many of the leading 
northern electrical firms make extensive exhibits. The firms repre- 
sented include Messrs. J. Н. Holmes and Co., Messrs. Clarke, Chap- 
man and Co. (Gateshead), Messrs. Easton, Anderson and Goolden 
(Erith and Newcastle) Messrs. Ernest Scott and Mountain, and 
many others with which our readers are acquainted. A number of 
machines for printing and other work are driven electrically, and 
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the well-known firm of Andrew Reid and Co., printers, of New- 
castle, have an exhibit which, from every point of view, will well 
repay a visit by those engaged in the printing trades of the South 
and North. The use of electrical machinery in driving printing 
machines has caught on but slowly in this country, whereas in 
America quite a large trade is done in this class of work by enter- 
prising contracting firms. The leading printing trade papers (such 
as the Inland Printer) contain several announcements showing 
electric motors attached to some of the best makes of 
machines used in the States. 
Salford, Manchester, have a good show of electric wires and cables 


for electric light, power, telegraph and telephone work. The 


mechanical exhibits include a display by the Roller Bearings 
Company (Limited), of 1, Delahay-street, Westminster, S.W., who 


make a good show of their bearings for railway and tramway work, 


dynamos, shafting, &c. Messrs. Crosier, Stephens and Co., who 
represent the British Aluminium Company and a number of 
leading manufacturing firms, also have a good display. The steam 
power for the exhibition is supplied by 
and Co., of Gateshead, whose good work is in evidence in many 
parts of the building. 

PaTENTs IN JAPAN.—Referring to the note on this subject, 
which appeared in our issue of Jan. 8, it is now stated that the 
Ministry of Agrieulture and Commerce, which has control of the 
Patent and Trade Marks Department in Japan, recently issued a 
Departmental Order respecting applications for patents and trade 
marks by foreigners. Persons desirous of applying for patents must 
appoint a deputy residing in Japan, duly furnished with a power 
of attorney. All applications, specifications, &c., must be written 
in Japanese, and must be accompanied with a certificate of 
nationality. All fees must be paid in registration stamps. 


PoRTSEA. —A special meeting of the Guardians was held last week 
to consider a communication from Messrs. New and Mayne relative 
to their tender which had been accepted for wiring the new hospital. 
The amount of the tender was £248, and they stated that they had 
been misled by the specification, and had tendered for one block 
instead of two. 
contract. The request has been acceded to, and the contract has 
now been let to Mr. J. R. Penning at £359. 128. 


QUEENSBURY (Ввлрғокр). —А scheme has been formulated for 
the extensions of the Bradford tramways to Queensbury and 
Clayton. The length of the proposed extension is about 75. miles, 
and electricity will be used as the motive power. 


SHOREDITCH (LONDON).—The Board of Guardians have decided, 
on the recommendation of the Building Committee, to fit up the 
pew infirmary for the electric light. 

STAFFORD.— The electric light is to be introduced at the public 
baths, the wiring contract having been placed with the Electricity 
Department of the Corporation. 


SovTHAMPTON. —The number of unita of electric current sold by 
the Electricity Department during the December quarter amounted 
to 18,724, an increase of 13 per cent. compared with the corres- 
ponding quarter of 1895. The total number of units sold during 
the past year was 121,600, an increase of 21 per cent. on 1895. 

TELEGRAPH EXTENSION IN NyassALAND.—Reuter’s Blantyre 

ent states that the section of the African Trans-Continental 

elegraph Company’s line between Chiromo and Chikwawa is now 
open. This section fills in the break which has hitherto existed in 
the direct line of overland communication between the East Coast 
of Africa and Zomba. There is now an uninterrupted line from 
Chinde and Quelimane and the East Coast to Zomba. Owing to 
the delay caused by the troubles in Mashonaland, there does not 
appear to be much prospect of the line from Salisbury to Tete being 
completed during the present year. 6 


VicrORIA.— The Victorian Postmaster-General, in a recent 


report on the working of the electrical branch of his department, 
recommends the Government ** to obtain the services of an elec- 
trical engineer fully versed in the latest developments of electrical 
science. | 
WOoLvERHAMPTON.—T wo special meetings of the Town Council 
have been held this week for the purpose of discussing the Wolver- 
hampton and District Tramways ВШ, under which powers are 
sought to extend the tramway system and to introduce electric 
traction. <A lengthy discussion took place at Monday's meeting 
as to the terms upon which consent to the Bill should be given. 
It was stated that prolonged negotiations had taken place between 
the promoters and the Council on the terms upon which the lattor 
body would be willing to supply the necessary electric current for 
working the tramways. At the adjourned meeting of the Council 
on Wednesday it was reported that no further progress had been 
made with the negotiations, and consequently it was decided to 
withhold consent to the Bill. i 


Workhouse LranTING. —A report on the question of the electric 


‘lighting of the Cardiff workhouse is to be discussed at the next 
meeting of the Guardians. About 1,600 lights will be required. 


rinting 
Messrs. W. T. Glover and Co., of 


essrs. Clarke, Chapman 


They therefore asked to be released from their 


Works LIOHTING.— Most of the mills and workshops in the 
Lancashire district are now illuminated electrically, and, to keep 
with the times, Messrs. Dronsfield, Limited, of Oldham, who 
have recently made extensive additions to their works, have put 
in a modern electric light plant. 22 arc lamps are employed for 
illuminating the turning shop, and 14 for the fitting rooms, the 
offices being illuminated by means of incandescents. 


PATENT RECORD. 


A record. of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

Nors.— Zhe боа Applications Patents are not open to 
Bee gd PE ne 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 


January 6, 1897. 
398. J. ScHuIL London. Electric traction system with stationary 
and portable accumulator batteries. 
D. С. FITZGERALD. London. Improvements in primary and 
secondary voltaic batteries. 

Е. Kixc. London. Improvements in or connected with secondary 
batteries. 
426. V. A. FYNN. 

machines. 


423, 
425. 


London. Improvements in dynamo-electrical 


January-7, 1897. 

C. O. WEBER and J. FRANKENBURG. Manchester. 
in incandescent electric lamps. 

G. Dowie. Glasgow. Improvements in or relating to electric arc 
lamps for photographic or other purposes regulated by hand. 

P. H. Howarp. London. A method whereby in an electric arc 
lamp the carbons may be maintained at a suitable distance for 
efficient lighting purposes. 

A. G. STOCKWELL. Old Charlton. 
lamps. 

A. W. MARSHALL. London. 
machines and electro- motors. | 

„W. WRIGHT. London. Improvements relating to the electric 

deposition of metal on pipes, tubes, and other articles. 

. A. KocH. London. Improvements in apparatus for the electro- 

lytic treatment of alkaline salta. 

. Н. Н. GnENFELL London. Improvements relating to dynamo 

electric machines. 


Improvements 


439. 


454. 
419. 


Improvements in electric arc 


Improvements in dynamo-electric 


January B, 1697. | 
. Е. BATHURST. London. Improvements in and relating to conduits 
for electrical conductors and joints therefor. 
January 9, 1897. 


614. R. BACH. London. Automatic electric fire alarm and tempera- 
ture indicator. 

615. E. Boum. London. Improvements in and applicable to means for 
electrically obtaining ozone and employing the same for curative 
and other purposes. 

627. D. Cook, Richmond. Rectifying alternating currents. 

631. W. P. FREEMAN. London. Improvements in primary batteries.“ 

632. P. W. O. Hooks. London. Improvements relating to electricel 
switchbards. 

645. T. van Н. Овкт. London. Improvements in and relating to 
phonographs. 

646. T. van H. OBELT. London. Improvements in connection with 
phonographs. 

652. D. W. B. E. Тномѕох and H. C. Burr. London. Improvement“ 
in or connected with primary electric batteries. 

- 666. H. A. Mavon, W. A. CoursoN and S. Mavon. London. Improve- 
ments in couplings for incandescent electric lamps.* 

667. W. M. MonpRY. London. Improvements in dynamo-electric 
machines. 

January 11, 1897. 
683. J. McKenny, T. E. DovLE, and A. E. Porte. Dublin. Improve- 


ments relating to electric traction on the surface-contact xystem. 
. W. Н. GRITTON and Н. B. SHERIDAN. London. Improvements in 
and connected with apparatus for lighting aud extinguishing gas 
jets by means of electricity. 
January 12, 1897. 
. F. D. ANDERSON. An apparatus for utilising terrestrial magnetism 
as а motive power. 
. L. B. Stevens. London. Improvements in automatic bye pass 
or governor for gas electrically controlled. 
Р. R. Jackson AND Co. (Limited) and J. S. Lewis, London. 
Improvements in brush-holders for dynama-electric machines. 
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859. ASCHERMANN. London. 


877. 


902. 


903. 
907. 


916. 


1,249, 


1,211. 
1,279, 
1,311. 
1,319. 


1,337. 
1,544. 


1,369. 
1,430. 
1,434. 
1,435. 
1,487. 


1,521. 


. P. R. J. WILLIS. 


. F. A. ANDERSON and W. G. WATERMAN. 


. W. S. ров. 
. W. MAJERT. 


„ J. E. HARTLEY. 


. R. H. BAN Urr. Newcastle-on-Tyne. 


. H. W. 


. P. DE KILDUCHEVBKY. 


, К. DEMEUSE. London. 


Process for the extraction of metallic 
alloys and pure metals by electric heat.* 

Р. R. J. пив. London. An improved combined electric and 
hydraulic screw-controlled сеза -engine. (J. Parkinson, United 
States.) 

J. Е. Bascock. London. 
apparatus.* 

M. P. Kenna. London. 
and electro-plates. 

P. RABBIDGE. London. An improved &ppliance to be used as an 
indicator signal or relay in connection with telephone switch- 
boards and other analogous apparatus. 


January 13, 1897. 


J. Jackson. Coventry. Improvements in and relating to electric 
and incandescent gas globes and chimneys. 

London, An improved combined electric and 
(J. Parkinaon, United States.) 


London. Improvements 
in reflectors for electric lamps and in supports for the same. 

Р. R. J. Willis. London. Improved combined electric and 
hydraulic elevator. (J. Parkinson, United States.) 

London. Improvement in galvanic batteries. 
London. Improvements in and relating to accumu- 


January 14, 1897. | 
London. Improvements in electric cables. 
Birmingham. Improvements in apparatus for 
the electro deposition of metals. (Partly communicated by F. W. 
E United States.) 

Н. GnaAHaM. London. 
"thermal treating materials. 


January 15, 1897. 
. J. H. McLean. London. An improved governing appliance for 
electrical machines applicable also for other purposes. А 
N. 5іммохв. Bristol. Improvements in pipes and conduits used 
for electric cable mains and in jointing the same. 
W. RowBoTHAM. Birmingham. Improvements in and relating to 
accumulators or storage batteries. 


Automate electric marine sounding 


Improvements in planers for wood cuts 


hydraulic elevator. 


lator plates. 


S. P. THOMPSON. 


Process and apparatus for electro- 


Improvements in regn- 
lating and controlling the resistance of electric currents. 


. Е. Mayer. London. Depolarising material for galvanic elements, 
. A. KoPPEL. London. Improvements in portable electric railways 


with overhead conductors. 


. E. K. Scorr and A. G. New. London. An improved electric 
dynamo motor.* А 
. Е. К. Ѕсотт and A. ©. New. London. An electrically-driven 


surfacing lathe. О 
January 16, 1897. 

Hanpcock апа A. D. Dykes. London. 
secondary battery plate. 

Н, W. Hanpcock and A. D. Dykes. London. An improved 
method of preparing positive plates for secondary batteries. 

London. Universally adjustable reflector 

or screen for electric glow lamps. 

Improvements in the means and apparatus 
for effecting electrical traction on railways and tramways by a 

. contact rail and trollies at the ground level.* 

G. W. DE TUNZELMANN. London. Improvements in electrical 


An improved 


switches, 
a January 18, 1897. 
H. McArPINE. Glasgow. Electric locomotive railroad and self- 


signalling system. 


W. RowBoTHAM and C. Levetus. Birmingham. Improvements 
in and relating to accumulators or storage batteries. 


Н. M. Freto. London. Electric envelopes and wrappers and the 
like. | 
О. Imray. London. Improvements in writing telegraphs. (L. О, 


McPherson, United States.) 
A. VERLEY. London. Improvements in electrical machines. 
J. Best. London. Electric signalling spparatus applicable for 
indicating the rising of dough. 


January 19, 1897. 
W. ROWBOTHAM. Birmingham. Improvements in and relating to 
accumulators or storage batteries. 
E. J. WADE. London. Improvements in and connected with 
electrical storage batteries. 


J. F. McLauaHLiN. London. Improvements in or relating to 
electrio railways.“ 
J. F. McLavaHLIN. London. Improvements in or relating to 


eus railways.* 

E. Е. Ries, London. Improvements in telephone switches (date 
91 for under Patents, &c., Act, 1883, Sec. 103, June 26, 1896, 
being date of application in United States. *) 

January 20, 1897. 

J. H. Hours. Newcastle-on-T yne. ` Improvements i in adjustable 

liquid resistances for starting and regulating electric motors. 
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1,855: А, JAMES. Glasgow. Improvements in the electric precipitation 
of gold and silver from their cyanide solutions.* 

C. A. J. JELLIE. London. An improved арр for use in con- 
nection with telephone receivers. 

W. Р. THompson. Liverpool. An improved 1 of underground 
current supply with closed conduit for electric railways. (Charles 
Devenyns, Belgium.) 

J. W. Swan. London. Improvements in the manufacture and 
production of filaments for incandescent electric lamps. . 

Н. C. GLovER and J. M. Morrat. London. An improvement in 
incandeacent electric lamps.“ 


. January 21, 1897. 

H. S. Pyne and A. ELsEE. lele of Man. An electrical dissolver 
and slide-changing apparatus for optical lanterns. 

A. E. Cook, Birmingham. Certain improvements in apparatus 
for the electro-deposition of metals. 

Н. BEEcH. Manchester. Improvements in боран for auto- 
matically causing a flow. of water or other fluid, or making or 
breaking an electric circuit automatically by the fusion of a 
suitable joint or connection. 

W. Stevens. London. An improvement in electric light and 
heat graduatora. (Louis Héndlé, France.) 

J. D. F. ANpRews. London. Improvements in electric switches 
and in apparatus for connecting electric circuits. 

C. ADaMS-RaNDALL. London. Improvements iu multiple-contact 
telephoue transmitters and the pattery circuit connections relat- 
ing thereto. 


1587. 
1,574. 


1,503. 
1,591. 


1,610. 
1,627. 
1,631. 


1,634. 
1,648. 
1,651. 


1,657. G. A. WEBB and W. A. THoms. Tondo An improvement in 
the electro depositions of metals and alloys. * 
1,680. W. LawcpoN-DaviEs. London. Improvements in alternating 


current motors. 
January 22,1897. 
W. Rowgor nau. Birmingham. Improvements in and relating to 
accumulavors or storage batteries. 
1,754. W. К. LAMBERT. London. Improvements in electric arc lamps. 


1,755. M. Вүхо and Е. G. BELL. ‘London. А new or improved arm rest in 
connection with telephones. . 


SPECIFICATIONS PUBLISHED. 


Norx.—All specifications can now be obtained at the uniform price of 
8d. each. 1855 


25,002. H&ATHFIELD AND Rawson. Electrolytical apparatus. 


1,714. 


842. CowPzR-CorEs. Manufacture of electric conductora for use as 
leading-in wires or strips in the manufacture of incandescent. 
electric lamps, vacuum tabes, and the like. 


. SMITH and Tug New PHoNoronE TELEPHONE COMPANY (LIMITED). 
Telephonic apparatus. 


. HvanmsoxN. Construction of standards of electrical resistances. 

. Von MonsTEIN. Electric gas lighting deuices. 

. JONES. Receptacle or conduit for electric and other wires or pipes 
containing the same. 

. HALL AND FULLER. Switch fuses for electric circuits. 

. THE British THOMSON-Houston Company (LIMITED) (Steinmetz), 
Dynaino electric machines. 

22,144, THE BnirisH THomMson-Houston Company (LrurTED) (Bassett). 

Electric or other motor trucks. 

22,175, Böse. Telephonic apparatus. 

22,402. RAwLINGS AND RAwIINoS. Switches for electric currents. 

24,551. REAGAN. Electric railways on the closed conduit systems. 


COMPANIES' MEETINGS AND REPORTS. 


‘Cuba Submarine Telegraph Company (Limited). 


The 5186 ordinary general meeting of this Company was held on 
Wednesday, at the offices, 58, Old Broad-street, E.C. ; Mr. Charles W. 
Pariah (chairman) presiding. 

The SECRETARY (Mr. James Scott) read the notice convening the 
meeting, the report being taken as read. 

The CHAIRMAN said: Gentlemen, —It gives the Board great pleasure to 
be able to lay before you a satisfactory record of the working of our Company 
during the last six months of 1896. Indeed, if we take the receipts for the 
whole of 1896 they amount to the highest figure they have ever reached for 
any twelve months ; by reference to the comparative statement of traffic 
attached to the report in your hands you will notice that we earned 
£54,116 in 1895, against £58,635 in 1896 ; but you will recollect that during 
1896 we have had the benefit of the new Cienfuegos- Manzanillo cable, which 
somewhat accounts for the increase. If we compare the actual expensex 
for the six months under review with the corresponding six months of 
1895, we find they amount to £7,180, as compared with £5,539 in 1895, 
showing an increase of £1,641 ; but the whole of this increase is explained 
by the cost of working the stations, and especially the new ones in con- 
nection with the Cienfuegos-Manzanillo cable. This cable has now been 
working for twelve months ; and consequently when we next meet we 
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shall be able to draw comparisons of two half years, working under similar 
conditions, which will be more satisfactory and more accurate than any we 
can make to-day. Beyond the ordinary expenses of £7,180, to which I 
have already referred, you will notice on the debit side of our revenue 
account three special items—one for £84 17s. for expenses in connection 
with the International Telegraph Congress, held last summer ai Buda Pesth, 
and which our Secretary attended; the bonus of £987 you were good 
enough to vote to our staff at the last general meeting, and which has 
been gratefully received; and a sum of £100, subscribed to the Humani- 
{апап Spanish Relief Fund, a kind of Red Cross Society, which we thought 
it was right and proper we should support, and of which you will doubtless 
approve. The result of our six months’ working enables us to pay the same 
rate of dividends as before, viz., 10 per cent. on our Preference Shares 
and 8 per cent. per annum on our Ordinary, and to place £11,000 to the 
reserve fund, which we must all regard as highly satisfactory. But now 
I must ask your attention to paragraph 6 of our report, which informs you 
of a breakdown of the 1881 cable. The cable, I may remind you, was not 
a new one when it was laid, and it was paid for over a term of years ; but 
it has done us excellent service. Unfortunately, the break ia in deep water, 
and how best to deal with the accident is still under consideration ; but I 
lave every hope that Mr. Keith will be able to continue its life by laying 
a new length of cable, or by some other combination overcome the difficulty. 
As to the next paragraph in the report, I mentioned at our meeting last 
August that there were different schemes afloat for laying fresh cables. 
Since then à cable has been laid connecting New York with Hayti. At 
Hayti it joins into the French system, going to Guadaloupe and Mar- 
tinique, and on to South America; and the traffic from this system. 
which has up to the present come to us at Santiago, will in future, I 
fear, go over the new cable to New York, and not touch our lines at 
all It is difficult to forecast what reduction in our receipts this 
wil cause, but 1 must warn you it may be very considerable. We 
have had the advantage of this French traffic for about eight years, 
and very useful it has been; but it was beyond our control to retain it 
when this new line came into practical existence. These, gentlemen, are 
all the important mattera that I wish to call your attention to to-day. I 
mentioned at our last meeting that the Directors had had somewhat of an 
anxious time, and I think I may repeat the same to-day. We shall, how- 
ever, do our best to steer the ship through the difficulties which may and 
which must arise from time to time as the result of competition. I will 
now formally move— 

“ That the report and. accounts for the half-year ended December 31st last, 
now submitted, be received and adopted.” 


Mr. GEORGE KEITH seconded the motion, which was unanimously 
agreed to, without discussion. 

The CHAIRMAN : I have now to propose | 

“ That the following dividends for the half-ycar be now declared upon the 
sharcs of the Company, viz., at the rate of 10 per cent. per annum, subject 
to income taz, on the Preference shares, and 8 per cent. per annum, Free of 
income tax, on the Ordinary sharcs, payable on and after to-morrow.” 


Mr. ROBERT KAYE GRAY seconded the resolution, which was agreed 
to unanimously. 

The CHAIRMAN : That, gentlemen, ends our ordinary meeting. I 
have now to ask you to stay for the extraordinary general. meeting, at 
which we shall ask you to adopt some modifications of our Articles of 
Association, to enable the Board to appoint Mr. Keith, one of the Directora, 
to act as engineer to the Company, or in апу other capacity which the 
Board may consider it necessary to appoint him, and also to enable them 
to make other arrangements of a like character, should necessity arise, He 
then explained to the meeting that it was now considered necessary that 
the amendment in the Articles should be made, and the arrangement with 
Mr. Keith put in proper legal forin. There was no new arrangement 
involved. Hs eulogised the valuable services which Mr. Keith was render- 
ing to the Company. 

After some discussion the following resolution was adopted, with one 
dissentient :— 

* Thal the Articles of Association of the Company be altered by the addition 
of the following article, and the sume is hereby adopted. as one cf the Regula- 
tions of the Compuny :— 

* The Directors may appoint Mr. Keith a member of the Board to the post 
of engineer or to any other office in the service of the Company, and either 
for a fixed term or otherwise, and may from time to time remove or dismiss 
him from such office. The pawers and duties of Mr. Keith as such engineer 
or other officer and also his remuneration shall be defined and ſiæcd by the 
Directors from time to time, and such remuneration may be either inclusive 
or ехс'изіте of hia fees as Director. Also if any Director be required to go 

or render any other extraordinary service, the Directors may grant 
him such special remuneration for the services rendered as they тау think fit. 
Mr. Keith shall not be under any disqualification by reason of his holding any 
ofice in pursuance of this regulation, which is hereby declared to be 
retrospective." | | 

A vote of thanks to the Chairman brought the meeting to a close. 


and Brazilian Telegraph Company 
(Limited). 


Àn extraordinary general meeting of this Company was held on Monday, 
under the presidency of Lord Richard H. Browne, to consider resolutions 
for the conversion of the Debenture debt. 

The SECRETARY (Mr. R. M. Cunningham) baving read the notice call- 
ing the meeting, which embodied the. resolutions for carrying out the 
proposal, bn 5 Cried, fol 

The CHAIRMAN, aíter referring with regret to tbe absence, through 
ill health, of Mr. Andrews (Chairman of the Company), proposed the теғо- 


Western 


lutions. He stated that they had bad to offer such terms to the debenture 
holders as would induce them to agree to the conversion; and they had 
further bad to take care that in offering these terms the interests of the 
shareboldera were in every way protected. They had received acceptances 
from the debenture holders to the amount of £282,600, or about five- 
sixths of the whole. The amount of the old debentures was £450,000, 
of which. £200,000 were A. s and 2250, 000 B. 's both bearing 
6 per cent. interest. Of these £111,200 had been drawn and can- 
celled, and there therefore remained £3538,800 still to be drawn. The 
sum required to meet interest on the debentures and the sinking fund for 
redeeming them under the existing arrangement was'£38,200 per annum; 
and if there were to be no conversion this charge would continue until 
1910, and it had to be met before a penny dividend could be paid to the 
shareholders. If, however, the scheme before the meeting were carried 
out, the annual charge for interest would be £16,000 a year, being 4 per 
cent. on £400,000, in addition to which £2,159 per annum would be 
required for redeeming the new Debenture Stock, which was to run for 
70 years. The annual debenture charge would therefore be only 
£18,1E9 compared with, as he had said, £38,200 at present, so that there 
would be about £20,000 a year set free for the benefit of the shareholders. 
In:one of the paragraphs of the circular issued with the notice calling the 
meeting reference was made toa first charge and a second charge, and some 
of the shareholders might think that there were to be two charges on the 
Company in respect of the debentures, but that was not the case. He wished 
them to understand that the new Debenture Stock could only come into ex- 
istence as the old debentures were paid off and cancelled. The maximum 
amount of Debenture Stock to be issued would be £400,000, and any deben- 
ture:holders who, being executors or trustees, thought they could not convert 
would remain simply for the time being in their existing position, their 
bonds being drawn annually until the whole of them were extinguished. 
The interests of the debenture holders would be just as much protected 
under the new scheme as they were at present, the security being the same, 
but their position would be really materially improved by the fact that 
they would possess a security which was not likely to be drawn off at par, 
as it was at present, and the market value of the new Debenture Stock 
ought to be materially increased. They had received 704 proxies from 
shareholders representing 38,449 votes, or nearly £500,000, all in favour 
of the scheme, and they had not received a single dissentient vote to it. 

Mr. J. COPPEN seconded the motion. 

The CHAIRMAN, in answer to questions, said that although it was 
proposed to create £500,000 of Debenture Stock, the additional £100,000 
could only be issued by a vote of a general meeting. . They might possibly 
want this £100,000, and they had therefore thought it advisable to create 
it now, because if they did not do so it would have to be issued as a second 
charge if they were to create it later on.. There were £450,000 of deben. 
tures at present, but. £50,000 of them were unissued, and these.would be 
extinguished. He then put the motion, and it was carried unanimously. 

The proceedings then terminated. 


| National Telephone Company (Limited). 
‘The nineteenth ordinary general meeting of this Company was held 


yesterday, at the Cannon-street Hotel; Mr. James Staats Forbes presiding. 


The SECRETARY (Mr. Albert Anns) read the notice convening the 
meeting, the report of the Directors and statement of accounts being 
taken as read. 

The CHAIRMAN : Ladies and Gentlemen — There is not much possibility 
of findiug the attraction of variety about railway or telephone reports, and 
this is no exception to the rule. The paragraphs are, as a matter of con- 
venience, kept as much as possible about the same numbers, and treat of 
the same subjects—the different portions of the business ; and however 
much one may desire to indulge in decoration, after all it comes to а state- 
ment almost in the same words, with variations in the figures. The whole 
substance of the report is involved in the three paragraphs which tell you 
how much money you have earned, how much you have spent to earn it, 
and wbat is left to divide. The income accrued in respect of the business 
for the half-year amounts to £17,528 more than for the corresponding 
half of 1895. The expenses are £28,741 more; and the net result of the 
half-year is a profit balance of £154,982, which in turn shows a decrease of 
£12,891. Now, anybody reading these figures would be inclined to think 
that the business had been going back. The qualification of that feeling 
is found in the fact that we are not comparing like with like, because in 
the corresponding half of 1895, with which comparison is here instituted, we 
had still possession of tbe trunk lines and the trunk income. During the 
half-year under discussion the Post Office conducted the trunk business, 
and has taken the revenue, which amounted in round numbers to £40,000 ; 
so that you will see that if that £40,000 had been added to our income the 
profit balance would have been very different. Well, there are some sets-off 
against that large sum, which I shall refer to presently. Perhaps I had 
better deal first with the general position of the Company, and I don't 
know anything which will show that more forcibly than the increase of 
the factor of the wires, not of our subscribers, as [ have had occasion to 
explain before. In matters of this kind you must find a standard. On 
railways, as you know, you have the train mile; here you have a wire ; 
because many subscribers have one wire, for which they pay one rate, and 
if they have two they pay less ; and some have three or more wires at a 
different scale, so that the standard we have established is wires—not 
subscribers. I am glad to tell you that in the half-year under review there 
has. been a marked increase in the expansion of wires. In the December 
half-year, as compared with the former year, we had 6,457 more wires 
that is to say, more pay in respect of the user. That compares with an 
increase of 4,483 in the period with which we are comparing. When 
you come to think that that increase exceeds the standard by 50 per cent., 
it shows how rapidly the business is progressing. Treating the entire year 
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1 find that the increase in the wires in 1896 was 12,514, in comparison with | supplement them with other and more important communications, We 


that of 1895, namely £8,740. Anybody can see what marked progress that 
means in the case, particularly of an undertaking only some years in - 
tion. A good many allusions have been made aa to the doing of this thing, 
and it is Just as well that the shareholders and the public should know 
what the doing of it really means. We have heard from time 
to time of people who are ready to take telephones in various 
places—in large commercial centres—for £5 or £10 or £20, or some 
other imaginary sum. The proof of the pudding is in the eating 
of it. The 12,514 wires we erected cost £59. 28. 54. each. That is 
the amount we had to find before we could enter into contracta with the 
people who desired to use these lines. The 8,740 wires we erected in 1895 
cost £38. 13s. each, or very nearly the same figure. Well, 12,000 times 
£39. 28. Id. meant of course the raising and spending of a large sum of 
money; and if you look into the accounts for the half-year you will see that 
we have spent £234,112, the bulk of it of course going in the direction of 
theerection of these additional wires. That is not the whole of the ex- 
pense, because concurrently with the erection of these wires we are doing 
a great deal to improve the efficiency of the service—in London for 
instance. London is rapidly being put upon what is called the metallic 
circuit. The subscriber will gradually tind the benefit of that, but he will 
not have to pay any more for it. Of course, the cost of two wires instead 
of one is also a drain on the revenue. Still, having started with the limited 
experience which the telephone engineer or scientist had of the single-wire 
system, we must accept the consequences. Of course, our whole object is 
to fulfil the duty cast upon us in this Company as a commercial under- 
taking by doing a public service. As agents of the Government, and as 
monopolists, it is our duty to do all that up-to-date needs require us to 
do in reference to our particular service. That involves some sacrifice, and 
we cannot lose sight of the fact that a business of this kind, commenced as 
it were only the other day, involves a great deal of loss by wastage and 
other things. A great deal of the money that you have spent has to be 
replaced by other money, and if we find, as we believe, taking the whole 
country, and especially the great centres of the north, that our service is a 
most efficient one and will bear comparison with any other service here or 
elsewhere, I think we are justified in appealing to the shareholders for 
support in the policy that we are following in spending all that is needful 
to ensure an efficient service, and, therefore, to attract customers. I do 
not propose to trouble you at great length with these accounts. You will 
see that they are very voluminous, and by degrees we have managed to put 
them in the tabulated form in which they appear. Very important is 
No. (4) statement, as showing the progress of this business. You will 
see that the rentals in respect of expired terms amount to £414,714 as 
compared with £354,676, or an increase of £60,058. One does not always 
see the same faces at these meetings and it is now necessary that those 
who listen, and those who will read afterwards should know what it means. 
You know our contracts are for the year, but they begin over periods of the 
year. Therefore if a man takes a contract on January lst for the current 
year the whole of the subscription comes into that year, but if he takes it in 
February it is only for eleven months. The result is that we arealways in 
advance; we are always in possession of our moneys attributable to the present 
period, and partly toa period beyond that, вау the months of the following year. 
It is remarkable to know that in a single year we should have got such an 
enormous sum in hand as £414,714, showing an increase, as I have said, of 
£260,000. It gives some idea of the expansion of our business. I will now 
carry you on to the available balance, because whatever may be remarkable 
about the fluctuation of business it all boils down to that. The proposi- 
tion in paragraph 5 is to disburse the general dividend on the First and 
Second Preference shares, namely 6 per cent., 5 per cent. on the Third 
Preference, and 6 per cent. free of income tar on the Ordinary shares. 


This December half-year is what we call the audit half-year. 1n | 


the June half-year we are obliged to take something for granted. 
We extimate, in fact, what June will produce, in order that a divi- 
dend, more or less provisional, shall be distributed as early as pos- 
sible. If we were to wait until the accounts were audited you would have, 
of course, to wait possibly three or four weeks before you received your 
money. But the December half-year is kept back purposely, so that we 
shall get the actual results for the year. "Therefore you see you are in the 
position to pay 4 per cent. more on this half than in the June half-year. 
Whether we shail go on and havea sucessful current half-year, and what the 
story, whoever occupies this chair next July will have to tell, no one can foresee ; 


but there is a probability that you may find yourselves in a position to pay 


the same dividend for the June half-year which you now pay for the 
December half. Last year we only paid at the rate of 5 per cent.; and we 
may hope, if Fortune smiles on us, and we deserve her favours, that 
6 per cent. will be earned for the Ordinary shares. No. 7 account 
describes capital expenditure. That sum has been spent on the wires, 
some portion of it going of course in the additional metallic circuit and in 
the disturbance and wasteage consequent on a change of system charged 
legitimately to capital expenditure. Paragraph 8 explains that the Post 
Office have come into possession of our trunk lines. They paid us for 
them under arbitration £450,000 odd, which we have got in our pockets. 
But we cannot Lave everything our own way. There is no doubt а loss of 
£80,000 in our gross revenue, which seems to be a rather serious thing. It 
is not, however, so serious when you come to look at it. As I say, we 
have the loss on gross revenue, but we have the interest on the very 
large sum of the purchase money to the good. We have, moreover, got 
a considerable saving in the maintenance of nearly 30,000 miles of wire, 
aud we have got the Government duty of 10 per cent. on the gross revenue, 
which would be £8,000 on £80,000, and that makes a tolerable sum 
towards making up the loss on the gross revenue. We have also got this, 
we have got the Government conunitted not, only to the purchase of our 
old machinery, but to enormous expansions of it all over the country 
^n a scale which we could not prudently have attempted. They began, аз 


had nearly the half of it, £458,000 ; and 16 is a matter of common know- 
ledge they have been laying down at great cost very costly machinery, 
much more costly than we should have thought it wise to employ.; and Iam 
happy to say that the million seems to have been nearly exhausted because 
it has been arranged by the Post Office to spend £200,000 on the expansion 
of the trunk business. What does that mean ! That the necessity of trunking 
is becoming more and more apparent. Let me give you a striking illustra- 
tion which I had of this fact at the Post Office the other day. Of course, 
the use of the telephone in all great centres is understood. The com- 
mercial necessities of those ‘places require that people should go on the 
telephone. But there are а great number of towns and areas in whicb up 
to now there has been no telephonic communication, as there has been no 
exchange established, for, of course, we do not think it worth while to 
commence in such places unless we can get 20 subscribers, and you cannot 
get 20 subscribers in them, unless you have not only a local service, but 
access to the trunk lines of the United Kingdom. ‘Therefore, as surely as 
night follows day, the expansion of our exchanges, not only in the great 
centres, but all over the country, will keep pace with the expansion of 
the trunk system, and that is the compensation which we will 
get for some of the loss of revenue on our trunk system. It 
was really a question of Hobson's choice with ue. That horse 
was known, and it would have been absurd for a Company in our 
position, when the Government had enunciated a policy and got it 
approved by the House of Commons, to oppose ourselves to it, so we went 
to the stall, and I think we shall reap our reward in due season. We thought 
it very useful to append an extract from The Times of January 2,1897. Of 
course I do not know what authority there is for it. It was in a 
prominent place iu The Times and in big print. I suppose from the 
character of it it was a communique by someone extremely well 
informed as to the views and feelings of the Post Office; and I think it is 
useful in this report, as we are dealing with this trunk line transfer, and 
as showing you the terms on which we stand with the Government, and 
the manner in which they have acknowledged the services which we have 
rendered them in taking over what really is a very onerous public service. 
It does also some amount of justice to this Company—the pioneer of the tele- 
phonic system in Great Britain— which took all the risks in dealing with an 
almost unknown thing, staking its money and its reputation on the indefinite. 
That showed a good deal of courage. It solves another question : Whether 
it is possible for a commercial company to perform an imperial service with 
impunity, because you will see in the first paragraph it says: The use of 
the telephone, although a comparatively modern adjunct to the resources 
of civilisation, has become essential to the expeditious pursuit of com- 
mercial life. Its extended adoption in this country when under the almost 
exclusive control of private capitalists has been remarkable.” That is per- 
fectly true. Now, I think from high quarters that is a justification for this 
Company, and at all events an apology for all the complaints and detraction 
from which they have suffered. There is another paragraph. I do not know 
what it means, but it says, and, in view of the undoubted success which has 
followed the acquisition of the telegraphs by the State, it is not in the 
least surprising that a demand should have arisen in favour of its control, 
or participation in control, over telephones.” That may mean something 
or nothing. І до not know. What І have always desired to emphasise is 
that the Post Office and ourselves have found ourselves in enormous diffi- 
culties in keeping pace with the demand, in banding over this trunk busi- 
ness, and instituting a dual control in a thing which is essentially one, and 
we have done the best that we could. In this, as, indeed in many other 
matters, the National Telephone Company has rendered valuable assistance 
to the Post Office authorities, who have readily availed themselves of the 
ail of many of the operators formerly employed by the Company." In 
fact we felt that really we were bound to the public and to the Govern- 
ment to strain every nerve to enable them to establish their portion of the 
business as speedily as possible. He concluded by moving the adoption of 
the report and accounts, and the declaration of the dividends recommended. 

The Right Hon. Sir JAMES FERGUSSON, Bart., M.P., seconded the 
motion, which was carried unanimously. 

On the motion of the CHAIRMAN, seconded by the Right Hon. Sir 
JAMES FERGUSSON, resolutions were afterwards passed amending 
the Company's Memorandum of Association, so as to include within its area 
of operations the Channel Islands and the Isle of Man, which the words 
“United Kingdom ” do not embrace. 

The CHAIRMAN, having expressed regret for the absence of the Vice- 
Chairman, the Right Hon. Lord Harris, owing to the latter's engagements at 
the Court at Windsor, said in reply to Mr. Kingsbury, that in the event of 
the Company being wound up the Third Preference shareholders would 
participate in the surplus assets of the Company. 

Mr. EDWARD CHAPMAN then proposed a vote of thanks to the 
Chairman, his colleagues, and their staff. 

The motion having been seconded, was cordially carried. 

The CHAIRMAN, in acknowledgment, spoke in terms of high praise of 
the manner in which the staff, including the lady operators, fultilled their 
several duties. Upon the intelligent qualities of the latter, he said, the 
success of the Company’s business depended ; and he was sorry to say that 
some of their subscribers were so ignorant of the duties, responsibilities, 
and trying nature of the ladies’ branch of the service, that they were 
extremely rude and unjust to those who occupied positions in it. 

The proccedings then ended. 


National Electric Supply Company (Limited). 


The ordinary general mecting of this Company wax held on the 10th 
inst. at Preston; Mr. E. Н. Booth (the Chairman) presiding. 
The CHAIRMAN prefaced his remarks by stating that since the report 


you know, with a grant of a million to take over these trunk lines, and to | und accounts ‘were issued letters had been received by the Board of 


.. THE ELECTRICIAN, 


FEBRUARY 19, 1897. 559 


Trade auditor to the effect that no dividend could legally be paid 


until the whole of the preliminary and formation expenses had been: 


written off; and that the Board of Trade were insisting on that 
being done by all electric lighting companies in the accounts for 1896. 
It should be explained, however, that in previous years some of those 
companies had been allowed to pay dividends while only paying offa 
portion of their preliminary expenses, as the Directors had proposed 
to do iu the report. The Board of Trade auditor also urged that the item 
£5,040. 12s. 84d. for experimental plant should be considered. The 
Directors had been taken by surprise in the matter, but had given it their 
serious and careful consideration, and had come to the conclusion that 
the most satisfactory way out of the difficulty was to write down 
the subscribed capital a sufficient amount to clear off the afore- 
mentioned expenses and also the adverse balance of revenue account. 
This course would put the Company on a sound dividend - paying 
basis, and the shares would represent exactly the same amount of 
property as at present. Otherwise the profits for some years to come 
would have to go towards writing off those expenses, and no dividend be paid. 
He therefore moved: — That the Directors be requested to call the 
required extraordinary meetings and take the necessary steps to reduce 
the nominal capital of the Company, by reducing the £5 Ordinary shares 
allotted to £5. 10s., and that the report and accounts be referred back to 
be amended in accordance therewith, and that this meeting be adjourned." 

The motion was seconded by Mr. PYKE and duly carried, The retiring 
Director and auditors were then re-elected ; and the usual votes of thanks 
to the Chairman and officials brought the meeting to a close. 


Kensington and Knightsbridge Electric Lighting 
Company (Limited). 


The following is the report of the Directors of this Company, to be 
presented at the meeting of shareholders to be held on Thursday, the 25th 
inst., at 5 p.m. 

The mains, which extended to a length of 20 miles on De- 
cember 31, 1895, have been increased during the year to 21} miles. 
‘During the year the number of houses and shops connected with the 
system has increased from 1,109 in 1895, to 1,325 in 1896; while the 
number of equivalent 8-candle power lamps has increased from 94,780 to 
119,956. 

The balance of the £15,755 Four per Cent. Debenture Stock issued at 
£105 per cent. in December, 1895, amounting to £3,974. 58., was paid in 
January. Additional capital required by the Company during the year 
has been raised by the issue of £1,000 Four per Cent. Debenture Stock at 
£107 per cent., and 1,000 Second Preferezice shares, offered to the shere- 
holders at a minimum price of £6 per £5 share, were subscribed for, 
producing £6,059 5s. "The Directors have appropriated the premiums 
thus obtained to the reduction of the cost of the conversion of debenture 
bonds. The Directors have written £2,000 off the capital expenditure in 
addition to replacement of plant, and have strengthened the renewal 
account by transferring to it $2,545. 19s. 6d., making the total amount of 
that account £12,336. 13s. 24d. 

After providing for the above amounts, and paying the dividends on the 
Six per Cent. First Preference shares to June 30th last, on the Five per 
Cent. Second Preference shares to September 30th last, and an interim 
dividend at the rate of 6 per cent. per annum on the Ordinary shares for 
the firat half of the year, the balance standing to the credit of the net 
revenue account for the year is £6,425. 58. 9d. Of this £1,450 has been 
appropriated to the payment of the First Prefcrence dividend to the end of 
the year, aud £200 has to be set aside to meet the portion of the dividend 
on the Second Preference shares accrued to the same date, leaving 
£4,775. 5s. 9d., out of which it is proposed to pay a further dividend on 
the Ordinary shares, at the rate of 8 per cent. per annuin for the past. half- 
year, making, with the interim dividend already paid, 7 per cent. for the 
year. This will leave a balance of £1,875. 3s. 9d. No provision has been 
made in the accounts for Directors’ remuneration ; and the Directors pro- 
pose, in accordance with a wish which was expressed by shareholders at the 
last meeting, to submit a resolution to the meeting, fixing their fees for the 
year 1896 and subsequent years at £1.000. | 

Sir Frederick J. Brainwell, Bart.. F. R. S., and Mr. R. W. Wallace, Q.C.. 
retire from the Directorship, and offer themselves for re-election ; as do the 
auditors. Mesara. Lovelock, H. W. S. Whiffin and Dickinson, 


City of London Electric Lighting Company (Limited). 


The report of the Directors of this Company for the year ended 5156 
December last, to be presented at the meeting to be held at Winchester 
House, London, E.C., on Wednesday, the 24th inst., at 2.30 p.m., is as 
follows :— 

The expenditure on capital account during the year ended 31st Decem- 
ber last amounted to £73,724. 178. ld. In view of the rapid extension of 
the Company's business the Directors recommend that the capital be 
increased, and a resolution in favour of increasing the share capital of the 
Company to £1,200,000, by the creation of 40,000 new Ordinary shares of 
£10 each, will be submitted to the meeting. In the event of the resolution 
being passed, the Directors propose to issue only 10,000 of the new shares 
at present, and the remainder as the business of the Company may require. 
They propose to allot the first 10,000 shares at par to the present Ordinary 
shareholders, in the proportion of one new share to four old shares. 

The total revenue for the past year amounted to £156,021. 198. 114.. 
from which must be deducted : -Expenses of generation and distribution 
(£38,162. 28. 64.). rents, rates, taxes. general charges, and allowances to 
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consumers (£30,820. 88. d.), transfer to depreciation fund No. 1 (£14,960), 
transfer to reserve fund (£2,612. 11s. 8d.), amount written off suspense 


account (£1,338. Os. 8d.), amounting in all to £87,893. Is. 4d., and leaving 


а net revenue of £68,128. 16s. 7d., or, with £3,776. 3s. 10d. brought 
forward, a total available revenue of £71,905. Os. 5d.- Of thin sum Deben- 
ture interest for year takes £18,489. 17s. 4d., and interim Preference 
dividend for half-year to 30th June last £12,000, leaving for further 
distribution £41,416. 3s. 1d. 

The Directors now recommend the payment of dividends of 6s. per share 
on the Six per Cent. Preference shares for the second half-year, and 148, 
per share on the Ordinary shares for the year, being at the rate of 7 per 
cent. per annum. This will absorb £40,000, leaving a balance forward of 
£1,415, дз. 1d. The respective dividends will be paid on the 25th inst. 

The necessary provision for depreciation and reserve fund in accordance 
with the City of London Electric Lighting Act (1893) has been made, of 
which £17,572. 118. 8d. has been set aside out of revenue. The generation 
and distribution expenses for the year, including repairs and renewals, were 
34 per cent. of the earnings, compared with 36°87 for 1895, 46 for 1894, 
and 54:2 for 1893. 

The Company continues to make satisfactory progress, as will be seen by 
the following comparative statements showing the position of the Company 
with regard to its earning powers ia 1892 and at subsequent periods :— 


Number of Customers and. Lamps Connected at December 31st. 


Number of customers being 1892. 1895. 1894. 1895. 1896. 
supplied... изчи: 242... 1,080... 2,740... 4,250... 5,303 

| Number (cquivalent) of 8 c.p. 
lamps connected... 20,241...65,341...135,460...195,317...247,785 


On February 10th instant there was an equivalent of 267,502 8 c.p. 
lamps applied for, out of which 254,610 were connected. 

The following statement shows the income of the Company for the 
period from 1892 to 1896 :— 


1892. 1895. 1894. 1895. 1896. 
£ £ £ £ £ 
Gross revenue .................... . 12,450. 59,665. 68,464...107,000...146,947 
Net revenue available for depre- 
ciation, reserve fund, interest 
on Debenture Stock and (ent.) 
livicdlendnss 500. 16, 941. . 54, 855. . 59,100... 85,701 


The retiring Directors are Sir David L. Salomons, Bart., and Colonel 
В. H. Martindale, C. B., who offer themselves for re election, as do the 
auditors, Messrs. W. H. Pannell and Co. 


Charing Cross and Strand Electricity Supply 
Corporation (Limited). 


The annual report of the Directors of this Corporation, to be submitted 
to the meeting of shareholders on Wednesday next, 24th inst., is us 
follows :— | 

The business of the Company continues to show a most satisfactory 
increase. The Directors announce with regret the death of Mr. Agostino 
Gatti, one of the Managing Directors, and that his eldest son, Mr. Jobn M. 
Gatti, has been elected a Director in his place. 

The Bill confirming the Provisional Order enabling the Corporation to 
supply electricity in the district of the Strand Board of Works, has received 
the royal assent. Judging by the results already obtained, the Directors 
have reason to congratulate the shareboldera on obtaining the increase of 
their powers. The new central building covers a space of about 10,000 
superficial feet, and is erected and equipped in the most modern and 
approved manner. An extensive electrical plant, capable of supplying 
energy to 80,000 8-c.p. lamps, has been designed and erected under the 
superintendence of the chief engineer; and further plant, for which there 
is ample space, will be erected as required. Trunk mains have been laid 
connecting the two stations, and a large supply of energy;is now beingtaken 
from the new station. Five miles have been added to the mains already 
laid in St. Martin's parish, and 41 miles of mains of sufficient capacity for 
85,000 8-c.p. lamps have been laid in the Strand District. The entire 
network of mains in that district is now nearly completed. The efficiency 
of the station has been well maintained, the plant, machinery and mains 
working in a most satisfactory manner, 

The demand for current, both in the St. Martin's parish and. the area of 
the Strand District Board of Works, has considerably exceeded expecta- 
tions, and the number of lamps to. which the Company was supplying 
energy on 31st December last was 73,464, an increase of 22,164 8-c.p. 
lamps over those supplied in 1895; these totals include 12,641 8-c.p. 
connected in the Strand District, although tlie Corporation only commenced 
to supply electric current there in August last. 

The Directors are proposing to take immediate steps for issuing the 
remaining £50,000 of Preference share capital. 

The net earnings for the year amounted to £15,288. 15s. 1d. £622. 12s., 
balance of law costa suspense account, has been written off ; £3,579. 11s. 6d. 
has been paid in respect of Debenture interest and temporary loans to 31st 
December, 1896 ; and £3,625 was distributed in payment of an interim 
dividend of 5 per cent. for the half-year ended 30th June, 1896. A 
balance of 27,461. 11s. 74. remains, which, added to £1,397. бв. from last 
усаг, makes £8,858. 17s. 7d., and which the Directors propose to deal with 
as follows :— Dividend on Four and a-Half per Cent, Preference shares appor- 
tioned to 5151. December, £797. 9s. 9d. ; dividend of 7 per cent. for the half- 


. year ended ólst December, on the Ordinary shares, making the interim divi- 
dend paid in August last £6 per cent. per annum for the vear. 45.075; 


carried forward, £2,986. 78. 104... The retiring Directors, Messrs. I. P. 
Mendoza aud J. M. Gatti. as well as the auditors, Messrs, O. R. Johnson 
and Son, offer themselves for re-election. 
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W. T. Henley's Telegraph Works Company (Limited). 


The following report of the Directors of this Company for 1896 will be 
presented to the shareholders at the general meeting to be held on 
Friday next, at 2 p.m. 

The accounts show that a net profit has been made of £26,077. 8s. 7d. 
After payment of debenture interest and income tax, and making ample 
allowance for depreciation of plant, machinery, &c., there remains £20,527. 
Оа. 5d., to which must be added £13,367. бв. 2d. brought forward from last 
year, making a total of £33,894. 6s. 7d. From this must be deducted £1,050, 
the interim dividend on the Preference shares, and £3,C00 the interim 
dividend of 3 per cent. on the Ordinary shares, both paid on September 
Ist last, and there remains a balance of £29,844. бв. 7d. Of this sum the 
Directors have transferred £7,500 to reserve fund, and propose the pay- 
ment of a further dividend on the Preference shares of 54 per cent., making 
7 per cent. for the year ; and they recommend the declaration of & further 
dividend of 7 per cent., free of income tax, on tbe Ordinary sbares, making 
a total distribution of 10 per cent. for the year, free of income tax. These 
payments together absorb £15,550, leaving £14,294. 6s. 7d. to be carried 
foward. 

Mr. R. J. Jenkins, C.E., has recently resigned his seat on the Board, and 
Major-Gen. George Hutchinson and the Hon. Randolph Stewart now 
retire and offer themselves for re-election, as do the auditora, Messra. Ball, 
Baker, Deed, Cornish and Co. 


India-Rubber, Gutta-Percha, and Telegraph 
Works Company (Limited). 


The Directors’ report of this Company for the year ended December 31st 
last, to be presented at the meeting of shareholders at Cannon-street 
Hotel, London, on Thursday next at 12 o'clock, states that the accounts 
thow, after provision for doubtful debts, a net profit of £51,888. 17s. 
Adding £20,239. 9s. 4d. brought forward, and deducting £12,500 interim 
dividend paid in July, there remains a disposable balance of £59,628. 6s. 4d. 
The Directors recommend the distribution of a dividend of 15s. a share, 
free of income tax, amounting to £37,500, making, with the interim divi- 
dend paid in July, a total payment of 10 per cent. for the year, and leaving 
222.188 6s. 4d. to be carried forward. 

The year’s general business has steadily increased, but the cable depart- 
ment and steamships have again been only moderately employed. The 
factories at Silvertown and Persan are in a high state of efficiency. 

The Company's debenture issue was carried out last year, and now 
stands at £300,000, bearing 4 per cent. interest. The death of Mr. W. J. 
Tyler in November last, after 25 years’ service, was deeply regretted by 
the Diroctors, and will be felt by all the shareholders. Major Leonard 
Darwin (late R.E.) joined the Board in July last. Mr. Marsham and Mr. 
Jarvis offer themselves for re-election as Directors. 


Northampton Electric Light and Power Company 

The annual report of the Directora of this Company, to be presented 
at the meeting of shareholders on the 25th inst., states that the Company’s 
undertaking is developing rapidly. The equivalent of 8 c.p. lamps con- 
nected was 8,014 in 1896, against 6,130 in 1895, 5,300 in 1894, and 4,600 
in 1893, current used for motive power being reckoned as lamps. The 
revenue has largely increased ; and (after setting aside £500 for deprecia- 
tion, providing for interest on debentures and temporary loans, and paying 
a dividend on Preference shares to June last) there remains a balance of 
£350. 11s. 1d. It is proposed to pay a half. yenr's dividend on Preference 
shares to the end of December last, amounting to £92. 16s., and a dividend 
at the rate of 2 per cent. on the Ordinary shares (£193. 6s. 8d.), leaving 
£64. 8s. 54. to be carried forward. 

The buildings in Angel-lane bave been increased by the erection of new 
offices with sleeping accommodation for an engineer, and important addi- 
tions to the plant have been made, including two engines and dynamos. 
The growing demand for current will necessitate a much more extensive 
development at the generating station before next winter, and steps are 
being taken accordingly. А new system of charging for current is being 
gradually adopted, under which customers who burn lamps for long hours 
become entitled to a special rebate. It is hoped to extend this system eo 
as to bring a very large proportion of customers within its operations. 
The rents charged for meters have been considerably reduced. Further 
Six per Cent. Preference shares have been issued at a substantial premium, 
also additional debentures, and the original Five per Cent. Debentures 
are being paid off or converted into new debentures bearing 4 per cent. 
interest. A large amount of new capital will be needed during the present 
усаг. 


MEMORANDA.—Bank rate, 3 per cent. (Feb. 4, 1897). Price of silver 
29144. per oz. (Feb. 18th). Console (2§ per cent.) 1112—111j for money, 
lll!i—1ll!g for account; 24 per cent. 1054—106 (Feb. 18th). Stock 
Exchange Sectling Days: Consols, March Ist; Stocks and Shares Con- 
tinuation Days, Feb. 24th and March 10th; Ticket Days, Feb. 25th and 
March llth; Pay Days, Feb. 26th and March 12th ; Mining Share Carry- 
over Days, Feb. 25rd and March 9th. 

DOUGLAS SOUTHERN ELECTRIO TRAMWAYS LIMITED.—The annual 
general meeting of the shareholders of this Company was held on Tues- 
day at Manchester. ‘The statement of accounts covered the period from 
the incorporation. of the Company in October, 1895, to October 31, 
1896, and showed an income of £1,078, and an expenditure of £904. 
The line was in course of construction for the greater part of the period 
under review. "The report and accounts were adopted. ' 


Scarborough Electric Supply. Company (Limited). ` 


The report of the Directors of this Company states that during the past 
year 65 new customera, representing an equivalent of 4,939 8-c.p. lamps 
had been connected to the Company’s mains, making a total of 298 
customers and 17,727 8-c.p. lamps ; 179,360 units of electric current were 
supplied to customers, against 141,101.in 1895. The total revenue 
amounted to £4,383. 5s. 114. compared with £3,466. 10s. 5d. for the 
previous year. A profit on the year's working of £1,617. 88. 8d. had been 
made against £937. 9e. 8d. in 1895. After adding the balance of £3504. 
88. 2d. from the previous year, paying bank interest, &c., and writing off 
£275. 68. 8d. from the preliminary expenses account, a sum of £1,600. 
13s. 6d. is available for distribution. The Directors recommend that this 
should be applied in paying a dividend of 44 per cent, which would 
absorb £1,456. 17s, 6d., leaving a balance of £143. 16s. to be carried for- 
ward. No direct appropriation ж yet been made on account of deprecia- 
tion, the Directors considering that the sum set aside for preliminary 
expenses is sufficient for depreciation to date, seeing that all the machinery 
is new, and has been maintained in good working order. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
аф. 

JANDUS ARC LAMP (CONTINENTAL PATENTS) AND ELECTRIC COMPANY 
(LIMITED).—This Company was registered on Feb. 2nd, with a capital of 
£100,000, in £1 shares, to enter into an agreement with Messrs. John D. 
Barton, William Jandus and Walter C. Johnson, to manufacture, sell, and 
supply Jandus electric lamps, and other electric lamps and apparatus, 
and to carry on the bueiness of electricians, mechanical engineers, sup- 
pliers of electricity and electrical appliance manufacturera. The first sub- 
scribers, with one share each, are Edward N. Galloway, engineer; Т. A. 
Earle, J. T. Petrocochino, A. A. Gillies, Bernard M. Drake, electrical engineer, 
J. M. Gorham, electrical engineer, and Sydney Paterson, electrical engineer. 
The first Directors are—Bernard M. Drake, Walter C. Jobnson, T. A. Earle, 
Sydney Paterson, Edward N. Galloway, J. T. Petrocochino and John B. 
Barton. 

BRITISH ELECTRIC TRACTION COMPANY (LIMITED).— The statutory 
return to December 28th has been filed. The capital is £600,000, divided 
into 30,000 Ordinary and 30,000 Preference shares of £10 each. 20,000 of 
the former have been subscribed for, and £5 per share has been called, 
resulting in the receipt of £93,176 10s. 

CHELMSFORD ELECTRIC LIGHTING COMPANY (LIMITED).—The annual 
return to October 14th has been filed. The capital is £10,000, divided 
into 7,500 Preference and 2,500 Ordinary shares of £1 each. All the 
former and 2,378 of the latter have been taken up; the full amount has 
been called and paid. | 

LONDON MOTOR VAN AND WAGGON COMPANY (LIMITED).—This 
Company was registered on February 10th with a capital of £300,000 in 
£5 shares, to enter into an agreement with the New Traffic Syndicate, 
Limited, and to carry on the business of proprietors of vans, waggons, 
carriages, and other vehicles, carriers of passengers and goods, builders of 
vehicles of all kinds, electricians, mechanical engineers, machinists, &c. 


MOTOR ATTACHMENT SYNDICATE (LIMITED).—This Company was 
registered on February 15th with a capital of £10,000, in £10 shares, to 
acquire, develop and deal with a patent for an improved method of con- 
structing, mounting, and arranging the underframe and driving appliance 
of electric and other road motor cars, and а means or apparatus for reduc- 
ing vibrations and oscillations, and to carry on the business of electricians, 
mechanical engineers, machinists, &c. 

MAURITIUS (GAS AND ELECTRIC) LIGHTING CORPORATION (LIMITED). 
—This Company was registered on February 13th with a capital of 
£50,000 in £1 shares, to acquire electric light and gas works at Port, Louis, 
Mauritius, to manufacture, sell and supply light, heat and motive power 
in the island and elsewhere, and to carry on the business of clectrical and 
gas engineers, electricians, &c. The firat subscribers, with one share each, 
аге :—A. W. Boughton, P. J. Rawlings, W. О. Wand, J. Rawlings, W. J. 
Dowdall, F. J. Powell, W. Meads. 

NATIONAL GAS ENGINE COMPANY (LIMITSD).—This Company was 
registered on February 12th, with a capital of £50,000, in 320 Ordinary 
and 180 five per cent. Preference shares of £100 each, to acquire the business 
of gas and oil engine and electrical plant manufacturer, engineer, &c., 
now carried on by Mr. Henry N. Bickerton under the style of the National 
Gas Engine Company at Ashton-under-Lyne. 


CHLORIDE ELECTRICAL STORAGE 8Y NDICATE (LIMITE D).—The annual 
return to August 26th was recently filed. The nominal capital is £262,500, 
divided into 80, O00 A," 50.000 B,“ 140,000 “ С,” and 12,500 Founders 
shares of £1 each. All the “ A," “ B,” and Founders’, and 100,000 of the 
“ C” shares have been taken up, and 157,500 have been considered as fully 
paid. The full amount has been called and paid on the remainder. 

EAST GRINSTEAD ELECTRIC LIGHTING COMPANY (LIMITED).— The 
atatutory return to Nov. 3rd has been filed. The capital is £15,000, 10 
5,000 Preference and 10,000 Ordinary shares of £1 each; seven of the 
latter have been taken up, but no calls have as yet been made. 

ECONOMIC ELECTRIC SPECIALITY COMPANY (LIMITED). —The annual 
return to January 6th has been filed. The capital is £50,000, in £1 shares, 
all of which bave been taken up. Of these 49,993 have been issued as 
fully paid, and the full amount has been called on the reinainder. 


ELECTRIC LIGHTING EXTENSION SYNDICATE (LIMITED),—The statu- 


-tory return to February 2nd has just been filed ; 1,217 shares have been 


taken up out of a capital of £5,000 in £1 shares, and the full anount has 
been called and paid. | 


* 
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BELECTRIO METER COMPANY (LIMITED).— The annual return to Jan. 6 
has been filed. The capital is £50,000, in £10 shares, of which 1,957 have 
been taken up. Of these 1,950 are considered as fully paid, and the full 
amount has been called: on the remainder. 

ELECTRIC ORGAN COMPANY (LIMITED).—The annual return to Decem- 
ber 30th has been filed. The capital is £110,000 in 55,000 £6 per cent. 
cumulative Preference and 55,000 Ordinary shares of £1 each. 23,589 of 
the former and 2,225 of the latter have'been taken up, and the full amount 
has been called thereon. 


ELECTRIC WELDING COMPANY (LIMITED).—The annual return to 
Oct. 27th has just been filed: The capital is £460,000, in 45,000 Ordinary 
and 1,000 Founders’ shares of £10 each; 24,780 of the former and 953 of 
the latter have been taken up, and 8,333 of the Ordinary have been issued 
as fully paid. £6 per share has been called on the remaining Ordinary, 
and the full amount on the Founders’, resulting in the receipt of £118,1 
(including calls paid in advance), and leaving £26,282 in arrears. 

SIMPLEX ELECTRIC TRAMWAY CONDUIT SYNDICATE (LIMITED).— 
The statutory return to October 7th has been filed. The capital is £30,000, 
in 5,000 “ A and 25,000 B shares of £1 each. 3,000 “A” have been 
taken up, and 15s. per share called, but a sum of £1,500 is still outstanding. 


a? 


CITY NOTES. 


BELFAST STREET TRAMWAYS COMPANY (LIMITED).—At the recent 
half-yearly meeting of this Company the Chairman (Mr. George Richard- 
aon) went fully into the question of electric traction. He gave 
details of the various attenipts that had been made to come to terms with 
the Belfast Corporation, and stated that matters were at present at a 
standstill, owing to the Corporation’s refusal to sanction the introduction 
of electric traction, except upon prohibitive terms. In September the 
Corporation offered to sanction the use of electricity on condition that the 
Company paid 6 per cent. of the receipts ; but this offer had been rejected 
by the Directors, as they considered that they would not be justified in 
incurring an expenditure estimated at a quarter of a million sterling, 
unless they at the same obtained an extension of theirlease. 'The proposal 
of the Corporation was one which he considered no body of business men 
eould accept, but the Directors were still prepared to consider any other 
practica! scheme which the Corporation might submit. . 

BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED).— The 
half-yearly general meeting of this Company was held on Wednesday at 
Bristol. The Chairman (Mr. W. Butler) in moving the adoption of the 
report, which recommended a dividend at the rate of 6 per cent., said the 
total receipts for the lialf- year were £59,045, the largest on record. During 
the period electric traction had been introduced ona second section of their 
undertaking, and it was to be regretted that the Bristol Corporation had 
imposed unreasonable conditions which had compelled the Company to 
abandon further extensions and the general introduction of electric traction 
over the whole of their system. As business men, the Directors were not 
prepared to run the risk of expending hundreds of thousands of pounds 
and then place themselves in the power of a Corporation department for 
the means of working the tramways. Referring to the appointment of a 
Corporation Committee to consider the question of purchasing the tram- 
ways, the Chairman said the Company had no desire to sell the undertaking, 
and did not intend to do so, by arrangement or otherwise. The resolution 
was adopted. 

CITY AND SOUTH LONDON RAILWAY.—tThe traffic returns of this 
railway for the week ended Feb. 14 were £1,062, against £949 in the 
corresponding week of 1896, an increase of £113. The total receipts for 
the half-year amount to £7,674, against £6,947 for the corresponding 
period of 1896, an increase of £727. 

CENTRAL LONDON RAILWAY COMPANY.—The Directors of this Com- 
pany notify that after March 10, they will be prepared to deal with applica- 
tions to divide the. £10 shares into Preferred and Deferred half-shares of 
85 each. No application will be considered unless at least £6 per share 
has been paid. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
COMPANY (LIMITED).—The Directors of this Company have decided to 
recommend payment of a dividend on the Preference shares for the aix 
months ended Dec. 31, 1896, at the rate of 6 per cent. per annum on the 
amounts paid up thereon, less income tax, subject to confirmation at the 
Keueral meeting to be held on March Sth. The transfer books and register 
of members will be cloned from 22ud iust. to 8th prox, inclusive. 

CRYSTAL ELECTRIC LAMP COMPANY (LIMITED).— This Company has 
gone into voluntary liquidation, and has been reconstructed with. addi- 
tional capital (£98,000, in place of the original £15,000). £25,000 of the 
larger amount has been called up. 


— — — Ф 


ELECTRIC CONSTRUCTION COMPANY (LIMITED)-—The-transfer books 


for the Ordinary shares of this Company are closed from the 15th inst. to 


March 1 inclusive, preparatory to the payment of the second half of the 
dividend of 5 per cent. per annum declared on Aug. 27 last. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week. ended 14th inst. amounted to £1,219. The 
amount for the corresponding week last year was £1,134. Increase, £85. 
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LONDON MOTOR. VAN. AND WAGGON COMPANY (LIMITED).—This is 
the title of a venture which (the prospectus states) is formed to produce 
without delay, ard sell, or let out on hire, or dn the hire-purchase system, 
motor vans, &c., propelled either by electricity, steam or oil, as may be 
* most desirable for the purposes for which the particular vehicles may be 
required." There is this to be said for this Company—again quoting from the 
prospectus :—(1) A responsible firm (Messrs. E. H. Baily and Co., Limittd, 
of the Borough, London, S.E.) have undertaken to supply vans to be fitted 
with motors by the Company “ until such other arrangements can be made 
by the Directors as may seem desirable to them." (2) That the Directors, 
or some of them, are just the very men to run a company of this kind 
successfully, if there is anything in the motor vehicle at all These 
Directors include Mr. H. R. Paterson (of Carter, Paterson and Co., Limited) 
and W. R. Sutton (of Sutton and Co.), both large carrying firms. The 
Company works under licence from the British Motor Syndicate, Limited, 
and is entitled under its licence to work the Bollée, Daimler, Kane- 
Pennington and other motors. Like other ventures of a similar character, 
the promoters appear very sanguine. So far as we can gather from the 
prospectus, the Directors intend, as might naturally be supposed, to cater 
with their motors for the trading public “ at the earliest possible moment ;" 
and if good intentions and a friendly “ send off” from firms who promise 
to use their vehicles as soon as their success is demonstrated are calculated 
to ensure success, then the London Motor Van and Waggon Company 
(Limited) have à chance. It only now remains for the Directors to go a 
little further, and demonstrate their ability to supply the waggons on 
satisfactory terms to the large trading firms whose favourable opinions are 
во prominently published with the prospectus. We (who we fear must be 
classed among those who are sceptical of the early commercial success, at 
any rate, of the electric motor car, and even of the sweet-smelling oil 
motor car) shall, nevertheless, be prepared to add our congratulations to the 
list so soon as success with either is demonstrated. That an economical, 
safe, and cleanly electric motor waggon is a necessity to the close of 
the nineteenth century cannot be gainsaid; but recent events have 
proved that those who accept the glowing statements of the Company pro- 
moter with more than the customary grain of salt are the wisest. In any 
case, the Company whose prospectus is here referred to is, in our view, the 
most practicable of any of the motor vehicle ventures that have yet seen 
the light. The share capital to work the venture is the good round sum of 
£300,000, £150,000 of which is to be paid (in shares or cash) to the British 
Motor Syndicate, Limited, through the intermediary of the New Traffic 
Syndicate, Limited, who are the vendors. "The objectionable waiver clause 
ponte. m ре prospectus. The subscription list closes to-day (Friday) at 
our o'clock. = 


LONDON (ONT.) STREET RAILWAYS COMYANY.—This Company, which 
operates about 21 miles of electric street railways in Toronto, invited sub- 
scriptions during. the week for an issue of $350,000 First Mortgage Five 
per Cent. Gold Debentures of $1,000 each at a premium of 9 per cent. 


NEWOASTLE-UPON-TYNE ELECTRIC SUPPLY COMPANY (LIMITED).— 
The general meeting of the shareholders of this Company was held on 
Thursday last at Newcastle. The Chairman (Alderman Gibson) in moving 
the adoption of the report and accounts, said that the demand for electrical 
energy had been very satisfactory, the units sold :being nearly 90,000 in 
excess of the previous year. It had been necessary during the past year to 
put down another complete set of generating plant 'capable of supplying 
current to 5,000 16-c.p. lamps simultaneously. They had also extended 
their mains to the Heaton and Byker district, the return from which had 
been quite up to their anticipations. The total length of main and branch 
cable laid was now equal to 17 miles. The motion was unanimously 
adopted, a dividend at the rate of 5 per cent. per annum for the half-year 
ended Dec. 31, 1896, and payable on March 1st, was declared, which together 
with the interim divideud already paid, made 5 per cent. for the year. 
Afterwards a special resolution was passed increasing the capital of the 
Company from £50,000.to £100,000. | 


: STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a settling day for 50, 007 shares (No. 
80,001 to 130,007) of the London Electric Omnibus Company (Limited). 


| WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED ).—This 
Company's traffic receipta for the week ‘ended Feb. 12 (after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company, Limited), were £2,250. 
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ELECTRICAL COMPANIES’; SHARE LIST. 
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10,000 10 - Do. _ issued at 2 prem. (£5 & prem. paid) .. 10] 1 101 1 Me у> à — M 
pepe - - London жир Supply Ordinary ................ 14 1 1i 1} vá — < s 
, .. А reference .... 24 3 2 3 52 
49,900 10 4/0 | Metropolitan Rlectrie Supply Ordinary 134 14 13 M n 3 9 1 | April and October.. 151 131} 
12,500 10 Š Do. issued at 2 prem. (£5 and #1 prem. paid) 7 7h 7 7% f; 74 Ts 
£150,000 | Stock 44% Do. 44% Deb. Stock First Mortgage ..... xd| 119 122 119 192 814 0 | Jnn« and December 119 z 
0,459 10 4/0 Notting Hill Electric Ordinary .............. .. 11 12 11 12 February ........ - . — 
275,001 1 os. Жаза Me „ меер incor | px cis ц 5 - bp 
£154,000 100 43% | Royal Elec. Co., of Montreal 447% ist Mort. Debs.| 103 175 103 105 4 6 7 | April and October - E 
19,990 6 а St. James and Pall Mall Electric © Ordinary ... xd| 13 14 12} 133 4 5 2 Jauunry ana Juiy y. — 
, per Cen eference А а) 1 9 10. 0 8 T " .• 
d жо 2 * a i 1 117 (red. qa 104“ 107 | 104 107" H 14 9 15 эз in i 
, estminster Rlectrie Supply DEUM) aida 114 193 | 113 12} 8 2 6 | February & August 2 
ера ds Bi ELECTRIC MANUFACTURING, &o., COMPANIES, 
, j Brush Electrical Engineering .............. AT 1 1 1 aa - ^ 
esas NA E 1/23 Do. é per Cent. Pref. Non-Cumulative _.. d it 1} i - lb is 
. joes Stock 44% Do. 44 per Cent. Perpatual Debenture Stock 109 112 109 112 4 110 | February & August y | 
£76,770 Stock 49% |" Do. 2nd Debenture Stock (red.) 91 98 04 98 112 3 | June and December 2 c 
10,000 £10 " British Aluminium Ordinary .................... be да 2 ә кй m 
„20›000 10 : Do. 77 Cumulacive Preference , (x E - is <А 
nena 1 е Castner-Kellner Alkali Co. (128. 6d. paid) ee 1 4 1 .. - ж ac 
KU 5 | 3/0 | Crompton and Co., 7 per Cent. Cumulative Pret и 9 H 2 2 5 A 
Y 100 57% Do. 5% First Mortg re Debentures (red.) .. 93 98 98 5 2 0 , = = 
Ter - us Edison and Swan United “А” Swan) (£3 paid) Н 21 1 2} 013 4 | February & August A € 
51 А ШАШ, «уа, өр эша! жәлә е Жой on ‘ 4 3 4 0 5 0 , П —— 
o Stock 44% Do. 44% 3 Debenture Stock (red.) 105 110 105 110 4 1 10 | June and December T 
22 £1 2/0 | Electric Construction ......................—.. 1. 1$ 1j 13 5 14 4 | September ........ 13 7 T 
91 195 E 1% Do. 7 per Cent. gy y ARA АГЫ, PNE. ors af 8 | 94 8 G13 4 í ? ы 
Ty — 1 se Elmore's Patent Copper Depositing ..... ._.... B X | © pow * = 
es 10 6/0 W. T. Henley's Telegraph Works Ordinary «9 o4 $4 19 20 | 19 29 4 0 O | February & August 195 198 
Pas. 10 7/0 . : т Cent, Preference ................. 183 194 | 183 193 3 14 7 з 
8 ae | da Do. 447, Mortgage Debentare Stock (red.) ..| 109 114 100 14 |404 2 y 15 % 
300,000 100 i 7 pe Rubber. Guita eee. anda teen (red. ). маќ: 106 109 105 105 з H E мшу M TRE zi nat aly. 
20,000 ү e) Manchester Edison: Swan pD [C Ег | 5 3H March & September | 100} RA 
‚ 87, P elegraph Construction and Maintenance........| 40 43 39 4 d T 10 
£160,000 | 100 57 |* Do. b per Cent. Bonds (red.) 1909 ...._.... 102 105 10 106 iM 9 January T^t ie — 
22.600 £5 3/6 Willans and Robinson Ordinary..............< - 8 a 8 9 ХЭ April and October.. 9 "8 
«00 pee в - 3/0 3 Do, 6% Cumulative Preference 64 7 63 74 429 7} i 
toc 19/1 Do.  4j* First Mort. Deb. Stock (fully paid)... 106 108 106 108 819 6 May and November 1074 D 


` In calculating the yield on this security allowance has been made for accrued interest, but not for redemption. 
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BRUSH-VI ENNA 


Arc Lamps 


For Direct or Alternating Currents. 
STEADY BURNING. 
SELF-FOCUSSING- 
NO DELICATE PARTS. cran 
MODERATE PRICE. ` t 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING YS 


COMPANY, LIMITED, 
49, . 49, Queen Victoria St., London, E. C. 


—— ——— M — ———À ——— — —— — — — — M е —— — — 


WESTERN ELECTRIC COMPANY. 


MANUFAOTURERS ОР 


TELEPHONES. 


WHOLESALE ORDERS ONLY. 
79, COLEMAN STREET, LONDON, E.O. 


CHICAGO, NEW YORK and ANTWERP. 


— — — — — — —À ше т — 


— — 


SOCIÉTÉ D'EXPLOITATION DES CABLES ÉLECTRIQUES 


m zum (SYSTEM BERTHOUD, BOREL and CO 


2^ is^ S CORTAILLOD, SWITZERLAND. 
— * r / QQ 


» " y. T. € 
1 * P. $; ы; "^ 

| КОСО, \ А A А 
1 2 PATENTED. LEAD- EAD-COV R D CABLE CAB $ 9 DEOS Ti fr 
"os (Qe FF E E LE RAE SOIT 
à Фое M iOS ө, Sa 
A's po PSL f pi 

З Ре, . > 

` “/ ; 

2. * 


TELEPHONE, TELEGRAPH, 75 — . bey 


f Special highly-i ate аага pe 
i Es perd Aiter raae „29518 


As us Luc icerne, ү еуеу, 


ELECTRIC LIGHT. 


podre xo 5 x , &c. 


(CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, T 


Caliendar and Griffiths’ Pyrometers, Thermometers and Patent 
Seif-Testing Resistance Bridges. 


The Self-Testing Bridge supplies a means of measuring a resistance with extreme accuracy, and when used with the 
Electrical Pyrometers and Thermometers probably gives by far the most accurate determination of any temperature. 


coo" Address: INSTRUMENT COMPANY, Limited, CAMBRIDGE. 
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THE | EASTERN . eee COMPANY'S SYSTEM AND ITS GENERAL 
(^ о, | | | 


— — — — 93 
анин 
== — = 


X 22 
TEN . 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


D TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN ee 


By DIRECT TRIPLICATE CABLES, to эра Portugal, Gibraltar, Malta, Egypt; Ааай, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua>, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 

Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. J V 

Telegrams should be sent from the Company's Stations — 
LONDON-—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARBEN MARKET, W.C., and 449, STRAND, И.С. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, onn Ohio, Syra, Candia Rettimo, Canea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, oe Ашин ei 11 DN оша, Santa Maur a, Tinos, Andros, Zea, and 
ali the Gree 


8 Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


cc 
t atay pre tee gates VIA. НА STR IN,” “mano 


. Books of Forms and, Tariffs forwarded post free on application at the Compeny's Chief Offices as above, or at | 
87, RUE. CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, E.C, Bp Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, ТТ 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNEQLED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are seoured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


Messages are accepted. ab the ' s Offices— 
LONDON: 18, Old Broad Street, E.O., 6 and 8, Lime Street — and 
10 and 11, Mincing Lane, E.C. 

LIVERPOOL: African House, 6, Water Street. 
MANCHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 

at any Postal Telegraph Office thronchont the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via." 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B.C. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, STEAMERS, YACHTS ) (inate or outatde), LAMP-POSTO ) (Gas and Electrio), 
and for ALL PURPOSES where a hard and washable surface їз ess Has stood y of rough we 
THE INDESTRUCTIBLE PAINT resists the action of acids and age р for Iron ш; Roofing, "Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ёс. 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "ior damp Walls.” 


Prevents decay and makes Thr ЧА . Stone, Marble, Brick, Cement, Plaster, ёс. The only solution used on OLEOPATRA’S NEEDLE 
which has been preserved by it 18 C у —— == 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS — 
FISHERIES, 


HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: WBATHERPROOF LONDON." 


І Duncan Wallet and Co., 
E P P S S . EXPORT PROVISION MERCHANTS, 
| Shippers of Wines, Spirits, Teas, Ooffees, &c., in Bond. 
GRATEFUL—COMFORTING, 114, FENCHURCH STREET, LONDON, ; Е. . 
Arrangements made for supply of Telegraph Stations & Steamers abroad. 


Special 

| Messrs. D. W. & Oo. supply Provisions and Bonded Storer to the CABLE STRAMBEA 
of several Companies alee VARIOUS STATIONS of the BASTREN, EASTERN 
AND SOUTH AFRICAN, and EASTERN EXTENSION i AUSTRALASIA, AND 
CHINA TELEGRAPH COMPA NIBS, and are prepared to execute orders on specially 


A 
favourable terms on ire notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STREAMERS, DUCAL LIRE, CLAN LIRE, RATIONAL 
LINE, STAR RAYIGATION 00., Meurs, GEORGE THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs, MILBURN & CO., Mr, W. LUND, The 
EASTERN а AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the ти! Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


J OHN KIRKALDY & SON, ж GARFORD ST., LONDON, E. 


- TELEGRAPHIC ADDRESS | ''EIREALDY LONDON." 


 OLEOPATRA® NEEDLE. 
"MUVA 30 v1 


xxxvi. THE ELECTRICIAN, FEBRUARY 19, 1897. 


BAROTSE à 2E | 
MUTEMA опыт Ys f. Zambe> i ; 
е AMB DA / СУМА ( 

3 


— — — (D 


> 


i af COUNTRY 3538 

* e U T А a РТ а 2 
— . — fo 
R \MASHONALAND™ | 
— EN ы C | 


N iS 
- wp 
о Land of the Prot Chart 
4 Sousan Lakes sth aie 
(A 


TABE: E( LAND 
0 »Fo З 
c ч) Victo М 
K MAS 
ММ ТАТІ DISTRIOT ЦРО t Tull 
Desert BAMANGWA e S Sá. 


| LAND 


—————————————— 


| 
| 
| 


Sofala q^. Pungue 


a 
= 
a 
n 
2. 


LA H AR I S 
S t 
H | 
DESERT n 
> Olip an 4 
„М | 
alopo ^ u „ Lydenburg 
| J Johannesburg - Ba bertone Lartí 2%. 6 — Re ч 
\ 


Va stroomo 

} 1 eds 
" АШ 

{ с 


diee $ 
| East Londen 
Y CAPE TOW „ Р SA Bathurst " » 
Tab =. xo © ? 
анор У А , AR SA 
ge? oi^ es Ф Ф. >", „7, 
с. f f C e. * - "c “Ф, ó, 


THE EASTERN « SOUTH AF ОВАРИ COMPANY, И. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, lauro, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


00000000000000 


fhe above Companies, by means of Oables along the East апа West Ooasts of Africa, as shown 1п the Мар on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL. 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENÇO MARQUES (Delagoa Bay). MOMBASA. 
BAG AMOYO. DAR-ES-SALAAM, 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SJERRA LEONE. BOLAMA. GRAND BASSAM. 
KOTONOU (Porto Novo). 
SIGUE e GABOON. 
$ S. THOME. WHYDAH. 
pine rines GERMAN 
. BONNY. BENGUELLA. е —— 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E.C. 
By order 
Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J. OAMBBOOE, Secretary, 


Avnican Dinzot Тиглевлен Оомраит, EASTERM AND Боп Атвїсди TELEGRAPR Wast Aman ТЕТЕӨМАРН Оомраиз. 
MANI. 
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TER BRAZILIAN SUBMARINE TELEGRAPH COMPANY, In 
THE WESTERN « BRAZILIAN TELEGRAPH CO., Lo. 


THE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Оо, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Argentine Republic—All Stations 


Paraguay—All Stations — ee саб 
Bolivia—All Stations n??nU”unn . 
Ohili—All Stations n 
Peru— All Stations — nos 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Оврев, 
BIOHABD OOLLETT, Secretary, 
Вватилали Бовмавіне TxLxGBAPB Co., Мтнониєткв Hover, Ор Broan STREET. 


Madeira — 2. .. . - . .. - 
Oape Verde Islands—8t. Vincent 
is 5 St. Iago Бо фи эй чё 
Brasil—Pernambuco — . . .. we ow 
„ All other Station 
Uruguay—All Stations . = 
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“COMMERCIAL.” 


THE LEADING ATLANTIC CABLE COMPANY. /Z. 


; MACKAY - BENNETT SYSTEM z. е 
b M e 


THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. а E OE ор system of Telegraphs ever 
— maintained in the Unite ates, covering С ERCIAL POINTS IN THE COUNTRY. 
CONNECTIONS. CANADIAN PACIFIC TELEGRAPHS reaching all Important places in CANADA, from 
the Atiantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


"m » To Insure your Cablegrams being forwarded by this Company's system, please mark them V COMMERCIAL," whieh 
VIA COM M ERCI AL. Indication ls et charged. for ; or use the Company's own forms, а its GLOBE trade mark 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


HNAD 077108: 958, BROADWAY, NEW YORE, U.S.A. 
J. W. MAOKAY, PRESIDENT. 
Guo. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. 


GENERAL OFFICE, LONDON, 
BISHOPSCATE HOUSE, 55 and 56, SISHOPSCATE STREET WITHIN, E.C. 
FREDERICK WARD, MANAGER IN ENGLARD. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 196, Broadway, NEW YORK, U. 8. A. 


THOS, Т. ECKERT, Preslaent and General Manager 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE 


TWO ATLANTIC CABLES frem PENZANCE, Cornwall, te MEW YORK CITY direct. Beth Cables are duplexod. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. : 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
OENTRAL and SOUTH AMERICAN TELEGRAPH OOMPANIES for 


ALL POINTS In MEXIOO and OENTRAL and SOUTH AMERIOA. - 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPAN IES for 


ALL POINTS in the WEST INDIES. 


RXCLUSIVE CONNECTION with the GREAT NORTH- WESTERN TELEGRAPH COMPANY of CANADA. 


Fo ensure the Direct and Prompt Transmission of ат Гана any сте Office to all places in the Western Hemisphers 
| should be 


66 Via Nestern . 99 (This . тала аи 
Offices of 


fa Greet Erinn eee’ 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, Е.С. 


RECEIVING OFFICES: 
AVENUE LONDON, W.C. | 1, PANMURB *TRERT, DUNDER. 


Th 


40, MARK LANE, LONDO. 


LONDON, Е.С. 2, NORTHUMBERLAND 
ROYAL BXOHANG LOWDON, Е.С. 4s, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET EDINBUEGB. 
GHAM HOUSE ARUNDEL AT., STRAND, 19, GORDON STREET, GLASGOW. in ш 107 ACA Ыы BANE 8T , MANCHESTER 
LONDON, W.C. b 10, FORSTBR SQUARE, BRADFORD. 1, 8308, XRWOABTLE ON ТҮ ЧЕ. 
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FEBRUARY 26, 1897. хіх. 


TELEPHONE No. 15,007. THLEGRAMS: "INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860), 


Eieetrieal Auetleneers, Valuers, 


AND ARBITRATORS. 


8 Valuations хе erésed 21,600,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E. C. 


TENDERS INVITED. 


BonovenH OF PLYMOUTH. 


The PLYMOUTH CORPORATION is prepared to receive TENDERS for the 
undermentioned Engineering Works, in connection with the Electricity Works of 
tte Borough, viz. :— 

Contract No. 1. —-TRAM ALTERNATORS (disc armatures) and DYNAMOS; 
Exciters ; Motor-Generater ; Rectifiers ; &c. 

Contract No. 2.—LANCASHIRE BOILERS with Mechanical Stokers; Steam, 
Exhaust, and other Piping; Ejector Condensers; Valves; Electric Pumps; Water 
Tanks ; 'Economiser, &c. 

Contract No. 3.— ELECTRIC ACCUMULATORS, &c. 

Contract No. 4. —OVERHEAD TRAVELLING CRANE; Jib Wall Crane; Turm- 


table, &c. 
Contract No. 5.—8WITCHBOARDS (Ferranti Type) and INSTRUMENTS. 
Contract No, 6. — HIGH and LOW PRESSURE MAINS, &c. 


Contract No. 7.—STONEWARE CONDUITS, &c. 

Contract No. 8. ALTERNATING - CURRENT TRAN SFORMERS; Sub-Station 
Switchgear, &c. 

Contract No. 9.—ARC LAMPS for Rectified Currents ; Posts, &c. 


Contractors, who must in all cases be the actual manufacturers of the apparatus 
any Cont [ог are at liberty to tender for any of the Contracts, but not for a part of 
ntrac 
les of the Conditions, Specifications, and Forms of Tender, bound up together 
may be obtained from the undersigned, on the deposit of a £5 Bank of England 
note for each copy, which will be returned on receipt of a bona fide Tender upon 
the prescribed form, and within the stated time. 
e 0 a contractor withdraw his Tender, the amount of his deposit will be for- 
In his application the contractor must state which Contract or Contracts he pro- 
poses to tender for, and copies of the Drawings relating thereto will be forwarded 
by the Specifications. All Drawings must be returned undamaged with the 


"Beale Tenders, endorsed Engineering Contract, No. " must be delivered 
to J. H. выл, Ésq., Town Clerk, Plymouth, not later than 26th day of MAROH, 


1897. 

The Corporation does not bind itself to accept the lowest or any Tender. 

The acceptance of any Tender will be subject to the contractor paying the standard 
rate of wages obtaining in the district where the work may be carried on. 


JOHN H. RIDER, 
Borough Electrical Engineer. 


East Btreet, Plymouth, 
February 20th, 1897. 


Wok DISPOSAL, one of the oldest established ELEC- 


TRICAL ENGINEERS’ BUSINESSES in the West End, with Works, Show- 
rooms, and Genuine High-class Profit-making Trade. Valuation £4,000 to 28,000, ог 
share would be disposed of to suitable man capable of taking entire control,—Apply, 
WHEATLEY KIRK, PRICE & GOULTY, 49, Queen Victoria-street, London, E.C. 


GOING CONCERN FOR SALE. 


ADVERTISER is desirous of SELLING his INTEREST in a going Electrical 
Concern in Dublin. It is well situated in a leading thoroughfare, and has been 
established for 14 years, during which time an extensive general trade has been 
done both wholesale and retail. 

All information will be pes ecd and terms quoted, which will be found moderate. 

Address, '' EXCHEQUER,” Eleetrician Office, Salisbury-court, Fleet-stteet, Е.С. 


| rPELEGRAPH CONSTRUCTION AND MAINTENANCE 
. COMPANY (Limited). 


NOTICE is Hereby Given that the TRANSFER BOOKS of this Company will be 
CLOSED from the 22nd inst. to the 2nd prox., both days inclusive, preparatory to the 
payment of Dividend to all Shareholders on the Берии оп the 22nd inst. 

y order 
E. DICKENS, Secretary. 
38, Old Broad-street, London, E.C., February 19th, 1897. 


A N ELECTRICIAN of business experience, capable of 
management of correspondence and suited for receiving and paying business 

calls, wishes to join a well-established firm or promising undertektug. = Address. 

©“ INTEGRITY,” Electrician Office, Salisbury-court, Fleet-street, Е.С. 


pini WANTED, with £3,000. Scientific Manufac- 
Business. Special X. Rays, Electricat trical, фе. Oash for retiring 

and n Suit improver, m not essential. Good premises, books, ahal eri 

W. BARLOW, 306, High Holborn, London, W.C. 


UPIL or PARTNER. .—An old-established contracting 

engineer wishes to meet a young engineer who, perhaps instead of pupiling 
himself, would invest a few hundred pounds in starting a parite manufacturing 
business with him.—2430, Electrician Office, Salisbury-court, Fleet-street, E.C. 


— [—¾— . ee EC MC D —¾ 
WANTED, firm of Electrical Engineers to take up the 

MANUFACTURE of NEW TYPE of TRANSFORMER. Iron losses 
reduced 30 to 40 per жаке аш GEORGE ADAMS, A. I. I. E., A. M. I. M. E., 55, 
Victoriu-street, 8.W. 


2 Gold Medals. 


һьмммлм.м. 


Manufacturer of 


д STANLEY 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Telegrams, ‘‘ Turnstile London.” Telephone, 65188 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, МІЯ MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXCHANGE, are inserted in THE ELECTRICIAN at the following low rates: 


Three Lines and Under a ls. 6d. 
Per Line After.. s ва. 


Nine Words i to the Line. 


SITUATIONS VACANT AND WANTED, &c. 


SSISTANT ELECTRICIAN.—The Baths Committee of 


the Hackney Vestry are prepared to receive APPLICATIONS for the appoint- 

ment of ASSISTANT ELECTRICIAN to the Public Baths in Lower Clapton. 
Wages 358. per week, to act under the direction of the Engineer. 

Applications, with copies of three testimonials, must reach me not later than 


Saturday, 6th March next. 
GEO. GROCOTT, Vestry Clerk. 
Town Hall, Hackney, N.E. 


WV ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c., 
address V. P. P.,“ Electrician Office, Salisbury - court, Fleet- street, E. C. 


ANTED, thoroughly competent MANAGER for large 


India Rubber Works 4 abroad. Only gentlemen of large experience 
and first-class references need ap Applications, which must be accompanied 
by full particulars, will be troated wn entially.—'' T. C. M., Electrician Office, 
Salisbury-court, Fleet-street, E.C 


W ANTED for the country (Somersetshire), a MAN to 


manage ec installatien ; steam, with small turning, fitting and general 
Torop: .—Apply to W. W. KETTLEWELL, Harptree Court, East Harptree, 


ANTED, first-class HANDS accustomed to electrical 


instrament making and battery work. —Reply, stating uo. and wages 
required, to 2427, Electrician Otfice, Salisbury-court, Fleet-street, Е.С. 


FIEECTRICIAN (34) requires SITUATION. Had charge 


of 500.Light Installation, with Gas Engines and Accumulators ; 10} years’ 
reference. Disengaged 1st of March.—R. SWEETMAN, Waddesdon, Aylesbury. 


P ß ̃ĩͤ ß ̃ͤ E 
Ege requires SITUATION at Electric Supply 

pany, to take entire charge of Engines and Boilers and repairs ; nine 
UR 6. " 99, 


experlence with High- d and Electric Engines. 
Missis ln i sl lec Se eA ERR ы 
WIN TED, constant EMPLOYMENT as electric light 


Good references. — 
Victoria-road, Harborne, Birmingham. 
WIREMAN ; experienced in house and yacht work; bell fitter; good 
references.—P. WYNN, 8 e, Sussex. 


JJ T:. 8 
IREMAN, own Casing, seeks SITUATION, or take 
. of smail plant.— W. R., 10, Methley-street, Kennington Park-road. 


VON MAN (21), chiefly accustomed to electric bell and 
telephone work, requires SITUATION.—SIMs, Whitchurch, Tavistock. 


8, Park-crescent, Southern Cross, Porta 


person finding advertiser post of ELECTRICAL 


£10 * BNOINENÉ on first-class steamer ; six years 5 in ship lighting 
(maintenance and erection), one year at sea on large English steamer. 
abstainer. — Apply, No. 290, Blectrietan Office, Salisbury-court, Fleet-street, London, 
E.C. 


DOULTON <, 


MANUFACTURERS OF 


"INSULA TO RS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINGS OF, 


Pottery fo Electrical Purposes. 


ar ap ap up AF E AP AF Ap Ap A "P ЛР AAD 


LAMBETH, LONDON, S. E. 


rw. 
4 
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WANTED, and FOR SALE. 


WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 
&c.—EDEY and Co., 256, Ferndale -road, Brixton, S. W. 


PLATINUM UM UTENSILS, SCRAP, LAMP TOPS.— Best 


prices piven by Derby and Co., 44, Clerkenwell- road, London, E. C. N.B.— 
Platinum sol 


[)YNAMO for 120 lights, second-hand, slow speed, good 
working condition.—Particulars, with price, to DUGDILL’S, Failswort 


( Y RAND 4in. LATHES, back gear, gap bed-face plates, 
chucks, £8.10s.; worth £5. 105. 410. slide rests, 85s.—MITOHELL and Co., 
Tatsfleld, Tatsfield, Surrey. 
A CCUMULATOR CHARGING.—C. Н. CATHCART 
and CO., having plant са adapted for this purpose, Charge Cells of all 
sizes sizes promptly, pea and tise erms on application. Accumulators on 


temporary 5 uses, &c.—38, Dorset-buildings, Salisbury - 
quare, Fleet-street, ra (Telephone No. 65,266.) 


Dur Holden-d’Arsonval Calvanometer 


IS USED BY 


PROF. BOSE 


IN CONNECTION WITH HIS 


ELECTRIC EYE. 


SOLE MAKER: 


J. PITKI N, 56, RED LION STREET, 


CLERKENWELL, Е.С. 


INSTRUMENTS, 
44, HATTON GARDEN, LONDON. 
CATALOGUES FREB. 


THE ENCINEER'S DAILY REFERENCE BOOK ALWAYS KEPT UP TO DATE. 
This Day, Crown 8vo. 670 Pages, with 850 Illustrations. 8s. Leather. 


The Engineer’s Year-Book 


OF FORMULA, RULES, TABLES, DATA & MEMORANDA FOR 1897. 
By H. R. KEMPE, A.M.Inst.C.E., M.I.E.E. 


REWISED TO DATE. 
“ Represents an enormous quantity of work and forms a desirable book of 
reference. —E: 
„The volume ‘certainly 5 a distinct advance on most of its predecessors 
in Mais country." — Engine 
We may ay justly Say that "Mr. Kempe's new book more than sustains all com- 
parisons. ining Journal 


CROSBY LOCKWOOD & SON, STATIONERS’ COURT, LONDON, E.C. 


JUST PUBLISHED. 
Part L, with 93 Illustrations, 8vo, 10s. 6d. net. 


MAGNETIC FIELDS 
OF FORCE. 


An Exposition of the Phenomena of Magnetism, Electro- 
Magnetism, and Induction, based on the Conception of 


Lines of Force. 
By H. EBERT, 
Professor of Physics in the University of Kiel. 


Translated by C. V. BURTON, D.Sc. 


London: 


LONGMANS, GREEN & co. 


Price id.) DAILY [Price td. 


TENDERS ann CONTRACTS. 


The New London Daily Paper.. 
Contains :— 
ALL THE OONTRAOTS OF THE DAY. 


n 
ELECTRICAL AND ENGINEERING 
| REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher. 


Manufacturer of 
ELECTRICAL AND PHYSICAL | S«5scriptions:—3 months, 9s. 9d. ; 6 months, 19s. 6d.; 12 menthe, 396 


post free. Single Copies 1d., post free ті. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverie Street, B. C. 


KEGAN PAUL, TRENCH, TRUBNER AND CO. 


INTERNATIONA -. 


SCIENTIFIC SERIES. 


NEW VOLUME. 


WHAT IS ELECTRICITY? 


By JOHN TROWBRIDGE, S.D., Harvard University. 


Crown Swo., Ба. — 


PATERNOSTER HOVUSHD, COHARING OCROSS ROAD, LONDON. 


THE CRYSTAL ELECTRIC 


OFFICES: ST. STEPHEN'S CHAMBERS, TELEGRAPH ST. LONDON, E.C. WORKS: 5 BEDFORD. 
Telegraphic Addresses: Bulbs London," and Bulbs Kempston” 


мкл INGANDESCENT ELECTRIC LAMPS. 


High Effiolenoy and Long Life. 


Trade Mark ‘‘@RYSELGO.’’ 


LAMP COMPANY, LIMITED. 


Price Lists on Application. 


THE ELECTRICIAN, 


FEBRUARY 26, 1897. xxi. 


JUST PUBLISHED. 


With 146 Illustrations, demy So, cloth, price 10s. Gd. 


THE APPLICATION OF ELECTRICITY 
TO RAILWAY WORKING. 


By W. E. LANGDON, 


Member of the Institution of Electrical Engineers ; 
Superintendent and Engineer of the Electrical Department of the Midland Railway, England. 


London: 


H. & Е. IN. SPON, Limited. 125. Strand. 


The SUBSCRIPTION LIST OPENED on WEDNESDAY, the 24th inst., and will CLOSE on MONDAY NEXT for LONDON and on TUESDAY for the COUNTRY. 


MICA MANUFACTURING COMPANY, Ltd. 


INCORPORATED UNDER THE LIMITED LIABILITY ACTS. 


CAPITAL, £80,000, in 80,000 Shares of £1 each. 


Payable- 2s. 6d. per Share on Application, 2s. 6d. per Share on Allotment, and the Balance in Three and Six Months after Allotment. 


DIRECTORS, 
Sir SAMUEL CANNING, C.E., M.Inst.C.E., 3, Great Winchester Street, London, E.C. 
Sir JAMES RIVETT CARNAC, Bart., Riverdene, Weybridge. 
Sir WALTER R. OLIVEY, K.C.B., Lee, Kent. 
JOHN S. GREEN, Esq., Merchant, 70, Basinghall Street, London, Е.С. 
Resident Managing Director.—Thomas J. Watters, Esq., Ottawa, Ontario. 
Wankers.—The National Provincial Bank of England, Limited, Bishopsgate-street, 


London, E.C., and Branches. 
Selicttors.— Messrs. Sheffield, Son and Powell, 23, St. Swithin’s-lane London, E.C. 
Auditors.— Messrs. Parkinson, Mather and Smith, Chartered Acc untants, 22, Great 
inchester-street, London, E. (J., and at 8, King-street, Maachester. 
Secretary and Offices.— Mr. Frank Fuller, Tower Chambers, Finsbury-pavement, 


London, E.C. 
PROSPECTUS. 
This Company has been formed to acquire all the mineral rights of the Lake Girard 
Group of Mica properties, as hereinafter described. They comprise about 1,700 


acres, and are situated in the provinces of Ontario and Quebec, in the Dominion of 
Canada In conjunction therewith, and also to be acquired, is the goodwill and con- 
nection of the well-established manufacturing business. 

Part of the properties have, at the instance of Mr. Thomas J. Watters, the owner 
апа original Vendor, been reported upon in detail very fully by Professor F. Cirkel, 
M.E.. a well-known mining authority of Ottawa, and copies of his reports, as well as 
the plans of the various properties prepared by him, may be seen by intending sub- 
scribers at the Offices of the Company. 

These reports have recently been verifled and confirmed by Dr. Alfred R. C. Selwyn, 
C. M. G., F. R. S. (late Director of the Geological uem of Canada), who has valued at 
$850,000, 1,077 acres (of which 877 acres will be owned by this Company), being about 
half of the 1,700 acres acquired. His report, together with extracts from the reports 
of Professor Cirkel, accompany this Prospectus. 

Some idea of the extensive operations that have been carried on may be gathered 
pea e fact that employment has been afforded to between 800 and 400 persons at 
one e. 

Attested statements by Mr. G. S. Davison, accountant and auditor, of Ottawa 
Canada, and accounts furnished from the books by Mr. T. J. Watters (the Vendor) 
show there has been spent about £70,000 in selecting, acquiring, opening up the 
properties, and establishing the business, and that there has been sold, either in 
roum or prepared form, Mica to the value of £40,000. 

therto ost the entire product of these mines has been absorbed by the prin- 
-cipal electric corporations of the United States, which has been a large consuming 
country for electrical purposes : but there is at the present time buch an increasing 
demand for Mica in this country and throughout Europe, that it is proposed to 
extend the 5 by this Company to the wider field which is now open. Mica, 
having a ме insulating power, is nsed largely for electrical machinery. It will not 
burn or melt, and consequently is an excellent covering for steam boilers, pipes, &c. 
It is also used in pulverized form for wall-paper, calico-printing, decorating porce- 
lain and glass ware; and as a lubricant for railway axles, bicycles, &c., it is found 
to possess many advantages. Split into sheets it is transparent, and is applicable 
for gee chimneys. stoves, &c. 

At the fac in the City of Ottawa, there is a complete equipment for cutting and 
preparing the Mica in form for sale, including 23 presses operated by electric power. 

As to the demand for Mica, Messrs. W. L. FINDLAY AND CO., London, Sworn 
Mica Brokers, have been consulted, and they write as follows :— 

There is a largo and increasing demand for Mica of all descriptions, if of mer- 
chantable sizes and soundness. The market has never yet been overstocked, and as 
quickly as consignments arrive, as quickly do they d рреаг, with no falling off 
whatever in price. In fact, the demand is very keen, and instead of three or four 
buyers attending the Mica public sales a few years ago, about fifty now appear at 
the sales, many of them being agents for continental firms, who, by buying up ail the 
Mica they can lay their hands on, have caused a serious dearth of it among the 
dealers here. 

There is no doubt that as quickly as Mica arrives, as quickly will buyers be 
found; and we have urgent demands for large consignments of Mica similar to what 
we sold of the Lake Girard Group (your properties). 

We feel sure that by personal interview we can place before you facts which will 
more than satisfy you on the points on which you wish more information.” 

Messrs. PARKINSON, MATHER AND SMITH, Auditors to the Company, were 
asked to make inquiries as to the trade in Mica, and they por as followa :— 

It is correct that there із a large consumption o ca by electricians, more 
especially of the coloured sorts. The prices are various, ranging from 5s. to 128. 
per Ib., according to quality.” 

The uliar fitness of Canadian Mica for use in electrical machinery and the 
estimation in which it is held in the United States, is shown by the following extract 
frem a letter written by the Edison Genera] Electric Company of New York, and 
published in the Canadian Mining and Mechanical Review :— 


0000006 


“The bulk of the Mica used by us is Canadian Mica, which is known in the 
market as Amber Mica, beiog of amber colour and clear.” 

Professor Cirkel, in his report of the production at the Lake Girard Mine, shows 
an average daily output for nine months of 3j tons of rough Mica, and he states that 
the production of this mine alone, when a larger plant (now on the ground) is 
installed, should give not less than 5 tons of merchantable Mica daily. Assuming 
that the output would remain at 3j tons, it is estimated that the cost of producing 
and preparing that quantity, including: 

Wages of miners and workmen, explosives, fuel, management, aud cartage, 3 
tons from mine to Ottawa (together with cutting, cleaning, and packing the ylel 
which would be safely 1,000 Ib. of Mica), would be £36. 

The average market value of such Mica, in cut or partially prepared form, would 
not be less than 1s. per Ib., or for 1,000 Ib., a total of £50, giving a net daily profit of 
415, equal to £4,500 a year, say 300 working days, for the Lake Girard Mine only, 

There are 12 other properties, five of which are developed and in producing con- 
dition, and if only two of these produce a similar output with the same profit, which 
is a very low estimate, there would result a net revenue, after payment of expenses 
of £13,500, or equal to & dividend of about 17 per cent. on the total nominal Capi 
of the Company. . 

An examination of the accounts, which have been duly audited and tabulated by 
Mr. G. 8. Davison, before mentioned, shows that the result of eighteen months’ 
working, down to January 31, 1898, at the Phosphate King Mine alone, gave a profit 
of £0,000, after all expenses of working the mine had been deducted from the market 
value of the product. 

Professor CIRKEL, in his report upon the Phosphate King Mine (one of this group), 
киста that phosphate would prove to be an extra source of profit, states as 

ollows : — 

„% PROSPEOTS—The discovery of an extensive vein-like deposit of phosphate such 
as is in the main shaft, and of many others distributed all over the property, in соп: 
nection with the occurrence of valuable Mica deposits, makes the property a very 
desirable one.” | 

As to the correctness of such forecast, it may here be stated that 1,300 tons of 
high-grade phosphate were raised from the Phosphate King: Shaft as a by-product 
while mining for Mica, the phosphate reatising at the pit's mouth a clear profit of 
nearly 21,500. 

Tho purchase money under the contract of February 12, 1897, has been fixed at 
£88,000, of which £3,000 is payable in cash and the balance in fully-paid Shares, or 
partly in Shares and partly in cash, and this amount includes all preliminary 
expenses, registration, legal c s, and brokerage up to the allotment of Shares. 
This will leave 17,000 Shares available for issue for the provision of Working Capital. 

The following contracts have been entered into :— 

(1) Contract dated December 14, 1896, between Thomas J. Watters, of the one 
part and the Mines Contract Company, Limited, of the other part, who are the pro- 


moters of this rg 

(2). Contract dated February 12, 1897, between the Mines Contract Company, 
Limited, of the one part and this Company of the other part, which contracts, 
together with the maps of the property, the various reports referred to in this Pros- 
pectus, and samples, also the Memorandum and Articles of Association, may be seen 
at the Offices of the Company. А 

The promoters have entered into arrangements for guaranteeing a portion of the 
Capital, which may constitute contracts within the meaning of the 38th Section of 
the Companies Act. 1867. Applicants for Shares must be deemed to waive the in- 
sertion of dates and names of the parties to any such arrangements or contracts, 
and in order to prevent any question must accept the forsgoing as a sufficient com- 
pliance with Section 38 of the Companies Act, 1867, or otherwise. 

The statements in this Prospectus are taken from the audited accounts, the 
reports of Dr. Selwyn, Professor Cirkel, the Canadian Mining and Mechanical 
Review, and from information 1 by Mr. Thomas J. Watters. 

Applications for Shares should be made on the form accompanying the Prospectus, 
and sent with the deposit direct to Company's Bankers. 

In any case where no allotment is made the deposit will be returned in full, and 
where the number of Shares allotted is less than the number applied for the surplus 
will be credited in reduction of the further amount due on allotment. 

Prospectuses and Forms of Application for Shares can be obtained from the 
Baukers and Solicitors, or at the Offices of the Company. 

LIST OF PROPERTIES. 


Names Acres. 


Names Acres Names Acres 


Martha.... 100 


ооооео AVV „АЛЫ WEEN VU SRR UES PEE уә AP. VEE AYY Snape 


Do, 60 Prudhomme...... 80 Total acres.. 1,610 
Also one-third undivided interest in 200 acres, Pike Lake. 
The plant and machinery, including 23 power presses for cutting irregular-shaped 
discs and segm: nts, with electric dynamo in Mie factory at Ottawa. 
London, February 23, 1897. 
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| WILLANS "rv ENGINES. 2 


CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 


——— — 


Ч o — Р 


— 


A consumption of less than 13lb. I.H.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 ТИР. а consumption of less than 1441Ь. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being im constant thrust. 


OVER 175,000 H.P. IN USE OB ON ORDER. 


WILLANS & ROBINSON, Ltd., Sz «zr. 


on page xvi. 


DAVEY, PAXMAN CO., 


EIN GINEZEEERS, OOLO EES TEE. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, E.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


eum: Steady Running Engines i for Electric Lighting, 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


| Crompton E Co. 7 Lyf Important рес — RI 


TELEGRAPHIC ADDRESS: 
“РАХМАН COLCHESTER.” 


PHOTOS, &c. 


POST FREE. 


TRANS Portable Steam ye) with Dynamo attached, forming 
Coupled He orfzonte al * a portable electric light plant. Single cylinder 4 to 12 h. p.; double ed 
4С to 1,000 Н. cylinder. 8 to 25 h.p. ; compound, 8 to 80 h.p. nominal. Engine. 12 to 1,000 H. P 
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A WEEKLY ILLUSTRATED JOURNAL OF 
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Тннве is evidently a keen rivalry between 1897 and 1890. 
fi was in the early days of last year that Prof. Ronreen’s 
discovery became generally known, and to-day we are greeted 
by Dr. ZzrwaxN's observation of the broadening of spectral 
lines under the influence of the magnetic field. The full 
scientific significance of this phenomenon is admirably 
brought out by Dr. Loper in the article published elsewhere 
im the present issue. Not the least interesting feature of 
ZrEMANN's discovery is the fact that one result of it will 
be to at once elevate Prof. Lorentz, of Leyden, to the rank 
of major prophet. In these days we lack. inspiration, and 
have to make shift with scientific insight; what that can do 
at a pinch is strikingly exemplified by the exact fulfilment of 
Prof. Lorentz’s prediction as to the polarisation of the light 
of the broadened edges of the magnetically expanded lines. 

Іх his Paper on “ Short-Stroke Steam Engines," Mr. J. S. 
‘RawortH ably discusses many of the reasons for the superiority 
of high-speed over low-speed engines. Much that he has to 
say is, indeed, old and well worn; but he presents it in a new 
light, which makes it both interesting and instructive. Taking 
in order the chief sources of ineconomy in steam engines, he 
shows how these have been minimised in high-speed practice. 
Wans’ ingenious central valve, and his own system of 
so-called '*'Corliss" valves, have brought clearance down 
to a figure almost comparable with that customary in 
long-stroke engines; and, at the same time, have satis- 


factorily reduced losses from port friction. Initial conden- 
sation has been reduced to a figure such as in low-speed 
engines, under similar conditions of working, has hitherto 
been practically unattainable, and that without the use of 
the steam jacket. The neat and elegant enclosed crank 
chamber— without which Mr. Crompron once declared an 
engine to be “ positively indecent "—though originally devised 
to prevent oil from being splashed about the floor, has turned 
out to be the readiest means, when copiously supplied with 
oil, of bringing lubrication to a high pitch of perfection. All 
these are means which every competent person will agree 
with Mr. RaworrH in saying have largely brought about the 
triumphant success of the short-stroke type of steam engine, 


— уием 


SHortness of stroke, however, in contradistinction to high 
speed of revolution, is not among the causes of success, and 
it is for this reason that we think the title of Mr. Raworru’s 
Paper not particularly apt. It is essentially the increase of 
speed of revolution thas has permitted of the steam economies 
which are characteristic of the engines Mr. RAwonTE describes. 
Their reduced stroke avails them nothing, but is rather a 
disadvantage, unless when the stroke is reduced the speed is 
ineregsed. It is the fact of these steam engines taking small 
mouthfuls of steam at frequent intervals that enables them to 
get good work out of the steam with a minimum of initial 
condensation. The low-speed engine, which allows steam 
to loiter within its cylinders, has necessarily a chilling and 
damping influence upon the steam. 


— — 


Tue Electrical World of New York for January 16th contains 
an article on ‘“ Magnetic Fatigue or Ageing of Transformer 
Cores.” It is pointed out that the core losses in transformers 
increase with age, and this increase is attributed to ** magnetic 
fatigue." We were under the impression that the theory of 
“magnetic fatigue" had been satisfactorily disposed of by 
Mr. Morpey in the paper read by him before the Royal Society 
in December, 1894. Mr. Мовреү there described a series of 
experiments which showed to our mind conclusively that the 
increase in the iron loss is entirely due to a physical change 
in the metal, resulting from long-continued heating at a 
moderate temperature, and that the effect is not produced 
if the temperature of the iron is not allowed to rise more 
than a few degrees above that of the atmosphere. The 
iron returns to its original condition on re-annealing ; but 
this is not much help to transformer-users in general, as the 
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change in the iron takes place after the first few days’ working. 
Neither does repose bring the transformer core back to its 
original condition. It would be interesting to hear from 
manufacturers whether they have found any means of prevent- 
ing this effect in transformers that have to undergo, as most 
have to, a certain rise of temperature during the day’s work. 


os 

Tux long list of electric tramway lines which will be found 
in this week’s issue shows that our German cousins are in 
this respect more enterprising than ourselves. lt is not so 
much the number of English towns having electric tramways 
which compares badly with the number for Germany, but 
the respective mileages. Forty-two German towns are blessed 
with electric traction, compared with nineteen towns in the 
British Isles; but it must be remembered that the German 
Empire is nearly twice as large as Great Britain and Ireland, 
though its population is only about 80 per cent. greater. 
Coming to mileage, however, Germany has 533 miles of track, 
against our 110 miles. Is this comparatively slow progress due 
to our superior breed of horses, to our prejudice against 
the trolley wire, to our inbred conservatism,’’ or to our 
municipalism ? Or is it only the national love of fresh air and 
exercise which does not permit us to drive when we can walk ? 


— 

Ar the ordinary general meeting of the shareholders of the 
Westminster Electric Supply Corporation on Wednesday last, 
it was decided to buy out the holders of the 100 Founders’ 
shares, who are entitled to one-quarter of the net profits after 
7 per cent. has been paid on the Ordinary shares. As this 
concern has just paid a 9 per cent. dividend, and the 
Directors, somewhat indiscreetly we think, talk of a 10 
per cent. or 12 per cent. dividend in the near future, the 
matter was obviously one of some urgency. The longer 
‘people hold shares yielding 250 per cent., the more likely are 
they to harden their hearts when asked to let go. Of course, 
£400, paying 9 per cent. and likely to pay more, is a hand- 
some solatium for giving up £5, now bringing £25 a year 
to its fortunate owner. But the pros and cons of the trans- 
action were fairly and clearly put to the shareholders by 
Mr. Haves Fisuem, who rightly termed it a speculation : if, 
owing to unforeseen misfortunes, the dividend of the West- 
minster Company never again exceeded 7 per cent., the 
gellers will have done well for themselves; but if the 9 per 
cent. rate is maintained or passed, then the purchasers will 
have made a good bargain. 


We do not sympathise with the “ unctuous rectitude ” 
which regards the Founder as а decidedly immoral indi- 
vidual; and in the case of the Westminster Company no 
one who remembers how skilfully the territory was captured 
and how promptly its fertile soil was worked, will consider the 
Founders’ good fortune undeserved. At the same time, 
although a better device than the allotment of huge blocks 
of stock to promoters, the Founders’ share idea undoubtedly 
tends to gambling, an element to be eschewed in sober home 
investments. The chance of securing 250 per cent., or 3,600 
per cent., as in the case of a neighbouring concern cannot but 
tend to unnecessary company mongering and to forcing the 
rate of dividend. And this tendency is best counteracted by 
the knowledge that there is but little probability of prolonged 


FEBRUARY 26, 1897. 


enjoyment of the prize, seeing that shareholders generally leave 
no stone unturned until they are rid of the incubus of 
Founders’ shares. 


—— —— — —— — — — 


New Bock. — Messrs. Kegan Paul and Co. announce a new 
book in the “International Science” series, What is Elec 
tricity ?" by John Trowbridge, S.D., Harvard. 

M. Moissan.—The Société Industrielle du Nord de la France 
has, says Nature, awarded a gold medal to M. Moissan, in 
recognition of his scientific investigations. 

A New Arc Lamp.—A new Company, bearing the name of 
the ** Vice Versa Electric Lamp Company,’ bas been formed in 
New York. This lamp has, we presume, t he negative carbons 
uppermost. 

Deutsche Elektrochemische Gesellschaft.—It is announced 
that Prof. Linde has promised to give an address оп “ The 
Liquefaction of Air" at the Munich meeting of the above 
Society. | 

Royal Society.— The following Papers were down for read- 
ing yesterday :—Prof. Dewar, F.R.S., and Prof. Fleming, F. RS., 
* Note on the Dielectric Constant of Ice and Alcohol at very 
Low Temperatures.” Dr. E. T. Jones, “Оп the Relation 
between Magnetic Stress and Magnetic Deformation in Nickel." 

Royal Institution. On Saturday, March 6th, Lord Rayleigh. 
will deliver the first of a course of six lectures оп “ Electricity 
and Electrical Vibrations.” The Friday evening discourse on 
March 5th will be delivered by Mr. Shelford Bidwell, F. R. S., 
his subject being “Some Curiosities of Vision.” That on 
March 12th will be on “The Source of Light in Flames,” the 
lecturer being Professor Arthur Smithells. 


Cable Interruptions.— Date of Interruption. 
Puerto Plata—Martinique ....................... Dec. 19, 1895. 
Obidos— Parintins. ... ........... «6.6 Dec. 7, 1896. 
Hong Kong—Macao .......................... deseen Jan. 5, 1897. 
Saigon— Bangkok ..... ...... eee Feb. 3, 1897, 
Granada-——Trinidad ................. eee Feb. 4, 1897, 
Assab—Massowah .............. eene Feb. 20, 1897. 


Lectures. The Carpenters’ Company have issued their pro 
gramme of the annual course of Free Lectures to be delivered 
in their large hall in London-wall. This Company aims espe- 
cially, of course, at benefiting in every way the trade and pro- 
fession of building and architecture ; and this series of lectures 
deals, therefore, chiefly with matters connected with building. 
Amongst the list we note that on Wednesday, March 3rd, 
Prof. Fleming will give a lecture on The Work of the Elec- 
tric Current," Lord Reay being in the chair. 

A New Overhead System for Electric Tramways.— During 
the recent discussion on electric tramways at the Société Inter- 
nationale des Electriciens an original suggestion was made by 
M. Bochet. Instead of an unsightly trolley wire, overhead 
contacts might, he said, be employed whose distance apart was 
slightly less than the length of the train of cars. He propose 
to place these contacts either on special supports or simply on 
the street lanterni. In the report of the proceedings of the 
Society, M. Bochet has allowed an illustration of such a system 
to be published. A car and trailer are shown, the front of the 
car making contact at one arc lamp-post, and the back end of 
the trailer at the next. The contaet bar seems to be flush 
with the upper roof of the double-decked cars, and the contact 
makers are held by short brackets on the posts. M. Bochet 
did not state whether he proposed to use cars of abnormal 
length, or to considerably add to the usual illumination of the 
streets. The scale to which his drawing is made is not given; 
but, assuming standard gauge between the rails, the length of 
the two cars is about 42ft., which is quite normal; while the 
distance between the arc lamps is only about 39ft., which is a 
present distinctly abnormal. 

Too Rapid Transit.— A remarkable prosecution, before the 
Board of Trade, has been instituted by the Dublin, Wicklow and 
Wexford Steam Railway Company against the Dublin United 
Tramways Company, who own the electric line parallel to the 
steam line. The complainants admit that the electric tram 
way is a “formidable competitor” to their own line, and 
state that “ав long as the tram company went at the 
legal rate they did not complain.” But they assert that 
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this legal rate has been exceeded, and they have accordingly 
complained. The steam railway company have had one of 
their assistant engineers acting as a private detective. This 
individual has spent months in riding on the electric tram- 
cars, with a stop-watch and a note-book. Not content 
with this, the chief engineer of the railway used to ride of a 
morning on the footplate of the ‘‘ express” locomotive that 
took him to business. He stated that the electric cars actually 
raced the steam express, and estimated that the cars attained 
30 miles an hour four or five times.” In the month of 
November, when the chief engineer bad noted this speed, his 
assistant with the stop-watch and note book found nothing to 
complain of. The railway company appears to have advertised 
largely for people with complaints against the speed of the 
electric cars. Only one such person, a doctor who rides a dog- 
cart, was the result; and the ground of complaint of this 
person was that on one occasion when he drove his dog- 
cart at 11 or 12 miles an hour through the streets, a 
car followed closely behind him at equal speed. He thought 
there was one law for dog-carts and another for electric cars. 
It was stated that the doctor and his family are ‘‘large share- 
holders in the Dublin and Wicklow line.” For the defence, a 
police officer said that he thought the cars never went more 
than nine miles an hour, if ever so fast as that. There was a 
widely expressed feeling that they went too slowly. He had 
never witnessed an accident, nor received any complaint from 
the public in regard to excessive speed. Other witnesses testi- 
fied to the general moderation of the speed, and evidence was 
given of the regulations of the tramways company prohibiting 
furious driving. Major Marindin, the Board of Trade inspector, 
stated that it was evident that in some cases the cars ran faster 
than their legalrate. The decision of the Board will be awaited 
with interest. 

Tests of a Parsons Turbo-Generator.—The following tests 
of a 200-kilowatt Parsons turbo- generator have been made 
by Mr. W. D. Hunter. The turbine was designed to work 
with a fair all-round economy, whether working condensing 
ог non-condensing. It was a parallel flow turbine coupled 
direct to a continuous - current dynamo, designed for a 
normal output of 200 kilowatts. Steam was admitted at one 
end of the cylinder, the admission being controlled by an 
exceedingly sensitive and effective electrical governor, which 
reduced or prolonged the period of admission without in any 
way altering the initial pressure at the steam chest of the motor. 
There was, therefore, a complete absence of throttling and the 
attendant disadvantages which would be felt when working on 
a fluctuating load. The action of the governor left nothing to 
be desired, the rise in voltage being only momentary when the 
whole load of nearly 280 E. H.P. was thrown off. Between full 
load and no load the generator responded to whatever calls 
were made upon it without any hunting, this valuable property 
eminently fitting it for electric traction or haulage purposes. 
The figures obtained during the trials are given in the follow- 
ing table. It will be noted that for the full power trials the 
water used per electrical horse-power hour when exhausting into 
the atmosphere was 32-22]b. Under similar conditions, but 
with the steam superheated 30°F., the consumption was 30:971b. 
With saturated steam and exhausting into a condenser— 
vacuum 27in.—the consumption fell to 19:511b. per electrical 
horse-power hour. The generator ran throughout the trials 
smoothly and without a hitch, the automatic lubricating 
arrangements acting perfectly. 


Tests of 200-Unit Turbo Dynamo. 


Total Water per | Water per 
Kilowatts.| water per | kilowatt Ib. E. H. P. Ib. — 
hour, Ib. per hour. per hour. 
2192 | 9466 | 4320 | 3292 | 
98-7 5,848 59°23 44:18 N dens 
54:5 4,550 79:50 59:30 on-con enaing. 
0 2,092 E »s 
2030 ; ; 
106-1 5257 1905 cli 2i 5 & super - 
0 1,402 % 5 ee Эу 
2080 5,443 26°16 19°51 Condensing, but no 
1084 3,037 28:02 ‚| 20°90 superheating. Vacuum 
9 531 Vs | 23 at full load 25in. 


Contemporary Electrical Science.—In No. 2 of the Atti 
det Lincei G. FoLGHERAITER brings a conclusive proof of 
the great coercive force of baked clay which formed 
the basis of his fascinating archeo - magnetic researches. 
Some fragments of Tuscan vases from the Arezzo Museum 
were pieced together with glue, and the magnetic dis- 
tribution of the whole restored vase was examined. It was 
found to be perfectly symmetrical, north-seeking magnetism 
being at the base, and south-seeking at the top, strongest at 
two diametrically opposite points, and shading off round the 
rims. The pieces must have been lying for centuries in all sorts 
of positions, and had plenty of time to assume the later magneti- 
sation, instead of retaining that acquired at baking. This 
successful demonstration has encouraged the author to bring 
consolidated lava, and even the walls burnt by some of the 
many Roman conflagrations, within the scope of his method. 
We may expect some interesting results. In the January 
number of the Journal de Physique, A. Cmassy describes 
a new electro-capillary experiment which may be of some 
practical value. A small vessel contains mercury and acidu- 
lated water. A positive terminal dips into the water, and 
а negative terminal enters the mercury. A tube several 
centimetres wide passes through the acidulated water, and 
dips slightly into the mercury. When the current passes, 
the water filters past the plug of mercury and gradually 
rises in the tube. It can be made to overflow, and in one 
instance 700 cubic cm. were filtered through in an hour. 
The voltage must be sufficient to produce well-marked elec- 
trolysis. The flow starts at a certain minimum current, and 
gradually approaches a maximum rate as the current increases. 
MILE FoNTAINE proves by thermo-dynamies that the 
latent heat of vaporisation of a liquid depends not only upon 
the form of its surface, but also upon its electrification. 
——L. N. VANDEVYVER brings some more data concerning 
the photographic action of X-rays. The necessary exposure 
varies, he says, as the cube of the thickness of the intervening 
material. The photographic action varies inversely as the 
distance, not as the square of the distance. Both these 
generalisations are probably made from insufficient data. 
The inverse square law is, no doubt, satisfied when the 
source is sufficiently small or remote to be considered 
a mathematical point. The February number of the same 
journal contains a varidty of interesting Papers on eleo- 
trical subjects. E. JouBIN attempts to place his interpre- 
tation of » and k upon an experimental basis by working out 
the dimensional formule for the Hall effect, piezo-electricity, 
resistance, and magnetic rotatory power. Magnetic permea- 
bility is assumed to be of the dimensions of a density, and 
electrostatic potential, a surface tension. It follows that mag- 
netic field intensity is a velocity, the electric field a pressure, 
and the electric current density is an angular velocity. All 
this we have heard before, but it is well to follow the various 
possible interpretations into the field of experiment. Williams’s 
24 alternative interpretations may be sifted there with 
more prospect of success than in the region of the theory of 
numbers. G. GOURÉ DE VILLEMONTEE endeavours to throw 
some light on the perplexing problem of the difference of 
potential generated in a liquid flowing through a tube, which: 
has been studied and discussed for a long time chiefly by 
German electricians. A. Broca describes an absolutely 
astatic galvanometer, which is said to be very sensitive. The 
novelty lies chiefly in the fact that each of the four needles 
composing the magnetic system is astatic in itself. Each needle 
has a “consequent pole” in the centre, and therefore similar 
poles at the ends. The intensity of magnetisation can be as 
high as 90 per cent. of that of an ordinary needle, and it is 
practically constant for several months. An important point 
is to make the needles quite straight, and to keep them so 
whilst tempering. To do this they are suspended with a 
weight at the lower end during that process. The system is 
insensible to uniform or uniformly varying fields. G. WEISS 
studies the passage of the current through organic tissues. 
Muscles behave like a series of small accumulators. A remark- 
able experiment with coloured gelatine is described, which 
almost looks like a demonstration of Grotthus's hypothesis.— 
[E. E. F. 
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ELECTROMAGNETIC THEORY.—XCVI.* 
BY OLIVER HEAVISIDE. 
(Continued from page 371.) 


The tendency for all fluctuations, if sufficiently rapid, to be 
transmitted without distortion, naturally includes the simply 
periodic train of waves. The variation of the attenuation 
with the frequency tends to vanish, and likewise the variation 
of phase; so that, as the frequency increases, the distortion 
tends to vanish, provided we keep only to rapid fluctuations. 
Say that V, is /(é), then 

V = f(t — z|v)e-?*'*, (185) 
which is exactly true in a distortionless circuit, all along the 
wave from the origin to the wave front, may still be approxi- 
mately true in a circuit in which c is not zero, under the 
circumstances stated as regards the variations of V,. And it 
is to be borne in mind that (185) is always true, in the theory 
propounded, at the wave front itself; f. e., at c=vt, provided 
V, commences at the moment ¢=0, the value of V is f(0)e H. 

But there is a distinction to be drawn between the ideal 

tion of a theory and the reality of which it professes to 
be an approximate representation, by the usual process of 
ignoration. Theories generally fail in application when pushed 
to extremes, owing to the ignored circumstances assuming 
importance. It is always desirable to develop a theory exactly 
when it can be done profitably (this has no reference to 
rofessedly rigorous methods of working), in order to 
w what to expect under given circumstances, without 
confusion between an approximation to a definite theory, 
and the approximation of that theory to the reality, 
which is another matter. This has a distinct application 
here. When the constants of a circuit are truly constant, 
as imagined, the impression of V, denar | at the origin 
produces a wave in which V falls from V, at the origin 
to Voce at the wave front (at distance x), and then drops 
abruptly to zero. It is this abruptness that is impossible in 
reality. There are probably no real jumps like this in any physical 
menon of wave character, perhaps not even in the ether 
itself. What we should expect is the rapid, but not ins an- 
taneous assumption of the full value, or of most of it, as the wave 
front passes a place. This means the rounding off of the two 
sharp corners in the abrupt jump. First of all will come a slow 
rise, then a very rapid one, nearly to full value; and, lastly, a 
relatively slow assumption of the rest of the full value. The 
theory of constancy of p and o substitutes square corners for 
rounded ones. To get the rounded curve we must enlarge the 
theory, and allow for the variation of the constants of the 
circuit. Now, K and 5 do not need to have any important 
change made in their values at different frequencies, because 
the conductivity involved in K is so small; but L has a 
sensible variation, and R may have a large one, because the 
conductivity involved in В is (relatively) so great. This is 
important precisely in this question of the state of things at 
the wave front. The resistance increases as we pass from the 
origin to the wave front in the case of the continued wave due 
to steady V,, and may be largely increased at and near the 
wave front. The reduction in L is relatively a small matter, 
unless iron wires are in question. But they are no good. The 
penetration of the wires by the magnetic force not being 
instantaneous, and augmenting the resistance in the way 
described, will have the effect of removing the abruptness of 
the wave front. The imperfect penetration is a cause of such 
a substantial character that other causes having a similar 
effect need not be considered. 

In the simply periodic case we can fully trace the effects of 
increased R and reduced L, taking count of the wire and 
external conducting boundary. As regards the state of things 
tended to at a very high frequency, it is represented by equa- 
tion (185), but with a changed value of p. It increases with 
the frequency, being the same as R/2L + К/25. Consequently, 
there is a cause of distortion left uncompensated, unless p 
should tend to ultimate constancy. Now R, when calculated 


* This series of Articles is a portion of Vol. II. of Mr. Heaviside’s work 
on “Electromagnetic Theory.” All rights of reproduction are reserved, 


by the magnetic theory, does not tend to constancy, since it 
varies as the square root of the frequency. But it is not likely 
to follow this law for ever. If we allow for the permittivity 
of the conductors it does not. It tends then to ultimate 
constancy, after first following the law just mentioned. The 
frequency needed, however, is excessive, trillions per second, 
or thereabouts, according to an old calculation of mine. This 
does not necessarily put the question entirely on the shelf, 
however, because in the production of a wave when V, is dis- 
continuous, i.e., containing a jump, harmonic analysis involves 
the consideration of infinite frequency ; consequently, by the 
harmonic integrational method of calculation, we are bound 
to take count of the extreme tendencies, so far as they ean be 
determined. 

There is no end to elaborations when we introduce minor 
effects, involving other considerations than the four constants 
of a circuit, and their variation with the frequency. Keeping 
to the latter entirely, it may be inquired whether it is feasible 
to tackle the problem of finding the real shape of the V wave 
due to V, steady (a fundamental case) as modified by imper- 
fect penetration. It is feasible, but very complicated. h is 
far more difficult than the simply periodic case. It is true 
that the expressions for the effective R and L at a given fre- 
quency are very complicated themselves in that case. But 
then the type of the formula for a train of waves remains the 
same when R and L vary with the frequency as when they 
are constants; and since there is no necessity to write out 
their full expressions in the wave formula, there is an effec- 
tive reduction to simplicity. But the case is different m 
calculating a continued wave like V due to steady Ў. The 
harmonic integrational method is impracticable. In the 
operational method, on the other hand, we have V =e V,, 


where g is (VZ), and Y is K+ Sp, whilst Z is R Lp in the 
theory of this chapter. There is no need to alter Y, but for 
Z we must use the full resigtance operator of unit length of 
the wires, derived from magnetic considerations, to allow for 
imperfect penetration. It is a known function of p, and we 
may either treat the wires as mere conductors, or allow for 
their permittivity as well. Consequently VS У, becomes 
a definite solution in operational form, and may be directly 
algebrised by similar ways to those already employed in the 
practical case of constancy of Rand L. But the work is so 
complicated that I have not been able to bring it to a manage- 
able form, so 1 say nothing more about it now, but return to 
the main question. 


§ 390. Let us now tackle the postponed case of V, varying 
inversely as an integral power of the time. Say Y,« t-1, to 
begin with. A difficulty arises at the very beginning. We 
know already that when V, varies as pl, or £7/4 — 1, it is 
impulsive, and generates an impulsive head wave followed by 
a finite and continuous tail. Now £^! is an infinite multiple 
of ¢-1/| - 1. Therefore, if Vo varies as t l, with a finite factor, 
the result must be V=o from the origin up to the wave 
front, and zero beyond. Put in this way, the problem is not 
physically realisable. 

Why is V infinite wherever it exists, however? The mere 
fact that V, is initially infinite does not account for it. At 
the wave front, of course, V must be infinite, but this is not 
necessarily of any importance, The practical value of an 
infinity may be zero. The real reason why V is infinite all along, 
although V, is only momentarily infinite, is that the momen- 
tary infiniteness is infinitely impulsive. That is, the time 
integral of V, from just before to just after ¢=0 is infinite. 
So there is generated an infinitely impulsive electromagnetic 
wave as head, and the mere dregs of it make a tail of infinite 
intensity. 

We may notice here three kinds of infinity, of different 
significance. If Vo is always finite and varies in any way, 
the V wave is always finite. But if V, contains momentary 
infinities, во does the V wave at corresponding points travel. 
ling at speed v. Now if /Vodt is zero for the momentary 
infinity, it has no importance. The infinity has nothing in it. 
But if /V,dt is finite, it means a finite impulse, generating 
a finite tail. Finally, if / Vodt is infinite, the impulsive wave 
is infinite, and so is the tail. This will continue for ever, if 
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'V, is kept on, though finite save initially. To restore finiteness, | Taking the difference, we obtain 


we may send an infinite negative impulse. It can never 
catch up the first impulse, of course, so, between the two 
impulses, V must be infinite, but it may be finite in the rear 
of the second impulse, if it is of the right sort. 

There are also infinite impulses of higher orders, and 
multiple, but one is enough now. In the саве of Үс #1, to 
have finite results we must cut off the first part of Vo. Say 
by having Vox (¢+7)-', where т is small and positive. The 
wave is finite now. But a fresh formula will be wanted. 
"There is another way which is neater, and which allows us to 
use the old formula. Cutting off the beginning is the same 
as superposing the beginning infinite part negatively without 
cutting off the beginning positively. In the limit this means 
sending an infinite negative impulse initially to caneel the 
infinite initial impulsiveness of t’. The result is finite now, 
excepi at the head. 


Tf Vete ХААР), (186) 
and the series on the right be differentiated with respect to n, 
the result is another wave solution having a different gene- 
rating V,. Similarly, by further differentiations with ir pa 
to n, we generate other solutions. These derived solutions 
differ from the original, inasmuch as they are due ёо impressed 
voltages which cannot be expanded in the form ZA, L. (ot), 


but can in series involving I, and its differential coefficients 
with respect to n. 
Thus, differentiate e[n with respect to n. "The result is 


E log + t*g'(n), (187) 


if g(n) means the reciprocal of in, and g'(n) is its derivative. 
When n is a negative integer g(n)-0, and g'(n) is finite. 
Then (187) may be taken to represent a function which is 
finite, and varies inversely as a negatively integral power of t, 
together with an initial impulse. The function, for our pur- 
poses, only begins at f= O. Say n= – 1, then we get 


—1 
тыш. 1. 
Ci logt+t 
The initial impulse is infinite, and negative, so it may destroy 
the infiniteness of the wave generated by ¿~l alone. It does 
80, a8 we may see by developing the wave. 
Use formula (68), or 


(188) 


AKL. - (n2) + ан. (189) 
Differentiate to я, and then put x= —1. We get 
X + (fot) I ,-T,-IL-8$L-3$L-c45L-.., (140) 


where X is the initial auxiliary impulse given by 


—1 
X = 879 log (Jot), (141) 
Es 
and the accent means differentiation to n. 
dI,/dn, with n= — 1 after the differentiation. 
Consequently, if the left side of (140) represents V,«?, the 
‘wave it generates is 


Thus, I' , means 


Vete (P. р, ) 
° dn In +2 ш (n=—1) 
З и? Би? Tow! 
-UP ро cl fog 142 
“atag „ 65 12/7 ( ) 


by generalising the I functions in (140) in the usual way. 
Like (139), the derived equation (140) must express an 
absolute identity. The terms on the left side must be repeated 
on the right side, and the rest on the right side must come to 
0, like life. To verify this, differentiate I, ton. Thus, 
I. =I, log Jot + (4otyg'(n) + (Zot) **2 15 D, (148) 
from which 


I'_,=Llog fot + (Jot)-1 + deo + (erp 20) . (144) 


14 - UI log iet + jetg (1) + беде 4 dept +... (145) 


I-II =X + ot) + er) +e HET. . (146) 
Comparing with (140) we see that 


(oo? doe), E fl. 
hot +4 12 +4 BB 1 ꝗ ⁊g . - 21, 4 £T, –... 
Here we have an identity of the original kind, a power series 
expanded in I functions. Its truth may be now verified by 
the same formula (68) from which we started, or, more easily, 
by (68). 

But (147) by itself is of no use. The terms omitted from 
(140) are vital in the eleetromagnetie wave problem we started 
with. Equation (147) may, of course, be generalised to a 
wave, if the left side be taken to represent Үе ; but that is 
another question. It is (142) that is the generalisation of 
(140), and requires development. The differentiated part is 


1 
(Err 1 P,) log w + w—'g’( — 1) + ug'(0) + ＋ g'(1) 


. (147) 


exp ro +... = wg (1) ue (2) - a g'(8) — ..., (148) 


so the full wave is 


ve. w og + 3 r logo 

e Ee! w v 
+4700) 60 +70) ss 
- ug (1) - zI) I" 
zx erm (149) 


This is complete, and is finite everywhere save at the wave 


front. As regards the values of 9 (n), they are 
, ‚ j == 
g(0)=y='5772,  g(1)-y-1, шк 

„% L- Bod: l. n 
9 (n) M =, (150) 
when n is a positive integer. Also, оп the negative side, it is 

easier still, thus, 

70 1) 1, g(-2)2-ib 9(-8)= +02, 9(-4) = – (8, 
9(- n) =( - 1)" в - 1. (151) 
Not being able to do everything at once, І must defer the 


proof of these side results. They may be found in tmastises, 
truly, but the treatment of the subject in high mathematical 
works is not of a nature to encourage physical students. 
What is necessary for physical purposes can be more simply 
given. Taking the constants for granted at present, we may 
collect terms involving y, and produce 
—1 
уе log 0 + E + 22Р (2)(log v ＋ y) 
(ens 
3 10 ба 
= I pum LR vus 
wP, + 2 B —6 5 5 
ww ww? u*w? 
—— —— (175) —— (11271 — 
21 52-40 


ag 
uw? 22705 
— ä ere 
++ (1+5) + PEA +$+3)+ 

I have given a good deal of detail in this case, in order to show 
explicitly how the cases n = — 2, — 8, &c., may be similarly fully 
developed. Particular attention must be paid to the impulsive 
terms if real electromagnetic waves are wanted, otherwise the 
mathematics is useless. Nothing would be more natural at 
first than to omit the impulsive term from both sides of the 
equation, and so have apparently a finite wave (except at the 
front) arising from V, varying as 1. All conditions would 
seem to be satisfied, including an apparently identical expan- 
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sion of t-! in I and I’ functions; but the initial momentary 
failure of this expansion would be fatal to the electromagnetic 
vitality. 

$391. Another case of ‘‘ transcendental” character occurs 
when the impressed voltage varies as «logt. The logarithm 
of t cannot be expanded in & convergent power series, and 
therefore also not in a series of I functions. But log? is the 
value of the differential coefficient of t^ with respect to » when 
n = O. So if Ve! =e log Jot, the wave generated is 

V et = d 


w” n+2wnt2 
вай Ра c D +...)} _ 158 
mes I nr? п+2 -o) (158) 


where n is to be put =O after the differentiation. Now 
develop, using the values of g'(n) already given, and we shall 
come to a numerically calculable formula. 


Or thus. By (187), 
d орау, when n= 0, (154) 
dn m 


from which we see that log¢+y is expansible in I and T 

functions. But y is a constant, and expansible in I functions 

itself. So we get an expansion of log: in I and I’ functions, 

which can be generalised to make an electromagnetic wave. 
The fundamental expansion is 


log 30 = — (Io 21, + 2I, — 21, +...) 
+ (Lo- 21', 4-21", - 21’, +...) 


-I,+ jh gl f. LEE 


E MEC 
where the coefficient of — y is equivalent to 1. If then, we 
have V, == e log łot, where e is constant, the wave generated is 
Vert w? 200 w? 

— = - y] P,- 2—P, +2- P. — 2 P- 
LE 3 Eu 6 
w? but 20 u" 94 u” 
axo Pee E руш Pet ts 
2 Da 36 ae "T j 
2 ! p 7 i w’ ‚ 
+P’ -2( ZP ) 204 ) - 267 ) +... (156 
0 2 2 n 4 6 6 ( ) 
where in the last line, for example, (w9P,) means (% P,)“ with 
n=6. То develop the last line, we have 


w” ^ w” 
— P 2 — * 
( = J * о u 


„fg (n) иш, uty? „ \ 
+ 20 Uo 1, E gy (n + 2) +... poe) 
Consequently (156) becomes 


Vert w? wt 
= (log w — y){P, — dg ta + x tas — a 


Ме A b 
w? 5 w4 20 16 
-( E- P. f g P. 
a . 
+ [g (0) + uwg(1)) (1) + ) / (2) + . 
22 (2) + wig (1) (3) C 020(2) (4) + ...] 

＋ 2w[ J (4) + 170 (1)% (5) + w*w?g(2) (6) + ...] - &c., (158) 
in which everything is known. 

It is to be observed that there is nothing impulsive about the 
logarithm of t. Its initial momentary time integral is zero, so 
no impulsive terms occur in the wave, although the value of 
V at the wave front is infinite. 

Also observe that by differentiating the V wave with respect 
to ¢ we can obtain the wave due to the impressed voltage 
similarly differentiated. At first sight this looks as though a 
finite wave arose when V, varied as t’, since plogt=t by 
the differential calculus. But that is not true here. The 
function log Jet is zero before and existent after t=0. So 


р (log gt. 1) log gf. pl +t. (159) 


This is the true differential coefficient, since it includes the 
initial impulse. Therefore we shall by time differentiation be 


led to the wave generated by V, varying as t^ and the initial 
impulse. 


< 


(155) 


(To be continued.) 


THE LATEST DISCOVERY IN PHYSICS. 


In the year 1862, Faraday, who never lost an opportunity 
of probing into the connection between magnetism and light, 
tried yet one more experiment, said to have been his last, to 
see whether the lines of the spectrum were in any way influ- 
enced when the source of light was in an intense magnetic 
field. He arranged a sodium flame to burn between the poles. 
of a magnet, and then examined it spectroscopically from a 
direction across and also along the lines of force. He saw no 
effect. And anyone to-day repeating the experiment with a 
modern grating, without immense care, would be liable also to 
notice no effect, beyond perhaps a slight alteration in bright- 
ness of the lines, due to the magnetic or diamagnetic motions 
of the flame. 

The pertinacity with which Faraday pursued in every form 
the connection between light and magnetism is very remark- 
able. He must have had an instinctive feeling of its import- 
ance, though he could hardly have had an intuition of the 
great discovery then looming in the near future—the electro- 
magnetic nature of light. (1865.] | 

However, although the chief fact of the interaction between: 
light and magnetism had been wrenched from Nature by his 
pertinacity in 1845, long before any niche was ready for it, 
and before it could be properly appreciated by his contem- 
poraries, the latest outcome or development remained hidden 
till the end of last year, when a young Dutch physicist, Dr. P. 
Zeeman, now Professor at Amsterdam University, then work- 
ing in the laboratory at Leyden, made another attempt of the 
same kind as Faraday’s in 1862, and, employing modern 
spectroscopic appliances, succeeded in discovering a new pheno- 
menon. The lines of the spectrum were seen to broaden when 
ihe magnet was excited. 

Sodium or lithium salts introduced into a Bunsen flame 
between pointed poles, and the light examined by a large 
Rowland grating, will show the effect; but an oxyhydrogen 
flame is better than an ordinary Bunsen, because of the 
higher temperature. 

Zeeman was not satisfied with examining emission spectra 
only, because of the danger of spurious and commonplace 
causes of the effect; so he arranged a porcelain tube containing 
sodium between magnet poles, heated it intensely by a flame, 
and passed a beam of electric light through it into the spectro- 
scope; in this way he was able to see the dark absorption D 
lines, and to obtain them of uniform width by rotating the tube 
on its axis so as to avoid inequalities of density ; and he was 
then able to observe, when the magnet was excited, the same 
kind of broadening in the absorption spectrum as he had seen 
in the emission spectrum. 

Then he considered the fact established, and published it. 
An abstract of a communication to the Amsterdam Academy 
appeared in Nature for December 24, 1896, p. 192. 

To those who had been working in the domains of electro- 
optics and the connection between ether and electricity, the 
general meaning of the fact was clear. Dr. J. Larmor wrote 
to me at once that it was a result which would follow from 
his theory ; that, indeed, he had already deduced that there 
must be some effect on the spectral lines, but had concluded 
that it was probably too small to observe. It appears also 
that Prof. Tait, being impressed with the theoretical proba- 
bility of exactly the kind of phenomenon now observed, made 
an attempt in 1875 to see it, but failed. 

The views of Dr. Johnstone Stoney with regard to the 
motions of ions or electrons in a source of radiation must also 
be mentioned as the kind of views likely to receive confirma- 
tion and enlargement from the new fact. 

Independently of all this, however, Dr. Zeeman himself had 
at hand a mathematical physicist of the highest eminence, in 
his own countryman, Prof. H. A. Lorentz, of Leyden; and 
on mentioning his discovery to him was at once informed 
that it chimed in exactly with Prof. Lorentz’s theoretical 
views concerning the nature of radiation, and that if he 
looked at the broadened edges of the lines he would find 
their light to be polarised. If he looked across the lines 
of force at the flame, he would see the extreme edges of the 
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broadened sodium lines plane-polarised, with the plane of 
polarisation coincident with the magnetic lines of force; 
but that if he used perforated poles, and looked at the flame 
along the lines of force, then he should find the broadened 
edges of the spectral lines to be composed of circularly 
polarised light, right-handed on one side of the line, left. 
handed on the other. [The analysers must be inserted before 
the light reaches the grating of course, because of its 
depolarising action. | 

The whole of this prediction has been fulfilled to the letter ; 
and it is scarcely possible any longer to doubt the correctness 
of the observation. 

It is not, however, the first time that some such thing has 
been noticed. It appears that in 1885 a M. Fievez brought 
before the Belgian Academy of Sciences a Paper on the influ- 
emce of magnetism on the character of the spectral rays; and 
described certain experimental results, which, if they were 
due to anything more important than mere magnetic disturb- 
ances of the flame, were of a very remarkable character. The 
lines are said not only to have widened and brightened, but 
reversed and doubly reversed. From the description, it ap- 
pears likely that a variety of unimportant causes of disturb- 
ance must have been present, and that if the true effect was 
seen at all, it was so mixed up with spurious effects as to be 
unrecognisable in its simplicity, and so remained at that time 
essentially undiscovered. 

The importance of the discovery lies, of course, in its 
theoretical bearing, in the evidence it can furnish as to the 
nature of the motions which enable matter at high temperature 
to disturb the ether, in the conclusion that can be drawn 
from it as to the physical nature of a radiating or absorbing 
body. 
It has for some time now appeared likely that radiation could 
only be excited by the motion of electrified particles, not by 
the vibration of inert particles of matter themselves, but by 
the vibration of the same particles when electrified, each 
probably with its atomic or ionic charge. Ions in vibration or 
in revolution have been shown to be competent to excite 
electromagnetic waves, and hence a source of light has been 
supposed to contain such ions. Some philosophers have 
doubted about the existence of, or necessity for, any material 
nucleus beyond the electric charge itself; such a charge, when 
in motion, would behave as if it had inertia, in accordance with 
known electrical laws, as worked out by Mr. Heaviside, Prof. 
J. J. Thomson, and others; and accordingly the idea of radia- 
tion excited by the motion of electrons pure and simple has been 
steadily gaining ground. 

For myself I see at present in the facts nothing which will 
permit one to discriminate between these two hypotheses, or 
rather these two modifications of one hypothesis; but the main 
idea itself, that radiation is excited by the motion of electric 
charges (whether associated with material particles or free), 
will probably be found to be substantiated and established by 
the discovery of Zeeman. 

The elementary aspects of the theory of the effect are as 
simple as possible. Superpose a rotation upon a simple 
harmonic motion, after the manner of a Foucault pendulum, 
and not only is the path altered, so that a rectilinear path 
becomes a hypocycloid, and an elliptical orbit becomes a spiral 
or rotating ellipse, but also the period of the oscillation or 
revolution is slightly altered too. Not, indeed, on the average, 
for whereas any right-handed rotation might be accelerated, a 
corresponding left-handed rotation would be equally retarded, 
and consequently on the average motion as a whole there would 
be no effect. Nevertheless, the range of oscillation frequency 
would have been increased. In addition to all the modes of 
vibration which had been possible and present before the super- 
position of the rotation, there will now be a further set of 
somewhat shorter periods, and another set of correspondingly 
longer periods. And if we have the means of analysing the 
motion and sorting it out into all its grades of frequency—a 
means with which a diffraction-grating or a prism at once 
furnishes us—we shall see not only the original modes of vibra- 
tion, represented as a line in the spectrum of a certain width, 
or of a discontinuous set of such lines, we shall also see, to the 

right and left of every such line, an extension ; either sepa- 
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rated from it by an intervening dark space or else merged and 
gradating into it, in accordance with the circumstances of the 
case. 

If every form of possible motion with a definite frequency 
had been originally present, and that is what we must assume 
as likely in the case of an incandescent vapour, then the exten- 
sions caused by the superposed rotation will be lateral wings 
shading off with perfect gradualness into the original line, and 
with no intervening dark space at all. In other words, the 
line will be simply widened; it will not be tripled. 

On the other hand, if the magnetic effect be something more 
than an acceleration and a retardation of right and left- 
handed components respectively, if in addition to that it has 
any facing-round power like that observed in diamagnetism 
on Weber's theory, then if the field is intense enough there 
will be other interesting phenomena to observe; but these at 
present are not known to have any existence. 

The elementary treatment of the general idea of the Lorentz 
theory of the effect is so extremely simple that such of your 
readers as are not mathematicians may like to have it here 
popularised with the help of a few symbols. An electric 
charge е moving with veldcity v across a field of magnetic 
force of intensity H experiences a force, at right angles to the 
lines of force and to its motion, of magnitude eH», the effect 
of which is to deflect it to the right or left, according to its 
direction of motion. Thisis, in fact, the electrostatic edition 
of the ordinary force experienced by a conductor conveying & 
current in a magnetic field, to which the power of every 
electric motor is due. 

Any motion or component of motion which the electrified 
particle possesses in the direction of the lines of force is 
unaffected by this force, which does not act at all in that 
direction. Consequently, if we take the magnetic lines as the 
axis of z, the effect of the motion we have to consider lies in 
the plane zy; and so long as it is an undisturbed simple har- 
monic motion it is characterised by the equations, 


тх 4 kx = 0 
ту + Еу = 0) | 

which express the equality of the restoring force to the mass- 

acceleration of the particle, and give all the circular, elliptical 

and rectilinear motions possible to a weight suspended by a 

long string, or а particle constrained by simple elasticity about. 


а fixed point; and the period of the motion is 27 к 


So far, the moving particle has only possessed inertia (т); 
but now confer upon it an electric charge ¢, and let it move 
with a velocity whose components are x, у, and z in a field H 
parallel to 2. Then at once it experiences a new force, whose 
х component is Hy, and whose y component is — eHz. 
Inserting these forces into the above equations they become 

ma + kv = eHy 
my +ky= Bc 
and at once the path becomes a little more complicated, and 
the period of the motion is slightly altered. 
The new period is given by 
2m 


Jy 


so the modification in the frequency is 

HM 

4m 
and this is the quantity to be observed. | | 

The effect is small, and a strong magnetic field is required ; 

but what is more important is to have high dispersive power 
and good optical arrangements; the effect is best seen when a 
bright sodium flame is formed by an oxyhydrogen jet between 
the pointed poles of a large electromagnet, and when the 
spectrum is examined by a large Rowland grating, with each 
line well focussed and sharply defined. Under these circum- 
stances the discoverer says that the widening may amount to 
one-fortieth of the distance between the D lines, but I do not 
know that I myself have seen it quite so much as this. 


670 
As soon as the effect has been plainly obtained, it is not 
difficult to examine the light for polarisation, by interposing 
between the flame and the grating a nicol prism, or else a 
quarter-wave plate and a nicol. 

J found it rather more difficult to see the effect along the 
lines of force than across them, but that was probably only 
because the perforation of one of the poles interfered with the 
concentration of the field along the axis of vision. 

The circular polarisation can be seen in several ways; e. g., 
with the aid of a rhomb of Iceland spar, a double image of the 
slit can be formed so that the pair of sodium lines are doubled; 
the light having first passed through aquarter-wave plate; then, 
by rotating the spar, the two pairs can be placed end to end 
exactly, and on now exciting the magnet one pair moves rela- 
tively to the other slightly to the right; while on reversing 
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the magnet it moves correspondingly slightly to the left. This 
is in consequence of the opposite circular polarisations. 

The plane polarisation of the light which goes to form the 
broadened edges of the lines, in the beam across the lines of 
force, is seen with comparative ease, and it can be verified that 
the polarisation is such that the electric oscillations or 
revolutions which are most affected by the magnetism are in a 
plane normal to the lines of force: as, of course, is directly 
indicated by the elementary theory. 

I hope that before long Dr. Larmor will let us have the 
benefit of his views as to the new phenomenon, for it is 
evidently of considerable interest in the light of the 1 
cently comprehensive theory of the physical universe which 
of late years he has been partially communicating to the 
Royal Society. OLIVER Lonan. 


—————————————— ] 


ELECTRIC ROCK DRILLING BY THE SOCIETE DE 
CHARBONNAGES DES BOUCHES-DU-RHÓNE. 


BY ALBION T. SNELL, 


M. M. H. Dubs gives in the Bulletin dela Société Scientifique 
de Marseille an interesting desoription of electric mining plant 
presenting several novel features. In the following article 
the writer has extracted some particulars which may be 
interesting[to engineers engaged in mining. 
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The Bornet Company was entrusted with the construction of 
suitable plant in October, 1895, and completed it by the follow- 
ing January. The installation comprised power station outfit, 
transmission line with drills and accessories. 


Station Plant. 


The presence of abundance of high-pressure water in the 
level naturally suggested the use of water power. The water 
lying in the superincumbent strata had, at the level of the 
gallery, a pressure of about 250lb. to the square inch. A 
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Fic. 1.—Section of Escher Wyss (Pelton) Wheel, and Governor. 
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The “ Galerie de la ‘Mer’ was commenced more than five 
years ago in order to drain the mines of the Gardanne district 
into the sea, and also to afford cheap transit of coal to 
Marseilles. The principal level for conveying the water will 
be more than 8:5 miles in length when completed. It is 
driven through hard compact limes'one of the secondary 
formation, cast-iron tubbing being used at several parts owing 
to the presence of high-pressure water. Some 3,000 yards 
from the entrance a second level is commenced, which runs 
parallel with the main level. This will be used for haulage. 
The chief hindrance to the work has been the hardness of the 
rock, the average progress of the headway with hand drilling 
being two metres per day of 24 hours. Desiring to make 
more rapid progress the engineers decided to use Bornet elec- 
trical rotary drills, having made trials of their effectiveness in 
1894, and also at the electrical installation at Mazarques. 


manometer inserted in one of the iron tubbings had shown 
invariably this pressure for the two previous years, and 
therefore there was no doubt about the reliability of 
the motive power. The site of the power station was 
chosen about 3,000 yards in-bye in one of the iron tubbings, 
where a delivery of water equal to about 50 effective horse- 
power, was obtainable. This power was deemed sufficient 
to work three portable drills, each with three bits, and also 
to provide a small margin for other applications which might 
be necessary. The power unit consisted of a 50 н.р. Pelton 
wheel, coupled direct to a three-phase alternator, of 33 kilowatt 
capacity. The usual switching and regulating devices were 
installed at the same place. 

The Pelton wheel was built by MM. Escher Wyss et Cie., 
of Zurich, and has a horizontal shaft. In this type of wheel, 
as is well known, the water acts chiefly by virtue of its 
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In the following Table the figures have been checked by the parties concerned, except where shown in italics, and in these cases a 


N Indicates that no information as to capital expenditure is 


obtainable, 


| 


pt Amount 

35 District supplied. P t al Owners of Supp'y Station. io opm Beds 9 At 
1896. 

E 8 | 
m | £ | 
1895| ABERDEEN.. . 110,173 | Local Authority ........... . . . . . . 29,543 Local Authority 
1804 ABERYSTWITH ...| 6,696 | Bourne & Grant Elec. Supply Co. . . . . М Local Company 

— MALDERLEY EDGE. 2,600 | Electric Supply Co .. . — Do. 

1895! ALTRINCHAM .... 12,424 | Altrincham Electric Supply Co.......... | 27,896 Do. 
1896! ATR... . . 24,800 Local Authority. ен 27,000 Do. 

— +BANGOR............ 10,300 DO;  oedme i eu òu' — Local Authority 
1889 BATE ............... 51,845 Doo dave 45,000 Local Company 
1894. BEDFORD ......... 32,000 Du. uoi siue n UE. 43,676 Do. 

— +BARKING TOWN .| 16,500 Dé «ae en eee — | Do | 
1895; BELFAST ........: 300,000 DO. аен 35,000 ‘Local Authority 
1896 BIRKENHEAD ...|109,545 СЕРСУТ У 16,250 Do. 

1890 BIRMINGHAM 478,115 | Birmingham Elec. Supply Co.... 150,000 Do. 
1895 BLACKBURN ...... 126,000 | Local Authority (( . 35,266 Do. 
1879 BLACKPOOL ...... 36,000 Dee ОО О С / onerosi 80,000 ро. 
1894 BOLTON ... ........ 119,000 T0 48,000 Do. 
1891 BOURNEMOUTH ..| 37,781 | Bournemouth and District Со.............. 71,554 Local Company 
1889 BRADFORD ..... 216,361 | Local Authority. МИЕ 108,958 Local Authority 
1892, BRAY ............ ͥ 7,C00 V= (( utin 10,000 Local Company 

1891 BRIGHTON ......... 120,499 CCC 178,747 Do. 

1895 BRISTOL ............ 221,665 PB’ ³ 109,968 Do. 

1888 BUCKINGHAM 3,400 | Buckingham Elec. Supply Co ͥ 3,500 | Do. 
1893| BUBNLEY ......... 87,016 | Local Authority ...... eee 23,500 Local Authority 
1894 BURTON-ON- 

TRENT ....... 49,500 DOR. ²·¹mm ] 29,065 Do. 

1892 CAMBRIDGE ...... 36,983 | Cambridge Elec. Supply Со................ 38,037 ‘Local Company 

— |fOANTERBURY 23,026 | Local Authority h . . e — Do. 

1895 CARDIFF T. 160,000 ) 49,564 Do. 

1891 CARLOW ............ 6,900 | Milford Electrical Supply Со........ ... 15,000 Do. 

1891 CHAGFORD......... 1,460 | Chagford and Devon Elec. Со............. 2,000 Do. 

1890 CHATHAM ......... 95,000 | Chatham, Rochester and District Elec- 

trie Light Company 20,000 Do. 

1890 CHELMSFORD 11,008 | Chelmsford Elec. Lighting Co............. 19,000 Do. 

1895 CHELTENHAM 47,000 | Local Authority .... ............. ПИТ 26,000 Local Authority 
1897) CHESTER K. 38,000 Doe.) ;;ͤ ov Desi aces 25,000 ‘Local Company 

— |tCHISWICK ......... 000| Bourne & Grant Elec. Supply Co...... | — Do. 
1894| COATBRIDGE ...... 30,033 | Scottish House-to-House Со. ..... ...... | 18,504 Do. 

— |ROOLCHESTER | 34,559 | Local Authority... . 1 ae Do. 

— |tCORK kk 75,595 | Cork Electric Tramway Со...... ..... ... — Do. 

1895 COVENTRY ..... 52,724 | Local Authority en ' 23,557 Local Authority 

— |tCOWES ............ 8,000 DP) “„ — (Local Company 
1890 COWPEN ............ 13,000 | Sanderson & Co. ............ een N | Ро. 
1896| CROYDON ......... 118,777 Local Authority . . 27,500 Po. 

189 DERBY ............ 94,146 „ 500 o. 

1894 DEWSBURY ...... 29,847 Ok o Rye ee . 99,524 Local Authority 
1895 DOVER ........... 33,300 | Dover Elec. Supply Со. ......... ........... 48, 250 Local Company 
1892, DUBLIN ............ 252,230 | Local Authority .. . . 53.165 Do. 

1895 DUNDEE EE. 142,455 Da oi eps de 35,000 Local Authority 
1895 BALING ............ ,000 [о;у за акыра: . 45,000 Local Company 
1882 BASTBOURNE 43,000 | Eastbourne Elec. Light Co ! 50,000 Do. 

— fECCLES .......... 55,500 | Local Authority. | — Adjoining L. Au. 
1895| EDINBURGH 292,364 ! Ä е 192,490 Local Authority 
1889, EXETER. .......... 37,580 PC T 11,000 Local Company 
1891 FAREHAM .. ...... 8,000 MG OC И х 8, Do. 

1889 GALWAY........... 15,000 | Galway Elec. Light Co 8,000 Do. 

1893 GLASGOW ........ 817,000 Local Authority —— 135,000 Local Authority 


The above shows that 


АА 


notwithstanding repeated applications, or that such information as 
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2 : District supplied. | Fan.. ^ Owners of 
58 
1896 GUILDFORD ...... 33,000 | Guildford E! 
1894| HALIFAX K. 97,000 | Local Authoi 
1894| HANLEY ............ 57,000 Do. 
— |THARROW  ......... 8,373 | Harrow Elec. 
— |THARROGATE...... 18,000 | Local Autho! 
1882, HASTINGS ......... 58,565 | Hastings an 

Light Com 
1892| HOVE ............... 32,000 Hove Elec. ] 
1893 HUDDERSFIELD...|100,100 | Local Амо: 
1895 HULL ............... 220,844 Do. 
1895| KELVINSIDE ...... is. Kelvinside E 

KESWICK ......... 4,000 | Keswick Ele 
1895 KILLARNEY ...... 5,510 | Killarney El 
1895 KINGSTON- UPON- 
THAMES......... 27,059 | Local Author 
1894 LANCASTER. ...... 51,058 Do. 
1892 LARNE ........... 6,000 | Larne Electr 
1887. LEAMINGTON SPA! 26, Midland Ele 
1895 LEEDS...... ........ 400,000 | Yorkshire H« 
1894 LBICESTER......... 189,136 | Local Authoi 
1895 LEYTON 85,000 Do. 
1884 LIVERPOOL ...... 641,065 Do. 

— TLLANELLY .........| 25,800 J. C. Howell 

1894 LONDONDERRY ..| 33,728 | Local Autho: 
LONDON:— 

1890 Brompton House-to- Ho 

1890 Charing Cross Charing Cro 

Supply Co 
1889 Chelsea ......... Chelsea Elec. 
1892 City of London City of Lond 

County of Londjon :— 

— TClerkenwell.| ... County of L 

— TWandsworth. cial Com] 
1895 Crystal Palace Crystal Pala 

Company 
1894, Hampstead 75, 500 Local Authoi 

— ' THachmey ........ у Ро. 

— Hammersmith. 104, 000 Do. 
1896 Islington ..... . 340, 000 Do. 
1886 Kensington = Kensington ғ 

| Light Com 
1885 London (8. B. & 
S. W. London Elect 
1890 London(W.C., W. 
x N. W.) Metropolitan 
1891 Notting Hill ia Notting Hill 
— | j8horeditch ...... 124,000 | Local Autho: 
1888 8t. James and, .. St. James ar 
Pall Mall Company . 
1891 8%. Pancras... 254, 579 Local Authol 
1890 Westminster Westminster 
| tion 
1895 Woolwich ...... 55,000 | Woolwich Di 
1897 LYNMOUTH .... 5,000 | Lynton and I 
1893! MANCHESTER . 530, 000 


Local Authoi 


By Companies (55 Supply Undertakings) 6, 112, 167 
„ Local Authorities (69 ditto ) 3,561,168 
Tot! CC 29, 673, 335 


In this SUPPLEMENT for 1896 the 


total was given as £8,001,813 showing an increase to date of 


£1,671,492. But it may be stated that the figures are now more reliable than hitherto, and, in the 


caxe of the Supply Companies especially, 
ture is more clearly defined. 
are under consideration by 


electric supply stations 
(many of whom have 


operation all over the kingdom ; | 
electricity for lighting and power purposes since January 1, 1892, at which date 
Companies were supplying current. 


popularisation of 


In addition to the above large sum, 


the relation of subscribed capital to actual capital expendi- 
schemes for the establishment of 
a number of Local Authorities and Companies 


already obtained the necessary Parliamentary powers), involving a large 
outlay, and a glance at the above list will show the number of stations which have come into 


only 4 Local Authorities and 17 
It will be seen that a large increase in capital expenditure has takeu place during 1896. 
Occasional reference is made to the borrowing powers possessed by Local Authorities, which are in 


many 


and, therefore, what great progress has been made in the 


cases far in excess of the sums set out in the Table, and these sums are in process of exhaustion, 


to be supplemented in the immediate future by further large borrowings, which have in some cases 
already been sanctioned. 


The Bath Local Authority 
diture up to December 31st, 1895, was 


with this enterprixc. 


has purchased the undertaking of the Local Company, whose expen- 


£47,825. £45,000 has already been sanctioned in connection 


Belfast has spent £35,000 out of £50.000 authorised, and a considerable increase in this expen- 
diture is contemplated in the near future to enable a comprehensive scheme of extensions to be 


carried out. 


Birkerh borrowing powers up to £20,000. 
Bolton has borrowing powers for only £40,060. This amount has been exhausted, as well as a 


further £8,000 out of 550.000 ror which powers are now sought. 


Additional copies of ti- Sheet can be supplied, price 6d, each, post free. 


Bray Station has during the year been tri 
the works of the Bray Electric Light and Pow 
ing powers for £5,450. The amount expendec 

Bristol has a total amount of £175,000 sa 
be seen there is still over £65,000 unexpended. 

In the case of the House to House Co 
contemplation. 

The Cambridge Electric Supply Compan 
capital of the Company from £50,000 to £100 

Canterbury is applying for a loan of £20,0 

The Directors of the Charing Cross and 
further £50,000 (balance of Preference Share c 

Cheltenham has still £12,000 unabsorbed. 

Colchester has obtained borrowing powers : 

Coventry has total borrowing powers of £4 

Croydon is applying for a further loan of: 

Eccles we have included in the list, altho 
refused by the Local Government Board. 

Exetcr.— £11,000 is given as the figure 
chased the local Company's undertaking for: 
in improvements and extensions. 

he Farcham Local Authority has now coi 
taking, and is preparing to borrow a further £ 

Hackney has recently decided not to furth 
lighting aud destructor installation. We hav 
capital expenditure is involved in this case. 

For Hampstead, in addition to the expe 
involve an outlay of £14,000. Loans to the е 
London County Council, and a further loan wi 

Huddersfield has spending powers up to £ 

The Aingeton Corporation, having expeucde 
with their undertaking, are seeking powers to | 
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TRICIAN," February 26, 1897.. 


. ae v to these Stations will be found in the Large Electric Supply Station Table, issued as a Supplement to **The Electrician '' on January Ist, 1897. 


‚ IN ELECTRIC SUPPLY UNDERTAKINGS. 


ER 31, 1896. 


figure has been arrived at from the best available sources. + Indicates that the Supply Station was not in o Feb 25 
Я : : peration on February 25th, 1897. 
3 to hand is not suitable for this Table. Where a dash is inserted either no reliable ngare can be given, or no capital expenditure has been incurred. 


axi a z ; БЕ | Amount | 
" exp’ ndec woers of ge Ба A, cir 1 opula- exp’ ‹ me 2 
upply station. to Dec.51, works in district. KE District supplied, | Papia Owners of Supply Station. а district. ` 
£ | £ | 
ctrieity Supply Company. 6, 000 Local Company | — |FrMONMOUTH ...... 5.470 | Local Authority .«.,.:: a расондан 6,000 |Local Company 
Ww dilkisoseverosenr ore 45,500 Local Authority 1892, MORECAMBE... ... 8,000 RPR bovis 6,000 Do. 
Е DTP 44.143 Local Company — |TMORLEY ............| 23,000 Do. ee e e Qoa ҮН? Do. 
aight and Power Co. ......... -- Do. | 1892) NELSON ............ 50,000 DD duisi peer ener es аА 10,000 Local Authority 
„ 25,000 Do. 1890] NEWCASTLE-ON- 201,947 | Newcastle - on- Tyne Electric Supply 
St. Leonard’s Electric | TYNE | „rr / prev 08 Eo Rita ЕН 76,128 |Local Company 
rns 49,024 Do. [|| 1890 Ditto 201,947 ewe astle and District Electric Lighting 
ighting Company ......... 62.023 Do. ^ | | COT DRY. vues. siara зра надо зр наа 67,350 Do. 
D uo TNT MODO o 57.000 | Local Authority | 1895| NEWPORT (MON. )| || 55,000 | Local Authority eee se ses sos LA ТТТ Г 37,000 Do. 
> осада гк» dep 64£o vr 46,985 |Local Company 1891 NORTHAMPTON 80,000 Northampton Elec. L gut Co. . | 28,3600 Do. 
ictricity Company ......... 25,630 |Local Authority 1895) NORWICH ......... 105,000 | Norwich Electricity Company. . ‚65,662 Do. 
rie Light Company ...... 5,000 Local Company ||| 1894| NOTTINGHAM ... 220,000 | Local Authority «а... 62.000 |Local Authority 
etric Lighting Company | 2,200 Do. | 1892, OGMORE VALLEY 15,895 | Ogmore Valley Elec. Light Co 9,110 |Local Company 
1894| OLDHAM........... 131,463 | Local Authority .......................› ons 31,640 |Local Authority 
ы-ы 23,772 Do. | 1895 OSWESTRY......... 8,496 | Oswestry Elec. Light Co. ................. 4,800 |Local Company 
Se Sr eee 25,000 |Local Authority 1892| OXFORD ............ 45,741 | Oxford Electric Company 75,000 Do. 
+ Light Works, Ltd. ...... 10,000 Local Company — (PAISLEY Tun | 66,420 | Local. Authority ..... 0 — Local Authority 
ric Light & Power Co.... 32,000 Do. | — PLYMOUTH ..... " 98,121 PP — Local Company 
ise-to-House Company . . 105.377 |Local Authori ity 1891 PONTYPOOL .....| 8,000 | Pontypool Electric Light & Power Со... | 7,016 Do. 
dno EM Der 37.500 | Do. 1894| PORTSMOUTH. ... 159.255 | Local Fee, РЕКЕТТИ 86,999 Do. 
„ 18.000 Local Company 1891 PRESCOT ..........| 6,750 British Insulated Wire Со... ............ | 12,000 Do, 
SPE IMP echt 300.000 | Do. | 1892 PRESTON .........]111,425 | National Electric Supply Co................ | 78,735 Do. 
P >e | Do, | — | READING ... xd 66, 000 | Reading Electric Supply Co. ............... 35,000 Do. 
o Ge EROS b 19.785 Do. || 1893) RICHMOND | 27.076 | Richmond (Surrey) Electric Light and 
London GasCo.’s | | Surrey) Power Company e cuya | 39,184 Do. 
se Electric Co 133,788 chiefly GasLight || 1886| ST. AUSTELL ...... ПАТ Veale imd Oo. cevasses чән әз аажы 34080 4,000 Do. 
and Strand Electricity апа Coke Co. || 1896 ST. HELENS ......| 71,288 | Local Authority ...... . ......... M eU 8,500 |Local Authority 
nnen n 309.604 Do. 1895 SALFORD  .........| 1210, 707 | ОЛИНГ SSA, Pen ЧОД УЧЬ 43.000 Do. 
„ 214.612 Do. 1895, SCARBOROUGH ...| 55,776 | Scarboro’ Elec. Supply Company 33,059 |Local Company 
n Elec. Light Co............. 1,201,635 Do, 1895 SHEFFIELD  ..... 558,216 | Sheffield Electric Light Company . ...... 87.359 Do. 
1895 SHREWSBURY ... 26,967 Shropshire Electric Light Company ... | 17,113 Do. 
ndon and Brush Provin- \ 75.911 D 1891| SOUTHAMPTON ...| 76,433 | Local Authority 26,750 Do. 
E 40.358 n | 1894, SOUTHPORT ...... 41,283 Ei ooo duas 45,819 Local Authority 
> District Electric Supply 1896 SOUTH SHIELDS) 78,391 DG. С зано ETERNI | 28,500 |Local Company 
INT ree oe вале 1 ROOD Do. 1895| STAFFORD .........| 20,270 Do. . . . ИУ | 16,891 Local Authority 
„ НАИЛ ЛЛ 80,000 | Do, 1895 SUNDERLAND. ...|140,386 | EUN, Барби атаа 38,000 |Local Company 
E — Do. | - |tSWANSEA ......... 100.000 Do. € Ne e e Do. 
S 38.000 Do. 1887 TAUNTON .........| 20,000 Do. ede ЫР esse“ 28.200 Do. 
o ri da 102,100 Do. — | THETFORD........ 4.250 Thetford Elec. Light Company | ......... 4 UO Do. 
1d Knightsbridge Electric | — iTTORQUAY ......... | 25.534 | Local Hainer, Lor rns 22, 300 Do. 
C 220,000 Do. | — |tTONBRIDGE ...... 10,500 DRE, — best УЧУ ЫТ ГОДЫ -—- Do, 
| 1895 TUNBRIDGE 
1c Supply Corporation TT 899,900 | Do. WELLS. 5o. 50,000 EE. o Qudüustiisuibtdqe i20. cus 25,000 Do. 
- |TWAKEFIELD ...... 37,269 пое Дала Do. 
Electric Supply Company 680,000 Do. 1897, WALLASEY......... 42,000 DO. n ease iR Enen 17,500 |Local Authority 
po tric Light Co... ......... 99.105 | Do. 1895 WALSALL ......... 11,789 Do. dee adeante 19,356 Do. 
^ ж оер АНД ТӘ 29.655 | Do. | — |(WEST HAM ......204,902 Do. EREE ETE IT E E EE Local Company 
| 1 'all Mall Electrie Light | 1893 WHITEHAVEN .. 19,236 Шз . PEE T зб 19,000 Do. 
„ebe eee eee e see ee eee e eee ee 241.328 Do. — +WIGAN 5&4 9^ Т 60.000 Do. РҮҮЧҮ — Local Authority 
Ly AR oer baron reet 165,000 Do. | — (WIMBLEDON -—" 25,758 [DE 9 — 2 Cusxkstvkewd et ge ceqpcéu ЫЗ Local Company 
Zleetrie Supply Corpora- 481, and Do. 1890 WOKING............ 10,000 | Woking Elec. Supply Co. .................. 15,000 | Do. 
c 1895 W'LV'RHAMPTON 90,000 | Local Authority . 35,000 Do. 
tr ict E leotric Light Co. 15,000. Do, 1894| WORCESTER ...... 42,908 FP ine 60,000 Do. 
umouth Electric L ight Co. 8.000 No Gas Works 1894 YARMOUTH........ 49,444 Dh С qug Aet tere verbs 28,000 Do. 
|o d >> een 287,000 |Local Authority Fe ТОЕ „„ — Do. 
isferred to the Local Authority, who have purchased Leyton has, as will be seen, spent £18,000, powers for £16,000 of which have been already 
: Company for £3,060, and are applying for borrow- ` obtained. and a further sum of £6,000 is being applied for. 
by the Bray Company was £10,000, as shown. | The City of London Electric Lighting Company are increasing the capital of the Company by 


tioned for electric lighting purposes, so that it will ' the sum of £400,000. The total capital will, with this issue, reach £1,600,000. 

The district served by the Lynton and Lynmouth Company has the unique advantage of 
having no gasworks. 

The Newcastle-on- Tyne. Electric Supply Company are seeking the shareholders’ sanction to an 
addition of £50,000 to the Company's authorised capital. 

Notting gham has borrowing powers of £23,000 in excess of the amount already expended. 


pany (Brompton), a further issue of capital is in 
D to commence operations. | The whole of the Notting Hill Company’s capit l is now issued, and during 1897 the Directors 
і 


are seeking Shareholders’ sanction to increase the 


trand Electricity Supply Corporation are issuing a propose to make use of their borrowing powers. 
pital). | Oldham is sceking further powers for spending £10,000 on an extension of the electricity 
supply works. 
r £50,000. | A scheme has been approved by the Poisley Authority involving an expenditure of about 
,000, and extensions are now being carried out. { £35,000. 
10.000 The Southampton Corporation, who have recently taken over the Electric Light Company's 
zh borrowing powers have, up to the present, been undertaking, have spent £26,750 out of total borrowing powera of £55,500. Here the work i is 
extending satisfactorily, and the larger amount will speedily be exhausted. 
pended by the Exeter Local Authority, who pur- South Shields is applying for borrowing powers tor a further £19,500. 
7. 500, and have nearly exhausted a further £3,500 The amount debited to Torquay is the sum sanctioned for the Corporation's electric supply 
enterprise. 
pleted the purchase of the local Company's under- At Tunbridge Wells a further £15,000 is to be spent immediately upon extensions. 
900. | q, has an unexpended balance of £2,144. 
r proceed with the proposal for a combined electric | West Ham has obtained sanction for borrowing £50,000. 
however, left the item in the list, although no The application of Whitehaven for a further £5,000 is under consideration. 
Yarmouth seeks further powers for £6,000 
liture of £80,000, works are in hand which will It may, therefore, be estimated that a total of about £12, 000,000 is invested in electric 
ent of £59,400 have already been granted by the current supply undertakings i in this country. The Table shows that 12 station» are in progress, 
shortly be applied for. . some of which are announced to be opeued during 1897. In several other casew, the contracts for 
J0,000. buildings, plant, mains, &c., have been given out, and in all the preliminary stage of operations is 
the whole of the authorised capital in connection in а forward state. In some cases, moreover, considerable capital expenditure has been incurred, 


row an additional £20,000. but the figures are not sufficiently reliable to justify inclusion in the list. 
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velocity, and in order to secure high efficiency it is necessary 
to design the buckets so as to utilise the whole of the 
momentum. The speed regulation is a very difficult problem. 
It requires considerable power to move the gate against 
the high pressure of the water with sufficient rapidity and yet 
without affecting the sensitiveness of the governor. In the 
turbine in question regulation is obtained in a simple yet 
effective manner by means of a balanced valve attached to a 
tail rod on the main gate, an auxiliary stop valve being 
provided in the supply pipe for stopping and starting. A 
section of the wheel is given in Fig. 1. It will be seen that the 
water is supplied to the wheel through the pipe B, and from 
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Fic. 2.-—Flexible Coupling between Pelton Wheel and Alternator. - 


there enters both the wheel at C under the gate D and an 
adjacent chamber under the piston P. The gate D is con- 
nected through a jointed rod to P. The latter carries at 
lis upper end a small rod which passes through a gland 
and has a small adjustable screw wheel r actuating 
through a sleeve the rod s. This latter is connected at Z, 
through a rod p, to the arm T of the governor. The move- 
ment of the governor arm is controlled by an oil dash-pot Q. 
The water also passes through the small pipe n into a dis- 
tribution chamber §, through the lower valve K by the inlet 
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less closes the gate D. The speed of the wheel is reduced 
until the governor balls close, when the rod K falls, and makes 
communication between the two sides of the piston, and 
restores equilibrium. The piston and the distribution chamber 
form together an auxiliary motor of sufficient power to rapidly 
make the changes of position of the gate D required to effect 
efficient speed regulation. The speed variation does not ordi- 
narily exceed 5 per cent. between no load and full load; but 
if the full load be suddenly thrown off, the speed rises momen- 
tarily about 10 per cent. The exhaust water is carried to the 
sea through wood troughing laid in the bottom of the level. 


FIG. 4.—-Bornet Electric Rotary Drill, View from Underneath, 
The turbine runs at 600 revolutions per minute, and the cam- 
bined efficiency of the power unit is not less than 75 per cent. 
The shaft is carried in three self-lubricating bearings. 

The alternator is connected through a flexible coupling, 
formed out of a disc of leather bolted to iron rings, as shown 
in Fig. 2. This permits of the insulation of the alternator 
frame, which is deemed necessary in such a damp place. 

The alternator is a three-phase machine, built by the Oerlikon 
Company. The three-phase system of transmission was chosen 
for several reasons, the following being the principal:—(1) Three- 


Fic. 5. —Bornet Electric Rotary Drill. General Elevation and Side View. 


pipe m to the top of the piston P, which is thus normally in 
equilibrium. The arm T oscillates about the point Z, so that 
when the speed exceeds the limits, determined by the spring 
on the governor the rod K is raised and the lower valve shuts 
off the admission of water into the top of the cylinder. The top 
valve at the same time opens communication with the pipe p, 
and reduces the pressure on the top of the piston. The 
equilibrium of the piston thus being destroyed, it rises under 
the influence of the pressure on its lower face, and more or 


phase currents permit of easy transformations of pressure; (2) 
Three-phase motors having no brushes are not easily damaged 
and require little attention; (8) Three-phase motors are self- 
starting, cannot exceed the speed of synchronism, and if over 
loaded will stop and blow the fuses without straining either 
themselves or the drills. These are evidently important con- 
siderations in connection with mining work. The alternator 
is wound to give 110 volts with 100 amperes in each circuit. 
The winding is coupled in star fashion, and therefore the line 
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pressureis about 205 volts between conductors. and the current | as to form a socket for a longitudinal shaft, which carries at 
in each is approximately 100 amperes at full load. The fre- | the front end two channel beams, and at the back end a 
quency is 50 periods per second. cast-iron reservoir containing water under pressure, which 
is injected through the hollow shafts of the drill bits. 
The two iron channels are connected at their front end 

The line is required to feed, without step-up transformers, | by a transverse beam, upon which are mounted the three 
three portable drills and a small pump through a distance of | movable sleeves serving to support the three drills. 
about 2,000 yards from the power station, and also to supply | Each drill is driven by a three-phase motor through two 
power for electric haulage of the tubs which bring out the | sets of toothed gear, with an extensible shaft between 
débris. To meet these several conditions three bare silicon | the two. The motors are placed in an iron box fixed 
bronze wires 8mm. diameter are carried from the roof of the | upon a saddle at the junction of the channel beams and 
level at a height of about 6ft. 61р. from the floor on insulators | the centre of the carriage. The drill carriage is sufficiently 
fixed in cross timbers soaked in paraffin. The insulators | narrow to allow the tubs to pass by when its longitudinal 
are of the well known Aetna type. The conductors are | axis is parallel with the rolling metals. The drills can be set 
supported by a copper strip held in position by a key passing | to work in almost any direction. The trunnions permit of 
through а hole in the metal stem. The supports are | inclining the main axis of the drill carriage upwards or down- 
placed at intervals of about 20ft. The arrangement forms | wards, and the rotation of the main longitudinal shaft in the 
& very compact line, which is well above the heads of the | hollow cross-shaft (mounted in the trunnions) permits of the 
workmen. The line, as thus constructed, is brought within | three drills working in a line vertically, horizontally, or, 
from 100 to 200 yards of the heading.“ From this | indeed, at almost any angle. These movements are con- 
point the portable drills are served by flexible three- | trolled by worms and racks, and hence are self-locking. The 
wire’ cables, each conductor having an area of cross-sec- | direction of each drill can be further adjusted separately 
tion of 0:082 square in. This cable is wound on a drum | within limits. 


The Transmission Line. 


Кто, 5.—Plan of Bornet Electric Rotary Drill. 


attached to each drill, and can be paid out as required. As The details and general disposition, of the drills are shown 
already pointed out, the pressure between any two of the line in Fig. 9, which gives the general elevation and side view; 
conductors is about 205 volts. This is not a dangerous pres- , whilst in Fig. 4 we have a view from underneath the front of 
sure; but in order to minimise the risks, the centre of the star the drills, showing the method of support and the reducing 
windings on the alternator is connected to earth, so that the | gear on the motor. Fig. 5 is a plan sketched from 
maximum pressure between line and earth does not exceed | above and indicates the method of fixing the carriage 
about 120 volts. When the “heading” has reached a distance | during drilling. These drills were built by the Oerlikon Com- 
of more than about 2,000 yards from the power station a step- | pany. They have given much satisfaction as regards ease 
up transformer will be used. and rapidity of working. They weigh each complete about 
Portable Drills. 6,600lb., of which 780lbs. appertains to the motors, 660lbs. to 
The drills are the most important part of the plant, for | the drills, and the balance to the carriage, water reservoir and 
their successful working alone justifies the capital outlay | supply pipes. 
involved. The problem in this case was complicated by the The motors run at 1,450 revolutions per minute, and 
small cross-section of the gallery, which is 7ft. 9in. wide by | are designed to give three effective horse-power each. The 
Tft. Зір. high. In this space it was necessary to accommo- | revolving parts are built in the squirrel-cage style. The 
date a drill and its carriage, a way for the tubs bringing out speed is reduced to 209 turns by a wheel and pinion at the 
the spoil, and also a ventilating pipe 24in. in diameter. After | motor. The drill shafts are coupled through universal joints 
much consideration it was decided to mount the drills on four- | and extensible shafts, with wheel and pinion at the drill ends, 
wheeled trams, to fit a Decauville track of 526mm. gauge. | thus bringing the speed of the bits to about 58 revolutions 
On the tram are mounted steel uprights, carrying a stout | per minute. 
horizontal shaft in trunnions. This shaft is hollowed out so The Bornet drills have two noteworthy features. In the 
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first place, the bit and the drill shaft are hollow, and water | first case the bit is not changed. The average time required 
is injected into the hole as the drill revolves, thus assisting to | for the operation may be summarised thus :— 


-elear away the débris, to cool the bit and to soften the rock. 
Secondly, the rate of feed is made automatically to depend 
upon the hardness of the rock. The machines at the ‘‘Galerie 
-de la Mer” drill 2in. holes 80in. deep without changing the bit, 
and, further, the bit is revolved at the speed of 58 revolutions 
per minute. The feed averages 0-O8in. per revolution of the 
bit, and hence is equal to about 4in. per minute. This rate 
is certainly as good as any hitherto obtained by percussion 
-drills, and perhaps better. A section of the Bornet drill is 
shown in Fig.6. The details will be clear when examined in 
-connection with Figs. 8, 4 and 5. 
Results of Working. 

Some efficiency trials made on February 7, 1896, show that 
the three bits of one machine running simultaneously absorbed, 
including the line loss, 6:6 kilowatts. Since the efficiency of 
the alternator was known to be 90 per cent. the work per- 
formed by the turbine was, under these conditions, just 10 
н.р Each bit, therefore, absorbs about 3°3 effective horse- 
power at the turbine. 

The working day is divided into three shifts of eight hours. 
Each shift comprises a foreman, who has charge of the upper 
gallery as well, four miners, two hands engaged on general 


To put the drills in position, from 15min. to 35min. 

To drill the heading, according to the hardness of the rock and the 
number of holes, from 75min. to 160min. 

To withdraw the machine from the face, 10min. to 15min. 

To fire the charges, ventilate the face, and fill away the débris, from 90 
min. to 195min. 

Tota! time for complete operation, from 190min. to 405 min. 

The minimum time requires a combination of favourable 
conditions, the maximum time represents the most unfavour- 
able. 

Up to now the mean time for a complete operation has 
averaged about 270min., or about five operations per day of 
24 hours. The maximum advance of the heading in one day 
has been 4:5 yards about; the mean advance is rather over 4:25 
yards. In considering these figures it should be borne in 
mind that the men are new to the work, and that improve- 
ment is to be reasonably expected as they become more 
accustomed to the handling of the machines. It is also to be 
noted that about one half of the time is occupied in clearing 
away the débris and ventilating the heading. 

It is too soon to give an exact idea of the cost of drilling, 
but the first drill shows a slightly better figure than that for 
hand work ; and now that a second machine has been started 
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Fic. 6.—Section of Bornet Electric Rotary Drill. 


work and two mechanics. The direction of the holes to be 
drilled is determined by the foreman amd four men are 
required to handle the machine. During the filing away 
of the débris, which demands the services of six men, 
two hands are employed oiling and cleaning the drills. The 
heading is drilled with 12 or 14 holes &ceording to the nature 
of the rock, and the depth varies*from 80in. to 48in. In the 


in the upper gallery i& will be possible in & few months to 
arrive at а more definite basis of comparison. At all events, 
the speed of driving the heading has been just doubled, and the 
high-pressure water in the overlying strata has been utilised 
for power. These are interesting facts, which will contribute 
in no small degree to the final success of the interesting enter- 
prise of the Société de Charbonnages des Bouches-du-Rhône. 


THE “RAPID” CABLE. 
BY ARTHUR DEARLOVE. 


Prof. Silvanus Thompson’s suggestions and views as to the 
mode of construction of a high-speed cable have been given 
to the world in the pages of the Pall Mall Gazette, and they 
have since been commented on in the technical press by 
warious correspondents whose interest and attention are very 
‘natural. 

The question appears to be this—are “ leaks” or ‘‘ shunts ’’ 
inserted between the flow and return wires of a complete 
metallic circuit without earth connection to be the solution of 
future high-speed ocean telegraphy ? 

The idea of establishing leaks of approximately constant 
resistance between the conductor of a cable and the earth is 
old; and as early as 1879 Mr. Oliver Heaviside treated the subject 
mathematically in the Philosophical Magazine; but unfortu- 
nately, so far as I know, no thorough-going attempt has yet 
been made to decide if the theoretical advantages of this 
arrangement of circuit are realised in practice. Opinions as 
to the value of leak circuits we have had in plenty, but I think 
I am right in saying that no results of actual experiments on 
the subject have ever been published. There are many, I 
feel sure, who like myself are looking for something more than 
generalities concerning so important a matter, the question be- 
fore us being & most interesting one to cable engineers, and one 
of the highest importance to the present cable companies, whose 
eapital to the extent of many millions is invested in cables of 
quite a different type to that proposed by Prof. Thompson. 


The owners and manufacturers of the existing lines are natu- 
rally under the cireumstances somewhat conservative ; and in 
order to secure their serious attention, it seems to me that an 
innovator who proposes a revolution in cable design should be 
in a position to produce the evidence of experiments carried out 
on a sufficiently large scale, and that he should not rely upon 
theoretical considerations alone in support of his case. The 
writer has had opportunities of making many trials of leak 
circuits on an artificial line, and also on laid cables constructed 
and worked on the usual system, and in both cases the results 
must be considered disappointing. 

The details of some observations made on two sections of a 
laid cable may have some interest at the present time, and are 
given below. go CE м 

The circuit was approximately thus :— 


, 1,070 naut. miles 
Length of cable section .. 11190 дай smiles 
Total conductor resistance of the two sections 18,400 ohms 
Total capacity of the two sections............... 774:0 microfarads 


The cores of both sections were alike. 


Condenser at sending end ..................... .. 60 microfarads 
Condenser at receiving end ........................ 60 microfarads 
Resistance of recorder . 500 ohms 
Sending battery (up to: 50 volts 


The leak to earth (non-inductive) was, of course, situated 
at the junction of the two sections, and consisted of an ordi- 
nary adjustable box of resistance coils. Theory has ii that 
the middle of the cable is the best position for a single leak, 
and the arrangement indicated above approximates to this 
requirement. An automatic transmitter was used, and the 
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speed of the line under the usual working conditions was first | “ Cable Laying and Repairing," from which we quote ав. 


determined. A slip of the recorder signals so obtained was 
preserved as a standard of reference; after this the leak was 
applied and its resistance varied as shown :— 


— 


Number of Resistance of 


experiment. leak. Remarks 
Ohms. 
1 10,000 No perceptible difference from standard. 
2 8,000 No perceptible difference from standard. 
5 6,000 Improved definition. 
4 4,000 Improved definition. 
5 2,000 Small signal, but good definition. 


6 | 1,000 Very small signals. 


The results showed that in practice the introduction of the 
* leak did give improved definition, and that the resistance 
of the leak most suitable to the particular cable was from 
4,000 to 6,000 ohms, or about one quarter of the total con- 
ductor resistance. 

With this adjustment it may be fairly said that the work- 
ing speed was increased from 42 to 48 letters per minute. 
A trial on the same circuit with automatic “curb” trans- 
mitter gave a speed of 57 letters per minute—a result some 
15 per cent. better than that given by the leak. It should be 
remarked that with a leak reduced to 1,000 ohms the defini- 
tion was fairly good, but that the signals had become too 
small for practical working. 

The trials made on the artificial line with inductive as well 
as non-inductive leaks were equally unpromising. 

I do not suggest that these experiments prove the theory 
of leaks to be wrong, but I do think they show that no large 
increase of working speed is to be obtained in practice by the 
introduction of leaks without some considerable modification 
of the usual terminal conditions which it is not easy to 
discover ; such, for instance, as the employment of a receiving 
instrument of quasi-infinite sensitiveness. 

But if I am right in my contention with regard to circuits 
having leaks between the conductor and earth, is it not quite 
possible that complete metallic circuits with leaks or shunts 
may also prove disappointing ? In such circuits theory may 
indicate a better relation between working speed and prime 
cost than is found in the present cables; but it surely 
ought to be worth some one’s while to put the matter to 
a practical test; and this can be done at a moderate cost. 
I see no difficulty in settling the question once for all. It has 
been conclusively proved that an artificial line constructed on 
the method invented and patented by the late Mr. John 
Muirhead more than 20 years ago has almost exactly the 
same working speed as an actual laid cable of the same 
resistance and capacity. It would be quite easy to make such 
an artificial line with twin conductors to provide the return 
metallic circuit ; moreover, the construction lends itself par- 
ticularly well to experiments with shunts or leaks, as the 
conductors are made accessible at a great many points. In 
itself the idea of using twin conductors with shunts between 
them is not novel, as I think anyone will admit if he looks at 
patent specification No. 18,136 of 1894; and surely it is 
needlessly heroic to propose a Pacific cable as the subject of 
experiments which could be carried out perfectly well at home 
at a cost about equal to that of the shore end of a single section 
of the cable. 

Demer au 


A NOVEL METHOD OF LIFTING A BUOYED CABLE END. 
BY F. ALEX, TAYLOR. 


It is but seldom nowadays that one hears of amy new 
manceuvres in submarine cable laying and repairing opera- 
tions; indeed, after 60 years of practical experience in this 
work it might be suppósed, and with reason too, that very 
little, if anything, remained to be discovered in regard to the 
handling of cables by those charged with their repair. This 
remark would seem to apply more especially to the well-known 
operation of lifting the buoyed end of a cable. Hitherto only 
one method of effecting this object has been in vogue, namely, 


that illustrated and described in Mr. Н. D. Wilkinson's: 


follows :— 

‹‹ То get the buoyed end on board a length of three by three 
rope is passed over one of the bow sheaves from the picking- 
up drum, and the first thing to be done by the boat’s crew is 
to make this fast to the stray leg of bridle chain on the buoy. 
At the top end of this chain there are a few feet of slack above 
the slip link, which, previous to dropping the buoy overboard, 
was fastened by а few seizings of yarn to one of the flag: 
stays. When the boat’s crew get alongside the buoy one man 
cuts adrift the seizings of the few feet of slack and gets the end 
in the boat. He then shackles the drum line from the ship 
on to the end of this chain, which has a big link for the pur- 
pose. This done, and seeing that the line and chain are clear 
of the boat, he knocks up the washer on the slip link, giving 
the ship command of this chain. It only remains then, after 
the ship has heaved in a little and given the word of com- 
mand, to free the other leg of the bridle, called the riding leg, 
which frees the buoy. The buoy being free, the ship 
heaves in on the drum until the cable appears; when, after 
detaching the mushroom, a sufficient length of cable is hauled 
in to make the splice." 

Mr. Wilkinson points out that getting the boat up to the 
buoy and hanging alongside is not by any means an easy 
matter in a strong current or tideway—a statement which. 
will be fully endorsed by all those who have had to perform 
such work. In a heavy sea way, it may be added, the operation 
becomes still more difficult, and at times, indeed, very risky, 
owing to the possible danger of injury to the boat through its. 
being dashed against the buoy or the ship's side, or through 
its being swamped by a high wave. 

The novel plan now described of lifting a buoyed cable end 
has the important advantage of being free from all these risks. 
to boat and boat’s crew, and was successfully adopted on a 
recent important cable-laying expedition, when the weather 
was too rough to even allow of a boat being lowered without 
danger to the men. On this occasion the modus operandi was 
as follows:—The ship, a vessel of some 8,500 tons (gross),. 
paid out 200 fathoms of buoy rope with a centipede grapnel 
attached to the end of it, the depth of water being 2,800 
fathoms, and steamed round the buoy at a distance of about 
50 fathoms until the centipede and rope became entangled, as 
they very soon did, with the buoy moorings, which were then 
hauled in on the bight, and the buoy then cleared from the 
bow baulks. By this means, not only was the end of the cable: 
readily brought on board without risk and with very little. 
trouble, but several days of valuable time, which would other- 
wise have been lost in waiting for the weather to moderate 
sufficiently, were saved, and the cable was successfully 
completed. With vessels of smaller dimensions, such as those. 
usually employed for cable repairs, this operation would, no- 
doubt, be still more easily effected. 

A French telegraph engineer has the credit of being the- 
first to suggest and practically apply this ingenious and novel 
idea, which is to be commended to the notice of those who are- 
engaged more particularly in submarine cable laying and. 
repairing work. 


ELECTRIC INTERLOCKING THE BLOCK AND 
MECHANICAL SIGNALS ON RAILWAYS.* 


BY F. T. HOLLINS. 
(Concluded from page 537.) 


Cancelling Trains and Resetting Apparatus. 
Unfortunately, in all systems of electric interlocking, the exi+ 
gencies of the traffic seem to necessitate the provision of a key, or 
switch, or other means, to release in cases of emergency. A train 
which has been accepted may not have to pass through the section, 
and requires to be cancelled ; a defective plunge may not have 


| released the lock (through no defect in the apparatus), or the rail 


contact may occasionally fail to release the plunger, releasing key, 
or back lock of the signal lever; or for other reasons. Then the 
instrument requires to be reset. Undoubtedly, the possession of 
this key in the hands of signalmen, whatever form it may take, is 
a distinct menace to the security of electric interlocking. Used 


Paper read before the Institution of Electrical Engineers, January 28th. 
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for its legitimate purpose, only when justified, it is, of course, an 
advantage in facilitating traffic ; and some means must be provided 
15 meet such cases, if disastrous delays are to be avoided on busy 
ines. 

It seems to me that neither the key, nor its equivalent, should 
be available for use at any one box, without the sanction, and 
concurrence, of the signalman in advance, or the signalman in the 
rear, just according to the purpose for which it is wanted. There 
are two. advantages in this—the concurrence of two men at a 
distance equally responsible, and proof of the fact of its being used. 
I suggest it can be done without extra line wire, by using the bell 
or locking wire, or both. In the case of cancelling where the 
plunger or key only is locked, and requires releasing, after 
accepting a train, it is the sanction of the signalman in the rear 
that should be necessary. Where the train does not pass through 
the section, and over the rail contact, or the rail contact fails to 
release the back lock after the signal has been lowered, it is the 
signalman in advance whose sanction, and concurrent action, should 
be essential. 

With the Sykes’s instrument, to release the plunger a small 
electro magnet may be fixed, normally locking the shutter over the 
keyhole, and thus preventing the key from being put into the instru- 
ment, to raise the ** Train accepted " disc, without a current from 
the rear box. In addition to this, the arrangement provides that, 
unless the key is withdrawn from the instrument and the shutter 
placed over the keyhole, the *block bell circuit, or the locking 
circuit, shall be broken down. This arrangement, necessitating 
the permission by current from the rear, also limits the use to the 
occasion, and the particnlar instrument for which permission is 
given. 
accepting key, in other systems), a bell signal may be given to the 
box in advance, indicating that a current is required to release 
the back lock or accepting key. The signalman asking would 
then depress his receiving key, to switch the current to the locking 
coils. The actual current would not only unlock the lever, but 
ring the bell, indicating that the current had passed to the locking 
instrument. A record of this at both places could be made in the 
train book. 

Diagram Fig. 27 (Plate), indicates the complete electrical con- 
nections of Sykes's system, and the arrangement applied thereto. 
The coils to be acted upon for the back lock being polarised, these 
permissive currents on the bell wire would be of opposite polarity 
to the bell currents, as the bell battery is joined up with the 
reverse pole to earth, so that its current would not actuate them. 
This ensures that the current transmitted shall be the one 
intended for the purpose. 

I have brought a model installation of Sykes’s system, repre- 
senting three stations, A.“ “В,” апа “О” (it was used for 
teaching our signalmen the system of working); and it is fitted 
with the arrangement for B" to be respectively released, as 
regards the plunger, from A, and, as regards the back lock, 
from C, so as to practically demonstrate its applicability. It 
will be seen by diagram Fig. 27 that the plunger releasing is done 
on the locking wire, and the back lock releasing on the bell wire. 
The whole additional fittings for each box, with Sykes's system, 
is & small coil for each locking instrument, and one or two good 
keys or three-way press buttons. 

In diagram Fig. 27 (Plate) the keys, or press buttons, or 
switches, to transmit a current to the rear to release the back lock 
(equivalent to actuating the rail contact) are marked A ; the keys or 
switches requiring to be depressed to receive and divert that current 
to the coils required, are marked B ; and the ordinary bell keys— 
which are, of course, in actual practice a structural part of the bell 
itself —are marked C, all inthe bell wire. The keys or switches to 
transmit the current to the box in advance, to unlock the shutter, 
80 that the plunger may be reset in case of cancelling, or a defective 
plunge, are marked D, and are in the locking circuit. The corres- 
ponding keys or switches to be depressed in order to receive and 
divert that current to the little shutter locking coil are marked E, 
and the coils themselves are marked F. In practice, unless the 
shutter is completely covering the keyhole (in which case the key 
must be out), the locking circuit is broken down at X. Of course, 
this is only one way of applying the principle, and it is applicable 
to any system, and by a separate wire, or otherwise, as desired. 

Sykes's Selector. 

Mr. Sykes has recently brought under my notice an electrical 
selector for signals (one form of which is in use at Waterloo 
Station), which is a device to be applied where several arms are 
attached to one post, so that one lever, and one signal wire, can 
operate any one of the arms upon that post, according to the 
points which have been set. It is thus a point detector, combined 
with a signal selector, and none of the arms can be operated 
except in the signal box. Neither pulling the signal wire outside, 
or lifting the rod at the signa’, moves any of the arms; the points 
must be set and the lever in the bos operated. Pulling the 
particular point lever that is wanted (providing the points are 
properly closed) operates the selector, and pulling the signal lever 


To ask for the release of the back lock (or the plunger, or | 


lowers the signal for that road only for which the points are set. 
The one upright rod on the signal, operated by the signal lever, 
is coupled to the middle of as many sway beams as there are 
arms, one end of each of which is attached to the rod belonging to 
each arm. Normally, pulling the lever, without first operating 
the points, lowers the arm for the through road only. If any 
particular points are operated this actuates the corresponding 
selector, the loose end of the sway beam belonging to the signal 
arm for that road is held down, and, if the upright rod is now 
moved up, it becomes the fulcrum which raises the end of the 
sway beam attached to that arm, and lowers the signal. А. 

Diagram Fig. 28 further clearly shows the electrical arrange- 
ment, and a model is on the table. 

In conclusion, the question may be asked, ** Who was the first 
and true inventor of electrical interlocking?’ The extended 
application and importance of the subject suggests there being 
more than one claimant. 

If we may assume absolute block working to be the only real 
block working, and that electric interlocking is not absolute 
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without a rail contact, then Mr. Edward Tyer has an early claim. 
In 1852, and 1854 also, he devised, and had in use, a rail contact, 
depending upon the deflection of the rail, by an engine or train, to 
automatically and electrically indicate the passing of such train over 
certain points. In 1869 he patented a complete system of electric 
interlocking and block, for controlling the signal, and point, levers, 
in combination with the block ; and he proposes to do electrically 
what is now done by mechanical interlocking, namely, prevent 
levers of all kinds from being used except such as were required 
for the train being signalled ; and for the siynalman in advance to 
have control of the section signal in the rear. 

In 1870 Mr. W. H. Preece (and I think Mr. Langdon was 
associated with him in the invention) introduced an electric lock 
on the South Western Railway, to be worked in connection with 


| his system of block. 
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Mr. W. R. Sykes claims that he, in 1872, introduced a rail | Line of Railway. | Description of Block. 


contact to electrically manipulate railway signals; and in 1875 
he introduced the first complete system of electric interlocking, 
making it necessary to have the concurrence of three stations— 
A, “В,” and C "—to get two trains into any one section. 

Mr. Spagnoletti was also early in the field with his arrangement 
of electric interlocking on the Metropolitan Railway, which I think 
was put in about 1882. Mr. Spagnoletti, however, in 1873, 
patented his system of clearing the road, or resetting the instru- 
ment, by a rail contact. 

Simplicity, efficiency, and reliability are to us, however, of 
more importance than questions of priority of invention of such 
apparatus; and the point may be left, I hope, to the friendly 
rivalry of the gentlemen named, all of whom deserve the most 
ungrudging, and generous, acknowledgment of what they have 
done, in the cause of electric block signalling, and electric inter- 
locking, on our railways. 


APPENDIX I.—Sykes's System of Electric Interlocking is in use as 


under :— 
Number | Number 
Railway. of levers > Railway. of levera 
locked. locked. 
РТН, ПАЛВАН ees et е eee 
Dublin, Wicklow, and ' London, Brighton, and 
Wexford ............... 8 South Со............ 648 
Great Eastern ..... ...... 1,022 | London, Chatham, and 
Glasgow & S. Western... 26 | r 1.520 
Hull and Barnsley ...... 254 | Metropolitan District... 136 
Liverpool Overhead...... 21 Мегвеу..................... 121 
1,051 | South Eastern 283 


London & S. Western ... 


APPENDIX II. Description of Block and Interlocking in ase on 


Principal English and Scotch Railways. 


Line of Railway. | Description of Block. 


Caledonian........ ^ 
semaphore block. 


Great Eastern ... | Tyer'sone-wiredouble 
line. 

Tyer's one-wire single 
line. 

Tyer’s tablet block. 

Sykes’slock and block. 

Single-needle block on 
joint-line, March to 
Doncaster. 

Three - wire single 
needle and bell. 

Blakey & O'Donnell's 
apparatus. 

Sykes’s electric slots & 
signal reversers. 

Spagnoletti's three- 
wire disc. 

Electric train staff, 
Webb and Thomp- 
son's. 

Tyer's one-wire Лоск 

Tyer's one- wire. 

Tyer’s train tablet. 

Three wire absolute 
& Tyer's one- wire. 

Tyer's semaphore, 575 
miles. 

Sykes's, 43 miles. 

Webb & Thompson's 
train staff, 50 miles 

Sykess  double-arm 
bell. 

S. J. instruments with 
bells (Metropolitan 
and Extension, and 
main line to Swan- 
ley). 

Three - wire constant. 
current, and small 
portion one-wire. 


Great Northern... 


Great Western ... 


Glasgow & South 
Western. 

Lancashire 
Yorkshire. 

London, Brighton, 
and S. Coast, 


and 


London, Ch'tham, 
and Dover. 


Londo and North 
Western. 


London & South- 
Western. One-wire (Preece's) 

Tyre's tablets. 

Needle block and 


bells, three-wire. 


Electric Interlocking, and to 
what extent in use. 


Tyer’s three-plunger | Modified system of interlocking 


in combination with Tyer’s 
three - plunger semaphore 
block on 50 sections of new 
City and Suburban lines. 

Sykes’s. Metropolitan District 
—Liverpool-street and Fen- 
church-street to Ilford ; on 
Colchester line; to Tottenham 
on Cambridge line; Woolwich 
and Enfield branches, and to 
Leyton on Loughton branch; 
in all, 50 signal boxes and 
1,022 levers. 

Electric locking applied to 13 
sections In various places, 


Spagnoletti’s at about twelve 
different points. 

Spagnoletti's onc- wire on Ham- 
mersmith and City Joint 
lines. 


None. 


Nicholson’s electric locking at 
one or two boxes. 

Sykes’s system, 43 miles; 11 
miles (country district) Saxby 
and Farmer’s. 


Throughout. Sykes’s, with 80 
treacdles. 

67 Sykes's fouling bars. 

57 Sykes’s electric shunting 
signals. 

76 electric facing point detec- 
tors, &c., &c. 

None, except (in a few instances) 
electric interlocking between 
sidings at a distance from 
station, withcontrolling signal 


Three-wire (Preece’x) | Three-wire block and Sykes's 


interlocking, 111 miles. 
Tyer's tablets and Sykes’s inter- 
locking, 141 miles. 


Hull and Barnsley | Webb & Thompson’s | Sykes's, 60 miles, 


tablet on branch 
line, 12 miles. 
| Sykex’s, about 60 miles 


Electric Interlocking, and to 
what extent in use. 


Manchester, Shef- | Single-needle three- | Evans’s interlocking for about 


field, & Lincoln wire. 10 miles. 
Sykes’s at Hawarden Bridge, 
and special arrangement of 
Mr. Hampson’s at the two 
swing bridges at Keadley. 
Metropolitan Dis- Sy kes’s ........... ...... Sykes's system in use nearly 
trict. throughout. 
Metropolitan...... Spagnoletti’s three- | Spagnoletti’s throughout. 
wire. 
Midland ............ Single-needle three- | Langdon’s interlocking, about 
wire. 12 to 15 sections. 
North Dritish ...| Three- wire needle | None. 
(Tyer's). 
One - wire needle 
(Tyer' s. 
| Tyer's tablet. 
North-Eastern ... | Three-wire single | None. 
needle. 
Webb & Thompson's 
train staff. 
North London ... | Pryce and Ferreira's | None. 


three-wire through- 
out. 

Walker's 1-wire sema- 
phore improved. 


Sykess throughout Charing- 
cross and Cannon-street lines, 
Safety bars at Cannon-street. 

None, except at intermediate 
sidings where points and 
signals are electrically locked 
and interlocked by Neale's 
electric locking. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


South-Eastern ... 


North Stafford- | Tyer’s one-wire, and 
shire Neale’s one-wire. 


(To-day) FRIDAY, February 26th. 
PuysicaL Society. 


& p.m. Mecting at Burlington House. Paper to be read, 
* On the Photography of Ripples,” by J. H. Vincent. 
ELEctTRO-HaRMONIC SOCIETY. 
8 p.m. Concert (Ladies’ Night) at the St. James’ Hall 
Restaurant (Banquet Room). 
MONDAY, March 1st. 
i ROYAL INSTITUTION. 
5 p.m. General Monthly Meeting. 
SOCIETY OF ENGINEERS. 
7:30 pam. Ordinary Meeting at the Royal United Service 
Institution. 
SOCIETY OF ARTS. 
8 p.m. Cantor Lecture lII.: “The Industrial Uses of 
Cellulose," by C. F. Cross, 
SOCIETY or CHEMICAL INDUSTRY. 
8 p.m. Ordinary Meeting at Burlington House. 


TUESDAY, March 2nd. 
RovaAL INSTITUTION. 


3 p.m. Afternoon Lecture VII.: Animal Electricity," by 
Prof. A. D. Waller, F.R.S. 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Papers to be read: (1) “ The 
Main Drainage of London,” by J. E. Worth and W. 
Santo Crimp ; (2) The Purification of the Thames,” by 
W. J. Dibdin. 

WEDNESDAY, March 3rd. 
INSTITUTION OF ELECTRICAL ENGINEERS, 

7.30 рт. Students’ Meeting at 28, Victoria-street, S.W. 
Paper to be read: The Lighting of Country Houses," 
by A. H. Graham. 


THURSDAY, March 4th. 
INSTITUTION OF CIVIL ENGINEERS. 
2:30 p.m. Students’ Visit to the Works of the Incandescent 
Electric Lamp Company, Brook Green, Hammersmith. 
SOCIETY OF ARTS. 
8 p.m. Howard Lecture VI.: The Mechanical Production 
of Cold," by Prof. J. A. Ewing, F.R.S. 
FRIDAY, March 5th. 
ROYAL INSTITUTION. 
9 p.m. Friday Evening Discourse, “ Оп Some Curiosities of 
Vision,” vy Shelford Bidwell, F.R.S. 
SATURDAY, March 6th. 
RovAL INSTITUTION. 
3 p.m. Afternoon Lecture I.: Electricity and Electrical 
Vibrations,” by Lord Rayleigh, F. R. S. ' 
INSTITUTION OF JUNIOR ENGINEERS. 


7:40 p.m. Conversazione at the Westminster Palace Hotel. 


* * Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 
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Salisbury * E. C. Cheques and Money Ord 
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J. A. EWING, М.А. Price 10s. 6d., post free. Also in German, 8s. 6d., poet free 
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RAPHAEL, [Ready end of March, 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. Fisuen. 


f . 
THE ELECTRIC ARC. By Mrs. HERTHA AYRTON. T 55 
"THE ELECTRICIAN " WIREMAN'8 POCKET BOOK. [Jn preparation. 
ELECTRIC TESTING FOR TELEGRAPH ENGINEERS. [4n preparation. 
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SPECIAL NOTICE. 


With this week's number of The Blectrician " is issued (gratis) a Sheet 
Table showing the Capital Expenditure on Electric Supply Undertakings 
in the United Kingdom up t» December 31, 1896. Complaints of non- 
reoeipt should be promptly addressed to the Publisher, | 


STEEL-PLATE PORTRAITS, 


Of Willoughby Smith (out of print); V. H. Preece, C. B., F.R.S.; Michael 
Faraday (1s. extra) ; Sir John Pender, G.C.M.G., M.P.; Sir William 
Thomson, F. R. S. (Lord Kelvin); C. H. B. Patey, C. B.; Dr. Oliver J. 
Lodge, F. R. S. Prof William Crookes, F. R. S.; Prof. von Helmholtz ; 
Prof. W. E. Ayrton ; Lord Kayleigh, F.R.S.; Cyrus W. Field; Werner 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; William 
Sturgeon; Dr. John Hopkinson, F.R.S.; Prof. J. J. Thomson, F. R. S., and 
Sir Henry C. Mance have been issued as Supplements to TRR 
ELECTRICIAN.” 

Copies of these admirably-executed Steel Engravings can be supplied, price 
18. each, post free on roller, 18. 2d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 48., carriage paid, 5s. ( U.K.) 
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NOW READY.—Vol. XXXVII. of “Tuz ELECTBICIAN," bound in 
strong cloth. Price 178. 6d., post free 188. 6d, Also ready, Cases for 


binding. Price 2s., by post 2s. $4. 
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THE COMMERCIAL TRAINING OF THE ELECTRICAL. 
ENGINEER. 


Never in the history of the world has the truth of the 
saying, Train up a child in the way he should go, and when 
he is old he will not depart from it been more thoroughly 
recognised than it is to-day. . From the moment the modern 
infant is compelled by law to creep like а snail unwillingly to 
school until he sets seriously to work to seek ‘‘the bubble 
reputation" on his own account—more or less—he is the object 
of the tenderest solicitude. The claimants to the honour of 
training him in the way he should go are numerous and 
exceeding fierce. As to the foundation of all things educational 
there is a general agreement; it is around the superstructure 
which shall be raised upon this common foundation that the 
battle ebbs and flows. Some can endure nothing but a 
building in the severest classical style; others have a han- 
kering after that picturesque jumble known as renaissance; 
others again insist upon utility first, utility last, and utility 
everywhere, and glory in the bold bald edifices which are so 
painfully in evidence in these days; others also there are, and 
this school is of quite recent growth, who would like, if they 
could, to return to the gothic pattern. Apart altogether from 
this charming diversity of opinion as to general principles, there 
is an almost equally wide divergence between our leading lights 
as to particulars. The elements of physiology and hygiene 
should form part of even the narrowest scheme of education, 
says the doctor; the sociologist puts in an equally emphatic word 
for the elements of political economy and sociology ; and the 
physicist, of course, is not behindhand either. Perhaps the 
climax was reached when in an article reprinted in these 
columns, which it is needless to say was of transatlantic origin, 
the argument was solemnly advanced that everyone should 
be trained to invent. Coming to the training of the electrical 
engineer, the different ways in which this important job 
should be carried out are exactly equal in number to z, 
х representing professors of electrical engineering plus engi- 
neers who write about education. 

It is not, however, the curricula at engineering colleges 
that we wish to discuss just now, but rather the best method of 
filling in the time, painfully protracted in too many in- 
stances, which elapses between the application of the last 
educational coat of paint and the securing of the first pro- 
fitable job. A command of German or French, or better 
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The GENERAL ELECTRIC CO., Limited. 


69, 71 & 88, Queen Victoria Street, E. G. 


BRANCH OFFICES—71, Waterloo Street, GLASGOW; 39, Corporation Street, BIRMINGHAM; and 
13, Westgate Road, NEW‘ N EWCASTLE-ON-TYNE. 


LIBERAL DISCOUNTS TO THE TRADE. 
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0 з a DOCK HOUSE, 


(UNITED ASBESTOS ( 


M- = BiliiterStreot 
= LONDON, Е.С. 


FINE ASBESTOS PAPER, for Dynamos, &c, | d 
PIONEERS ASBESTOS TUBES ond CEMENT, for ое All 00008 are made at our Works, 


OF THE Light Leads, near London, and are of the, 
ASBESTOS TRADE. assESTOSFIRE.PROOF PAINT, for protecting best possible description. 


oodwork, troughs for leads, & „De 
The ONLY COMPANY in ASBESTOS MILLBOARD. STRIPS, tor ditto Specify “SALAMANDER” Brand, 


theWORLD owning FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 


y БЕ а ASBESTOS COVERED WIRES. aeg UH ташаан ишо. 
Y s NÉ 2 
— 2 orking Asbestos рдтемт SALAMANDER LUBRICANT, for Bundings GLASGOW, 28, Bothwell Street, 
906 Mines in both PACKING, тт CONDUCTING COVERING Dock. 87. 122, 8008 а 
Dock. 8T. PETERSBURG, Gostinoe Dvor (In. 
ITALY & CAN ADA for Boilers, &c. terior) No. 61; ANTWEBP, Rue Montevideo. 


The UNITED ASBESTOS PATENT “SALAMANDER” DECORATIONS. 


WNowel Application of Asbestos in Embossed Wall Decorations. 
DESIGNS BY LEADING ARTISTS. CAPABLE OF INFINITE VARIETY OF | Prices and Particulars on application to 
DECORATIVE TREATMENT, FIREPROOF. WEST END DEPOT—158 & 160, CHARING CROSS ROAD, LONDON, W.C. 


F. WIGGINS & SONS, m. 10d, TOWER R HILL, E., 


Telephone No. 2248 Avenue. 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 
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BE ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 
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BOULTON & GO., Lambeth, LONDON, S. E. 
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ST. HELEN’S, LANCS. GLASGOW ....Bothwell St. 
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Berend (O.) and Co., Dunedin House Basinghall-avenue, London, E. O... — 
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ents for“ Constantia“ Incandescent Lamps, &c. 
Dennis W. F. and Со. 98 Billiter-street, London, E.C. eeeuceenee 70999 2200906 
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International Electric Company ,65, Redcross-street, London, E. CO. 
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Agents for “‘ Hard” Incandescent Lamps, Weinert’s Aro Lamps, an 
, Messrs W. Kücke & Co. 
ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London,8.W..... 8 
“D, P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent. — 
Edison and Swan United Electric Light Company, Ediswau-buildings, 86-87, 
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Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C., & Millwall, E. 88 
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* estminster, London, 8. W. *"20090990009000900900000090002000090€90-0995000042400009920 
IE. B. Accumulator Co., 8, Delahay-street, Westminster, London, S.W.... 10 
International Electric Company, 56, Redcross-street, London, Е.С.  ........ 


Lamina Accumulator Syndicate, Broad-street Avenue, London, E.C......... 
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Slemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 
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Indestructible Paint Company, 27, Cannon-street, London, E. 0G. . 
Kirkaldy ,(J.) and Sons, East London Works, Garford-etreet,London, E. . 83 


ARO LAMPS. (See LAMPS) 
ASBESTOS. 


United Asbestos Company. Dock House. Billiter-street, Loudon,E.C. a sse 
Willcox (W. Н.) and Co., 94 and 86, Southwark-street, London .. ..sesose-+ oe — 
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BATTERIES. 


Chloride Electrical Storage Syndicate, 89, Victorin-stroet, London, 8.W....... 
“ D.P.” Battery Co., 66, Victoria-st., London, S. W.; and ola Chariton, Kent. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.O., and Branches ......... AE Seaway edad a 
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56 and 56, Bishopsgate-street Within, London, E. C . . окан " 
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and Erith Marshes, Kent а y DUAE M E aie EA 14 
Connolly Brothers, Blackley, Manchester. London Agent: С. F. Quicke, 
72, Finsbury-pavement, Е.С есозоозозовововооо оо оо е 669 „464% 2 6 „ „ ое — 
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| | ADDRESSES. 
JULIUS SAX & OO. Ltd. Electrical Engineers and 


ELEOTRIO LIGHT CONTRACTORS, RIDGMO REE 
STORE STREET, LONDON, W. O. c LE 
| Established 1855, 

Specialities—Electrio Bells, Burglar Alarms, Fire Alarms ; 
Clocks and Fire Indicators combined, Water Gauges, Billi va Marco 
Electric F Speaking Tubes, Gas Lighters, 
Electrical Testing and Telegraph Instruments, Electrical Torpedo 


Apparatus. 
Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 
control of the Metropolitan Board of Works, 
Cell Calls for Police Stations, Prisons, &o., as devised for and ado by 
rue Bom Office. OM re ы Коз Office and War Office. 
eotrio ing—Domestio an io. timates Free on Applicati 
Eight Prize Medals awarded. RES 
Telephone No, 3548, Telegraphic Address: Sae London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors, 
Manufacturers and Suppliers of every. requisite for Aro or Incan- 
Pn сурөт tie in Primary Batter tor ride i * 5 

ries for ting, i 
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.short notice. Estimates free. Toleph g on any scale at 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
R 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
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If You Want to Buy, Hire or Sell 
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ENGINES, BOILERS, OR ANY KIND OF MACHINERY: 


SEND ee STAMPS FOR 
) у уф -Ш-—] 


MONTHLY MACHINERY RECISTER, 


Newport, Mon., 
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Classified Index to Electrical Тыш 


GABLE SUPPLIES—Continued. 

British Insulated Wire Co.. Preston 

Edison and Swan United Eleotric Light Company, Ediswau-buildings, 96-87, 
Queen-street, London, E.C.. and Branches .... 

Fowler-Waring Cables Co., 10. Fenchurch-atreet „London, Е, C: &N. ‘Woolwich 

General Electric Co. 825 71 & 88, Queen Victoria-st., London, E. C.; &Salford 

Henley E (W.T. MN alford, Manchester; and 89 Victoria-st., London. 8.W. 
enley's(W 


London vu ade re Co., Playhouse-yard, Golden-lane, London, E. CO.. 
Salmony (H. M.) and Co., 61, Charing oss-road, London, W. GGG 
Blemens Bros, and Со.,18, Queen Anne’s Gate, London; and Woolwich, Kent 
Soeiété d Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
Victoria-street London, K. C. and 1Ахөгроо1..............в»5...... Poco ws 
CARBONS. 
Brush Electrica IEngineering Со, 49, Queen Victoria-street, London, E. O. 
Carbon Syndicate, 89, Victoria-street, Westminster, 8. W. РГР 
Edison and Swan United Electric Light Company, Ediswan-buildings, 06-87, 
Street, . Ti O., 8.0 Branches esess ненен 


Krupka & Jacoby, 61 and 62, ого, Old Br London — —— — 
Balmony (H. M.) and Co., 61, Charing Cross- road „London. W. ОЕЕО — 
é Asiman. Bros. and Co., 13, Queen Anne's-gate, London; and Woolwich,Kent 6 
Edison and Swan United Eleciríc Light Company, F 86-87, 
Queen-street, London, E.C.. and Branches ........ — 
General Electric Co. , 69, 71 & 88, Queen Viotoria-st., London, E. C; X Saliord 93 
Harris (J. F. and Ө. ),68-60, Wilson-street, Finsbur „London, k. O. 11 
MoGaw and Co. ,York-road, Lambeth, London, S. WW. 13 
e Oo., 1 and 2, Artill lane Bish 
Or and Oo., I an ery-lane Bishopsgate- street Withont, B. O. 10 
CONDENSING PLANT, ? Tt 
Allen(W. . 4 00 & Co., Bedford; and 19, Great George - street, London, S. W. 18 
Belliss (G. „ Ledsam- street Works, Birmingham; and 9, Victoria- 
street, Lond Me PW Settee la weed ——— — ' ———— ÓU— X ean 18 
Easton, Anderson & Goolden,3. "Whitehall-pl. London, S. W. Works: Erith, Kent 93 
Muirhead & Co., 54, Old Broad-street, E. C.; and Elmer'g End, Kenut ...... 12 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. W. e == 
CONDUITS. 
Orompton & Co. r C. and Chelmsford 16, = 
Doulton and Co., Lambeth, London, S.... 
Fowler-W aring Cables Co. „10, Fenchurch-st. » London, E.C.; & N. Woolwich. p 
General Electric Co., 69,71 & 88, Queen Victoria-st. London, E. C.; &Salford 28 
Johnson and Phillips,14, Union-ct.,Old Broad-st.,London ;& Charlton, Kent 1, n 
Laurenoe, Scott an Co., ; Gothic Works, Norwich ...... „ 
Stiff (J.) and Sons. The London Potteries, Lambeth, London, 8. M. — ns we 2 
9 PLUMBAGO. 
Carbon Syndicate, 80, Victoria-street, Westminster, SW. ...............„ IL 
Doulton and Co., Lambeth Pottery, London, B. E... 19 
OP Berend (0) d Co. Dunedin H B balls 
„апа Со. n House, Ba venue, London, E. O.... — 
Dorman and Smith, Manchester; and 94 ттар Oross-road, London, W. C. 85 
Edison and Swan United Electric * ар company, улака aes 50 -87, 
Sera Rlectrlo Co,, 69:71 & i9. O Victoria: & Salford 93 
one pate 1 at., London, . C. & Salford 23 
Б» on FE = 
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23 


el. Works Co., I. Martin’. lane, Lond., E. O.; and N. Woolwich / 1 
Johnson and PRM рв, 14,Union-ct.,Old Broad-st., London; & Chariton, Kent1,11 


9 


6 
15 


1 


81 
11 


General Electric Co., 69,71 & 88. Queen Victoria-st. London, 
. MANUFACTURERS. 
Brush Electrical Engineering Co. , 49, Queen Victoria-street, London 
Clarke, Chapman and Co., Gates head-on-Tyne; and 60, Fenchurch-st. „London 
Clayton Foundry Co., Clayton, Manchester 
Crompton & Co. „Mansion Houge-buildings, London, E.C.; 
Crypto Works Co., 29, Clerkenwell-road, London, Е.С 
&vy Electrical Construction Co., 15, Victoria-street, Westminster, S 
n, Anderson& Goolden,8, Whitohall-pl., London, 3. W. Works: brich, Kent 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches 
HMectric Construction Oo., Wolverhampton; and Dashwood House, ‘Old 
Broad-st., London, E. O. 
Fowler(J. ‘and Co. „Leeds, and 6, Lombard street, London, E. C. —— 
GeneralE ectrio Co. 69, 71 & 88, Queen Victoria-at., London, E. C. & Salford 
Holmes (J. H.) and Co., Newoastle-on-T e; and 17, Soho-square, "ойор, W. 
Johnsonand Phillips,14, Union-ct., Old 
Laurenoe, Soott and Co., Gothic Works, Norwich 383 o 
Mather and Platt, Selford Ironworks, Manchester ......... 3 5 
Newton Electrical Works, Taunton, England 
n, C., 2, Wynyatt-street, Clerkenwell, London. Е.С. .. — 
Siemens Bros. & Co.,12, чоор Anne's-gate, London, 8 W.; ;& Woolwich, Kent 
EBONITE AND VULOANIT 
Harburg India Rubber C.Co. e. Winter,188, London Wall » Wood-st., London 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester dienes өш. 
ELECTRIC BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
- Queen-street, London, K. C., and Branches 
General Electric Co., 69, 71 & 88, Queen Victoria-st. London, R. O. &; Balford 
Telegraph Manufacturing Co., Helsby,near Warrington ; And il, Queen 
‘Vi street, London, E.C. ‘and Liv 
Western Electric Co., 79, Golaman-atroet, 
ELEOTRIO GAS LIGHT 
Edison and Swan United Electric Light Company, Ediswan-buildings, eke 
Queen-street,London, E. O., and Brandes ee nene 
eral Electric Oo., 69 & 71, 8 Victona-st London, E. O; & Salterd.. .. - 
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LONDON SHOWROOMS AND STORES: 


11, Queen Victoria St., E. C. 


Dynamos and Electric Motors. 


DISINFECTANTS. PAGE 
Sanitas Co., Three Colts Lane Bethnaldreen, London, 1 80 
DYNAMO BOLTS. 
Armstrong, Stevens and Son, Whittall-street, Birmingham  ............... „ 17 
DYNAMO BRUSHES. 
Dickson, James, 48B, Gray’s Inn-road, London, W. C. 10 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-57, 
Queen-street, London, E. O., and Branchen . 2 — 
E. C. & Salford 23 
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Classifiod Index to Electrical Trades— Continued. 


ELEOTRIO LIGHT CONTRACTORS—Continued. 
aing, Wharton and Down, 82a, New Bond-street, London, W.. „ 0% % % % оо 
Laurence, Scott and Co., Gothic Works, Norwich ve*-709060í6(06009092020090000009 10009060 
Mather and Platt, Salford Ironworks, Manchester oroo 
Sax (Julius) and Co., Ri ount-street, Store-street, London, W.C........... 


Siemens Bros. & Co., 12, Queen Anne's-gate, London,8.W.; & Woolwich, Kent 


ELECTRIO MINE EXPLODERS. 
Siemens Bros. & Co., 12,QueenAnne’s-gate London, 8. W.; & Woolwich, Kent 
ELECTRIC MINING MACHINERY. 
Easton, Anderson & Goolden,8, Whitehall-pl., London.8.W. Works:Erith.Kent 
Edison & Swan United Electric Light Company, Ediswav-buildings, 86-87, 
Quee»-street, London, E. C., and Branches 
G»neral Electric Co.. 69,71 & 88, Queen Viotoria - at., London, E. C., & Salford 
ELECTRIC TRAMWAY SUPPLIES, 
Anderson, A. and J. M., 85, Victoria-street, Westminster, London. S. W. 
ENGINEERS and CONTRACTORS 
неш (о. F: S Co., Ledsam-st. Works, Birmingham; and 9, Victoria st., 
n on, . $060420090002928900^5890400000090900909090090900020000920992a2009092000099 99 
British Thomson-Houston Co., 89, Cannon-street, London, Е.С. ............ 
Brush Electrical Engineering Co., 48, Queen Victoria-street, London, E. O. 
Chamberlain and Hookham, New B lomew-street, Birmingham 
Chloride Electrical Storage Syndicate, 30, Victoria-street, London, S. W... . 
Ctarke, Chapman & Co., Newcastle-en-Tyne, & 60, Fenchurch-st., London, E. C. 
Clayton Foundry Co., Olayton. Manchester è 
Connolly Brothers, Blackley, Manchester. 
pavement, London, E.C. осеозво овсзоооооооооооосововоо 


Davy Electrical Construction Company, 15, Victoria-st., W 

Drake and Gorham, 66, Victoria-street „Londo 

Easton, Anderson and Goolden, 8, Whitehall-p 
Erith, Kent LE EE EEEE] eeee *9909830990900000€9020900009990060090929 

B : and Dashwood House, Old 

OA %%% . 

Electrical Power Stor. Oo., 4, Gt. WInchester-st., London, H. C.; & Millwall, Е. 

Fowler (J.) 
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9 9 ee 
8.W. €909099009000000000 * 9 € 9? ев 


London, S. W. Works: 


don,&N, Wool 


New Bond-street, London, Ww... зоовоооовео Di 
А Works, Norwich 
Mather and Platt, Salfo a Ironworks, Manchester .... 
Mavor and Coulson, 47, King-street, Bridgeton Cross, G W 2 оо ооооее 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ...... 
g, J. H., 48, Skinner-lano, Leeds „ secu oocessecos os ononsosen 
Pulsomet er Engineering Co., Nine Elms Iror Works, London, 8.W. ........ 
Sax (Julius) and Co. , t-street, Store-street, London, W.O........... 
Siemens Bros. & Co., 12, n Anne’s-gate London 8.W. 14 Woolwich Kent 
Westinghouse Electric Oo., 88, Victoria-street, Westminster, London, S.W... 
ENGINE PACKING. | 
Willcox (W. H.)and Oo., 34-86, Southwark-street, London, 8.E. me peo oo mo me e» 
Ено арыю Company, Dock House, Billiter-street, London, B. O. 
Allen (W. H. Son, and Oo., Bedford; & 19, Gt. George-street, London, S. W. 
| С & 9, Viotoris-si 


gs eee o., Ledsam-st. Works, Birmingham; y V 

n n . €€090090909000000000906000000000000€0 0990000080 ов 0090000000906082000 
Brush Electri — Oo., 49, Queen Victoria-street, London, Е.О... 
Clarke, Chapman & Оо. Gateshead-on-Tyno; & 50, Fenchurob-st., London 


Olayton & Shuttleworth, Lincoln ; and 96, Queen Victoria-st., London, E. O. 
Crossley Bros., Openshaw, Manchester; and 10, ft. Bride-st, „. C. 
Davey, Paxman Co., Colchester; and 78, Queen V 


n 
ictoria-st., London, Е.С. 
чч n, rper vite and Goolden, 8, Whi -place, London, B. W. Works: 


th, €906900090000830€08000090€6000005209*59000090000907.200090909299 

Fowler x энд Co., Leeds: and 6, Lombard-street, London, R. OO... 
Hindley, E. 8., 11. Queen Victoria-st., London, E.C. ; and Bourton, Dorset 
Mather and Platt, Salford Ironworks, M gov 
Ransomes, Sima, & Jefferios, I n, E. O. 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st., E. O. 

Willens and Robinson, Thames Ditton, Surrey ооовооооооооооооооовоово ое о о 
ENGRAVER8 AND DIVIDERS, . 

Naumann, P., 71. Pentonville-road. London, N. 662 „ 6% %%% % O jͤth ͥůgm n оа - о ооо 

Braham, A. & E., Bridge House, 181, Queen Victoria-street, London, E. C.. 
EXPANSION SHEETING AND RINGS. 
ui aed Asbestos Company, Dock House, Billiter-street London, B.O ...... 

Delaware Hard Fibre Compan 


anchester ..... sede) ore 
wich ; and 9, Gracechurch-st., Lon 


15. Long-lane, London, E. O оо ос оо qe me & o9 

Moseley (D,) and Sons, Obapel Field Works, Ardwick, Manchester... -- -- — 

Mosses and Mitchell, 68-71 Ohiswell-street London, E. O. 

FITTINGS FOR ELEOTRIO LIGHT. 

Benham and Froud, 40-43, Chandos-street, Strand, London, W. CO... . 
Mansi Chelmsford 


Orompton & Oo. on House-buildings, London, E.C., an 

Dorman and Smith Salford, Manchester ; and London and Gi 8 

Edison and Swan United Electric Light Company, Ediswan Bu , 36-97, 
Quoen-street, on, E. G. and Branches оооооозоов —— 4 

Е тегей and Co Drury-lane, London, W.C.; and B Багаев 


‚ 97-85 
General Electrio Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 
Union-ct, Old Broad-st., London; & 
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Crompton & Co., Mansion House-buildings, London, E.C., and Chelmsford. 16,22 
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16, 22 
25 


Chariton, Kent. 1 11 


, Wharton and Down, 82a, New Bond-st., London, W... 
Lund A. P., Bradbury-street, » London, N. — = 
Balmony (H. M.) and Co., 61 Cross-road, London, W.O... — 
. Telegraph m per dr. Co., Helsby, near n; and 11, Queen 
Viotoria-st., London, E. C., and Liverpool „„ 1 
А Weatern Electric Co., 99, Co -stroet Lo о es an os 009990099990 от 18 
FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. Е.С. .... — 
Bonnella (H. D.) & Son, 58 Mortiiner-strect, London, W. 0200 ов „eee 17 
. Cossor, 67 Farringdon-road, London, E.C. 6 % % %% %% %„ꝗ 6% % „% 6% %% %% „ „% „% „% „% 6% „ ое „ ообо е є 8 
©з? J. „8, 9 and 10, Hatton-garden, London, E. O оооооооооооооооооооо оов 8 
Edison & Swan United Electric Light Com „ Bdiswan-buildings, 38-87 
Queen- street, London, ER. C., and . Sek adio ed бөк pad КРА a 
Laurence, Soots and Oo,,G0tnie Works. Norwich ~.» ne — == o- — = a =e eo ~se — 
General Electric Oo., 69, 71 & 88, Queen Victoria-st., London, E.O., & Salford 23 
C & 
eneral Electric Co., 69, Queen t., London, E. O.; & Salford 28 
GENERATORS. | b p 
British Thomson-Houston Oo., 88, Cannon-street, London, E. Cc... 
GLOBES AND SHADES. 
Dorman and Smith, Manchester; and London and Glasgow .........—..— 25 
Drax eand aoe? К beg ira 1 FVV we 7 
son and Swan ectrio t mpany, Ediswan-buildings 
96-37, Queen-street, London, E. C.; * VF 
Evered and Co., 37-85, Drury-lane, London, W. C., and Birm e == 
авасы Electric Co., i 2 P 88. үче Tuer sk, London, C., & Balford 28 
Johnson and Phillips, 14, Union-oct. road · st, Londo ar Kent 1, 11 
—!!. AR 
ONES, James J., 8, " arden, Londo е e» as as v» оо 9 69 эз ое те 
НА purg India RabberO, Co ар | ы ; 
rC., Co. nier Londen Wall, Wood-st’, XO. 11 
Moseley (D.) and Sons,Chapel Field Works wick „Manchester : — 
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INSTRUMENTS. 


PAGE 
Berend (O.) and Co., Dunedin House, Basinghall-avenue,London,E.C, .... — 
Cambridge Scientific Instrument Co., Cambridge ......... 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 10 
Crompton and Co., Mansion House-bulidings, London, Е.С. : & Chelmsford 16, 22 
Edison and 8wan United Electric Light Company, Ediswan-buildings, 86-87, 
Qaeen-strcet, London, E. C., and Branches 
101, St. Martin’ : 55 
Evered and Co., 27-55, Drury-lane. London, W. C. ; and Birmingham 


alford 


Ele! 


54, Old Broad-street, F. C.; and E'mer’s End Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London. R. O. 
Nalder Brothers and Thompson, 84, Queen-st, Ohsapside, London, Е.С. .... 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, Е.С. ........ 
Pi Г] J. 9 56, Hed Lion-street, Clerkenwell, London, R. OC evneeeon ee 02898 00 0 о 945 
Richard, Jules, Paris ................ E 
Bax (Julius) and Co., Ri unt-street 
Siemens Bros. and Co.,19,Queen Annels-gate, London; and 
Stanley, W. F., Great Turnstilo, Holborn, London, E. G00... 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Viotoria-street, London, E.C.; and lverpoownlnlnl!lnlnn оо оноо ое но 1 
White, James, 16-20, Cambridge-stroct, Glasgow 22 


Store-street, London, W. C 
Wool wich, Kent 


INSULATING MATERIAL. 


Bayley & Co., Stanhope-street, Birmingham „ 17 
Bullers Limited, 82 and 89, Queen-st, London, E. C.; and Hanley and Tipton — 
Delaware Hard Fibre Co. 15, Lo lane, London, E. OOo . . ·˙. qr] 2 
Moseley (D.) and Sons, Chapel Field Works, Ard wiok, Manchester ........— — 
Moesas and Mitchell. 48-71. Chiawoll-street, London, Е.С CI 31 
Scholzig (Oscar), Dashwood House, London, E. COO... 77 


INSULATORS, 


Bullers, Limited, 82 & 88, Queen-st., London, B. O.; and Hanley and Tipton. — 
Doulton and Co., Lambeth Pottery, London, В.Е. се: 2 „ 6 0 %%% %% % %%% %% %%% „%% 6 23 
Ed'son and Swan, United Electric Light Company, Ediswan-buildin z«, 86-37, 

s Queen-st, E. C., and Branches 62 2626 „0 6 „ овоо во % оо ç⏑Fg ,“ ç—ç THES A» оо жй 
Evored and Co., 47-65 doy rms London, W.O.; ‘and Birmi m.... в — 
General Electric Co., 69, 71 & 88, Queen Victoria-st,, London, E.C.; & Salford 23 
Henley's (W. T.) Tel. Works Co. , Martin's-In, Cannon-st., Lon., & N.Woolwioh 1 
Johnson & P ps, At, Union-ct., Old Broad-st., London; & Chariton,Kent 1, 11 
Siemens Bros. & Co., 19, Qneen Anne's-gate, London; and Woolwich, Kent. 6 
Stiff (J.) and Sons, London Potteries, Lambeth, London,8.W.4.............. 8 
Telegraph Manufacturing Oo., Helsby, near Warrington; and 11, Queen i 


Victo „London, E. O. and Liverpool. se es ao noas as oses sa 
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MANUFACTURING ELECTRICIANS. 


Johnson & РЫП 
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dlswan- buildings, 86-87, 
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Dashwood House, Old 


Broad- street, ond 
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е 13 
58, -street, London E. C. „4645656524 „„ „„ -= 
Arc), 14, Union-ot, Old Broad-st, London; & Chariton,Kent 1, 11 
Scholzig (Oscar), Dashwood House, London, E. CC. . „ — 
Siemens Bros. and Co., 13, Queen Anne s-gate, London, S. W.; and Woolwich 
Still (W. M.) & Co.. 24, Charles street, Hatton- garden, London 
Sunbeam Lamp Co., Gateshead-on-Tyne: and 50, Fenchurch at., London. E. C. 
Weinert, K., Admiralstrasse 18d, Berlin.—Sole Agents, Wilhelm and Co., 

182, Wool Exonange, Coleman-street, London, E. ...................... 
Western Electric Co. (Arc), 79, Coleman-street, London, E. O. 6 „ „„ % ¶ ое 18 
Zurich Incandescent Lamp Co., 47, Victoria-etreet, London, S. W.... 


е 
11 


8 
Edison & swan United Electric a Company, Ediswan- uildiags, 86-87, 
Q ranches асосе sodas eroe ra eens 
General Electric Co., 6¥, 71 & 88, Queen Vict rla-st., London, . O.; & Salfor i 
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Muirhead and Oo., 54, Old Bro; d street, &. ; and Elmer’s End, Keat .... 
Sax (Julius) and Co 


Willoox (W. Н.) and Co., 84-86, Southwark-street, London, 8.E. . 


Dorman and Smith, Salford, Manchester; and London and Glasgow........ 
Drake and Gorham, 66, Victoria-street, London, 8. 
Easton, Anderson& Goolden, 3. Whitehall-pl.,London,8. W. Works: Erith, Kent 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 

Queen-street, London, E.C.,and Branches ......... TTD ооо она 
Elnott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. O., & Salford 
Henley's(W. T.) Tel. Works Co., 27, Martin’s-lane, London,and N. Woolwich. 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. I, 11 
Laurence, Scott and Co., Gothio Works, Norwid. os 
Lundberg, A. P., Bradb -street, Kingsland, London, N. O .es sees 
Muirhead and Co., 54, Old Broad- street, E. C.; aod Eimer s End, Kent...... 
Nalder Brothers and Co., 16, Red Lion; street, Clerkenwell, London, E. O. 
Bax (Julius) and Co., Ridgmount-street, Store- street, London, W. C... 
Siemens Bros. & Co., 19, Queen апе да! London B. W. 3 & Woolwich, Kent 
Telegraph Manufacturing Company, by, near Warrington 
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d 11, Queen 
London, E.0.; and Liverpool . 1 
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k M. e TR jest Honours at = | 8. SMITH & SONS 
Е Аа NON-MAGNETISABLE WATCHES. 


ше Kew Tests were instituted in 1884, and we then gained the Premier Position. 
We have been mentioned in the Blue Books of each successive year, and in 1895 we 
again take ЖШ — Honour. 


Only Makers 0f 


THE TESTING of our ADM i ror ADMIPA LTY. ii) the Four Diat 60 


WATCHES by the minute Rex ording х 


Non-Magnetisable 
IIYDROGRAPHIO DEPARTMENT, Silver or Steel, Split Seconds 
ADMIRALTY, LONDON, S.W., 210. Chronograph. 
9th May, 1804. 18-carat Gold, À 
Sir, —I have much pleasure in returning 

you the two Non-Magnetisable Watches £25. 
which you were eo enough to send for 
my CON They have successfully 
passed through & severe test in close 
proximity to a powerful dynamo, and I 
e Astronomer Royal is in cor- 

repond en with you on the subject. 
am, sx your obedient Servant, | 
Н. WHARTON, Hydrographer. | 
Mone. 8. SMITH & Son, 9, Strand, W. O. 


Prize Medal, Electrical Exhibition, 1892, 
for Non-Magnetisable Chronographs. (8 


eM Cn We are the ONLY MAKERS of this 
Nis def ning T. edel time SPECIALITY (Note the Dial). — * 

of the Sun er озо the Mertaian: АКА Invaluable for taking Observations, 1s-ct. 4 

= DN Gin oneot SMIS Matches Sipo Timekeeping in no way affected by °°: 


S. SMITHASON 
9. STRAND. 


к. Silver 
hrs li: Class A ту: ч 
Establish a ТАП a Century. TRAND LONDON ..- the Chronograph Movement. e nae E 
CERTIFICATE AND WARRANTY WITH EVERY WATCH. 5 ass D, 25. 
OLD WATCHES AND JEWELLERY TAKEN IN EXCHANGE. POSTAGE FREE AT OUR OWN RISE. 


Our Treatise on Watches, just published, 160 pages, 400 illustrations, free oa application. 


S. SMITH & SON, viren, 9, STRAND, W. O. zn xew оввквултову. 
NOW READ. 


The 7897 Edition of 


“THE ELECTRICIAN” 


ELECTRICAL === DIRECTORY 


The Big Blue Book ("7") 


CORRECTED TO FEBRUARY 3rd, 1897. 


This 1897 Edition contains about 130 pages in excess of the last (1896) issue; and amongst the 
New Features may be mentioned—A number of useful Tables; a Folding Sheet Table of Electric Railw ays 
and Tramways in the United Kingdom with Engineering Details; Municipal Supply Regulations; The 
“Wright” and Allied Systems of Charging for Electric Current; Free Lamp Rules; L. C. C. Meter 
Rules; ; an Original and Complete Account of the Organisation of the International Telegraph Bureau 
at Berne ; and much other additional matter of interest to the Electrical and Allied Professions. All 
the usual ori ginal features of the Book are brought quite up to date (February, 1897). 


The New Edition is corrected up to February 3rd, 1897, and embodies the more than usually 
numerous alterations which have taken place during the first month of the current year. These altera- 
tions represent three-cighths of the entire additions and corrections necessary to the Directorial Divisions 
of the Book. A New Division has been made in the 1897 issue, which includes a very Complete List 
of the leading Japanese Electrical Firms, Professional Men, Government Departments and Officials, 
Institutions, &c. 


NO INCREASE IN PRICE : 7s. 6d.; post free, 8s. 3d.; abroad 9s. 


| ‘OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
i THE RLECTRICIAN ” PRINTING AND PUBLISHING CO., Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London, E.C. 
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Classifiod Index to Electrical Trados.— continued. 


METERS (Electricity). | 
Chamberlain and Hookham. New колмен t. Birmingham ........ 
Edison and Swan ‘United Electt-o Ifght'Compatiy, Ediswat-butldi pgs, 88-87 
Queen-strect, London, R. O., and Branchen — 
General Electric Co., 69, 71 & 88, Queen Victoria-st. London, E. C.; & Salford 23 
Johnson and Phillips, 14, Unlon- ot. Old Broad - at., London; & Charlton, Kent. I. 11 
Laurence. Scott and Oan., Gothia Works, Norwich. mac M le T ЕЕ — — 
wine Electric Co., 82, Victoria-street, Westminster, London, S. W.... 30 
Nauders. Wake & Co., 93, Great St. Helen‘a, London, E. C. 2 6% % „ „ „%%% 11 
Wiens (F. & sons, 10, Tower-hill, and 102 and 103, Minories, Londen, B. O. 23 
MICROPHONES. А 
Consolidated Telephone Consternation & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. C.: and Coventry, England.............. 
General Electric Qo..69,71 & 88, Queen Victoria-street,.London, E. C.; & Salford 
International Electric Company, 55, Red Cross - street, London, E.C .......... 
MOTORS Electric). 
British Thomson-Houston Co., 88, Cannon-street, London, Е.С — 
Brush Electrical Engineering Co, 49, Queen Victoria -· street London E. G ХІ 
Clayton Foundry Company, Clayton, Mauche ster. 1$ 
Crompton & Co., Mansion House-buildings, London, E.C, ; & Chelmsford. 16,2: 
Crypto Works Co.. 29, Clerkenwell-road, London, E.C. 17 
Easton, Anderson & Goolden,8, Whitehall-pl.,London,8.W. Works: Erith. Kent 88 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 


ence а 


188 


87, Queen-street, London, E. C., and Branches . — 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 

Broad-street, London, E.C. ооо ооо оо '""ec0cc56€ оо - 2 66 • оооесооеооое ов ов е ° оо 5 
General Eleotric Co., 69, 71 & 88, Queen Victoria-st., London, E.C. ; & Salfo 23 


Greenwood and Batley, Armley-road, Leeds; and 16. Gt. George-at., London — 
castle-on-Tyne; & 17, Soho-square, London, W. 4 


Laurence, Scott and Co., Gothic Works, Norwich ......... енени 
Mather and Piatt, Salford Ironworks, Manchester ......... —— ————— е y 
Siemens Bros. & Co., 13. Queen Anne’s-gate, London, S.W. and Woolwich 6 
NON-CONDUCTING COMPOSITION. : | 
United Asbestos Co., Dock House, Billiter-atreot London, E. C.. 23 


NON-MAGNETISABLE WATCHES. | 
Smith (S.) and Son, 9, Strand, London, W.C. оо GP оогоо сооз X08 00 OD 0 O оо оо 6 O OD 2 
OIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-et, London, E. C.: & Salford 9 
Wells (A. C.) & Co., 93, Midland-road, St. Pancras, London; and Mauchester — 
PAINTS, & 0. . 
р п estructible Paint Co. е ee an em оо «o mo оо mo ow 83 
P AT ENT AGENTS. »27,Cannon-street, London, Е.О 
pman (J. C.), 70, Chanoery-lane, London, W. C0 .. 4 ~— 
а Lorrain (J. d. N Я е ы Мә 26200059094 
PO R ОЕ PAN ), Norfolk House, Norfolk-street, Strand, W.C 80 
а ers Limited, 82 &8 1 чь. nom TT 
PO R o Ui 8 CELLS. 3. Queen-at., London, E.C.; and Hanley and Tipton 
pstein Elec. Acoumulator Co., Victoria Mansions, 28, Viotoria-stree 
Westminster, London S.W. ee E оооовса ое во аа a eesece „ 2 
6 Hand Sens, London Potteries, Lambeth, London, 8B. W. . 2 
: i 
Allen, Son and Co., Bedford; and 19, Great George-st,, London, S.W..... 18 
Bellis (9. E) & Co., Ledaam-st, Works, Birmingham; and 9, Victoria-si., 
Easton, Anderson & Goolden.8, Whitehall-pl.,London,S. W. Works: Erith,Kent 83 
SAND BLAST APPARAT JS. е кор E 
Tilghman's Patent Sand Blast Co., Broadhgath, near Manchester — 
SCREWS, TERMINALS, &o. 
Automatic Standard Screw Co., Halifa kk .. 25 
Edison and Swan United Electric Light Company, Edlswan- buildings, 88-87, 
т, „ Kondon, E. O., and Branches ............... RON EE — 
mann, Bros., ire · . — 
SoREW TA READS: ampshire-strect, Torriano-avonuo, London, N.W 
mann Bros., 88 Ha le е е "ТҮҮЛҮ? — 
SHUNT-BOXES. 55, mpshire street, Torriano avenue, London, N. W 
ul, m 44, Hatton-garden, and Great Saffron-hill, London, E. C.. 20 


80 
dison and Swan United Electric Licht Company, Ediswan-bulldings, 36-37, 
Queen-strect, London, E C., and Branches .............................. — 
Electrical Company, 132 and 184, Charing Сгояз-тоай, London W. COC. — 
_General Eleotrio Co.,69,71 & 88, Queen Viotoria-st.,Lonaon, E. C. & Salford 93 


Duncan, Wallet and Co., 114, Fenchurch - street, London, E. O. 66 0% %% EEEE 83 
3 


о „ 00 B: 
-St. London: & Obarlton, Kentl,11 
Muirhead & Oo., 51, Old Broad-street, Е.О. ; and Elmer's End, Kent.. 13 


Crompton and Co., Mansion House-buildings, E. C.; and Chelmsford  .. 106.33 
Dorman and Smith, Salford, Manchester; and London and Glasgow..... . 75 
Drake and Gorham, 66, Victoria-street, London, S. W. .. — MÀ "Ei 


200006020 52 


London, H. GC. . 18 
& Co., 12, Queeu Anne’s-gate, London, B. W.; & Woolwich, 6 


Connolly Bros. Blackley, Manchester, London A : C. F 2 
bury-pavement, EO, .. n Agent: C, F. Quicke, 7 


Edison and Swan United Electric Li ht "Сот an y, Edi: ; va -buildir gs, `86-87, 
| солено. Fondon, Е.С, апа Branches: = » DE 2 T ie HR node ыл 
ectrio Co., 69, 71 & 88, Queen Victoria- E HC T 
Мык As APPARATUS. : 
T. C. and Manufacturing Co., 186-155, Shaftesbury-avenue, London, W. C.; 
l and Coventry, England, : : boc VVV 30 


5266 666% осо оо во еа „„ „ оз оо ер „„ „„ 
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PAGE | TELEPHONE 
0 C.TiC 


THERMOMETERS. 


TURNERS (Ivory and Hard Wood). 


8 P 

С. and Manufacturing Co., 188-188, Shaftesbury-avonue, London, W. C.; 

and Coventry, Eugland.................. 4 КОЛКОГО ОЛКУ 30 
Edijon & Swan United Electric Light Company, Ediswan-buildings, 86-87, 

Qaeen-street, London, E.C., and Branchens T 

General Electric Co., 69,71 & 83,Queen Victoria-st.,Londop, E. G.; & Salford 28 


Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen 
Vitoria яго London E.C.; and Liverpool i П, quoda 1 
Western Electric Co.. 78. Coleman-stroet London, B.C. .................. 13 


TELEGRAPH ENGINEERS. 

Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C..... — 
Henley’s (W. T.) Teleg. Works Co., 27, Martin’s-lane, London, & N. Woolwich 1 
Johnson & Phillips, 14, Union-ct., Old Broad -st., London: & Charlton, Kent 1,11 
Muirhead & Co., 54, Old Broad-street, E. C.: and Elmer's End, Kent........ 12 
Sax (Julius) and Co., Ridgmount-street, Store-steet, London, W.C. ...... 
Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen 

Victoria-street London, E. C.; and Liverpool 


о m G 


Hicks, James J., 8, 9 & 10, Hatton-garden, London, Е.С, .................. 


TRANSFORMERS. 


Brush Electrical Engineering Co. 49, Queen Victoria-street, London, Е.С. 81 
C. T. C. and Manufacturing Co., 188-188, Shaftesbury-avenue, London, Ү.С. ; 
and Coventry, England ........................................ dae ee m б, 0 
Crompton & Co., Mansion House buildings London, E. C.; & Cheimsford. 16,24 
Easton, Anderson & Goolden, 3, Whitehall - pl., London.. W. Works: Frith. Kent 38 
Edison & Swan United Electric Light Company, Ediswan-buildiogs, 86-87 
Queen- street, London, E. C., and Brancgge s 
Eiectric Oonstruction Co., Wolverhampton, and Dashwood House, Old 
Broad-st., London, , ĩ а ен навана 6 
General Electric Co., 69, 71, & 88. Queen Victoria-st., London, E. C.; & Salford 23 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,1! 
Laurence, Scott and Co., Gothio Works, Norwich ....................... 2 
Siemens Bros & Co., 12. Queen's Anne's-gate, London, 8. W.; & Woolwich 6 
Westinghouse Electric Co., 82, Victoria-street, Westmiuster, London, S. W.... 30 


TRANSMITTERS. 
C. T. C. and Manufacturing Co., 186-188, Shaftesbury-avenue, London, W. C.; 


and Coventry, EnglanßdagagzZggſg 4 3ͤ2 320 
Edison & Swan United Electric Light Company, Ediswan-buildiags, 36-87 
Queen-street, Londoa, K. C., aud Brau ches АРРА — 
Eleqtrio Construction Co., Wolverhampton; and Dashwood House, Old 
Btoad-st , London, E.C зооооотео о *97"0€«9€952a4409097009008020*906€900000€807006€0005n8?***99^25 5 
General Electric Co., 69-71, Queen Victoria-st., London E. C.; and Salford 23 
TRAVELLING CRANES. 
Easton, Anderson & Goolden, 3, Whitehall-pl., London, S. W. Works: Erith,Kent 93 


Electric Construction Co., Wolverhampton; and Dsshwood House, Old 

Broad - at., London, C РИСЮРИЕ „ „%% %% % % „%rũ%6i.àged”'ne 8 ee „%% % ů C; -h . 
General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E- C.; & Salford 

TURBINE MAKERS. 

Easton Anderson&Goolden,8.Whitehall-pl.,London,8.W. Works: Erith,Kant 
Gilbert Gilkes and Co., Kendal *@ae@eceeteerervaeoeeeeanpeaesaeGoestoseeeseooersaeoe 
Gather (W.) & Sons, Central Works, Oldham 
Howes, S., 64, Mark-lané, London, E 
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*"00069*60020*90062800250990095905025092*9 
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. C. 6 „%%% „eee овоо 


— 
рас: 


d 
Bonnella and Son, 58, Mortimer-st., W.; and 42-43, Kirby-st., London, E. C. 
UNDERGROUND MAINS. 
, Callender’s Cable aad Construction Co., 90, Cannon-street, London; Erith 
Marshes, Kent соо 6% % % „%%% „%f7[;0/?᷑ „„ „ „ eee 26 „%%% „%%% % „%%% „%%% e EEEE nd v» 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kentl,1t 
VACUUM TUBES. i 
Bonnella (H. D.) and Son, 58, Mortimer-street, London, W................. . 17 
Edison & swan Unitel Electrio Light Company, Ediswan Baildiags, 89 & 
87, Queea-street, London, E. O., and Branches ........ e 


Hiots, James J., 8. 9 and 10, Hatton-garden, London, E.C................. 8 
Wilnelm & Co., 182, Wool Exchauge, Coleman-street, London, Е.С. ........ — 
VENTILATING. 
Belliss (G. E.) & Co, Ledsam-stcoet Works, Birmingham; and 9, Victoria- 
street, London, S.W. ......................... c 1 
Blackman Ventilating Compauy. 63, Fore- street, London, К.О.............. — 
Matthews & Yates, Swinton, Manchester VAR VER VE дааа СРУ . 8l 
VOLTMETERS, 
Crompton & Co., Mansion House-buildings, London, E.C.; & Chelmsford. 16,31 
Drake and Gorham, 68, Victoria-street, London, S. W.. 535000 7 
Edison & Swan United Electric Light Compsay, Ediswan Buildings, 86 & 
87, Queen-strcet, London, E.C., and Branches ...... — 


Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E.· t 5 
Elliott Brothers, 101, St. Martin’s-lane, London, W.C................. T" 
Evershed and Vignoles, Woodfield Works, Harrow-rd., London, W. ........ — 
General Eléctric Co., 69, 71 & 83, Queen Victoria-st., London, E. C.: & Salford 23 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London: & Charlton, Kentl, 11 
Muirhead & Co., 54, Old Broad-street, E.C. ; and Elmer's End, Kent ........ 19 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E. C. . 18 
Nalder Brothers & Thompson, 81. Queea-stre»t, Cheap Ade, London. E. C. 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, Е.С. eese 
Pitkin, J., 56, Red Lion-street, Clerkenwell, Е.С. ......... (ieee bade id d 
Richard, Jules, Paris QUERER A REA — 43 wl 
Salmony (H. M.) and Co., 115-120, Chariag Cross-road, London W.C...... " 
Siemens Bros. & Co., 12, Queen's Anne’ te, London, 8.W.; & Woolwich 
White, James 16-20, Cambridge-street lasgow оов о 2 6 % %% 6 6% % 6 6% %% „%% „„ 6 „„ 6 %%% sea 
VULCANITE. 
Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, E.C. 
Moseley (D.) and Sons, Chapel Field Works, Ard wick, Mauchoster........ 
WIRE (Covered and Uncovered). 
British Insulated Wire Co.. Pre stooon-nnn оноо оо нооо 
Connolly Brothers, N Manchester Agent: G. F. Quicke, 72, Fins- 
bury-pavement. London, ‚©. 5 %%% % œ h оо оо „ 
Edison & Swau United Electric Light Company, Ediswan Buildiags, 86 & 
87, Queen-street, London, E.C., and Branches = 
Bien and Guilleanme—Sole Agents, W. F. Dennis and Co, 38, Billiter-st., í 
n on 6666 о 00-060 SE 000 006006 000 000 000 ооо SEH етей о вор оооеоо ооо eee ee 95€99*950900990200*208206050025€0000€ 
Fowler-W Caoles Co.,10, Fenchurch-st., London. E. C.; & N.Woolwich 8 
Genera! Electric Co., 69, 71 & 83, Опово Victoria-st., London, E. C.; & Salford 93 
Glover (W. T.) and Co., Salford, Manchester j and 39, Victoria-st.. London 14 
Henley's (W. T.) Teleg. Works Co.,27, Martin s-lane, London &N.Woolwich 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1,11 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, E.C. .. 9 
Salmony (Н. M.) and Co., 61, Charing Cross-road, London, Ж.С. ............ — 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; and Woolwich 6 
1 
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8 


Telegraph Manufacturing Co., Helsby, near W n; and 11, Queen 
Victoria-street, London, E.C.; and Livorpool кезөө Sone ues seas dane neue 
Western Electric Co., 79, Coleman-street, London, B. 0. 13 
WIRE-COVERING MACHINES. 
"Fr T n Phillips, 14, Union-ot, Old Broad-st..London; & Charlton, Kent 1,1! 
WIRIN . | 
Edison & Swan United Electric Light Company, Ediswan-buildin zs, 86-87, 
Queen-street, London, E. C., and Brauchee ss 
Ma vor and Coulson, 47, King · street, Bridgeton Cross, Glasgow =a». = ss = 
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THE 


C.T. C. & MANUFACTURING CO. Lo. 


FOR ALL SIZES OF 


TRANSFORMERS. 


Telejrams :—%% INDUCTION ?? (ox bo 


Works: Offices : 

186 & 188, SHAFTESBURY AVENUE 

VE R E LAND. ; , 
COVENTRY, ENG At LONDON. 


к: ЖАШ. (и, и. 


32, Victoria Street, Westminster, LONDON, S. W. 


0000000000000000000006 


CONTRACTORS FOR 


ALL кімоѕ oF ELECTRICAL ENGINEERING UNDERTAKINGS, 
CENTRAL STATION ELECTRIC LIGHTING, 
ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 
rar TESLA рогурнлвк ALTERNATING sysrem or ккствтсл, TRANSMISSION 


sv WAI POWER, INCANDESCENT хь ARC LIGHTING may ве 
MOST EFFICIENTLY SUPPLIED rrou тик SAME CIRCUITS. 


THE WELL-KNOWN SHALLE N BE RG E R METE R FOR ALTERNATING CURRENTS, 


As approved by the BOARD OF TRADE. 


— 


WURTS LIGHTNING ARRESTERS for tS for Continuous and Alternating Currents. 


HIGHEST EFFICIENCY. TR ANSFORMERS. LOWEST PRICES. 


For full Particulars, Prices and pasos apply to the Offices of the Company, as above. 


ELECTRICAL PATENTS. 


— ——— —ñ SEE DE ICT II TTT FOIE . —ŕ;:Hmͤ —— F — TEE IEEE LET сасе Анаа м“ NR 2 ͤ——̃— 
J Йй RIGH ARD ( late Mr. J. Ө. LORRAIN, Ante ER. M Inst-M E, Fellow of the Chartered 
о aten 
u es RICHARD FRÈRES) NORFOLK HOUSE, попко STREET, STRAND, LONDON, W.C. 


PARIS Es uP PATENTEES HANDBOOK,” post оо nis of the P tent Lae » Gives Full Information 
| Glectric Measuring Instruments. a 55 
— ——ä — 939 

| ==] AMMETERS, о. “HOW 10 DISIN SINFECT. 
„5 | VOLTMETERS,| Се 3 o Vi 

. ‚| P3. a NEW ano VALUABLE BOOK, 

25: J^ LEN a. ^r K | 157 WATTMETERS A e л Prepared at great expense, and giving simple directions 
Modem COE | I (BELF-RECORDING gras Ї “HOW TO DISINFECT" 
147 е р. eM y and INDICATING.) | $ ant ere |: in cases of the various Infectious Diseases, as also in every-day 
кстст ыны х DIS|NFECTOR" life, will be sent Free on Application. 
Self-Recording and | | ( — —— 


e other Instruments for SANITASCD. 0 


THE SANITAS CO., Ld., 
all Soientiflo and 


BETHNAL GREEN, LONDON, 


"Wa w fa, кто; Дуд 1 Тр 1 | or 4 
: — | (MIE Industrial Purposes. ipt 3 DISINFECTANT MANUFACTURERS, AND SOLE MANUFACTURERS 
1 1. i 
wes JOSEPH LEVI & CO., - | NL 


97, Hatton Garden, LONDON. E.C. 
Telegraphic Address: Leviathan London." Formerly 40, Furnivai St., Holborn. 


" DISINFECTANTS and APPLIANCES, 
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still of both, provided it be a complete command, is no mean 
addition to the market value of the aspiring electrical engi 
neer. Most of us can extract some sense even from the most 
involved Teutonic phraseology, à coups de dictionnaire ; but 
such a degree of knowledge, good enough in the case of Latin 
or Greek, is of little use to a modern linguist, who, as Hamerton 
puts it, can never fence himself behind that stately unques- 
tionableness which shields the classic scholar." On the other 
hand, if the attainment of an effective mastery over a foreign 
language be beyond reach, it is still open to one to make 
acquaintance with one's mother tongue, a beautiful instru- 
ment which suffers much at the hands of the majority of 
engineering students, | 

Looking at this purely business question from the purely 
business point of view, a young electrical engineer, whilst 
waiting for the job which is going to make his fortune, might 
do worse than temporarily abandon science and engineering. 
The history of electrical engineering, viewed solely from the 
scientific standpoint, is one of rapid and uninterrupted pro- 
gress. But the same cannot be said of its commercial aspect. 
In fact, we do not think we exaggerate when we assert that 
the commercial success which has been achieved has resulted 
more from the great vitality of the industry than from the 
business acumen of those engaged in it. There have, 
indeed, been brilliant exceptions; but we are taking a 
broad view of the whole position. As a consequence of his 
want of commercial knowledge, the electrical engineer is 
too much in the hands of those who have this knowledge ; and 
the inevitable result is that most of the valuable prizes 
are carried off by the commercial contingent. It is probably 
owing to the possession of a tincture of business method 
rather than to anything else that the shops-trained engineer 
scores so heavily, as against the finished product of the 
eollege, in so many encounters in the outer world. In the 
design of an entirely new type of dynamo or engine the better 
trained the designer the better the result, all other things 
being equal. But in the successful management of a modern 
central station he who possesses the business instinct will 
make two profitable lamps come on to the mains where there 
was only one before; and it is by this that he will be judged by 
City-trained Directors and shop-keeping Vestrymen. It may 
be said that this is all common knowledge ; but if it is so, it is 
equally common knowledge that it is not acted upon. How 
many men are there at the present time who, while having a 
technical knowledge of electricity, hold positions of trust on 
the commercial side of the industry ? They can be counted 
on the fingers of one hand; while highly-trained electrical 
engineers are, thanks. to the excellence of the training 
given at our technical colleges, about as **plenty as black- 
berries." And from this it naturally follows that, while the 
electro-commercial man can command a high salary, the 
electrical engineer pure and simple, especially the latter, is too 
often obliged to imagine himself passing rich on £200 a year. 
A complete knowledge of commerce cannot, of course, be 
gained in a twelvemonth; but, for all that, a year spent in a 
merchant's office would be of inestimable advantage to every 
electrical engineer. It would teach him general principles ; it 
would initiate him somewhat into the prejudices, preposses- 
sions and foibles of the business mind; and he would acquire 
some of that impressive manner, some of that tact in dealing 
with his fellows, some of that skill in quietly extricating him- 
self from a difficult position, which form so large a part of the 
equipment of the modern man of business. With a modicum 
of commercial knowledge an electrical engineer might ex- 
claim, ** The world’s mine oyster," and no one could gainsay 
him. 


OBITUARY. 


HENRY CHARLES FORDE. 


With sincere regret we have to record the death of Henry 
Charles Forde, of the firm of Clark, Forde, and Taylor, who 
died, quite suddenly and painlessly, of heart disease on 
Sunday last, in the house of a near relative at Epsom. 
From a public and business point of view his life was an 
interesting and useful one, and in his private life his good 
nature commanded the respect and love of all who knew hirn 
intimately. 

Born in 1827 his first education was by private tuition, 
afterwards he passed some time in Brussels, and then for 
three years he studied at the College of Civil Engineers at 
Putney, an establishment now no longer in existence. His 
first experience of engineering was gained in Ireland between 
1845 and 1852, where he was at different times on railway, 
canal, drainage, and other work, and for a time served under 
Charles Vignolles. | 
In 1852 his friend and former chief in Ireland, Lionel 
Gisborne, asked him io accompany him to the Isthmus of 
Darien, to survey for the cutting of a ship canal; this expedi- 
tion was attended by great danger and hardship, owing to the 
hostility of the Indians, by whom they were captured. In 
such cases death was almost the inevitable penalty; but to 
the services of a native who had formerly been on a man-of- 
war, the party attributed their release. They returned in 
December, 1858, and found the bodies of three men who 
had been murdered on & former expedition under Com- 
mander  Prevost—afterwards Admiral—close to the river 
Chuqunaque. | 

Mr. Forde joined Mr. Lionel Gisborne as partner in 1854, 
and they were requested by the East India Company to 
appoint their staff, which has since developed into the De- 
partment of Public Works in India. At this time also the 
subject of a submarine cable to India was taken up by them. 
By the kindly help of Lord Clarendon and others in office 
they obtained various concessions—notably for land lines 
across Egypt, for submarine cables from the Dardanelles 
to Egypt and down the Red Sea, and from Singapore 
to Batavia from the Dutch. put 

In 1857 the Red Sea and India TelegrapligUompany was 
formed. Gisborne and Forde were appointed the Company’s 
engineers, and the latter acted in that capacity at the 
laying of the first cable to India by Messrs. Newall. In 
conjunction with his partners Mr. Forde has been engineer 
for five Atlantic cables, and the only cablo at present laid 
across the South Atlantic—from Pernambuco to Senegal, 
in 1892. His chief work has been for the Eastern and 
Eastern Extension Telegraph Companies, and the knowledge 
of their vast systems will convey some ү. of the various parts 
of the world which he has visited on;business; in fact, he 
has been connected with submarine cables to every continent, 
in all over 100,000 miles of cable. 

During his life he was a partner of such well-known men as 
Lionel Gisborne, Sir Charles Bright, Latimer Clark, Fleeming 
Jenkin, Charles Hockin, and Herbert Taylor. He was a 
member of the Institution of Civil Engineers, and an original 
member of the Institution of Electrical Engineers (on the 
Council of which he for some time served), also of the 
Atheneum and Constitutional Clubs. 

To one who really knew him it is a pleasure to write of the 
private side of bis life. He was generous almost to a fault, 
and, whether in advice or help in every form was always ready 
to do his best. On board ship and ashore he was alike the 
friend and companion of young and old. Though essentially 
a man of the world by his wide and varied experiences, he 
was ever single-hearted and disinterested. Always cheerful, 
his face and manner reflected a life well spent. He also 
had a simplicity of nature seldom met with. Asa host, his 
house was always open, and his hospitality well known. 

A courteous and loyal gentleman has gone from us, and 
many will feel his loss; and our sincere sympathy is with his 
family in their sorrow. 
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—À 
Metodi di Misura delle Grandezze Elettriche. 
Arno. (Torino: Unione Tipografico-Editrice. 1897.) 
Thislittle volume, written by the well-known discoverer of 
electrostatic hysteresis, is fitly dedicated to his late teacher, 
Prof. Galileo Ferraris. It is intended as a laboratory guide 
primarily for the students of the Turin Industrial Museum ; 
but will, no doubt, be appreciated by a wider circle. Its 
great virtues are clearness and conciseness. The former is 
much enhanced by the diagrams, while the latter is attained 
by compressing the text into 110 excellently printed pages. 
This can only be done at the expense of a good deal of theory; 
but for the immediate purpose in hand that can only be re- 
garded as an advantage. The usual methods of measuring 
resistances, including very high, very low, electrolytic, and 
hot resistances are given in the first chapter. The chapter 
on galvanometry includes alternating and instantaneous 
currents. 
are treated in separate chapters, and the three standard 
methods of measuring differences of phase are fully specified, 


By RICCARDO 


as might be expected in a book written under the influence of 


Ferraris. The measurements of electric energy extend over 
continuous, alternating and three-phase currents, and the 
volume closes with a description of the author’s method of 
measuring the frequency of sinusoidal currents. The whole 
book is distinctly attractive, trustworthy and up-to-date. 


Impianti di Illuminazione Blettrica. By Емпло Prazzonr (Milan: 
Ulrico Hoepli, 1897.) Third edition. ш 

This handy little manual is brought out in & garb which 
makes it an admirable pocket companion for the electrical 
lighting engineer. It contains enough science to provide a 
sound basis for the execution of electrical measurements and 
tests; and dynamos, transformers, lamps, and conductors all 
receive an exhaustive and thoroughly practical treatment. 
The Italian Government regulations of October 25, 18965, 
are given in full in the appendix. We have again to find 
fault with the spelling of foreign names. The Bibliography 
alone contains six mistakes in & page and a half. 

Angewandte Blektrochemie. Vol. I. Primary and Secondary Bat. 
teries. By Dr. Franz PETERS. (Vienna: A. Hartleben.) 

The present volume deals with primary and secondary bat- 
teries, and will be followed by two others treating of electro- 
metallurgy, electro plating and typing, analysis, and the 
applications of electro-chemistry to industrial purposes. The 
object which Dr. Peters has had in view in writing this work 
of 888 pages is to supply the student and inventor with a 
résumé of the practical applications which have been made 
of the science of electro-chemistry, so that they may see how 
far ideas which may oceur to them are novel, or may have 
already been anticipated; and if so, in what way. Two- 
thirds of the book is taken up with primary batteries, 
which are classified under main headings, with numerous 
subdivisions ; and in this section are included thermopiles, 
gas batteries, and cells, the energy of which is derived 
from the direct oxidation of carbon. The secondary batteries 
are classified under seven headings, according to the mate- 
rials used in their construction and the method of formation, 
and in this section, also, the sub-headings are numerous. No 
attempt has been made to deal with the theory of the subject; 
but very full references are given to its literature and patents, 
so that the book forms a very useful summary of the attempts 
which have been made to obtain the electric current by 
chemical agency, and of the names of those who have worked 
in this direction. Starting with the time of Volta, the author 
has attempted to give the gist of what has been done from 
then until June, 1896; and if small omissions do occur here 
and there, these are easily to be accounted for by the difficulty 
of collecting together information scattered through the tech- 
nical literature and patent specifications of many nations, and 
by the reticence of manufacturers. But although particular 
instances of a type of cell, such, for example, as Mr. Hibbert’s 
one-volt standard cell, may not have been mentioned, it would 
be extremely difficult to devise a source of current supply 
which would not fall under one of the headings given, and, 


Differences of potential, capacities and inductances ` 


therefore, the author may be fairly congratulated on having 
accomplished the task he set himself. There are 73 illustra- 
tions and a good index, and the work should prove of value to 
consultants and others. 


Lockwood's Builder's and Oontractor's Price Book for 1897, 
(London: Crosby Lockwood and Son. 1897.) 

Under the heading of “ Electric Lighting in this well- 
arranged compilation, we find a number of tables giving sizes, 
prices, &c., of various makes of dynamos, alternators, motors, 
transformers, secondary batteries, steam engines, arc lamps, 
carbons, glow lamps, &c. Particulars of gas engines and oil 


engines might with advantage have been added, as these 
engines are largely used in the small installations for which 


this section of the book is especially useful. In the Appendix 
there is & reprint of the Phonix Fire Office rules for electrie 
light and power installations. 


PROJECTORS. 
BY W. H. PRETTY. 
(Continued from page 533.) 


Returning for a moment to the consideration of the arc ; 
when inclined carbons are used, great care is necessary on 
the part of the operator, in order to keep the crater facing the 
mirror as directly as possible ; and although the lamp is auto- 
matic the upper carbon will require adjustment from time to 
time, to bring the crater into the focus; it will also require 
moulding into shape, and this can easily be done by 
means of the negative carbon when it is supplied with 
a ball-and-socket joint (as in many of the earlier forms of 


FIG. 12. 
Disperser. 


Fic. 11. Fic. 124. 


Lamp CaseforSignalling. 


lamps) through which the carbon-holder slides. An ebonite 
or wood handle is attached directly to this holder for the 
purpose, which projects below the base of the casing. The 
following diagram (Fig. 11) shows the shape the attendant 
should endeavour to maintain, and any tendency to deviate 
from this should be remedied at once; this will be frequently 
if the carbons are not good. The upper carbon should be 
uncoppered and cored, the lower one coppered only. The 
length of the arc must be carefully adjusted, so that the edge 
A of the crater is not burned away too rapidly; always use 
dark glasses when doing this, and avoid the molten beads of 
copper that fall from time to time; gloves are not convenient 
things when making adjustments. 

The parallelism of the beam itself is the best test of the 
adjustment of the crater to the focus, and, if necessary, the 
lamp must be moved bodily away from or towards the mirror. 

We must not forget to pay some attention to the heat given 
out by the arc, and this is very considerable. Thorough venti- 
lation must be provided, and this is best done from below and 
upwards. The casing must also be arranged so that no direct 
current of cold air, such as a strong wind or any dash of spray, 
come into contact with the arc, as it may extinguish it. 
Hence it is necessary. to be provided with a window at the 
front of the projector, and this is best made of parallel strips 
of plate glass, carefully ground at their edges, from 2in. to 4in. 
wide, according to the size of the apparatus. These strips are 
flexible, and at the same time may prevent the entire demo- 
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lition of the protecting surface should an accident occur at a 
critical moment. 

Sometimes a horizontal or vertical band of light may be 
required of considerable extent, and for this purpose a frame is 
placed at the front of the projector similar to the arrangement 
just described, except that the parallel strips of glass are now 
plano-convex in section, and arranged as follows (Fig. 12). 

‘This frame can be rotated from the vertical to the hori- 
zontal position, so that the band of light can be made to take 
any angle. 

In putting up a lamp for temporary work, care should be 
taken that the voltage at the lamp agrees with the maker's 
statement; and if the dynamo in use gives a higher value than 
this, the difference should be expended in the cables (a thick 
wire resistance-frame being added if necessary). 

Another point, although simple, may often decide the fate 
of the light in bad weather, viz., the possibility of a short 
circuit; and it is best to have a switch in the main circuit, 
next the lamp, if one is not provided on the lamp itself. 
Then, in testing for a fault, separate the carbons so that no 
arc can form, and the spark then obtained (if any) on suddenly 
closing and opening this switch will at once give indication 
of a fault, and enable the operator to form a rough idea of its 
extent. Having satisfied himself on these matters he may at 
once start the light by allowing the carbons to touch for an 


Switch As 


Г ч 
ГА . 
| 8 
P 
Jy А 


+ 
Кіа. 15.—Cardew Shunt. 


instant only, separating them if necessary by hand, gradually 
and carefully until the arc is established. 

A voltmeter is a luxury to the attendant, but he can very 
soon rig up а rough and ready one by placing an incandescent 
lamp as a shunt across the carbons at the lamp terminals. 
This should be disconnected when not required. 

In moving the light from one object to another the man 
should receive his instructions from an observer, who is some 
distance from the beam to the side or above it, the haze sur- 
rounding the beam itself being considerable, and preventing 
clear vision to anyone very near it. The command should be 
given by signal, and as quietly as possible. A good telephone 
receiver will do for this purpose (which can be used as a trans- 
mitter also for short distances, and there are many of these), 
the receiver being clamped to the ears of the attendant at the 
projector, the words elevate, depress, right, left, being quite 
sufficient to direct the movements, Another way of doing this, 
and a very good one, but not always applicable, is a box con- 
taining four]compartments, each having a frosted glass window, 
and containing an incandescent lamp, and placed where the 
attendant can see them readily (Fig. 124). These are worked 
from a double switch in the hands of the observer, one lever 
actuating the upper pair, and the other the lower pair, and 
arranged so that the movement of the hand at the switch 
corresponds with the movement required at the lamp. The 
lamps being put in circuit, and left so until the correct position 
for the beam is obtained, they are then cut out of circuit, and 
the whole case left in total darkness until a further movement 
Is required. These can be worked in parallel with the arc. 


— HEC BERND AERE nr е s RE ER ME ERU b ———————Á—— M——————————————————————!OÉÉÓÓÉÁA-G!-!"!!u!!''"!— 
* 
^ 


The man at the projector simply attends to his instrument; 
while the observer, being relieved of the electrical responsi- 
bility, can concentrate his efforts towards the best use of the 
light, and this is the only really satisfactory way of working a 
large projeetor when alertness and rapid action are necessary. 
Search lights can be run in parallel, but when of even 
moderate size, it is advisable, for the steady and independent 
working of the lights, to put in a resistance equivalent to that 
of the lamp when working, together with an automatic shunt 
which throws this resistance into circuit whenever the lamp goes 
out while the carbons are separated, and immediately cuts it out 
again on the arc being re-established. A device for this pur- 
pose was introduced by Major Cardew several years ago, and 
consists of an electromagnet with a few turns of thick wire in 
series with the lamp, and a resistance or artificial lamp of 
about 0:4 ohms controlled by the electromagnet. The accom- 
panying diagram (Fig. 13) will show the general arrangement, 
This is also advantageous where a single powerful arc is 
used, as it prevents the sudden removal of the load from 
dynamo and engine when the arc is extinguished (the carbons 
being separated). 

And now I may mention a means of protecting the projector, 
for its destruction (if possible) is an important item with an 
enemy, and a few bullets and shells are well spent in disabling 
this fragile instrument. The glass mirror, if struck by a pro- 
jectile, even if only a bullet, would be shattered, and the whole 
arrangement rendered useless. The plan is to place the projector 
upon one end of a beam, and on the other end of the beam a 
plane metallic reflector of, say, silvered copper worked by levers 
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Fic, 14. — Arrangement for Protecting Projector under Fire. 


from the position occupied by the lamp. This can be pierced 
time after time by bullets without diminishing to a very great 
extent its reflecting power ; and although this secondary reflec- 
tion brings about a loss in the intensity of the beam of light, 
the operator and projector can be comfortably and safely placed 
behind a turret or earthwork. The moral effect of such an 
arrangement upon a man whose energies must be concentrated 
upon his immediate surroundings in an action is very con- 
siderable, The foregoing sketch (Fig. 14) will illustrate this 
method of protection. 

To those who require the projector for peaceful purposes, 
such as advertising, these remarks may perhaps seem unduly 
lengthy ; but there is a slight difference between working a 
search light on shore in rough weather or on a rolling vessel 
with its accompaniment of slippery decks, ropes and chains, 
&c., and the occupation of arranging a sky sign in comfortable 
quarters. 

A few words upon the treatment of the mirror will not be 
out of place. In all cases it should be carefully fixed in its 
place, and no force should be used in attaching it to the 
projector casing; its surface should be carefully cleaned by 
means of spirits of wine and cotton wool, which will as a rule 
remove any dirt or greasy finger marks which may accumulate, 
and on no consideration should the mirror be taken from the 
projector after a run, until its temperature has fallen below 
100?F., as it is of the utmost importance to protect the mirror 
from distortion or damage. All the glass fittings of the 
projector should be kept scrupulously clean. 

(To be continued.) 
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GERMAN ELECTRIC TRAMWAYS.* 
Table A.—7'ramways now Running. 
e E E So 
„мі £ v ч ср 
£ "E m S 3 E Number 228 
Date of LE S Bele! B | ad | ра | 282 
4 282 ‚|® ОВ) ч outp 5 Sat Remarks. 
Town, ere, e, fr | BS [ome ҮҮ 5 out, | son, | EEY 
2 | 7 БЕ З | per car. 325 
а |3 ЫЕ Б 252 
N |Z 2 Egg 
50 
Aix-la-Chapelle ......... July, 95 | Overhead | 143 | 156 | Metre 100| 40 40 p 10 & | Municipal! 500 | Sce also Table B. 
H.P. station i 
Altenburg.... ͥ April, 95 Overhead | 219 | 25:6 | Metre 90 7 Two 20 H.P.“ Own 751 |! Power- house has three 
f max. station excl. res.] 75-k. w. machines for 
light and power to- 
| gether. There is also а 
„Altona ..................... | Overhead | ... 94 50| 78 One 20 н.р. Municipal 400 anip.-hour second- 
Barmen— | | ary battery for the E- 
Barmen — Hecking- | Sept. 94 Overhead | 1:5 | 21 Standard 60| 7 One 24 n.r. TheBarmen), wire lighting network. 
hausen ? max. Mountain 2 Owned by the Muni- 
| Ry. Co.'s | рау. Scc also Table B. 
Barmen — Wichling- | Nov., 95 Overhead 22 0:8 Standard 6:3 8 Twolónmn.r. Ditto bost 3 Ditto. 
hausen ? € | max. | * £00 
Barmen Mountain Rail- " І : | 8 Two 60 H. . TheBarmen 4Owned by the Barmen 
way (Rack System) * | Apr, 95 | Overhead | 11 21 | Metre |200 { ó .. One 85 н.р. Mountain Moun cau Railway Co. 
Barmen— Elberfeld 5 Jan., '96 | Overhead | 7:5 | 15:8 |Standard| 2°0| 65 36 One 20 н.г. Rly. Co.'s 5 Owned by a private 
Berlin— max. station Company. 
Gesundbrunnen— Sept., 95 | Overhead | 22 | 41 Standard 8 One 20 H. r. = Own 175 
Pankow station 
Behrenstrassc—Trep- | May, 96 | Overhead, | 5:8 | 11:0 Standard 2:0| 37 45 TWo 15 H..] Berlin 
tow 43 miles; | Lighting 
und'rgr'nd, | station 
1:5 miles | 
Zoological Garden April, '96 Part over-| 8:5 | 166 (Standard! ... | 50 50 [Two 15 H.P. Ditto 
Treptow head, part | 
undergr'nd ! | 
Exhibition Railway... | May, '96 | Overhead | 23 , 26 | Metre | 20| 19 19 |Twol5mur. Exhib. 350 Closed at end of Exhi- 
Bochum i Cent. Stat. bition. 
Bochum— Herne ...... Nov., 94, & Overhead | 51 57 | Metre | 38 | ( Own | 
Jan, '96 22 4 Two 15 H.P. station at f 325 | Sce Gelsenkirchen. 
en April, 96 | Overhead | 32 | 3:5 | Metre 44 J Bochum f 
chei 
Bremen May, 92 | Overhead | 7:5 | 10°6 Standard 50| 28 20 [One 30 H.] Own 200 
max. 
Breslau ..................... July,'93 | Overhead | 8'0 | 16'4 Standard 20| 55 55 To 12 & Own 480 
смо 24 H. P. 
Bromberg .................. July, 95 | Overhead | 30 30 | Metre | 70! 16 17 To 11 U. r. Own 594 The same station js used 
Chemnitz ................ . | Dec., 93 | Overhead | 12:8 | 18:4 3ft. 501 34 25 Two 16 H. rv. Own 240 for light and power. 
max. 
Dortmund .................. March, 94 Overhead | 7:9 | 9:9 Standard 4:0| 30 22 Twol6mHP| Own | 250 
Dresden— max. | 
Blasewitz —Laubegast | Nov., '95 | Overhead | 24 | 2:9 Standard 2:5 9 9 Two 10 R. r. Kummer & 250 
: norm. Co's.central 
station 
Blasewitz — Reichen- : May, 95 | 57 miles | 49 | 9:9 |Standard| 30| 17 | 15 One 20 K. p. в Each car carries 200 
bachatr overhead, norm. $ accumulators with 40 
1:2 miles Special ampere hours’ capa- 
on accumu- | M „ | city, whichare charged 
lator | E 1500 | during about 2˙2 miles 
system | уд ; of the journey on the 
Georgplatz — Alaun- | June, '96 | Overhead | 21 46 Standard 3:0 9 One 16 н.р. uM overhead portion of 
latz norm. theline, and then drive 
Deutsche Strassen- June, 93 | Overhead | 9°9 | 19°4 Standard. 5:5| 48 35 One 20 B. p. the car for 12 miles. 
bahn - Gesellschaft and 90 | norm. t ' 
Dusseldorf ............... Jan., 96 | Overhead | 44 | 44 Standard 5˙0 10 16 Two 15 H. p.] Own 216 
ЕсКезеу..................... July, 95 | Accumula-| 17 | 17 | Metre 40; 2 2 'Onel5n.r.| Hagen 507 | 7 Includes the Hagen 
tors | Accu. Wks. tramway 
Elberfeld .................. 1895 Overhead 2:6 2:6 Metre 70 12 2 Two 15 n.r Own 
Elbing .................... Oct., 95 | Overhead | 2:4 2:4 | Metre | 40| 10 | 5 One15 ir. Own 200 
Erfurt GB Oct., 95 | Overhead | 6:6 78 | Metre | 50] 30 14 One 24 u.r. Own 300 
Essen ........................ Aug., 95 | Overhead | 11:8 | 15:6 | Metre | 66! 24 25 "Two 16 U. p. Own 360 
| norm. 
Frankfort-on-Maine ... | April, 84 | Overhead | 41 44 | Metre | 30, 10 6 One 16 U. . Own 45 
Gelsenkirchen— . (split tube) pu | | 
Gelsenkirchen — Brau- | Nov., 95 | Overhead | 21 22 | Metre | 1:5 2 2 Twol5ui.. | 
bauerschaft | | Own 
Schalke Market—Gel- | Dec., 95 | Overhead | 54 | 59 | Metre | 37| 9 Two 15 ul. SHON (| 390 
seokirchen — Wat- i d 
tenscheid | Gelsen- 
Schalke Market — Jan., '96 | Overhead | 06 08 | Metre | 09 1 . "Two 15 H. r. (lichen 
Schalke Rail. Station Í 28| 18) Гео 9 Power station delivers 
G0 Feb., S2 | Overhead |- 21 68 | Metre | 50 { \ 16 Two 9 U. T. Own 430 current for tramway 
\19 [| 4 Two 25 н.р. f sud lighting: 
Gotha IUItw̃t . May, 94 | Overhead | 19 | 20 | Metre | 46| 7 ... (One 15 H.. Municipal’ | 160? | Current for the tram- 
HAS dator Jan., 95 |Accumula-; 20 | 22 | Metre | 55 6 2 One 15 m. r. Hagen Ac- 50“ | way is taken from a 
tors . cumulator substation, with 160 
Works kilowatts of rotary 
Halle-on-õ ........... ... Мау, 91 | Overhead | 78 ' 106 | Metre | 50| 36 15 Two 16 U. 1. Own 240 transformers. Pres- 
| шах. sure 570 volta. 
Hamburg .................. March, 94 Overhead | 571 | 975 Standard] 50| 540 300 One 15 H. p. Municipal | 4,000 ' "Includes the Eckesey 
to Aug., '96 | norm. | Tramway. 


From the Zlcktrotechnische Zeitschrift, January 7th, 1897. 
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| Ww TX ur Bs 
m м z 7 ч 2 
S Ж-А Ты ЖЕ. апа 2 8 2 
Town. Date of System, | х © "a | Gauge. 8 о E — output Power S xxi Remarks. 
opening. UR а nid o f moters tation. o 8 2 
0.5 | to | S 2 2 8 : usc 
B 8 Ф 8 2 per car. Зя. 
a |а z 2 = | 8 8 : 
| iH E. | & 
Hanover | May, 93 T... 433 | 565 Standard $:5| (32) | n Опе15нгт.‚ Own | 600 | Accumulators used in 
and Sep., 96 | \60/ | the town and over- 
ЖАЙ MORS | May, 96 | Overhead | 92 | 114 1˙1 Metre; 70 39 18 Mostly "I Own 360 head system in the 
| | A 16H. Te max. x "i T cities i 
' а . ; One 25 n.r. unici- on orse-cars used as 
Eonigsberg ............... May,'95 | Overhead | 18 | $5 | Metre 40 2 T Two 25 H.P. | pal required. 
LEE лсд June, '96 | Overhead | 162 | 27:5 aft. Olin. 30| 70 50 TWo 25 H... Own 750 With lighting ma- 
| | max | chines as reserve. 
Lichterfelde ............... 1881, ee Overhead | 86 | 91 | Metre | 43; 13 1 |Onel5 н.р. Own 200 | Sec also Table B. 
and 189 
BOO: t ize lice May, 94, & Overhead | 87 111 1˙1 шеке 50) 28 20 Two 16 sd Own 560 
| June, '95 | тах. 
Meckenbeuren Tettnang Dec., 95 Overhead“ 28 | 36 Standard 20 | Ё 2 2 TWo 25 H. p. 14 86 |} Stationary accumula- 
| | max, | tors permanently in 
Mulhausen ............... June, 94 | Overhead | 2:6 29 | Metre | 3:0. 9 4 One 18 n.r. | ov parallel with dynamos. 
nee eio 1895 Overhead | 41 79 . 1-32, 30 35 One 24 n.r. fart T Lineused both for pas- 
| | | max. municipal, senger & goods traffic. 
| | Nu part own l4 Combined light and 
| 25 wo 25 Н.Р, power station. 
Nuremberg РЕТТЕ May, 96 | Overhead | 64 | 128 Standard 53 1 6) «| One 25 н.р, - Own 560 |Current delivered 
| | max through transformers 
F Nov., 94 | Overhead | 21 | 52 | Metre zl 9 .. Two 25 н.р, Own 120 from Siemens and 
max Haske's lighting sta- 
Remscheid ............... | July, ’93 Overhead! 6:9 | 75 | Metre 106, 13 .. [Two 15 H.P. Own 400 tion. 
Права eene: Jan.,'96 | Overhead | 44 | 79 | Metre | 0:5 | 24 20 One 25 H.. Own 200 16 Stationary accumula- 
| | max, tors permanently in 
BESESDUIE 62er July, 95 | Overhead | 23 | 29 Standard 1:5. 14 5 [One 25 Р Municipal 250 parallel with dynamos, 
| max. 
Wart Sept., 95 | Overhead | 86 | 120 | Metre | 60. 50 29 T | Municipal ir 
WMWMen e. May, 96 | Overhead | 17 0 | Metre | 5'0 7 . Two 15 н.р, Own 200 Combined light and 
Wien | May, 94 | Overhead | 25 | 50 | Metre | 35! 11 Two 10 HP.) Own? 200. | power station. 
————— AAAA — _—————Єүуү————— 
Table В.—/з% Progress or Definitively Projected. 
| | ГА 
| ek 122 8 sif 
2 5 Sulg | @ | Number EE 
ЕЁ Ж t E | > g E 7 - and P в.о — 
Town. | System. S = 8 Gauge. 8 E| 5 | output Е л и Remarks, 
la ala = 22569! station. 8 8 2 
"d "peu 8. — E ^ | of motors ~ ©. 
bole | $ “g | 2 per car. £ 2 
S s | EZ E 3 | 8 8 Ё 
F^] x © 
E : E НЕЕ WS UNE ah, Ж... — ЕЕ 
Aachen (Extension) Overhead 82 82) Metre | 5'0 | 61 6 f Two 30 u. Р. Municipal | 160 
4 8101J/)/) ... < Me | | Two 25 н.р. a] 

N Overhead 31:0 36˙0 Metre 5˙0 32 150 Í Two 88 25 à J Own 800 | For passenger and goods traffic. 
Altona-Blankenese ..................... Overkedd | 75 . Staudard 50 16 20 "Iwol6m3sr. Foreign Four electric locomotives, 
Augsburg . . | Overhead | 87| 93| Metre 10·˙2 26 |» |. Two Own 

| 15-20 n.r. | 
| | (A One 15 н.р. | 
Bad Aibling... RETE INT. Over TW 76 94 Standard, 1°8 12 | 3- Two 15 aa Own 176 For pascenger and goods traffic. 
norm, 
ner reeho rennen Overhead | 56| 71| Metre | 88) 15* 4 |Two20 KH. 1. Own 500 | * Also one loco, with four £0- 
Barmen— | | Barmen H.P. motors, 
Barmen—Schwelm .................. Overhead | 63| 6:9 Standard 6˙7 10  ... Two 15 U. .] Mountain 
Wichlinghausen—Hecklinghausen | Overhead 19, 22 Standard 60| 5 |... Two 15 н.г. Ry, Соз 
Töllethurm—Ronsdorf  ............ | Overhead 27 31| Metre 40 4| 4 TWO 15 H..] Station i 
Berlin (Extension . . Third rail | 6˙6 13˙2 ia MAD oSv. Tv aas Spa |o | Elevated railway on iron via- 
rr A AE Overhead | E" 24| Metre 67 9|... Two 25 U. r.] Municipal | 360 duct, 
| max, 
Beuel— Konigswinter-................-. Overhead | .. T 20 e * a. ai г 
Bochum—Bochum—Weitmar. ...... Overhead | 1:9) .. " a gero aet | is Own es |) Same station for all the 
Bochum—Laer ........... з. Overhead-| 22, ... - ur] esp Dis B. 825 es lochum lines, Sch Table A. 
1 A 0 Er eA eoa | Overhead 200 ... Aft. 74in.| 55 56 42 * Own 
Breslau (Extension "T al eee „„ * | че gTT 
Chemnitz (Extension). . . . Overhead | 44) 50) 3ft. |33| 10 TVo 16 U. p. Own | 120 
| max. | i 
— A AT ТИТА Өе: head fad 0 152 Art. Вп, 3˙0 35 52 "Two 25 11. J. Own | 432 
шах. 
Bernstadl. 15 omnei Pi Фаиз азат e ta Geo EN ee t DE 
Dresden dee e ee Part over- | ... |... sie Е а. Wow Rm Municipal | ... | The horse tramway is to be 
head, part | | gradually converted. 
| conduit | 
ТИШЛИ: доз аарга д | Overhead 11°4 20 з Normal | 3˙5 41 28 (Two 25 U. p. Own 400 
| max. 
/ ² wäa—V 42 Overhead E 1 | 2 4 Metre | 50| 5 | 4 'Two25H.r| Municipal 
| max, 
Elberfeld— Elberfeld—Cronenberg.. | Overhead P 8 58 Metre 90 7 . Two 15 H. r.] Municipal | 800 
„rr Overhead 25:8 264| Metre | 74 | 27. ... Two 20 н;р. Own "TE 
rn) Overhead 274 27:4 Metre 9˙0 54 48 Two 22 U. p. Own 900 | 
Frankfurt-on Oder ; va knh sarae, | T 
Frankfurt-on-Maine Hohe Markt. Overhead iv: dosis si JN eee (a тең kee 
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Table B.— Continued. 


9 |м = - 2 38 

о |$ . үз = А MES 

8-15. Sulg | = Number 3. 2 

Fes beg =| and Power 12 E 

Town. System. |9:3|9?'8| Gauge, |. 9| 8| 5 | output tati БЕРЕ Remarks. 

ABS. S 81382 e of motors SOM l- 82 

do 80. — е, = cj 9 * 

я |S 2. |g 2 per car. SR 

e. 8 5 = Е os 

| | 5 
Gelsenkirchen (Extensions) Overhead /12'2 13˙5 Metre | 22| 3 Two 15 Bl. p- 
ene Overhead 50˙5 ... | 2ft. Tin. | 5/2| 60 68 Four 20 H. p. 

| | шах. Foreign 

nn pae az oia vos ee Petey Overhead | ... | ... ves d ig [517.1 ave Municipal 

=- — 12 Two 50 н.р. \ 

— Over n " t У 1 патч А ) | cust = ! = 
Halle—Leipzig................ nnne verhead |27°0 270 Standard 15 (23 13 \ Опе 25 H. r. Own 
Hamburg—Altona .................... Overhead | 9'4 Standard} 5°0| 72 One 20 n.r. Municipal 
c ˙ A RPM CIUS NC * 45. 88 T Ко, trs Tas o | ГУЕ 
Herne—Recklinghausen  ............ | Overhead | 60 60. Metre | 27 - 2 e vd | Own | 120 

WonnNIoLors | 
eee lee js 
Koblenz Station—Ehrenbreitstein.. A. 
COMO Lu uds Sadi e ioo veo opo ess dos» ant 14:5 T A T " ^ | M ЖЕ 
Leipzig (Ехїепяїоп).........,.,........ Overhead |261 52˙2 Aft. 91in.|, 20 185 125 One 25 н.р. Own | 750 
. , | 8 One 20 H. p. 

n Overhead 5˙1 5:9 ‘tre 2° | а: мок К: \ 2 
Liegnit vernea | 5 Metri 2'0 \ 8 Two 20 H. p. Own 10 
ON vo ˙ A Р) Mn ке Җен | " © ig Y 
Mulheim-on-Ruhr—Styrum ......... Overhead | 7.7| 7˙9 Metre | 5:6 15 | 11 |Two15n.v. Own 320 

| | norm. | | 
Nuremberg (Extension) .............. Overhead | 9'1 |160 Standard 5'6 37 T =. Own | 120 
т Lo ouais: sSacseheriufussi Overhead | 65| 69| Metre | 2:8 | 10 | 5 TWO 15 U. p. Own 595 
соу oo ica ose e da pagas usoreh „ Overhead |107 11:5, Metre 14 | 8 One 20 n.r. Own 200 
| n orti. 
DASTUMAL. дса decuresstccecesatncctesa : usu" РТР 805 "RETO T A TF ave 
Solingen — Municipal “ТҮЛИ ТАУ ҮҮТ" Overhead | 44| 44 | Metre 4*6| 12 8 Two 15 H. P. Own 200 
G ˙ ˙— 33 Overhead |123 12:5| Metre | 77| 18 |... Two 15 f. p. Own 500 
r ˙²˙ TTT Overhead 20˙0 22:5 Standard 75 58 40 Two 25 H. P. Own | 600 
| max. | | | 
1 Overhead | 60| &5| Metre | 57| 36 21 TWO 25 H. p. Municipal | ... | 
| пах. | | 
Turkheim-Worishofen  ............... Overhead | 57| 3˙7 Standard 10 2| 2  Two15 U. p. Own 70 
| norm. | 
DICENTI UD OT UE TTL Overhead | 2:0| 28| Metre | 56, 8 Two 15 н.р.) Municipal 212* | * Including lighting. 
| nux. 
Vohwinkel— Dusseldorf ............... Overhead [16:4 17:0 56| 18; 9 |Two20 mp. Own Im 
Vohwinkel—Rittershausen ......... Overhead | 8:5 | 8:5 10:0 25 | Two 20 n.r. Own .. | Single rail. TIN 
Table C. The following table shows the number of towns that have 
Maximum Kilowatts aa 
e К 2 Fatt abl D. 
— gradient per mile of n — Р кену Table 


per cent. 


Aix-la-Chapelle .................. 10:0 
Altenburg S. Mk ꝗ 9070 


Berlin : 
Gesundbrunnen-Pankow 


Exhibition Railway ........ ses] 2:0 
Bochum $55 eveniet terea e e 4:24 
Ireen esu To a s 5:0 
ШКОЛАЛАР ЛЛУ ОС 2:0 
Heller rer kr eR 3:0 
Dortmund «secre азил 40 

Dresden : 

(Blazewitz-Laubegast) ) ! 2:5 
Düsseldorf ccceseiccekecsdadevegsas ; 3˙0 
Fberfee aret nd 70 
ion a | 40 
Fan rto ee daa E ra 5'0 
IE uelis diris du Baca a T | 6:6 
Frankfort-Offenbach ............ | 50 

- Gelsenkirchen ...... „ 57 
Hagen and IEckesey............... | 4:0 
I!!! ĩͤ ОЛКО Т 5˙0 
НИШ auis ecce ore 8 | 50 
НАЙТ ода онла nm 55 
Ue ОЛО TT | 7:0 
Königsberg п.о | 4:0 
rr ( splen нана | 5:0 
Lichterfelde .................... s... 43 
üben 3 | 50 
Meckenbeuren-Tettnang......... | 2:0 
Nuremberg sees | 55 
ТИМИ: оо ос ьс Sates i 8:5 
Remscheid ‘даасан 10:6 
Spandau unn eh a ОНЕРИ 0:5 
Strassburg 4 1:5 
Wiesbaden гае eta 5:0 
ie d $5 

Averuge | 


track. 


32˙0 
29:5 


45:5 
15:5 
35˙2 
18˙9 
29:5 
181 
25'Ó 


80:0 
49:7 
751 
80˙5 
38˙4 


per motor car. 


12:5 
10:7 


Number of Towns with Electric Tramway: 


December, 1891............... 3 


„ 138922 | 5 
5 o — | 11 
T 1898............... ' | 20 

1895... ties | 54 


August 1, 1896 ............... 2 
In August, 1896, 32 other towns had electric tramways in course 
of construction, and 14 towns had extensions in hand. 


adop:ed electric tramways since 1891 :— 
| 


The following statistics are also of interest. 


Up to lst August, 1896, — 
The aggregate length of the German electric lines was 564 miles 
The length of track wa . ннн ӨӨ 5дә 
The number of motor CAFS s. ое 1.571 
Length of lines in process of construction . .. . 455 miles 
„ „truck ae ui C 527 „, 
The output of the railway generators is estimated at 18,560 k. w. 


SHORT-STROKE STEAM ENGINES.* 


BY J. S. RAWORTH. 


The object of this Paper is to explain the construction and 


development of a certain class of steam engine which has grown up 
nearly concurrently with the dynamo electric machine, and has been 
inappropriately named ** high-speed." 


Any Paper descriptive of high-speed engines, and ignoring 


| locomotive and torpedo-boat engines, as I propose to ignore them, 
would not justify its title; and any attempt to include such 
engines would divert the attention of the Society from a concen- 
trated consideration of the principles involved in the construction 
of steam engines suitable for driving machines which run at a high 
| speed of rotation, such as dynamos, fans, centrifugal pumps, «с. 


jJß6ü! fd aat vic etie nS 
* Paper rend before the Yorkshire College Engineering Society, 


January 18, 1897. . 
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When, from 1878 to 1881, the Gramme and Siemens dynamos 
were slowly coming into use, and engineers found that they took 
much more power than their appearance seemed to justify, much 
trouble was experienced with belts, and the wit of man was set to 
work to devise some more satisfactory method of transmitting the 
power. 

In 1882 I brought out a form of friction gear, and fitted up two 
sets on board the s.s. ‘* Aurania," from which time for several 
years it was very generally employed for steamship lighting. The 
advent of the Brush machine in 1880 brought with it an accentuated 
sample of the original ditticulty, for it absorbed 40 H.P., and its 
shape was unsuitable for use with friction gear. 

The only available engine for direct-coupling was the Brotherhood 
three-cylinderengine, Manx halfpenny pattern, which consequently 
had a great run. Then came the Tower engine, in which recipro- 
cation is disguised in rotation. 

About the same time we had the Parsons four-cylinder engine, 
and Rigg’s which had also four cylinders, revolving round the 
crank shaft. 

Although these several combinations exhibited an immense 
amount of ingenuity on the part of their designers, it was princi- 
pally in reducing the dimensions of the engines that their skill was 
evinced, for it was soon proved that they were no more suitable for 
running at high-speed than vertical engines, having equally short 


stroke; and although in those days very few tests were made, there 


is a consensus of opinion that their appetite for steam and oil was 
extremely large. Indeed, it is obvious that a multiplicity of small 
cylinders, having necessarily an abnormally large surface exposed 
to changes of temperature, must produce excessive waste. At the 
date referred to it was well known, indeed it was quite obvious, 
that piston clearance was a source of loss; and that there was a 
very close connection between the area of surface exposed to initial 
steam and the amount of initial condensation in the cylinder was 
clearly understood ; in addition there was a prevalent and very 
strong belief that short stroke involved a great increase in internal 
friction. No wonder, then, that engineers shrank from introducing 
very short stroke engines in which the clearance space formed a 
large proportion of the volume of the cylinder, and in which the 
centre of the crank pin was scarcely outside the circumference of 
the crank-shaft journal. 

I, in common with other engineers who about that time and later 
built engines with comparatively short stroke, placed the cranks 
opposite, with the object of making one crank pin serve as the 
fulcrum of the other, thus reduclng the pressure on the crank shaft 
bearings. 

We now know that all such precautions were quite unnecessary. 
The absolute demonstration of this fact is due to Willans, although 
neither he nor his successors have ever expatiated on the subject ; 
on the contrary, they have rather beclouded the issue by claiming 
that their excellent efficiency was due to constant thrust, whereas, 
as a matter of fact, it is obtained in spite of it. 

It is well known that in Willans' early electric lighting engines 
the crank shafts were small, and consequently a good many smashes 
resulted ; but in all probability Willans made the necks as small as 
he dare, and smaller than he ought to have done, with a view to 
reducing crank shaft friction, but when in the light of experience 
the necks were increased in diameter, the early high efficiency of 
894 per cent. was still maintained. 

This excellent efficiency is obtained with an engine in which the 
diameter of the cylinder is about two and a half times the stroke, 
whereas the time-honoured practice has been to make the stroke 
about twice the diameter of the cylinder, and yet with this diminu- 
tion of stroke in the ratio of, say, 4} to 1, the efficiency is equal to, 
or better than, that of a horizontal Corliss with a 5ft. stroke. 


But the Willans engine develops power on only one stroke per 
revolution ; one stroke is idle, or worse than idle, for power must be 
taken out of the crank shaft to accelerate the moving parts, and in- 
cidentally to compress the air cushion ; hence the result is all the 
more astonishing, and the more clearly demonstrative that short 
stroke does not necessarily involve loss of mechanical efliciency. 
Nevertheless, by the established laws of friction, there must be 
some limit to the shortening of stroke, but this limit can only be 
determined by a series of experiments in a well-equipped engineer- 
ing laboratory, such as that over which Prof. Goodman presides 
with great ability and distinction. 

Ав we are now in possession of solid proof, established by innumer- 
able examples aggregating considerably over 100,000 h. p., that short- 
Stroke engines are, at least, quite equal to long-stroke engines in 
mechanical efficiency, one naturally turns to look for an explanation 
of this apparent paradox. That it cannot be accounted for by con- 
stant thrust is evident from the fact that the ‘‘ Universal" engine 
has a still higher efliciency, the actual efliciency being somewhere 
between 92 and 94 per cent. 

One engine, indicating 45 n.r., gave 92, and another engine, indi- 
cating 165 H.r., gave 94. Both tests were made with new engines. 

The real cause will probably be found in the improved lubrication 
of the working parts, and in the better distribution of stress by 


` - 


reason of the increased influence of inertia due to the higher rate 
of reciprocation of the pistons. 

Having settled the question of mechanical efficiency, we now 
come to the consideration of the influence of short stroke on steam 
consumption per indicated horse-power. Here we find four well- 
established sources of loss ;— 

1. Clearance. 

2. Port friction. 

3. Initial condensation. 

4. Leakage. 

The volume of clearance in any given pattern of engine varies 
with the area of the piston, and is nearly independent of the length 
of stroke, but when expressed as a percentage of the volume of the 
cylinder it will obviously increase as the stroke diminishes—the 
usual 3 per cent. on a 5ft. stroke would become 36 per cent. if the 
stroke were reduced to bin. 

This is the most serious question one has to face in designing 
short-stroke engines, and unfortunately it is very closely connected 
with the second source of loss, namely, port friction ; if we attempt 
to reduce our clearance by diminishing the size of our ports, then 
port friction goes up and we lose pressure. 

The first successful attempt to grapple with these difficulties was 
made by Willans in the production of his central valve engine. 
This was no mere scheme, but a real invention evolved out of a 
clear perception of the difficulties to be overcome. By the ingenious 
device of using a hollow piston-rod as his main steam passage, Mr. 
Willans was able to reduce his port clearance to an insignificant 
fraction of the volume which has to be allowed in engines with 
external valves. In his Paper read before the Institution of Civil 
Engineers in 1893 he gave the clearance as follows, which I have 
worked out in percentage of the volume swept by the piston : 


Diameter of cylinder. Clearance. 
Inches. Cubic inches. Per cent. 
| 60 — 13289 130 
85 23:5 7:8 


65:0 


In Mr. Willans’ two classical Papers, entitled ** Non-Condensing 
Trials and Steam Engine Trials, the remarkable performance 
of the Willans engine was only alluded to by two speakers, and 
neither the author nor any of his critics said one word on the sub- 
ject of this marvellous improvement, whereby it had become pos- 
sible to make a short-stroke engine with practically no more 
clearance than was necessary for the piston. 

The further possibility with the Willans arrangement of obtain- 
ing good drainage had not at that time been developed ; but it has 
been worked out in some engines built during the last two years. 

The Willans central valve is obviously applicable only to single- 
acting engines ; and, consequently, a two-crank engine is required 
to give a continuity of turning effort approximately corresponding 
with that of a single-crank double-acting engine. This defect 
necessarily increases the cost and complexity of the engines. 

The second source of loss, namely, port friction, is sometimes 
serious, but in a far less degree than excessive clearance. It can 
be minimised by the use of large and straight ports. The annexed 
combined diagrams show the amount of loss between the cylinders 
in three well-known cases, viz., Willans, Westinghouse, and the 
** Universal.” 

In the Willans engine the losses are small, but they occur twice 
between any two cylinders, whereas in the Westinghouse and the 
* Universal" they only occur once between any two cylinders. 


[ The percentage of loss in each case is :— 


=- 


Per cent. 
WANS oro saa ro B pu Mrs ПРЕРИЯ CCC 11:2 
M esting house eee арда 18:2 
CCC A КЫРЫ SAES es. 68 


The third source of loss is initial condensation, and it is inhe- 
rent in all reciprocating engines. It is principally due to the fact 
that the wall of the cylinder is alternately exposed to high and low 
temperatures. In a single-cylinder condensing engine the differ- 
ence in temperature of the incoming steam and the exhaust is 
about the same as between boiling water and ice. Iu a compound 
engine the difference is approximately halved in each cylinder, with, 
as might be expected, a great reduction of condensation. At the 
present moment we are only concerned with the effect of reduced 
stroke and increased speed of rotation. 

It is obvious at the outset that the extent to which the surfaces 
are cooled will vary with the time of exposure, so that assuming a 
line, A B, representing mean temperature, the variations in the 
temperature of the surface may be approximately shown diagram- 
matically in Fig. 4, in which the shaded curves represent a speed 
of rotation twice as great as that of the unshaded curves. The 
saving in the enclosed area is 50 per cent. 

Iu practice it would not be 50 per cent., because part of the 
initial condensation is due to radiation to the atmosphere, and 


E 2 
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another part is due to the direct conduction of heat from the | pistons; but it is so difficult to eliminate leakage loss from con- 


cylinders to the bedplate and working parts of the engine. This 
effect is well shown in engines with enclosed crank chambers by the 
gradual rise in temperature of the oil. It is necessary on long runs 
to counteract tbis tendency by employing a circulation of cold water 
in the crank pit. | 

Mr. Willans made a very elaborate series of experiments to 
ascertain the effect of speed of rotation on initial condensation, and 
he summarised the results thus :— 


Pounds condensed Pounds per horse- 


Revolutions. 
per hour. power. 
400 70 1:65 
200 59 1:84 
300 48 2˙28 
100 39 5:6 


all at 501, mean pressure. | 

I have added the third column to make the results more easily 
comparable. As the effect of. mere speed was to reduce the initial 
condensation so materially, it is not surprising that the addition of 


. Fig.4. 


a steam jacket did not make much further improvement. I have 
also tried a steam jacket on the ‘‘ Universal” engine between the 
high-pressure cylinder and the receiver, but could not detect any 
alteration in the total consumption of steam. The gain in the 
cylinder was balanced by the loss in the jacket. 

We have one source of loss left, viz., leakage. This loss rarely 
receives due consideration, because trials of engines are never pub- 
lished unless the results are as good as new pistons and valves can 
make them ; but there can be no doubt at all the ordinary engines 
of commerce, especially those with piston valves, suffer terribly 
from this cause. 

In my own experience I have often found engines, which were 
outwardly in good order, using from 30 to 40 per cent. more than 
their normal requirement of steam. One engine of 150 н.р. 
passed 1, 500lb. of steam per hour when standing with steam on. 

A new engine with automatic governor acting on the high-pres- 
sure piston valve will run at its proper speed, doing no work ; but 
three months’ wear is usually sufficient to make it quite inde- 
pendent of its governor until loaded to about 20 per cent. Even 
in new engines there must be some leakage past the valves and 


densation loss that it has not yet been done, and both are included 
under the head of initial condensation. | 

In describing the above sources of loss, and their effect on short- 
stroke engines, I have not mentioned water in the cylinder, simply 
because we have no means of ascertaining its presence in small quan- 
tities, and no information as to its effect. All authorities concur, 
however, in the opinion that it is very prejudicial to economy. The 
only engines that I know of that have natural drainage are the 
Corliss, the Willans, and the ** Universal." | 

Next in the order of successful short-stroke engines comes West- 
inghouse. In steam distribution it is a pure Woolf engine—that is 
to say, the cranks are opposite, and the high-pressure cylinder 
exhausts directly into the low without any intermediate receiver. 
The admission, expansion, and exhaust are controlled by a single 
piston valve placed on the top of the cylinder. The steam passages 
are short ; but the high-pressure clearance must necessarily be very 
large to provide for compression after the steam is cut off to the 
low-pressure cylinder. 

The mechanical parts of the engine аге very simple; and as its 
valves are worked by an automatio shaft governor its average 
results are good, as shown by the annexed Table, for which I am 
indebted to Mr. Arthur Rigg in his contribution to the discussion 
on ** Willans Steam Engine Trials.“ 


Westinghouse Engince. Water Used per Brake IHorsc-Power. 


1 2 


3 a 1 5 | 6 


Average prescure. Boiler pressure. Pounds per зд. in. 


Brake ‘horse- Pounds per —Á—— 
power. square inch. 120 100 | 80 ' 60 
‘Condensing. 
lb. ]b.: Ib. Ib. 
200 50°0 19:62 | 22°63 | 
160 40:0 1886 | 2002 | 2517 
130 $2:0 1838 | 19:56 | 2132 | 24:30 
100 25:0 1914 | 1944 | 2034 | 2010 
70 175 | 1980 | 2005 | 2143 |. 2257 
40 | 10:0 , 2290 | 2312 | 2475 | 22:55. 
Non-Condensiny. 
200 50°0 25°94 
160 40:0 2550 | 2520 
180 ó2'0 24:32 | 2642 | 2770 
160 25°0 2557 | 27°75 | 2980. 
90 25°0 2651 | 28:50 | 2980 | 5170 
70 17:5 29:00 | 30°77 | 3248 56060 
40 10:0 40:05 | 3930 | 4275 | 45882 


The Chandler engine, made by Bumsted, is also a simple acting 


engine ; practically it is a Willans engine with the valve placed at 
the side instead of in the centre of the cylinder. It is a very good 
practical engine, but is devoid of Willans' special features of auto- 
matic drainage and small clearance. All these engines have en- 


closed crank chambers, by means of which, or by reason of which, 


it is possible to obtain or employ lavish lubrication. This simple 
device is undoubtedly the secret of mechanical success in all short- 
stroke engines. | | 

It reduces wear and noise to such an extent that one is led to 
wonder where the peculiar advanteges claimed for single action, of 
which the principal is the automatic taking up of wear, come in, 
seeing that there is practically no wear to take up. This point is 
well illustrated by the measurements of wear given by Mr. Mark 
Robinson in his Paper of May, 1895. 

The engine described was a С.С. 80 H. P., and had run five years 
20, 280 hours. The main brasses had worn down 0'002bin. at 
the governor end and 0016in. at the dynamo end—the middle bear- 
ing 0 008in. The main journals of the crank shaft were reduced 
0:001in, and the crank pins 0 007in. Connecting-rod brasses worn 
in the crown 0 02in. Taking these figures together, the connecting 
rod had come down in relation to the crank shaft centre 0°0235in., 
that is, about in., and that the crank shaft itself has gone down 
0:0085in., that is, about 12 in., which figures prove conclusively 
that the extra wear to be expected from high speed is more than 
counterbalanced by lavish lubrication. 

We have also the success of the Belliss engine, which has now 
&n enclosed crank chamber, and runs beautifully, notwithstahding 
that it may be described as an ordinary marine compound engine 
boxed in. This engine, which now occupies a front position 
amongst short-stroke engines, shows how easy it is to overcome a 
ditliculty when you know how. Cranks were originally enclosed to 
prevent the oil being thrown about. We now enclose them to 
‘enable us to obtain ample and certain lubrication. It is probably 
cheaper than any of the other well-known dodges, and it is certainly 
а great deal better. 

I am quite aware that Messrs. Belliss attribute their success to 
their method of supplying oil to their bearings under pressure, but 
as I have obtained equally good resulte with plenty of oil without 
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pressure, I am just a little sceptical as to the virtue of the alleged 
cause of cure. : Ж 

І must now turn for one moment {о the question of governing; 
and at this point I have, with extreme regret, to diverge consider- 
ably from opinions which during the past few years have been freely 
expressed and readily believed. 

Of these opinions the following is a good sample :— | 

Experiment and calculation alike prove that the gain by cutting 
off earlier rather than by throttling, is in no case more than asmall 
one, and that at very high loads it actually turns into a loss. 

** Whether you reduce tbe power in one way or the other, the 
result is so bad in every engine that the only moral to be drawn is, 
Do not work with light loads at all, or if you must do it, do it as 
little as possible. | AE 

The above statement is correct as regards throttle governing, 
and as regards automatic expansion it is based on the consideration 
of what would occur in the cylinder of an engine fitted with a 
perfect automatic cut-off gear, to which state of perfection the 
Corliss engine very nearly attains, that is to say, the maximum 
initial pressure is obtained even at very light loads, and the cut-off. 
is во quick that the drop in pressure during the closing of the valve 
is very slight. The whole question was threshed out by Capt. 
Sankey, in his Paper read before the Institution of Mechanical 
Engineers, with great ability, whereby he has made us all his 
debtors. 

In that Paper, Capt. Sankey showed that at light loads puro 
variable expansion gave worse results than constant expansion ; he 
therefore proposed to combine the advantages of both systems by 
cutting off down to say half-load and then throttling, and I believe 
he has built some engines on this principle. 


My object in raising this question is to point out that the auto- 
matic shaft governor is better than the Corliss in this respect, that 
it combines the two functions of cutting off and of throttling in the 
most perfect manner; for as the load decreases not only does it 
reduce the time during which the valve is open, but it narrows the 
port opening, thereby limiting the initial pressure and the range of 
temperature within the cylinders ; the result is that the curve of 
steam consumption never crosses to the upper side of the Willans 
straight line, but finishes very much below it. 


As a check on the result which I have obtained with this form of 
governor, I have p'otted the figures of the Westinghouse engine 
referred to above, and find that the curve is parallel with the curve 
of the Universal engine as far as the figures carry it; this shows 
conclusively that the remarkably small relative consumption of 
steam in the Universal engine at low loads is due to the governor, 
whilst its general economy is due to other causes. 

The most striking and important corollary of Capt. Sankey's 
Paper, and of the tests made by myself and Westinghouse, is that 
Corliss trip gear is. unsuitable for cases where great variation of 
load may be expected, as in electricity generating stations, and that 
in those cases where its noise and complication are endured on 
account of its supposed superiority, great gain would result from 
the substitution of a simple and silent shaft governor. 

To realise the effect of &utomatic expansion it is necessary to 
descend to figures and to go a little into detail. A throttle valve 
engine gives a curve of total water consumption which is practically 
a straight line. We owe the discovery and demonstration of this 
fact to Mr. Willans. With a straight line you can do nothing ; the 
most economical load is at the top of the straight line—namely, at 
maximum load for the ratio of expansion selected—but the auto- 
matic expansion curve is a real curve with its hollow side upper- 
most. Now, electrical engineers in designing dynamos take the 
curve of the magnetisation of iron and select that portion of the 
curve which suits best their particular purpose. We in like manner 
baving obtained our expansion curve can elect to work on 
the particular portion of that curve which will give the best 
results. For instance, with a ‘non-condensing engine it is 
quite easy to arrange the engine so that the water con- 
sumption per indicated horse-power from half-load to full load 
shall not exceed a specified figure, say 21Ib. With a condensing 
engine the range is greatly increased, and if a shaft governor be 
employed, a consumption of 16ʃb., 171b., or 18lb., may be guaran- 
teed (according to the quality of the engine) from one-fifth load to 
full load. 5 ME ; 

Turning now to the effect of mechanical and electrical efficiency 
on the consumption of steam per unit of electrical energy delivered, 
which is the real practical test, we can, by the aid of the con- 
sumption curve, arrange that with a non-condensing engine the 
consuinption of steam per unit shall not exceed a definite figure of 
from 33lb. to 35lb. between full load and half-load, depending on 
the quality of the engine. With condensation the range is fat 
greater, and again assuming the use of a shaft governor to control 
the expansion, the limits within which the consumption shall not 
exceed, say, 28lb. per unit, may be extended down to one-third of 
full load. "There is nothing new in these statements ; they would 
have been believed enis | enough a few years ago, and, moreover, 
they are quite in accord with the principles explained in Capt. 
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Sankey’s Paper on governing. The Willans law, or rather the 
bald statement of it, has been so thoroughly assimilated by electrical 
engineers, that it has come to be believed that its limitations are 


limitations of the steam engine rather than limitations of one par- 


ticular class, namely, throttle-governed. | E 

The experiments which have led me to the exposition of these 
views have been made with the Universal engine, and I only 
discovered at the last moment that my observations were supported 
by the Westinghouse figures. I regret extremely that there are 
no figures available in connection with trials of other patterns of 
engines ; the reason, of course, is that the conditions under which 
a series of trials from no load to full load can be made quickly and 
accurately are seldom met with. I hope that one of the effects of 
this Paper will be to stimulate other engineers who may possess 
the necessary facilities to make such tests and to publish them. 


CORRESPONDENCE. 
RE 
THE BRUSH COMPANY'S INDUCTOR ALTERNATOR. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: І am glad to learn that your correspondent ** B." 
thinks the smallness of drop in this machine unequalled. 
* B." is quite right about the excitation figures. It should 
have been explained that the volts were raised, with the load, 
to give 10 per cent. rise of E. M. F. at full load. This explains 
ihe smallness of the excitation at no load.—Yours, &c., 


London, February 22, 1897. W. M. Morey. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: As remarked in a letter signed“ B." in your issue of 
last week, the tension drop in the new Brush alternator seems 
remarkably small—so small in а machine of the type in 
question that one cannot help thinking the machine was 
tested under very favourable conditions. It would be very 
interesting to learn the nature of the load upon which the 
machine gave this drop of 3} per cent.—a drop not very 
different from that of an ironless Mordey alternator of the 
same size. The load was obviously non-inductive, and almost 
looks as if it possessed capacity; perhaps a water resistance, 
with several electrodes, was used. 

I think the Brush Company are to be congratulated on 
being the first to put on the English market an inductor 
alternator designed on practical lines—a type of machine that 
possesses several advantages, more especially in regard to 
cheapness and strength.—Yours, &c., A. C. E. 


London, E.C., February 27, 1897. 


LEGAL INTELLIGENCE. 


Haywood v. Carlton, Hessey and Oo., and the Madeira 
Blectric Lighting Oompany (Limited). 

In the Lord Mayor’s Court, London, last week, the Common Serjeant 
dismissed an application by which it was sought to recover £2,333. бв. 8d., 
being a third share of a profit of £7,000 realised by the defendants, or 
some of them, upon the flotation of the Madeira Electric Lighting Com- 
pany (Limited). Two objections were made to the claim, one that the 
date of agreement was after the date of incorporation of the Company, and 
the other that there was no allegation that the persons tbrough whom the 
contract was stated to have been made had the authority of the Company 
to enter into it. 


Jackson v. Thetford Electric Light and Power Co. (Limited). 


A petition by Мг. . William Jackson for the winding-up of the Thetford 
Electric Light and Power Company (Limited), was heard at the Norwich 
County Court on the 17th inst., by Judge Addison, C. C. 

On behalf of the petitioner, Mr. Blofield stated that the Company waa 
incorporated in 1890, with a nominal capital of £5,000, in shares of £10 
each. Of this amount £3,680 was allotted, the petitioner receiving £1,760. 
worth of share capital out of the total issue. The firat Directors of the 
Company were Messrs. C. Burrell, jun., R. G. Burrell, F. J. Burrell, and Mr. 
Jackson (the petitioner). ‘Petitioner contended that he paid to the com- 
pany £1,750 in respect to his shares, and that the whole, or substantially 
the whole, of the other issued capital was issued as fully paid up. 
It was further stated that the Company had, except in 1893, been carried 
on at a loss until 1896, when it was alleged the net loss amounted to 
£1,186 198. 11d. For a long time the petitioner had been dissatisfied with. 
the state of the Company's affairs, but he had been unable to do anything: 
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by reason of the preponderating influence of the Burrell interest. Ata 
meeting of the Directors on January 11th, it was decided that, аз it was 
impossible to carry on the undertaking, to take the necessary steps for 
winding up the Company under the direction of the Court. Petitioner 
waa not present at this meeting, and he alleged that the Compauy’s assets 
were of considerable value, and if prudently realised would be sufficient 
not only to satisfy the debts and liabilities, but pay a substantial dividend 
to the shareholders of the Company. He contended that investigation 
into the affairs of the Company should be made by an independent person, 
and this could not be secured in a voluntary winding-up, unless an inde- 
pendent liquidator was appointed by the Court. | 

Mr. Poyser, on behalf of the respondents, opposed the application ; and, 
after a lengthy argument, his Honour dismissed the petition with costs. 


m — Z. ð — — — 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Lond Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 


„ SPECIAL NOTICE —The 1897 (fifteenth annual) edition of 


"THB ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d., post free, 8s. 8d. ; abroad, 9s. 
About 1,300 pages. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 
& set of 40 Elementary and Advanced Exercises for use in Electrical 
Engineering classes. ese have been pre by Dr. J. A. Fleming 
and will fe found of greab service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 38. 6d. per dozen nett; in 
seta of any three 1s. nett ; or the set of 1 Elementary (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. The complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 


handy portfolio, price 12s. nett, or bound in "ond cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be » price ls. each, A full 
prospectus sent post free.. 


* ExxOrRIO Моттув POWER."—A new work, by Mr. Albion T. Snell, 
witn this title, is now ready, containing the latest information respecting 
the application of eleotrio energy to mining and general power transmission 
purposes, in whioh the author had much experience. The book is well 
printed, on good peper, and contains 230 illustrations, Price 10s. 6d., 
post free (abroad 11s.). 

“ DRUM ARMATURES AND COMMUTATORS. "—By Mr. F. MartenWeymoutb, 
is also ready; price 7s. 6d. (abroad 8s.). Prospectus on application. 

„ ELEOTRIO LAMPS AND ETTOrRIO LIGHTING,” by Prof. J. A. Fleming, 
M.A., D.Sc., F.R.S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &c. Price 78. 6d., post 
free. Prospectus post free. 

* ELECTRICAL ENGINEERING FORMULA,"a pooket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; prioe 7s. 6d., by post 7s. 9d. 
(abroad 88.) A large paper edition with wide margins can supplied, 
price 128. 6d., post free 138. (abroad 13s. Gd.) Prospectus on application. 

% ARMATURE WINDINGS OF ELECTRIO Maonrnes.”—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

“ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

**MoTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
Е. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 12s. 6d. 
post free; abroad, 13s. 6d. 

‘t SUBMARINE CABLE-LAYING AND Reparrina.”—By Н. D. Wilkinson, 
M.I.E.l., &c., fully illustrated; price 12s. 6d. Now ready. 

.“ THE Work or HzRTz."—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

“Тнв ART or ELECTROLYTIC SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

"THE INCANDESCENT LAMP AND ITS MANUFACTURE.”—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8s.), 
Prospectus on application. 

“ ELecTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

“LOCALISATION OF FAULTS IN ELECTIO Licht Mains.”—By F. C. 
Raphael. Ready end of March. 


SPECIAL NorICE.—''TnuEg ELECTRICIAN ” ELECTRICAL TRADES’ 
Directory AND HANDBOOK For 1897.—The new edition of this 
well-known Blue Book is now ready, and consists of about 1,300 
pages. Several new features are introduced, and the book is 
Indispensable to all engaged in the electrical and kindred pro- 
fessions. Consulting, contracting, manufacturing and supply firms 
are all catered for, and will find the book replete with carefully- 
compiled data of interest and of service. The published price 
renains at 78. Gd., post free 8s. 3d. ; abroad 98. 


TENDERS INviTED.— The Plymouth Corporation invite tenders 
for (1)steam alternators (disc armatures) and dynamos, exciters, 
motor-generator, rectifiers, &c.; (2) Lancashire boilers with mecha- 
nical stokers, steam exhaust and other piping, ejector condensers, 
valves, electric pumps, water tanks, economiser, &c.; (3) accumu- 
lators, &c.; (4) overhead travelling crane, jib wall crane, turn- 
table, &c.; (5) switchboards (Ferranti type) and instruments ; 
(6) high and low-pressure mains, &c.; (7) stoneware conduits, &c. ; 
(8) alternating-current transformers, sub-station switchgear, &c.; 
and (9) arc lamps, posts, &c. Copies of specification, &c., may be 
obtained from the Borough Electrical Engineer (Mr. John H. 
Rider), East-street, Plymouth ; and tenders must be delivered to 
the Town Clerk (Mr. J. H. Ellis), Town Hal, Plymouth, by 
March 26. Further particulars are given in our advertisement 
columns. 

The Electric Lighting Committee of the Urban Dis- 
trict Council of Morecambe invite tenders for the supply and 
erection of steam and electrical plant, apparatus, instruments 
and accessories, for their electric supply station. Tenders must be 
sent in by March 11. 

The Corporation of Tunbridge Wells invite tenders for 
the supply and erection of a 350-kilowatt steam alternator, with 
engine combined. Tenders to the Town Clerk by March 13. 


The Edinburgh Town Council require tenders for the 
supply of various stores, including electric lighting materials, a 
2 H. P. continuous-current shunt motor, castings, lathes, tools, Wc. 
Particulars from the Town Clerk (Mr. T. Hunter, W.S.), to whom 
tenders should be sent by March 6th. 


The General Direction of Spanish Post and Telegraphs 
invites tenders for the supply of 42,000 porcelain insulators and 
24,000 telegraph poles. Tenders to El Registro de la Direccion 
General de Correos y Telegrafos, Calle de la Carretas 10, Madrid. 


The Erfurt Direction of the Prussian State Railways 
require tendera for the supply of 49,000 arc lamp carbons. Tenders 
to the Königliche Eisenbahn Direction, Bahnhofstrasse 23, Erfurt, 
by March 4. 

— — —— Tenders are invited by the Municipal Authorities of 
Bailen (Jaen), Spain, for the concession for the electric lighting of 
the town for 10 years. Tenders to El Secretario del Ayuntamiento 
de Balien (Jaen), by March 12. 

—— ——— Tenders are invited by the Telegraph Department of 
the State Railway Authorities, Dresden, for the supply of 12,000 
zinc cylinders for primary batteries, 60 tons of galvanised iron 
wire, 3 tons of bronze wire, 10 tons of copper wire, and 16,500 
porcelain insulators. Particulars from and tenders to the Königl. 
Betriobs-Telegraphen Ober-Inspection der Siichs Staatseisenbahnen, 
Dresden, by March 10. 

Proposats INvrTED.—The Electric Lighting Committee of the 
Torquay Town Council invite proposals from companies and 
others willing to undertake the free wiring of houses and premises 
in the borough. Proposals must be sent in by March 13. 


TENDERS AcCEPTED.— The Fareham District Council have re- 
ceived the following tenders for the supply of insulated high-tension 
twin-twisted and low-tension concentric cables, conduits, &c., in 
connection with their electric lighting undertaking :— 

British Insulated Wire Company, Prescot (arcepted) £1,480 0 0 


Callender's Company ee eene 1,766 00 
Siemens Bros. and Coꝛꝛ . ceeceseceees 1,784 0 0 
Fowler-Wuring Cables Company | d 1,916 11 2 


Ger d 8 1.950 0 0 

— On another column will be found particulars of the 
tenders accepted by the London County Council in connection with 
the lighting of the Blackwall Tunnel. 

—— The Board of Guardians of the Poplar (London) Union 
have accepted the tender of the Consolidated Telephone Construc- 
tion and Manufacturing Company for the maintenance of telephones, 
fire alarms, and electric bells at the Poplar Workhouse. 

The Dover Town Council have received the following 
tenders for the electrical equipment of their tramways :— 

Diek, Kerr and Co. (accepted )................ eese eese £8,040 
Brush Company 
R Wi Denn! 
Siemens Bros. and Co eene 
Westinghouse Company e . q 11,718 
The protecting estimate of the consulting engi- 

neer (Mr. Scllon) was 11,000 0 

APPOINTMENTS VACANT.— An assistant electrician is required by 
the Baths Committee of the Hackney (London) Vestry. Some 
further particulars are given in our advertisement columns. 

The Electricity Committee of the Southport Corpora- 
tion require an electrician-in-charge. Applications to the Town 
Clerk by March 3. 

——— А Principal is required for the Harris Institute, 
Preston. Salary, £350 per annum. Applications to the Secretary 
(Mr. T. R. Jolly), by March 22nd. 
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ков DisposaL..—An old-established electrical engineering busi- 
ness in the West End of London is offered for disposal, in our adver- 
tisement columns, by Messrs. Wheatley Kirk, Price and Goulty. 
An advertiser is selling his interest in a going elec- 
trical concern in Dublin. The business is wholesale and retail. 
See advertisement. 


Business Notice.—Messrs. Willem Smit and Co., dynamo and 
motor manufacturers, of Slikkerveer, Holland, notify that their 
business has been'transformed into a limited liability company, 
under the title of the Electro-Technische Industrie. 

DIssOLUTION or PARTNERSHIP.—Messrs. George Griffith and 
George William Clarke, hitherto trading as electrical and cycle engi- 
neers, under the style of Griffith and Clarke, at 84, Kirkdale, 
Sydenham, London, S.E., have dissolved partnership. 


BaNknuPrTCY,—The first meeting of creditors in the failure of 
Charles L. Clarke, electrical engineer (trading as the Northern 
Counties Electric Construction Company), Hope-road, Newton-le- 
Willows, and 7, South-parade, Manchester, will be held to-day 
(Friday) at the Official Receiver's, Byrom-street, Manchester, and 
the public examination on March 1st, at the Court House, Quay- 
street, Manchester. 


LiquIpaTions.—At an extraordinary general meeting of the 
Crystal Electric Lamp Company (Limited) on Jan. 15, it was 
resolved to wind up the Company voluntarily for the purpose of 
reconstruction, and to appoint Mr. H. S. Deacon as liquidator. 
This resolution was confirmed on 15th inst. Particulars of the 
registration of the new Company are given in another part of the 
present issue. 

———— Creditors of William Banks and Co. (Limited) (in 
voluntary liquidation), electrical apparatus manufacturers, 30, 
Corporation-street, Bolton, must send particulars of their claims to 
ME liquidator (Mr. F. S. Marsh), 8, Bowker's-row, Bolton, by 

arch 23. 


———— At a special meeting of the City of Bath Electric 
Lighting and Engineering Company (Limited), on Wednesday, it 
was decided, owing to the Corporation having taken over the 
Electric Light Works, to wind up the Company voluntarily. The 
report of the Directors stated that, after paying the bank over- 
draft, debentures, and mortgage, there would be £15,000 for 
division amongst the Ordinary shareholders, who would receive 
about £5 for each £10 share. Messrs. C. J. Wharton, B. H. Van 
Tromp, and W. Jeffery were appointed liquidators. 

DEED or ASSIGNMENT.—In reference to a deed of assignment 
executed by Thomas Loman Harrison, electrician, Back Church- 
street, Blackpool, creditors are required to send in particulars of 
cone to Mr. John Taylor, 67, Church-street, Blackpool, by 4th 

arch. 


Exvorts or ELECTRICAL APPARATUS AND MaTERIAL.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Feb. 17th 
to Feb. 23rd, with the ports of destination: 

Argentina—Buenos Ayres, £76 (telegraph material); Rosario, £50. 
Australasia—Auckland, £80; Brisbane, £72 ; Melbourne, £72 ; Sydney, 
£1,546. Belgium Antwerp, £30 (telegraph material). Brazi/—Caravellas, 
£79 (telegraph apparatus); Rio de Janeiro, £350 (telegraph material). 
Burma — Rangoon, £20 (telephones). Colombia —Santos, £21 (telephones). 
Denmark-—Copenhagen, £42 (including £10 telegraph wire). Lyypt— 
Alexandria, £122. Germany—Hamburg, £290 (telegraph material). 
(ribraltar—£650 (telegraph material). Holland Amsterdam, £45. 
Hong Копу— 8247. India—Bombay, 8159; Calcutta, £500; Madras, 
£71. Japun—Yokohama, £361. Madcira—£25. Malta—£199. Mexico 
—Vera Cruz, £60. Siam—Bangkok, £95 (telegraph material) South 
Africa—Cape Town, £484; Durban, £176 (including £151 telegraph 
material); East London, £493; Port Elizabeth, £109. Spain — Bilbao, 
£170; Pasages, £831. Straits Scltlements— Singapore, £52 (including £15 
telegraph material) Sweden—Gottenburg, £215 (including £189 telegraph 
material). Total, £7,372. 

FoREIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL, 
Foreign-made goods to the value of £50 have been exported from 
this countty to Paris. 

FinE.—A serious fire broke out on Tuesday morning at the Cox 
Thermo-Electrical Company’s laboratory at St. Alban’s, and resulted 
in the total destruction of the buildings, with their contents, which 
included a number of valuable instruments, records of experiments, 
&c. Though the general contents of the building were covered by 
insurance, Mr. Cox had not insured his private collection of 
instruments. 

‘t CRYSELCO” Grow LAurs.— The Crystal Electric Lamp Company 
(Limited), of St. Stephen's-chambers, Telegraph-street, London, 
E.C., forward us some printed particulars regarding their make of 
electric lamps, which are produced exclusively in this country at 
the Company's large works at Kempston, Beds. A distinctive 
feature claimed for this lamp is the filament, which the Company 
asserts is harder, more solid and uniform, and has a better specific 
resistance, than any other filament on the market, assuring longer 


life, greater uniformity in candle-power, with less current at any 
required voltage for any given sized lamp. The Company announce 
that they manufacture bulbs or tubes for X-ray work, and lamps 
for all special requirements. 


PRESENTATIONS.—Mr. Walter Scott, who has relinquished his 

position as engineer-in-charge of Messrs. Crompton and Co.’s 
London House Wiring Department on that firm giving up this 
branch of their business, gave a dinner to the London works staff 
on Saturday last to inaugurate his commencing business on his own 
account. About 70 sat down. Mr. Scott was presented with ап 
illuminated address and cruet. 
— Mr. W. Johnston, who has recently left the Sheftield 
district of the National Telephone Company (Limited), to take up 
the position of District Manager at Wolverhampton, ‘was last week. 
presented with a marble timepiece by the Sheffield staff. ' 

ELEectrRo-Harmonic SocrETv. — There is a Ladies’ night” at the 
St. James's Hall Restaurant this (Friday) evening at eight o'clock. 


ABERDEEN.— The Town Council have decided to re-open the 
negotiations for the purchase of the undertaking of the Aberdeen 
District Tramway Company. This decision has been come to in 
view of the probable introduction of light railways in the district, 
and the Council are anxious not only to retain the controlof the 
tramways in their hands, but to considerably improve and extend 
the service. It is more than likely that in the event of the nego- 
tiations being successful electric traction will be introduced. 

BrRMINGHAM. —The Public Works Committee of the City Council 
held another meeting on Monday to consider the system of traction 
to be adopted by the City of Birmingham Tramways Company on 
the existing lines, as well as on the proposed extensions. Plans 
of overhead and conduit systems submitted by the Company were 
examined, and a sub-committee appointed to visit London, Bristol, 
Blackpool, Paris, Budapest and Nantes, and report on the systems 
of electric traction in operation in these towns. 

BraDFoRD.—The Gas and Electricity Committee recommend the 
extension of the electric light cables to Frizinghall and Heaton, at 
a cost of £3,000. | 
` Bray.—The Town Commissioners have increased the salary of 
the electrical engineer (Mr. G. M. Harriss) by £47 per annum, and 
have also given him permission to take one apprentice. i 


BRIOHTON.— The stipendiary magistrate, who has been called in 
to arbitrate in the conflict between the Postmaster-General and the 
Brighton Corporation respecting the erection of overhead wires, 
has given his award, which is favourable to the Postmaster-General. 

Bristot.—At a meeting of the Sanitary Committee last week a 
report dealing with the proposed extension of the street arc light- 
ing was submitted by the Finance Committee. The proposal 
involves the erection of 200 lamps, and a list of streets where it was 
suggested these lamps should be situated was also submitted. It 
was recommended that the Electrical Committee should report as 
to the cost of carrying out the scheme. 

CHISLEHURST (KxNr).— Official notice is given by the Ohislehurst 
Electric Supply Company. (Limited) of intention to apply for a 
licence enabling them to supply current in part of the parish of 
Chislehurst. a. 

Согснезтек. —'Тће Local Government Board have sanctioned the 
application of the Town Council to borrow £15,000 for electri 
lighting purposes. 

EpiNBURGH.—The Town Council have approved the reductions 
in the charge for electric current set out in our last issue. 
Councillor Mackenzie, who moved the approval of the Electric 
Lighting Committee's Report, which recommended the reductions, 
stated that he should like the Council to agree to still further 
reduce the price of current for motive power purposes to 2d. per 
unit. The net result would not be very much affected by this 
latter change, and they wanted, if possible, to increase the day 
load. He went on to say that they began the current financial 
year with 452 customers, and an equivalent of 57,690 8 c.p. lamps 
connected. They were now within measurable distance of the end 
of the second year, and they were in a position to roughly estimate 
that on the 15th May next, the beginning of the third year's working, 
they would have about 830 customers and an equivalent of 100,000 
8-c.p. lamps. This continued progress was most gratifying, and, 
so far as they were able to judge, the increased demand was likely to 
continue. The number of units sold during the current year would 
amount to nearly 1,700,000, against 888,335 in 1895-6. The financial 
results were of an equally satisfactory character, and, although the 
price of current was reduced from 6d. to 5d. per unit and the 
large discounts were continued, meter rents abolished, and the cost 
of public lighting reduced from £20 to £18 per lamp per annum, 
they anticipated that their income would be about £26,100, or 


2, 250 above their original estimate. He put the total expendi- 


ture at £19,950, or about £950 less than their estimate. This 
gave a profit of £6,850 for the year, instead of £3,650, as origin- 
ally estimated. He now turned to the anticipated results of the 
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coming year, 1897-98. The engineers ‘had, he said, gone into this 


matter most carefully, and, judging from the marvellous accuracy 
and caution of Prof. Kennedy’s forecast in the past, they might 
depend upon his figures being equally reliable in the present 
instance. The tofal estimated output would not be less than 
2,550,000 units, or an increase of 45 per cent. on the present 
year. He, personally, thought it would be a great deal more; 
in: fact, he anticipated a 60 or 80 per cent. increase. The 
total expenditure for the coming year was put at £22,800, and, 
reckoning the charge to private consumers at 4d. per unit 
with discounts, the charge for public lighting at £16 per lamp, and 
assuming that the number of the latter would be increased by 80 or 
90 lamps during the year, the income would amount to £32,120. 
Referring to the allegations that public lighting was too highly 
charged for, and that a proportionate reduction was not being made, 
he stated that they. anticipated having.to supply current to 545 
lamps during the year, and for these they charged at the rate of 
£16 per lamp, or а total of £8,720. The upkeep of these lamps 
would amount to £2,527, leaving £6,193 for current, sinking fund, 
interest, and management. The number of units required for these 
645 lamps was about 900,000, for which the Committee got a little 
under lid. per unit, while for the private lighting the average 
was about 334. per unit, or, taking public and private lighting 
together, the average was about 3d. per unit. For the extra- 
ordinary success of their undertaking they were largely indebted 
to their engineer-in-chief (Prof. Kennedy), their late resident 
engineer (Mr. E. W. Monkhouse), and to their present engineer 
(Mr. F. A. Newington), who had, in a quiet, unostentatious 
manner, done an enormous amount of difficult work during the 
past nine months ; and also to the general staff under Mr. Newing- 
ton's control. The introduction of the higher voltage just in pro- 
gress had been largely instrumental in enabling them to attain such 
successful results, and consumers should bear in mind that fact, 
and not throw obstacles in the way of completing this desirable 
work, The Committee intended shortly to ask the Board of Trade 
for its final confirmation of their system as a high voltage one. The 
resolution was seconded by Sir James Russell, and carried after a 
brief discussion. 


EpiNBURGH.—À lecture was given on Monday to the Edinburgh 
Typographia, in the Heriot-Watt College, by Prof. Francis G. 
Baily, on The Employment of Electricity in Printing Works." 
The lecturer showed how electricity might be introduced into the 
various departments of a printing office, how space could be econo- 
mised by using motors in connection with driving power, as belting 
and shafting driven by engines were thus dispensed with, while in 
using olectricity there was much less loss of power than where 
belting or shafting was employed. Besides, motors could be 
duplicated with less trouble than could engines or lines of shafting. 


ErEcrRIC Tracrion IN Снпл. —16 is stated that the Chilian 
Congress has authorised the construction of an electric railway from 
Santiago to San Bernardo. | 


ELECTRIC TRAMWAY EXTENSION IN THE ISLE оғ Man.—The Isle 
of Man Tramways and Electric Power Company are promoting a 
Bill in the Tynwald Court for power to extend their electric tram- 
way system from Laxey to Ramsey. . 


Exurpition.—An Engineering and Electrical Exhibition is to be 
held at Sydney, N.S.W., from June to August next, under the pat- 
ronage of the Right Hon. Viscount Hampden, Governor of New 
South Wales. Sir Saul Samuel, the Agent-General for the colony 
inthis country, has'expressed his willingness to be referred to regard- 
ing the Exhibition. Mr. Edward Noyes, of 34, Gracechurch-street, 
London, E.C., is the representative here for the Exhibition. 


GLascow.—At the last meeting of the Corporation the Chairman 
of the Electric Light Committee (Mr. Maclay) announced, in answer 
to questions as to the extension of the electric light, that the Com- 
mittee had been negotiating for the acquisition of a site for the 
erection of new and more extensive electricity supply works, which 
would enable them to supply current sufficient for the wants of the 
city for many years to come. When the arrangements were com- 
plete no time would be lost in erecting the works. The Council 
have decided, on the recommendation of the City Electrical 
Engineer, to adopt the 200-volt system for all new customers of 
the electricity department. 


HAMMERSMITH (Lonpon).—At the last meeting of the Vestry the 
Electric Lighting Committee presented a report on the question of 
the charge to be made for electric current. It was recommended 
that, in order to meet the requirements of persons using the light 
for a number of hours consecutively, a fixed charge of 1s. 3d. per 
8 c.p. lamp per quarter,'and 23d. per unit for all current consumed, 

made as an alternative system of charging to that adopted in 
November last, when it was decided to charge 6d. per unit for two 
hours per day of maximum demand, and 4d. per unit afterwards. 
The recommendation was agreed to. A request for the extension 
of the electric light mains to the Uxbridge-road, which is outside 
the compulsory area, is under the consideration of the Committee. 
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INVERNESS.—It is stated that the gas manager of Inverness has 
reported unfavourably upon the limited scheme of electric lighting 
which Mr. Neale, electrical engineer, of Edinburgh, recently sub- 
mitted to the Gas Commissioners. T cg 

KINGSTON-ON-THAMES. The Town Council have formally applied 
to the Local Government Board for sanction to borrow £20,000 for 
electric lighting purposes. The salary of the Borough Electrical 
Engineer (Mr. J. E. Edgcome) has, on the recommendation of the 
Electric Lighting Committee, been increased by £100 per annum. 
Councillor Collings, the Chairman of the Electric Lighting Com- 
mittee, in moving the adoption of the recommendation for the 
increase, said since the subject came up for discussion some months 
ago the Corporation had decided to apply for a further loan of 
£20,000 for electric light extension, and for the extension work 
they must have a consulting engineer. If they employed their late 
consulting engineer they would have to pay him 24 per cent. on 
the outlay; but, instead of adopting that course, the Committee 
recommended the Council to increase Mr. Edgconie’s salary by 
£100 a year, which would include this work. He paid a high 
tribute to Mr. Edgcome's abilities, and thought that he fully 
deserved the proposed increase. The resolution was carried. 


LxADOATR (DuRHAM).—A discussion took place at the last mcet- 
ing of the Parish Council on the question of lighting the district 
electrically. The matter was postponed for & month. 


Licht RAILWAYS IN THE PorrERIES.—The Light Railway Com- 
missioners held an inquiry at Newcastle-under-Lyme on Thursday 
last into the application of the British Electric Traction Company 
for an order to authorise the construction of a system of light 
railways for the Potteries and Newcastle district. . Mr. Sydney 
Morse appeared for the promoters, and the Town Clerk of Stoke 
(Mr. J. B. Ashwell) for the North Staffordshire Railway and the 
British Gaslight Company. Mr. Ashwell raised a similar objection 
to that made at Crewe last week, viz., that as the application was 
practically one for a tramway it should have been made under the 
Tramways Act (1870), and not under the Light Railways Act. The 
Commissioners, however, decided to hear the case and report to the 
Board of Trade the objection taken. Mr. Morse stated that the pro- 
moters had financial resources which were practically unlimited, 
their nominal capital being £600,000, with power to increase it to 
£900,000, £200,000 of which had been already subscribed. It was 
proposed to adopt a 4ft. gauge, the same as in the existing tram- 
ways; and, though they asked for power to use electrical, 
mechanical, or animal traction, it was contemplated to employ the 
overhead electrical system. He then described the existing lines 
of the North Staffordshire Tramway Company between Longton 
and Burslem, and the proposed extension to Tunstall, Goldenhill, 
Wolstanton, Etruria, and other places authorised under the Pro- 
visional Order obtained by the British Electric Traction (Pioneer) 
Company last Session. These powers had been taken over by the 
present applicants, who proposed to utilise the disused lines 
in the borough of Longton, to ran lines to Trentham and 
Blyth Bridge, to continue the authorised line from Hanley to 
Newcastle by extension to Silverdale (nearly three miles), to 
Chesterton (a distance of over two miles), from Newcastle to 
Wolstanton, and a short line to connect Tunstall with the 
Burslem and Wolstanton junction at Trubshawe Cross. The 
North Staffordshire Railway Company opposed the application 
on the grounds of competition, and that the proposed fight rail- 
ways were unnecessary. Mr. Ashwell inquired if the North 
Staffordshire Company laid their objections before the Com- 
missioners would they be deprived of their right to appeal to the 
Board of Trade; but Lord Jersey (for the Commissioners) replied 
in the negative. After the Town Clerk of Longton (Mr. Kent) 
had given evidence in favour of the scheme, Mr. Sellon (the 
engineer to the promoters) gave technical details, and said the 
applicants sought compulsory running powers over the North 
Staffordshire Tramway Company's system. The Commissioners, 
however, said they would not sanction compulsory running powers, 
but would not object to any agreement between the promoters and 
the Company. After the representatives of the County Council 
and the Chesterton Parish Council had been heard, the Com- 
missioners said they were unanimous in thinking that the Order 
should go on. There were a good many clauses to be inserted, 
and it must be dependent upon these clauses being drafted in a 
way satisfactory to all parties, and if the Commissioners could do 
anything to bring the parties together they would do so. The 
inquiry then terminated. 

"LivERPOoL.— The City Electrical Engineer (Mr. A. Bromley 
Holmes), in a recent report to the Lighting Committee, states that 
on January 3lst there was an equivalent of 49,491 16 c.p. lights 
connected with the supply mains for private lighting, and 3,958 
for public lighting, making a total of 53,449. The income from 
the sale of, current for the month was £6,737, against £5,401 in 
January, 1890. 


LoNpoN County Councit.—At Tuesday's meeting it was agreed 
to loan the Vestry of Shoreditch £24,800 for electric lighting pur- 
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poses. The Bridges Committee recommended the Council to accept 
the tender, amounting to £4,700, of Messrs. Laing, Wharton and 
Down for the supply of cables required in connection with the elec- 
tric lighting of the Blackwall Tunnel ; and the tender of the Edison 
Swan Company for the supply of lamp boxes at 19s. 6d. each, and 
the tender of the latter Company was also recommended for the 


supply of lamp holders at 1s. 8d. each, lamps at 1s. 10d. each, and. 


globes and holders for the lamps in the tunnel at 3s. 6d. each. The 
recommendations were agreed to. : bus 
LLANDUDNO.—An inquiry was held at Llandudno on Tuesday by 
the Light Railway Commissioners into the application to construct 
a light railway between the town and Colwyn Bay. For the pro- 
moters, it was stated that it was proposed to construct a line 
between Old Colwyn and Colwyn Bay, which would end at 
the Colwyn Bay Hotel; while another line would start oppo- 
site the hotel, and proceed along the Promenade to the 
village of Rhos, thence across the country to the Little Orme's 
Head, through agricultural country to the village of Penrhyn, to 
Shop-y-Roe, and on to Llandudno. The entire length of the lines 
would be about 43 miles; and it was proposed to adopt electricity 
as the motive power. The gauge would be 3ft. 6in., and the capital 
of the promoting Company had been fixed at £45,000. The appli- 
cation was opposed by the Llandudno District Council, the Colwyn 
Bay District and Rural Councils, the Penrhyn Parish Council, and 
several residents and owners of property. After evidence in 
favour of the scheme had been given by several Councillors and 
other public men, Mr. Owen (of Messrs. A. Dickinson and Co., 
engineers to the promoters) gave engineering details, and said that 


eventually it was intended to considerably extend the line in the 


Llandudro district. The Company proposed to carry goods as well 
as passengers. The inquiry was adjourned to Wednesday, when 
the Colwyn Bay Council announced the withdrawal of their 
opposition ; and after a considerable mass of evidence had been 
given, the inquiry closed, the Commissioners reserving their 
decision. 

PrETERBOROUGH.— At Tuesday's meeting of the Town Council the 
report of the Electric Lighting Committee was presented, which 
stated that at a meeting of the Committee on Jan. 29, a proposal 
was made that further application should be made to the Local 
Government Board for sanction for a loan for electric lighting pur- 
poses. This resolution was lost, and was followed by another 
recommending the Council to invite offers for their Provisional 
Order. This resolution was lost on the casting vote of the Mayor. 
Councillor Clifton now again moved the first resolution before 
the full Council, and pointed out that nearly every town where 
electric lighting had been adopted proved profitable to the Cor- 
porations having the supply under their control. Their previous 
application to the Local Government Board had been unsuccessful 
owing to misrepresentations. The resolution was lost by 10 votes 
to 9, and the consideration of a resolution to offer the Provisional 
Order for sale was postponed for a week. | Е 


PraTrINCM.— The Russian Ministry of Finance has recently pub- 
lished statistics relating to the production of platinum in that 
country, from which it would appear that Russia holds a pre- 
eminent position as & platinum producer, supplying nearly the 
whole of this metal. In 1880 the production amounted to 2,946, 
and in 1895 4,413 kilogrammes. Ia 1894 a total of 5,028 kilo- 
grammes was reached. The metal, it appears, is found exclusively 
in the South Oural, and little or no demand exists for it in Russia. 
The raw material is exported to Germany, and there manufactured 
for the market. Small quantities of iridium are also found, amount- 
ing in 1894 to 4:9 kilogrammes. 

PonrsMovTH.—The Special Tramways Committee recommend 
the Council to enter into negotiations with the local Tramway Com- 
pany for the purchase of their undertaking, with a view to improving 
the service and the introduction of electric traction. 


PRIVATE BILL LEGISLATION.— According to the Board of Trade 
report on railway, tramway, &c., Bills of the present Session, the 
total number is 188, compared with 157 in 1896. The amount of 
money proposed to be raised under these Bills is £50,742,141, 
compared with £41,009,183 in 1896, an increase of £9,732,958. 
A noticeable feature is the increase in the number of Bills 
for the construction. of railways and tramways in the metro- 
polis ; and in nearly all cases power is sought to work the lines by 
electricity, while the Metropolitan District Company also require 
permission to operate their existing line by the. same means. 
Under the 32 Bills relating to tramways, power is sought to con- 
struct 163 miles of new lines, and in most cases to introduce elec- 
tric traction, and the raising of capital, amounting in the aggregate 
to £4,730,024. As compared with 1896 the number of Bills under 
the latter heading shows an increase of 10, and the capital proposed 
an increase of £2,376,824. 

STIRLING.— There seems a probability of another start being 
made with the electric lighting scheme of this town. The Electric 
Lighting Committee have again been in communication with Prof. 
A. D. W. Kennedy, who, it will be remembered, some time ago 


1,809. 
1,827. 


1,936. 


`~ 1,964. 


reported to the Police. Commissioners upon the subject. The Com- 
mittee have recommended that the whole scheme proposed in 
Prof. Kennedy's report should be carried out, and Prof. Kennedy 
is in direct communication in connection with this. matter at the 
present time. The question of the suitability of the water supply 
at Touch for motive power purposes is also under consideration. 
THE TELEGRAPH IN ARGENTINA.—The Financial News states 
that there is 1mpending an action against the’ Argentine Govern- 
ment by the River Plate Telegraph Company, claiming heavy 
damages.for ‘‘unwarrantable interference with the Company's 
operations. | 
Torquay.—A syndicate has been formed for the purpose of pro- 
moting a scheme for the construction of an electric tramway 
between Torquay and Paignton. MEL 
VENTNOR.—At a recent meeting of the District Council a com- 
munication was received from the Gas Company recommending 
the use of incandescent gas burners for the street lamps. . After 
the communication had been read the Chairman remarked that the 
members need not trouble themselves about inoandescent or any 
other burners, as they would shortly have the electric light. 
WHITECHAPEL (Lox DON). —The District Board of Works have 
received an offer for the transfer of their Provisional Order from 
the Max Saturn Electric Lighting Syndicate. The offer, as well as 
the proposals recently submitted by the County of London and Brush 
Provincial Company, have been referred to the Streets Committee. 
** WHITAKER’S TITLED Persons rog 1897."—The proprietors of 
« Whitaker's Almanac," a book which shares with several other 
Pritish publications a world-wide reputation, have issued a 
* Directory of Titled Persons," which is designed as à companion 
to ** Whitaker's Almanac." If care is taken to ensure correctness, 
if only the comparative accuracy of Whitaker's Almanac," the new 
book should prove a formidable competitor with existing Peerages, 
Titled Gentry, &c. | | | 
** WVILLINGS’ BRITISH AND IRISH Press GuIpE.”—This handy shil- 
ling list of the British and Irish Press is the most compact and handy 
list of the kind with which we are acquainted. A good deal of the 
matter which is to be found in other guides of this character. is not 
here given ; but those who wish to consult such a work without 
difficulty, and at the smallest consumption of time, will find the 
publication of greater service than more pretentious works, arid, 
more than this, much more accurate. 


PATENT RECORD. 
| | hg ——— | | | : 

A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Мв. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. | 
Note.—Zhe Specifications оў Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of invent ions, or 
where complete specification accompanies application an asterisk is sufixed. 
January 22, 1897. | 
М. Byxa and Е. G. BELL. London. Improvements in double-con- 
tact switches especially adapted to telephones. 
W. Barnes and W. Norris. London. Improvements in electrically- 
driven sheep shearing or hair clipping machines. 
W. S. Smita and W. P. GnANVILLE. London. Improvements іа 
electric cables. 


1,756. 
1,711. 
1,789, 


January 23rd, 1897 

W. H. Srock AlL. London. An improvement in or connected with 
electric clock movements to record the time by electricity. 

A. STILL and E. W. Cowan. Cheshire. Improvements iu high- 
tension electric switches. | | 

W. E. Heys. Manchester. Improvements in and connected with 
electric motor cara. (John Jacques Heilmann, France.) 

N. H. BaLroun and E. N. Smita. London. Improvements in 
electric railways on the conduit system. 

W. K. PanrINGTON. London. Improvements in and connected 
with electric switches. 

Tue British IxcANDESCENT ELECTRIC LAMP Company (LIMITED) 
and Н. E. Моо, London. Improvements in or connected with 
incandescent electric lamps. 

January 25, 1897. * | 

W. Н. WILLArTr. Sheffield. Improvements in electricity distribut 
ing boxes.* | : PES 

C. CASTEL. London. Improvements in electric coils. 

F. FEsQUET and J. W. Keys, London. Improvements in electric 
arc lamps. met 

L. GOODSEI I. London. 
for electric railways. 


1,800. 


1,819. 
1,882. 
1,887. 


1,941. 


1,977. Improvements in underground conduits 
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` 1,996. 


2,006. 


2,059. 
2,082. 
2,105. 


2, 100. 
2,107. 


2,125. 


2.140. 
2,152. 


2,155. 


2,171. 
` 2,207. 


2,220. 


2,2535. 
2,212. 


2.275. 
2,291. 


2,301. 


2,378. 
2,412. 
2,418. 
2.429. 
2.430. 


2.441. 
2,445. 


2,447. 


2,462. 
2,470. 


2,478. 


2,500. 
2,551. 


2530. 
2,558. 


J. W. Gress. U.S.A. Improvements in electric rollers for 
therapeutical and massage purposes. (Date applied for under 
Patents, &c. Act, 1883, Section 103, 22nd September, 1896, being 
date of application in United States.) 

January 26, 1897. | 

H. O'Rzr.LY. Dublin. An invention for utilising the wind 
pressure on any locomotive, bicycle carriage, vehicle or the like, 
whether driven by manual power (as а bicycle), steam, electricity, 
water or the like, and using it as a driving or assistant driving 
power. 

C. PETTERSSON. Glasgow. Improvements in electrically operated 
gas burners. 

J. Joyce and J. A. DEuTHER. London. Improvements in and 
relating to electric furnaces.* | 

THE British THomson-Houston Company (LiwtrED). London- 
Improvements in electric meters. (Walter C. Fish, United 
States. )* 

THE British THomson-Houston Company (LIMITED). London. 
Improvements in closed conduit electric railways. (Edwin W. 
Rice, jun., United States.)“ 

THe British THomson-Hovuston Company (LIMITED). London. 
Improvements in and connected with brake shoes for electric 
braking apparatus. (Frank E. Case, United States.)* 

Н. Epmunps. London. New or improved means for economising 
electric energy in the heating of electrically-heated apparatus, 
and facilitating the use of such apparatus. 

January 27, 1897. 

W. KEENE. Stoke-on-Trent. The electric self-winding clock. 

R. D. BAILET. London. Improved method of generating elec- 
tricity. 

C. ADAMS-RANDALL. London. Improvements in the method and 
means for simultaneous telegraphy and telephony over the same 
circuit. 

W. CLARK AND C. CLARK. London. Improvements in electrical 
perpetual self-propelling driving systems. | 

J. GREENWOOD. London. Improvements in and relating to the 
decomposition of alkaline salts by electrolysis and in apparatus 
therefor. 

J. B. VERITY AND H. RussELL. London. Improvements in elec- 
trical heating apparatus. 


January 28, 1897. 


A. E. Porte aud J. R. Sykes. Dublin. Improvements in elec- 


trical accumulat« rs. 


J. L. DonELL. London. Improvements in or connected with 
electric batteries. 
Tomkins, London. Improvements in electric meters. 


M. Exot. London. Improvements in insulating frames for 
electrodes. 


H. Кем. London. Improvements relating to time-meters for 


telephonic conversations. 


January 29, 1897. 
W. RownorHAM. Birmingham. Improvements in and relating to 
primary batteries. 


Н. J. SugLDON. Harrow-on-the-Hill. An improved method of 
depositing aluminium by electricity. Е 

E. W. Bonson. London. An improved form of electrode for 
galvanic or secondary batteries. 

T. Van II. Овегт. London. Improvements in and relating to 
phonographs. 

T. VAN Н. OsELT. London. Improvements in and relating to the 
reproducing diaphragms of phonographs and similar sound record- 
Ing and reproducing instruments, 

W. F. STANLEY. London. Improvements iu phonographs. 

G. H. Zeal. London. An improved thermometric electrical 
circuit closer. 

Р. W. NortHey and Tug Epstein ELECTRIC ACCUMULATOR COM- 
PANY (LIMITED) London. Improvements in and relating to 
accumulators or storage batteries. ) 

Е W. Barr. London. Improvements in apparatus for soldering 
or sealing by electricity in a vacuum or attenuated atmosphere. 

R. J. Marks. London. Improvements in electro-plating appa- 
ratus. (Date applied for under Patents, &c., Act, 1883, Sec. 103, 
October 12, 1896, being date of application in the United 
States. )* 

January 50, 1897. 

G. Fannno. London. Improvements in electric battery cases to 
render the contents of the cells unspillable ; to facilitate the 
introduction of the electrolyte into the cells ; to enable the level 
of the liquid to be easily ascertained ; and to facilitate inspection 
of the interior. | 

J. Exnichr. London. Improved means for supplying current to 
electrically-propelled railway or tramway vehicles. т. 

R. BELFIELD. London. Improvements in or relating to systems 
of electrical traction. (George Westinghouse, United States.) 
Е. Brown. Birmingham. Improvements in or relating to galva- 

nonieters, | | 

SIEMENS Bros, AND Co. (LrMrTED). London. Measuring appa- 


ratus for rotary phase phase currents. (Siemens and Halske, 
Germany.) 
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2,559. Siemens Bros. AND Co. (LIMITED). London. Method and appa- 
ratus for dividing an alternating current into two currents whose 
phases are shifted relatively to each other, more particularly 
applicable for working or starting single-phase alternate-current 
motors, (Siemens and Halske, Germany.) 

2,570. H. EpMUNDs. London. Improvements in or connected with 
electric cables or conductors. 

February 1, 1897. 

2,572. €. R. C. SMYTHE and M. Crawrorp. London. Improvements in 
and connected with electric accumulator and battery plates. 

2,578. T. H. Parker. Wolverhampton. Improvements in the arrange- 
ment of field coils of shunt motors for use with storage and other 
batteries, and method of connecting such coils with the batterics. 

2,582. T. Н. Parker. Wolverhampton. Improved means for use in 
operating successively two or more electrical switches or sets of 
switches, | 

2,592. R. LINKE. Glasgow. Electric fuses for mines.* 

2,019. W. RowBoTHAM. Birmingham. Improvements in electric current 
regulatiug and indicating appliances and instruments. 

2,622. Н. LEITNER. London. Improvements in the construction of arc 
lamps. 


2,645. W. E. BURNAND. London. Improvements in electric lamps aud 
electromagnetic apparatus. 


SPECIFICATIONS PUBLISHED. 


NorE.—All specifications can now be obtained at the uniform price of 
8d. each. е | 
1896. 


555. HEAD. AN p. Primary and secondary batteries. 

546. Borr. Electric incandescent lamps and adapter fittings therefor. 
722. THORNYCROFT AND THoRNycRoFT. Electric arc lamps. 

778. HEADLAND. Secondary batteries. 

1,310. Hirst and ANcoLD. Electrical igniting apparatus. 

1,487. CHaAROLLOIS. Microphonic transmitter. 

1,518. Ермихрв. (Mengarini). Means for the distribution of electricity 
simultaneously, to circuits requiring current of uniform pressure 
and to circuits having variable load. 

1,563. Pearson. Gravity electrical contact makers. 

1,669. TuRNER. Electric batteries. 

2,043. Dixon. Multiple telegraphy. (Date applied for under Inter- 
national Convention, September 12, 1895.) 

2,055. DuyAN-HAYMES, WALCOTT, COLLIER and Bryant. Magneto-electric 
machines for electrically lighting cycles and other vehicles. 

2,074. PARKER. Construction of lamp and bracket reflectors for electric, 
gas and other lights. . 

2,587. SAUTTER and HaRLE. Means for use in working apparatus by 
electricity. | 

2,683. НоокнАм. Electricity meters. 

2,745. DRAKE and GORHAM. Apparatus for blowing organs by electric 
motors. i 

2,875. HALL and CHEYNE. Electric incandescent lamps. 

2,925. JOHNSON, STEELE and Ewart. Alternate-current dynamos. 


4, 207. Baron KELvi. Instruments for measuring electric currents. 


4,452. Davy. Electrical resistances. 


5,491. SIEMENS Bros. AND Co., LimiteD (Siemens and Halske). Means 
for varying the speed of synchronous alternate-current motors. 


16,268. RownoTHAM. Electric batteries. 
18,017. Снлргіх. Brushes for dynamos. 


19,818. Meek AND H. W. Jonxs MANUFACTURING Company. Electric 
heaters. 


COMPANIES' MEETINGS AND REPORTS. 


Kensington and Knightsbridge Electric Lighting 
Company (Limited). 


The general meeting of this Company was held yesterday, at 1, Great 
George-street, Westminster; Mr. Granville R. Ryder presiding. 

The SECRETARY (Mr. R. S. Erskine) having read the notice convening 
the mecting, 

The CHAIRMAN said : Gentlemen, it is matter of great satisfaction to 
the Directors to be able to put before you 8o good a report and statement 
of accounts as we are able to do for the vear 1896. It is not only that. 
there has beena very considerable increase in the business, as compared with 
the preceding year, kut the ratio of increase is much larger than it has 
ever been before. For instance, the number of buildings which have been 
lighted increased last year, as compared with 1895, by 216 instead of 201. 
But what is an even better test of progress is the number of lampe, 
and I am pleased to say that the lamps supplied by the Company 
with electricity increased by 25,175 in the period under review, as 
against an increase of 14,102 in the preceding year. These are 
very satisfactory figures, and it is with great pleasure that we are able 
to recommend for your acceptance an increased dividend of 1 per cent. 
as compared with that paid a year ago, making the dividend for the 
year 7 per cent. I may вау that that dividend is payable without any strain- 
ing of our resources ; and, indeed, I may say almost with ease, Notwith- 
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Rtanding the fact that during 1896 our rates and ingurance together increased 
by about £1,200, and that for maintenance of buildings, &c., we paid £2,570, 
and also wrote off on sales of old and obsolete plant nearly £3,000, we are 
enabled to place a further sum ої £2,545 to the renewal account, and to 
write off our capital expenditure to the amount of £2,000. The result 
is, as far as the renewal account goes, to make the total amount of that 
account £12,356. With regard to the £2,000 written off the capital 
expenditure, that is а sum which might possibly be objected to by some 
shareholders as being unnecessary. But, as a matter of fact, the Directors 
think it of considerable importance that that should be done. The 
great point with regard to our capital account is that it should 
really be worth the money at which it stands. There are always 
certain items in the capital account which are put at their right 
amount at the time the articles are purchased, but which do not 
retain their original value. There is one item in that accounts—that 
relating to our meters—to which the remark particularly applies. Some 
years back meters cost more than they do now, and the consequence is 
that if we attempted to sell our meters at the price we originally paid for 
them we should fail to get our money back, and therefore it is hardly fair 
that they should be credited with their original cost in the capital account. 
They stand at the large figure of between £10,000 and £11,000, but by 
writing off the sum I have named from capital expenditure we reduce the 
amount to what is considered to be their real value. The increase of 
capital during 1896 amounted to about £10,000, namely, £5,000 of the 


Five per Cent. Second Preference shares and £5,000 of the Four per 


Cent. Debenture stock. That money has been laid out in the two direc- 
tions in which we generally spend our money, one being in additional 
mains, which had increased during the year by 1} miles, and the remainder 
(£4,294) on buildings. The latter amount has been expended almost 
entirely on the Knightsbridge Station, which was very much re- 
quired. The cost of the conversion of the Four and a-Half per Cent. 
Debenture bonds was £2,679, which amount has now been reduced to £588, 
the premiums obtained on the new capital having been used to effect this 
reduction. I do not consider І am too sanguine in hoping that during the 
current year £588 will be wiped out of the accounts, The amount of 
electricity sold during 1896 was 1,514,729 unita, which produced receipts 
to the amount of £354,571. During 1895 the sale of electricity 
was 1,228,734 units, and the receipts £28,090. The cost of manu- 
facturing the electricity, coal, oil, &c, was, last year, £6,916, and 
in 1895 £6,068. "These figures show that for an additional cost of £847 
we have gained in receipts no less than £6,281—the difference between 
the £34,371 received last year aud the £28,090 received the year before. 
That is both a remarkable and surprising result. Of course, what it shows 
is to what an enormous extent the cost of electricity per unit may be 
reduced by a large output. I think there is also coinfort in the fact that 
it enables companies with a large output to compete with the installations 
of private companies. The result must, I think, also be regarded as evidence 
of the efficiency of our staff in the working of our business. These are the only 
points I need call your attention to, but I shall be pleased to answer any 
questions shareholders may wish to ask. I will move— 

* That the report and accounts, as read, be adopted and entered on the 
minutes.” 

Sir FREDERICK J. BRAMWELL, F.R.S., seconded the motion. 

Sir ARTHUR CLAY inquired if there were any demand for current for 
cooking purposes? He also asked if the Directors saw any prospect of 
reducing the price of the current per unit. 

Mr. H. F. MAKINS asked if the capital were likely to be increased 
during the year, and what would happen as regarded the price when the 
dividend reached 10 per cent. ? 

The CHAIRMAN : We are sure to want some more capital during the 
year. We are not affected in the same way as gas companies are on paying 
а 10 per cent. dividend. It makes no difference to us. We can pay as 
high a dividend as the carnings will permit. The question of reducing the 
price per unit has not yet come before us. As to our current being used 
for cooking purposes, I may say that we have not much demand for that 
purpose at present. 

Sir FREDERICK BRAMWELL: I boil my own tea kettle by it every 
morning. 

. The report was then adopted unanimoualy. 

The CHAIRMAN then moved the payment of a final dividend at the 
rate of 8 per cent. per annum, making, with the interim dividend, ,7 per 
cent. for 1896. 

Sir FREDERICK BRAMWELL seconded, and it was agreed to. 

On the motion of the CHAIRMAN, seconded by Mr. G. H. HOPKINSON, 
the retiring Directors—Sir Frederick Bramwell and Mr. R. W. Wallace, Q.C. 
were re-elected. 

. Sir ARTHUR CLAY moved the re-election of the auditors, Messrs. 
Lovelock, H. W. S. Whiffin and Dickinson. 

Mr. DUDLEY E. SAURIN seconded, and it was agreed to. 

A vote of thanks to the Chairman and Directors, proposed by Sir 
ARTHUR CLAY, terminated the proceedings. 


City of London Electric Lighting Company (Limited). 


The ordinary general meeting of this Company was held on Wednesday 
at Winchester House, under the presidency of Sir David L. Salomons, Dart. 

The MANAGER and SECRETARY (Mr. J. Cecil Bull) having read the 
notice calling the meeting, the report of the Directors was taken as read. 

The CHAIRMAN then said : If it is agreeable to you, gentlemen, to 
&lopt the report and accounts you who are present, as wellas your brother 
shareholders who are not with us, will be somewhat richer than you are 
now. It will therefore probably require but few words from me to obtain 
your sanction to the passing of these documents. Speaking for myself 
I should like very much to see present all our shareholders, so that they 


might put such questions as they might think desirable, and that we might 
show by our replies that everything was being done thoroughly in good 
faith to promote their interests, as well as the interests of the public. 
The interest in the Compauy of some shareholders is very small, 
while in other instances it is very large; but I think you will admit that 
even jn the case of the smallest holder the value of his interest to 
him may be far greater than the sum invested by the richer shareholder 
who holds a large stake. I think under these circumstances it is very 
desirable that all the shareholders should know a little of what is going on 
in the Company beyond what has been stated in the report. It is the 
custom to put in the report matters of an absolutely essential and business- 
like nature, leaving general matters, which are of interest, but not 
necessarily vital, for the Chairman to say a few words upon when 
the shareholders meet together on occasions like. this. The report 
shows that the advance in this Company has been exceedingly rapid, 
notwithstanding the statements in many of tbe technical papers—who 
were supposed to know, but did not—that there was very little chance 
for us to make headway in this City ; and notwithstauding the large 
number of lamps already applied for there is stil room for a very 
large expansion of our business. The applications for lampe still come 
in at an undiminished rate; but your Board has naturally taken the 
view that this cannot go on for ever, and in their caleulations no assump- 
tion has been made of an unpractical kind which might.hamper the Com- 
pany in the future by proposing capital to be created to an undue amount. 
The main point which we have always kept in sight is that all capital 
raised in future shall be expended as far as possible in such a way as to 
earn a profit, and the increase of capital which you are to-day asked to 
authorise will only be raised as the necessities of the undertaking require, 
and it is hoped and expected that the capital so expended in the future will 
in no wise diminish the return to the Ordinary shareholders, or in any way 
endanger any class of proprietor in this Company. On the contrary, 
it is hoped that the additional outlay will very considerably improve 
their position, Your Board, in fact, think that almost every 
pound judiciously spent from this date will improve the commer- 
cial value of this Company, and that the benefit of the outlay will 
be felt by the Debenture holders and the Preference shareholders, as well 
as by the holders of the Ordinary shares. You must not understand me 
to mean by this that every pound is going to bring in absolute interest ; 
but the bulk of it will, and we shall try to make the expenditure 
as profitable as possible for your interests as wellas for our own. We are 
all one in the concern, although we sit at the Board, to which you have the 
power to vote us, and you sit on the other side of the table. At first sight 
it may appear that the Preference shareholder has not been as well cared 
for as the other class; but it must be remembered that any policy which 
may be pursued for the benefit of the Ordinary shareholdcr must of 
necessity at the same time be an advantage to the Preference 
shareholders and the Debenture holders, and improve the value of 
their holdings. You must also not lose sight of the fact that it 
is the Ordinary shareholder who hae borne the brunt of the past. It 
is for this reason that the Board, after due consideration, thought 
it right that the first portion of the proposed capital should be 
issued in the manner suggested in the report. It is also proposed, 
if the conditions allow it, to issue any further capital at a premium. 


| The state of the Money Market would be one of those eonditions as well 


as the amount of business we are doing ; but there is nothing in sight 
excepting political matters, which we hope will be settled, to render it 
unlikely that we may, after this first issue, obtain a premium on future 
issues. To-day the number of lamps applied for is 268,500, and the 
number actually supplied.is 256,650. It is sometimes a puzzle to the 
uninitiated why the total number of lamps applied for are not con- 
nected to the mains, and why there should invariably be such a differ- 
ence—although it is not very great now—between the number of lamps 
applied for and the number connected. The reason is very simple, how- 
ever. Applications are made for houses which are going to be wired 
and for houses which are sometimes only partially built, and in othe 
cases there are houses for which, although they are wired, current i8 
not required for some time. "There will always, therefore, be a number 
of lamps which for some good reason cannot be connected; but our 
Engineer naturally, in his own interest, so that our revenue may be 
good, will connect as rapidly as possible every house and building that 
is ready to be connected on notiee being given to us to take our current. 
There is another matter of considerable interest which at one time caused 
great anxicty to which I desire to refer. There was an impression that 
during a fog a tremendous load would be put on the machinery at the 
generating station, and it was thought that the strain would be of such a 
nature as to require heroic measures to overcome this difficulty. There was 
good reason for believing this in the beginning, when comparatively few 
lamps were on the installation, because those who came in first were cus- 
tomers who required, at any time that artificial light was necessary, the 
whole of their lamps or none, so tbat when the fog came on practically 
all the lamps were necessary. Now, however, when normal conditions 
have been reached, it is found that the demand during the densest fog is 
not greater than the ordinary evening load. This is a matter on which we 
may all congratulate ourselves, for it means that in a great fog even there 
is no greater.pressure at our station than on ordinary days. The one 
disadvantage which threatens to be foggy weather, is that a number of 
boilers must be kept in readiness for a strain that may come atany moment ; 
but this disadvantage must be regarded, if I may eay so, as insurance 
money paid in the way of extra coal to prevent the possibility of a 
breakdown, should the day prove of such a nature that it becomes 
necessary to put in use the whole or the greater proportion of the 
lamps that are connected. Some of the alternators at the works have 
been remodelled, and some are in process of alteration with excellent 
results, The output of the remodelled alternators has. been greatly 
increased, and can be worked to the maximum output without the least 
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fear of breakdown. Financially, this must be interpreted in this way—that 
on acertain piece of ground a very much larger output can be obtained with- 
out the necessity of buying or employing spare ground in our possession, on 
a portion of which buildings would have to be erected to get the output 
required. This is a very large saving in capital expenditure. We have 
ordered some very large machines in order to meet the increased demand 
for next winter, and to give the necessary reserve of plant. Although the 
Company has made experiments in lighting some of the lesser streets at the 
expense of the Commissioners of Sewers, no order has yet been given 
to light all these streets. We must all congratulate our Engineer on the 
fact that he has succeeded in bringing Thames water into our works. 
A large sum of money has been expended on condensing plant, and in run- 
ning great pipes into the river Thames ; but until recently, in consequence 
of the accumulation of straw and other rubbish in the river, the strainers 
became completely choked, after a very few minutes, by débris from 
the river. A most ingenious device—a revolving drum of a special nature 
—has been designed by Mr. Bailey, which effectually cures this “ disease," 
and some of our engines are now condensing. When the whole of the 
system is completed a considerable saving will be effected in the coal con- 
sumption. I should like to say that, although my name is associated with 
that of Mr. Bailey on the patent, it only appears on the document as a 
protection to this Company; and the whole credit for the creation of this 
machine rests with our Engineer, and not in any way with me. It will 
also be satisfactory for you to learn that Mr. Bailey is not in any way 
trading on the Company by taking out a patent of this nature, for we 
have the right to use this apparatus, or any number of them, free of 
royalty. I will again call your attention to the circumstance that a large 
amount of your capital remains idle in the shape of conduits in the City 
streets, since it was determined, if possible, not to reopen the roads a 
second time. Apart from the disadvantage of this capital lying idle, there 
is a great advantage that has been gained by this proceeding. It enables 
the engineer to give current to almost any house in the City the moment 
it is applied for. "This would otherwise be impossible. In consequence of 
this policy having been followed from the very first (in fact, the streets 
were cabled before the works were anything like completed, the Company 
has made rapid progress. I will now refer to one or two of the general 
outgoings. Some of them are not in the control of the Board, uufortu- 
nately ; for instance, the Parliamentary depreciation fund, although had 
not this fund been stipulated for by Parliament we should have adopted 
such a fund as a matter of sound finance. Then the payment of rates is 
beyond: our control. Although we have done our best with the 
rating authorities we think that they have dealt very hardly with 
us. With regard to the question of insurance, electric lighting 
stations have been very unfairly treated by placing them all on one 
basis, without taking into consideration the circumstances applicable to 
each. Some stations are entirely or practically fireproof, while others are 
riunshackle affairs; but, nevertheless, there is a uniform tariff of 10s. 6d. 
After a great many efforts we have succeeded in reducing this to an 
average ої 78. per cent.; but this we consider very high, and negotiations 
are going forward in the hope of getting a lower rate. I have not the 
least doubt that unless ineurance offices come to their senses they will lose 
the whole of this class of business, and it will pass into a new channel. I 
am very glad to see that the Municipalities have now taken up this subject ; 
and I believe that before much longer it will be put on a more 
satisfactory footing. A short time after the formation of the Company, 
your Board decided not to use Wool Quay—which they were prac- 
tically compelled to take over—as a generating station, but to concen- 
trate everything at the Bankside Works. The report announcing 
this was duly passel by the shareholders; and, therefore, you, ot 
course, agreed to the proposal. From that day to this negotiations 
have been going on with the Fishmongers' Company, who are our 
landlords, aud with others, with a view to turning this eite to good 
account. The rental on this property is £4,000 a year, which ia a con- 
siderable charge upon our undertaking if we cannot find a service for it 
in connection with our business. It is an excellent place for warehouse 
and shipping purposes; and after many futile attempts to deal with it we 
have, through the instrumentality of our Secretary and Manager, come to 
an arrangement with a shipping firm which will relieve us of this tenancy. 
The negotiations are practically completed ; but it is most probable—-or 
certain—that the benefit which will accrue to this undertakiog in conse- 
quence of this arrangement being carried out will not be felt during this 
year. It, of course, takes considerable time to carry out a large arrange- 
ment of this nature, but, if all goes well, you may take it that we shall 
eventually be quite relieved of this charge of £4,000 a year. The negotia- 
tions which had to be carried out with the many bodies who had to be 
consulted were of a very anxious nature, and the Directors desire to 
acknowledge the great ability displayed by Mr. Cecil Bull in carrying 
through this matter to a successful issue. 
it is satisfactory to observe that the depreciation and reserve funds 
are represented by investments, and are not mere book entries. 
Although 1 might tell you a great deal more on general matters con- 
nected with our Company which would be of interest to you, I think 
you have heard sufficient of the leading features. It i» my turn and 
that of Colonel Martindale to retire from the Board, and both being 
eligible we offer ourselves for re-election. With respect to Colonel 
Martindale he could not be spared from this Board, for he is a man 
of excellent judgment, he is hard worzing, conciliatory, and is possessed 
of very great experience in public departinents as well as in private 
qnatters, and you owe him your gratitude for the eminent services he has 
rendered to you. I trust, therefore, that in due course you will once 
more place him in command. 
кау whether you desire to sce new blood at the head of your Board or to 
keep me still there. If it ix your pleasure to re-elect me I am at your 
service again ; but I should particularly desire you to understand that any 
success which has attended this Company has not been due to me in any 


On turning to the accounts 


In regard to myself, it will be for you to. 
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way, but to my colleagues, who have worked most cordially on behalf of 
your interests, and to the officers, who have worked for the Compauy as if 
they were receiving salaries three or four times greater than they are paid. 
I have always taken the opportunity —and I think it is right to do во again 
—to point out how much we owe our success not only to the officers I have 
already mentioned, but to the whole of the staff, even down to the lowest 
member. The result of the past year's work and the successive increases in 
the revenue of the Company from year to year prove the skill with which 
these gentlemen have worked in your behalf, and to do what they could to 
justify their own reputation. The Manager and Secretary, Mr. Cecil Bull, and 
his staff should be particularly commended, for the good conduct of our Com- 
pauy rests with them ; and the excellent results measured by the revenue 
are due to our Engineer, Mr. Frank Bailey, our Assistant, Engineer, Mr. 
Jackson, and various other officers and men in the engineering depart- 
ment. One point you should know—that is, that it has been generally 
understood on most occasions that the shareholders prefer to receive their 
allotment letters with their dividend warranta. If we do this on tbis 
occasion, as is proposed, there may be a delay of a day or two in posting 
the letters to the Ordinary ehareholdera I mention this because a date has 
been fixed in the report for paying the dividend, and there may be one 
or two days' delay. I will now move— 


* That the Directors’ report and statement of accounts for the year ended 
December 31, ISO, with the appropriations to the reserve and depreciation 
funds as shown therein, be and the sume are hereby received and adopted.” 


Mr. GEORGE HERRING, in seconding the motion, said he thought 
that that was an occasion on which they might congratulate themsclves 
aud the Board on the increased dividend ; and he was sure they all con- 
gratulated themselves on the progressive character of their business. He 
thought they should feel especially pleased at the manner in which the 
Directors had decided to raise the additional capital that was required. He 
had always heard—and until now had believed that it was impossible to 
please everyone ; but he could not help thinking that the Board had 
solved this difficulty. They had increased—or would increase—the 
security of the Debenture holders by £400,000; they had increased 
the earning powera of the Company to a similar extent, and thus 
had made the Preference shareholders— who were already pretty well 
secured—doubly secured ; and they had particularly pleased the Ordi- 
nary shareholders, because they had given them, if they liked to 
accept it, a still further participation in the profits of the Company ; 
while those who were unable to take up or to hold more shares had been 
given the advantage of being able to sell their proportion, thus gettiug an 
additional bonus. The Directors had been exceedingly modest in the 
report. They spoke of “satisfactory progress; but he considered that 
their “satisfactory progress" had been simply wonderful when they 
remembered that the number of their customers had increased from 242 
on December 31, 1892, to 5,303 on December 31st last. The Directora 
had also abstained from unduly calling attention to the fact of theample 
amount of money that was put to the several reserve funds. They had 
not “ ruelied" into the proposed dividend by starving, the reserve funds in 
any way. Another point which he might call attention to, and which was 
one that their customers even should be pleased with, was the very fair 
consideration which had been shown to the latter if they had used the 
light freely and paid the Company a good aum. 

ASHAREHOLDER inquired whether the current used by the Company 
could be employed for power purposes. He also congratulated the share- 
holders on there being no Founders' shares in their Company. 

The CHAIRMAN, in reply, stated that they could not deliver current 
above the Board of Trade pressure except by special permission, which the 
Department would give in certain cases ; but current could be bought from 
the Company and used for any purposes. | 

A SHAREHOLDER suggested that the books should be kept open for 
a little time, so as to enable recent investors in the Company to have an 
allotinent of the new capital. 

The CHAIRMAN replied that this could not be done. The date which 
had been fixed upon, as well as the proposed method of procedure, had 
been adopted to meet the convenience of everyone. They had taken 
advice as to what would be the most convenient method, and the Stock 
Exchange had fixed a certain method which would be most convenient to 
all. One new share would be given for every four held, and fractional cer- 
tificates would be issued. 

Mr. SMART advocated the payment of interim dividends. 

The CHAIRMAN stated that they did not earn sufficient last year to 
pay an interim dividend, but if in the current year or in any future year 
they felt that they could pay an interim dividend with safety they would 
be only too glad to doso. He then put the motion, andit was carried unani- 
mously. He afterwards proposed— 


“ That the following dividends be and arc hereby declared :—On the Com- 
pany's Preference shares the sum of Gs. per share, making, with the interim 
dividend of 68. per share already paid on July 15, 1896, the full dividend 
of 6 per cent. for the year ended December 31, ISH. On the Company's 
Ordinary shares the sum of 14s. per share, being at the rate of 7 per cent. 
for the year ended December 31, 1896. That the respective diridends be 
paid on February 25, 1897, to all sharcholders ou the register of members on 
February 10, 1897." 

Col. В. Н. MARTINDALE, C. B., seconded the motion, which was carried 
unanimously, 

The Earl of SUFFOLK AND BERKSHIRE afterwarda proposed the 
re-election as Directora of Sir David L. Salomons and Col. Martindale, and 
warmly testified to the invaluable services which had been rendered to the 
Company by both gentlemen. Sir David Salomons had never missed a 
Board meeting, and he believed he could say the same of Col. Martindale. 
They also constantly attended the committees. 

Mr. FREDERICK W. REYNOLDS seconded the motion, 
carried unanimously. 


which was 


THE ELECTRICIAN, 


FEBRUARY 26, 1897. 


595 


The CHAIRMAN ard Col. MARTINDALE having returned thanks 
for their re-election, 

Mr. TESSIER prcpored and Mr. D. RATCLIFF seconded the re-election 
as auditors of Meserr. W. H. Pannell and Co., and the resolution was 
also carried unanimously. 

On the motion of the CHAIRMAN, it was proposed— 

“That the capital of the Company be increased. to £1,200,000 by the 
creation of 40,060 new Ordinary shares of £10 cach.” 


Lord SUFFOLK seconded the motion, which was carried unanimously. 

In answer to Mr. SMART, who expressed great satisfaction at the course 
taken by the Directors in offering the first issue of the additional capital 
to the. Ordinary shareholders, 

The CHAIRMAN stated that the Directors had acted in this matter 
after mature deliberation. 

On the motion of Mr. HERRING a cordial vote of thanks was passed to 
the Chairman and Directors. 

Mr. HERRING afterwards proposed a similar compliment to the Manager 
and Secretary, the Engineer, aud the staffs under them. He referred to the 
Manual on Electricity which had been issued by Mr. Emile Garcke, in 
which, the speaker said, the operating expenses of the various Companies 
were shown, and he was happy to say that there was only one instance 
wherein these expenses were within 8 per cent. of those of the City of 
London Company. The operating expenses of the other large Companies 
mounted up to 80 per cent., the lowest being 61 per cent., while those of 
this Company were—he did not know precisely, but in the previous year 
they were 47 per cent. 

The motion was seconded, and carried unanimously. ` 

The SECRETARY and MAN AGER, in reply, said that the shareholders 


might rest assured that he and his colleagues would do tbeir utmost to 


economise in order to secure the presentation of even better statements of 
accounts in future years than that presented for the past year. 
The proceedings then terminated. 


Westminster Electric Supply Corporation 
(Limited). 


The ordinary general meeting of this Corporation was held on Wednes- 
day, at the offices, Eccleston-place, Ecelestou- street, S.W., Lord Suffield, 
K.C.B. (the Chairman), presiding. 

The SECRETARY (Mr. Frank Jago) read the notice calling the mesting, 
and the report and accounts were taken as read. 

The CHAIRMAN said: I am very pleased to be able once more to con- 
gratulate you on the satisfactory progress made hy the Company during 
the past year. As you will see from the report, the number of lamps 
added during the year was 58,556. This is slightly above the average for 


the preceding four years, wbich is 37, C00. Taking 78. as the amount of. 


annual revenue yielded by each lamp installed —which is less than the actual 
figure—-you will see that we are adding on an average about £13,000 each 
year to our income from lighting alone. This rate of progress is being fully 
maintained at the present time ; and although we cannot, of course, expect 
to keep up this rapid growth indefinitely, there is still plenty of rvom in 
our district for much extension of lighting, for a very large portion of our 
area of supply is as yet practically untouched ; and we may, moreover, 
anticipate in the near future that our business will still further increase 
in consequence of the introduction of electrically-propelled vehicles, our 
system of supply being specially suited for charging accumulators. Of 
course, the increased business cannot be met without increased capital 
expenditure, and it has been found necessary to extend the generating 
stations to meet the heavy work of the coming autumn and winter months. 
The extension of Millbank-street Station is already proceeding ; we have now 
obtained possession of additional land at Davies-street ; and the extension 
there and at this station (Eccleston-place) will be commenced as soon as 
possible. The revenue account shows the large increase of nearly 
£17,500, or nearly 25 per cent. over the previous ycar, while the working 
expenses have increased by only £3,265, or 11 per cent., which you will 
uo doubt regard as very satisfactory. The accounts, however, speak for 
themselves ; for after making ample provision for depreciation and sinking 
fund, and writing off the balance of the preliminary expenses, which have 


weighed on us for a considerable time, the Board are able to recommend 


the payment of a dividend of 9 per cent. for the year. I do not know that 
I need say anything in regard to that. I have heard it rumoured that 
there was an expectation of a still further increased dividend, namely, to 
10 per cent. 
money has been spent, and I think they will agree with the Directors that 
the way in which it has been dealt with is preferable to paying any further 
increased dividend on this occasion. You will see the usual diagrams on 
the wall, and our engincer-in-chief can give any explanation or answer any 
inquiries which you may wish to make on that subject. You will doubt- 
less all have noticed the proposal of the Board with reference to the 
redemption of the Founders’ shares. This is a matter tbat, under the 
Articles of Association, has to be dealt with at a special meeting which will 
be held as soon as the ordinary business has been completed. I will there- 
fore now formally move 

5 That the report of the Directors for the past yeur be received and 
adopted.” | 

Mr. EDMUND BOULNOIS, M.P., seconded the motion, which was 
unanimously agreed to. 

The CHAIRMAN : I have now the pleasure of moving— 


“ That a dividend be declared for the past half-year at the rate of 12 per 


cent per unnum, less income tax, paualle on Marci. 1, making 9 per cent. for 


the year.’ 
Mr. J. BROWNE MARTIN, in seconding the resolution, said he thought 
they must all agree that the Company was on a most satisfactory fcoting. 


-out of their perepicuity in starting the Company. 
.deal in money and in. commercial reputation. 
-the first pioneers in London of the development of electricity. 


The proprietors will see, on looking at the accounts, how the: 


He thou ght that, particularly when:the motor cars: became more general, 
the Com pany would pay a much larger dividend. 

The resolution was carried unanimously.. 

Mr. DARNTON HUTTON proposed a resolution re- electing Mr, W. 
Hayes Fisher, M.P., one of the retiring Directors, : 

Mr. S. BOULNOIS seconded. 

Mr. F. A. WHITE proposed a resolution re- ее Мг. R. W. 
Wallace, Q.C., one of the Pouring Directors ; and these resolutions were 
carried unanimously. 

Mr. A. C. STRATTEN seconded, and it was s also КАРР to. 

The meeting was then made special to consider the recommendation of 
the Board as regards the redemption of the Founders’ shares. 

The CHAIRMAN asked Mr. Hayes Fisher to move the resolution 
dealing with this question.  : 

Mr. W. HAYES FISHER, M.P., said: I do not believe there is any 
man who has had any dealings at all in the City who does not know 


that, as a matter of policy. it is always advisable, if you can, to buy up 


Founders’ shares. There are many reasons for that. The common one is 
that so long as there are Founders' shares standing in rivalry with the 
Ordinary shares, there is always some uncertainty attaching to the value 
of your property, and therefore of the price you can obtain for it. Having 
agreed that the purchase of the Founders' shares is the right policy to 
adopt, the whole question becomes one of price. There is this year 
£2,552. 1s. 8d. due to the Founders’ shares. That would give, there being 


.100 of those shares, out of the past year's earnings, not adding the sum 


due last year, £25. 10s. each. It never matters in buying anything what 


‘the person gets from whom you are buying. The thing to consider is 
‘whether it.is good business for yourselves. 


I say frankly, and I am sure 
you would agree with me if you knew as well as I do the history of this 


.spleudid paying concern, that we ought not to grudge the holders of 


-the Founders’ shares one penny of the profits they are going to make 
They risked a great 
They were amongst 
What 


are we going to give and get in return? If we carry the proposal we are 


going to give for the 100 Founders’ shares 8,000 Ordinary shares of £5 


each, or £40,000. On tbose shares we shall always have to pay the current 
rate of dividend, whatever it is. You give £40,000, and suppos- 
ing you pay a 10 per cent. dividend on the Ordinary sbares next 
year you will have to pay on the shares which the holders of the Founders’ 
shares take in exchange £4,0C0. Now, what do you get? For the investment 


of £40,000you obtain one-quarter of the net profits after the Ordinary shares 


have received 7 per cent. Let us look forward, as we reasonably may, toa 10 
per cent. dividend next year. In that case you would be giving £4,000 to 
‘the holders of the 8,000 new shares, and you would be obtaining: for your- 
selves almost precisely the same sum. Should the Company pay 11 per 
cent. you will be paying them £4,400, while you will be receiving £5,250 ; 

.but if the Company should pay. 12 per cent.—as I: have every confidence 
that before long we shall do—you will be paying them £4,800 a year, but 
you will be receiving £6,600. Undoubtedly. that is a good bargain. 

If you felt confident that the Company. would pay 12 per cent., 
you would, I am quite sure, think же had struck a very good 
bargain by securing for you the handeome profit of nearly £2,000 
a year; and it might be a wise policy in that case to place the amount aside 
for building up the reserve fund. The next point is— What is the risk! 
Of course it is speculative. You are speculating on the Company continu- 
ing to pay 10 per cent. or more. Undoubtedly, if tbe dividend goes back 
to 7 per cent. you are giving away £40,000 ; if the dividend is 8 per cent: 
you will have made a bad bargain ; if9 per cent. you will not have made a 
very bad bargain ; if 10 per cent. you will have made a good bargain ; if 11 

per cent., an excellent bargain; and if 12 per cent., a splendid bargain. 
If you adopt the proposal, I believe you will, eventually, find that you 
have made.what will turn out to be a profitable investinent, and that you 
will have no cause to regret having: placed confidence in the judgment 
and recommendations of the Directors, He: concluded by moving the 
following resolution— | i i 


“ That in order to rcdecm the Founders’ shares the Directors be empowered, 
to offer to the holders of the Founders! shares 80 Ordinary shares of £5 cach, 
fully paid, out of thc unissucd capital of 12,000 shares, for cach Founders’ 
sharc of £5." | 


Mr. E. BOULNUIS, M. P., seconded the resolution, and said he thought 
they had made a grand bargain for the general body of shareholders. 

Mr. HAROLD YOUNG believed in the wisdom of buying up the 
Founders’ shares, although he thought the consideration proposed, езре- 
cially in vjew of the market price of the shares, was very high. 

Mr. HAYES FISHER explained that the proposal before them was the 
result of a compromise. The holders of the Founders’. shares would not 
take less than 80 Ordinary shares in exchange for each Founders’ share. 
That was their final decision, and so it would be useless to discuss any 
lower terms. 

ТЬе CHAIRMAN: They at first asked 100 and 120 Ordinary shares for 
each Founders’ sbare. We shall not get them for less than 80 Ordinary 
shares for each Founders’ share. 

The Rev. E. V. HEBERT, who, at an earlier stage of the meeting, 
showed an inclination to oppose the proposal, said that after the speeches 
of the mover and seconder of the resolution his inisgivings liad been 
removed. 

The resolution was then passed — a 

Mr. F. A. WHITE moved a vote of thanks to the Chairman and the 
Board, and said he thought a spirit of fairness had been exhibited on both 
sides in dealing with the question of the Founders' shares. 

Mr. YOUNG seconded tbe motion, which was agreed to sustine 

The CHAIRMAN having briefly acknow ledged the vote of foam the 
proceedings terminated.  . 
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House to House Electric Light Supply Company 
JA (Limited). 


The ninth ordinary general meeting of this Company was held at 
Winchester House, Old Broad Street yesterday ; Mr. Henry Ramie Beeton 
residing. 
| The SECRETARY (Mr. Thos. J. Owens) read the notice ealling the 
meeting, the report of the Directors and statement of accounts being 
taken as read. | | 

The CHAIRMAN : Gentlemen, the report and accounts, which are in 
the hands of shareholders, show continuous growth of business with 
attendant increase of profit, and, taken in conjunction with those 
of other companies, they testify not only to the growing popu- 
larity of electricity as an illuminant, but also to the establishment 
of electric lighting as a profitable field for the investment of 
capital. Regarding the revenue, we find that whereas at the end of 
1895 we were supplying 952 customers with 476,714 units, at the end of 
1896 we were supplying 1,164 customers with 617,413 units, and that 
after extending our business every year for seven years, the new business last 
year exceeded that in any previous year of our history. This increase in 
our sales is partly due to a reduction in our price for electricity, 
which has itself been rendered possible by a reduction in our cost of pro- 
duction, consequent in great measure upon the growth of our business. For 
nine months out of the twelve under review the charge to our customers 
has been on the basis of 6d. instead of 8d. per Board of Trade unit, and 
yet notwithstanding this our revenue has increased from £15,394 to 
£17,442, or by £2,048. It is matter for congratulation that, notwithstanding 
the comparatively uneconomical load with which we have to contend in an 
easentially residential dis*rict such as ours,we have been abletokeep step with 
our more fortunately situated neighboura and to reduce the price of electri- 
city to our customera without injury to our shareholders. Regarding ex- 
penditure, it is a still more satisfactory feature of our progress to find 
that we have earned our additional revenue not only at a relative 
but at an actual reduction in eost. Whereas in 1895 we supplied 
476,714 units and in 1896 we supplied 617,413 units, exclusive of 
the current used in the works, the larger quantity actually cost £143 less 
than the smaller, and this notwithstanding that owing to the quinquennial 
revision of the assessment of property.in the metropolis our rates 
have more than doubled, having increased from £224 in 1895 to £500 
last year. The expenses of generation and distribution, comprised 
under tho headings A and B in the revenue account, amount to 
a total for the past year of £5,735, as against £6,370 for the pre- 
vious усаг, representing a. reduction in works cost from 3'2 pence 
per unit to 2138 pence per unit, or a reduction of slightly more 
than one penny per unit. This is partly due to inore economical 
generation, whereby we have saved more than 10 per cent. in coal and 
about 35 per cent. in water, and partly to more efficient distribution, 
whereby we have saved nearly 40 per cent. of the loss of electricity on our 
mains and transformers. This saving in distribution is an important 
advance in the conduct of our business, and is due to the extension of the 
system of distribution, known as the “low-tension network system, 
whereby, instead of the current being transformed from 2,000 to 100 
volts on the customers’ premises, the process is now mostly effected 
at sub-stations and other centres. By this arrangement we not 
only save a considerable quantity of current, but also some capital 
expenditure ; and inasmuch as we have still some hundreds of old customers 
to whom the new arrangement remains to be applied, and as the year 
under review has not derived the full benefit of the change, it is 
probable that there will be à further improvement during 1897 in this. 
particular. These economics, due to improved methods of working and to 
extension of business, whereby we are able to earn more money with a 
very small increase in working expenses, are what shareholders 
may confidently look to for the reward of their patience. Had it not 
been for the necessity of writing down preliminary expenses and 
toustruction asset accounts, a sum of over £2,000 would have 
been available for dividend, which would have been equivalent to 4%. on 
the Ordinary shares. Without, of course, pledging ourselves, we hope we 
shall be able during the current year, not only to further reduce the 
balance of the preliminary expenses, and to extinguish such portion of the 
construction asset as may be deemed irrecoverable, but also to pay a small 
dividend on the Ordinary shares. He concluded by moving the adoption 
of the report and accounts. | 

Mr. В. A. GERMAINE seconded the resolution, which was carried 
unanimously. i 

The CHAIRMAN next moved a resolution declaring the dividend 
recommended. 

The motion was seconded by a Shareholder and carried. 

The retiring Directora, Messra. W. F. Leese and W. Page, as well as the 
auditors, Messrs. Miall, Wilkins, Randall and Co., were re-elected ; anda vote 
of thanks having been azcorlded to the Chairman and his colleagues, the 
proceedings ended. 


The annual report of the Directors of this Company for the year to 
December 31st last states that the revenue account shows a credit 
balance of £9,031. 18s. Id., which, with £64. 19s. 4d. brought. for- 
ward, £58. 12s. 7d. dividend on 300 £5 fully-paid Ordinary shares in the 
Yorkshire House to House Company (Limited), and £28. 11s. Al. iaterext’ 
on deposit, makes a total of £9,184. 1s. 4d. After deducting £2,312. 1s. 9d.. 
for interest on Debenture Stock paid and accrued and other interest, and 
£955. 12«. ld. for interin dividend paid on the Seven per Cent. Cumu- 
lative Preference shares, the Directors recommend that the remaining 
£5,916. 7s. 64. be dealt with as follow: To depreciation account, £2,600 ;! 
to payment of balance of dividend to December õlist on the Seven per 


Cent. Cumulative Preference shares, £1,168. 133. ; reduction of preliminary 
expenses account, £600 ; reduction of construction business development 
account, £1,604. 2s. ; balance forward, £43. 12s. 6d. The amount of £839 
received as premiums on the last issue of shares has been applied in further 
reduction of preliminary expenses account, thus reducing that item to 
£2,142. 11s. 5d. 

The following table shows the progress of the Company’s elcctric lighting 
business since 1890 : — 

Equivalent No. of 


of 8 c.p. houses Gross ; Net 
Year. lamps con- receipts Expenditure. receipts. 
connected. nected. 

1890 ... 13,665 ... 248 ... £5,010 9 2... £4,624 6 5... £385 2 9 
1891 ... 19,388 ... 373... 8,528 311... 6,077 14 10... 2,250 9 1 
1892 ... 25.700... 471... 10,688 18 6... 7,851 19 6... 2,856 19 0 
1893 ... 28,429... 599... 12,065 10 10... 7,832 6 8... 4,251 4 2 
1894... 55,858 ... 755... 13,695 11 8... 7,431 16 8... 6,265 15 0 
1895 ... 44,162... 932... 15,594 16 11... 8,554 0 10... 6,840 16 1 
1896 ... 55,265 . . 1,164 ... 17,442 6 5... 8410 8 4... 9,051 18 1 


The increase in the number of lights connected during 1896 was equivalent 
to 11,103 8 с.р. lamps. Notwithstanding that from the end of the first 
quarter of 1896 the maximum price charged for current had been 6d. per 
unit in place of 8d., the revenue from electricity increased for the year by 
£1,836. 10s. 7d., while the working expenses show a decrease of £143. 128. 6d. 
During the year additions and alterations to the plant and mains have been 
made, at a cost of £31,407. 10x. 5., aud the expenditure for 1897 is esti- 
mated at £24,000. In order to provide for this outlay a further ixsuc of 
capital will shortly be made. The Directors have again been advised that 
the accounts of the Leeds and London Electrical Eugineering Company 
(Limited) (to whom the business in connection with the construction busi- 
ness development account has been leased), do not admit of the distribution 
of any profit. In the event of the agreement with the Leeds and London 
Electrical Engineering Company (Limited) being determined during the 
ensuing year, it will be necessary to reinstate such proportion of the above 
asset as may be deemed irrecoverable. During the year 1896 a further 
1,678 Ordinary and 1,678 Seven per Cent. Preference shares were issued. 


Charing Cross and Strand Electricity Supply 
Corporation (Limited) 


The annual ordinary general meeting of this Corporation was held at 
the Offices of the Company, 15, Maiden-lane, Covent Garden, on Wednesday 
last ; Mr. G. H. Brougham Glasier presiding. 

The SECRETARY (Mr. E. Wilmot Seale) read the notice calling the 
meeting, the report of the Directors and statement of accounts being taken 
as read. 

The CHAIRMAN: Gentlemen, the first resolution which I have to 
move is— 

* That the report of the Directors and the accounts be adopted.” 

I do not know that there is much left for me to say in connection with the 
business of the Company for the past year. 1 daresay most of you 
are as pleased as the Directors are themselves that we are able 
to present to you such a satisfactory report. I must for one moment 
refer to a matter which I am sure all the shareholders will, in common 
with the Directora, deeply regret. 1 allude to the loss the Company has 
sustained by the death of our old colleague, Mr. Agostino Gatti, who, with 
his brother, had been associated with this Company since its commence- 
ment, Ido not doubt that we have your approval of the step we took in 
electing his eldest son to take his place on the Board. The third paragraph 
in the report deals with the question of the Provisional Order for obtaining 
an increase of our powers. It is hardly necessary for me to speak of the 
advantage to this Company of having obtained an increased area in which 
to carry on its business. Since that has been secured we have proceeded 
with the constructior of our new station at Lambeth. This station has 
been designed, erected, and the installation laid down under the superin- 
tendence of our chief engineer, who will be pleased at any time to 
show you over it. We have already 41 miles of mains laid in our 
Strand district, and upwards of 30 miles in the parish of St. Martin's. 
Our stations have been well maintained, and our engineer's report 
in connection with this matter is very satisfactory. The next para- 
graph deals with the demand for currrent, and you will find from that 
that the prosperity of the Company has been continual for the past year 
toeven a greater extent than in preceding years. The Directors are now 
going to issue the remaining £50,000 of Preference share capital, as it is 
wanted for the further development of the business. Now we come 
to the way in which the money earned has been, and is proposed to 
be, dealt with. The net earnings, as shown in the revenue account, have 
amounted to £15,288. £622, which is the balance of the law suspense 
account, has been written off; £3,579 has been paid in respect of 
interest on debentures and temporary loans up to December 31st. 
last; and £3,625 was distributed in payment of an interim dividend 
at the rute of 5 per cent. for the half-year ended the 30th June 
1896. Thia leaves us with the sum of £7,461, to which we add 
the undivided profit from last year’s account, £1,597, giving a total of 
58,858. This we propose to deal with, first, iu providing the dividend on 
the 41 per Cent. Preference Shares apportioned to the 51st December last 
year, which absorbs £797 ; secondly, in paying a dividend (les« tax) at the 
rate of 7 per cent. for the half-year ended lsi December, 1896, on the 
Ordinary shares, which makes, with the interim dividend paid in August, 
6 per cent, for the year. That takes а «um of £5,075, leaving £2,986 to 
be carried forward. If any shareholder would like to make any remarks 
in connection with the accounts I shall be glad to answer any question he 
may put to me, | 
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Mr. WYBROUGH-ROBERTSON, in seconding the resolution, said he 
wished to add a rider to it, fixing the remuneration of the Directors at 
£700 per annum, and confirming the amounts paid to them in previous 
years. In doing so he might say that the.expenses of the management of 
the Company's affairs were less than those of any similar enterprise in 
London, and he therefore did not think that the shareholders ought to grudge 
to their Board the remuneration he proposed. There was one thing on 
which the shareholders of the Company might congratulate themselves, 
and that was that they had no Founders’ shares, which, in the case of other 
companies, had proved very detrimental, and had usually to be bought up at 
a very high price. Not having analysed the accounts he did not know how 
the coal bill compared with the output, but he hoped that this was an 
item which the Directora would keep down. 

The CHAIRMAN, in reply to a Shareholder, said that the £700 appeared 
in the accounts. 

The resolution, as thus modified, was agreed to unanimously. 

The CHAIRMAN then formally proposed the declaration of the divi- 
dends recommended. 

Mr. HILLHOUSE seconded the resolution, remarking that the state- 
ment of accounts showed that the Company's business had been very 
satisfactorily managed. 

The motion was carried nem. con. 

The retiring Directors, Messrs. J. P. Mendoza and John M. Gatti, were, 
on the motion of the CHAIRMAN, seconded by Mr. HILLHOUSE, unani- 
mously re-elected. | 

The CHAIRMAN afterwards moved the re-appointment of the auditors, 
Messrs, О. R. Johnson and Sons. 

Mr. G. R. JOHNSTON seconded the resolution, which was carried 
unanimously. 

Mr. WYBROUGH-ROBERTSON then proposed a vote of thanks to the 
Chairman and his colleagues on the Board. 

Mr. HILLHOUSE seconded the motion, which was cordially passed. 

The CHAIRMAN having briefly expressed his acknowledgments the 
proceedings ended. 


» 


India-Rubber, Gutta-Percha, and Telegraph 
Works Company (Limited). 


The thirty-third ordinary general meeting was held at the Cannon-street 
Hotel yesterday (Thursday), under the presidency of the Hon. Henry 
Marsham. 

The SECRETARY (Mr. T. J. Lloyd) read the notice calling the meeting, 
and the report of the Directors was taken as read. 

The CHAIRMAN then said : Gentlemen, I regret that Mr. Gray, our 
Managing Director, is not able to be here to take the chair. Owing to ill- 
ness we have been without the great benefit of his presence at the Board 
since the beginning of the present year; and Iam sure you will feel—though 
you may not be able to realise as thoroughly as we do on this side of the 
table— what a losa it has been. We hope he will be uble shortly to go abroad 
to recruit, and I am cure all your gocd wishes will go with him. Turning 
to the accounts, I have first to call your attention to the debtor side, where 
the item of the Mortgage Debentures now appears at £300,000 against 
£200,000 in last year's accounts. This arises trom the operation of March 
last, when the Four and a- Half per Cent. Debentures matured, and were paid 
off. We raised a new debenture loan of £500,000 at 4 per cent., and that 
entirely within our own circle, the holders of the old debentures being 
anxious to continue on the new terms, and our sbareholders and immediate 
friends finding the rest. Looking to an item a little lower down, you will 
sce debts und loans owing by the Company— £55,000, or nearly £36,000. 
Mr. Lloyd tells me that in reality there is no loan element in this item, 
but that it is all made up of our current trade debts. Last year there was 
£150,000 under this head of loans and debts. We were then just finishing 
the Cuba cable, and we had to borrow money uutil we could touch the 
money for that cable. This shows the use of the extra £100,000 
on debentures, being so much more fixed working capital, and saving 
occasional borrowing. On the last item profit and loss account— 
you will see that it is about £2,000 better than the previous year, 
thanks mostly to our good, steady, general business, in the face of 
very keen and ever-increasing competition, and notwithstanding the 
difficulty of obtaining new cable contracts. During the last year we had 
an order for the manufacture of some cable fur the Japanese Government, 
aud the order was carried out to the satisfaction of that Government. We 
also had an order from the Anglo-German Postal Department—that is to 
say, the two Governments are jointly interested in this cable, It goes 
from a point on the coast of Germany, the Island of Batum, to Borkum 
on the coast of Norfolk. That cable was manufactured and laid in a 
manner perfectly satisfactory to the Governments interested. On the other 
side the great item of property, notwithstanding £16,000 depreciation 
written off, has increased by £4,000, meaning £20,000 moncy well spent 
on buildings and new machinery, and not on repairs. We are desirous of 
having the newest developments of machinery, and to adopt everything 
that we ffhd useful and tending to economise labour. In this expenditure 
is alao included money, which you authorised a few yeara back to be laid 
out on a dining hall, and reading nud recreation rooms for our workpeople 
at Silvertown. I was at Silvertown yesterday, and I am able to 
report to you that this building is very nearly completed, and we are 
hoping in the course of the present year that it will be available 
for the advantage and benefit of our workpeople. As tothe steamships, you 
will notice that the auditors have made a note that no depreciation has 
been written off this year. The fact is that when we lust wrote down our 
ahips we did it handsomely, in order that they might stand as they are for 
some years. They stand now at à low and safe figure; but next year we 
shall have to consider whether we shall think it necessary to depreciate 
further. I may mention that during the year the “Silvertown” carried 


out the Batum and Borkum cable for the Anglo-German Governments ; 
the * Dacia" was hired for a short time in the early part of the year by the 
Spanish Government, and the “ Duccaneer " has for some months past been 
hired by the Western and Brazilian Telegraph Company working on the coast 
of Brazil. Her return home may, I believe, be looked for shortly. The 
resolution I have now to propose is— 

* That the report and accounts now presented be received and adopted, and 
that a dividend of 74 per cent., or 158, per share, tax free, payable on the 26th 
inst., be now declared.” 

Mr. S. W. SILVER seconded the resolution, and it was carried unani- 
mously. 

The CHAIRMAN said the Company had sustained a serious loss during 
the autumn of last year by the death of their secretary, who had been a 
most faithful and devoted servant of the Company for 25 years, and bis 
death had been the cause of very great regret to every member of the Board, 
and that feeling was doubtless shared by the shareholders and all who were 
connected with the Company. They were fortunate in being able to 
appoint as his successor Mr. T. J. Lloyd, who has been connected with the 
Company since its foundation, and who is therefore very well acquainted 
with all the details of the business. 

Mr. SILVER then proposed the re-election of the Hon. H. Marsham and 
Mr. Weston Jarvis as Directors of the Company. 

Mr. ABRAHAM SCOTT seconded the resolution, which was carried 
unanimously. 

The auditors, Messrs, Turquand, Younge, Bishop, and Clarke, were then 
re-elected ; and a vote of thanks to the Chairman and Directors brought 
the proceedings to a close. 


Chelsea Electricity Supply Company (Limited). 


The report of the Directors of this Company for the year ended 
December 31st last states that the increase of the nominal share capital of 
the Company from: £100,500 to £200,500 was authorised on April 30th, 
and in May an issue of 12,000 Ordinary shares of £5 each was made and 
fully subscribed. A Stock Exchange quotation for the new issue is being 
applied for. The balance of premiums on these shares, after deducting the 
expenses of issue, amounts to £18,184. 16s. 5d., and a portion of this has 
been applied to the extinction of the legal and other extraordinary expenses . 
incurred during the year in connection with the Cadogau Gardens station. 
The balance remaining, £14,818. 7s. 5d., has been placed to reserve, making 
the total £15,865. 14s. This. and some further capital, not required in 
1896, has been invested in Government and Colonial Stocks. The net 
revenue for the year, after payment of interest on Debenture Stock (£2,700) 
is £9,164. 7s. 4d., and the Directors recommend that it shall be applied as 
under :—Renewals and depreciation fund, £2,000: dividend of 6 per cent. 
per annum on the Preference shares for the year, £1,800 : 24 per cent. per 
annum on the instalments paid up on the new issue of Ordinary shares, 
£337. 108.; 5 per cent. for the year 1896 on the fully paid Ordinary shares 
(old issues), £3,500 ; balance forward, £1,526. 17s. 4d. 

The number of lamps connected on 5156 December was 80,460, an addi- 
tion of 23,106 during the year, or three times the average increase of the 
last three years. <A corresponding increase will be seen in the capital 
expenditure ; and in view of this large increase in demand, and the future 
development of the business, the leasehold interests on a portion of the 
Company's freehold have been acquired, and a new generating station, 
capable of considerable extension, has been erected and equipped. 

Mr. J. Irving Courtenay and Major-Gen. C. E. Webber, C. B., seck re- 
election as Directors at the forthcoming meeting, as do the auditors, 
Mesars. Cooper, Brothers and Co. 


Notting Hill Eleetric Lighting Company (Limited). 


The Directors’ report of this Company for the year to December 31st 
last is as follows :— 

The expenditure on capital account at the date of the last balance-sheet 
stood at £835,998. 148. ld. During the past year a further sum of 
£15,106. 55. Ба. has been expended, mainly accounted for by £11,415. 
15s. 8d. for mains, and £2,029. Os. 11d. for machinery, making the total 
capital expenditure £99,104. 17s. 6d. The balance of the Preference 
shares, £11,380, waa issued during the year at a premium of £2 per share. 
The amount of the premiums (£2,276) has been written off in reduction of 
the preliminary expenses, compensation and charges during construction, 
making a total amount written off these iteins of £2,829. 128. 7d. 

The Provisional Order to enable the Company to supply current to the 
northern part of Kensington, obtained in 1895, but not confirmed, owing 
to the «dissolution of Parliament, received the royal assent on March 31, 
1896. This was sufficiently early in the year to enable considerable pro- 
gress to be made with the necessary works, over £6,000 of the capital 
expenditure for the year having been incurred on this account. Further 
expenditure of about £2,000 has already been contracted for, and it is 
intended to expend an additional sum of £10,000 in the course of 1897. 
As the whole of the share capital is now issued the Directors propose to 
make use of their borrowing powers. The following table shows the pro- 
gress of the Company :— 


1891 ... Lamps 6,056 Loss £55418 6 
1892. Do. 9,438 Profit 112 6 1 
1893 Do. 12,153 Do. 1,481 7 1 
1894 Do. ... 15,669 Do. 2,101 17 8 
1895 Do. ... 20,507 Do. 3,227 14 10 
1899 Do. 25,716 Do. 4,736 9 8 


The Dirertors recommend the allocation of the available profit as follows: 
To depreciation, renewals and reserve fund, £1,000 ; a dividend of 6 per cent. 
(less income tax) on the ordinary Preference shares for the year. (already 
paid), £1,172..10s. 5d. ; a dividend of 4 per cent. (less income tax) on the 
Ordinary shares, £2,580. 16s. The Directors have decided to put aside 
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each year out of the profits 1 per cent. on- their capital expenditure, to 
form a fund for depreciation, renewals and reserve. The amount already 
standing to the credit of this fund is £2,340. In view of the fact that in 
the earlier years of the Company no such provision could be made, the 
premiums obtained from the sale of the debentures will be added to this 
fund. 

It has been decided to reduce the charge for electric current to 6d. per 
unit to customers willing to take current at a pressure of 200 volts. 

The Company's engineer and manager (Mr. George Schultz) reports that 
the machinery, plant and mains are iu good condition, and that no accident 
of any kind has occurred during the year. 

The Directors announce the death of Mr. Sidney Waters, a Director, to 
whom the Company mainly owed its origin. 'lhe vacancy is not to be 
filled up for the present. Messra. A. Howden and J. T. Jervis offer them- 
selves for re-election as Directors, as do the shareholders' auditors, Messrs. 
Fox, Siesons and Co. 


t 


Hove Electric Lighting Company (Limited). 


The report of the Directors of this Company for the year 1896, to be 
presented at the meeting of shareholders on Wednesday, 5га March, is as 
follows :— 


The Directora congratulate the shareholders upon the steady progress 
and improved position of the Company. The revenue from the sale of 
current has increased to £6,161. 17s. 2d., the costa of generation, distribu- 
‘tion and management expenses to £3,404. 8s. 8d., and after crediting the 
profit and loss account with meter rents and transfer fees, there remains a 
balance of net profit for the year of £3,114. 5s. 6d. After adding the 
balance brought forward of £152. 14s. 6d., and deducting £980. 14s. 11d. 
for interest on loans and debentures and income-tax, and £625. 9s. 9d. 
for interim dividend paid in October last, there remains a net balance to 
the credit of the revenue account of £1,660. 158. 4d. It is proposed to 
‘write off £150 from preliminary expenses account, to place 2500 to reserve, 
to declare a dividend, payable on the 15th April next, at the rate of 6 per 
cent. per annum for the half-year on the share capital (making, with the 
interim dividend, 5 per cent. for the year), and to carry £183. 7s. 10d. 
forward. | 
The amount realised from premiums on shares and on debentures issued 
during the year has, after deducting brokers’ commission on the same, 
been placed to the reserve fund, which will now show a credit balance of 
£1,563. 178. The sum of £260. бз. lld., the balance of the amount set 
aside for repairs and maintenance in accordance with the contract with the 
Hove Commissioners, after deducting amounts actually expended, has been 
placed to the Depreciation and Maintenance Reserve Account, bringing the 
total of this account up to £523. 16s. 1d. The whole of the share capital 
has now been placed, the last shares having been issued at a premium of 
108. per share. 

Since the last report the Directors have paid off the whole of the £12,500 
of Five per Cent. Debentures, and have also paid off at par £200 of the 
Four and a-Half per Cent. Debentures ; in lieu thereof they have issued 
£14,600 of Four per Cent. Debenture Stock. 

The number of lamps attached to the Company’s mains has now 
increased to the equivalent of 21,794 8 c.p. lamps, and the number of con- 
sumers to 513, The Directors have established the method of charging 
for current on what is known as the Demand Meter" system, being 
satisfied that this arrangement із a fair one, both for the consumers 
and the Company. They have from January 1, 1897, made a further 
reduction by requiring only one hour's consumption per lamp at 8d. 
per unit, all current afterwards being charged at 4d. per unit. It is 
already apparent that the uew rate of charging is giving satisfaction, 
‘as the returns for the current year to date show a considerable increase 
upon those of last year, Several extensions of the Company's mains have 
been made during the усаг. 


Isle of Man Tramways and Electric Power Company 
(Limited). 


The report of the Directora of this Company for the year ended December 
51, 1896, is as follows: 

Including the sum brought forward, the available profit, after providing 
for debenture interest and interest on loans, amounts to £15,847. 8s. 44. 
Out of this sum, interim dividends on the Preference and Ordinary shares 
for the first six months of the year, at the rate of 6 per cent. and 73 per cent. 
per annum respectively, amounting to £5,662. 10s., have been paid ; and the 
Directors now recommend that a further dividend for the remainder of the 
year, at the rate of 6 per cent. per annum on the Preference shares and 84 
per cent. per annum on the Ordinary shares, amounting to £6,137. 10s., be 
declared, payable on March 12th ; that the sum of £2,000 be added to the 
reserve and renewal fund; and that the balance of £2,047. 88. 4d. be 
carried to profit and loss new account for the current year. The Directors 
have completed the purchase of & portion of the Derby Castle Company's 
property, along with two adjoining houses, upon the site of which a covered 
station, car house, and other works have been erected. 

The purchase of the Snaefell Mountain Railway undertaking has also 
been completed and the railway worked by the Company during the past 
season, the surplus electrical energy from the Snaefell generating station 
and accumulator house (during those portions of the day when the traffic 
on the Snaefell line was lightest, whilst that on the Douglas and Laxey 
line was heavicst), proved most beneficial to the Douglas and Laxey section, 
without which it would have been impossible to have carried the enormous 
traffic on the latter section without increasing the number of boilers and 
engines. The number of passengers carried was considerable, and if the 
weather bad been more favourable the receipts would have been propor- 
tionately increased, and consequently the profits. A very valuable piece 
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of land adjoining the high road at Laxey has also been purchased for this 
section, which has been made the starting point, and upon which it is 
intended to erect a station. The whole of the plant, permanent way, build- 
ings, &c., have been added to and maintained in an efficient maunor during 
the year. 


Pontypool Electric Light and Power Company 


(Limited). 


The report of the Directors of this Company for the year 1896 states 
that in order to cope with the increased demand for electric current a new 
engine and dynamo have been added to the works at a cost of £380, thus 
increasing the capacity of the station by one-sixth. In order to provide 
for the cost of this plant, and to obviate the issue of fresh capital, the 
Directors deemed it advisable to appropriate the sums standing to the 
credit of the reserve and renewal accounts for that purpose. 

The Directors regret that, through stagnation of trade in the locality 
during the year, the output has not increased sufficiently to meet the 
increased rate of charge demanded by the contractor for running the 
station, and the balance profit is not sufficiently large in their opinion to 
warrant a dividend being declared this year. After carrying £100 to the 
renewal account, the net profit, together with the balance from last year, 
amounts to £125. 16s. 1d. The Directors recommend that of this sum £50 
be carried to the reserve account, and that the balance be carried forward 
to next year's account. | 


MEMORANDA.—Bank rate, 5 per cent. (Feb. 4, 1897). Price of silver 
299d. рег oz. (Feb. 25th). Consols (24 per cent.) 1122— 112i for money, 
1124—1124 for account; 24 per cent. 106—1064 (Feb. 25th) Stock 
Exchange Settling Days: Consols, March lst; Stocks and Shares Con- 
tinuation Days, March 10th and 24th ; Ticket Days, March 11th and 25th ; 
Pay Days, Feb. 26th and March 12th; Mining Share Carry-over Days, 
March 9th and 23rd. 

MICA MANUFACTURING COMPANY (LIMITED).— Elsewhere in this issue 
will be found a prospectus of the Mica Manufacturing Company (Limited), 
which is incorporated with a capital of £80,000, in £1 shares, to acquire the 
mineral rights of the Lake Girard group of mica properties (about 1,700 
acres in extent), situated in the provinces of Ontario and Quebec, Canada. 
The subscription list opened on Wednesday last, and closes on Monday 
next for London and on Tuesday for the country. The shares are payable 
2s. 6d. on application, 2s. 6d. on allotment, and the balance in three and 
six months after allotment. The Directorate is a strong one, and includes 
Sir Samuel Canning, C.E., M.Inst.C.E. Included in the Company's purchase 
(the prospectus states) is a well-established mica manufacturing business; 
and a report of Prof. Е. Cirkel, M. E., a well-known mining authority of 
Ottawa, confirmed by Dr. A. R. C. Selwyn, F. R. S., late Director of the 
Geological Survey of Canada, is very favourable to the Company's under- 
taking. Hitherto almost the entire product of these mines has been 
absorbed by the principal electrical corporutions of the United States ; but, 
as pointed out in the prospectus, there is'at the present time such an increas- 
ing demand for mica in Great Britain and throughout Europe, that it is pro- 
posed to extend the operations of the Company to the wider field thus 
opened. The Company own at their factory in the city of Ottawa a com- 
plete equipment for working the mica for all purposes, and it is urged that 
the peculiar fitness of Canadian mica for use in connection with electrical 
machinery is fully confirmed. In addition to the Lake Girard mine 
the Company own 12 other properties, five of which are stated to be deve- 
loped, and in producing condition. The returns from these properties, on 
the basis of various reporta prepared for the Company, are claimed to show 


results allowing for the payment of 17 per cent. on the total nominal 


capital of the Company. With the exception of any arrangements made 
for guaranteeing a portion of the capital, all the contracts entered into by 
the Company are set out in the prospectus, which contains more than 
usually complete details of the properties taken over by the Company, 
and of its prospects of successful working. | 


SIR d. W. ARMSTRONG AND CO. (LIMITBD).--At an extraordinary 


general meeting of the shareholders of this Company, on Wednesday, 


resolutions approving of the amalgamation of the Company's undertaking 
with that of Sir Joseph Whitworth and Co. (Limited), and of the change 
of the title of the Company to Sir W. G. Armstrong, Whitworth and Co. 
(Limited), were passed. 

DUBLIN UNITED TRAMWAYS COMPANY (LIMITED).— At a special 
general meeting of the shareholders of this Company on Monday the Bills 
promoted for the construction of electric tramweys in Pembroke and 
Rathmines, and for the introduction of clectric traction on the existing 
lines, and also through the city from Northumberland-road, and from 
Annesley Bridge on the north side of the city to Nelson’s Pillar were 
unanimously approved. 

EDISON ELECTRICAL ILLUMINATING COMPANY (OP NEW YORK).— 
The annual report of the Directors of this Company states that the gross 
earnings for the year 1896 amounted to $2,222,757, against $2,000,855 
in the previous year. The expenses came to $1,280,518.08, against 
$1,215,654.28 in 1895. The total net income was $966,380.13, compared 
with $815,758.74 in 1895 ; and after payment of interest on the auxiliary 
companies’ bonds, &c., a sum of $960,156.94 was available for distribution. 
The ratio of operating expenses to gross station earnings was 52 per cent., 
against 55i the previous year. A dividend tor the past усаг, at the rate of 
6 per cent. per annum, has been paid. Mr. J. W. Lieb, jun., has been 
appointed General Manager to the Company. 

R. HORNSBY AND SONS (LIMITED .— The trustees of the special reserve 
fund of this Company have decided to make the following payments out 
of the funds in their hands, namely :—7s. 2d. per share on the Ordinary 
shares, and 5s. 6d. per cent. on the Preference stock, making about 44 per 
cent, for both classes for the year ended 30th September, 1896. 
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Telegraph Construction and Maintenance Company 


(Limited). 


The thirty-third annual report of the Directors of this Company will be 
submitted to the members at the meeting to be held at the offices of the 
Company, on Tuesday, March 2nd, at one o'clock. 

The Directors regret the loss by death, during the past year, of their 
colleagues, Admiral Sir George Henry Richards (Chairman), and Mr. 
George W. Campbell. Sir George Richards had filled the position of 
Managing Director for 20 years, and of Chairman since 1893, and Mr. 
Campbell had been a Director for upwards of 26 years. Invaluable 
services were rendered to the Company by these gentlemen during this 
long period, and the Directors feel sure the proprietors generally will share 
in their sincere sorrow at the double loss which the Company has sustained. 
The Directors have unanimously elected Sir Robert G. W. Herbert to fill 
the office of Chairman, 

The accounts for the year show a net profit of £88,500. 9s. 7d., after 
charging the interest on the debentures. To this sum must be added 
£18,869. 12s. 6d. brought forward from last year, making a total of 
£107,170. 2s. 1d. 
dend of 5 per cent., paid July 21st last, amounting to £22,410, leaving 
£84,760. 2s. 1d. to be dealt with. Of this sum the Directors propose to 
distribute a dividend of £1. 4s. per share, absorbing £44,820, being at the 
rate of 10 per cent., and making, with the amount already paid, a total 
dividend for the year of £1. 16s. per share, or 15 per cent., free of income 
tax, leaving £39,940. 2s. 1d. to be carried forward to the next account. 

The business of the Company has been satisfactory, and shows some 
improvement over last year. Both the Company's factories have been 
fairly active; and the steamships have been employed in laying or repairing 
submarine cables under contract, and also on charter. The factories and 
machinery, which are constently undergoing improvement, are at the 
present time in & higher state of efficiency than they have ever been before. 
The steamships have been thoroughly overhauled, and are now in good and 
thorough repair. 

The Directors have unanimously elected Mr. Colin F. Campbell to a seat 
at the Board, in place of the late Admiral Sir George H. Richards. The 
retiring Directors (Admiral Sir Anthony H. Hoskins and Mr. Colin F. 
Campbell), seek re-election by the meeting, as do the auditors, Mr. John 
Gane (of Messrs. Gane, Jackson, Jefferys, and Welle), and Mr. Patrick A. 
Glegg (of Messrs. Welton, Jones, and Co.). 

The transfer books of the Company will be closed from the 22nd inst. 
to the 2nd prox. inclusive, preparatory to the payment of the dividend. 


NEW COMPANIES, STATUTORY RETURNS, &. 
— . — 

BEESTON MOTOR COMPANY (LIMITED).— This Company was regis- 
. tered on Feb. 19, with a capital of £1,000, in £1 shares, to manufacture, 
sell and deal in motors, motor cars, carriages, electric, gas, and oil engines, 
and to carry on the business of electrical, mechanical and general engineers, 
machinists, &c. 

CRYSTAL ELECTRIC LAMP COMPANY (LIMITED).—This Company 
was registered on Feb. 19 with a capital of £28,000 in £5 shares, to 
enter into an agreement wlth the Crystal Electric Lamp Company, Limited 
(in voluntary liquidation), and its liquidator, for the acquisition of certain 
patenta, property and effects, to carry on the business of electric lamp 
manufacturers, electricians, mechanical engineers, suppliers of electricity for 
the purposes of light, heat and motive power, and electrical apparatus manu- 
facturers, and to on the general business of an electric light company. 
The first subscribers, with one share each, are: — Henry J. Gibbs, R. Ronald 
Gibbs, Frank Naylor, James H. Smeed, Samuel Wiggins, R. E. Norton, 
and F. S. Wiggins. The first Directors аге :— Henry J. Gibbs, R. Ronald 
Gibbs and Frank Naylor. 

IMPROVED INCANDESCENT ELECTRIC LAMP (FOREIGN PATENTS) 
SYNDICATE (LIMITED).—This Company was registered on Feb. 20, with 
a capital of £900, in £1 shares, to enter into an agreement with Messrs. 
Samuel P. Eastick, Egerton Sayer and Fred. Steinhoff, to apply for and 
complete the foreign patents for the invention referred to in the said agree- 
ment, and to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity and manufacturers of and dealers in 
electrical apparatus. The first subscribers, with one share each, are :— 
R. W. Muir, Fred. Steinhoff, G. Steinhoff, W. E. Luetchford, J. Milmore, 
Egerton Sayer (electrical engineer), and S. Phillip Eastick (electrical engi- 
neer) The first Directors are :—Fred. Steinhoff, S. Phillip Eastick, Egerton 
Sayer and Robert W. Muir. 


BLECTRO-CHEMICAL COMPANY (LIMITED).—The annual return to 
Nov. 17 has just been filed. The nominal capital is £200,000, in 14,000 
Ordinary, and 26,000 Preference shares of £5 each. The whole of 


From this amount is deducted the interim divi- 
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these ‘have been taken up, and all the Ordinary, and 5,000 of the Preference 
have been considered as fully paid, The full amount has been called and 
pd on 12,710 Preference, and £1 per share on the remaining 8,290 
Preference. 

A ———— — 


CITY NOTES. 


CITY AND SOUTH LONDON RAILWAY COMPANY.—The traffic returns 
of this railway for the week ended Feb, 21st were £1,044, against £968 
in the corresponding week of 1896, an increase of £76. The total receipts 
for the half-year amount to £8,717, against £7,914 for the corresponding 
period of 1896, an increase of £803. 

ELEKTRIZITATS AKTIEN GESELLSCHAFT VORMALS SCHUCKERT AND 
CO. (NUREMBERG).—I proposing a further increase of capital at the last 
general meeting of this Company, the General Manager, (Herr Wacker), gave 
some interesting particulars as to the growth that had taken place in the 
firm's business. Since last year the wages had increased from 2,400,000 
to 3,100,000 marks, and the salaries from 700,000 to 876,000 marks. 
Notwithstanding the fact that they had to work day and night shifts 
in insufficient room, only 75,000 H. P., of some 100,000 н.р. ordered, could 
be delivered. It is the intention of the firm to establish some branches in 
Austria. With reference to the recent acquisition of the factory of Naglo 
Bros., in Berlin, the site, buildings and machinery, but not the business, 
were taken over at the book value, for which 560,000 marks worth of the 
original shares were paid. These shares stand at a premium of 140, 
while Herr Wacker estimated the value of the works at 2 millions. The 
proposal of the Directors to add 4,215,800 marks to the reserve fund, 
increasing it to 7,967,000 marks, or 35°4 per cent. of the future share 
capital of 22,500,000 marks, was adopted. | 

GANZ AND 00.— This Company announce a dividend of 110 florins per 
share, as compared with 100 florins paid last year. zs 


LIVERPOOL OVERHEAD RAILWAY COMPANY.— The traffic receipts of 
this railway for the week ended 21st inst. amounted to £1,320. The 
amount for the corresponding week last year was £1,059. Increase, £261. 


` LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY (LIMITED).—The 
half-yearly coupons due Ist March of the?£100,000 Six per Cent. 
Debentures of this Company will be paid by Messrs, Glyn, Mills, Currie 
and Co., 67, Lombard-street, London, E.C. Coupons must be left three 
clear days for examination. | 


NORTH STAFFORDSHIRE TRAMWAYS COMPANY.—-At the meeting of 
the shareholders of this Company on Tuesday, the Chairman (Mr. W. J. 
Carruthers-Wain), in moving the adoption of the report and accounts, 
said that negotiations with regard to electric traction had been going on 
for nearly two years, and he hoped the results of their efforts would 
shortly be seen. At the same time he felt bound to inform them that 
they had recently received certain proposals involving delicate and com- 
plicated negotiations, and, therefore, he hoped they would still allow the 
matter to remain in their hands. A large amount of material for 
the electrical equipment of the line was ready, and he hoped that, if they 
could bring their negotiations to a satisfactory conclusion, that the line 
would be electrically equipped within a very short time, and worked by 
means which, he trusted would be productive of considerable benefit to 
the shareholders. They would, of course, be glad to notice the success of 
electric traction elsewhere, and the Directors hoped it would have the same 
result in connection with their Company. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed Wednesday, March 3, a special settling day for 50,009 shares 
(Nos. 80,001 to 130,007 inclusive) of the London Electric Omnibus Company 
(Limited). 

WEST AFRICAN TELEGRAPH COMPANY (LIMITED). —Notice is given 
that the half-yearly interest due March 1 on the £300,000 Five per Cent. 
Mortgage Debentures of this Company will be paid by the National Bank 
of Scotland, 57, Nicholas-lane, London, Е.С. | 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended Feb. 19 (after deducting 
17 per cent. of the grosa receipts payable to the London Platino-Brazilian 
Telegraph Cempany, Limited), were £2,282. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half 
month ended Feb. 15, is £2,239, against £2,717 in the corresponding period 
of 1896. The October receipts (estimated at. Ed, 507) realised £4,256. 


YORK TRAMWAYS COMPANY (LIMITED).—In their annual report the 
Directors state that, in view of the progress made in the intreduction of 
systems of electric traction, an application has been made to the Board of 
Trade for a Provisional Order to permit the use of electricity as a motive 
power on their lines. 
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180,927 Globe Telegraph and True. 
180,042 Do. 6 per Cent. Preferene -... 
150,000 аа p ern of Copenhagen ........ 
170,000 % Do. брег Cent, Debs., isss i issue Series b" 
17,000 DL Жл Жы Ны ертег 
£100,000 *London Platino-Brazilian ‘6 per Cent. Debs., je 
BE oc M & European Tel. 4% Guar. Goit, Debi 1942 .. 
и Ф жвава ewe wre ee ee ee ИС С ИС es EL b LL. DLL 
Fi Submarine Cables Trust =. = — III ILL 
15,609 b egre t. * ues d 
£226,200 per Cen ntures \ „ооо — 
30, , West Coast of Ameri Моң, м» 000g po >» аө өзө ap ER ри 
£150, Do. 8 per Cent. Debentures, 1902 ... ms .. .... 
88,821 "Wes Indie ала Panem — oui nio da dis Gm d 6 66 de 
84,563 Do. брег Cent Ist Preference ............. 
‚669 Do. 6 per Cent. 2nd Preference ............ 
£80,000 „ Da 5 per Cent. Debentures, MEI 3.5 s oe 
64,251 Western an өүө об б» «b d» 
83,129 * per Cent. Preferred Ordinary San od Oat n 


А Do. 6 
88,129 Do. t por a Ordinary st 


£158,100 * Бо, г Cent. Debs., Series “ А " 1910 3 
£197 * Do. Mort. Debs., Series R. 1910........ 
$r 3 “Western U on 7% 1st Mort. (Buildin r 1902 
£164, * Do. брег Cent. Sterling Bonds "To 
£u Telephone (full ^^! 
, Chill Telephone y | Menem T 
924, Consolidated Telephone Const. & Maintenance .. 
28,000 Monte Video Telephone 6 per Cent. 8 
484,597 5 National — — — "o" 
15,000 Do. 6 Gent. Cumulative 186 Pre. 
15,000 Do. - Cumulative 2nd Pref. (tally paid).. - 
119,234 Do. Non-Cumulative 3rd Жау (fully pu) 
,000 * Do. benture Stock, 34% (red.) 
771,504 Orien tal —U— 2 V о» = „„ 
58,000 United River Plate .. л белә» 
£146,783 * Do. 6 per Cent. Debenture Stock (red.) 
ELECTRICITY SUPPLY COMPANIES, 
.. 228 ham Electric Su (fully ра мо 
£40, 1 ndon Electric уун б d). 3 
40, 6 Cumulative Pret [s i pL ‚ weis 6e 
E ыйы cad aed d d. 
10,000 s per Cent. Preference ........... — 
87,500 Do: 5 per Cent. Debentures (red. 
£14,000 Chelsea Electricity Supply Ordinar ah еер е 
£60,000 Do. 44% Debenture Stock (г 
£22,476 Go ot London & Brush Prov. Ona “fully paid) 
20,000 Do. 6% Cumulative Preference.............. 
10,000 Do. issued at 2 prem. (£5 & prem. paid) . e hd 
111,000 London Electric Suppiy Ordinary ...... e-9 «o n un ai» 
48,050 Do. Preference .... — — 
49,900 Metropolitan Electric Supply Ordinary .. PA TOARN: 
12,500 0 ро issued at 2 prem. (£5 and £1 prem, paid) 
£160, -—- Deb. Stock First Mortgage ........ 
6,452 Nott Electric 8 . 
275,000 Rand Electric . 
£154,000 Royal Elec. Co., ‘of Mon treal 417 ist Mort. ‘Debs. 
19,980 St. James and Pall Mall Electric Ordinary ...... 
20,000 Do. 7 рег Cent. Preteren cee me 
£50,000 * Do. 4 per Cent. Debenture Stock (red. 


Westminster Electric Supply (tally раза) ........ 


ELECTRIC MANUFACTURINC, &o., ee 
Brush Electrical Жайган „ 


werner 


90, 2 1/2? 6 per Cent. Pref. Non-Cumulative 
£125,000 | Stock | 447 Do. 4} per Cent. Perpetual Debenture Stock | 
£76,770 | Stock | 447 |* Do. 2nd Debenture Stock (red.) 
10,000 £10 n British Aluminium Ordinary ..................... 
20,000 10 2 Do. 77 Cumula ive Preference.. .......... 
200,000 1 Castner-Kellner Alkali Co. (12s. 6d. paid) .. 
28,180 5 3/0 Crompton and Co., 7 per Cent. Cumulative Pref - 
£82,850 100 57 Do. 5% First Mortgage Debentures (réd. 
а р 18 Яа n and Swan United (** A" Swan) ( alas | 4 
J 2 0. 
£100,000] Stock | 44% |* Do. 44% n ; Stock fred.) 
110,000 £1 2/0 | Electric сих. мора . Sirona Sens E, ; 
13,146 2 7X Do. 7 per Cent. Cumulative Pref. ........ 
91,196 1 10/0 | Elmore's Patent Copper Depositing —.... ....... 
10,000 10 6/0 W. T. Henley's Telegraph Works Ordinary .... 
888 10 I Do. 7 per Cent, Preference ................ 
ае Stock 43% |, ро. 447 Mortgage Debentare Stock (red. ) 
antes £10 5/0 India Rubber. Gutta Percha, &c., Works . 
А 20! 100 47 * Do. 4% First Mortgage Debentures (red. * 
000 5 = Manchester Edison-Swan A un 10s. paid) .... 
87,850 12 12/0 „Telegraph Construction and Malntenance 
£150,000 100 57 Do. ö рег Cent. Bonds (red.) 180 
22,500 £5 3/6 Willans and Robinson Ordinary. 
„22,500 £5 * 3/0 Do. 6% Cumulative Preference. 
£100,000 Btock 19/1 * Do. 417 First Mort. Deb. Stock t (fully paid). 


FEBRUARY 17, 
us 55 
96 
1 $ 
a pt 
9 
15 154 
113 117 
170 175 
Hy » 
94 
.10 1 
ar a 
17 17 
18 19 
30 133 
03 105 
173 18 
30 133 
00 104 
00 104 
07 110 
110% 118% 
11 1H 
17 171 
94$ 95] 
104 107 
53 56 
09 112 
06 109 
7 8 
138 143 
F 6 
108 106 
i 1j 
98 104 
1 13 
11 103 
107 110 
84 7 
5i 7 
2 3 
110 114 
109 113 
107 112 
100 105 
8} 3} 
? te 
2 9 
74 7 
17 19 
17 19 
68 63 
ш 107 
31 sf! 
100 105 
9 91 
17 18 
16} 174 
129 133 
94 10 
8) 9 
112 115 
91 10] 
14 14 
101 1 
1} 1} 
24 81 
13} 14} 
7 74 
119 122 
11 12 
18 14 
103 105 
12 18 
93 10 
104 107 
111 124 
1 14 
1} 14 
109 112 
94 98 
Ы 1 
11 2 
1j 21 
3 4 
105 110 
1j 1$ 
94 8 
1! 
19 20 
184 194 
100 114 
21 22 
105 109 
39 42 
103 106 
8 9 
6} 74 
106 108 


RATE QE BUSINESS DONE 
DURING WEEK 
Wednosday 24. е. ENDING FEB. 20. 
52 55 Jan., Apr., July, Oct. 58 
18 064 512 0 A-— @ 6 908 
100 104 818611 | January and July É 2 
15i 150 4 811 Mar., June, Oct., Dee. 153 153 
113 117 4 5 6 | June and December - es 
170 175 411 6 | April апа October.. — 
Hu 12 6 8 0 | February and August 124 Hi 
19} 2 417 7 п М 20 19} § 
4 811 | April and October .. = 5 
10 104 4 11 6 [TI IT 10 — 
106% 108% 4 8 4 | January and July .. z .. 
9 i 5 5 3 Jan,, Apr., July, Oct. 98 9} 
17 1 814 4 = Р 17 17 
18 19 3 5 9 м ы: 18 183 
130 133 8 1 1 | May and November 132 РУ 
103 105 415 3 | February & August = 
17) 18 817 9 | Jan., Apr., July, Oct. 174 178 
12) 132 5 0 9 | February & August — — 
10) 104 416 2 — and — : — — 
17 110 $13 9 | тыа Асан m L 
3 12 9 e ugus — — 
110% 1187 811 65 eei November — bs 
11 p 480 Jed, , Apr., July, Oct. 11j 111 
т 175 | 687 + м 175 17] 
244 254 818 6 25 be 
104 107 41i 7 | March & September - e» 
58 56 4 9 8 | May and November — - 
109 112 5 8 7 | March & September - a. 
100 109 813 5 | January and July — .. - 
7 8 5 0 0 | April and October 1% ть 
1358 148 4811 1404 - 
5 6 6 0 0 | January and July .. ье Ф 
— u^ 415 6 | March & September - - 
98 10% 714 6 | June 'and December 99 ^ 
14 14 m May and November 1 - 
d B iter): moz dud 
1 ** >. 
107 110 4 10 11 January and July .. T de 
84 9 411 8 | May and November 9 8} 
6} 7 4 12 8 ” ГЕ) «c — 
11 115 5 410 | February & Rogat : 2 
107 113 оо Таоа убоства . = 
107 1 6 6 an ovem r .. >o 
t00 105 6 15 11 March & “+ - 
8 8 6 8 | Augusb ..........-. — = 
i a К з January and July ~ z - 
2 9 8 0 0 | October 5 = 
78 7 5 12 2 | February & August 7 7h 
17 19 8 15 10 " " * — 
1 19 8 8 Ё " " .. 
5 , ' - 
of! E. z 5 6 | June and December 1074 105 
H 315 6 - = — 
8 33 5 6 8 - — - 
100 105 415 3 ~- ee — 
19 20 210 о | February & August 19 163 
17 18 з 6 8 | January and July.. 17 17 
1831 137 213 3 | June and December 184 1821 
% 10 216 0 | February & August 10; 93 
is January and July 2 — we 
8} 9 215 7 айй . .. ... — „ 
112 g^ 818 8 | June and December .. - 
10] 10 sè — e? 
163 15 4 0 0 | January and July .. ~ eo 
101 11} e ” " = > 
14 1 - - J > 
9: 3} А — iia m 
d 144 5 9 1 | April and October.. 74 т 
7 8 "^ 33 , 
13) 124 813 0 | June and December 123 123 
11 19 ы Februar ee — 
1 1 Cc "^ - oe „+ 
on" y 4 6 7 | April and October. is — 
18 14 2 15 Б | January and July .. 100 13} 
9 a 8 2 8 ” 1" ее 
104 10 8 , m * — 
19) 13} 2 15 7 | February & August | 127 124 
if 1 . = i © 
100 12 4 110 | February & August 77 re 
94 95 412 3 | June and December — 
Т e = mt z 
13 24 = — 255 1:2 
93 96 5 2 0 — Y а 
1} 21 613 4 | February & August 13 — 
3 1 6 5 0 РХ = 
105 110 4 110 | June and December ға e 
l| 11 5 14 4 | September ....... 113 * 
i 3 613 4 is 
14 А АР 1 e» 
m 201 318 1 | February & August 19} 19%, 
183 194 3 14 7 үз m ы X. 
109 114 4 0 1 ” ” .. * 
21 22 41011 | January and July .. 21H 21, 
106 109 314 8 | March & September < «e 
$9 42 4 b 9 | March and July... 403 401 
103 106 414 9 | January and J ae EX 
8 9 zs April and Delobar - - 
61 7% 429 ” n — ~ 
106 108 319 6 | May and November — - 


In calculating the yield on this security, allowance has been made for accrued Interest, but not for redemption. 
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BRUSH-VIENNA 


Are amps | 


For Direct or Alternating Currents. 
STEADY BURNING. 
SELF-FOCUSSING. 
NO DELICATE PARTS. | 
MODERATE PRICE. 


SEND FOR LISTS TO THE 


BRUSH ELECTRICAL ENGINEERING ` 


COMPANY, LIMITED, 
49, | Queen: Victoria St., London, E.C. 


dE ues ‘Cyclone Electric Fan (ica Pa 


ia A ' Has been proved by the highest authorities to 
41 be the Most Efficient in the Market. 


КЕ 22 
~ . Na кў = 
— — EC l : n 
E MEE А 
NM ` | Q * ДУ A 
| ZB uw: 
m. Y. д ] 
М “ 7 " LL 9: z 
Пе.’ — ит 
4 ® 
nl 


Swinton, MANCHESTER. 


, ye AM V ah T "е ^ 
C. 7 Besiees. CASE ) 
- d о ^ 4 » 

HE Reset Ў 


Е jt PHR Znane 5 Y E AG } 
NR oe ү! r 
А ео дя 


* BA, 
URGE SET Wy "T Lone, n Ж: 


650 Pages; 200 Illustrations, Scale Drawings and Folding Plates; and over 80 Tables of Engineering Data. 
Price 12s. 6d., Abroad 13s. Gd. post free. 


MOTIVE POWER & GEARING 


FOR ELECTRICAL MACHINERY : 


À Treatise on the Theory, Practice and Cost of the Mechanical Equipment of Power Stations for Electric 
Supply and for Electric Traction. 


By E. TREMLETT GARTER, O. E., . J. E. E., & O. 


"THE — PRINTING AND PUBLISHING — eee 
ALIS BURY COURT, FLEET STREET, LONDO 


MOSSES Sc 
68. 69.70 & 71 | 
CHISWELL S? LONDONECIE 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
3 


TE 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


Е. TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt,Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco .Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. 


Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E.C.; FOREICN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. | LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, duek Bitia, 
Rhodes, Trieste, Corfu, Zante, Patras, кощ Аш. и SA OA anta Maura, Tinos, Andros, Zea, and 
all the Gree ands. 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


‘Geta VLA HA STHRN,” rogue. 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 


Far East, 
BY SPHCLAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECiED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE. 

MENTS, CHINA, MANILA, COOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the üse of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 

Messages are accepted at the Company's Offices— 
LONDON: 18, Old Broad Street, E. O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, B. O. 
LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the ОРА made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throuzhout the Kingdom, 
ALL TELEGRAMS SHOULD BE MARKED VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. C. 


BROWNING'S PRESERVATIVE ENAMEL PAINT, 


IN ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, STEAMERS, YACHTS (inside or pires | bet AU OaS and Electric), 
and for ALL PURPOGES where a hard and washable surface is essential. Has stood y of rough w 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron ыла, Roofing, pt Tanks, & 
LASTS WELL WHERE OTHER PAINTS АЕН USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OT TEMPERATURE, ёс, 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "er Jar aller 


CLEOPATRABS NEEDLE. 
“MUVAN 30vuL 


Pre 
which has been preserved by it 18 YEARS. VE 


THE PAINTS and the SOLUTION SECURED the HICHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: WHATHEET ROOF LONDON." 


Duncan Wallet and Co., 


vents decay and makes perfect] ine hig ah Stone, Marble, Brick, Cement, Plaster, &c, The only solution used on OLEOPATRA'8 NEEDLE . 


E P P 8 8 "^ EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond 


өв, 
GRATEFUL—COMFORTING. 114, FENCHURCH STREET, LONDON, E.C. 
A siada foe supp eT асем Cable Steamers 


Spectal Arrangements abroad. 

Messrs. D. W. & Co. supply Provisions and Bonded Stores to the OABLE STEAMERS 

| of several Companies to VARIOUS STATIONS of de BABTERN, BASTERN 
AND SOUTH AFRICAN, and EASTBEN EXTENSION, AUSTRALASIA, AND 

CHINA TELEGRAPH COMPANTES, | and are prepared to execute orders on specially 


favourable terms on shortest notice | Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, RATIORAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs, MILBURN & CO., Lr. W. LUND, The 
EASTERR & AUSTRALIAN STEAM NAYIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Prinelpal Ports. 


Particulars, Circulars, and Teatimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, "s" GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS 1 KIRKALDY LONDON. 
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ТЕН « SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, ant +» 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


0006666600008 ——————————————— 


ГТ 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Мар on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. | 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. # DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
RET , KOTONOU (Porto Novo). 
Y PRINCIPE. 1 ) 
| S. THOME. | WHYDAE. 
BRASS. LOANDA. GERMA 
BONNY. BENGUELLA. CEANA 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
gooks of Forms, Tariffa and all Information can be obtained at the Company’s Head Offices, Winchester House, 50, Old Broad Street, E.C. 
- By order 
Н, E. PLANE, Secretary, GEORGE DRAPER, Secretary, I. OAMBBOOE, Secretary, 


Атвісли Dingot Tetzcraes Company, EASTERN AND 5 Arzioan TELEGRAPH West Arrioan TrLTenarn Compan, 
MPANY, 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN + BRAZILIAN TELEGRAPH C0., In. 


TEE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Оо, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira  —. а „ .„ .„ .. .-. . 
Oape Verde Islands—8t. Vincent 
$5 s Bt. Iago uae и же е 
Brasil—Pernambuco = .. wm sæ .. — om 
„ All other Station 
Uruguay All Stations ww -—- 


Argentine Republic—All Stations- os 
Paraguay—All Stations hu. - SR. eie Шы ves 
Bolivia—All Station 
Ohili—All Stations =m - o 
Peru—All Stations = «= mm =m = T 


000000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offiees of the 
Companies. Messages should be marked “Via Eastern.” | 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
Ввлтплан Suswanne Тегкеварн Oo., WiwogzsrsE Hover, Orp Broan STREET. 
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"COMMERCIAL." 


THE LEADING ATLANTIC CABLE COMPANY. 


N 
i 
Ph > 


MACKAY - BENNETT SYSTE 


ATLANTIC 
199^ р ы; NE 


99^ | әс Bam 


ee ; 


THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


‘SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. Тһе greatest competitive system of Telegraphe ever 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS Preaching all Important places In CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA. 


66 ” To insure your Cablegrams being forwarded by this Company's system, please mark them ^ 
VIA COM M ERCI AL. Indication (a not eharged for; or use the Company's own forms, bearing fts GLOBE trade mark en 


CONNECTIONS. 


THIS COMPANY’S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


GENERAL OFFICE, LONDON, 
BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, E.6. 
FREDERIOK WARD, MANAGER IN ENGLAND. 


Нилр Оттон: 958, BROADWAY, NEW YORE, U.S.A. 
J. W. MACKAY, PRESIDENT. 
GUO. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 
| THOS, T. ECKERT, president and Genera! Manager. 


THE LARGEST TELECRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct. Beth Cables are üupiered, 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES о 
WIRE, and $1,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Oables of the MEXICAN tbe 
OENTRAL and SOUTH AMERIOAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and OENTRAL and SOUTH AMERIOA. 


DIREOT WIRES and CABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA 


То ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
8 they should be marked 


“Via Western Union.“ "Situ a. 


The Offoss of the Company ообо  GRESHAM HOUSE, OLD BROAD STREET, LONDON, Е.С. 


RECEIVING OFFICES: 
40, LANE, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE LONDON, W.C. | 1, PANMURE *TREBT, DUNDER. 
i ROYAL EXCHANGE, LONDON, В.С. A5, EXOHANGE BUILDINGS, LIVERPOOL. 106, GRORGE STREET, EDINBURGH. 


LONDON, Ko. BALDWIN ST., BRISTOL. GB BUILDINGS, 
GHAM HOUSB.ARQWDEL ST, STRAND, | 19, GORDON STREET 
LONDON, . d. 10, 


i 
[^] W. 7, ROYAL BXOHANG 8T , MANCHESTER 
FORSTER SQUARÍ, BRADFORD. l, SIDE, NEWOASTLE-ON-TYNE, 
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PRODUCE CR 


NN 
| BAYLEY'S “% 


«€ 
$ COMMUDINE * 
— зе SEC I ile ap E. co EE 


Preserves insulation between Sections. 
Prevents copper dust adhering. 
Reduces Sparking, Brushes wearing, which 
means less copper dust, and so keeps Commu- 
.ulors in perfec t condition, without the aid у 
\ ! oil or grease. 
Tais liquid is pronounced by the most eminent 
2 lectrical Engineers to be perfect, and the 
most useful yet known. Commutators thus 
treated vll cae twice ав long, and во save 
| expense, besides trouble. 
Used by Railways, leading Eleotrio Lighting 
Companies, and largest Firms in the 
kingdom. 
The proof of its utilily is by testing а bottle, 
which can be had if eee i i Ceneral 
Dealing Firms, or of the Manufacturers, 
Bayley & Co., Stanhope 8t., Birmingham. 


P 4. per bottle ; post-free, 216 


ELECTRIC 
Бышы) | MOTORS ^ DYNAMOS 
Sole Agents for the United Kingdom 
Wilhelm & Co, —À C., 132. W pol exchange, ittm Cl In Small Sizes. 


LARGE STOCK KEPT IN LONDON 


The НАВО” 
INCANDESCENCE LAMP 


S Ам; COMPAN v, 
МУ ZÜRICH (Switzerland. Й 
OF BEST QUALITY TI 
L. AME S ONLY zon DRIVING ALL KINDS OF MACHINERY, 
Lowest Prices on Application. Represented in the United Kingdom by vor ELECTRO-P LATING, CHARGIN G, LIGHTING, 
WILHELM & CO., EXPERIMENTAL PURPOSES, 
182, WOOL EXCHANGE, COLEMAN STREET, LONDON, Б.С. ELECTRIC FANS FOR SHIPS’ CABINS, &c. 
SOLE MANUFACTURERS OF 
RONTGEN TUBES -::»zzcosm THE CRYPTO WORKS 00. Ltd., 
(Professor Zehnders Patent). | 29, CLERKENWELL ROAD, LONDON. 


Telegrams: ‘‘ COMMUTATOR LONDON." 


VULCANITE. 


HARBURG INDIA- 1 C. CO. 


London Warehouse F. WIN 
188, LONDON WALL, WOOD STREET, E.C. 


B EBONITE. Ё 
THE ELECTRICAL DEVELOPMENT AND FINANCE 
CORPORATION, LIMITED. 


CAPITAL £500,000. 

K. WEINERT, Admiralstrass 18d. 1 Ln due де HORE се анса 
ELECTRICAL PATENTS. ЗӨ, Victoria Street, Westminster, S. W. 
Dr. d. а. LORRAIN, | 1 Fellow of the Chartered „„ t UNIPOLAR LONDON. 5 n 8 
NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, w. o. approved El 5355 o 3 nancing o 


" HAN fon, Full 
to 11 ana upon DBOOR," post free o the pplicat n Wives N All communications should be sent to the SECRETARY at the above 
(Telegrams: '' Lorrain London.“) address. 


C 
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Н. M. SALMONY & CO, 


118 and 120. Charing Cross Road, LONDON, W. C. 
Telephone No. 35479 Gerrard. Telegraphic Address; '"SALMONY LONDON.” A B C and А 1 Codes used. 


NALDER CRAWLEY SOAMES 
Electrical Testing Instruments. 


а 2 ve 
1 
if | ІМЕН E j * 
ў dh S 


AYRTON-MATHER UNIVERSAL SHUNT = SS es 
BOX FOR GALVANOMETERS. D’ARSONVAL GALVANOMETER. А 

Does nob need adjusting for each Instrument, but Very sensitive. High finish. Extremely portable. The INSULATION TEST SET. 

can be used indiscriminately. No plugs to get lost. most useful Instrument in any Electrical Laboratory Measures up to 20 Megohms by direct bridge 

Multiplying powers—1, 8, 10, 30, 100, 300, 1000. Plane or concave Mirror. Damped or Ballistic. method. Absolutely permanent. 


Price £3 : AB : ©. , Price £25 1 О s Q. Price £7 s O s O. 
Write for Catalogues of Testing instruments. 


NALDER BROS. & CO, 


16, RED LION STREET, CLERKENWELL, LONDON. 


THE ELECTRICIAN, MARCH 5, 1897. xxi, 


TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1850), 


Eteotrical Auctioneers, Valuers, 
AND ARBITRATORS. — 


TOD 


average Annual Valuations exceed £1,500,000 Sterling. 


49. QUEEN VICTORIA STREET, LONDON, E.C. 


———— — — — — 


He -CLASS MODERN ELECTRIC LIGHTING 
PLANT FOR SALE at exceptionally Low Prices. 


The undermentioned ELECTRIC LIGHTING PLANT is practically equal to new, 
is thoroughly efficient, in good working order. and is being sold to be replaced by 
Plant of greater capacity, and on account of the limited space at disposal. Any of 
the Sets would be suitable for Private Installations, or small Supply Companies' 
Stations They are for IMMEDIATE DISPOSAL, and can be seen at work on any 
day by appointment. 

TWO GG SETS as under :— 

Each Set consists of a “ Willans” Patent Two Crank, Central Valve Engine, in- 
dicatipng 80 horse-power, with u steam pressure of 140108. per square inch, at a speed 
of 490 revolutions per minute, coupled to a 50-Kilowatt Dynamo, by Siemens Bros., 
having an output of 200 amperes, or over, with a range of pressure of 200 to 250 
volts. The field magnets are wound for separate excitation at 100 to 125 volts, and 
one machine could be fitted with an armature having an output of 400 amperes or 
over, with a range of pressure of 100 to 125 volte. Approximate weight of each set, 

ns. 

THREE SETS as under :— 

Each Set consists of a Combined Low-tension Continuous Current Plant, consist- 
ing of One Vertical Direct Acting Tandem Compound Engine, cylinders 5jin. high 

. 12}in. low pressure, Sin. stroke, running at 175 revolutions per minute, 
with 160Ibe. steam pressure, governor, and two fly-wheels, coupled to О SHUNT- 
WOUND DYNAMO, having an output of 240 amperes, at 50 to 60 volts. The 
Dynamo is supported on a gun-metal bed-plate, which, ether with the лае 1в 
mounted оп one strong cast-iron base-plate ; by W. Н. Allen, Son & Co., ord. 

For further information, orders to inspect, and prices, apply to— 
WHEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, Е.С, 
Telegrams : ''Indices," London. and Albert Chambers, Manchester. 


, Telephone No. 5077. _ 
GOING CONCERN FOR SALE. 
ADVERTISER is desirous of SELLING his INTEREST in a going Electrical 
Concern in Dublin. It is well situated in a leading thoroughfare, and has been 
established for 14 years, during which time an extensive general trade has been 
done both wholesale and retail. 
All information will be given, and terms quoted, which will be found moderate. 
Address, “ EXCHEQUER,” Electrician Office, Salisbury-court, Fleet-street, E.C. 


ELECTRICAL CONTRACTING BUSINESS in populous 
District in Midlands FOR SALE. Doing a! and increasing business. Good 
reasons for selling. Stock and goodwill at a valuation. Principals only apply, 
2442, Кіесігісіат Office, Salisbury-court, Fleet-street, Е.С. 


TENDERS INVITED. 


VESTRY OF THE PARISH OF ST. MARY, 
ISLINGTON. 


que 
COMBINED ENGINE, ALTERNATOR AND DYNAMO. 

The VESTRY is prepared to receive Tenders for the SUPPLY and ERECTION 
of a combined Set, comprising :— 

80 Lh.p. High Speed Enclosed ENGINE. 

85 to 40 kilowatt ALTERNATOR, haviog very low armature drop and re-action, 

And 20 kilowatt CONTINUOUS CURRENT DYNAMOS, on combination bed-plate. 

i opera and plan of general arrangement of plant and steam pipes Included 
in contract, with terms and conditions of Tender, and Tender forms, may be 
obtained at the offices of the Electricity Department, 50, Eden Grove, Holloway 
London, N., on and after the 5th day of March, 1897, on payment ofa deposit ol 
£1 1s., which sum will be returned on receipt, and after consideration, of a bona-fide 
Tender in accordance with the specification. 

Tenders must be recived at the Works, 50, Eden Grove, Holloway, N., on or before 
noon on TUESDAY, the 23rd day of March, 1897, and must be addressed to the 
Electrical Engineer, endorsed Tender for Combined Generating Set.” 

The Vestry do not bind кмат to accept the lowest or tender. 


WM. F. DEWEY, Vestry Clerk. 
Vestry Hall, Upper Street, N. 
London, 1st March, 1897. 


(190517 BOROUGH OF SOUTH SHIELDS. 


EXTENSION Of ELECTRIC LIGHTING. 

The CORPORATION of South Shields are prepared to receive TENDERS for the 
supply of the following PLANT, and the carrying out of the work connected with 

e same :— 

Section A —SUPPLY of CAST-IRON PIPES and BOXES. 

Section B. -CTRENCHING and LAYING PIPES. 

Section C.—R U BBE R-COV ERED CABLES and LAYING same. 

Section D.—LOW-TENSION CABLES and LAYING same. 

Section E.—SUPPLY and ERECTION of ARC LAMPS, LAMP-POSTS, SWITCHES, 
and TRANSFORMERS. 

Section F.—SUPPLY of HIGH and LOW-TENSION SWITCHES and TRANS. 
FORMERS for n Р 

Section G.—8UPPLY of INCANDE G for Street Lamps. 

Hime ten derg are at liberty to tender for any section or sections, but not for 

of a section. 

Copies of the Specification, including conditions and Form of Tender, and also 
Form of Contract, can be obtained from Mr. Joseph А. Jeckell, the Borough Etec- 
trical Engineer, South Shields, on and after March 5, on payment of two guineas, 
which sum will be returned on receipt of a bona fide tender. 

Tenders on the forms supplied, sealed and endorsed Tender for Electric Light. 
ing," must be delivered at the office of the undersigned, on or before 23rd day of 


, 1807. 
The Corporation do not bind themselves to accept the lowest or any tender. 


By Order. 
Town Clerk's Office, J. MOORE-HAYTON, Town Clerk. 
Court Buildings, South Shields. 


2 Gold Medals, 


—— ILLSLS 


КЕ STANLEY — 


DBAWING and SURVEYING INSTRUMENTS 
Ot Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, 65168 


TENDERS INVITED. 


B9RovGH OF PLYMOUTH. 


The PLYMOUTH CORPORATION is prepared to receive TENDERS for the 
undermentioned Engineering Works, in connection with the Electricity Works of 
the Borough, viz. :— | 

Contract No. 1.—STEAM ALTERNATORS (disc armatures) and DYNAMOS;. 
Exciters ; Motor-Generator ; Rectifiers; &c. 

Contract No. 2.—LANCASHIRE BOILERS with Mechanical Stokers; Steam, 
Exhaust, and other Piping; Ejector Condensers; Valves; Electric Pumps; Water 
Tanks; Economiser, &c. 

Contract No. 3. ELECTRIC ACCUMULATORS, &c. 

M ear be No. 4.—OVERHEAD TRAVELLING CRANE; Jib Wall Crane; Turn- 
e, &c. 

Contract No. 5.—8WITCHBOARDS (Ferranti Type) and INSTRU MENTS, 

Contract No. 6. — HIGH and LOW PRESSURE MAINS, &c. 

Contract No. 7.—STONEWARE CONDUITS, &c. 

Contract No. 8 —ALTERNATING-CURRENT TRANSFORMERS; Sub-Station 
Switchgear, &c. 

Contract No. 9.—ARC LAMPS for Rectified Currents ; Posts, &c. 


Contractors, who must in all cases be the actual manufacturers of the apparatus 
tenderon for, are at liberty to tender for any of the Contracts, but not for a part of 
any Contract. 

Copies of the Conditions, Specifications, and Forms of Tender, bound up together 
may be obtained from the undersigned, on the deposit of a £5 Bank of England 
note for each copy, which will be returned on receipt of a bona fide Tender upon 
the prescribed form, and within the stated time. 

, a contractor withdraw his Tender, the amount of his deposit will be for- 
eited. 

In his application the contractor must state which Contract or Contracts he pro- 
poses to tender for, and copies of the Drawings relating thereto will be forwarded 
те the Specifications. All Drawings must be returned undamaged with the 

enders. 

Sealed Tenders, endorsed ** Engineering Contract, No. „mut be delivered 
185 Ч . Н. ELLIS, Esq., Town Clerk, Plymouth, not later than 26th day of MARCH, 

The Corporation does not bind itself to accept the lowest or any Tender. 

The acceptance of any Tender will be subject to the contractor paying the standard 
rate of wages obtaining in the district where the work may be carried on. 


JOHN H. RIDER, 
Borough Electrical Engineer. 


East Street, Plymouth, 
February 20th, 1897. 


THE CORPORATION OF WELLS (SOMERSET). 


The LIGHTING COMMITTEE are prepared to receive TENDERS for the SUPPLY 
and ERECTION of the PLANT required for the complete equipment of an Electric 
Light Station, and for the Underground Conductors, &c. 1 b 

Copies of the specification may be obtained, and plans inspected, at the offices o 
the Town Clerk, Wells, Somerset, and of the Engineer, Dr. John Hopkinson, F. R. S., 
5, Victoria Street, Westminster, upon the payment ofa cash deposit of £25, which 
will be returned on. receipt of а bona-jide tender. veg 

Tenders, sealed and marked, '' Tender for Electric Lighting," must be delivered to 
the Lighting Committee, Town Clerk's Office, Wells, Somerset, not later than 
SATURDAY, the 27th day of March, 1897. 

The Committee do not bind themselves to accept the lowest or any teader. 


REGD. L. FOSTEB, Town Clerk. 
HE MANCHESTER, SHEFFIELD, AND LINCOLN- 


SHIRE RAILWAY COMPANY are prepared to receive TENDERS for the 
зарру, 2 441 Twelve Months ending the 30th April, 1808, of the undermentioned 


STOR ATERIALS, viz. :— 
No. No. 
1. Asbestos Packing 28, Gold Leaf and Bronze 
9. Axle Boxes 29. Hardware 
8. Basketa 80. Hinges 
4. Brass 81. Iron 
5. Bricks, Fire, &o. 32, India Rubber—Cylinder Springs 
6. Brushes 33. Lamp Fittings 
7. Canvas 84. Leather 
8. Carriage Trimmings 85. Lime, Plaster, and Cement 
9. Do. Fittings 86. Locke, &c. 
10. Chain, Iron 37. Mats 
11. Cloth for Clothing 88. Nails 
12. Coal Dust 89. ОП, Tar, Pitch, Turpentine, &c. 
13. Corduroy for Clothing 40. Powder, Blasting 
14. Colours, Dry 41. Pipes, Earthenware Drain, &o. 
15. Do. Ground in Oil 42. Rivets, Coach Screws, &c. 
16. Cordage, Flax, and Oakum 43. Retaining Rings 
17. Crucib 44. Salt 
18. Drysaltery 45. Sheet Dressi 
18a, Electrical Materials 46. Soap and Candles 
19. Ferrules, Steel 47. Screws, Iron and Brass Wood 
20. Files 48. Signals, Fog 
21. Flocka, Woollens, &c. 49. Signal Stores 
99. Gannister and Sand 50. Sundry Tools 
93. Glass, Plate 51. Tin Sheets and Tin Plates 
94. Do. sheet 62. Treng Paper, Cloth, &e. 
25. Do. Lenses, &c. 68. Varnis 
26. Gas and Water Fittings, Brass 54. 


Wick, Sponge Cloths, Море 

97. Gas and Water Fittings, Iron 55. Wire 

Patterns саа be seen on and after Sth March, on application to Mr. A. W. Longden, 
the Storekeeper, at Junction-street Mills, off Ducie-street, London-road, Manchester: 
апа Specifications, with Forms of Tender, may be obtained on and after the same 
date from the undersigned. Applicants are requested to particularise the Stores for 
which they wish to tender. 

Sealed Tenders, endorsed Tender for ," to be fn tbe hands of the under- 
signed not later than 10 a.m. on Tuesday the 16th March. 

The Company do not bind themselves to accept the lowest or any Tender. 


OLIVER 8. HOLT, Secretary. 


London Road Station, 
Manchester, March ?nd, 1897. 
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APPOINTMENTS VACANT. 
ORPORATION OF HARROGATE. 


The ELECTRIC LIGHTING COMMITTEE of the Harrowgate Corporation are 
керағес to receive APPLICATIONS for the following posts in the new Electricity 
orks: 


1 ASSISTANT ELECTRICAL ENGINEER. : 

3 DRIVERS of Fly-Wheel Steam Alternators. 

3 STOK ERS for Boller House. 

1 FITTER, able to do (epairs, joint paper insulated cables, and carry out general 
work as directed. 

The Drivers must have electrica] knowledge, be experienced in the running of 
Alternating Current Plant, and capable of taking sole charge of the station during 
an eight hours’ shift at light load. 

The Stokers should have experience with Lancashire boilers, and in the manage- 
ment of Automatic Stokers and Economiser, also capable of taking sole charge of 
boiler house for an eight hours shift. 

Applicants, who should be ready to commence duties at the end of March, must 
state experience, wages required for a week of 56 hours, age, married or single, and 
send two recent testimonials to the undersigned on or before March 12, 1897. 

All applications must be made in writing. 

GEO. WILKINSON, M.I.E.E. 


Electrical Engineer's Office. 
Montpellier Gardens, Harrogate. 


B O ROUGH OF MOR L E X. 


WANTED, an ELECTRICAL ENGINEER, to take charge of the Corporation's 
Electric Light installation at the Town Hall, and to act as Clerk of Works under the 
Consulting Engineer, Mr. Robert Hammond, during the construction of the Corpora- 
tion's Electricity Supply Works, and to act as Engineer of the same on completion. 

Selary to commence at £130 per annum, and to be increased to #150 on the 
opening of the Works. 

Applications, setting out full qualifications, to be addressed to Mr. Robert 
Hammond, Consulting Engineer to the Corporation, Ormond House, Great Trinity 
Lane, London, E.C., before noon March 17, 1897. 

R. BORROUGH HOPKINS, Town Clerk. 


SITUATIONS VACANT AND WANTED, &c. 


GENTS.—A Firm of Manufacturers of Electrical Cables 


and Mechanical India Rubber Goods, desires to APPOINT a responsible 
AGENT in Ever poo Manchester, Cardiff, Birmingham and Belfast, to represent 
them for the sale of their manufactures as above.—Apply ''LECTRIO," care of 
J. & J. Paton, 148, Cannon-street, London. 


RMATURE WINDER.—WANTED a Competent Man, 

accustumed to Drum and Bar Armatures and Commutators for a works near 

Manchester. Applicant's to state experience, age, wages, &c., to J. C.“ Electrician 
Office, Salisbury Gourt, Fleet Street, E.O. 


ANTED.—DRAUGHTSMAN used to Electrical work.— 


Apply, stating sg», experience, And salary required, to Т. N.,“ Electrician 
Office, Salisbury Court, Fleet Street, E.C. 


RAUGHTSMAN (Good Junior) REQUIRED by leading 


firm of Engineers at Westminster. — Apply, stating age, experience, and salary 
expected, to D. O.“ Electrician Office, Salisbury Court, Fleet Street, Е.О. 


ARTNER WANTED, with £3,000. Scientific Manufac- 


turing Business. Specialty—X-Rays, Electrical, &c. Cash for retiring partner 
and extension. Suit improver, but not essential. Good premises, books, &c.—A ddress 
W. BARLOW, 306, High Holborn, London, W.C. 


үү ANTED, for Instrument Calibration, &с., young MAN 


with fair technical training, acquainted with general principles of electrical 

measurement, aud accustomed to use of instruments. No workshop experience 

г if сапр satisfactory.—Apply, '' V. B. E." Electrician Office, Salisbury-court, 
eet-street, E.C. 


ANTED, thoroughly competent MANAGER for large 

India Rubber Works starting abroad. Only gentlemen of large experience 
and first-class references need apply. Applications, which must be accompanied 
by full particulars, will be treated confidentially.—'' T. C. M.,“ Electrician Office, 
Salisbury-court, Fleet-street, E.C. 


WV ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c., 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


A YOUTH, one year's experience in Electrical Contractors’, 
wishes to be apprenticed for Two Years in Central station.— Apply, R. D. C.“ 
Tyne Villa, King Edward Road, New Barnet. 


ELECTRICAL. ENGINEER(young) seeks a good OPENING. 


South Africa preferred. First-class Honours Certificate Magnetism and Elec - 
tricity. Honours rtificate City and Guilds Examination in Electric Light and 
Power Distribution. Some knowledge of dynamo and motor design. Good draughts- 
man, several years’ experience in [charge of installation work.—Apply, 2441, Elec- 
trician Office, Salisbury-court, Fleet-street, E.C. 


OREMAN of Fitters and Turners.— RE-ENGAGEMENT 

Wanted ; long varied Practica] Experience, Dynamos, Motors, &c., Electrical 

and Mechanical Iron and Brass Work ; hest references.— Electrician Office, Salis- 
bury Court, Fleet Street, E.C. 


nn но. 


OUNG MAN (21), chiefly accustomed to electric bell and 
telephone work, requires SITUATION.—SiMS, Whitchurch, Tavistock. 


ACCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E. C. (Telephone No. 65,266.) 


Manufacturer of 
ELEGTRIGAL AND PHYSIGAL 


E INSTRUMENTS, 
MA po EJ 44, 


HATTON GARDEN, LONDON. 
CATALOGUES УВЕВ. 


INTERNATIONAL EXHIBITION 
OF 


MOTOR CARS, CYCLES, &c., &c. 
The most complete Exhibition ever promoted of Motor Cars, &c., will be held at 
THE ROYAL AQUARIUM, 
LONDON, 
From MAY Ist to MAY 28nd, 1897. 


ORGANISING COMMITTRE : 
A. VILLIERS, Eag., Promotor and Manager. 
C. LAROCHE, Esy., Foreign Delegate. 
W. M. PATERSON, ESQ., Secretary. 


The Exhibition will be International, and consist of :— 
(а) AUTOMOTOR CARRIAGES and other Motor Vehicles. 
(b) VOITURETTES AUTOMOBILE. 
(c) MOTOR CYCLES. 
(d) BICYCLES and CYCLES of all Systems. 
(9 PNEUMATIC and OTHE& TYRES for WHEELS. 
f) ALL ACCESSORIES for CYCLES and AUTOMOBILES. 
) MATERIALS and TOOLS for MANUFACTURING SAME. 
) INVENTIONS and APPLIANCES connected with CYCLES and AUTOMOBILES, 
Spaces from 1 yard to 80 yards square will be available for Exhibits, and Manufac- 
turers, Merchants, and Owners of Vehicles can now obtain full particulars, rules, 
&c., from the Secretary. 
goa for space must reach the Secretary not later than the 15th day of 
ыр will be marked out by the Committee of Organisation, and allotted by 


The Committee will take charge of the general decorations of the Exhibition, and 
the Lighting of the Hall. 
Free Admission Cards will be given to Exhibitors or their representatives. 
All Communications must be addressed to the Secretary, at the Offices of the 
Exhibition, 23, Pall Mall, London, S. W. 
By Order, 


W. M. PATERSON, Secretary. 


EXHIBITION AT SYDNEY, N.S.W. 


AN ENGINEERING AND ELECTRICAL EXHIBITION, 


under the auspices of 
THE ENGINEERING ASSOCIATION OF NEW SOUTH WALES, 


THE ELECTRICAL ASSOCIATION OF NEW SOUTH WALES, 
Will be held in the EXHIBITION BUILDING, Prince Alfred Park, SYDNEY: 


JUNE to AUGUST, 1897, 
Under the Patronage of His киеп е. governor, the Right Hon. VISCOUNT 
A . 


Manufacturers and others are invited to take advantage of this opportunity of 
exhibiting their productions in Sydney. There is no charge for space. Application 
must be made at once. 

Prospectuses and all particulars from 

EDWARD NOYES, 
Representative for the Exhibition, 
84, Gracechurch Street, E.C. 

Sir Saul Samuel, K. C. M. G.. C. B., Agent-General for New South Wales, has kindly 

permitted that references may be made to him regarding the Exhibition. 


Our Holden-d'Arsonval Galvanometer 


IS USED BY 


PROF. BOSE 


IN CONNECTION WITH HIS 


ELECTRIC EYE. 


SOLE MAKER: 


PI KI N 56, RED LION STREET, 
B g CLERKENWELL, E. d. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLAGKM AN YENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, Б.О. & Branches. 


TRADE MARK 


For continuation of Miscellaneous Adyertisements see page xxv. 
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tHE ONLY 


DIRECT-READING 


TING SET 


IN THE MARKET. 


EVERSHED & VIGNOLES, Ltd., 


Woodfiold Works, Harrow Road, 
| Telegrams: “DOROTHEA, LONDON.” L О ND О М, W. 


Telephone No. 7064. 
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[CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


Manufacturers of 


Callendar and Griffiths’ Pyrometers, Thermometers and Patent 
Self-Testing Resistance Bridges. 


The Self-Testing Bridge supplles a means of measuring a resistance with extreme accuracy, and when used with the 
Electrical Pyrometers and Thermometers probably gives by far the most accurate determination of any temperature. 


xw" 7" Address: INSTRUMENT COMPANY, Limited, CAMBRIDGE. 


JOHNSON & PHILLIPS ra 
14, UNION COBRT, OLD BROAD STREET, E.C., and CHARLTON, KENT. EMISSARY PATENT ELECTRICAL LUBRICANT. 


REGISTERED TRADE MARE: 


e MAKERS of the most Modern Machines tor . лс = 
CABLE MAKING | OABLE LAYING SS 
MI STRANDING BRAIDING Absolutely prevents all Sparking, Heating, and Friction on Dynamos, 


Motors, &c. The BEST and CHEAPEST Lubricant. 
TAPING WINDING COMMUTATORS AND BRUSHES RUN FOR YEARS WITHOUT ANY MEASURABLE WEAR. 
COMPOUNDING LAPPING Sample tins, 3s. 6d. post free. 


RUBBER, SILK & COTTON COVERING. | THE KINGFISHER PATENT LUBRICATION OO,, LEEDS. 


COVERS AND CASINGS, 


BLOCKS. CLEATS, BOARDS/orSWITCHES 

In Stock and Made to Any Design. 
ea ACCUMULATOR CASES 

„ And BATTERY BOXES 


* \ \ * 
x Y N 
М У nw N 
N 
AN W N 
y Dno \ \ \ Ye MN 


A | Jood Cnbravers f Fy SBE „„ - 2 2207277 7 MADE TO ORDER. 
ES @ -Brioce House- * 
een st J. F. & G. HARRIS, 


у; LAN —— TIMBER MERCHANTS AND MOULDING MANUFACTURERS. 


-Ñ 


С 


PET ` : OFFICES, (59, WILSON STREET, FINSBURY, Е.С. 
2 e J * YARDS 142, ORANGR Sr., Gravel Lane, SOUTHWARK 3 LONDON. 
MN and MILLS—PALMER’S ВЮ. Green St., BETHNAL GREEN; N. E. 


MEADURING INSTRUMENTS 


Notice to the Trade. 


CROMPTON & CO, Limited, are now making their 


NEW TYPES OF MEASURING INSTRUMENTS. 


ALL SIZES IN STOCK. 


Reduced Prices. Liberal Discounts £ Trade. 


WRITE FOR REVISED PRICE LIST TO 


CROMPTON & CO., Ld., 


Mansion House Buildings, LONDON, and Arc Works, ИИ. ^ 
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CHARLES GRIFFIN & COMPANY, PUBLISHERS. 


TWELFTH EDITION OF MUNRO AND JAMIESON'S ELECTRICAL POCKET-BO K NOW READY. 


ELECTRICAL RULES AND TABLES (A Pocket-Book of); for the use 


of Electricians and Engineers. By J. MUNRO, C.E., and Prof. A. JAMIESON, F.R.S.E., M.Inst.C.E., M.Inst.E.E. TWELFTH EDITION, thoroughly Revised. 


Pocket size, leather, 8s. 6d., post free. 


“А Pocket-Book which Electricians and Engineers find ABSOLUTELY NECESSARY."—The Engineer. 


OTHER WORKS by PROFESSOR JAMIESON, Glasgow and West of Seotland Technieal College. 


ADYANCED TZEXT-BOOKS. 
SECOND EDITION. Handsome cloth. 78. 6d. 


APPLIED MECHANICS (an Advanced Text-Book on). 


By Professor JAMIESON, M.Inst.CE. 


INTRODUCTORY MANUALS. 


JAMIESON’S MAGNETISM AND ELECTRICITY. 
With 246 Illustrations and Examination Papers. THIRD EDITION. 38. 6d. 
©“ A THOROUGHLY TRUSTWORTHY Text-Book."— Nature. 


Vol. I.—Comprising, Part I.: The Principle of Work and Its Applications; Part II. | JAMTESON’S ELEMENTARY MANUAL OF STEAM 


Gearing. With 232 Illustrations and Examination Papers. 
Price 7s. €d. 
Vol. II. — In active preparation. | 
„ Each Volume complete in itself and sold separately. 


JAMIESONS STEAM AND STEAM ENGINES. 
Witb numerous Illusts. and Examination Papers. ELEVENTH EDITION. Ss. 6d. 
** The BEST book yet published for the use of Students.“ Engineer. 


SECOND EDITION. : 


JAMIESON’S APPLIED MECHANICS. 


AND THE STEAM ENGINE. With very numerous Illustrations and Examina- 
tion Papers. FIFTH EDITION. 38. 6d. 


„Quite the RIGHT sort of Book." — Engineer. 
With very 


numerous Illustrations and Examination Papers. SECOND EDITION. 3s. 6d. 
„Nothing ів taken for granted. . . . The work has VERY HIGH « !ALICIES, 


| which may be condensed into on» word, * CLEAR.' "—Seience and Art. 


London: OHARLES GRIFFIN & CO, Limited, Exeter Street, Strand. 


Revised and Enlarged Edition. With 346 Illustrations. 
Crown 8vo, 12s. 


ELECTRICAL 
ENGINEERING 


ELECTRIC LIGHT ARTISANS AND STUDENTS. 


(Embracing those Branches prescribed in the Syllabus issued 
by the City and Guilds Technical Institute.) 


By W. SLINGO and A. BROOKER. 


LONDON, NEW YORK, anp BOMBAY: 
LONGMANS, GREEN & CO. 


DRAZILIAN SUBMARINE TELEGRAPH COMPANY, 
LIMITED. 


NOTICE is Hereby Given that the TRANSFER BOOKS of this Company will be 
CLOSED from THURSDAY, 18th, to WEDNESDAY, the 2th instant, both da 
inclusive, preparatory to paying an Interim Dividend of 38. per share, or at the ra 
of 6 per cent. per annum, free of income tax, for the quarter ended December 31st 
dast, and payable on the 25th instant. 


order | 
' RICHARD COLLETT, Secretary. 
Winchester House, Old Broad Street, 
London, E.C., March 3rd, 1897. 


WANTED, and FOR SALE. : 
(COSTLY FITTINGS AND FURNITURE, &c.— The 


remaining portion, ex Royal Mail and White Star boats, TO BE SOLD this 
week very cheap, consisting of Eleven Mahogany Tables about Sft. by Sft., Revolving 
Chairs, Settees, Berths, very handsome Pannelling, Cooking Stoves, &c.; also 
ELECTRIC LIGHT APPAKATUS (Siemens & Co.'s), ENGINE by Tangyes, and 250 
fitted Lights now at work, together with an assortment of Ships’ Boats, including 
-Gigs, Dinghys, Life Boats, Tanks, &c.—Apply to SHIPBREAKING COMPANY (Limited), 
508, Commercial-road, East London, E. | 


О ENGINEERS and MACHINISTS.—Old BUSINESS, 


Established in South London about 50 years. employing 30 to 35 hands, FOR 
SALE with PLANT, &c., as going concern ; proprietor retiring: gross average turn- 
over for last 10 years, about £3,500 per annum. — Principals or their Solicitors may 
obtain further particulars of ASHLEY, TEE & SONS, Solicitors, 7, Fredericks Place, 
Old Jewry, E.C. 


ANTED, LAMP TOPS, with Platinum, Scrap Piatinum, 


&c.—RKDEY and Co., 256, Ferndale-road, Brixton, S. W. 


GRAND 4in. LATHES, back gear, gap bed-face plates, 
chucks, £3. 108. ; worth £5. 10s. 4in. slide rests, 85s.—MITCHELL and Co., 
"Tatafleld, Surrey. » MEM POM 
р UM UTENSILS, SCRAP, LAMP TOPS.—Best 

prices piven by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Platinum sol 
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ELECTRICAL 
ENGINEERING. 


By Professor SILVANUS P. THOMPSON, 
D. Sc., B. A., F. R. S., M. I. E. E. 
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DYNAMO-ELECTRIC MACHINERY. 


A Manual for Students of Electro-Technic. Fifth Edition, with 520 
Illustrations and 19 Folding Plates, 835 pp. 8vo, cloth. 24s. 


THE ELECTRO-MAGNET and ELECTRO- 
MAGNETIC MECHANISM. 


Second Edition, with 213 Illustrations. буо, cloth. 15s. 


POLYPHASE ELECTRIC CURRENTS and 
ALTERNATING CURRENT MOTORS. 


With 171 Illustrations. буо, cloth. 128. ба. 


London: E. & F. NN SPON, Ltd., 125, Strand. 
New York: 12, Cortlandt Street, 


PATENTS, DESIGNS, AND TRADE MARKS ACTS, 


1883 to 1888. 


NOTICE is Hereby Given that WILLIAM ROBERT LAKE of 45, Southampton 
Buildings, County Middlesex, has applied for leave to AMEND the 8PECIFICA- 
TION filed in pursuance of the Application for Letters Patent, No. 19,757, ef 1596, 
for * IMPROVEMENTS R&LATING TO THE CONNECTION OF CONSTANT 
CURRENT DYNAMOS TO ELECTRIC LAMP CIRCUITS." | 

Particulars of the proposed amendments were set forth in the Illustrated Official 
Journal (Patents) issued on the 17th February, 1897. 

Any person er persons may give notice of opposition to the amendment (on 
Form G) at the Patent Office, 25, Southampton-buildings, London, W.C., within one 
calendar month from the date of the said Journal. 

(Signed) H. READER LACE, 
Haseltine, Lake & Co., Comptroller-General. 
45, Southampton Buildings, 
Chancery Lane, London, W.C. 
Agents for the Applicant. 


The 1897 Edition of “THE ELECTRICIAN ” 


Electrical Trades Directory and Handbook 


Is NOW READY. 


Price 7s. 6d., post free 88. 3d., abroad 9s. 
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Use “Blackley mt 


ғов THE '' EFFICIENT ” 
Wan NRE HS Y . 7 - = 


Sole Manutacturers, 28 


CONNOLLY BROTHERS, L? | 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


Telephone No. 2361. Telegraphic Address: Connollys Blackley.” 


ORDERS EXECUTED FROM STOCK. 
LONDON AGENCY: С. F. QUICKE, 72, Finsbury Pavement. 


of Insulated 
Wire Joints. 


Does not Stiok to or 
Dirty the Fingers. 


| No Solution 
r.c. Required. 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., „бор, MANCHESTER. 


See 


| роти ў Se. UL | Important eg oneowncoment 
we 


on page xxiv. 


DAVEY, PAXMAN & CO., Colchester, 


Gngineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of all Sizes up to 1,500 h.p. The "ECONOMIC" Boller is one of the best 
— — — — 8team generators before the public not only 
for Efficiency but for Economy and Dura. 


MAKERS OF 
Portable and Semi-Portable Engines. 


bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELEOTRIO LIGHTING STATIONS, 
MILLS and FAOTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, “ Esser," Vertical, Loco- 
motive, Foonomic,“ Safety, Water-Tube, 
Marine, and other Bollers. 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Semi-Fixed Engines and Bollers. 

Horizontal Engines. 

Vertical Engines"and Boilers. 

Tandem Engines, Simple and Compound. 

Triple-Expansion Engines. 

Oorliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 

Vertical Hoisting Engines and Boilers. 

Compound Semi.Pixed Engines and Boilers. 
ompound Horizontal Fixed Engines. 


elegraph Address: ‘‘PAXMAN,COLCHESTER." Paxman’'s Patent ‘‘Economic” Steam Boiler. BOILERS MADE UP TO 20016. WORKING PRESSURE. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


Loudon Office: 78, QUEEN VICTORIA STREET. E. C. 
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Охе of the most noticeable things in patent actions such as 
that reported in our legal columns this week (Hookham v. 
Johnson) is the curiously comprehensive, yet strictly limited, 
sense attached to the term common knowledge." Any- 
thing printed in a patent specification is deemed common 
knowledge, however obscure and valueless the subject of the 
patent. 
instrument or described in a technical book will not necessarily 
be considered to come within this category. That a disc of 
copper rotating in a non-uniform magnetic field experiences 
a braking action may perhaps be deemed to have been common 
knowledge before 1887. Can one say the same for any copper 
figure of revolution? Was it commonly known " that such 
an arrangement could be utilised as a brake in an electrie meter? 
If the common mind knew that such a brake could be used 
with advantage in an arc lamp, could it be expected to draw 
the conclusion that it might be used in a meter? Could it be 
deemed common knowledge before 1887 that the braking force 
of such an arrangement was proportional to the velocity of 
rotation ? Similar questions have to be decided in nearly 
every patent action, and many such points must be decided in 
the Hookham and Perry meter case before comment can be 
made on it. 


Yet a principle made use of in a particular type of 


THE capillary ripples to which we referred in our issue of 
January 29th, when noticiug an experiment of Mr. Bovs, have 
found a development. Mr. Vincent now dispenses with the 
stroboscope, and succeeds in obtaining photographs of the 


phenomena by means of an electric spark. The extreme 
rapidity of these mechanical vibrations, in the skin, as it were, 
of the mercury, is а further revelation to us of the general 
uneasiness of nature. It is as though that lesser variety of 
pulex irritans had at length been discovered to science. The 
importance of being able to photograph capillary waves 
increases in proportion to the difficulty of the original experi- 
ments. Everybody wants the results, as an aid in the teach- 
ing of acoustics and optics; but very few can spare the time 
to set up the ripple apparatus. In an advanced state of 
civilisation, ripple photographs would, of course, be a com- 
mercial article at a high price. 


Tre Paper of Mr. Becxir BURY, read last week at the 
Physical Society, is chiefly of value in calling attention to the 
change in thermo-electric force at the solidifying point of 
fused metals. We are not surprised to find that, while for 
bismuth the thermo-electric curves present great irregularities 
at the temperature of fusion, and are more distorted by the 
conditions of cooling than the curves corresponding to other 
metals, the lead curves are practically unaffected. Bismuth is 
always to the fore when it is a question of eccentric behaviour ; 
lead, on the contrary, is faithful to its traditional dulness, and 
stands aloof from sports and frivolities. So little is known of 
the meaning of crystalline changes in the metals, and so very 
much depends upon them, that we welcome any observations 
in this direction. For instance, the strength of a metal rod, 
and its electrical coefficients, particularly if it be an alloy, are 
known to be intimately associated with crystalline structure. 
A trace of some foreign element, so small as to defy detection 
by the chemist, is able to render the rod fragile and mechani- 
cally worthless; but a microscopical examination of the 
fracture of the metal or alloy will often indicate a faulty com- 
position where chemistry entirely fails. 


— — 


A wRITER who at this late hour of the scientific day calls. 
anything new gives a splendid hostage to fortune. However, 
on page 607 of the present issue, a translator has been found 
who is sufficiently bold so to do, and, so far as our memory 
serves, the two forms of primary cell described by Herr 
PauLING in a recent issue of the Zeitschrift fiir Ilektrochemie 
are, as our translator remarks, **in a way novel and certainly 
interesting." We have no recollection of a cell like the first. 
one described, compounded of sodium thiosulphate, chlorine 
water and carbon. The second one, however, bears some 
resemblance to the Ponci cell, in which there was iron in ferric. 
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chloride, and carbon in ferrous chloride, inside a porous pot. 
The reaction of the Ponci combination was said to be the 
oxidation of the iron by the water with liberation of hydrogen 
[H, + Fe, Cl, = 2FeCl, + 2H Cl] the hydrochloric acid then 
attacked the iron [Fe + 2HCl=FeCl,+H,], and current was 
generated at a pressure of 0°99 volt. 


Tue Note in our last issue relative to the so-called ageing 
of transformer iron has had the effect we hoped for. In our 
correspondence columns will be found a letter claiming that a 
quality of steel has been discovered the hysteretic loss of which 
is not increased by continued heating. We are, however, 
surprised to read in Mr. Criwkxn's letter that tests made by 
the General Electric Company of America have proved that 
heat is the sole cause of this ageing, and that they have used 
for several years steel plates which are free from any such dete- 
rioration. The article in our American contemporary which 
inspired our comment was evidently written by one of the 
General Electric Company’s staff, and it clearly indicated that 
in the opinion of the writer the deleterious effect was directly 
due to the magnetic reversals. 


In August, 1898, Mr. Louis B. Marxs described to the 
‘Chicago Electrical Congress a device which he termed an 
‘‘incandescent arc" lamp, the principle of which was the 
-enclosure of the arc in a confined space, thereby depriving it of 
free oxygen and raising the pressure of the surrounding gas, 
Mr. Marrs next devised the ‘ventilated enclosed are; and 
this contrivance, judging by his own criticism on it in his 
interesting article, the first portion of which is published 
elsewhere in the present issue, proved of somewhat doubtful 
value, as indeed we anticipated at the time. The latest pro- 
duct of Mr. Marxs’ fertile brain is the high potential 
enclosed arc lamp." In this ingenious lamp, which has 
already gained a firm foothold in the United States, the 
objects aimed at are a long arc, and a given, limited, uniform 
inflow of oxygen, thus securing a low rate of carbon consump- 
‘tion and avoiding globe blackening. There can be no manner 
-of doubt that Mr. Manxs has gone into the enclosed are ques- 
tion exhaustively and scientifically, and with 200-volt house- 
‘circuits becoming every day more common, ће “ Pioneer" 
lamp comes to us at a favourable moment. Mr. Margs is 
frankness itself in regard to the “luminous efficiency ” of his 
device ; and from a practical point of view he has no cause to 
be otherwise; a few decimals of a watt more or less per theo- 
retical candle need not trouble his serenity, especially if he 
can make good his other claims in practice—and in the law 
courts. 


— Еа рь 


WE have been favoured with a copy of the Queensland 
* Electric Light and Power Act, 1896," which received final 
legislative sanction on December 21st last. Like other colonial 
Acts of the kind it is to all intents and purposes an enlarged 
reproduction of our own Acts of 1882 and 1888; that is to say, 
many clauses figure in the colonial Acts which, with us, are 
only to be found in the Provisional Orders; but the general 
tendency of home and colonial legislation is nevertheless 
identical. Whilst Victoria has only given electric lighting 
companies 80 years’ grace before the day of municipal pur- 


chase, Queensland, after considerable hesitation, has followed 
the example of the Mother Country in its more generous 
mood, and has made the period 42 years. One little point 
may be noted. At home our Parliamentary draughtsmen were 
unable to evolve a less lugubrious term than “ undertaker '' 
for anyone so venturesome as to undertake in 1882 a house-to- 
house supply of electrical energy. Mr. Незкетн would appear 
to have infused the Queensland Government with more hope- 
In the Queensland Act we are told that the term 
* Electric Authority' means any Local Authority, Company, 
or person authorised by an Order granted under this Act to 
supply electricity within any prescribed area." 


ful views. 


—— 


WE have also received a copy of the electric lighting and 
traction rules drawn up by Mr. HESK ETER in his capacity of elec- 
trical adviser to the Queensland Government. The rules 
relating to lighting are based upon the existing Board of Trade 
Regulations, & clause being introduced here and there in 
accordance with the recommendations of the Hobart Con- 
ference of Australasian Postal Authorities. 


In the traction regulations, on the other hand, Mr. Heskeru 
has made several alterations. Thus, under Rule 5, the 
Board of Trade lay down that there shall be two permanent 
earths, one of which may be a 8in. water-pipe. Mr. НЕвкктн 
demands that the negative terminal of the generator shall be 
connected to a water pipe, and, failing that, to two separate 
earths. These earths are to be “ connected to the negative 
terminal of the generator twice daily for periods of five minutes 
each. The connections are to be made at intervals of not less 
than six hours, and as nearly as possible to the time of maxi- 
mum output." Mr. Hesxets would appear to be of opinion 
that permanent earth connections serve only to focus electro- 
lytic damage, the proposed occasional connections being 
intended merely to show the extent to which the uninsulated 
return is separated from the general mass of the earth. If 
this be the idea we should have thought that, failing complete 
prevention of electrolytic troubles, it were far better to confine 
them to known accessible points. 

We note, with something akin to a pang, that Mr. Невкетн 
has discarded the bellhanger's well-tried well-known aid, 
the Leclanché cell, and prefers to order that the current 
from pipe to return shall be reversed by 1:25 volt, instead of 
by interposing one Leclanché cell. Is not this a perilous leap 
from the concrete and known into the abstract and unknown ? 
We all know (to our cost) what a Leclanché is, and who has 
not handled one ? but who has seen & volt, and, unless it be 
the Warden of the Electrical Standards, who really know 


what an international volt is like ? 
— — 


Our New York correspondent, in his interesting letter, calls 
attention, this week, to the curious change which has taken 
place in the relative positions of the Westinghouse and General 
Electric Companies. A few short years ago the Schenec- 
tady Colossus straddled the American continent, metaphorically 
speaking; and in no direction, apparently, was it more master 
of the situation than in the glow-lamp industry. But, as is 
usually the case with overgrown structures, the strength of 
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the General Electric Company was not in proportion to its 
size; and to-day, amongst other misfortunes, Schenectady 
pays tribute to Pittsburg upon every glow lamp manufactured. 
As to how this startling change of réle has been brought about 
we must refer our readers to our American correspondent’s 
letter. Although we fully realise the enormity of the remark, 
‘we cannot help saying that it certainly seems as if our acute 
friends across the Atlantic had taken a leaf out of the Britisher’s 
book. In England the electrical industry has long ago 
emerged from the dark ages of systems and ‘master 
patents; and, even in the early days, the owners of master- 
patents,” with one notable exception, never indulged in a 
guerre à outrance” congenial to American patent owners, but 
were content, as the Westinghouse Company would now appear 
to be, to sit quietly at the receipt of custom and grant licences 


upon reasonable terms. 
— — 


Wuenever and wherever the subject of foreign competition 
crops up, as it has a way of doing at very short intervals and 
in the most unexpected places, we may always expect to 
hear more than enough about the stolid conservatism of the 
English manufacturer and the apathy of the English mer- 
chant. But as & rule very little is said about the part 
played by the British workman as a restrainer of too 
rapid development. Sir Frepericx Marrin has, however, 
lately given the good people of Sheffield the benefit of 
his experience with regard to the opposition offered by 
Sheffield artisans to the introduction of machinery in place 
of hand labour, and the consequent loss of trade such 
as that in scissors, razors and pocket cutlery. We frankly 
admit that this reluctance to adopt new processes, though 
unsocial and detrimental to material progress, is quite natural, 
and deserves patient and considerate, as well as firm treatment. 
Even the most enlightened altruist does not care in his own 
person to undergo the mental strain of learning something 
new, not to mention the discomfort of submitting to a possible 
reduction of income, in order that the good little boys of England 
may get their “© pocket cutlery ” 25 per cent. cheaper. But, 
however that may be, never has retribution more quickly 
overtaken those who refuse to move intelligently with the times 
than is the case to-day. To stand still is to go back, and the 
tendency to stand still is just as strong in a trades union as 
is the tendency to routine and red tape in a Government 


Department. 
— . Oe re — 


M. Violle.—M. Violle has, says Nature, been elected a 
member of the Section de Physique of the Académie des Sciences, 
in succession to the late M. Fizeau, 


Royal Society.— Among the Papers down for reading yester- 
day were one by Dr. Oliver Lodge, ou “ Experiments on the 
Absence of Mechanical Connection between Ether and 
Matter"; and one by Prof. J. B. Haycraft, on “ Luminosity 
and Photometry." 


Cable Interruptions.— Date of Interruption. 


Puerto Plata - Martinique Dec. 19, 1895. 
Obidos— Parintins . . . Dec. 7, 1890. 
Hong Kong—Macao ................................. Jan. 5, 1897. 
Saigon— Bangkok ..................................уү Feb. 3, 1897. 
Granada Trinidad ........................ sese Feb. 4, 1897. 
Assab—Massowah .............. een Feb. 20, 1897. 


The Proposed Paddington-Willesden Electric Railway.— 
The notice of the withdrawal of this scheme has been formally 


communicated to the officers of the House of Commons, and 
the Bill accordingly will not be further proceeded with during 
the ensuing Session. 


Technical Education in Germany.—We have received a 
copy of а report written by Sir Philip Magnus, Messrs. Gilbert 
R. Redgrave, Swire Smith, and William Woodall, M.P., relating 
to & visit to Germany, made with a view of ascertaining 
the recent progress of technical education in that country. Ав 
an appendix to the report are short accounts of visits paid to 
the Darmstadt and Stuttgart Polytechnics, the Nuremberg 
Trade Museum, the Stuttgart and Nuremberg Exhibitions, the 
Badische Anilin and Sodafabrik, Messrs. Schuckert and Co.’s 
factory, and other works. 


The Dublin-Dalkey Tramway.--Pending the decision of the 
Board of Trade in regard to the alleged excessive speed of the 
cars on the Dublin-Dalkey electric tramway, the licence of the 
Tramway Company has been extended for 14 days, subject, 
however, to the following additional provisions: 1. That 
until the electric cars have been provided with efficient speed 
governors the time table shall be altered, so as to allow a period 
of at least one hour and 20 minutes for each journey from 
terminus to terminus. 2. That until second couplings have 
been fitted no two cars shall be coupled together." It appears 
the cars at present are coupled with a single coupling. The 
terminus referred to is in one case Haddington-road and in the 
other case Dalkey. 


Carbide of Calcium.—In consequence of the growing import- 
ance of carbide of calcium, and the fact that the mere contact 
of moisture with this material causes a dangerous evolution of 
the highly inflammable gas known as acetylene, the Home 
Seoretary has caused inquiries to be made into the subject, with 
the result that an Order in Council has been made under the 
14th Section of the Petroleum Act, 1871, bringing carbide of 
calcium within the operation of that Act. Accordingly, from 
lst April next, it will be unlawful to keep carbide of calcium 
except in virtue of a licence to be obtained from the Local 
Authority under the Petroleum Act. Any Local Authority to 
whom application may be made for a licence to keep carbide of 
calcium can, if it so desires, obtain on application to the Home 
Office à memorandum showing the character of the risks to be 
guarded against, and containing suggestions as to the nature 
of the precautions likely to be most effectual for securing safety. 


Electrical Communication with Lighthouses and Light- 
Vessels.— Tue Times understands that it will be some months 
before the Royal Commission will be able to enter upon the 
consideration of their final report. It may be remembered 
that in May last an interim report was issued, from which it 
appeared that, although the lighthouse cables laid on the 
recommendation of the Commission had worked satisfactorily, 
the cables to light vessels did not answer so well as had been 
anticipated. It was added, however, that experiments were 
being made with a system of communication by induction, 
which the Commissioners hoped would solve the difficulty. 
Unfortunately, this expectation has not been realised, and 
arrangements have had to be made for a series of further expe- 
riments in order to test the efficacy of alternative schemes. For 
these experiments fine weather, such as that which usually 
accompanies May, June, July, and August, is essential. Under 
the circumstances, the Commissioners have agreed to postpone 
the consideration of their final report for six months. 


The Telephone Service in London.— On Monday last Mr. 
Henniker Heaton asked whether the Postmaster-General’s 
attention had been called to the increasing dissatisfaction with 
the telephone service in London ; whether the Post Office was 
making any efforts to supply the public with an independent 
State service; whether the Post Office authorities had and 
exercised any power of compelling the National Telephone 
Company to improve their service; and whether the Post- 
master-General was prepared to grant licences to companies 
which might be willing to afford a cheaper and better service. 
Mr. Hanbury stated that the Postmaster-General had no reason 
to believe that there was an increasing dissatisfaction with the 
telephone service in London. The Post Office had not 
attempted to establish a telephone exchange system in 
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London. 
of licensing fresh companies or of competingitself. The question 
whether licences should be given was one of policy, and the 
policy of the Government would be stated at an early date. In 
answer to further questions by Mr. Henniker Heaton, Mr. 
Hanbury stated that the Post Office could not admit the claim 
of the Company to receive ultimately full payment for all 
expenditure. The Government had no intention of buying up 
the Company's business, and would therefore give no notice to 
purchase, which it had power to do on or before June 30, 1897. 


The Carbon Cell.—An investigation by Herr C. Liebenow 
and Dr. L. Strasser has recently been published in the Zeitschrift 
für Elektrochemie on the reactions occurring in an electrolytic 
cell in which carbon is the substance attacked. The research 
included the observation cf the voltage of cells having caustic 
alkali as an electrolyte, and containing an iron rod opposed to 
an iron crucible and a carbon rod opposed to an iron crucible ; 
the experiments lead, on the whole, to the conclusion that the 
effect observed is not thermo-electric, and that when iron is 
opposed to iron, one of the electrodes is in the passive state, the 
other being corroded. Similarly, with two nickel electrodes, one 
may be passive, and a noteworthy difference of potential may 
occur ; the like is true of silver. The occurrence of passivity 
of iron is synchronous with a change of appearance of the 
alkaline melt, which is at first greenish and afterwards becomes 
brown. It is natural to conclude that the brown colour is due 
to suspended ferric oxide. This may well be the substance 
which acts as an oxidiser of the carbon, and is again oxidised 
by the air if the latter have access. Therefore the authors 
regard the air blown into the Jacques cell as essential for its 
action from its oxidising power, and not from its cooling effect, 
as suggested by Reed. No endeavour is made to show whether 
the Jacques cell is à practicable contrivance for the production 
of current, and the authors’ studies do not appear to include a 
consideration of what becomes of the product of oxidation of 
the carbon. In fact, the quantitative chemical side of the 
question is altogether untouched, and is still in urgent need of 
investigation. 


Fogs.—The Journal of Gas Lighting has not let slip the 
opportunity of pointing out that Sir David Salomons, in his 
remarks at the meeting of the City Company, last week, 
with regard to the fog strain," appeared to miss the point. 
Sir David observed that an impression formerly prevailed, and 
caused great anxiety, that during fog a tremendous strain 
would be put on the machinery at the generating station ; and 
it was thought that heroic measures would be required to over- 
come the difficulty ; but now that normal conditions had been 
reached it was found that the demand during the densest fog 
was not greater than the ordinary evening load. As our gas 
contemporary truly remarks, it is not easy to “ perceive what 
reason there could ever have been for supposing that & fog load 
would prove greater than a winter's night load." The strain 
anticipated by electrical engineers was a very different one, in 
which the rate at which the load came on, rather than its 
amount, was the element of importance. As our contemporary 
puts it, *the circumstances of an electric lighting station and 
of & gas works with regard to fog are radically different. A 
temporary fog can be met by the gas works with no appreciable 
difficulty. However suddenly the darkness comes on, although 
thousands of matches may be struck, and as many gas burners 
lit within the space of one minute, the drain of gas is auto- 
matically responded to by the works' governors, and the g s- 
holders settle down to fulfil their office without anybody at the 
works being required to do a stroke of work more or to move 
faster about it. The position at a central electricity supply 
station is, of course, different. 'The reserve boilers must be got 
to work on the instant; and in five minutes from the first 
warning it may be a case of full steam ahead.“ When once 
this has been accomplished, however, the station manager is 
master of the situation. His deprivation of means of storage 
becomes an advantage, because as soon as he gets fully to work 
he is independent of it. If his machinery is in good order, the 
longer the fog lasts the better for the company. Not so the 
gas manager. He can never make gas as fast as it is wanted 
during the heaviest hours of lighting; and there are few gas 


The power which the department possessed was that | works in the kingdom that could bear without difficulty the 


strain of a week of fog just before Christmas.” 

Contemporary Electrical Science.—The January number 
of the Nuovo Cimento, which we have just received, con- 
tains at least one highly interesting Paper. It is that 
by G. ViceNTINI on the behaviour of discontinuous con- 
ductors under the influence of electric discharges. This 
matter, which has acquired special importance in the 
hands of BRNANLT, and Горак, is one on which additional 
light is always welcome. With the aid of a four-plate 
Holtz machine, giving sparks 30cm. long, VicENTINI ope- 
rated upon emulsions of mercury in olive oil and essence of 
turpentine. The emulsions were placed in glass troughs, and 
the spark was allowed to pass at some distance from the trough, 
or to play upon its walls. Subsequently small quantities of 
the emulsions were introduced between glass plates, and studied 
under similar conditions, with the aid of the solar microscope. 
In every case there was a differential action between the 
continuous liquid and the droplets of mercury, which led to 
the formation of larger drops of the latter. The emulsions 
were very much condensed, so that the liquid moved heavily 
between the drops. When the charge preceding the spark 
was gradully increased the liquid tended outwards, form- 
ing a clear area round the drops. Portions of it became 
detached, and moved towards the negative electrode. The 
mercury drops came into contact, and coalesced into larger 
ones. On discharge, the liquid suddenly contracted, leaving 
behind small portions which executed extraordinary motions 
around stray nuclei of mercury as centres. These experi- 
ments throw considerable light upon the behaviour of 
“ coherers " made of metallic particles bathed in air. They do 
not account for their gradual recovery, but this is probably 
due to the fact that air is capable of re-entering the 
temporarily closed interstices. Among the other Papers 
we notice the experimental portion of MaracoLrs Paper 
on the displacement of phase impressed by a voltameter 
upon an alternating current, which in some cases amounts to 
a quarter-period.—-——G. GUGLIELMO inserts a recantation of his 
announcement that electric charges are dissipated more rapidly 
in moist than in dry air. O. MunaNi publishes some crucial 
experiments concerning the electrostatic or magnetic deflection 
of X-rays which gave negative results, even in vacuo. E. 
SALVIONI describes an interesting attempt to compare two 
fluorescent X-ray screens with regard to their “ crypto- 
scopic ” power, based upon the sine law of reflection, which 
is found to be rigidly true. It follows that the fluorescence 
depends only upon the amount of energy received, not 
upon its angle of incidence. This destroys all its re- 
semblance to diffuse reflection.-——There are two curious 
Papers in No. 27 of the Transactions of the Russian 
Physico-Chemical Society, by two Bulgarian physicists, of the 
names of BAckHMETIEFF and STAMBOLIEFF. The first Paper 
describes some “thermo-electric” currents observed in molten. 
metals or fusible alloys in the various electrodes. The inten- 
sity depends upon the temperature and the position of the 
electrodes with respect to the direction of the earth's magnetic 
field. When the line joining the two electrodes lies in that 
direction, the current attains a maximum. As the metal cools,. 
the current passes through a series of periodic changes of 
intensity and direction. In molten lead, for instance, there is 
a maximum in one direction at 360°, and in the other at 336°. 
There is no abrupt change at the point of solidification. On 
heating, the same changes are gone through in the reverse 
order; but in bismuth, which shows similar fluctuations, the- 
current at any temperature during heating is the reverse of 
what it is during cooling.—— The other Paper by the same 
authors deals with currents in wires previously heated by the 
current and then allowed to cvol. They assert that the 
current is always the reverse of the current which produced 
the heating. ‘This would make the Joule effect reversible, 
which would be a surprise indeed. But the authors explain 
that the effect is mainly confined to magnetic metals, such as. 
nickel and hammered iron, and in these it depends upon the 
direction of the magnetic field in which they are placed. They 
add that the effect died away after several repetitions. 
This may contain the clue to the mystery.—|E. E. F.] 
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FLECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES.—VIII.* 


a i 
55 'BY JOHN B. O.[KERSHAW, F. i. C. 


Gorp. 

The use of electrolytic methods in connection with the gold 
mining industry is of very recent date, although so long ago 
as 1882 attempts were being made to use electricity for gold 
extraction purposes. The first application of such methods 
on an industrial scale was made in South Africa in 1894. 
The progress since that date has been very rapid, and it is 
more than probable that electrolytic processes for recovering 
the gold from the cyanide or other solutions will, in time, 
entirely displace the zinc precipitation method hitherto used. 
‘The three processes at present in use on an industrial scale 
are all worked in conjunction with the cyanide process; the 
differences between them are simply due to details of cell con- 
struction and of the method of working. The main feature is 
the same in each: the gold cyanide solution is subjected to the 
action of a current of electricity, and a deposit of metallic 
gold is obtained at the cathode. The following list contains 
the names of the mining companies using these processes, 
with all other details that it has been possible to obtain :— 


Table I. 
Name of Does P Tate о. 
‘Country. ocality. rocess. com | trea 
i Company. i menc'd monthly. 
Rand Central Ore Transva'! Siemens & Halske | 1894 5,000 
Reduction Co. i 
MetropolitanGold » - 1894 | 5,000 
‘south Mining Co 
Africa | Croesus Gold »5 » 1895 6,000 
„Mining Co. | | 
May Consolidated » 5 1895 6,000 
| Gold Міпір Со. | | 
Tombstone Mill | Eltonhead A ? 
United & Mining Co. | 
‘States | Wyandotte | Wash. | Langhammer ! ? 
Mining Co. ington со. 


It will be seen that Messrs. Siemens and Halske's process is 
being most rapidly developed ; and it may be said to be in 
possession of the field in South Africa. Butters, in a letter 
dated September, 1896, states that 100,000 tons of tailings 
and slimes will be treated monthly by this process at the 
commencement of 1897 in the Rand district. 

Description of Processes.—ln Messrs. Siemens and Halske's 
process, the cyanide solution from the leaching vats is passed 
through & series of cells, in which it is electrolysed with iron 
anodes and lead cathodes. The current density used is only 
0°06 ampere per square foot; the voltage is 4. The gold is 
deposited upon the lead, and at intervals is recovered in 
the pure state by cupelling the lead cathode and its deposit 
of gold. The iron anode is slowly attacked and transformed 
into Prussian blue by the liberated cyanogen gas. In order to 
prevent short-circuiting the anodes are enclosed in linen bags. 

Eltonhead’s process differs from Siemens and Halske’s in 
the use of lead as anode and mercury as cathode. A satu- 
rated solution of alkali is used in the anode chamber, and the 
‘cyanide solution of gold is run through the cathode compart- 
ment of the cell. Langhammer's process is one used in con- 
nection with the treatment of a gold-bearing quartz containing 
much fine float gold. In order to save this fine gold, the 
crushed quartz is leached with cyanide before subjecting to 
the ordinary amalgamation treatment. The cyanide solutions 
are then electrolysed with iron anodes and lead cathodes. The 
process is, therefore, one would judge, essentially the same as 
that of Siemens and Halske. The conversion of the iron into 
Prussian blue, and the necessity for cupelling large amounts 
of lead, are the bad features of these two processes; and much 
attention is now being directed to other electrode materials. 

A recent modification of Siemens and Halske’s process 
lesséns one of these drawbacks, but does not entirely overcome 


* For previous articles see The Electrician, December 25, 1896, January 
8, January 15, January 29, February 5, February I2and February 19, 1897. 
. t Andreoli states that four other companies were erecting plants in 
189, with.a capacity of 32,000 tons monthly. 


it. The cathodes, with the adhering gold deposit, are placed 
on perforated supports in a furnace heated only slightly above 
the melting point of lead. The latter melts, and drains away ; 
whilst the thin film of gold is left upon the support unmelted. 
It still requires cupellation, in order to render it sufficiently 
fine for sale as bullion; but the concentration effected by this 
melting operation much reduces the cost of cupellation. 

Successful as these processes appear to be, one cannot hold 
that they have reached their final form ; and it is extremely 
likely that the process of the future will be one in which the 
material of both anodes and cathodes has been changed, and 
one for the working of which no royalties will be paid; since 
there will be no novelty involved in the use of materials and 
methods, dating from the earliest days of electrotyping. 

Costs.— The Siemens and Halske process is stated to cost 
from 28. 4d. to 3s. per ton of tailings treated, with plants 
having a capacity of 3,000 to 6,000 tons monthly. The gold 
recovery is estimated to be between 70 per cent. and 80 per 
cent. The cost of power in this process is only 10 per cent. 
of the total cost, so that the question of energy and current 
efficiency is not worth considering. The Eltonhead process 
is stated to cost only 2s. per ton of tailings treated; but 
detailed costs are not published, and this statement requires 
confirmation. The cost by the usual zinc precipitation pro- 
cess, to which these electrolytic processes are rivals, is given 
by Rose at from 8s. to 10s. per ton; and by Eissler as 7s. 24d. 
per ton. 

SILVER.* 

Industrial electro-chemistry and electro-metallurgy is rich 
in resurrections of forgotten processes. In patent No. 18,755 
of the year 1851, Watt describes a method of refining silver 
alloys, by use of these as anodes in an electrolyte of silver 
nitrate solution. This is essentially the process which is 
being used to-day, and which was re-patented by Moebius in 
1884. The first application on an industrial scale appears to 
have been in Kansas City, U.S.A., between 1884 and 1886. 
This experimental plant did not, however, have any lengthened 
run. The same process was next introduced at the works of 
the Pennsylvania Lead Company, near Pittsburg, in 1886. 
The original plant had a capacity of 10,000oz. of silver per day, 
and was later doubled in size. By use of improved methods 
of work, the same plant is to-day producing 10,0000z. of 
refined silver daily. The process, so successful here, has 
been introduced in other works; and in Table II. the names of 
these, with some details of their production, &c., are gathered. 

Details of Process. — The Moebius silver refining process is 
very similar to the process used on such an extensive scale for 
copper refining. The anode material is usually an alloy 
of gold and silver, containing 5 per cent. or less, of base 
metals as impurities. The percentage of copper must be small, 


Table IL—Sitlrer Refineries. 


Date | Daily 
Country.|Nameof Company.] Locality. | Process. com- FH. P. output in 
menced. ounces. 
Pennsylvania Lead Pittsburg Moebius 1886 20 40, 000 
United Works. | | | 
States | St- Louis Smelting) St. Louis „ 1 185 61,660 
and Refining Co. | | 
Guggenheim Bros. Amboy s 1 F350, 000 
Deutsche Gold u.] Frankfort X d 20 3835, 200 
der- Silber Scheide | 
йаш Anstalt. i | 
Y | Norddeutsche Hamburg » ? | 2 ? 
Affinerie | 
Mexico ? Pinos Altos - | ? [3 ? 
otherwise the deposited silver will contain copper. The alloy 


used at Pittsburg is that resulting from the ordinary zinc 
desilverising process for lead. The electrolyte is either a 
dilute nitrie acid solution, or & dilute solution of the nitrate 
salts of silver and copper. It must be slightly acid; and, 
owing to the presence of base metals soluble in nitric acid in 
the anode, additions of nitric acid are from time to time 


* The contributions of G. Faunce and Schnabel to current literature are 
the principal sources of the facts and figures relating to silver given in this 


article. 


+ Per annum. 
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requisite. The silver alloy is cast into anode plates of proper | A process which is just emerging from the experimental 
dimensions, and these are enclosed in linen bags. Thin sheets stage is that patented by Tomassi, for treating the lead-silver 
of pure silver are used as cathodes. The current density ! alloy obtained in the Pattinson lead desilverising process. In 


employed is 82 amperes per square foot; the voltage is about 
0:87 per pair of electrodes. Four cathodes and three anodes 
are contained in each vat. The silver is deposited in a rough 
crystalline form; and an automatic scraper is used to remove 
it at short intervals from the cathode surface, and to prevent 
short-circuiting. The lead, antimony and gold remain undis- 
solved in the linen bags enclosing the cathodes, and are 
worked by chemical methods for the latter metal. The silver 
crystals are washed, and then melted down and cast to form 
ingots of 999 fine silver. At the silver refinery of Messrs. 
Guggenheim Brothers, at Amboy, Moebius has introduced 
travelling cathodes, which deliver the deposited silver crystals 
automatically outside the depositing vat, and this is found to be 
а more satisfactory method of removal than that formerly used. 


this case an electrolyte, composed of the double acetate of lead 
and sodium or other alkali, is used ; and it is the lead which 
is deposited in spongy form on a revolving cathode, whilst the 
silver remains insoluble, and is purified by a fusion process. 

Costs.—No details relating to the working costs of the 
Moebius process are published. Though the energy efficiency 
is probably only about 12 per cent., this question of current 
and energy efficiencies is of an entirely secondary nature, in 
considering processes dealing with the noble metals, silver and 
gold; for а process which is marked by simplicity of operation 
and cleanliness of manipulation, is pre-eminently adapted to 
avoid the losses which must occur with more complicated 
chemical processes, and for this reason is to be preferred, even 
though the working costs may be higher. 


ELECTRIC LIGHT PLANTS FOR THE BRITISH NAVY. 


The accompanying illustration (Fig. 1) shows a pattern of 
combined engine and dynamo set, which has been designed 
and constructed by Messrs. W. H. Allen, Son and Co. for 
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steel used throughout the engine has a tensile strength of 88 
tons, with an elongation of 27 per cent. in 2in. The bearings- 
are of Admiralty bronze. A special feature is the lubrication, 
which is arranged from one main supply. Table I. givəs a 
reading of the governor trials. The water consumption and 
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Fic, 1.—Electric Light Plant for the British Navy, built by Messrs. W. H. Allen, Son & Co. 


Н.М. ships ‘ Majestic," Magnificent, ** Terrible," ** Power- 
ful," „Diadem, and Andromeda class. The engine 
contains all the firm's latest improvements, and is capable of 
working with a steam pressure ranging from 150lb. to 300lb. 
per square inch, but is generally worked at full load with 
200lb. per square inch. The cylinders are 7}ір. and 15in. 
diameter, and both pistons have a stroke of 9in. 


efficiency tests carried out in the presence of the Admiralty 
officers, together with & set of indicator diagrams, are shown: 
in Figs. 2 and 8 respectively. The dynamo is of the firm's 
latest type to the Admiralty specification, and gives an output 
of 600 amperes 80 volts, at 300 revolutions per minute. 
in. | Experience on the ships of Н.М. Navy has shown that 
The engine | the compasses are liable to be affected by the stray field 


is capable of giving off 90 т.н.р. at 800 revolutions per minute. | from the dynamos even when pl i i 

) r minute. placed at considerable distances 
The cylinders are cast together, and both are fitted with piston | away; and to obviate this a special type of machine has been 
valves which are driven off one eccentric. The whole of the designed, so as to reduce the external magnetic leakage to a 
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minimum. The magnet, which is built up of five steel cast- 
ings, is of the ironclad type, having one exciting coil wound 
on the central pole-piece; cast-iron plates further close in 
the bell-shaped magnet at the commutator and engine ends, 
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so that the exciting coil is encased on all sides by the iron, 
and decks and bulkheads are shielded from the influence of 
the stray field. Experiments show that the external leakage 
is reduced to about one-half of that of an ordinary dynamo 


Scale 25 


Scale ids 


Fic. 3. 


with two-pole horseshoe magnet. The armature is drum 
wound, having stranded bars and spiral end connectors, the 
commutator being arranged to take four gauze brushes on each 
arm of the brush carrier. The adjustment of the brushes is 
easily and smoothly effected by turning a hand wheel, which, 


by means of worm gearing, shifts the brush carrier round a 
ring cast on the lower half of the plummer block. The posi- 
tion of the brushes on a horizontal diameter is found to be 
convenient for inspection. Both engine and dynamo are 
adapted for continuous running. After a test of six hours at 
full load, the maximum rise in temperature as measured by a 
thermometer placed in contact with the armature or field 
magnet for a period of one minute was 28°Е., the final rise 
in temperature being under 55°F. 


Table I.—Governor Readings of the Engine 7 and 15 by 9" 
on the Electric Light Plant of H.M.S. ** Andromeda." 


Amperes. | Volta. | Revolutions. | Amperes. | Volts. | Revolutions. 

0 82 511 600 81 504 
100 81 506 550 82 505 
200 81 505 450 82 505 
280 81 505 | 560 82 505 
280 81 505 280 82 505 
470 81 505 | 200 82 505 
570 80 504 | 100 814 507 
600 80 505 ve 82 511 


TWO NEW PRIMARY CELLS. 


Herr Н. Pauling gives a description in the Zeitschrift fiir 
Elektrochemie of two forms of primary cell which are in a way 
novel, and are certainly interesting. 

The first consists of an ordinary battery jar with a porous 
cell, containing two carbon electrodes, one within and one with- 
out the porous cell. In one compartment is a strong solution 
of sodium thiosulphate (“ hyposulphite as it is commonly 
termed), and in the other is chlorine water. This is equiva- 
lent to saying that the electrodes are unattacked collectors, and 
that the interaction of the two solutions, one of which is reduc- 
ing and the other oxidising in its action, is the source of elec- 
trical energy. The E. M. F. of this cell is at first 0:64 volt; when 
the cell was short-circuited for 50 min. this value sank to 
0:47 volt, which was constant for five hours ; the current at 
this voltage was 0°7 ampere. It was observed that the solu- 
tion of sodium thiosulphate became turbid from the separation 
of sulphur, a phenomenon strongest at the electrode, but not 
confined thereto. It is evident from this that the reaction 
between the thiosulphate and the halogen does not proceed 
smoothly with the production of tetrathionate as in that 
between iodine and thiosulphate, but that decomposition of the 
thiosulphate occurs in some such manner as that characteristic 
of the action of an acid on the salt with the separation of SO, 
and S. The study of the chemistry of this cell should prove 
interesting. 

In the second cell a well-conceived attempt is made to 
use of one of the cheapest available sources of current, viz., 
iron. The irregularity of the solution of this metal in ordinary 
acid liquid and the impossibility of preventing serious local 
action, have hitherto made its employment impracticable. In 
the present case the anode is iron, the cathode is carbon 
and the electrolyte is a solution of ferrie chloride. No porous 
septum is necessary. Ferric chloride dissolves iron with the 
formation of ferrous chloride, thus— 

Fe,Cl, + Fe = 8FeCL,, 
and is regenerated by treatment with chlorine, thus— 
2FeCl, + Cl, = Fe,Ch,. 

The E. M. F. of this combination is 0:9 volt, so that a battery 
of half-a-dozen cells is а useful laboratory apparatus. A con- 
tinuous flow of ferric chloride is maintained through a set of 
cells from & large vessel (holding, for example, 15 litres) pro- 
vided with an arrangement for obtaining a constant head in 
the manner of a Marriotte’s bottle, and with a tubulus at the 
bottom for the outflow of the solution into the first cell. The 
cells are connected by equal-limbed syphons in the usual way. 
Regeneration of the ferric chloride is effected by chlorine, as 
stated above ; but whether inside the cells or after passage 
through them is nof stated, the description being singularly 
vague both in this respect ‘and as concerns the mechanical 
details of the construction of the battery. The author reckons 
that the cost of 900 watt-hours is 25 pfennige (about 8d.). 
This, of course, is for materials (iron and chlorine) alone. 


608 


‘THE ELECTRICIAN, MARCH 5, 1897. 


MECHANICAL SIGNALS ON RAILWAYS. 


The following is a report of the discussion which took place 
at the Institution of Electrical Engineers on Mr. F. T. Hollins’ 
Paper on the above subject. Speakers who have returned 
their proofs corrected have their names prefaced by an asterisk. 


DISCUSSION. 


Thursday, January 28th. 


The PRESIDENT (Sir Henry Mance) said that before inviting them to 
commence the discussion he thought they would all wish to accord Mr. 
Hollins a hearty vote of thanks for his very interesting Paper. He thought 
it was important that they should have Papers like that to record in the 
Proceedings of the Institution, as it brought them more up-to-date. The 
subject of the Paper was one which he had, at one time, taken a great in- 
‘terest in; and in the sixties, at the time of the Clayton Tunnel disaster, 
he addressed a long communication to the London and Brighton Railway, 
suggesting a system of signalling which included rail contacte. He had no 
idea, until he read Mr. Hollins’ Paper, that rail contacts had been recom- 
mended even some years before that, viz., in 1852. 

* Mr. F. WYLES (London and South-Western Railway) thought the 
Paper a very valuable one, and one which must have entailed a large 
amount of work and thought. He saw from the appendix, which he 
thought would be found very useful as a reference, that the London and 
South-Western Railway stood first with regard to the number of levers 
locked, having 1,051 as against 1,022 on the Great Eastern Railway. Against 
this, the Great Eastern had 400 rail contacts fitted, whereas the South- 
Western had about 350, not including fouling bars. His railway did not 
make use of insulated rails, as at St. Paul's and King's Cross. The method 
at Waterloo was a series of fouling bars. They had a double system of 
signalling, that was to say, if a train was standing on what they called the 
“caution” bar, the in signal might be off to 45°, while if it was standing 
on, the * danger" bar, well up at the end of the platform, the in signal 
could not be off at all. With our variable climate, the insulation resistance 

of rail circuite was very small. With regard to the question of single lines, 
the system of locking the starting signals in connection with the Tyer's 
.tablet was of recent date. They had first tried locking the starting signal 
in connection with the No. 3 Tyer's tablet. It. was tried at Farnham, and 
had proved very satisfactory, and all their tablet stations were now fitted 
in that way. He did not think that the diagram showing the Tyer's 
arrangement for locking the starting signal showed very clearly that, 
having got the tablet, the lever could not be left off. It was absolutely 
necessary that the lever should be put back before the second tablet could 
be obtained. Generally speaking, there was very little difference in the 
application of the Sykes’ system on the Great Eastern and the South- 
Western and the other railways. They all had very much the saine signs, 
but the instruments were a little different. The London, Chatham and 
Dover Railway had very simple instruments. Instead of the semaphore 
arm being put on by the small switch on the right-hand side of the plunger, 
it was put to danger“ by the plunger in advance, and was cleared auto- 
matically by replacing the lever when the train passed out of the section 
ahead. This saved labour, and absolutely ensured the arm being put into 
position. The switch was used, but only to obstruct the line. The system 
-of the London and South-Western Railway was practically identical with 
that of the Great Eastern Railway, except that they did not have the 
“train on and the “train accepted signs. The switches were worked 
by hand, and they practically retained the old signs brought out by Mr. 
Preece, plus the Sykes’ locking. It made a very simple apparatus, and 
did its work very well. Coming to the paragraph re lightning discharges, 
he was not at all certain that a lightning discharge was always of a positive 
nature. At any rate, if a positive current from a lightning flash struck a 
wire, it induced a neighbouring current of opposite polarity in adjacent 
wires. He knew of no instance whatever where a Sykes' instrument had 
been discharged by lightning.. If the current were too strong, in all pro- 
bability the instrument would not free at all, it would be very rapidly 
reversed, and the reversed current would in that case probably hold the 
armature up. With regard to treadles, they were usiug tbe ordinary 
. Sykes' treadles, and he thought the one shown in Fig. 15 was a very 
admirable one, as it gave little trouble. The working parts were all 
covered up, and nothing could get at the interior. As to fouling bars, he 
thought a very good place to put these was in stations where the trains 
were divided, so as to ensure that the plunger should not be used until 
the second portion of the train had gone away. If the train. was divided 
and the first portion went away, the back lock was taken off, and the 
object of the fouling bar was to prevent the action of the plunger until 
the second portion had gone. The reverser originally invented by Mr. 
Sykes was known amongst themselves as the mouse-trap.” It was 
invented one Sunday morning in the A box at Waterloo, and took about 
18 Leclanché cells to work. The next instrument made took about four 
Leclanché cells, and was known as the “banjo.” Mr. Hollins had put 
forward the back lock as peculiar to the Great Eastern system, but this 
was not the case. It was really part of the Sykes’ system, and the London 
and South-Western Railway used back-locks wherever treadles had been 
put in. It formed an admirable system for holding the road until the 
train had arrived. The selector shown, he thought, was a very interesting 
one, and the time would undoubtedly come when it would be used in a 
good many ways. | 

Mr. LANGDON (Midland Railway) said that, as Mr. Hollins had made 
reference to several systems of interlocking, it had occurred to him that 
possibly the makers of the systems referred to might desire to place instru- 
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ments or diagrams before their next meeting, in order that they might 
have an opportunity of explaining their systems. 

The PRESIDENT said he would see the makers referred to were com- 
municated with. He thought it was a very good suggestion. 


Thursday, February 11th. 


* Major MARINDIN, of the Board of Trade, sent a letter regretting his 
absence, and stated that he had been called away to Manchester on an 
inquiry. So far as the general system of lock and block working was con- 
cerned, it was a matter which the inspecting officers of the Board of Trade 
had long ago advocated, and it would be difficult to exaggerate its value as 
а safeguard against signalmen's mistakes, such as had led, he understood, 
to a very serious collision at Stockport a few days ago. They had, more- 
over, always considered that avery essential part of the invention was that 
by means of the treadle or otherwise the actual passing of the train 
should be made one of the factors of safety; and although the mere 
electrical control of a starting signal at one signal cabin by the signalman 
in advance had an advantage over the ordinary uncontrolled working of 
signals, yet they would like tosee the system introduced in its entirety 
and extended more than it is at present. 

* Mr. W. E. LANGDON (Midland Railway) congratulated Mr. Hollins 
upon his Paper. It was a subject which was deserving of special attention, 
especially at the present time, by the different railway companies. Although 
the Paper was not of very great interest to membera generally, the 
subject was one of the greatest possible interest to railway companies, 
and, indirectly, to the travelling railway public. The letter from 
Major Marindin emphasised the importance of the subject. He ho 
Mr. Hollins would pardon him for reminding him (Mr. Hollins) that this 
was not the first occasion on which Papers dealing with the question of 
block signalling had been brought under the notice of the members of the 
Institution. In the Session 1872-5 important Papers were read in suc- 
cession by Mr. Preece, Major Mannock of the Indian Service, and Mr. A. 
Siemens. The Paper stated that in 1869 Mr. Tyer took out a patent for 
interlocking the electric with the mechanical signals, He was not aware 
that Mr. Tyer ever put that system into practical use, whatever may 
have been his intentions, or that he had ever associated his name with the 
practical interlocking of these two classes of signals. He thought he was 
entitled to claim for Mr. Preece and himself the first practical application 
of interlocking. in 1870 Mr. Preece obtained a patent with which his 
(Mr. Langdon's) name was associated, for interlocking the home signal 
which governed the section into which a train might be about to pass, so 
that the signalman could not take off that home signal—-at that time there 
were no starting signals—unless the block instrumenta showed that the line 
was clear. The first example of this system was put down at Southampton, 
soon afterwards both the up and down lines at Wimbledon were fitted, and 
subsequently thesystem wasapplied tothecontrolof theswitch which governed 
the electrical block signal at the distant end of the section on the Kew branch 
of the London and South-Western Railway. About this time the tranafer of 
the telegraphs to the State took place, and both Mr. Preece and himself 
were obliged to turn their attention to other matters. In 1876 he again 
became associated with railways; and in contemplation of a desire on the part 
of the Board of Trade that railway companies would take up this interlock- 
ing, he applied his attention to it and produced a system which had been in 
use, so far as it had been required, on the Midland Railway for interlocking 
the single needle block with the mechanical signals. It would be of 
material importance if the interlocking could be applied to the exist- 
ing form of block instruments without necessitating any change in them or 
in the mode of working them. It was very undesirable that the block 
instruments actually in use should have to be replaced by something 
perfectly new, obliging the signalman to learn to manipulate a new 
form of instrument. He agreed that they could not make the arrange- 
ments too simple. All that was necessary was that a train passing into 
a section should place the starting signal, or that signal which controls 
the section, at “danger,” and that it should not be possible for the 
signalman to remove that danger signal until the train had passed out of 
the section. He had taken advantage of the permission of the President 
at the last meeting to place before them some drawings illustrative of the 
manner in which the interlocking arrangements were carried out in con- 
nection with the single-needle block, ; and he had also brought two instru- 
ments. The screen of the instruments showed three indications, viz., * Line 
Clear,” Train on Line," and Line Blocked.” The indication of the 
needle as it stood vertically was Line Blocked," which was the normal 
condition of the needle. By bringing the needle over to the Line Clear 
position the train was allowed to enter the section, and, on its departure 
being signalled on the bell, the needle was transferred to the “Train on 
Line" position, where it was locked. On a train being announced the 
signalman pressed the small pedal to the right, which not only 
locked the needle over in the Line Clear" position, but also brought 
into operation the additional battery power required to lift the 
lock which controlled the starting signal The starting signal having 
been rendered clear, the train enters the section and is signalled 
forward. The signalman then transfers his needle from the “ Line Clear" 
to the * Train on Line" position, and presses down another pedal, which 
locks the needle in that position until the train passes out of the section. 
With regard to the treadle Mr. Hollins had been successful in inducing his 
engineer to bore the web of the rail; but he (Mr. Langdon) had not 
been so successful. The engineer of the Midland Railway at that 
time objected to it. Referring to Messra. Siemens’ hydrostatic contact- 
maker, it seemed to him that they could get no deflection over the 
short space of rail comprised between the two claws which connected it 
to the rail, and that the result which had been obtained must be 
due to a wavular action passing along the rail as the weight went 
upon it. It could not be possible with this short space to deflect, say, 851b. 
rails sufficiently to bring about the action on the mercury. Mr. Hollins 
had referred to some five or six different sysvems of interlocking ; but he 
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thought they might take it that there were three principal ones—Mr- 
Sykes’s, Mr. Spagnoletti’s and his own. Mr. Sykes had been very active 
in the introduction of his system, there was also a firm who had given 
a good deal of attention to the matter, Messrs. Saxby and Farmer, and he 
did not know why they had been dropped out of the Paper. The list at 
the end of the Paper was very useful. It was interesting to see the 
progress which had been made up to the present. It appeared that there 
was now something like 800 miles of line protected by interlocking. That 
was certainly something, but when they came to consider that the single 
line mileage was, according to the Board of Trade returns for 1895, 31,278, 
it wasa very small proportion. According to these returns, England and 
Wales had a total of 9,525 miles of double line and 4,472 of single, Scot- 
land 1,514 miles of double and 1,768 miles of single line, and Ireland 613 
miles of double and 2,534 miles of single line, making a total of 11,252 
miles of double line and 8,774 miles of single line. He thought that Major 
Marindin’s letter would draw considerable attention to the subject. He 
had stated on another occasion that the present system was not everything 
that could be desired. They were now effecting the clearance signal by the 
first vehicle that passed out of the section. Although there was more 
likelihood of a goods train dividing than there was with passenger trains, 
the danger was the same. There might be some difficulty in effecting a 
satisfactory arrangement for signalling the last vehicle of the train, but he 
was clearly of opinion that efforts should be made to do so. Inventors 
would apply their attention to the matter when they understood it was 
desirable, and ultimately something successful would be attained. He 
thought the block signalling in this country reflected great credit upon the 
companies, aud upon all those concerned in the management and control of 
the signals. 

* Col. ADDISON, of the Board of Trade, referred to paragraph 2 of Mr. 
.Hollins' Paper, in which reference was made to the constant extensions of 
the application of electricity for expediting and more safely controlling the 
traffic on the railways. 
tricity had been intelligently applied to railway working the results have 
invariably been satisfactory. The systems at present known could safely 
be said to have passed the experimental stage ; they were no mere fads of 
electricians, and there was very little difference of opinion between railway 
men and others as to what was necessary to make a perfect lock and block 
system. Some people seemed to think that, when they asked for these 
automatic means of a train placing the signal at danger behind it, as it 
went into a section, they were asking for automatic signalling. That was 
not the case at all. The signalman had still, in the lock and block system, 
to operate his own signals. He was still just as responsible as ever for 
keeping a proper look-out. Some people had objections to lock and 
block which would apply to any system of Wock working. They seemed to 
think that having these safeguards made the signalman into a mere machine 
-or destroyed his intelligence. He did not hold that opinion. Others said 
that unless they had a lock and block system complete—that was to вау, 
fitted to all sidings and crossings, it was no use having it at all. Rome was 
not built in a day ; and if they wanted absolute perfection at first, they would 
have no new contrivances at all. There were some objections which could 
not be lightly dismissed, the first of which was the use of instruments by 
different companies, which, although they were identical in principle, were 
not quite the same in detail. To use instruments adopted in Mr. Siemens' 
or Mr. Spagnoletti's systems meant to a great many companies that they 
would have to upset the system in which the whole of their staff had been 
trained for many years ; and that was nolight matter. However, he did 
not think there would be much difficulty in adapting the lock-and-block 
arrangements to any ordinary block system. He thought the treadle was 
unquestionably the vital part of & lock-and-block system, although many 
seemed afraid of it. They seemed to think it was troublesome and difficult 
to manage. He should be sorry for anyone to think that any treadle was 
free from defects, or that it was not desirable to effect further improve- 
ments; but he should think that those who had used, say, the Sykes' 
treadle would be the last to condemn it. He agreed with Mr. Hollins, that 
the figures he gave on page 15 were remarkable; and Mr. Hollins was to be 
congratulated upon them. He would be glad, however, if Mr. Hollins 
would inform them whether these results were obtained under normal 
conditions of working, or whether he had a special staff looking after the 
treadles during the periods of the tests ; and he would like to get similar 
information from others with regard to the Sykes’ or Siemens’ treadles. He 
had been shown a treadle which had been used on the Lanarksbire and 
Dumbartonshire lines. It was a Sykes’ pattern with rubbing contacts 
instead of mercury contacts. He quite agreed with Mr. Langdon as to the 
limited extent to which the lock-and-block system had been adopted by the 
companies, and he thought that pressure might be brought to bear upon 
the railways to extend their use of it. "They could not wish for higher 
praise for the extremely intelligent way in which signalmen carried out 
their duties than that given by Mr. Langdon, in which he cordially 
concurred. He congratulated Mr. Hollins on the Paper, and hoped it 
would go some way towards converting the unbelievers. 

* Mr. C. E. SPAGNOLETTI said he would not be so complimentary as 
some speakers had been, as he was going to make a few criticisms. Mr. 
Hollins’ Paper contained a very full description of & system which he 
had recommended to his Company; but the descriptions of other 
systems were so meagre that they appeared inferior in comparison, 
This was especially so in the case of his (Mr. Spagnoletti's) own system. 
Mr. Hollins said, No system of electric interlocking can hope for very wide 
application that does not specially commend itself, not only for ordinary 
through working (which is comparatively easy), but as equally safe and 
applicable for siding, junction, and cross-over working." Не (Mr. Spag- 
noletti) claimed all this for his system, although no description of it was 
given in the Paper. He had explained it to a Board of Trade Inspector, 
who had expressed the opinion that he (Mr. Spagnoletti) had gone further 
than any other system. With regard to junctions he had also given atten- 
tion to these, and by his system five or six converging lines could with safety 


He believed it to be a fact that wherever elec- 
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be worked with oneinstrument. The worst of mechanical instruments was 
that they could not put intelligence into them. Mr. Langdon had paid a very 
high tribute to the work of the signalmen, and he also thought it wasa . 
great mistake to go in for too much automatic working when they had 
these men to do the work so well. If they left the men to their work, 
and did not relieve them of any responsibility, they became very much better 
workmen than if they took the work out of their hands aud allowed them to 
look on occasionally to see whether the mechanism was going on all right. 
The late Sir Daniel Gooch had once made the remark to him that they did 
very excellent work with these automatic apparatus, and they worked admir- 
ably well for a long time ; but the longer they worked well the more they 
lulled their signalmen into a sense of security, and vigilance was relaxed. 
He had a great deal of difficulty in introducing a treadle which was acted 
upon a deflection of the rail ; and he.supposed he ought to feel proud that 
a great many lines were now beginning to use similar treadles. He 
was glad to hear what Col. Addison and Major Marindin had said, 
because the treadle checked both the signalmen at each end of a 
section; and it would require an error to be made by both of them 
and the treadle as well before they could have an accident. They had 
nearly 300 of these treadles in use. On the Metropolitan Railway, where 
they had very heavy traffic, having about six or eight million trains running 
in the half-year, which had run over these treadles incessantly, the number 
of errors they had with 260 treadles on this line only amounting to about 1:5 
per cent., and the number of failures in the action of these amounted in the 
aggregate to about one failure in a million actions. He had particularly 
avoided having too many mechanical appliances about his system, and he 
quite agreed with Mr. Hollins that the more simple the apparatus the 
better. Iu his system they pushed in a plunger at one end to take the lock 
off at the station in the rear. The instrument that has been plunged is 
then locked. Directly the man shifted the lever at the station in the rear 
to allow the train to pas: that immediately gave the indication Train 
on Line,” so that one man knew the instant the other had lowered the 
signal to allow the train to leave his station. He then put his signal back 
to “danger,” and if he did not do so he could not accept any train 
from the station in the rear, so that he was really bound to put 
it back or stop the traffic. They had no mechanical appliances between 
thelock at the other end and the plunger at this end. He would be glad 
i£ Mr. Hollins would state his reasons for advising indicating instruments 
showing * Lock on” and “ Lock off" in the line of circuit. He could not 
agree that it was better. He was more in favour of plunging and so taking 
the lock off at the other end. That closed the circuit and gave the indica- 
tion that the lock was off, and they could not get a false signal if they put 
it on a line circuit, and the instruments were more delicate to work. And 
if their battery failed or they had any leakage on the line, they might be able 
to send sufficient current to affect the indicator, but not sufficient to take 
the lock off, in which case they would only confuse the signalmen. He did 
not think they could have anything more simple than the lock and 
indicator. They could place them in any position they pleased; the locks 
could be put in & signal box or on the line, and the instruments could be 
placed in the station master's office if necessary; but in a mechanical 
arrangement like Mr. Hollins had shown they must put the instruments 
over the levers and go through a series of mechanical actions. In his 
system they simply plunged and drew the lock out at once by the force 
of the electromagnet. In working a single line they had so arranged it 
that it was impossible for a signalman to send a train in a contrary 
direction to the one coming, or another to follow till the first is clear. 
Their system worked remarkably well. They had it in all kinds of 
working, in open lines or tunnels and underground and overground, and 
they worked with very few failurés indeed, so much so that the failures 
are practically nil. 

* Mr. W. H. WINTER explained the working of the block instrumenta 
and electrically interlocked semaphore patented by his brother, Mr. G. K. 
Winter, which were largely used on both single and double lines in India, 
the Argentine Republic, New Zealand, Victoria, and South Australia. 

* Mr. T. IRELAND said, with regard to electric interlocking on the 
Great Northern Railway, Blakeley and O'Dounell's apparatus was in use, 
and had been seen and approved of by an officer of the Board of Trade. 
It was designed with the object of adapting electric locking to the single 
needle block without cumberaome mechanism, and without altering the 
regulations as to block working. Sykes’s treadles and signal reversers were 
used, being most efficient for the purpose. The arrangement went as far 
as any other application of electric locking to single needle block, and was 
novel in giving train entering section automatically, so guarding against 
possible omission by signalman and effectually preventing two trains being 
in one section ; the working was satisfactory, and the maintenancegave little 
trouble; the system might be applied extensively with advantage. The 
electric locking at King's Cross in connection with insulated rails gave 
aafety and facility in working that could not have been got by other means ; 
in addition to preventing a train entering the tuunel before the previous 
one had passed out it provided an efficient electric slotting apparatus, 
saving cumbersome mechanical slots. To insulate theraile, vulcanised fibre 
plates were used in place of ordinary fish-plates. 

* Major-Gen. WEBBER said he numbered himself among the amateurs, 
although he had had charge, under the Post Office, of the working of elec- 
tric signalling so long as 25 years ago, when he used the double-needle 
system on the London and Tilbury line. He had watched the subject 
with very great interest since that time. It was a curious thing that the 
needle instrument was almost the first instrument used for message pur- 
poses in Europe, and that that instrument was still being used as described 
by Mr. Hollins in the working of the block system. He thought the absence 
of information as to what was going on, and had been going on in America 
and on the Continent, was remarkable. Track circuit working once in use had 
very largely disappeared on the Continent. Whether it had been used in 
America or not he did not know, and he should like some one to contribute 
a Paper on foreign railway telegraphs. With regard to the use of higher 
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currents, as suggested by Mr. Shoolbred, he would like to remind him of Sir 
William Siemens’ strong magneto-pull signalling system, which was used 
with the earlier railway signals. 

* Mr. SPAGNOLETTI thought the following figures would be interesting. 
Оп the Metropolitan Railway they carried 46 millions of passengers in six 
months ending December 31, 1896, and ran about 100,000 trains. Ou the 
City and South London line in 1896 they carried 63 millions, and since the 
opening of the linein 1890 they had carried 37 millions, and the number of 
trains they had run during the last six months was 73,489. They had 12 
treadles on this line, and their failures only amounted to eight in six 
months. 

* Mr. GOODENOUGH did not think, as regards electric locking, that 
finality had been reached, and that would not be the case until the various 
systems included the principle that the starting signal should remain locked 
until the section in advance was actually clear of all obstruction. This 
meant, of course, using the rails as a conductor for transmitting the current 
that released the lock, and the abandonment of treadles which were actuated 
by the first vehicle of a train. He thought that a permanent current was 
much preferable for releasing the lock, and, further, that the lock should 
be taken off by а line current rather than by.ineans of a relay. Using the 
rails as a conductor he should say that it was possible to have a system 

much simpler than any locking system now in use, combined with a signal 
replacer equally as simple. Take, for instance, a section of line, A to B, 
controlled by the starting signal S, having two levers on the signal—one 
connected with the signal, and the other worked from the signal box A. 
The weight on the former, semicircular in shape, might contain an electro- 
magnet in circuit through the rails, with the battery at B and the weight 
on the latter, also semicircular in shape, and fitting down closely on the 
weight on the other lever, might be the armature. If there was no 
obstruction on the line, the working of the lever from the signal box 
A would cause the lever connected with the signal arm to be moved 
also, and the signal lowered to the All right" position; but as soon as a 
train had entered the section the electromagnet would be short-circuited, 
and the arm would go to “danger,” and could not again be lowered 
until the train had passed out of the section. A battery and suitable con- 
tact at B and an electromagnet at A would be all that was required, with 
the addition of suitable indicating instruments for the signal boxes. With 
regard to treadles he certainly preferred mercury contacts as being less 
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liable to fail on the wrong side. Не had, however, had а little difficulty 
with these through there being over sensitive in the case of crossing 
warning bells, where on single lines a break treadle was fixed just in advance 
of the make treadle ; the mercury in the latter remained in motion too 
long, and made contact after the break treadle had been passed. The 
treadle arrangement of Mr. Hollins's seemed to be a very ingenious onc, 
and he should think a petfect safeguard against failure on the wrong side 
with treadles of thg lever type. The treadles used on the Great Western 
aystem proper were mostly “ bucks.” Having about 1,100 miles of single 
line tu deal with he was naturally very much interested in the application 
of the electric locking to the electric tablet and electric train staff systems. 
The arrangements described by Mr. Hollins, however, seemed to be wanting 
in one important respect, namely, the principle of electric locking that the 
train should arrive at the other end of the section before the electric lock 
could again be released. He took it that the sole object of applying the 
electric locking to the electric train staff or tablet system was with the 
idea of providing a safeguard in the event of a driver leaving a staff station 
without a staff. Such cases had occurred, but neither of the arrangements 
mentioned by Mr. Hollins provided any protection in cases of this kind. 
The conditions of a combination between the two systems which he had 
laid down to work were, first, that it should only be possible to lower the 
starting signal at that end where the staff was withdrawn; and secondly, 
that a staff having once been taken out, and the starting signal lowered, it 
should not be possible to again obtain a staff or lower starting signal until the 
train had arrived at the other end, passed over a treadle there, and the 
staff had been replaced. If the locking or staff and tablet systems were 
to be combined, he did not think that the essential principles of the 
locking system should be sacrificed. Indeed, without it he did not see 
much use in locking the starting signal at all. 

* Mr. WINTER wished to point out that his brother’s system: was a 
single wire one, as compared with the more general three-wire system. 
All the operations were effected on one wire, whether for a single or double 
line of railway. 

* Mr. P. V. MCMAHON thought that, having had six years’ experience 
with Spagnoletti’s system on the City and South London line, he might 
be able to give them some interesting particulars. At the Stockwell 
terminus the number of movements by a man in a day were 8,500, 
4,500 of these were electrical; and during the last six months only 
eight failures had occurred, and that included all the instruments. 
With regard to having the treadles worked by the last coach, nearly 
all their treadles were worked in this manner. This was done by 
fixing a strip of brass, about ft. long, to the side of the tunnel, and a 
brush secured to the bogy of the last coach. This method had been in 
operation for about three years, with very few failures. The principal 
trouble had been with the springs in the Spagnoletti treadles. 

Mr. R. W. WEEKES said that they had heard all about how the signal- 
man was to keep the line in order ; but there was nothing to prevent a 
driver overrunning or disobeying the signals. In the case of electrically- 


driven trains, he thought they should divide the conductor into eections ; 
then by cutting the current off the section the engine-driver would 
be absolutely under the control of the signalman. 


Thursday, February 25th. 

* Mr. HOLLINS, in his reply, said that since the proof of his Paper had 
been issued he had received a communication from Mr. Dunn, of the 
Caledonian Railway, pointing out that the description given of that Com- 
pany’s electric interlocking was incomplete. He much regretted having 
misunderstood the verbal description given by the manufacturer. Mr. 
Wyles had pointed out that the arrangement of Mr. Tyer (Fig. 6) for inter- 
locking the signals with the tablet instrument did not compel the signal- 
man to put his signal to danger. It was never intended to deal with that 
point at all, but only to show how it was proposed to unlock the signal by 
the act of obtaining a tablet. With regard to the question of lightning— 
Mr. Wyles said he had never heard of it releasing Sykes’ apparatus. Ров- 
sibly not. Sykes’ apparatus stood normally released on the London and 
South Western. It is only locked whilst the train is in section. Did 
this suggest the reason to Mr. Wyles? He believed the failure was a very rare 
occurrence, but it was from Mr. De Malan, of the Hull and Barnsley Rail- 
way, that he heard of an occasional fault taking place. Mr. Wyles also 
questioned how he (the author) got at the figures given as to the working 
of the rail contacts. The information was obtained from a statement got 
out by the superintendent of the line (Mr. Nettleship), and therefore its 
accuracy was beyond question. This return showed that they had 78 boxes 
fitted with Sykes’ apparatus ; adding up the number of trains passing each 
box during the 24 hours, they found they had an average Sunday and 
week day of 31,556 trains signalled by Sykes’ apparatus during that 
time. They had 1000 trains passing sume pf the signal boxes every 
day. On each cecasion one at least (and in some cases three or four) 
of the rail contacts have had to electrically actuate or reset the lock- 
ingapparatus. Multiply this 51,500 by the number of days, and they bad 
the figures given. As regards the similarity of the rail contact of Mr. 
Langdon and his own, the author had very little doubt that if Mr. Lang- 
don's arrangement had been a friction clutch, instead of in the nature of u 
ratehet, and the tail piece of the lever had been not only passing through 
the web of rail, but keyed into it (by a steel key piece), he (Mr. Langdon) 
would have had a similar result. He was asked by Col. Addison, with regard 
to the rail contact, if the results were obtained under the normal conditions 
of working. That was so. He was afraid that in giving the period 
covered as six months, ending September 30th, and then reading the Paper 
at the end of January, would cause some doubt to arise whether a favour- 
able period had not been selected, or & special result tried for in view of 
this Paper. That was not so. Tbe Paper was written and sent in in 
October. Since then they had had almost continuous wet weather; and 
yet he was pleased to say they had had even better results, for only two 
failures had occurred in the four months from September JOth to 
January 5186. There was not a single failure either in October or 
January, so that these 400 rail contacts had been actuated in the aggregate 
by nearly 4,000,000 trains, with only two failures. It should be under 
stood that all these failures were on the safe side, leaving the apparatus 
locked. He had not had a single instance during the last twelve months 
of a failure on the wrong side. With regard to the remarks of Col. 
Addison as to the opinion which seemed to be entertained in some quarters, 
that treadles or rail contacts were uurcliable and difficult to maintain, he 
should like to say a few words. He did not care what treadle or rail contact 
might be invented now, or at any future time ; he was absolutely certain 
that if people thought they were going to put them down, and then leave 
them unexamined and uncleaned for an indefinite period, in the expectation 
that they would not fail, they were foredoomed to disappointment. In 
fact, they deserved to fail. He now came to the remarks of his friend and 
colleague, Mr. Spagnoletti. In the first place Mr. Spagnoletti complained 
because he had the temerity to give, as he (Mr. Spagnoletti) put it, undue 
prominence to one system, that was because the author fully described 
that which he knew all about, and left, so far as details were concerned, his 
friend to do full justice to his own. Mr. Spagnoletti seemed to make a 
very broad claim to the rail contact for electric locking, and to take it as a 
compliment to himself that others now used them. Every railway man 
acknowledged how much Mr. Spagnoletti had done in block signalling and 
electric locking; but surely he knew that electric rail contacts were devised 
and used for signalling purposes many years prior to 1875. As had been 
mentioned in the Paper, Mr. Edward Tyer had one in January, 1852, for 
train signalling (and in use) and in November, 1852, a Mr. J. S. 
Crowley proposed to use a treadle or rail contact for electrically 
putting the signal to danger behind a train, and for the levers 
to be also actuated by it or released so that an attendant could actuate 
them. Mr. Spagnoletti stated that with Sykes’ system the lock- 
ing instrument must be placed over the lever. But this was not 80. 
Again, Mr. Spagnoletti represented him as saying that he thought the 
lock indicator showing lock “off” and lock “on” should be in the line. 
He said nothing of the kind. He (the author) had always strongly urged 
that the signalmen should not work merely and solely by the lock indica- 
tions. They should work strictly to the block and leave the lock what it 
was primarily intended to be, a check upon the use of the lever of the 
corresponding outdoor signal until the block instrument, by giving the state 
of the section, indicated that the section was right for it to be used. 
The lock indications were merely to show if the lever could be used. In 
any system he thought that this principle of working was of the highest 
importance. With regard to Mr. Goodenough’s communication, he 
(the author) thought Mr. Goodenough misunderstood what he said 
in his Paper. He stated that as regards interlocking the tablet and 
train staff instruments on single lines with the starting signals that 
the arrangement scemed wanting, as there was nothiug to assure 
that the train should arrive at the other end before the signal lock 
could be again released. Every one of the conditions Mr. Goodenough 
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laid down as essential was complied with in the arrangements described, 
Mr. Weekes caused some amusement by remarking that they liad heard of 
nothing yet to stop the engine drivers from overrunning the signals. 
Something better than this was proposed by De Castro in 1853. He pro- 
posed, by means of electricity, that should two engines of different trains 
get within a certain distance on the same line of rails an alarm should be 
sounded on both engines, steam shut off on the second engine, and the 
breaks put on. In fact, having by him all the abridgments of all the 
electrical patents from the earliest periods, he had been extracting from 
them in his leisure hours a few notes in chronological order of those old 
inventions relating to railways. They were very interesting, and they 
induced a feeling of very considerable respect for the work of those who 
had trod the path before them, and a corresponding humility of spirit in 
estimating the value of their own work. It had been said that it was very 
undesirable to alter existing systems of block, necessitating the signalmen 
being taught an entirely new system of working ; and also that it was 
abaurd to suppose that railway companies would scrap all their present 
block instruments. This looked a formidable argument, but, in his opinion, 
too much was made of it. It seemed to him that to tack on to 
existing block instruments the necessary additional parts would cost 
just as much, if not a little more, than to provide the entirely new 
combined electric lock and block instrument made for the purpose. Then 
as to the altered system of working, they had entirely changed their 
system of working from Tyer's one-wire to Sykes's tbree-wire on 
their suburban lines in some 78 boxes. They had not found the least 
difficulty. Не was not aware of a single instance of mistake in working 
and never had the slightest hitch. There was the further consideration of 
simplicity in working, and that was particularly important on busy lines. 
He knew that on the Great Eastern Railway, when it was under considera- 
tion to adopt the single needle block, it was found absolutely impossible to 
adapt it, with its code of signals as in use on other railways, to the require- 
ments of their heavy suburban traffic. They could not have got their 
traffic through. In signalling trains there were a certain definite number 
of bell and plunger (or in the single needle block, needle) movements 


required to be transmitted by the signalmen for each train. He gave a few 
of the code requirements :— 
Tyer's double line block .......................-- 19 movements 
North-Eastern single-needle block ............ ó0 j 
Great Northern single-needle block. 32 " 
Midland single-needle block ..................... 44 3 
Sykes's lock and block (G. E. form)  ......... 11 


It would thus be seen how important the question was. So simply and so 
rapidly could the Sykes’ system be worked that they had boxes manned by 
one man where there were six lines of rails, with two or threc sidings con- 
nections and about 1,000 trains per day passing. He said distinctly that 
with the single-needle block, for instance, with any of the codes named, 
this working would be absolutely impossible. 


THE USE OF ELECTRICITY IN CASTING ALUMINIUM.* 


It has been found that with such metals as aluminium, where the 
shrinkage is considerable, and special precautions have to be taken 
to overcome it, the most satisfactory results are obtained by heat- 
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Hunt's Method for Casting Aluminium. 


ing the mould to the temperature of the molten metal when cast ; 
that is, the moulds should be heated to about 1,200'F., which is 
about the temperature of molten aluminium. Then the ingot mould 
and metal contained therein аге cooled together by a special pro- 
cess, as by a blast of cold air or water, until the metal in the sinking 
head, or *'riser," of the casting is the only portion still retaining 
its heat. 

This system is the one which has been found to be the most 
satisfactory in the manufacture of aluminium bicycles ; in fact, it is 
the only method which has been found to be satisfactory for making 
difficult castings, as the framework of bicycles. 


* From the Electrica?! Engineer of New York, 


A process having the same object in view, but allowing of more 
certain results being attained, has just been patented by Capt. 
Alfred E. Hunt, of the Pittsburg Reduction Company. In this 
method, instead of the heat being applied externally, the heating is 
done by passing an electric current through the metal mould, and 
taking off the current at the desired times and as wanted, thereby 
more conveniently and accurately obtaining the desired tempera- 
ture of the mould in the cooling of the aluminium and similar metal 
castings. 

The accompanying engraving shows the manner in which 
the method is applied in practice. The mould is supplied with 
two contact rings, the upper one, В, being fixed and the lower 
one, A, movable. Current is first sent through the contact 
rings until the mould is heated up to the temperature of molten 
aluminium. The metal is then poured and the lower contact ring 
A moved upward towards B, as shown in outline at C, so as to 
shorten the circuit through the mould and molten metal, and to 
cause the upper part to be heated by the current, while the heating. 
influence is removed from the lower part. The lower part will 
then cool, and its cooling is accelerated by water or an air-blast. 
The contacts are then approached still more, so as to expose more 
of the lower part of the mould to the more rapid cooling ; and so 
the operation is continued until the casting becomes solid and sufti- - 
ciently cold to prevent unequal shrinking. As the chilling of the 
metal progresses slowly from the bottom to the top, the casting 
shrinks in like direction, and sound castings are produced. The 
whole operation is economical and very efficient, especially when it 
is conducted in places where electrical energy is cheap. , 


MEETINGS OF SCIENTIFIC SOCIETIES, &. 


(To-day) FRIDAY, March Sth. 
ROYAL INSTITUTION. 

9 рт. Friday Evening Discourse, “ Оп Some Curiosities of 
Vision,” vy Shelford Bidwell, F.R.S. 

SATURDAY, March 6th. 
RoYAL INSTITUTION. 

3 p.m. Afternoon Lecture I.: “Electricity and Electrical 
Vibrations, by Lord Rayleigh, F. R. S. 

INSTITUTION OF JUNIOR ENGINEERS. 
7:30 p.m. Conversazione at the Westminster Palace Hotel. 
MONDAY, March 8th. 
NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 

8 pm. Ordinary Meeting at the Palatine Hotel, Hunts’ 
Bank, Manchester. Paper to be read: “ Methods of 
Charging for Electric Supply,” by R. P. Wilson. 

TUESDAY, March 9th. 
Roya INSTITUTION. 

$ p.m. Afternoon Lecture VIII.: Animal Electricity," by 
Prof. A. D. Waller, F.R.S. 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Papers to be further discussed: 
(1) „»The Main Drainage of London," by Messrs. J. E. 
Worth and W. Santo Crimp; (2) “ The Purification of 
the Thames," by W. J. Dibdin. Paper to be read: “The 
Mond Gas-Producer Plant and ita Application," by H. 
A. Humphrey. 

WEDNESDAY, March 10th. 
SOCIETY OF ARTs. 

8 p.m, Thirteenth Ordinary Meeting. Paper to be read: 
* The Prevention of Fires due to the Leakage of 
Electricity," by Frederick Bathurst. 

THURSDAY, March 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Ordinary General Meeting, Paper to be read: On 
Some Repairs to the South American Company's Cable 
off Cape Verde, 1893 and 1895,” by H. Benest. 

FRIDAY, March 12th. 
PHYsiCAL SOCIETY. 

ó p.m. Meeting at Burlington House. Paper to be read: 
“ А Mechanical Cause of Homogeneity of Structure and 
Symmetry geometrically investigated, with Special 
Application to Crystals and to Chemical Combination.” 
Illustrated by Models. By William Barlow. 

INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel, Paper to 
be read: The Protection of Buildings, &c., from Fire," 
by W. R. Beckton. 

ROYAL INSTITUTION. 

9 p.m. Friday Evening Discourse, “ Тһе Source of Light in 

Flames," by Prof. Arthur Smithells. 
SATURDAY, March 13th. 
ROYAL INSTITUTION. 

3pm. Afternoon Lecture II.: “ Electricity and Electrical 
Vibrations, by the Rt. Hon. Lord Rayleigh, F.R.S. 


* * Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week sbould reach us not later than 
Wednesday noon. | 
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THE WORCESTER WATER-POWER ELECTRIC 
SUPPLY. 


A peculiar interest has always been associated with the 
system of municipal electric supply at Worcester, from the 
fact of the power being derived from hydraulic plant fed with 
water from a river having а quite moderate fall The mill 
Bite at Powick, where the generating station ia situated, is in 
many respects a typical English mill site. It has been 
recognised, therefore, that in the bold experiment of supplying 
Worcester with electric power principally generated by 
hydraulic machinery many, if not most, of the problems 
connected with the general question of the utilisation of the 
power of rivers and small streams for a similar purpose are 
involved. Doubtless it is chiefly on this account that the 
progress of the station at Powick has been watched with such 
interest. Two complete financial years have now passed over 
that concern, and it is instructive to compare the reports for 
these two periods. It will be remembered that the Powick 
station is equipped with both hydraulic and steam plant, two 
of the four 125-kilowatt alternators being capable of being 
driven by either source of power, while the remaining two 
machines are driven, the one by steam and the other by two 
turbines. Thus one-fourth of the plant is entirely dependent 
upon water-power, while as much as three-fourths of it 
can, under favourable conditions, be so driven. On the 
other hand, no less than three-fourths of the maximum 
power of the station can be developed by steam alone, a pro- 
vision rendered requisite by possible drought, frost and flood. 
But this provision also involves a complete duplication of the 
motive power plant, the boiler and steam engine horse-power 
having to be made as large as the horse-power of the turbines, 
and on that account the capital outlay upon the station has 
been much higher than would be required for either a simple 
steam or a simple water-power station. Thus, the Worcester 
system has resulted in a capital outlay of about £122 per kilo- 
watt of generating plant. As we hope to show later on, this 
heavy capital expenditure has a very important bearing upon 
the principle upon which the business of electric supply should 
be carried on. 

It must be a source of satisfaction to those responsible for 
the adoption of water-power at Worcester, that Mr. E. T. 
Ruruven-Murnray, the electrical engineer to the Corporation, 
is now able to report that ** during the past year the expendi- 
ture to obtain such water-power as was available has been 
justified.” Taking the whole year, the station has been run 
on turbines alone for 66-7 per cent. of the total time, and on 
the turbines in conjunction with the steam’ engines for 8:9 
per cent., leaving only 24:3 per cent. of the time to the unaided 
working of the steam plant. In the first quarter of 1896 
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М. С. S. AMMETERS & VOL TME TER S. 
NALDER BROTHERS rue son, 


Sole Makers of these Measuring Instruments by arrangement with 


NALDER BROS. & CO., 16, Red Lion Street, B.C. 


Prices of Ammeters from 51 - 17s 60d 
Prices of Voltmeters from $592 „ 0 - O 


QUEEN STREET, CHEAPSIDE, LONDON, E.C. 
Telegraphic Hid Pope UDE LONDON.’ — Now No. а Pank 


“ROBERTSON? "7" 
LAMPS. 


Every Lamp guaranteed to be made at Brook Creen, Hammersmith. 


fí ROBERTSON’? Lamps have been proved by independent tests to be better than any other 
lamp ever placed on the market, and are much cheaper than any other English made Lamps. 


200,000 to 250,000 Lamps of all sizes always kept in Stock. 


0990000 


GEN ERAL ELECTRIC CO., Ld., 69, 11 & 88, Queen Victoria St, LONDON, E. C. 


And at MANCHESTER, GLASGOW, BIRMINGHAM, 5 E-ON-TYNE, irá MR MORI: &:с., &с. 


Mavor Coulson: Concentric Wiring 


47, King Street, Bridgeton Cross, s t 


THE CRYSTAL ELECTRIC LAMP COMPANY, LIMITED, 


OFFICES: ST. STEPHEN'S CHAMBERS, TELEGRAPH ST., LONDON, E.C. WORKS: KEMPSTON, BEDFORD. 
Telegraphic Addresses : ‘‘ Bulbs London," and “ Bulbs Kempston” 


хт Ок INGANDESCENT ELECTRIC LAMPS. 


High Efficiency and Long Life. 


Trade Mark ‘‘ ORYSELOO.'' Price Lists on Application. 


F. WIGGINS & SONS,) яо, TOWER HILL, E., 
Telephone No. 2248 Avenue, 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


2e— 


A? , = ШЕ ADOPTED ДТ EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, Є 


BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, otc., etc., 
And by the LONDON SUPPLY COMPANIES. 


Ў VARIOUS TYPES, A. S==== KEPT IN STOCK. . 


DULTON CONDUITS. 


FOR UNDERGROUND ELECTRIC MAINS < 
DOULTON & CO., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, S.E. BIRMINGHAM. acme St. 
WORKS: OWLEY REGIS, ST TAFFS. DEPOTS: POOL ....Soho St. 
SMETHWICK, nr BIRMINGHAM. 
ST. HELEN'S, LANCS. GLASGOW .... 
BURSLEM. PAISLEY, N.B. PARIS, PARIS...... 


- — — — =“: 
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“THE ELECTRICIAN." —- | 


the following forms a List ef the Leading Firms In the Eleotrioal and Engineering Trades, 
from whem all desoriptions of Eleotrioal and Enginesring Plant, Apparatus, Instru- 
ments, and Accessories oan be obtained. i - 


Advertisers are entitled to entries in this List free of charge 


particulars of which will be forwarded on application to The Publisher.” 


the Publisher. 


AGENTS (Electrical). PAGE 
Barend (0.) and Co., Dunedin House Basinghall-avenue, London, E. O... — 
Agents for Messrs. Hartmann and Braun, &0., &0. 
Conse and Simon 2 59, Queen Victoria-st., London, E. 00. 2 
ents for Constantia“ Incandescent Lamps, &o. 
Dennis (W. F.) and Co, 98, Billiter-street, London, E. C.. 
| Agents for Messrs. Felten & Guillesume & Antwerp Telepbone Works. 
Drake and Gorham, 66, Victoria-street, Westminster, London, 8.W. ....... е 
Sole Agente for the Jandus Aro Lamp, 
Internati Electric Company, 55, Redoross-street, London, B. O. . = = 12 
Agents for Mix and Genest (Limited), Berlin. 
Levi (J.) & Co., 97, Hatton-garden, London, E. C00. ³w 34 
Agents for Jules Richard, Paris. 


Quicke, С. F. 73, Finsbury Pavement, London, R. CO 26 
Agent for Messrs. Connolly Bros. 

Venner and Sillar, 10, Delahay-street, Westminster, London, S. W... e» 17 
Agenta for Chamberlain and Hookham, and for Pritchetts and Gold. - 

Wilhelm and Co., 182, Wool Exchange, Coleman-street,London,E.O......... -- 
Agents for Hard" Incandescent Lamps, Weinert’s Arc Lamps, an 

Mesars W. Kücke & Co. ig 
ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8. W... . 16 
% D. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Chariton,Kent.. 6 


Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. O., and Branche eee ces neto 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C., & Miliwall,E. 42 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria- street, 

Westminster, London, S. WW —— É—— КИН 


"TL. E. S. Accumulator Co., 8, Delahay-street, Westminster, London, S. W.. 9 
International Electric Company, 55, Redcross-street, London, Е.С. .......„ 14 
Lamina Accumulator Syndicate, Broad-street Avenue, London, E.C......... 10 
Salmony (H. M.) & Co., 61, Charing Oross- d., London, W. O. % 6 %% „ ә эе 99 20 
Siemans Hros, & Co., 12, Queen Anne’s-gate, London, 8. W.; & Woolwich, Kent. 6 
Tudor Aocumuiators,5, 0SS- ? chester ů——ꝓ MO 9090 99 4 
Wright, A. J., 70, Farriagdon-rd., London, E.C. ооооовоо оо 0009090000000 „%%% 7 
ALTERNATORS. 


Brush Electrica lEngineering Co. ,49, Queen Victoria-st., London, Е.С. ...... 85 
Crompton & Co,, Mansion House-buildings, London, E.C., and Chelmsford, 24, 2 
Easton,Anderson & Goolden,8, Whitehall-vl, London, S. W. Works: Erith, Kent 42 
Edison and Swan United Electric Ligut Company, Ediswan-buildings, 86-37, 
Queen - street, London, E. G., and Branne s 
Eleotric Construction Company, Wolverhampton; and Dashwood House, Oid 
Broad-street, London. E. e 222 „ „6 „„„%„„%„6„%„%„%„%„„%„„%„„ „ „666 G „ 6 6 %%% „%%% %%% „„ төөгө е а кез 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford27,33 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 18 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 6 


AMMETERS. f 
Berend (O.) & Oo., Basinghall-a venue, London, E. ....................... — 
Edison and Swan United Electric Light Company, Edisvan- buildings, 56-87, 

Queen-street, London, E.O., and Branches 


Electric construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E.C. eee... акаа ын ee PERMET - — 

Elliott Brothers, 101, 8t. Martin's-lane, London, W.C. 262 %%% %%% оо „% „% „%%% „„ ве 14 

Evershed and Vignoles, Woodfield Works, Harrow- road, London, W. 


23 
71 & 83, Queen Victoria-st., London, E.C., & Salford37,88 


General Electric Co., 69 
Union-ct., Old Broad-st. , London; & Chariton, Kent.1, 14 


Johnson & Phillips, 14, 


Muirhead and Co., 54, Old Broad-street, E.C. ; and Etmer’s End, Kent 16 

Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell, London, E.C......... 2U 

Nalder Bros., & Thompson, 34, Queen-street, Oheapsido, London, Е.О. ..... 27 

Paul, R. W., 44, Hatton Garden; and »atfron Hill, London, k. C.. „ 22 
Pitkin, J., 66, Red Lion-street, Clerkenwell, London, E.C. ...............„„ 22 
Richard, Jules, Paris.. SBereaeeeeseseeoeeseoeeeseaeseeseoeeesene оо ое ооо оооооооо 82 34 
Salmony (Н. M.) & Co., 61, Charing Oross-rd., London, W.O. ......,....... 2U 
lwich,Kent 6 


Siemens Bros & Co., 12, Queen Anne’s-gate, London, 8. W. ;& W 


— — ee 


ADDRESSES. 


TU ELRCTRIO LIGHT CONTRACTORS 1500 0 f r 

GMOUNT } 

STORE STREET, LONDON, W. C. шашар 
Established 1855. 


Hlectric Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
Electrical Testing and ‘Telegraph Instrumente, Electrical Torpedo 
pperatus. 


Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 
· ‘control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
Н.М. Home Office. Contractors to H.M. Post Ottice and War Ottice. 
Electrio Lighting Domestio and Publio. Estimates Free on Application. 

Kight Prize Medals awarded. 
Telephone No, 3548. Telegraphio Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Eleotrio Light Engineers and Contractors, 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, Dynamos, Switches, Electroliers, Brackets, 
Ko. Specialities in Primary Batteries for Eleotrio Lighting, Venetian 
Sbades and Glass, Oarbons, &o. Temporary Lighting on any scale at 
short notice. Estimates free. Telephone No. 3602. 
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ing to the size of their Advertisement, Additional entries are made at a low charge. 


Bold Type entries or additional matter can be arranged for with 


ANTI-FOULING COMPOSITIONS. PAGR 
Indestructible Paint Company, 27, Oannon-street, London, B.C. ............ 37 
Works, Garford-street,London, E. .. 37 


Kirkaldy,(J.) and Sons, East London 
ARG LAMPS. (see Lamps) Г 
ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, Е.О. ...... 17 
Willcox (W. Н.) and Go., 84 and 86, Southwark-street, London B 
AUCTIONEERS AND VALUERS (Mechanica!). 
Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street. London, B. C., and 
Manchester оооовое о2о сеоооооооооооо оо 6.0 0.0 0.0 оо 0.9 ою ою OF GD ол оо оз овоз 60 e 21 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8.W....... 16 
“ D.P.” Battery Oo., 660, Viotoria-st., London, S. W. ; and Old Charlton, Kent 5 
Edison and Swan United Eleotrio Light Company, Ediswan- buildings, 86-87, 
Queen-street, London, E. C., and Branches ep M 84 
Hiectrical Power Stor. Co., 4, Great Winchester-st., Lond., E. &.; & Millwall, E 43 
Epstein Electric Accumulator Go., Victoria Mansions, 28, Victoria-street, 
estminster, Londo S. W. 566 %%% „„ „6 „%.“ 6 „ % % % ↄ оооооо 40 cà оо өө ол 1 
Genera! Electrio Co., 69 71,& 83, Queen Vioforia-st., London, E. C.; & Salford 27,83 
I. E. S.“ Acoumulator Co., 8, Delaha eet, Westminster, London, S. W. .. 


International Electric Company, 55, Redoross-street, London, E.O........... 
Johnson and Phillips.14, Union-ct. , Old Broad-st.. London; & Chariton, Kent 1,18 


Krupka and Jacoby, 61 and 62, Watling-street, London, E. CO...... 11 
Salmony (Н. M.) & Oo., 61, Charing rd., London, W. 0... . 90 
Siemens & Co.,12,Queen Anne's-gate, London, 8. w., & Woolwich,Kent. 6 


BATTERY JARS. 


BEARINGS. 
Roller Bearings Co., 1, Delahay-street, London, S. W.. ce een 8 
BELTING. 
Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London,8.E.......... 8 
BOILERS. 
Clayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, Е.С. — 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., London, Е.О. 26 
Sarton, ойон & Goolden, 8, Whitehall-place, London, 8. W. Works: s 
en 6 % %%„%1 a оооо ¶ ¶ о 6 „ 6 6% 66 6% „ „ „ 66 ее 6 %% „„ „„ „„ „% „„ „% „%%% % % 9 % „%% „%%% „% „0% 
Mather and Platt, Salford Ironworks, Manchester . 26 
Weeks (J.) and Co., Chelsea, London, 8.W. 6 % 8009909000940 оо оозоовоовоо о0о ое 13 


CABLE COVERING MACHINERY, А 
Johnson & Phillips, 14, Union-ct., Old ftoaa-st., London ; & charlton, Kent. 1, 18 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland.............- 10 
OABLE OOMPANIES. 
African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, Е.С. 
Anglo-American Tapapa Oo. j 26, Old Broad-street, London, E.C........... 
Brasilian Submarine Te ‚ Oo., Winchester House, 60, Old Broad-st., London. 
Commercial Cable Co.,258, Broadway, New York, U.8.A. London Office, 
55 and 56, Bishopsgate-street Within, London, Е.С ...................... 
Direct United States Cable Co., Winchester House, 50, Old Broad-st., London. 
Eastern Telegraph Oo., Winchester House, 60, Old Broad-st., London, Е.С... 
Eastern Extension Tel. Oo., Winchester House, 50, Old Broad-st., London, Е.С. 
Eastern & S .African Tel. Co., Winchester House, 50, Old Broad-st.,London, E.O. 
Indo-European init Co., 18, Old Broad-street, London, E.C............ 
WestAfricanTelegraphCo.,WinchesterHouse,50,01d Broad-st.,London,E.C 
OABLE SUPPLIES. 
Callender’s Cable and Construction Co:, 90, Cannon-street, Gondun, E.C.; 
and Erith Marshes, Kent. — re 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quiche, 
72, кышу lars БО CEC J ĩ TET INO 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. C... 
Edison and Swan United Klectric Light Company, Ediswan-bnildings, 86-37, 
Quoen-street, London, E. G., and Branches .................... „ sv WX qu 
Velten and Guillesume—35016 Agents: W. F. Donnis & Co., 28, Billiter-st., E. CU. 
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THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 


India and the East. 
Correspondence invited on any subject which iay. be of interest to the profession. 
RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage); 
ENCLISH RATE, Yearly ... 40s 


INDIAN RATE, Yearly ... 820 | 
CALCUTTA. 


Published at 137, Canning St. 
LONDON OFFICE: 28, Victoria Street, Westminster, S. W. 


USEFUL HANDBOOKS. 


By EX". B. BAD т. 
Price ha. 6d. each, post free. 
INOANDESOENT WIRING HANDBOOK 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BHLL-HANGHR’S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK. 


"THE ELECTRICIAN” PRINTING а PUBLISHING OO., Limited, : 
1, 2 and 3, Salisbury-court, Fleet-street, London, E O. 


(WITH TABLES), 
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= 7 " F Cyclone Electric Fan 


NIE 1 - Has been proved by the highest authorities to 
(OU be the Most Efficient in the Market. 


MD MATTHEWS & YATES, 


Swinton, MANCHESTER. 


ER. 
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THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4,Penyurern Road, EARLS COURT7,S.W. 


ММ И & IS 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
Senior Instructor: C. РРО M.I.E.E., M.I.M.E. 


ММ 7 „А-АА. АУ САЛМ, Х.А. М у УС. М мА 0л ММ 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, &c. 


TME 

wW AUTOMATIC 
STANDARD SCREW 
COMPANY 
MALIFAX _ 


If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY: 
` SEND BIX STAMPS FOR 


MONTHLY MACHINERY RECISTER, 


The кат Stock of Miscellaneous Machinery in the 
ingdom, Ready for Prompt Delivery. 


Classified Index to Electrical Trades— Continued. 


CABLE SUPPLIES—Continued. 
British Insulated Wire Co.. Preston 
Ealaan and Swan United Electric Light Company, Ediawan-buildings, 36-87, 

Queen-street, London, E. C., and Brandes 


Fowler-Waring Cables Co.. 10. Fenchurch-atreet London, E. C; &N.Woolwicb — 


General Electric Co.,69, 71 & £8, Qucen Victoris-st., London, E. C.; & Salford 27,33 
Glover (W. T. )& Co.. Salford, Manchester; and 89 Victoria-st., London, S. W. 
Henley's (W. T.) Tel. Works Co., 27. Martin's-lane. Lond., E. C.; and N. Woolwich 1 
Johnson and Phillips, 14, Union-ot., Old Broad-st., London; & Chariton, Kentl, 
London Electric Wire Co., Playhouse-yard, Golden-lane „London; B, C... 
Salmony . M.) and Co., 61, Charing 088-road, London, W .C. pene 20 

ros, and Co., 13, Queen Anne'aGate, London; and Woolwich, Kent 6 


Siemens 

Booclété a preter bert des Cables Electriques, Cortaillod, Switzerland ...... 12 

Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
„oo „E. C. and Liverpool.. 6 0% „„ „„ „ 0 „ ее % „ 6% % 6% „ оо „ 1 


Brush Electrica [Engineering Со, 49, Queen Victoria-street, London ,E.C. .. 85 
Carbon Syndicate, 39, Victoria - street, Westminster, 8. W. 84 
Kdison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London. E. O., and Branchen 84 
General Electric Co. , 69,71 & 88, Queen Victoria-st.,London, E. C.; & Salford 27,38 
Johnson and Phillips, 14, Union-ot., Old Broad-st.,London; & Chariton, Kent}, n 
Erupka & Jacoby, 61 and 62, Watling-street, London, 
Salmony (H. M.) and Co., 61, Charing Cross- road, London, WGS 2) 
„ Bros. and Co., 13, Queen Anno’s-gate, London; and Woolwich, Kent 6 
Edison and Swan United Electric Light Company, pan ee 86-87, 
Queen-street. London, E. C., and branches»... 
General Electric Co., 69, 71 & 83, Queen Victorin-st. „London, E. C.; & Salford 27, R3 
Harris(J. F. and о. ) 50-60, WIIson-street, Finsbury, London, K. . 24 
McGaw and Со. ,York-road, Lambeth, London 8. W.... „ 
CHEMICALS. 
Boor(G.)and Co.,1 and 9, Rei du cM a a Pi Withont,E.C, 13 
COMDEMSITO PLAN т: 


street, London, 8. W. ) T ee ЭН 
Easton, Anderson & Gaoid- n,. Whitehall. pi. Londa S. W. Wok Erith, Kent 42 
Muirhead & Co., 54, Old Broad- street, E. C.; ара Elmer’s End, Kent 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. W. —€—À 2 
CONDUITS. 


Crompton & Co. t E. C. and Chelmsford 26,81 
Doulton and Co., Lambeth, London, B. ................................ 27 
Fowler- Waring Cables Co., 10, Fedoharchak, London, E.C.;& М. Woolwich. — 
General Electric Co., 69,71 & 88, Queen Victoria-st. ; London, E.C.; & Salford 27,33 
Johnson and Phillips 14, Union-ct. „Old Broad- at., London; 34 Chariton, Kent 1,18 
Laurence, Scott an Co., » Gothic Works, Norwich АРЕ es —— 2 
Stiff (J.) and Sons. The London Potteries, Lambeth, London, I8. E. — 7 

ORUCIBLES, PLUMBAGO. 

Carbon Syndicate, 80, Victoria-street, Westminster, 8,W. 
Doulton and Co., Lambeth Pottery, London, 8.E. 
OUT-OUTS. 
Berend (O.) and Co.,DunedinHouse, ICY Ry, er avenne London, „E. O.. . — 
Dorman and Smith, Manchester; and 94, g Cross-road, London, W. C. 29 
Edison and Swan United Electric Light Com pany, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches .... 84 
General Electric Co., 69, 71 & 88, Queen Victor!a-at., London, H. G.; & Salford 37,8 
Laurence, Bott and Co., Gothic Ае р Norwich ns 1 


Lundberg, A: P., Bradbury. st, London, N.... mess 17 
Salmony (Н. M.) and Qo ele Chasing Or 5 W. O. e 
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FE , DISINFEOTANTS. 


PAOR 
Sanitas Co.. Three Colts Lane BethnalGreen, London, I... as œ æ as asos 84 


| 
‚| DYNAMO BOLTS. 


Armstrong, Stevens «nd Bon, Whittall-street, аиан „ — 
DYNAMO BRUSHES. 

Dickson, James, 48B, Gray’s J^n-road, London, W.C. ....................... e — 

Edison and Swan United Elcctric Light Company, Ediswan- buildings, 86-87, 


Queen-atreet. London, E.C.. and Branchen.. B4 

General Eleotrio Co., 69,71 & 88. Queen Victoria-st., London, E.C.; & Salford 27,33 
DYNAMO MANUFACTURERS. 

Allen (W. H.), Son and Co., Bedford; and 19, Great George-st. London, З.М. — 
Brush Electrical En neering Co. ,49, Queen Victoria-street, London, u. O.. 85 
Clarke. Chapman and Co. Gateshead- on- Tyne; and 50, Fenchurch st. „London 8 
Clayton Foundry Co., Clayton, Manchester 1t 
Crompton & Co. „Mansion House- buildings, London, E. C.; and Chelmsford 24, 1 
Crypto Works Co., 29, Clerkenwell-road, London, Е.С 
Davy Electrical Construction Co 15, Victoria-street, Westminster, S. W. M 
Easton, Anderson& Goolden. 3 , Whitehall-pl, London, B. W. Works: Erith, Kent 42 
Edison and Swau United Electric Light Company, 'Ediswa n- buildings, 36- -87, 


. Queen-street, London, E. C., and Branches 4 
Electric Construction Co., ‘Wolverhampton; and Dashwood House, ‘Old 
Broad-st., London, E.O. .,., еее ее е е еә» bea = 


Fowler (J and Co., Leeds, and 4 , Lombard-atreet, London, Е.С. .. 
General Electric Co. 69, 71 & 88, Queen Victoria-st. „London, E. C.; & gaiíord 27, 43 
Holmes (J. H.) and Co., Newoastie-on- e; and 17, Soho-square, London, W. 
Johnson and Phillips, 14, Union-ct., Old Broad -st., London; & Charlton, Kent, " 
Laurence, Scott and Co., Gothic Works. Norwi oon 
- Mather and Platt, Salford Ironworks, Manchester .... 
Newton Electrical Works, Taunton, England ........................ ꝗq : e — 
Opperman, C., 2, N Clerkenwetl, London.E.C. .. — 
Siemens Bros. & Queen Anne's-gate, London, 8.W.; ; & Woolwich, Kent 6 
EBONITE AND VULCANITE 
Harburg India Rubber C.Co. „F. Winter, 188, London Wall, Wood-st., London 19 
Moseley (D.) and Sons, Chapel Field Works ,Ardwick, Manohester.......... 15 
ELEOTRIO BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Qucen-street, голдор, N. G. ond Branches ....cssesosssssssososocosoeseso 
General Electric Со. ,69, 71 & 88, queen Victoria-st. London, E. C.; & Salford 27,33 
Telegraph Manatactarica Co , Helsby, near Warrington ; and 11, Queen 
Vi a-street, London. EC. and Liv 
Western Electric Co..79, Colemau-siteot, 
ELECTRIO GAS LIGHTERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, H 
‘Queen-street,London, F. O., and Branches 
General Electric Oo., 69 & 71, Queen Victoria-st London,£.0; @valferd.. . $7, 85 
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ELEOTRIO LIGHT CONTRACTO 


ка, 

Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 

"gtreot, London, B.W. ааа наана реа заета y VPE аена 
Brush Electrical: Eng. Co., 42, Queen Viotoria- street, London, E. C. — 35 
Crompton & Co., Mansion House- buildings, London, E. C.; and Chelmsford 24 gti 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, S. W. . 34 
Drake and Gorham, 66, Victoria- street, London 8.W...... r E T 
Easton, Anderson and Goolden, 8, Whitehall- се, London, B.W. ........ 43 
Electric Construction Oo., Wolverhampton ; ; an Dashwood House, Old 

Broad-st., London, mae „e 


6e „„ „ eee „eee ао ә о ө & 


Elec. Power бетше |а Co., 4, Gt. Winchester-st London, Е.С. and Millwall, E. a 
Henley Hanley it Vra Works ren — — at Lo benen olwich 1 
orksCo, s-Ine, on-st,Lon - Woolwic 
London, E. C; & Bourton, D 


Victoria-street, orset А 
— È Ae Union ot. ,Old Broad-st.,Lond. ,I O. ds Charlton, Kent 1,15 
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ELECT RIG LIGHT CONTRACTORS—Continued. PAGE 
harton and Down, 82a, New Bond-street, London, WW... 
F Gothic Works, Norwich зоооооозоооовооовоәзоовооео га 2 
Mather and Platt Salford Ironworks, Manchester ............... S a E ERR .. 26 
Вах (Julius) and Co., Ridgmount-street, Store-street, London, W.O........... 28 
Siemens Bros. & Co., 12, Queen Anne's-gate, London,S. W.; & Woolwich, Kent 6 
ELEOTRIO MINE EXPLODERS. 
"mE т Вгов. & Со.. Чер anne eante London,5.W.; & Woolwich, Kent 6 
IO MINING MAO 
Easton, Anderson & Goolden,8, Whitehall-pl.,London,S8.W. Works:Erith.Kent 42 


2,8 
Edison & Swan United Electric Light Company, Ediswav-buildings, 36-97, 
Quee*-street, London, E. C., and Branches 
General Electric Co., 69, 
ELECTRIO TRAMWAY SUPPLIES. 
ii anderson. A. and 22 ‚М. 5 Westminster, London. S. W. .. 
INEERS and м 
Ваша Е.) & Со., Ledsam-st. Works, Birmingham ; and 9, Victoria st., 
on on,8 *0909500€«9996€9090009*€0992500900900090000000900250002250000909 6 6 % овоо 
British Thomson. Houston Co., 88, Cannon- street, London, E. С. dU RA E be 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, Е.С. .. 
Chamberlain апд Hookham, N ow olomew-street, Birmingham . 
Chloride Electrical Storage Syndicate, 89, Viotorla- street, pondon, 8.W..... 
Clarke, Chapman & Co.. Newcastle-on-Tyne, & 50, Fenchuroh-et,, London,E.C. 
Clayton Foundry Co.. Clayton. маса 


Connolly Brothers, Blackley, Agent: | C. F. Quicke, 72, Finsbury- 
pavement, London, Е.О. ...................... 


Crompton & Co., Mansion House-buildings, London, EC. “and "Ohelmst Ид. 24, 
Davy Electrical Construction Company, 15, „ Victoria-at., Westminster "s 
Drako and Gorham, 66, Victoria-street, London, ..! ТҮГЕ 

Easton arion, Anderson and зоо, 8, Whiteball-place, London, BeN; Works: 


ооьзооооозовозвооо осо оооо %% „%—fff оозе 


2 (J.) and Co 


Hind ТАРИ 


824 
осаго Roott and a bows Sit Works, Norwich 
Mather and Platt, Salford Ironworks, Manchester 
Mavor and Couleon, 47 1, e Bridgeton Cross, G 
Nalder Bros. and Co., 
Rigg, J. H., 48, à Co., 18 
Pulsometer Engineerin 


ow 200 3000600 2000 0 
Red Lion sree, ной Wen, London, Е.О 
no, L 2 26 „6 „„ все о coco ce 
ng Co., Nine ao Elina ese Works, London, W... 
Sax (Julius) and Co. , ount-street, Btore-streot, ' Londen, W. O. T 
Siemens ie & Co. „12, nAune'e-gate London fl. W.; 4 Woolwich, Kant 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, S. W... 
ENGINE PACKING. 
Willeox (W. H.) and Oo., 84-86, Southwark-street, London, 8B... -e ~ 
an dire Company, Dock House, Billiter-street, London, B. O. 
Allen (W. H. eee Oo., Bedford; & 19, Gt. George-street London, 8.W.. 


d’ eecc 


34 
т & 88. Queen Victoria-st., London, E.C. QR Balford 27,53 


9 


17 
16 

8 
13 


98 
26 
84 


EX. 1 EAST Te 


= 
=з 


но 309,8. А . Ledsam-st. Works, Birmingham; & 9, Viotoria-st 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, R. O... 85 
Clarke, Chapman & Co. Gateshead-on-Tyne ; & 50, Fenchiireh tt, peo. 8 
Clayton Yi uttleworth, Lincoln; and 95, Queen Vioctoria-st., London, E.O. — 
Crossle Prot; . Manchester ; ; and 10, Rt. Bride-st, London, k. C. Q... 81 
Davey, V 78, Queen Viotoria-st., London, Е.С. 26 
gd Anderson & and оо ав, 8, Whitehall-place, London, B. W. Works: d 
Ken €*0900900980000€0500€9069*9500250099 „eee = 
Fowler (J.) and Oo., Leeds ; 'and 6, Lombard-street, London, K. G. — Án 
Hindley, E. 8., 11. Queen Victoria-st. London, E. C.; and Bourton, Dorset — 
Mather and Platt, Salford Ironworks Manchester 96 
Ransomes, Sims * Jefferies, I wioh ; ; and 9, Gracechurch-st., London, i E. G. 10 
Kobey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st., E. CC.. 4 
Willens and Robinson, Thames Ditton, Surrey”, — 

ENGRAVERS AND DIVIDERS, i 
Naumann, P., 71, Pentonville-road, Loudon, N. .... 85 
Braham, A. & E., Bridge House, par Queen Victoria-street, London, E. C.. 14 

EXPANSION SHEETING AND RINGS. 

“ы! Asbestos Company, Dook House Billiter-street,London, Б.О ..... 17 
1 15. “ong lane, L pondon, E 6 — 
Moseley (D.) and ate Oha Field Hbi ded viek, Manchester 15 
Mosses and Mitchell. 68-71 Ohiswell- street London, E. 0. Ub 

FITTINGS FOR aru edi. LIGHT. 

and Froad, 40-43, O -street, Strand, London, W.O............ 
Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford 24, 26 
Corman and Smith Salford, Manchester ; and London and Glasgow........ 29 
Edison and Swan United Electric цех Company, Ediswan Buildings, 86-87, 

Queen London, E. C., an 33533301000 о 99 44 
Evered and Co., 27-85, Drury el London, W.C.; and Birmingham... là 
General Electric Co., 69, 71 9. J 88, Queen Victoria-st., London, E.C., & Salford 27,88 
Johnson & Phillips, 14, Union Old Broad-st., London; & Chariton, Kent.1 18 
P ( ; Wharton and Down, 824, ew Bond-st. London. . оовооеооооозооооо 28 
Lundb „A. P., Bradbury street (шал, pdon, N. КК КҮТТҮК ССКП W 
Macfarlane and Co. % oĩ ˙ ⁵ . 55 
1 o M.) and Co., e Неву," 88- London, W. 1 1 sanss з» 20 

egraph Man y, near Warrington; and 11 

Victoria-st., London, v J 
Western Electric Co., bo, | Coleman аген London, K. C шылыш. 9 

FLUORESCENT SCREENS. 

Berend (O.) & Co., Dunedin House, Basinghall-avenue, London, Е.С. .... — 

Bonnella (Н. D.) & Son, 58 Moctiuner-swecs London,, .................. 13 

Соввог, 67, Farringdon-road, London, Е.С. ......... тые sts — Á— ОЛИ, 
FUSES. 


Edison & Swan United Electric Light company, PUSTAR bunal, 32-37, 
Queen-street, London, E. U., ind i pu MR 
Laurence, Boot and Co., (30.016 Works. Nor- ion 
doneral Electric Co., 69, ul & $8, Queen Victoria-st., London, E.C. ,& Salford 27, 
GAS LIGHTERS (ELECT 


3 
83 


General Electric Co., 991. 4 88, Queen Vietoria- at., London. B. O, & Salford 27,33 


GENERATORS. 
British Thomson-Houston Co., 83, Cannon-street, London, E. c.. — 
QLOBES AND SHADES. 
Dorman and Smith, Manchester; and Londonand Glasgow ................ 99 
Drake and Gorham, 66, Victoria-street London, 8. W. 8 e I 
dison and Swan ectric mpany, Ediswan-buildings 
36-37, Queen-street, London, E. C.; and B Branches . 84 
Evered and Co., 37-85, D -Jane, London, W.C., and Birmingham n 
45155 Electric Co., sev 3 Queen Victoriast, 00400, E.C.,& Salford 27,83 
ohnson and Phillips on- ot. road- ; 8 
VERON ane. , А s ndon; & Chariton,Kent1,1 
„ J., 8, 9 & 10, Hatton-garden, London, E. CO... — 
Harburg India Rubber C. O0. 1 Winter London Wall oen RC... 1 
Moseley (D.) and ons, Chapel Hold Works aan Man ter d ii - 18 


INGTRUMENTS. 
Berend (O.) and Co., Dunedin House, Basinghall-avenue Беков, Е.С. .... 
Cambridge Scientific Instrument Co., Cambridge .. 
Chamberiain and Hookham, New Bartholomew-street, Birm 
Crompton and Co.. Mansion House-bulldings. 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-stroet, London, E. C., and Branches 
Elliot Brothers, 191, St. Martin's- lane, London, W.C 
Evered and Co. ‚ 97-85, Drury-lane. London, W.C. : and Birmingham ........ 
Evershed & Vignoles, Woodfield Works. Harrow-rd., London, 


PAGE 


ningham 17 
London. E. C. & Chelmsford 24, 28 


1% 


23 
General Electric Co., 69. 71 & 88, Queen Viotoria-st., London, E. C. '& Salford 27.88 


Hicks, James J., 8, 9 4 10, Hatton - garden, London, E. C. 
Johnson & Phillips. 14, Union-ct., Old Broad-st., London 
Muirhead and Co , 54, Old Broad-street, Fr. C.; aud Е mers End Kent 


& Charlton, ‘Kent 1, 18 


Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell. London. KC. 20 
Nalder Brothers and Thompson, 81, dun at, са "n London, E. CO. 87 
Eea E i 44 Hatton and Gt. London, E.C. "0099 23 
Pitkin 56, Eod Lion-street, 55 London, E. g €"e"puocsoecíc(cvcoecícocc£eo €. 9 94 23 
Richard, ы. Paris оооооооовооооо ое оосозоороовоовоьововвоооофроозоеооо ооооовзоо зо 34 
Sax (Julius) and ue ount-street Store-street, London, И.О... 28 
Siemens Bros. and Co., 13, Queen Anne's-gate, London; and Woolwich, Kent 6 
Stanley, W. F., Great Turnstile; Holborn, London, Е.С. оооооооооосвоосоовооео 21 
Telegraph Manufact ‚ Helsby, near Warrington; and 11, 
Iotoris-street, Sce ЕЧ C. ; and iverpool NISUS ME | 
White, James, 16-20 ,»Cambridge-street, Glasgow @eeseesseeeseeeeen eee 08 ee eee — 
 INSULATING MATERIAL. 
B ley & Co., Stanho pe-street, Birmingham. %% o 6 e 06600 „ O eee 19 
Bullers Limite, 82 and 83, Queen-st, London, E. C.; ani Hanley aud Tipton — 
Delaware Hard Fibre Co., 15, Lang jane, London, B. 3 ss... — 
Moseley (D) aod Sons Chapel Field Works, Ardwiok, М E „„ 
Manas and Mitchell LART. Chiawell-atraat, London, E.G Ee as =e cé =o =e m ee. DÖ 
Soholzig (Oscar), Dashwood House, London, E. Cee... .. 
INSULATORS. 
Bullers, Limited, 82 & 33, Queen-st., London, E.C.; and Hanley and Tipton. — 
Doulton and Co., Lambetb Pottery, London, S... 27 
„Edison and Swan, United Electric Light Compan ?, ” Ediswan- buildin 24, 86-87, 
Quern-st, E. C., ‘and Branche“. DES viuda wa xe ws. A 
Evered aud Oo., 31-65 Drury-lane, London, W. Q.: 'and Birmtagham —-— 14 
General Electric Co., 69, 71 &83, Queen Victoria-st London, E. C.; & Salford 27,33 
Henley's (W.T. Tel. "Works Co., M. Martin's-In, Cannoa-st., Lou. K К. Woolwich ' 1 


Johnson & P 
Siemens Bros. "s » 19, Qneen Aune's-gate, London ; ; and Woolwich, Kent. 
Stiff (J.) and Sons, London Potteries, Lambeth, London, 8. 
. Telegraph Manufacturing Co., Helsb 
Viotoria-street, London, E. O. and 
LAM 


РӘ. 
Berend (O.) and Ca., Dunedin House, Basinghall-avenue, London; ЕС. — 
British Thomsoo-Houstoa Co., 88, Cannon-street, Lon don, Е.С. 
Brockie-Pell Arc Lamp, #7, Queen Victuria-strest, Ln lon, E.C. 
Brush Electrical Bagiueeriug Co.. 49, Queen Victoria-stroet, Londou, 20. ге 
Conse and Simon, 62, Queen Viotoria-street, London, B.C. ....... 
Cossor, 67, Farriugdon-roa, L»udon, Е.С. 


Baar Warrlngtoa| and 11, Queen 


A, nn 


Crompto 
Crystal E ectric Lamp Co, St. Steph -n's Cambri, Te'egraph-:t, Londan, E. C. 
Davy Electrical Conutruotiou Co., 16, Victoria-street, Westminster, N. W 
Dorman and Smith, Manchester; aud London and 
Drake and Gorham, 66, Victoris-street 
Edison and Swan United Rieo:io Light Co., Ediswan-buildings, 86-87, 
Queen-street, E.C. ; and Branches............ 55 
Blectric Construction Company, Wolverhampton; ‘and Dashwood House, Old 


Glasgow *" 0090099 sed 
London, S. W. 562 6666 66 „„ „„ „ 2 


LAMP PILLARS 

Edison & swan Unitel Electric Light Company, Ediswan- апаа, 86-8, 
Queen-street, London, E.C., and Branches ...... T 

Macfarlane and Co., Glasgow. 

LEAD MACHINERY. 


ene 


LIGHTNING CONOUOT 
Edison & Swan United Electric Light Company, Ediswaa-buildiugs, 88-37, 
ТТЕ -street, London, E. C., and Branches 


Muirhead and Co. d » Old Bro d. street, К.О ; and Elmer’s End, Keat .... 


Bax (Julius) and Ridgmounv-street, Store-strevt, London, W. O... 99 
LUBRICANTS. 
Kingtisher Patent Lubricaticn Co., Leeds ............ TET РЕР ... 24 
Wilcox (W. Н.) and Uo., 54-59, Southwark-strvet, London, 8. .. З 
MANUFACTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow........ 29 
Drake and Gorham, 66, Victoria-stree London, 8.W... 1 PR 7 
Easton, Anderson & Goolden, 3, Whitehall-pl., London, 8. W. Works:Erith, Kent 43 
Edison and Swan, United Electric Light Company, Baletean. Dulldlugs, ö., 
Queen- street, London, E. C., and Branches eee nt 84 
Eluott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. C ry 14 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.,& Salford 27,33 
Henley's(W. T. ) Tel. Works Co. ‚87 Martin’s-lane London,and N. Woolwich. 1 
Johnson & Phillips,14, Union-ct., Old Broad-st., London ; & Charlton, Kent.1, 1 
Laurence, Scott and Co., Gothic Works, Noreen. viso sm 
Lundberg, A. P., 0. 84, Od Broad: , Kingsland, London, N — 17 
Muirhead "and Co., 54, Old Broad -street, E. C.; ; &od Eimer's End, Kent...... 16 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E. C. 20 
Sax (Julius) and Co. , Ridgmount-street, Store-s London, W. O... 1 
Siemens Bros. Queen Anne's-gate, London, S. W.; & Woolwich, Kent 6 
Telegraph Manufacturing Company, aby, near War ; and 11, Queen 


n and Co., Mansion | Honse-bnildings, London, E.C C. i & Chelmsford 24, 


' General Electric Co., 6, 71 & 88, Queen Victoria-st., London, k. O.; & Salford 27.43 
35 


8, 14, Union-ct., Old Broad-st., London; & Ghaviten Kent 1, > 


1 


Pp 


31 


Broad - street, London, Е.С. . 5 6 „ 6 „ „ 66 6 „6 0 6 6 %% % œꝶ ͤ h „e „„ „„ „„ seed те 
Gabriel and Angenault, 81, Victoria-street, "London, $8. W. NUN 
General Electric Co., 69, 71&83, Queen Victoria-st., London, E. O:; 4 Salford | 27 83 
" Hara " Inoandescence Lamp Co.—Sole Agents, Wilhelm and Co., Wool 

e, London, E.C. *999*8000€9€00908250*€.6060800€0€€900000000929€89 ee 19 

House таа) and Co., Newoastie-on-Tyne; & 17. Soho -s. London, W ican:  @ 
Han, Incandescent Lamp Co. —Sole Agent, Fernand ispir, 3, East In 

nngarian Incand E.C. eeeee ооооеооооосоооооовоовоооооотооо оо оо оа оооооооовооое — 
International Electric Co. 55, Redoross-stree street, London, E. C. 14 
Johnson & Phillipe( Arc), 14.0 Union-ct, Old Broad-st, London; & Chariton, Kent 1, 18 
Scholzig (Oscar), Dashwood House, London, E. C. — 
siemens Bros. and Co., 13, Queen Anne's-gate, London, . W.; aud Woolwion e 
Still (W. M.) & Co.. 94, Charies-street, Hatton-garden, London du aes d E 13 
sunbeam Lamp Co.. Gateshead-on-Tyne: and 50, Fenchuroh t., Londoa. Е.С. 17 
Weinert, K., Admiralstrasse 18d, Berlin. —Sole Agents, Wilhelm and со: d 

182, Wool Exchange, Coleman-street, London, E.U. ...................... 19 
Western Electric Co. (Arc), 79, Colemun-street, London, E. G00 Y 
Zurich Incandescent Lamp Co., 47, Victoria- street, London, 8. W. i еа 

LAMPHOLDERS. 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 

Queen-street, London, E.C., and Branches........ save uence. E 
Electrical Company, 122 and 124, Charing Cross-road, London, W. 


General Electric Co., 69, 71 & e, Queen Victoria- street, London; & Salford 3, 3 


81 


Wilson (J.) and Son, ла ш Johnstone, Sootland 000000 09 008 © о 000000 0 0 909 10 


31 


General Electric Co., 69, 71 & 55, Queen Victoria-st., London, E.C.; & Salford 27,33 
Johnson & Phillips, ia, Onion-ct.. Оа Bruad-ut., London: & Ubariton, Kent. I, 115 
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Classified Index to Electrioal Trados.— Continued. | 


METERS (Electricity). 
Chamberlain and Hookham, New Bartholomew-streat. Birmiugham ........ 
Edison and Swan United Electr-o Light Company, Ediswau-buildings, 86-87 

Queen-strect, London, R. O., and Branches......... aa Rd d sees. abet VE 
General Electric Co., 69, 71 & 88, Queen Victoria-st. London, E. C.; & Salford87,83 
Johnson and Phillipa, 14, Unfon-ct.. Old Broad-st., London; & Charlton, Kent.1, 18 
T.aurenca, Soott and Co., Gathin Works, Norwich..... .......— ---— 2 

Co., 82, Victoria-street, Westminster, London, 8.W.... — 


Westinghouse Elec 
MIOA. | 
Sanders, Wake & Co., 23, Grent St. Helen's, London, Е.С. ................ 8 
Wiggina(F.) & Sons, 10, Tower-hill, and 104 and 108, Minories, London, E. O. 37 
MICROPHONES. 


Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. C.: and Coventry, England.............. i 

General Electric Co., 69, 71 & 83,Queen Victoria-street, London, E. C.; & Salford 27, 33 

International Rlectrio Company, 55, Red Crocs · street, London. E. .......... 13 


MOTORS (Electric). 

British Tbomson-IIouston Co., 83, Cannon-street, London, E. COC. э 2 
Brush Electrical Engineering Co, 49, Queen Victoria-street London E. G +5 
Clayton Foundry Company, Clayton, Manchester 13 
Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 24,25 
Crypto Works Co., 29, Clerkenwell-road, London, E. Co.. 4 . 19 
Easton, Anderson & Gooldea,8, Whitehall. pl., London. S. W. Works : Erith, Rent 42 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 


57, Queen-stroet, London, E. C., and Branches eere ... A 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, Е.О. e.... l VE Rd NO 3 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 27, 33 
Greenwood and Batley, Armlev- road, Leeds; and 16. Gt. George-st., London — 
Holmes (J. H.) & Co., Newcastle-on-Tyne; & 17, Soho- square, London, W. 4 
Johnson & Phillips. 14, Union-ct., Old Broad - st., London; & Charlton, Kent 1,18 
Laurence, Scott and Co., Gothic Works, No 2 
Mather and Platt, Salford Ironworks, Manchester Seasone se 26 
Newton Electrical Works, Taunton, England  ............ Sud CRAS OE ES RE aue. m 
Siemens Bros. & Co.,12, Queen Anne's-gate, London, B. W. and Woolwich 8 


NON-CONDUCTINQ COMPOSITION. ' 
United Asbestos Co., Dock House, Billiter-street London, E. O. 17 


NON-MAGNETISABLE WATOHES. 
Smith (S.) and Son, 8, Strand, London, W. O. оосо оо оо оо ою cU eO GD 2 — 
OIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford27,93 
Wells (A. C.) & Co., 99, Midland-road, Bt. Pancras, London; and Manchester 15 
ары: &o. 
Ind ctible Paint Co., 27, Cannon-street, London, E. 0. 87 
PATENT AGENTS. 


Chapman (J. C.) 70, Chanoery-lane, London, W. O. — 2x22 an 40 ао оо ep — 


Lorrain (J. G.), Norfolk House, Norfolk- street, Strand, W. C00. . 19 
PORCELAIN. 
Ballers Limited, 82 & 83, Queen-st., London, E. O.; and Hanley and Tipton — 


estminster, London 8. „„ 2 6 %% „ %%%%ꝙ%600ĩ „%%% %% „ „„ оо „%% оооооооо оо ое. 2 
wuss Sens, London Potteries, Lambeth, London, S. W. . 


st., London, S. W. . о -— 
am; and 9, Victoria-st., 
Lon on, S. ee oboe ӨӨӨ сөө ГӨ: Өө Ө. eeeaeee ооосзовзооооооооовоооое ===, 
Easton, Anderson & Goolden,8, Whitehall-pl.,London,8. W. Works: Erith,Kent 42 
SAND BLAST APPARAT J8. 
Tilghman's Patent Sand Blast Co., Broadheath, near Manchester 15 
SCREWS, TERMINALS, a. 
Automatic Standard Screw Co., Halifax о ооооовоавоео о0о оо оооозооооооово оо о 99 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branche 
Lehmann, Bros., 38 Hampshire -streot, Torriano-avenuo, London, N.W....... 2 
SCREW THREADS. 
Lehmann Bros., 83, Hampshire-street, Torriano-avenue, London,N.W....... 2 
SHUNT-BOXES. 
Paul, R. W.,44, Hatton-garden, and Great affron-hill, Londen, E.C .... 22 
SOCKETS. ` 
Edison and Swn1 United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Brau ches 
General Eleotric Co., 69,71 & 83. queen Victoria-st., London, E. C.; & Salfora27,33 
Lundberg, A. P. [] Bradbury-street, Kingaland, London. N. 2008082 „% „%% %%%. „4 
STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, B.E. сооооо овоо ооов овоо се оогоо ьо 90200099 2 
Stiff (J.) and Sons, London Pottery, Lambeth, London, S. .. 
STORAGE BATTERIES. (See ACCUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 
Duncan, Wallet and Co., 114, Fenchurch - street, London, E,0............. 87 
Indestructible Paint Co., 27, Cannon-street, London, E.C. ................ 87 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London: & Charlton, Kent. 18 
Muirhead & Oo., 51, Old Broad- street, E. O.; and Elmer's End, Kent ....... 16 
SURFACE CONDENSERS. 
Bellis {С Е.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
Lo B. W 


Easton, Anderson & Goolden, 8B. Whitehall-pl., London, S. W. Works: Erith, Kent 42 
SWITCHES AND SWITCHBOARDS. 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.б... -- 
Crompton and Co., Mansion House-buildings, E.C.; and Chelmsford .. 24,26 
Dorman and Smith, Salford, Manchester; and London and Glasgow...... 39 
Drake and Gorham, 66, Victoria-street, London, S. W. ....... e ПОСЕ; 
Easton, Anderson & Goolden.8, W hitehall-pL,London.S. W. Works: Erith.Kent 43 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches 
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Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad - st. London. E.C eec 009207 €9099*942»956000060982092028960 99906009009 овозе ° c — 
Evered and Co., 27-35, -lane, London. W. C.: and Birmingham...... 12 


Drury 
General Electric Co., 69, 71 & , Queen Victoria - st., London. E. C.: & Salford 27,83 
Holmes (J. H.) & Co., Newoastle-upon-Tyne: & 17. Soho - square, London, W. 4 
Johnson & Phillips, 14, Union-ct., Old Broad -st., London; & Charlton, Kent 1,15 
Laurence, Scott and Co., Gothic Works. Norwich 2 
Lundberg, A. P., Bradbury-st. 
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Kingsland, London, N .. 17 


Nalder Bros. and Co., 18, Red Lion- street, Clerkenwell, London. Е.С. .... 20 
А 5 Bros. & Co., 12, Queeu Anne' s- gate, London, 8. W. 3; & Woolwich, 6 
Connolly Bros. Blackley, Manchester, London Agent: C, F. Quicke, 72 

Finsbury.pavement, E. ttiii . .. 96 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37 


Queen-street, London, E. C., and Branchen .. 34 
Genera)! Electric Co., 69. 71 & 88, Queen Victoria-st., London, . C.; & Salford. 27.33 
Victoria Rubber Company, Edinburgh 


TELEPHONE APPARATUS. 
C. T.C. and Manufacturing Co., 186-155, Shaftesbury-avenue, London, W. C.; 
and Coventry, England, 
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Ан TELEPHONES. 


PAGB 
С.Т C. and Manufacturing Co., 183-188, Shaftesbury-avenue, London, W. G.; 
and Coventry, Ёпд]апа.......................... -o . 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-67, 
Queen-strect, London, E.C., and Branches —— ÀÁ— ; 
8 W t 88, ерп ! i Quem 
egraph- ac o., He near Warrin an ucen 
Victoria-street, London, E.C.; and Liversos 6 „ „ „„ „„ „ 6 6 о0о 00 о оосооово ое 1 
Western Electric Co., 79, Coleman-street London, Е.О. O.. 9 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, 8t. Martin’s-lane, Charing Cross, London, W.C..... 14 
Henley's (W. T.) Teleg. Works Co., 27, Martin’s-lane, London, & N.Woolwich 1 
Johnson & Phillips, 14, Union-ot., Old Broad -st., London: & Charlton, Kent 1,18 
Muirhead & Co., 54, Old Broadl-street, EC$: and Elmer's End, Kent 16 
Sax (Julius) and Co., Ridgmount-street, Store-steet, London, W. CC. B 
Siemens Bros. & Co., 12, Queen Aune's Gate, Lo don, S. W.; & Woolwich 6 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen 
Victoria-street London, Е.С. ; and Liverpool y n6b’, L 
THERMOMETERS. : 
Hioks, James J., 8, 9 & 10, Hatton-garden, London, E.C, eoseeacececssesese TT 
TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-street, London, E.C. 
C. T. C. and Manufacturing Co., 188-188, Shaftesbury-avenue, London, W-C. ; 
and Coventry, England ........ .c.ccccoccseccsssccscccsscccscces c orcum sese ss] D 
Crompton & Co., Mansion House-build London, E.C.; & Chetmsford. 21,96 
Easton, Anderson & Goolden,8, Whitehall-pL,London,S.W. Worke: Krith, Kent 4i 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87 


Queen-street, London, E.C., and Branches ......... VV 
Electric Construction Co., Wolverhampton, and Dashwood House, Old 
Broad-st., London, EG.... 33 " 


General Electric Со..69, 71, & 88. Queen Victoria-st.. London, E. C.; & Salford27,31 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Chariton, Kent 1,18 
Laurence, Scott and Co., Gothic Works, Norwich ........................ 2 
Siemens Bros & Co., 12. Queen'n Anne's-gate, London, 8. W.; & Woolwich 6 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, 8. W... — 
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Easton, Anderson & Goolden,8, Whitehall-pl., London, S. W. Works: Erith,Kent 42 
Biectrio Construction Co., Wolverhampton; and Dashwood House, Old 
Broad - st., London, Е.С......... 5222 „„%%./ĩ? % % „ „% „% „%%% „%„„%„% „%% „%—r „ „% „%%% „6 „ % „„ ое kis 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; & Salford27,83 
TURBINE MAKERS. 
Easton Anderson&Goolden,8. Whitehall-pl.,London,S.W,Works: Erlth,Kent 41 
Gilbert Gilkes and Co., Kendal ....... er 
Giinther (W.) & Sous, Goutral:-Works, Oldham 
Howes. 8.. 64. Mark-lane. London, E.C. 00000008 000020 os од 0024000090008 OR 4 
TURNERS (ivory and Hard Wood). 
Bonnella and Son, 68. Mortimer-st., W.; and 42-43, Kirby-st., London,E.C. 13 
UNDERGROUND MAINS. 
Callender's аше and Construction Oo., 90, Cannon-street, London; Erith 
Marshes. en 99 2 „ „4 ьо 9595 5 52 „46 426 „ 95955 „4 2 6 2 P 8 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton, Kent1,18 
VAOUUM TUBES. | 
Bonnella (H. D.) and Sor, 58, Mortimer-street, London, W. „ % „% „„ „„ А ee 13 
Edison & Swan United Electric Licht Company, Ediswan Baildiags, 36 & 
87, Quoen-stroet. London. E. C. and Branches ........ .......... 
Hioks, James J., 8, 9 and 10, Hatton-garden, London, Е.С................. 
Wilhelm & Co., 182, Wool Exchange, Coleman-street, London, Е.С........ 
VENTILATING. 
Belliss (G. E.) & Co, Ledsam-atceet Works, Birmingham; and 9, Victoria- 
street, London, 8. W. А 
Blackman Ventilating Company, 63, Fore-street, London, К.С.............. 93 
Matthews & Yates, Swinton, Manchester ............... VV 
VOLTMETERS. 
Crompton & Co., Mansion House-buildings, London. E. C.: & Chelmsford. 24, 28 
7 
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87, Queen-strcet, London, E. C., and Branches ы ани Кө V ross 81 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 

Broad-st., London, . C ооооооооо „„ во „„ „6 „ „ „ „6 6 осо о ооо оо „„ „„ 6 „%„„% оо оо ва — 
Elliott Brothers, 101, St. Martiu’s-lane, London, W.C........ 3 ...... 24 


292 „ „„.: 16 


Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E. C. 
Pitkin. J.. 58, Red Llon- street, Clerkenwell, E. (00. 
Salmony (H. M.) and Co., 115-120, Chariag Cross- road, London W.. 


j & Co., 12, Queen's Anne’ te, London, f. W.; & Woolwich 
= muita: genes 16-20, Cambridge-street Glasgow сее ыен ол 


Whita, : 
VULOCANITE. 
Harburg India Rubber C. Co. (F. Winter), 138, 
Moseley (D.) and Sons, Chapel Field Works, 
WIRE (Covered and Uncovered). 
Britiah Inanlated Wire Co.. Preston 
Connolly Brothers, er age А Manch Agent: C. F. Quicke, 72, Fins- 
bury-pavement. London, ‚©. өө э өө өө ee. өөө „„ „„ 6 6 0 
Edison & Swaa United Electrio Light Оошрапу, Ediswan Buildings, 86 & 
87, Queeu-street, London, E. G., aud Branches e 8 
Felten and Guilleaume—Sole Agents, W. F. Dennis and Co, W, Billiter-st., 
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Generel Electric Cc., 69, 71 & 53, Queen Victoria-st., London, E.C.; & Salford 27,85 
; Manchester ; and 39, Victoria-st.. London 14 

Henley's W. T.) Toleg. Works Со.,27, Martin’s-lane, London,&N.Woolwich 1 

Johnson & Phillips, 14, Union-ot., O " 

London Electric Wire Co., Playhouse-yard, Golden-lane, London, Е.С... S 
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Johnson & Phillips, 14, Union-ot, Old Broad-st..London; & Chariton, Kent 1,18 
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Edison & Swan United Electrio Light Company, Ediswan-buildings, 96-37, 
Queen-street, Lond n, E.U. aud Branches ...... 


Mavor and Coulson, 47, King-street, Bridgeton Cross, Glasgow = 
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ENGLISH LA "d 


Of all English-made Lamps the 


ROBERTSON 


Із the Best and most Economical, because it has all the ordinary advantages of a Lamp made i 
England, viz.: English Giass, English Seal, English Photometry, and Engiish Labour and Care; 2 
beyond. this, 


xxxi. 


it has the advantage of all the Latest Improvements (mostiy invented by Mr. Gare; d ) 


1 
Of attaining : - HIGHEST POSSIBLE VACUUM, | 


PERFECT FILAMENT, 
IMPROVED CARBON JOINTS. | 


Thus insuring: 


A HIGHER EFFICIENCY, 
. WITH SAME LIFE, than 
any other LAMP in the 
. MARKET. 


= 
= of 
— 


SHORT SELP-SUPPORTING FILAMENTS. 


SMALLER BULB THAN ANY OTHER 
MAKE OF HIGH-YOLTAGE LAMP. 


UNLIKE OTHER H. J. LAMPS, GIVES 
FULL C.P. IN EVERY DIRECTION. 
EVERY LAMP ACCURATELY 


PHOTOMETERED AND MARKED . 
BEFORE DESPATCH. 


N.B The demand for ROBERTSON” Lamps has increased, both in Great Britain and abroad, 


to such an extent that we have felt justified in buying an additional acre of land, and are 
about to increase our factory. It will soon be the largest factory-in the world. 


y THE GENERAL ELECTRIC 00., LTD., 


(LONDON AND MANCHESTER), | 
G9, 71 & 88, Queen Victoria St. LONDON, 


ET | He Fy? 
x 10 


| E. G. 
Е А Peel Works, Adelphi, SALFORD. | 45, Chapel Street, Manchester. 
n ЕЗ Works-—- Brook Green, HAMMERSMITH. Branches— 71, Waterloo Street, Glasgow. 
~ Мф “7 CLERKENWELL: 


39, Corporation Street, Birmingham. 
13, Westgate Road, Newcastle- -on- T yne. 
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"EDISWAN" ADVANCE 


A New Orb in the Incandescent 
Lamp World. 


THE 


QUEEN’ 


of Lamps. 


UNQUESTIONABLY THE LAMP OF 
| THE DIAMOND YEAR. 


| THE EDISON & SWAN UNITED 
ELECTRIC LIGHT CO., Ltd., 
EDISWAN BUILDINGS, 36 & 37, QUEEN STREET, LONDON, E.C. 
West End Depot: 53, Parliament Street, S.W. 


Branches and Agencies in the United Kingdom, and through- 
out the World. 


PATENT. 


DAVY. AVY | VT ARG T m AMPS Jules RICHARD (mas) 


Electric Measuring Instruments. 


259 AMMETERS, 

T „ VOLTMETERS, 
| WATTMETERS 

sum T Ei 


Self- -Recording and 
other Instruments for 
all Scientiflo and 


HORSELL ROAD WORKS, 
Ronald’s Road, Highbury, 


N ^ Wen Industrial Purposes. 
LONDON, N. ea JOSEPH LEVI. & со. пое mea 
West End Offices: 15, VICTORIA ST., WESTMINSTER, S. W. 97, Hatton Garden, LONDON. E.C. 


“HOW TO DISINFECT.” 


T NT 
` 
JC» 
4 


Telegrams: ARCAZON '' LONDON." Telegraphic Address: Leviathan London." Formerly 40, Furnival St., Holborn, 
en RUE 
— e. 


X; + Prepared at groat expense, and giving simple directions 


J. HR | ; “HOW TO DISINFECT” 
Le C | ап C he Plates, . "ҮЗА. in cases of the various Infectious Diseases, as also in every-day 
- А DISINFECTOR” life, will be si sent Free on Application. 
IREX 


re ya 


rd Battery Plates, | «i тне SANITAS CO., La. 


Р \ BETHNAL GREEN; LONDON, 

Crucibles. і wath santas p DISINFECTANT e SOLE MANUFACTURERS 
“ SANITAS” 

DISINFECTANTS and APPLIANCES, 


Apply— 


CARBON SYNDICATE, Lia, °° westminster, s.w.. 
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the turbines alone worked for as much as 85:1 per cent. 
of the time, and for 14:1 per cent. in conjunction with 
steam. These figures, curiously enough, are almost identi- 
cally the same as those for the corresponding periods of 
the preceding year. Mr. Rurnven-Murnray states that 199,974 


nnits have been generated by steam, the total output being 


424,221 units. There have thus been some 224,247 units 


derived from the water-power of the river. Teme; and the | 


actual generating expenses attending this production, apart 


from standing charges, must have been extremely low. 


Indeed, а water-power station pure and simple would cost 
almost as much to run continuously on no load at all as to 
run for the same period on full load. Whatever of propor- 
tional or variable expenditure there has been at the Powick 
station must be principally attributed to the steam plant, upon 


which less than half of the year's duties has been imposed. 


Moreover, & considerable proportion of the expenditure arising 


from the steam plant must also be classified as a “© standing 


charge, if we accept Mr. Murray’s extension of the term to 
all expenses incurred in being ready to supply energy at any 
moment. Thus, of the £886. 15s. ld. spent on fuel, 
Mr. Ruruven-Murnay places only £591. 48. against “ running 
charges," leaving just 88 per cent. of this item against the 
“standing charges." Similarly, about 17 per cent. of the 
cost of oil, waste, &c., has been allocated as a standing 
charge. Considering all these matters, therefore, it will readily 


be seen that the Powick station is one in which the proportion 


is exceptionally high between the standing and the running 
charges; and Mr. Murray states in his report that these 
latter are represented by only 123 per cent. of the total costs. 
Indeed, the actual running costs have amounted to only 
0-571d. per unit sold, whereas the total cost per unit sold has 
reached 4°585d. 

A variety of work is done by the energy sent out from the 
Powick station. Public lighting has absorbed 42,565 units, 
the motors at the waterworks have furnished a day-load of 
124,212 units, and the remainder has been chiefly taken up 
by consumers’ lamps; but the aggregate of these was last 
year equivalent to a maximum demand of 15,000 lamps of 
8 c.p. each, and it is convenient here to consider it as such. 
Against а standing charge of £5,579. 8s. 10d., and a running 
charge of only £794. 12s. 7d., therefore, must be set the 
aggregate revenue from these 15,000 lamps. It will be seen 
that unless a given lamp earned 7s. 51d. it did not even cover 
its share of the standing charges, to do which it would have 
had to be burned for about one hour and a-half per day, if 
charged for at the uniform rate of 5d. per unit, as at pre- 
sent. On the other hand, it is clear that any lamp which 
had been run for a period per diem in excess of this hour 
and a-half would have been a source of revenue at the rate 
of 5d. per unit, but of expenditure at the rate of only 
about id. per unit. In other words, all lamps run for more 
than an hour and a-half a day were a source of profit at the 
rate of 43d. per unit consumed during the extended time; 
while all lamps used for less than an hour and a-half a day 
were a source of loss to the electric supply concern. It seems, 
indeed, unreasonable that both classes of lamps should have 
been charged for at the uniform rate of 5d. per unit; 
and, in point of fact, such a method of charging could only 
result in a profit to the electric supply business when the 
superabundant profitableness of the long-burned lamps hap- 
pened to be sufficient to counteract the unprofitableness of the 
lamps burned for only a short period. If the latter class 
should happen to form a large proportion of the total number 
of lamps, it would be hopeless to expect to make a profit. At 
Worcester there are many lamps which are used for an average 
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of only half-an-hour a day; and, though the public lighting 
and the waterworks motors have, during the past year, been 
run without loss, while many private lamps have individually 
been exceedingly profitable, the damaging effect of these 


short hour lamps has not been counteracted, and the Corpora- 


tion of Worcester is, unfortunately, now face to face with a 
total deficit for 1896 of £1,616. . MEM | 

Never, in our opinion, was there a case where a uniform 
tariff was more hopeless, and where а well-arranged differen- 


tial system, such as the one devised by Mr. Автнов Wricur, 


more completely met the needs of the case. Fortunately, not 
only does Mr. Rutuven-Murray see that this is so, but he has 
been able to justify the position by the logic of facts. With 
admirable skill he has shown, in his recently issued report, 
that the uniform tariff of 5d. per unit is veritably the source 


of this financial loss, and that some such system as that intro- 


duced at Brighton might be expected to remove the difficulty. 
He first considers the method of charging proposed by 
Dr. Joun Норкімвом, viz., to levy a rental of 7s. 6d. per 
8.c.p. lamp, to cover standing charges, and a rate of 
2d. per unit for all energy consumed ; but he finally regards 
this scheme ав “ too drastic” a change, though he admits 
that it is theoretically sound. In our opinion Dr. Horxixsox's 
system is better adapted to a station driven simply by water- 
power; and we are disposed to agree with Mr. RurHvEN- 
Murray that in a steam and water-power station, such as that 
at Powick, the Wricut’’ system is the most advisable one. 
The tariff proposed for Worcester, and which we sincerely hope 
will commend itself to the City Council, is one involving a 
charge of 6d, per unit for the first hour’s daily average use, 
and of 24d. per unit for all energy in excess. Even on this 
basis the half-hour-a-day consumers will not be entirely satis- 
factory to the electric supply concern ; but it is hoped that the 
prospect of a cheaper tariff will induce the majority of these 
to burn their lamps for a much longer daily average than 
hitherto. For the proposed tariff to be a source of profit it 
will be necessary for the daily average use to be slightly over 
one hour. But even if the half-hour-a-day people cling to 
their former habit, the new tariff will still, in all probability, 
result in a profit. For the consumers who have hitherto 
burned their lamps for a moderately long time at 5d. per unit 
will surely be induced to burn them, and more of them, for a 
much longer time, when they realise that they will have to 
pay only 24d. per unit for what they consume in the added 
time. And it is these long-hour folk who are the cream of 
the consumers from the supply concern point of view. We 
hope Mr. Rutuven-Murgray will succeed in skimming a good 
deal of that cream in future, as he most assuredly will do if 
his excellent report be adopted. As we go to press we learn 
that the report, having been presented to the City Council, 
has been referred back to the Electrical Committee, in order 
that recommendations upon it might be formulated and be 
brought before the Council at the next meeting. 


THE 1897 HIGH-VOLTAGE LAMP. 


On making inquiries of several leading makers it has 
been made tolerably evident to us that there has been con- 
siderable progress in the manufacture of high-voltage lamps 
during the past twelvemonth. 

The method of supporting the long filament by wires fixed 
to the globe has been generally abandoned. The reasons given 
for this are various, probably the most important one is the 


extra expense entailed. The fact of the carbon touching the 
wires is said to be deleterious to the filament; there is more- 
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‘over a danger of the wire breaking away from the globe during 
transit, so that part of the filament is short-circuited and the 
lamp burns out directly itis connected up. The standard types 
of high-voltage lamps have mostly two filaments; but this 
seems to be more or less a transition device, as it is evident 
that the cost of a two-filament lamp must exceed that of a 
single filament one, other things being equal. The chief! 
difficulty in the case of а long thin filament which is supported 
at the legs only, is to prevent it when incandesced from coming 
into contact with the glass. Thus it was at first found im- 
possible to burn such lamps in any other than а vertical; 
position. It is not only the weight of the filament itself that 
may cause it to come into contact with the glass, there is often 
a considerable electrostatic attraction. 

The obvious cure for this defect is to increase the size of the 
globe, but even then makers do not recommend that single 
„„two- curl“, or * three- curl“ filament high-voltage lamps of a 
less candle-power than 25 be used in any but a vertical position. 
The Zurich Incandescence Lamp Company have perfected the 
lamp shown in Fig. 1l. It will not be put upon the market 
for some weeks yet, as the arrangements for producing it in 


t 


Fig.1. 


Fig.6. 
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lamp. This type is, however, being superseded by that shown 
in Fig. 4. By having the filaments face to face in parallel 
planes instead of side by side in the same plane, Mr. Robertson 
finds that & smaller globe can be used. The illumination 
is also more uniformly distributed The 8 and 16-c.p. lamps 
are no larger than the ordinary 100-volt pattern. The 
Sunbeam Lamp Works also make a lamp with filaments face 
to face (Fig. 6), but they find a larger globe necessary. The 
Edison-Swan Company's high-voltage lamps have the two 
filaments side byside. They are able, notwithstanding, to main- 
tain the ordinary size of globe for their 8-c.p. lamps (Fig. 7) ; 
but, as shown on Fig. 8, the 16-c.p. lamp is slightly larger, 
having the same size as the 82-c.p. 100-volt lamps. 

The Sunbeam Company make a three-curl single filament 
16-c.p. lamp for high voltages. The globe is about the same 
size as that of their double filament lamp. The single 
filament type is cheaper than the latter, but the makers do 
not recommend it for any but vertical positions. The Robertson 
Company make no high-voltage lamps under 25-c.p. with 
single filaments; at present, however, there is little demand 
for other sizes than 8 and 16-c.p. for high voltages. 


Fig.4. 


1897 High Voltage Ілийрв, (Half actual size. 


quantities are not completed. The sinuous filament has the 
advantage of enabling a great length to be confined in a small 
space, and the shape renders it perfectly rigid. The size of 
the globe of this lamp is even smaller than that of the standard 
100-volt type. The Robertson Electric Lamp Company are 
also experimenting with a sinuous filament, but up to the 
present they have not succeeded in producing one at & cost less 
than that of the double filament type. 

In Figs 2 to 8 are shown various patterns of double filament 
lamps. Inthe8 and 16-c.p. Stearn lamps shown on Figs. 2 and 
3, the Zurich Company have adopted M shaped filaments which 
they find have more rigidity than simple loops. The company 
are supplying these lamps at present, but they expect to supplant 


As regards price, the manufacturers seem to regard high- 
voltage lamps as & means to better the low prices resulting from 
German competition. It appears that 100-volt lamps have 
reached such alow market value that it is very nearly 
impossible to make at once a good lamp and a good profit. 

The makers recommend efficiencies of from 33 to 4 watts 
per candle at present. Both Mr. Stearn and Mr. Robertson 
state that the relation between life and efficiency is exactly the 
same in the case of high and low voltage lamps. Mr. 
Robertson assured us that when complaints about the life of 
lamps have been investigated it was always found that the lamps 
were being run at a pressure considerably above that which 
was marked on them. The Edison-Swan Company inform 


them by lamps with sinuous filaments very shortly. One of us that the efficiency of their high-voltage lamps varies from 


the defects of the double filaments isa risk of the two filaments 
vetting entangled during transit. 


4 to 23 watts per candle according to the candle-power, the 
higher candle-powers being the more efficient. This is contrary 


In Fig. 5 is shown one form of Robertson double filament |' to the practice of the Robertson and Zurich Companies, who 
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.consider that the filaments are now made so homogeneous that 
the relation of efficiency to life is the same in every case with 
a well-made lamp. The Edison-Swan Company also state 
that in the case of 8 and 16-c.p. lamp the efficiency rises very 
considerably during the life of the lamp. | 

Inorder that the sizes of the various types may be compared, 
the illustrations have been drawn to a uniform scale (half full 
size). Fig. 9 is a 100 volt 16-c.p. Ediswan lamp shown for 
comparison. 

Apropos of lamp specifications, Mr. Robertson explained to 
us the main reason of the increased price of lamps which are 
to stand the over-running test now specified by the Post Office. 
Ordinary lamps taken from stock would come up to the 
specification perfectly, were it not that the leading-in wires are 
not of sufficient section to stand the increased current when so 
much over-run. Thus it is necessary to provide all these lamps 
with thicker leading-in wires, and consequently to keep them 
apart from the other lamps during their whole course through 
the factory. х 

We had the curiosity to measure the resistance cold, of the 
lamps kindly sent us for inspection. The values obtained 
may be found interesting. 


Values Marked on Lamp. Resistance 
— ee 5 Cold 

Voltage. Candlle-power (ohms). 
Al 220 16 1,660 
A2 220 16 1,470 
А 5 220 8 2,940 
Bl | 200 16 730 
B2 | 200 8 2,180 
C1 | 220 16 | 958 
D1 | 230 16 1,210 
D2 | 20 8 | 2200 


THE ENCLOSED АВС LIGHT. 


BY L. B. MARKS, M. M. E., OF NEW YORK CITY. 


Before oing into the details of the subject or presenting a sketch 
of the earlier history of the art of enclosed arc lights, it may not be 
amiss to point out the characteristic distinction between the ordinary 
arc and the enclosed arc. The ordinary arc, commonly known as 
the open arc, is generally enclosed in a globe more or less tight at 
the top and bottom. This is also the case with the enclosed arc. 
In the former, however, the arc depends for its efficient operation 
upon an excess of air or oxygen-bearing gas, while in the latter 
provision is made for the partial or total exclusion of the atmo- 
sphere. With this preface I shall now revert for a few moments to 
the earlier forms of enclosed arc lamps. 


Historical Sketch. —' The history of the art may be said to date 
back to about 1846, when Mr. William E. Staite first produced an 
enclosed lamp, in which one carbon was supported on a rod passing 
through an air-tight bushing into a globe, the other carbon being 
mounted in a tube projecting through the base of the globe, 
and fed by a rack operated by clockwork. In this lamp the arc 
was struck by pushing the carbons apart by hand. At that early 
date Staite pointed out that ‘‘the more rarefied or deoxygenated 
the air around the point of ignition is, the more continuous and 
brilliant the light ; hence may be deduced the propriety of enclosing 
the electrodes in a vessel of small dimensions hermetically sealed 
from the external atmosphere, but with a valve in it for the escape 
of the included air when the expansion begins to exceed those 
limits which experience may show to be compatible with the safety 
of the apparatus.” About a year later Staite improved this lamp 
in various details. Instead of springing the arc by hand it was 
done automatically by an electromagnet. The arc was enclosed in 
an air-tight globe, and the regulation effected by electro-mechanical 
means, 

After Staite's experiment there followed a period of inactivity in 
this line, and it was not until the seventies that the work was 
again zealously taken up. In 1878 F. H. Varley brought out a 
lamp containing an air-tight chamber in which carbon powder was 
allowed to fall from one electrode to another as from an hour glass, 
the carbon being heated to incandescence in transit. The mechanism 
vf the lamp was so arranged that the carbon after falling through 
the arc space and becoming incandescent, was again returned by 
suitable carriers to go through the same operation. In 1879 George 
G. André devised an electric lamp in which the carbons were 
enclosed air-tight in a large globe, no provision having been made 
for egress or ingress of gases. The oxygen of the air in the globe 


gradually combined-with the volatilised carbon, when the lamp was 
in operation, until: finally the electrodes burned in an atmosphere 
consisting largely of carbon gas. 

About this time there was considerable activity in the production 
of enclosed arcs of a different type, viz., the semi-incandescent 
arcs. In this form, the carbons or other electrodes, as the case 
may be, are in imperfect contact, the point of juncture being 
heated to a state of incandescence when the current is passed. 
Such were the lamps of Brougham, André and Easton, and Hedges. 
The well-known lamp of Werdermann, which was brought out in 
1882, is another type of the typical incandescent arc. In Werder- 
mann’s lamp the carbons were enclosed in an air-tight globe. A 
thin carbon pencil was propelled against a large negative electrode 
by a spring ; the pencil passed through a block of magnesium or 
other refractory substance and a considerable length of the elec- 
trode between the block and the contact was rendered incandes- 
cent. After the lamp was started the oxygen contained in the 
globe quickly combined with the carbon, the residual gases thus 
consisting of nitrogen and carbon oxides. Among other lamps of 
the same type, in which no true arc was sprung, were the earlier 
forms of Jansen in.1875 and Scott in 1878, and subsequently those 
of Rapieff, Nordenfeldt, Pilleux and Quesnot. 

The record of development between 1880 and 1884 shows that a 
number of lamps of the enclosed type in which a vrue arc was 
sprung were produced. The principal ones were those of Wallace, 
Brewer and Menges ; that of Beardslee, in which thearc was enclosed 
in a small globe, air-tight at the bottom and having a contracted 
neck at the top through which the movable carbon passed ; that of 
Baxter, in which the entire lamp mechanism was enclosed air-tight, 
provision for the egress of heated gases under pressure being made 
by suitable valves connecting the enclosure with the outer air. 
Besides these, there were severa] others, differing from those cited 
only in detail. 

In America the first attempts to utilise the enclosed arc in com- 
merce date back to the early eighties, when Beardslee produced an 
enclosed arc and William Baxter-experimented with long-hour 
enclosed lamps.  Baxter's experiments and tests covered a period 
of years, but resulted in failure. From time to time other inven- 
tors took up the subject; but as the ground covered by them 
differs very little from that of earlier efforts, it will not be neces- 
sary to dilate here upon the various schemes attempted since the 
original presentation of the Beardslee and Baxterlamps respectively. 

This brings us to the time when Howard took up this line of 
work in conjunction with me about five years ago. ost of you 
are familiar with the tests reported by me at the International Elec- 
trical Congress at Chicago, in August, 1893.* This Paper was hastily 
prepared to present a subject which, in the opinion of those who 
had witnessed the trials, was deemed worthy of the fullest descrip- 
tion possible at the time. The arrangement of parts disclosed in 
the lamp referred to in the Paper at Chicago was rather unique in 
some details, but in principle did not differ essentially from earlier 
forms. It was thought at that time that the enclosed arc would 
have a large field on constant-current circuits, and an attempt was 
made to equip existing lamps with the enclosing device. This 
device, which was very crude, consisted of a cylindrical glass 
receptacle clamped by discs which pressed tightly against its upper 
and lower edges respectively, the lower end being closed airtight 
and the upper end provided with an opening through which the 
positive carbon passed. In this equipment the negative electrode 
was made of metal. І shall have occasion to allude to this metal 
negative later on ; also, to point out the prime cause of failure in 
this as well as in many of the other forms of enclosed arc herein 
referred to. Subsequently another device was used which consisted 
simply of a small bulb fitted practically air-tight at the bottom and 
closed on top by a valved cap through which the upper carbon fed. 
This appurtenance could be attached to any arc lamp. The negative 
electrode was in this case made of carbon. A circuit of lamps of 
this type was tested in the winter of 1893 and early part of 1894 at 
Buffalo, New York. The report and discussion of the tests were 
published in the electrical journals at the time; also, in the Trans- 
actions of the National Electric Light Association, Washington, 
D. C. Convention, 1894. 


The Ventilated Enclosed .Arc.—W e come now to the ventilated 
enclosed arc which was devised by me a few years ago and described 
in some of the technical journals. It will be noted from Fig. 1 
that the enclosure is provided with means for directing the path of 
the ingress of air and the egress of gas. It will also be observed 
that the bulb is pressed tightly against a practically air-tight bottom 
and is closed at the upper end by a bell-shaped cap or plug wherein 
resides the novelty of the equipment. This plug is made of metal 
and is shaped so that the rim is brought closely adjacent to the 
exterior wall of the envelope, thus providing a narrow annular 
passage for the outside air into the envelope, by means of which 
the entering air is highly heated in transit before reaching the in- 
terior ofthe bulb. You willalso seethat the tubular opening through 


See The Electrician, Vol. XXXI, p. 502, September 8, 1893. 
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which the upper carbon feeds is conical in shape, the opening at 
the top being only a little greater than the diameter of the elec- 
trode, so as to permit a free feed of the latter, and afford an 
obstructed egress for the gases from the envelope. As the enclo- 
sure touches the glass only at four points (shown in the drawing) 
the tendency of this arrangement is for all egress to take place by 
way of the central tubular opening and of ingress by way of the 
bell-shaped chamber. In other words, the convection currents 
naturally formed by the heat of the arc are taken advantage of to 
secure a steady and uniform circulation of oxygen-bearing gas in 
the enclosure. By the use of this equipment the life of the elec- 
trodes was prolonged three or four times, the lamps being pperated 
on a constant-current circuit under practically the same conditions 
as to current and voltage, as the open arcs. 

In practice it was found that the ventilated enclosed arc had 
many shortcomings, and could rarely be operated under favourable 
conditions on commercial circuits. 

The next step in the development of the enclosed arc light gave 
us the method and devices which are in successful use at the pre- 
sent time. Before taking up this branch of the subject I submit a 
‘short report of life tests and experimental investigations, made 
with the old equipment. The length of cylinder used was 164cm. 
‘over all, the diameter of body 73cm., and the capacity g litre. The 
"memoranda on effect of introducing various ingredients into the 

carbons, and on the influences of.different gases on the arc, are 
‘digested from elaborate notes and observations, and are given rather 
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Fic. 1.—Ventilated Enclosed Are. 


wich the idea of recording the general results than analysing the 
details of each experiment. I shall also refer to other phenomena 
observed in using this cylinder, especially that known as ** build- 
ing " of the negative electrode. 


Life Tests: Cylinder with Valved Cap.—In Table I. the com- 
parative measurements are recorded showing the life of the upper 
and lower carbons respectively for different sized openings in the 
metallic cap or plug. It will be noted that in the first test the 
diameter of the opening in the plug is only a shade greater than 
that of the upper carbon ; in next to the last test the diameter is 
6°35 millimetres larger than that of the carbon, while in the last 
test the plug is removed from the cylinder. As is very natural, 
the life decreases rapidly as the opening is enlarged, but, as shown 
in the tests, does not necessarily vary directly with the size of the 
opening. In each of the tests recorded the arc was started at a 
point slightly higher than the centre of the bulb. It will also be 
seen that the life of the negative decreases much morerapidly than 
that of the positive, as the ingress of oxygen into the enclosure is 


increased. Thus, when the positive carbon fitted tightly in the 
opening in the plug, 5 
like (T). 2:222 9. | 
Efe (-) 0-109 2:178. 
When the diameter of the opening in the plug was 6:35 milli- 
metres larger than that of the carbon, the excess of oxygen due to 
enlarged opening, attacked the negative vastly more than the 


positive, resulting in 
| life (), 2.753 


life () 0:534 
TABLE I.— Life Tests. Cylinder with Valved Cap. 
11°11 millimetres in diameter. 


5:16. 


Carbons 


| : А 
Diameter of Cons’mption Cons'niption 


: Mean Mean Mean 
hole in + carbon — carbon 
А t arc D.P. energy. - ; 
valved cap in Сс т : per hour in | per hour in 
millimetres.| A™Peres: | Volts, | Watte millimetres. millimetres. 
ee ee FEET 
11°15 7:97 63°11 503°49 2:222 0:102 
11:905 1:96 62:9 500°68 1:988 0:312 
12:7 7:99 62:98 50221 1:905 0:424 
14:237 7:99 62:8 501-77 2:528 0:424 
17:46 8:0 611 496:80 2155 0°534 
28:515 7°94 62:8 498:69 11555 8077 
Vhen the plug was omitted the disparity became still greater, 
and life (+) _ 11'556 _ 1.03 ' 


life () 8:477 

In Table II. I give the results of life tests in which the position 
of the arc was shifted from the extreme upper part to the extreme 
bottom of the cylinder. It will be noted that in the first test 
the negative was 158 75mm. long, while in the last it was only 
66:166mm. long. As the arc shifts in position from the top 
towards the bottom of the cylinder the life of the carbons 
decreases. This is due to strengthening of the convection currents 
as the negative burns away, and consequent increase in admission 
of oxygen. 


Influence of the Surrounding Almosphere and of the Constituency 
of the Electrodes.—First, hydrogen; introduced through a hole in 
the positive carbon ; tests made through range of 6 to 11 ampcres 
and 60 to 77 volts at the arc, voltage of the mains being practically 
constant and equal to 120. There was only a slight variation in 
the length of the arc throughout this range, the maximum length 
being 2 36mm., and the minimum 1:60mm. Thus it will be seen 
that the presence of hydrogen tends to increase the resistance of 
the arc greatly, thereby shortening it to about ith its normal 
length in carbon gas, for the same current and voltage. The arc 
is also unsteady, and the light cut down to a large extent. It may 
be noted here that when moisture has settled in the bulb or 
carbons of an ordinary enclosed aro there is a tendency towards 
reproduction of the above conditions, the arc, in such a case, being 
very short and unsteady at start, and remaining so until the 
moisture has been dissipated. 


TABLE II.— Life Tests. Cylinder with Valved Cap. Carbons 11:11 
millimetres in diameter; mean current, 8 amperes; mean arc 
tension, 63 volts, 


Consumption | Consumption 


Mean length | of + carbon | of — carbon 


Position of arc in 


cylinder. cm per hour in hour in 

d A millimetres. millimetres. 
Nes hh ! 158˙75 2:562 0:266 
Between centre and top ... 140:97 2:021 0:266 
At centre ..................... 123°19 5:685 0:593 
Between centre and bottom 95:25 5'075 0:660 
Near bottom .................. 66:12 4:825 0:965 


Second, iodine ; tincture of iodine placed in a small glass im- 
mersed in sand in bottom of cylinder. Current ranged from 5'5 to 
8 amperes in different tests; voltage of arc from 70 to 75; voltage 
of mains 120; minimum length of arc 2°79mm., maximum 3°17mm. 
It will be noted that the action of iodine is somewhat similar to 
that of hydrogen, the tendency being to increase the resistance of 
the arc and thereby shorten the latter; the effect, however, is not 
as marked as in the last case. 

Third, chlorine ; generated in the usual way and admitted to the 
cylinder from the bottom through a tube. Current ranged from 
2'3 amperes to 8 amperes ; voltage of the arc from 80 to 96 volts ; 
length of arc from 6:3ómm. to 36:32mm. It will be noted that in 
this case the results are entirely different than in the other two. The 
presence of chlorine reduced the resistance of the arc greatly, во 
that at 2:4 amperes and 80 volts the length was 6 35mm. while at 
8 amperes and 96 volts the length was over 36mm. 

Following are some of the results with the impregnated carbons. 
Firat, sodium carbonate (NaCO,). Carbons which had been soaked 
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over night in a solution of NaCO, gave a steady arc for two hours 
at 8°5 amperes and 55 volts, after which for the same length of arc, 
the voltage increased appreciably until the effect of the solution 
disappeared entirely. The deposit on inner wall of cylinder after 
two hours was thick and had a tendency to crack the glass. The 
ordinary foreign and American cored carbons have sodium carbonate 
in their cores, and give similar results to the above, though less 
marked. | $ 4 

Second, ammonium chloride (NH,Cl); when carbons were 
saturated with NH, Cl the arc was over twice as long at same voltage 
as in last case. NH,Cl evaporates at a comparatively low tempera- 
ture, but decreases the resistance of the arc and leaves practically 
no deposit in the bulb. The lower part of the cylinder became 
coated with condensed vapour shortly after the arc was started, but 
as soon as the heat became intense enough, this formation was dis- 
sipated and the glass became perfectly clear. At the end of a four 
hours’ run the extreme lower end of the cylinder was slightly coated 
with a yellowish green band. 

Third, magnesium oxide (MgO) ; MgCO, when used as a core of 
the negative carbon, is converted by heat to MgO, CO, gas being 
driven off. The CO, is dissociated at а comparatively low tempera- 
ture, and, as may be expected, the voltage necessary for a steady 
arc is quite low. For 15 minutes the P. D. of the arc ranged from 
40 to 45 volts with a current of eight amperes, the arc meanwhile 
being quite steady ; the area of the crater was about eight square 
millimetres. The decomposition of the MgCO, was marked by a 
series of slight and almost inaudible explosions ; finally a hard bead 
of MgO was left at the tip of the negative. This bead was extremely 
refractory ; it did not succumb to the heat of the arc, but persisted 
as an incandescent globule from which the arc stream seemed to 
issue. The Р. D. of the arc varied from 44 to 50 volts at 8:5 
,amperes, the arc being quite steady for almost an hour; there was 

no appreciable coating on the internal surface of the cylinder. 
Occasionally a slightly greenish hue was noticeable in the arc. 

For comparative purposes different types of carbon points, all 
practically alike as to purity, but varying in granular structure, 
were tried. The following combinations were tested :— First, 
lamp-black moulded; second, lamp-black squirted; third, gas- 
black. moulded ; fourth, gas-black squirted ; fifth, petroleum coke 
moulded ; sixth, petroleum coke squirted. The results were prac- 
tically the same for all structures of carbon; they show that for 
‘the same current and length of arc the P.D. at the carbon points 
will depend upon the surrounding atmosphere as well as on the 
constituents of the electrodes. The fall of potential from one 
carbon to the other follows, in general, the well-known law, the 
major portion of the drop (for short, steady arc) being from the 
. positive carbon to the arc stream. 

There was one experiment, however, which gave very surprising 
results, and which is deemed worthy of mention in this connection, 
‘as the phenomena observed seemed to constitute an exception to 
the rule. A steel nail was driven into a hollow negative carbon as 
a substitute for the core. The sharp end of the nail projected just 
above the tip of the carbon. A solid positive carbon was used. 
When current was passed there were brilliant scintillations due to 
incandescent steel, followed by fumes which coated the internal 
wall of the chamber with a dark reddish deposit of FeV. ' A molten 
steel ball soon formed in the concavity at the tip of the negative. 
The length of the arc was between 3mm. and 4mm., current being 
from eight to nine amperes, and the P.D. at the arc varying from 
20 to 30 volts. The negative was intensely hot, while the positive 
was comparatively cool. The area of the crater in the positive was 
about 1 sq. mm., or about 3th of that in the other cases. The arc, 
expanded in cross section at the negative and tapering at the posi- 
tive, darted from point to point across the projecting surface of the 
upper carbon, sometimes jumping a distance of 5 or 6mm. to select 
a path ; meanwhile the negative glowed with constant brilliancy. 
The arc always played from the side of the molten steel ball, the 
latter often spinning like a top, seemingly in unison with the arc. 
The results of this experiment seemed to indicate an accidental 
reversal of current, but subsequent tests showed that no such 
reversal occurred. ; 


. Blackening of the Internal Surface of Ewcloswre. —Before taking 
up the analysis of the latest development of the art, let me pause 
for a few moments and examine the underlying principles govern- 
ing the successful operation of enclosed arca of to-day. I will begin 
with the operation of an enclosed arc within an air-tight compart- 
ment to which the outside atmosphere has absolutely no means of 
communication.. The apparatus was originally air tight, and the 
carbons in contact. Current was passed so as to form an arc, and in 
due time the length of this arc increased from Omm. to about 9mm. as 
the carbons consumed. The bulb began to blacken after the oxygen 
contained in it went into chemical combination with the carbon 
vapour of the arc stream. Such a result is natural, as the disin- 
tegration of carbon must go on as long as the arc plays. Now a 
portion of the carbon is transferred from the + to the , che 
balance having no substance with which to combine is thrown off in 
the form of a black soot on the internal wall of the chamber. 


Moreover, as in this case, when there are no means of exit for the 


expanded gases, the pressure is sometimes sufficient to distend and 


rupture the envelope. 


Although the blackening of the internal wall of the chamber 
always follows the operation of a carbon arc in an. air-tight 
enclosure, the same discoloration may occur under other circum- 
stances when the enclosure is not air-tight or even nearly so. 
In general it may be said that the blackening takes place whenever 
low voltage is maintained in an enclosed arc to which the air has 
extremely limited access. In this case the carbon, which is dis- 
sociated from the positive by the action of the current, invariably 
distributes itself as follows :—First, a portion is electrically 
deposited on the negative electrode ; second, a portion is converted, 
by chemical combination with the entering air, into carbon gas; 
third, a portion is deposited in the form of a black coating on the 
internal wall of the enclosing envelope. As to that portion of the 
carbon vapour which escapes from the arc stream proper, it 
appears that the limited space between the carbon points in the 
case under discussion does not permit of suflicient ingress of oxygen- 
bearing gas for the total conversion of that part of the disintegrated 
carbon which is not deposited on the negative. In other words, 
the rate at which the carbon is vaporised is too great to prevent 
blackening under the above conditions. The moment the carbon 
vapour issues from the arc stream the temperature of the former 
decreases greatly. When the arc is very short and the voltage very 
low, it is not difficult to conceive of the escape of part of the 
vaporised particles from the arc stream, and the cooling of these 
particles in transit, to a temperature below that requisite for 
chemical combinations with oxygen. Such particles naturally 
condense on the walls of the arc chamber. It is necessary, besides 
securing long life of the electrodes and high efficiency of the arc, 
to produce a very steady light of uniform distribution, with abso- 
lute immunity from blackening. These conditions are fulfilled in 
the lamp, which I call the high potential enclosed arc. 


(T'o be concluded.) 


THE HOOKHAM AND PERRY METER CASE. 


This patent action, the commencement of which is reported 
in another column, presents many interesting features. The 
action is brought by Mr. George Hookham and his firm, 
Messrs. Chamberlain and Hookham, against Messrs. Johnson 
and Phillips, for infringement of the Hookham meter patent, 
No. 4,225 of the year 1887. The alleged infringement is 
the Perry meter, a meter designed by Prof. Perry, and put on 
the market by Messrs. Johnson and Phillips. The defen- 
dants contend that any features of the Perry meter which 
might have been deemed infringements of the Hookham patent 
were either matters of general knowledge prior to the date of 
the Hookham patent in question, or they had been already 
published in previous patent specifications. 

We give below an abstract of the Hookham patent, and also 
a short description of the present type of Perry meter, and 
some passages from the early patents mentioned. 

An interesting point, though it may have no direct bearing 
on the case, is that the patent which was applied for in 
March, 1887, has been amended twice by the patentee during’ 
its lite; once in 1889, and then again in 1895. To show 
where the alterations have been made we print the first 
additions between asterisks, and the later alterations between 
square brackets and in italics. 

The title of the patent is ‘‘ Improvements in Electricity 
Meters, Parts of which Improvements are applicable to 
Dynamo-Electric Generators and Motors." The invention is 
first described as applied to an electricity moter, and the parts 
applicable to dynamos and motors are subsequently pointed 
out. The following are extracts given from the specification 
verbatim :— | 

My said electricity meter consists essentially of an electromotor with 
constant or nearly constant field, the armature carrying the current to be 


metered, and an electric brake consisting of a mass of metal in the form 
of a disc, cyclinder, or other figure of rotation, rotating in a magnetic field 


in such a manner as to have eddy“ or so-called Foucault" currents 
‘generated in it. When all other work done by the motor is negligible 


compared with that done against “eddy” currente, the speed of rotation 
of its armature ix directly proportional to the armature current. 
The electromotor may be of any of the ordinary forms now in use. It 


‘may, for instance, have a drum, ring, or disc armature. Ог it may consist 


of a simple solid disc or cylinder rotating between magnetic poles. , 
The electric brake may be formed by the armature itself, or it may be 
attached to the armature so as to rotate in the same field, or it may be 


E 
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independent of the armature and rotate in a separate field ; or a separate 
brake may be used in addition toan armature brake. In order that other 
work done by the motor may be very small compared with the work done 
on the electric brake, special means to reduce friction are adopted. Ifthe 
axis of the motor armature is horizontal, the spindle is supported on anti- 
friction wheels, and if vertical or nearly vertical on hardened points, and 
in both cases I use mercury contacts or commutators where prac- 
ticable. If the spindle of the motor is horizontal I form a double 
or divided commutator, consisting of two sets of insulated spokes 
or projections placed side by side, each set dipping into a mer- 
cury trough, the mercury troughs being connected one with each 
terininal of the machine. Each commutator spoke is put in connection with 
the one opposite to it on the other half of the double commutator, so that 
the mercury troughs, though both on the same side, act as ordinary brushes 
act when placed on opposite sides of the commutator. If the spindle is 
vertical | take advantage of the high-surface tension of mercury in virtue 
of which it may be made to stand above the level of the vessel containing 
it. The ends of wires or metallie strips from the vertical armature 
can thus cut the mercury without touching the vessel. The 
rotations of the axis of the armature of the meter are registered by megns 
of counting apparatus of an ordinary type. The double commutator and 
the corrugation of the disc or cylinder and pole- pieces hereinbefore 
described are applicable to dynamo-electric generators and inotors. 


The way in which the said invention is to be performed 
is next described, with reference to drawings. The armature 
consists of а series of metallic sectors, making up a circular 
dise with radial slits, the sectors being insulated from one 
another by these slits. These sectors do not extend to the 
axis of the machine. They are carried by a circular disc which 
is mounted on the axis, and constitutes the brake referred 
to above; but the sectors are insulated from this disc. The 
method of interconnecting these sectors is next explained ; and 
then the commutator and the mercury troughs which take 
the place of brushes, both of which were mentioned in the 
first part of the specification ahove. | 

The Foucault brake is then described as follows :— 

The brake consists of a metallic disc b preferably of copper fixed on the 
axis d, and consequently rotating with it. As the said disc b travels 
between the pole-pieces f, g electric currents (commonly known as “ eddy " 
or "Foucault" currents) are generated in the said disc b, the resistance 
they cause to the motion of the disc being proportional to its velocity. It 
is of importance to increase as far as possible the magnitude of these eddy 
currents In order to do this I form the pole-pieces f and g with grooves 
in them radial or nearly radial to the axis of rotation of the armature as 
shown in Figs. 1, 2and 3. The said grooves increase the retarding action 
of the brake disc b They may be either made in both of the pole-pieces 
Land g as shown, or only in the pole-piece f nearest the brake disc b. 
Though thesc grooves are advantageous they are not essential, as both the 
pole-pieces may be without grooves. 

The wording of the above passage seems to be of consider- 
able importance in the present action. Next, the method of 
reducing the friction of the axis on its bearings by an arrange- 
ment of anti. friction wheels and adjuncts” is described. 
Methods of standardising the meter by varying the resistance of 
the shunt-circuit, or by using a bar of iron to partially short- 
circuit the magnetic field, are mentioned; and it is added 
that the latter idea is applicable when permanent magnets 
are used. 

The inventor does not limit himself to the use of an arma- 
ture divided into sectors, as a continuous dise may be employed 
in which the current travels only between the axis and 

„periphery. The latter arrangement, he says, although inferior 
in sensitiveness to the former, may be conveniently employed 
when heavy currents are to be measured. The specification 
then goes on to explain that in order to measure current the 
field magnets must have constant magnetie power ; and that 
to obtain this, saturation is essential, except, perhaps, in tho 
case of constant electromotive force; but that the inventor 


prefers to use permanent magnets, both for the motor and 


brake. The following passages are also important 


In place of electromagnets as described and represented I prefer using 
for smaller installations permanent magnets, a number of bar magnets 
being substituted for the electromagnet, represented in the drawings, 
though I may use magnets of other shape or configuration; but in all 
cases in which | use permanent magnets whether for the field of the motor, 
or of the brake, the pole-pieces should have their surfaces very large com- 
pared with their distance apart as represented in the drawings, so as to 
form a narrow slit in which the disc armature revolves. When this is 
done the perinanent magnets are practically constant, and this arrange- 
ment 1з essential to the constancy of permanent magnets unless the disc is 
of iron, which ix objectionable on other grounds. The power and constancy 
of these permanent magnets are increased by magnetisiny them when in 
position, Which is easily done by wrapping wire round them and passing 
powerful current through the coil so formed. I preter to make the ratio 


between the area of the pole- pieces and the distance apart of the said pole- « 8 pole has a similar number of projections. 


pieces at least 70 times as great as the ratio between the sectional area of 
the steel magnets and the length of the said magnets” . . . . 
Although I have described only that form of electric brake which I prefer 
to employ, yet I do not limit myself to that form, as it may be replaced by 
any electrical generating inachine having a constant field and working on 
constant resistance, or stated generally by any arrangement involving the 
motion of a conductor relatively to a maguetic field, the strength of the 
field being maintained constant, and the current in the conductor being 
proportional to the rate of rotation. The armature itself may be made 
to act as an efficient brake, and the brake disc dispensed with by making 
the sectors of thick copper and of considerable breadth as compared with 
the teeth or projections of the pole-pieces. Although I prefer generally to 
use only one pair of poles, I may use a second pair of similar poles sym- 
metrically disposed on the opposite side of the axis. 


The following are the claims, the amendments being shown 
us stated above :— 


First.— Au electricity meter for measuring currents consisting of an 
electromotor with constant field arranged substantially as hereinbefore 
described and illustrated in the accompanying drawings, the said electro- 
motor being combined with an electric brake also moving in a constant or 
nearly constant field, preferably the same field as that in which the arma- 
ture rotates, substantially as herein described and illustrated in the 
accompanying drawings. - 

[Necondly, Compensating for magnetic drag or friction, or both, by 
compound winding either the armature or the magnets. ] 

[Thirdly] Sccond/y.—In electricity meters the obtaining a constant field 
either for the brake or the armature or both by the use of electromagnets 
of such construction and dimensions that they become saturated while 
in use in circuits of the kind for which they are designed, substantially 
as herein described. 

[Fourthly] ZAirdiy.—1lu electricity meters the use, for the purpose of 
procuring а powerful and“ constant magnetic field, of permanent magnets 
arranged as described, with very large polar surfaces clusely fronting each 
other *so as to form a narrow elit in which the disc armature revolves,* 
whether the same be magnetised in position or otberwise, and the means 
described for regulating the same when or if necessary, substantially as 
herein described and in part illustrated in the accompanying drawings. 

[Fifthly] Fourth/y.—In electricity meters the construction and arrange- 
ment of parts forming a divided commutator making contact by means of 
mercury placed in insulated vessels substantially as hereinbefore described 
and illustrated in the accompanying drawings, and the use of the divided 
commutator in and in connection with dynamo machines or electromotors 
as described. | 

(Sixthly] Fifthly.—-The construction and arrangement of parts forming 
& commutator making contact by means of mercury placed in insulated 
vessels, the axis of revolution of the commutator being vertical substan- 
tially as herein described. | 

[Seventhly] Sc. Making grooves in the pole-pieces of the electro- 
magnet or permanent magnet of an electricity meter for the purpose of 
increasing the action of the brake substantially as hereinbefore described 
and illustrated in the accompanying drawings. | 

[ Eighthly ] Seventily.—The method hereinbefore described and illustrated 
in the accompanying drawings of combining the disc armature or insulated 
sectors with the continuous disc constituting the brake. 

[ Ninthly] Kijiji. The arrangement and combination of parts, herein- 
before described and illustrated in the accompanying drawings, for diminish- 
ing the friction of the rotating axis of the meter in its bearings. 

(Tenthly] Ninth/y.— An electricity meter, constructed substantially as 
herein described and illustrated in the accompanying drawings. 


In his opening speech for the defendants Mr. Dousfield 
pointed out two technical faults in the drawing up of the 
specification that may be of considerable importance. Firstly, 
that the first claim may be read as a claim for the described 
combination of an electric brake with an electric motor of 
the type described and illustrated in the specification and draw- 
ings; not for the combination of an electrie brake with any 
electric motor. Secondly, that the sixth claim for making 
grooves in the pole-pieces, although described in the com- 
plete specification, is nowhere mentioned in the provisional 
specification. 

The original form of Hookham meter was described and 
illustrated in Zhe Klectrician, Vol. XXII., p. 369; a later 
pattern was described in Vol. XXXII., p. 220; and a short 
description of the 1897 pattern will be found in our issue of 
January 22nd. 

A description of the Perry meter will be found in 7 /e 
Electrician, Vol. XXVII., p. 191, but the instrument has been 
considerably modified since. It consists essentially of a 
vertical ebpper cylinder, closed at its upper end except for а 
ew holes, which revolves about its axis between the poles of 
a battery of permanent magnets. This copper cylinder serves 
both as armature of the motor and as the electric brake. 
The magnets are made up of bent steel bars, all tho S poles 
being stacked together, and terminating in a pole-piece within 
the copper cylinder. The N poles or polar projections are 
distributed round the outside of the copper cylinder, and the 
One of the points 
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about which there has been much questioning and cross- 
questioning, is whether these polar projections and the gaps 
between them can or cannot be considered the same as 
Hookham’s magnets, which are specified as having pole-pieces 
with grooves cut in. 

The gaps between the polar projections are filled with a 
non-magnetic material, so that the pole-pieces form a trough 
of annular section, which is filled with mercury, a ring of 
copper forming the bottom of this trough, in which the 
copper cylinder rotates. The copper cylinder is coated with 
insulating varnish, except on its lower edge, so that the mer- 
cury shall offer little resistance to its motion. The current is 
led into the mercury trough, enters the cylinder at its lower 
edge, and passes up to a mercury cup carried on the spindle 
itself, whence it is carried away by a piece dipping into the 
mercury. The counting mechanism is geared to a worm on 
the spindle in the usual way. 

The following is an extract from an early patent of John 

Monro for “ Improvements in Electric Light and Power 
Apparatus " (No, 1,626, of 1882) :— 
_ As a means of measurement of the electric current employed in light- 
ing and for motive purposes, I employ an adaptation of a device known as 
Barlow's wheel. In this a horseshoe magnet encloses a disc of copper 
mounted on an axle, and when the current passes from the axle by the 
wheel to a pool of mercury into which the edge of the dise dips, such a disc 
rotates. This rotation is proportional to the strength of the current, and 
by fitting a suitable indicator or counter to the axle of the disc I can 
register the number of turus, and so graduate my indicator as to show 
amperes. To screen off the effects of extraneous magnetic influence, 1 
еп0108е my ampere meter in a thick case of soft iron. 

The defendants are bringing this forward as evidence of antici- 

pation as well as an early Ayrton and Perry patent (No. 2,642 
of 1882), “ Contrivances for Registering the Amount of Work 
given Electrically to any part of an Electric Circuit in a given 
time." The following is an extract from the latter :—— 
If now the only work done by the motor is done in overcoming fluid 
friction, or in causing magnets to revolve in front of metallic plates such 
as copper, or as in Arago's disc experimenta, in all these cases the forces 
resisting motion are proportional to the velocity, and it is obvious that the 
number of revolutions made by the motor in any time is proportional to 
the electrical energy given to the circuit in that time. 

The first claim in this specification runs as follows :— 


In measuring the total amount of energy given to an electrical circuit 
the use of an electromotor whose fixed and movable parts have soft iron 
or else non-magnetic cores, wound respectively with a coil or coils of small 
resistance, through which the main current of the circuit passes, and a 
coil or coils of high resistance, through which passes a current proportional 
to the differences of potentials at the ends of the circuit in question, the 
motion of the inotor being resisted by vanes immersed in a fluid or by any 
other resistance which is proportional to the velocity substantially as 
described. 


An early patent of Edison’s (No. 2,675 of 1888) for a 
meter with a unipolar type of motor is also put forward as an 
anticipation of parts of Hookham's patent. 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, held on February 
26, Mr. Shelford Bidwell, President, in the chair, Mr. Егрек read 
a Paper by Mr. Вескіт BURNIE on 


“The Thermo-Electric Properties of some Liquid Metals.” 


The investigation was made with a view to determining the effect 
of melting upon the thermo-electric properties of certain metals. 
The metal to be tested is contained in a W-shaped glass tube, of 
which one limb can be cooled and the other heated. "Thus one 
limb can contain molten and the other solid metal. Copper wires 
are plunged one into each limb, and through these connection is 
made with a galvanometer. The thermal junctions, therefore, are 
copper-hot metal, and copper-cold metal. The temperature is 
deduced from a separate thermal-couple, calibrated by a mercurial 
thermometer. Curves are drawn co-ordinating temperature and 
electromotive ‘force. It is found that their slope depends upon 
the rate of cooling or heating of the metals. This 1s particularly the 
case with bismuth. The effect is attributed to the variation in 
crystalline structure of the metal under test, at different rates of 
solidification. With tin the change is less marked, and with lead 
itis unnoticeable. At or about the melting points there is con- 
siderable change of slope in the curves. Here, again, the effect is 
smallest for lead, somewhat greater with tin, and remarkably 
large with bismuth, the latter changing from an exceedingly active 


thermo-electric metal to one resembling lead. A great change 
occurs also with mercury at the melting point, indioating a difference 
in the Peltier effect between solid and molten metals. 

A vote of thanks to Mr. Beckit Burnie was proposed by the 
President, and the meeting adjourned until March 12th. 


THE FIRE AT THE TORONTO ELECTRIC LIGHT 
| COMPANY'S WORKS.* 


On Thursday morning, January 21st, a most disastrous fire 
occurred at the works of the Toronto Electric Light Company, 
which resulted in the total destruction of the building containing 
the arc lighting plant. The building, which was a frame iron-clad 
structure, was the first erected on the site some ten years ago. 
At that time it was considered amply large enough for the work 
for many years to come, but the rapid extension of the demand for 
incandescent lighting and motor-power had necessitated other and 
larger buildings. The burned building was used exclusively for arc 
lighting, with sufficient power generators and alternating-current 
machines to take the night load after midnight, when the plant in 
the western building was shut down. It contained 62 dynamos, of 
all sizes from 25 to 125 lights capacity each, and four pairs of hori- 
zontal Brown-Corliss engines of 500 н.р. each, and six lines of 
shafting 62ft. long. The building was fairly well supplied with 
fire-extinguishing apparatus, including four sets of hose and nozzles, 
15 extinguishers and innumerable pails kept well filled with water. 
It was thought that the continuous presence of workmen, during 
the entire day and night, together with these appliances, were & 
sufficient safeguard against any danger of loss by fire. Events 
proved differently, however. 

The cause of the catastrophe is somewhat difficult to arrive at. 
It appears that about four o'clock in the morning, when all machinery 
was of course in operation, fire was discovered under one of the 
dynamos on the ground floor near one of the lines of shafting. 
According to orders in such an event, the engines were stopped, 
and the hands, together with the watchman whose duty it was to 
look after these matters, put out the blaze by using the extin-' 
guishers. After it was all out, and the wet belts taken from the 
dynamos in the vicinity, the engines were again started. This 
would probably be some 15 or 20 minutes after the fire was out. It 
appears that the various lighting circuits had only been fairly 
started when a sheet of flame shot up from the upper floor and 
appeared to envelop the entire building in that part. So rapid was 
its spread that, although the men sprang to the engines some of 
them were nevershut down, and the man who remained to do it 
had to make his exit by a window. The most probable one is that 
the acid from the extinguishers used may have sprayed upon some 
of the many wires, penetrated the insulation and even carried the 
high voltage current over the wet porcelain insulators. Be the 
cause, however, what it may, the fact remains that at five o'clock 
on the morning of January 21st, the Toronto Electric Light Com- 
pany found themselves without an arc plant. 

There are used for city lighting alone about 1,100 lights, and 
for commercial use from 500 to 600 more. No time was lost; 
while the fire was yet burning men were at work erecting new poles 
to carry the wires into other buildings, and the manager of the 
Company put himself into communication by telephone and tele- 
graph with every place at which it was likely that dynamos could 
be obtained. The response by the Companies appealed to was both 
prompt and effective. The General Electric Company had some 
dynamos of various kinds in stock, and they worked with a will. 
A car was loaded and shipped special from Peterboro’. At four 
o'clock p.m.—within seven or eight ‘hours of the fire—it was 
backed into the siding of the Electric Light Company’s works 
in Toronto. Two more qars were shipped and arrived a few hours 
afterwards. On receipt of a telegram from Toronto the Royal 
Electric Company of Montreal put gangs of men to work 
to take out dynamos from their lighting stations, and even 
the machine used by them for testing lamps in their factory 
was included. These were loaded upon cars and attached to the 
night express, reaching Toronto next morning. Within six hours 
of the fire a number of the latest type of Brush machines, of 125 
lights capacity, were purchased and shipped from Cleveland aud 
Lynn. 

The result of this work was that the city was at no time without 
light. The Company had a few small dynamos in their power 
station. "These, with what reinforcements could be got in opera- 
tion the first night, provided about 300 lights. This was sufficient 
for the centre of the city, and by using alternate lights in the out- 
side districts the ground was fairly covered. The second night, 
with the exception of the extreme north-west section, a stranger 


* From an account in the Canadian Electrical Nors. 
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nights the number was added to until, within one week of the fire, 
the entire number was again in operation. Two dynamos were 
placed in the power-house of the Toronto Railway Company and a 
number in the incandescent light station of the Toronto Electric 
Light Company at Terauley-street—the remainder on the engines 
at Scott-street and the Esplanade, that were used for driving power 
generators. When the weight of the machinery required for this 
work is taken into consideration, as well as the intricate and deli- 
cate adjustments required, and the disorganisation of the circuits 
caused by the loss of the distributing switchboard, it will be seen 
that the work done was an achievement of no ordinary magnitude. 
Within 36 hours of the fire the employés of the Company handled 
and placed in position close upon 100 tons of machinery. 

The Toronto Electric Light Company intend to replace the burned 
building with an entirely up-to-date fireproof structure, so that a 
recurrence of the disaster will be rendered an impossibility. А 
steam derrick has been erected in the ruins to handle the heavy 
machinery and get the ground cleared for the new works at the 
earliest possible moment. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, February 12, 1897. 


Westinghouse Lamp Patents.—The whirligig of time brings 
about some extraordinary changes. Until two or three years 
ago the incandescent lamp situation was held in the firm grip 
of the General Electric Company, whose patents expired on 
November 17, 1894, by reason of the termination of the 
Canadian patent on the same invention. From that time 
until the present the manufacture of incandescent lamps has 
been carried on in a sort of go-as-you-please fashion ; but just 
before the first of the year enterprise in this particular line 
received a sudden shock in the announcement that the Westing- 
house Electric and Manufacturing Company would enforce 
certain lamp patents which it owned, and which had lain 
dormant since the final settlement of the big lamp suits. The 
Company owns between forty and fifty patents on the manu- 
facture of incandescent lamps, the most important of which 
is that issued to Mr. Edward Weston during the latter part of 
1882, known as his tamadine patent. This patent covers 
cellulose filaments, which are used by almost all lamp manu- 
facturers in this country at the present time. There are three 
patents which are considered vital: one covers the structure- 
less filament (cellulose and collodion); the second covers fibrous 
filaments, such as twisted or braided silk, treated or flashed ; 
and the third, a method of treating filaments. The ultimate 
period of life of the three patents, which are regarded in the 
present state of the art as unavoidable in the manufacture of 
the best lamps, is said to be about six years; and until their 
expiration the manufacture of incandescent lamps of the 
cellulose or fibrous filament types cannot be regarded as being 
a right inherent in the public. It should be stated, to the 
eredit of the Westinghouse Company, however, that it is 
pursuing a lenient policy in granting to other lamp manu- 
facturers licences under these patents. Its rates are moderato, 
and most of the principal lamp companies have already taken 
out licences, and are now paying a small royalty to the 
Westinghouse Company. The exact figures representing the 
royalty per lamp cannot be ascertained; but we are in- 
formed, on the best authority, that it amounts to a small 
fraction of a cent—probably about one-third of a cent— 
on the standard 16 с.р. lamps. The royalties vary accord- 
ing to the class of lamp produced, the higher voltages and fancy 
styles paying higher royalties. About 95 per cent. of the 
lamp output in this country pays the minimum royalty; and 
the total income to the Westinghouse Company from these 
royalties, it is stated, will be much less than $100,000 a year. 
The period of charge of royalties began on the first of the 
year, and among those concerns paying tribute to the Westing- 
house Company are the General Electric Company and other 
prominent makers. About 70 per cent. of the lamp manu- 
facturers have taken out licences, and it is reported that the 
Westinghouse Company proposes to take legal proceedings 
against those concerns who have not done so and are manu- 
facturing lamps in infringement of its patents, 


Elevated Trains and Surface Electric Cars on the Brooklyn 
Bridge.—At the meeting of the Brooklyn Bridge Trustees, 
on February 8th, the report of the Commission of three experts 
appointed to look into the matter of running elevated trains 
and surface cars over the bridge was presented. The Com- 
mission finds that, from an engineering and operating point of 
view, there is no adequate reason why the cars of the surface 
roads, and the trains of the elevated roads, or either of them, 
should not be permitted to operate on the bridge. Plans were 
presented for the accomplishment of the result. The rails for 
the surface electric cars are to be laid on the outer edge of the 
roadway on each side of the bridge. The cars coming to New 
York will cross on the north roadway, and after passing 
through and around the New York terminal on a loop will 
continue their journey to Brooklyn over the south road- 
way. At the New York terminal an elaborate switching 
system is provided. There are to be 14 stands for cars, 
each line having its own stand. Each stand is on a 
siding, and as the cars approach the terminal they will be 
shunted on to their proper sidings, leaving the main track 
free for the passage of other cars destined to sidings 
further on. The New York passengers will leave the car 
through the front door and those embarking for Brooklyn will 
enter at the rear. In this way the cars will be despatched in 
the shortest time possible. It is calculated that under this 
arrangement it will be possible to despatch 14 cars to Brooklyn 
every minute when the density of traffic should require it. 
After the cars are loaded with their Brooklyn passengers, they 
will pass off their sidings on to the main line and begin their 
journey to Brooklyn after passing around the loop to the opposite 
side of the bridge. The loop is a half circle with a radius of 
574ft., and swings around the west-end of the terminal building 
aboveand entirely clear of the Manhattan elevated railwaystation 
on Park-row, and of the switching tracks of the bridge railway. 
Fourteen stairways are provided to reach the passenger plat- 
forms of the track floors, the aggregate width of these being 
64ft. and their capacity 60,000 people per hour. After the 
people have become accustomed to the arrangement the 
system, no doubt, can be operated without any confusion, 
especially during the rush hours. The crowd will be broken 
up into fourteen comparatively small bodies, and the confusion 
and crowding to get on the cars will be correspondingly 
reduced ; under the present system the entire mass of people 
moves in one body. Suitable switching arrangements at the 
Brooklyn end will enable the cars to pass from the Brooklyn 
streets on to the bridge and from the bridge back to the 
streets. At a special meeting of the trustees to be held on 
February 16th, the question of the adoption of ‘the proposed 
plans will be acted upon. 

Chambly Rapids Power Transmission Plant.—The power 
transmission plant now being built under the supervision of 
the Royal Electric Company, Montreal, Canada, at the 
Chambly Rapids of the Richelieu river, about 16 miles east of 
Montreal, will involve several novel features. The point of 
chief interest is the generation of transmitting energy at a 
line potential of 12,000 volts, without the use of step-up trans- 
formers. Each unit in this plant will consist of a 2,500 н.р. 
Stanley-Kelly-Chesney two-phase inductor generator, and two 
48in. twin Victor turbines, all mounted on one horizontal 
shaft. Each generator will have an enormous flywheel regu- 
lation resulting from the great mass of the iron inductor 14ft. 
in diameter, and the generator will have no compound winding 
to increase the surging effects of the idle currents, but will 
have an inherent regulation of 4 per cent. 


February 19. 

Personal. Mr. L. B. Stillwell, one of the electrical engi- 
neers of the Westinghouse Electrie and Manufacturing Com- 
pany, and well known through his connection with the 
development of the Niagara water power, has resigned his 
position with the Westinghouse Company, to accept that of 
electrical director of the Cataract Construction Company, and 
the Niagara Falls Power Company, at Niagara Falls, N. Y. 
In his new capacity Mr. Stillwell will have entire supervision 
of the electrical work at Niagara Falls for the Companies 
named. 
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The Conductivity of Incandescent Carbon Filaments and of 
the Space surrounding them.—At the meeting of the American 
Institute of Electrical Engineers, held on the evening of 
February 17th, Mr. John W. Howell discussed the ** Conduc- 
tivity of Incandescent Filaments, and of the Space surrounding 
them.” 


CORRESPONDENCE. 
——« 
THE ALUMINIUM INDUSTRY: ITS FUTURE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin : In the course of the interesting article on aluminium 
that you have recently published, Mr. Kershaw observed (page 
436) that the aluminium industry has undergone such 
remarkable transformations in the last 10 years, that one is 
quite prepared to witness a similar revolution in the next 
decade.” Although it is somewhat injudicious to assume 
gratuitously the functions of a prophet lest the march of events 
should prove one to have been in the wrong, in this case it 
seems legitimate to endeavour to controvert the suggestion, 
because of the harm it may otherwise do to a rapidly growing 
industry. Inasmuch as the properties of a commercial metal 
are due largely to its impurities, and these depend chiefly on 
its method of manufacture, it is clear that any fresh revolu- 
tion " in the process that is employed in winning aluminium 
may invalidate many if not all the results that have been 
obtained by engineers and others who are engaged in finding 
technical uses for it. 

At the present time there is only one method of producing 
aluminium, and this is based on the electrical dissociation of 
alumina dissolved in molten cryolite; for the Héroult and 
Hall processes are practically identical, and Minet's has not 
emerged beyond the experimental stage; in fact, the works at 
5t. Michel, referred to by Mr. Kershaw, are employing the 
American method. This existing process may conceivably be 
either (1) superseded in toto, (2) employed in reducing another 
ore, or (3) carried out with a different solvent. 

(1) Owing to the great stability of all the aluminium com- 
pounds, there is little or no prospect of their reduction ever 
reverting to the domain of the chemist. Electricity, espe- 
cially where it can be obtained from water-power, must 
always be employed. (2) It is highly probable that bauxite 
wil remain the only available ore of aluminium ; for the 
ubiquitous clay contains too little of the metal, and too much 
silica; and cryolite is difficult to procure or reduce, and is 
also too impure. Bauxite can also be treated so as to yield 
a reasonably pure oxide at a comparatively low cost; and this 
property deserves attention quite as much as the initial 
expense of the mineral. Of other compounds of aluminium 
suitable for reduction the sulphide at first sight holds out 
some advantage over the oxide, for its theoretical voltage is 
0:9, as against 2:8 for alumina; but it can only be prepared 
from the oxide itself, so that there cannot be any appreciable 
gain in this direction. (8) Cryolite is admittedly not a perfect 
solvent, for it approaches too closely to the specific gravity of 
molten aluminium, preventing the metal from sinking to the 
bottom of the bath as quickly as might be desired ; but its 
solvent powers (25 to 80 per cent. of alumina) are greater 
than any substitute hitherto discovered, and its high heat of 
formation protects it from being decomposed in the electrolytic 
eell—in spite of the alarming rumours about hydrofluoric 
acid evolved from an anhydrous bath, published last year in 
the lay press. 

Several other suggestions have been made for the improve- 
ment of the Héroult process, but they cannot be discussed at 
length, and must be dismissed as visionary ; so that, in a few 
words, the only alterations in the present method of reduction 
that are likely to take place for some time yet will be in 
matters of detail affecting the manufacturers alone, except in 
80 far as they will cause gradual decreases in the price of the 
finished metal as the commercial efficiency of the process is 
made to increase. 

Mr. Kershaw looks forward to the day when aluminium 
shall be sold at one-third its present price—i.e., the same as 
copper. Lord Kelvin’s latest determination gives the electrical 
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conductivity of aluminium as 200 per cent. that of copper, 
weight for weight. A more feasible wish, therefore, is to see 
it quoted slightly less than double the price of its chief com- 
petitor, when it should immediately become available as a 
general conductor of electricity.— Yours, &c., 
F. H. Leeps (F. I. C.). 
26, East-bank, Stamford Hill, N. 


IRON FOR TRANSFORMER CORES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: With regard to the ageing of transformer iron referred 
to in one of your Notes of last week’s issue, I may state that 
the British ''homson-Houston Company has been making, 
during the last six months, extensive tests upon many different 
brands of transformer iron. It is found that this change is 
not common to all brands. Some of those tested are able to 
resist a temperature of 90°C. for many weeks without any 
appreciable rise in their hysteresis loss. The same brands can 
also be made by well annealing to have a low initial loss. 

That heat is the sole cause of this ageing has also been 
proved in tests made by the General Electric Company of 
America. It was found that whether the samples of iron 
underwent alternate magnetisation whilst being heated, or 
were unmagnetised, made no difference to the result. This 
confirms Mr. Mordey’s conclusions which he set forth in his 
Paper before the Royal Society. 

It is not quite correct to say that this change takes place 
after the first few days’ working. In the tests made by the 
British Thomson-Houston Company it was found that the iron 
requires, under continuous heating, many weeks to arrive at a 
steady state again. In a transformer, therefore, it would be a 
matter of many months, as the heating is usually discontinuous. 

The worst sample tested increased its hysteresis loss to 
nearly three and a-half times its initial value in less than a 
week at 90°C. 

But, as stated above, this change does not take place in all 
kinds of iron ; and the most interesting result of these tests has 
been the showing that the best iron to stand the effect of con- 
tinuous heat is that which is not particularly pure for trans- 
former iron, but is of the nature of mild steel. This, however, 
enhances the difficulties of annealing, as the impurities lower 
the melting point, and, unless special precautions are taken, 
render the sheets liable to stick together at the high tempcra- 
ture which is necessary to reduce the hysteresis loss. 

Another advantage of using this material results from the 
fact of its possessing a considerably greater specific resistance 
than the purer irons. This, of course, reduces the eddy 
current loss considerably in the core of the transformer. The 
General Electric Company of America have for several years 
past used steel sheets in their transformers. This is the reason 
why their transformers are almost free from any deterioration 
of the iron.—Yours, &c., R. C. CLIxKER. 

83, Cannon- street, London, E. C., March 2, 1897. 


THE BRUSH COMPANY’S INDUCTOR ALTERNATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin : Your correspondent “ A. C. E." draws attention to a 
possible explanation of the small drop in the above alternator 
—that it may have been run on a load having sufficient 
capacity to reduce the drop. He may be interested to know 
that the load was a water resistance, having no appreciable 
capacity.—Yours, &c., W. M. Morpey. 

London, March 2, 1897. 
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LEGAL INTELLIGENCE. 


Hookham and Others v. Johnson and Others. 


This was an action commenced on Friday last by Mr. Justice Wills in the 
Queen's Bench Division, and was brought by Mr. George Hookham (Messrs. 
Chamberlain and Hookham, Birmingham) against Messrs. Johnson and 
Phillips, of Charlton and London, for infringement of letters patent granted 
to plaintiff for inventions and improvements in electric light meters. Mr. J. 
Fletcher Moulton, Q.C., Mr. A. J. Walter, and Mr. Gray appeared for 
plaintiffa: and Mr. Bousfield, Q.C., and Mr. Graham for defendants. 

Mr. FLETCHER MOULTON, in opening the case. said the usual 
defences were made, with a number of anticipations and one prior user. 
Before he went into the litigious matter he explained to his lordship 
what was required to form an electrie meter. His client was the first to 
place a working meter which was accurate on the market. Having read the 
specifications of the invention, he lucidly explained its working in court, 
his lordship leaving the bench in order to witness an illustration of the 
operation of an eleetric meter by means of electric eurrents passed through 
it from batteries, which were placed in the body of the court. 

Mr. GEORGE HOOKHAM (examined by Mr. Moulton) said he never 
described himself ae an electrician, as he had had no proper electrical 
education. In the year 1887, and previously to that, he had given atten- 
tion to the question of electrical meters. At that date there were no 
practical electrical meters, except the Edison deposition meter ; there was 
no purely mechanical meter that was a success. In his deposition meter 
Edison shunted a small portion of the current that was supplied to a house, 
for instance, through a depositing cell. That shunting was supposed to 
remain a fixed proportion of the whole current, and, on the whole, prac- 
tically did remain so. In passing through the electrolytic cell it deposited 
copper or other metal—copper, in fact—the weight of which was in cxact 
measure of the current passing through the cell; so that it was only neces- 
кагу at intervals to weigh that plate on which the copper was deposited to 
determine the amount of electricity that had been supplied to the house. 
Apart from that he knew of no practical meter in the market. At that 
time many had the idea of a motor meter working against a brake, and 
they thought that the great problem was to find a correct brake. He con- 
sidered that he hal made a fair start when he discovered a correct brake 
a brake that followed the correct law; and that was what he began with. 
For an electric-current meter, in which the driving force of the motor is, 
or ought to be, proportional to the current, the brake should follow the 
law that the resistance increases in proportion to the velocity. The merc 
knowledge of what was a suitable brake, and what was the law of the 
brake, was not sufficient to instruct the public how to make a meter. The 
great difficulty in making a meter of that type an accurate meter was static 
friction. In his meter he took steps to make the static friction small. The 
object was to make it relatively small. He decreased the friction as much as 
he could, but the main way out of the difficulty was to make the forces 
which acted in the right way part. The exaggeration of the electrical 
forces was as important as the diminution of the static friction. He first 
began by diminishing the static friction as much as possible by means of 
bara or anti-friction rollers, and, what was still more important, he got rid 
of the very great friction which gencrally attaches to introducing the 
current by means of ordinary solid brushes. That he did almost entirely 
by making what he might call fluid brushes instead of solid brushes. In 
the use of solid brushes сіохе contact was most essential-—considerable 
pressure, in fact. So far as the magnetic brake was concerned only 
very weak magnets, with open pole-pieces, and therefore having a very 
great air resistance, had been applied, or rather suggested. Witness 
intensified the brake. If he had taken a magnet of the same 
strength and bent it round so as to reduce the air space, he should have 
increased the total strength of the magnet and produced greater Foucault 
currents, but especially by magnetising it. When the two poles were 
brought closely together he was enabled to enormously increase the 
strength of the magnet at the same time that it was perfectly permanent. 
That was his first step. There was the greatest possible advantage in 
using permanent magnets, because, in the first place, they were absolutely 
constant, and, in the second place, they eost nothing in energy. 

The witness explained to his lordship that if the magnets were once 
magnetised, and held in position in the way he had described, practically 
their strength never varied, and, of course, they were then simply per- 
manent steel magnet bars, and the strength of the field was not kept 
up by an expenditure of electrical force, as it was in the case of an elec- 
trical magnet, but the molecules of the steel. remained permanently, and 
produced the field permanently, and cost nothing. 

You have explained how you brought round the poles and made them 
face one another at very short distances to allow the dise to pas» between 
them. In the first place, what is the effect of that on the magnetic field ? 
—To intensify it. 

Secondly, what is the effect of that upon the permanence of the mag- 
nets - lo make them really permanent; otherwise, unless they are 
extremely feeble, permancut magnets are only permanent in name ; but 
these are not only powerful, but absolutely permanent. 

Now, until your invention, so far as you know, was that known ?—I 
believe not. 

To get constancy in а case in which electroma;mete were used by 
saturating the iron соге, he should take the iron core, a comparatively small 
section, and apply a very powerful magnetising force, and he should get by 
that means a magnet whose field would not vary with the electromotive 
force of the circuit. The effect of the grooving of the pole-picces was that 
the Foucault. currents in the dises were generated by the dise pissing 
through spaces of varying magnetism. By grooving the pole-pieces he 
multiplied those places, and thus increased the total effect of the brake. 


By those means he was able to get an effective meter, in which the mag- 
netic forces were dominant. 

1з it essential to a practical meter, Mr. Hookham, that it should have a 
considerable range ^—Yes ; even in 1887 it must have had a considerable 
range. I should have said then I should not have thought any meter 
worth making that had a range of less than 1 to 20. I mean that, sup- 
posing the biggest current that the meter could carry was 20 amperes, 
that then it should start with one ampere. The witness stated that, so 
far as he knew from the anticipations that were alleged, no meter was in 
existence of the type in question in which the static forces were negligible 
compared with the electric forces. No instructions, so far as he knew, were 
given to the public which would have enabled them to make such a meter. 

The witness was then examined in some detail on the complete specifi- 
cation (No. 4225, of 1887), in order to explain to his lordship the statements 
made therein. He said that he made meters according to the invention 
and sold them. In the defendants’ meter there was a cylindrical armature, 
and the current passed through it in a constant magnetic field. That. 
was produced by permanent magnets, and the poles of each were brought 
nearly together, having a slit in which the cylinder revolves. 

Are those poles grooved ? — Yes, doubly grooved. 

Has that a brake '—A very powerful brake. 

Does that consist of a copper cylinder,—or a metallic cylinder, I should 
say—revolving in a constant and intense inagnetie field ‘—Yes. 

And is that the same field as the armature /—Yes. 

Is the current introduced into it by mercury contacts ?—Y es. 

And are the magnetic forces there the dominant factor ?— Yes, 

Is that dominance due to the intensification of the field ? — Yes. 

And combined with the diminution of friction by means of mercury 
contacts /—Yes. 

And does the grooving of the holes contribute to that intensity ї —Yes. 

To an important extent ?-- Very. 

If those poles were not grooved, then, would it act as а brake —Not as 
a magnetic brake. There would be a fluid friction brake, but no magnetic 
brake. 

Would a fluid friction brake work practically ?!—No ; I think it is impos- 
sible —I mean in this class of meter. 

In this class of meter, what would be the law of resistance of the fluid 
friction! At ordinary meter speeds—such speeds as the meter runs at, 
for instance—this resistance would increase approximately us the square of 
the velocity, instead of directly with the velocity. 

Would that permit of it correctly metering / No. 

I believe, Mr. Hookhain, that the law with regard to the magnetic 
friction, and the suggestion that magnetic friction may be used as a 
brake, you do not claim to have invented, though you may have found it 
out for yourself ?!—1 was not the first inventor. After I had found 
them out I found that somebody else had done the same thing before. 

But, in your opinion, had anybody shown how a practical meter could be 
made *—No ; not on these lines. 

Cross-examined by Mr. BOUSFIELD : He was not the first one who prac- 
tically attempted to make а commercial meter. The Edison deposition meter 
was in the market before the date of his invention, Mr. Ferranti had begun a 
meter with a counter, but he had not got very far. Ferranti's patent was on 
different lines, and he had not studied Ferranti. Then there was Dr.Hopkin- 
son's meter, the one that they (plaintiffs) made. He believed they sold about 
20 of Hopkinson's meters during 1883, 1884, 1885, and 1886. At the 
time there was a very strong demand for a meter. At that time the elee- 
tric light was in its infancy, and installations of house-to-house electric 
light were only just beginning. He did not consider that Hopkinson's 
meter was a practical meter at that time. He said that the defendants’ 
meter was according to his (witness's) specification. There was no impor- 
tant change between his second and first patent. There was а very impor- 
tant change between his first patent and the Ayrton and Perry meter; a 
very important change in externals; but the other was practically the same 
meter. At avery carly date he found that for meters carrying the lower 
current it was not necessary to groove them : but when he had a meter 
with the higher current that ran too fast, then he had the pole-piece- 
grooved. Не read a Paper at the Institution of Electrical Engineers in 
1889, and showed а meter then in connection with his patent. Prof. Perry 
had told him that that meter hal no grooves in the pole-pieces, but he 
(witness) was under the impression that it had. It was very likely that 
he did not say a word about the grooving of the pole-pieces in that Paper, 
as he had only a few minutes at the end to explain his meter. If for any 
purpose he wanted to increase the power of the brake, then he grooved the 
pole- pieces. 

I put it to you generally that you were reaping in the fields where others 
had worked before you, and that what you had done is of the most trifling 
importance in details I cannot say; that will be for the Court to judge: 
but when you say I have been reaping other people's fields, I was very 
ignorant of the subject. When I began I was absolutely ignorant of the 
Ayrton and Perry patent, so that I did not know I was reaping in other 
people's fields, 

The defendant's meter was substantially aecording to hia specification, 
and he regarded it as being substantially his meter. The groove of the 
pole-pieces he regarded as a thing which he might or might not use, 
according to circumstances. He said so in his patent. He did not regard 
that as the essence of his meter, but aaid it was advantageous and claimed 
itas advantageous. Ayrton and Perry showed no appreciation whatever of 
the relation between forces. They had taken from him practical directions 
for making the magnetic and electric forces large and for making the 
static friction forces small. He meant to say that those before him 
seemed to be absolutely unconscious ot that. 

Absolutely unconscious of something that every scientific person who 
put his mind to the subject must have been conscious of 7—1 do not know, 
but I will tell you if you ask me a definite question. 

J will give you an illustration. Supposing you are going to take an 
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anemometer that is to measure the velocity of the wind, is it not perfectly 
obvious that you must have as little friction to trouble you as possible, 
and that you must magnify the action of the wind upon your apparatus 
with regard to the friction as much as you can—is not that an obvious 
condition for anyone to recognise who started to make such a thing No; 
you might go to work another way. Admit friction and take some sup- 
plementary means of taking account of it. 

T asked you if the obvious way in a problem of that sort was not to 
reduce and get rid of the disturbing element of friction, and whether you 
would not do that by increasing the effect of the forces acting on the thing 
—the wind to be measured ?—You are asking me to suppose something 
that is not possible. He did not think that anyone had ever selected the 
method of increasing the magnetic forces in the way he (witness) had. 

The WITNESS stated that he thought he made a rather important 
omission when Mr. Moulton asked him whether there was any practical 
electric meters. He (witness) had said there was only the Edison meter. 
He had forgotten to mention Dr. Aron’s clock meter, which was a practical 
meter. He knew that a good many of those had been sold, and were 
working now. He knew that when he took up this matter in 1887 that a 
great number of people had already been working in the field. The general 
principles upon which the construction of an energy meter or а current 
meter should proceed were certainly not perfectly well known to electricians 
at that time. 

Do you not find them described in a number of specifications ?—That 
may be, but they were certainly not well known. This last improvement 
of all, the electric brake, was unknown to Dr. Hopkinson, for instance. 

You do not suggest that the application of this to that purpose was your 
invention. do you '—It was my invention ; but it had been, unknown to 
me, described before. 

You do not suggest you were the inventor of that?—No. The appli- 
cation of the use of this electrical magnetic brake as a thing whose resist- 
ance was proportional to the velocity actually, and whose applicability, 
therefore, was clear for the purpose of electric meters, had been pointed 
out before he took it up. He made the discovery himself, but he was not 
the first to do it. 

Do you suggest that the people who had made this suggestion of an 
electric motor acting as a meter and operating a brake whose resistance 
was proportional to the velocity, did not know that friction was a disturbing 
element in that, and that friction would introduce an error ?—Of course; 
but they did not see the point of making the friction negligible. 

Really, do give people credit for a little common sense. Do you 
suggest that anybody who knew that friction would interfere with that did 
not know that you must reduce friction as much as possible to get rid of it ? 
—Then I will say that they gave up the problem of making the friction 
negligible as hopeless. 
` Cross-examination continued: The great difficulty was the commutator 
taken in connection with static friction. He designed a commutator by 
means of which they got rid of friction. 

There was no special connection between the winding and the commu- 
tator His armature was equally applicable to any of the forms of arinature 
in use—drum, ring, or disc armature. The reason he used the word 
* double" in his specification was because either half of his commutator 
was a complete commutator in itself. By putting a brush top or bottom 
on either half of his commutator, they had a perfect commutator. It was 
really two cominutators connected together. He should not like to say 
that it was strictly a double commutator. He had had no trouble with 
the splashing of the mercury. He never contemplated such speeds as 
would make the mercury splash. If they put No. 1 patent at full speed, 
there was not the slightest tendency to splash. In one sense he gave up 
that form of commutator, because he found a better arrangement after 
five yeara. He did not adopt Prof. Perry's arrangement, because hc did 
that before the publication of Prof. Perry’s specification, Witness had 
adopted an arrangement which, in fact, was identical with Prof. Perry's. 
It might be more correct to say that he adopted Mr. Ferranti's arrange- 
ment, as he was before Prof. Perry in submerging his armature, and only 
making it cut the spindle. Ferranti was for years and years before 
Perry in that. 

In his (witness’s) form of commutator there was a slight amount of 
sparking which oxidised the mercury, which introduced a trouble occasion- 
ally, and the mercury had to be changed. In the majority of cases that 
gave no trouble at all, but it was quite a sufficient trouble for him to 
design another form of commutator. His disc was totally immersed in 
mercury, rising about the same distance above the contact, which arrange- 
ment had been completely successful, and had entirely superseded any form 
of commutator in which was dipped a moving part into the surface of the 
mercury. His object was to make a current meter, not an energy meter. 
His meter would not measure energy directly. Where there was a great 
variation of potentiality, his meter would be very useful. If, as they 
probably would be, the variations were sometimes on one side of the line 
and sometimes on the other, they would cancel out, and his meter would 
be of use; but otherwise for that percentage of variation in energy his 
meter would not take account. He did not give any directions in his 
amended specification how to produce saturation. The only words referring 
to that were to obtain this constancy in electromagnets they must be 
saturated, and the magnetising force and the dimensions of the core must 
be so proportioned ax to secure this.” That was well understood by every- 
one conversant with the subject. 

He believed electricians said that absolute saturation was impossible. 
It was known that if there was a certain amount of winding on a soft iron 
core then practically large increments of current did not produce any 
Substantial increment of magnetisation of the core. He could not 
remember any case where it was used in order to produce a constant field. 
He could not give any idea of the amount of winding necessary to produce 
saturation ; he had not calculated it. It was certainly quite practicable. 

Then I put it to you that in motors generally, or dynamos generally, 


the amount of winding on the field magnet is such as to give saturation of 
the core?—It is all wrong; but since I have had anything to do with 
designing of dynamos I should say it is a thing we avoided. 

I put it to you that as a practical fact it usually produces saturation ?— 
I am not aware of that. 

At all events, you are not prepared to say that there would not be satu- 
ration at that point ?—Oh dear, по. 

The brake in the Edison meter was got by forming on the lower edge of 
the cup paddles which rotated in the inercury. If instead of the mercury 
brake you were to put an electrical brake, could you distinguish thix 
meter from your meter — No, except that he makes no provision for 
saturation. | 

After some further cross-examination, his LORDSHIP said it looked 
very much as if the thing were going to resolve itself into this: Whether the 
production of Prof. Perry amounted to a series of equivalents to what the 
plaintiff had done, because it was obvious, to a very considerable extent, 
at all eventa, the plaintiff's patent was not upon the novelty of parts or of 
theory, but upon the mechanical adaptation. If his patent be not an 
original invention in the sense in which the Welsbach invention was, but an 
invention the essence of which was a combination of parta, it must resolve 
itself into a question of whether the alleged infringement was a substitu- 
tion of a number of equivalents, the adaptation of a number of mechanical, 
or magnetic, or chemical eqoivalents, for it was iu the sense of things 
which at the time were perfectly well known as equivalents. 

Mr. BOUSFIELD replied that he must develop at length prior knowledge. 

The WITNESS was then cross-examined as to Gray’s specification, and ` 
in answer to Mr. Bousfield said that the difference between his arrange- 
ment for diminishing the friction of the axis of the meter and Gray's 
arrangement for doing the same thing was that witness had a little V," 
which contined the point of the top spindle from lateral movement. 

At the Paris Exhibition of 1889 there were only two metera that got 
prizes there, and each got a 10,000fr. prize. One of them was a meter 
according to the first part of this specification, made by Elihu Thomson, 
and the other was made like the Aron meter. He did not agree that 
the only difficulty which existed in making that meter at that date a 
thoroughly practical one was the diffieulty of the commutator ; there were 
plenty of other difficulties. The Elihu Thomson meter was a practical 
meter, working to this day, thousands being in use. 

I put it to you, that the only difficulty at this time of devising this 
meter in practice was in working out the commutator ?—Jf Ayrton and 
Perry had given instructions for making that meter, it would be a practical 
meter in their specification ; but they had given nothing of the sort. They 
had shown no preference whatever for this arrangement over others that 
are quite absurd and impossible. 

Do you suggest that any person is to be prevented from employing two 
sets of poles in constructing meters, instead of one for braking '—I am 
afraid that is not a question for me, I should think he had taken my idea. 


Monday, March Ist. 


Mr. JAMES SWINBURNE, electrical expert, was called. He said he had 
for many years given great attention to electrical engineering—in fact, he had 
done nothing but electrical work until a few years ago. He remembered in 
the early eighties the great increase which took place in the means for the 
distribution of electrical power for lighting and other purposes. Great 
importance was then and had since been attached to the making of a 
practicable meter. He had worked at the subject, and had invented a 
meter himself ; but he found, unfortunately, that another man had 
invented it before. He had always taken a great interest in measuring 
instrumenta. The construction of an electrical meter was by no means 
an easy thing. He had read Ayrton and Perry's specification of 1882. 

Was there sufficient in that to enable a person to construct a practical 
meter If it is desired, I can give my reasons why there is not sufficient 
in it to direct how to make a practical meter. 

Let me take you to the plaintiff's specification. Does that give adequate 
instruction to enable a person to constructa practical electric meter? 
Certainly. I agree with his evidence entirely as to the variants. 

Does the plaintiff's specification show how to make an electrical meter 
with permanent magnets ?— 1t does. 

What are the essentials for the use of permanent magnets I think the 
essentials are to make the maguet in the proportions approximately giveu 
by Hookham. At the time I was speaking of there were many failures in 
endeavouring to get a permanent magnet. The Hookham method of 
arranging the magnets is original, and I believe he has done more to for- 
ward the study of the manufacture of permanent magnets than any man 
living. 

Do you believe his preference for the use of permanent magnets is well 
founded ?— Certainly. 

WITNESS, in the course of further evidence, said that experience had 
led others to follow plaintiff's systems. As to the electromagnets, it was of 
great importance, and the brake-field should be very constant. To give 
constancy to the electromagnet he would do the same as Mr. Hookham 
had done—namely, use saturation. He had examined Edison’s and other 
specifications. 

Did you find in them any anticipations of the plaintiff's work /—No. I 
think Mr. Hookham was the first person to realise the importance of an 
effective brake, and the first person to carry it out. His meter has a 
special device for diminishing friction. It has an unusual form of friction 
wheel which does away with half the number of wheels. 

Did you find that in any of the anticipations ?—I never heard of it 
before. 

In your opinion has the Perry meter been constructed substantially in 
accordance with what is described in plaintiff's specification '!— Certainly. 

Cross-examined by Mr. BOUSFIELD : He admitted that the meters 
constructed according to Ayrton and Perry’s specification had taken 
prizes at an exhibition of meters in Paris. What they wanted in a 
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meter was first of all an effective brake, a constant field, and 
secondly an electrical connection made with as little friction as possible. 
He had found those conditions in the plaintiff's machine. The difficulty 
of getting a meter that would run smoothly was never successfully 
encountered until Mr. Hookham did it. 

In 1887 Edison's meter was largely used ; but it was a common thing to 
pay a rate of so much per lamp per year. He found in the Perry meter 
substantially the same motor as in plaintiff's. He was not aware that 
Prof. Ayrton had stated that they had at the City Guilds College 
measuring instruments in which permanent magnets were used, and which 
had been there for many years, and that he stated they were practically 
constant. They were placed there from 10 to 16 years ago. 

Is there anything beyond common knowledge in plaintiff's meter !—Yes; 
the armature of the commutator ; and he has utilised bulging vessels of 
mercury, though that has been used for a crude form of commutator for 
some time, 

Witness was then examined at length on technical details mentioned in 
the specifications. | 

Tuesday, March End. 

Mr. ARTHUR BROMLEY. HOLMES, electrical engineer to the City of 
Liverpool, and formerly managing engineer to the Liverpool Electric 
Supply Company, Limited, said he remembered when the Electrical 
Supply Company first commenced to supply the electric light to Liverpool. 
That was in 1885. At that time there were no meters by which they 
could satisfactorily measure the electricity supplied to consumers. They 
had to estimate the amount and make a bargain on whatever basis they 
might arrive at in that way. It was very inaccurate and slipshod. They 
subsequently experimented with certain clockwork meters. He tried 
one of them, and the results were not sufficiently satisfactory to 
justify their buying large numbers. Mr. Hookham's meter was first 
brought to his attention either at the end of 1887 or the beginning of 1888. 
He tried one of them ; and it seemed to him, although not a perfect 
instrument, more satisfactory than any others which were then obtain- 
able; and the Liverpool Electric Supply Company commenced to buy 
them at the beginning of 1888, and had continued to buy them up 
to the present time. They bought 80 of the original or large square 
meters. They bought them during the whole of 1888, and they were 
working until the end of 1891. They then bought the improved kind, 
which were at that time brought to their notice. The improved kind 
was exactly the same in principle, but was neater and less cumbersome in 
detail. They purchased over 500 of them over a series of years. Subse- 
quent improvements were inade by Mr. Hookham in the meters supplied, 
and they bought the improved ones. In the beginning of 1893 Mr. Hook- 
ham brought him one of his improved pattern meters, which had certain 
advantages which led his Company to make an arrangement to gradually 
exchange the old pattern for the new pattern. Both kinds of meters 
required a certain amount of attention; but with that amount of attention 
they worked satisfactorily, and many thousands of pounds worth of elec- 
tricity was sold on the readings of the instruments. 

Cross-examined by Mr. BOUSFIELD : What sort of attention did they 
require ?— Attention was necessary to the mercury contacts. 

How often did you replace it '!—I don't think we replaced it; but it was 
necessary to examiuc it at comparatively short intervals, six or eight 
weeks; and if any cf the mercury had escaped from the cups to fill 
them up again. Some of the parts of the old metera were used up in 
making the new ones. 

How many of the new ones have you bought? About 1,500. 

You wrote a book on this aubject in 1887 ?— Very likely. 
gotten what was in it. | 

Here is a description of certain metera.—No doubt the descriptions аге 
right, but the deductions drawn from them are wrong, and I should like 
to correct them by my later and better knowledge, as the meters have 
been improved and corrected. 

Mr. HOOKHAM (the plaintiff) recalled, said that when the old meters 
were converted into improved ones at Liverpool, Mr. Holmes paid for the 
conversion at a price sufficient to pay for the cost of it. It was to their 
interest to have their improved meters on the market as soon as possible. 
As to the permanent magnets, it was found that if a magneto machine 
was left unused for a time there was a common and universal 
result, and that was that the strength of the permanent magnetic field fell 
off ; but as soon as the machine was run again the action of the armature 
on the magnetic poles remagnetised them, and brought them back to their 
original strength. Gray's meter was essentially different from his, and 
from what be claimed. | 

Mr. BOUSFIELD, їп the course of a discussion with Mr. Moulton as to 
the admission of certain evidence, said his case was that defendants were 
actually the inventors of the meter, and it was sought to stop them by 
putting forward a particular and old type of this meter which was only fit 
for the shelves of a museum. 

Mr. CHAMBERLAIN, Chairman of the plaintiff Company and commer- 
cial manager, gave details as to the sales of the old and new metera. He 
suid they converted the old meters into new ones, but were paid for doing 
8» The old meters were certainly not worth only putting into a museum 
They had sold 210,000 worth, and people would not give that for machines 
which were only fit to put into a museum. They had been very good 
metera for the time. 

Cross-examined : Their returns were only about 24 per cent. on the sales. 

Mr. D. CLARK, electrical engineer, gave evidence on behalf of plaintiff, 
and described parts of the machine which were original. . 

Mr. C. VERNON BOYS, examined by Mr. Fletcher Moulton, said 
that he had given a great deal of attention to electricity, and worked at 
electricity motors expecially. He had heard the evidence given about the 
plaintiff « specifications, and generally agreed with it. He would not, 
however, bind himself to everything which had been said by the witnesses, 
In his opivion the Hookham meter was a practical meter. From his 


I have for- 


experience it would not be practicable from Ayrton and Perry’s specifica- 
tion to make a practical meter. They had there very clearly and correctly. 
given as to what an inventor should try and invent. It would not, how- 
ever, enable a workman to make a meter of any service. 

Cross- examined: Assuming that the Edison meter were made, he should 
very much doubt whether it would do as well as the Hookham meter. He 
had made no experiments with the Hookham meter, and only knew what 
it would do from what he had heard ; but it would surprise him if the 
* Handford drawing" would work as well as what he had heard of the 
Hookham meter. | 

This evidence closed the plaintiffs’ case. 

Mr. BOUSFIELD, in opening the defendants’ case, said that the type of 
action they were trying differed altogether from the ordinary type of patent 
actions. The type of action with which they were familiar was when some 
gentleman came forward having what was called a pioneer " invention — 
where it was known that prior to that date nothing of the sort existed, 
and so on. Ayrton and Perry had invented a particular type of meter. 
which was successful, the theory of which had been clearly expounded by 
them, and the necessary directions given to enable that to be carried out. 
To an electrician the theory was absolutely clear. He should call evidence 
to show that anyone who took the specification of Ayrton and Perry, and 
put it into form, only one difficulty would arise, and that would be the 
friction of the commutator. That did present a great difficulty, and that 
difficulty was overcome by Elihu Thomson, who took and worked upon that 
very form which was clearly described in Ayrton and Perry's specification. 
He thought that he would use silver instead of copper for his commutator 
and brushes, and by that he got a motor the friction of which was so Small 
that it did not seriously interfere with the accuracy of the meter. So he 
got over that, and made the Ayrton and Perry meter in the very simplest 
form. There was nothing of invention about it; he took a machine of 
very well-known type, and it was made according to the specification of 
Ayrton and Perry. Everybody in the electrical world gave to Ayrton and 
Perry the credit of that particular type of meter. 

His LORDSHIP : What strikes one is that it took seven years to bring 
it to a practical thing. It is an argument, of course, which could be usel 
on the other side. 

Mr. BOUSFIELD, continuing his address, said that not one of the 
plaintiffs' witnesses spoke of any difficulty presenting itself in making a 
practical meter, except the difficulty as to the commutator. He shouid 
put it to his lordship that the defendants had borrowed nothing from Mr. 
Hookham to enable them to construct their meter. Who had solved the 
question of the commutator? Not Mr. Hookham. Mr. Hookham, it was 
true, had invented a form of meter which might have done relatively good 
work, and he had sold a certain number ; but it was not a form which had 
survived. That did not help the defendants to their solution. It was the 
Edison invention of 1883 which solved the difficulty of the commutator. 
That that completed the solution of the matter was not questioned. 
Both Prof. Perry and the plaintiff had adopted the ideas given in Edison’s 
specification. Mr. Hookham had thrown aside his own device for getting 
over the difficulty of the commutator, and had adopted Edison's, the 
defendants doing likewise. Mr. Hookham’s solution of the difficulty 
had been of no service to the defendants, or of any permanent service to him- 
self. He submitted that it must be obvious to his lordship that the 
motor part of the defendants’ meter—the Edison cup—was not the motor 
which was described in the drawings of plaintiff's specification, and nobody 
ould suppose that it was. 

Prof. JOHN PERRY, examined, said that the meters complained of 
were made by the defendants, who were licensees of his. Prof. Ayrton 
and he in 1888 had had a good deal of experience together in electrical 
meters, and they made a great variety of measuring instruments 
and current meters. They were practical electricians, und not merely 
theoretical professors. The meter in question was intended to be an 
energy or quantity meter-—or current meter, as it was called. In his 
opinion the elements which were necessary for the apparatus to be 
an effective current or energy meter were properly set out in the 
specification. ln tbat specification he and Prof. Ayrton pointed out two 
classes of energy meters, one being driven by & motor, and the other 
being a clock meter. Both of these classes of meter came into use. At 
the 1889 Exhibition in Paris the only meters which received the prize were 
the Aron meter, which was acknowledged to be theirs (Ayrton and Perry’s), 
and the Elihu Thomson clock meter, the specimen of which in court was 
given to Prof. Ayrton with a statement that it was the Ayrton and 
Perry " meter, 


The following is a brief resumé of Wednesday's and Thursday's proceed- 
ings. A full report will be given in our next issue. The examination of 
Prof. Perry was concluded. The witness, in cross examination, said that 
he thought he did not know of an electric meter with an electric brake 
being in the market prior to the plaintiff's specification, and that he never 
conceived that he had borrowed from Mr. Hookham's meter. Cross- 
examined with regard to the Edison unipolar meter, he said it was “ not so 
very, very bad," though it would only work within a limited range. Prof. 
Silvanus Thompsou was next called. He was chiefly examined as to what 
was common knowledge in Hookham.s specification, and as to various 
alleged anticipations, especially in the constructive details of the magnets. 

On Thursday Mr. John Imray, patent agent and consulting engineer, 
was first called to give evidence. He thought no electrician would con- 
sider the plaintiffs’ and defendants’ meters identical, and that there was 
nothing in the Hookham specification which would show a workman or 
electrician how to make a brake like the defendants. Prot. Ayrton was 
then examined at great length with regard to the carly patterns or 
meters and the law of fluid; friction and an experiment was made in 
court to demonstrate to his lordship that when paddles were revolving 
in oil at slow rates of revolution the fluid frietion was proportional to 
the velocity. "The witness was also examined as to common knowledge 
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and practice in the manufacture of constant permanent magnets. After 
he had been cross-examined chiefly as to this latter point and as to the 
1883 Ayrton and Perry meter, Mr. l. J. Steel, electrician in the employ of 
the plaintiffs, was called. He was questioned as to the construction and 
working of the Brillié meter. This witness was under cross-examination 
when the Court adjourned for the day. 


Guardians of Poole (Dorset) v. The Bournemouth and District 


Electric Supply Company (Limited). 
A special sitting of the Court of Quarter Sessions was recently held at 


the Shirehall, Poole, for the purpose of hearing an appeal by the Guardians 
of the Poole Union against a decision of the magistrates of the Wimborne 


Petty Sessional Division reducing the assessment by the Guardians of the 
works of the Bournemouth and District Electric Supply Company, in the 
parish of Branksome, in the Poole Union. The works were assessed by the 
Assessment Committee of Poole Union at £2,850 gross and £1,900 ratable 
value. Against this assessment the Company appealed on December 14th 
last, when the magistrates reduced the assessment to £656 gross and 
£465. 10s. ratable. It was against this magisterial decision that the 
Guardians now appealed. 

Mr. BALFOUR BROWNE, Q.C., in opening the case for the appellante, 
said that the Bournemouth Company had carried on a large and increasing 
business, and some time ago the Assessment Committee deemed it 
expedient to revalue the Company's property in the parish of Brank- 
rome, which had been assessed at a very low figure, and an experi- 
enced valuer was called in to value it. His valuation put the 
Company's land (one acre three roods), buildings, plant, and appur- 
tenances in Branksome at £1,224 gross value and £824 ratable value. 
The Company appealed for relief to the Assessment Committee. They 
admitted the gross, but complained that the ratable value was too high. 
When the matter came before the Assessment Committee, Mr. Sydney 
Morse, of London, appeared for the Company, and produced the balance 
sheets, which showed that a much larger amount of money had been 
expended quite recently upon the works than the valuer was aware 
of. Upon reconsidering the matter, the Assessment Committee came 
to the conclusion. that their valuer's figures were too low; aud 
they raised the gross estimated rental to £2,850, and the ratable value to 
£1,900. Against that the Company appealed. Why they did so he 
did not exactly know, because the Company might have known that in 
any case there probably would be an appeal to Quarter Sessions. 
The result was disastrous. The magistrates not only reduced the ratable 
from £324 to £568, but also did what he maintained they had no right to 
do, namely, reduced the gross from £1,224 to £656, although £1,224 was 
accepted by the Company. He maintained that now the Court of Quarter 
Sessions could deal only with the ratable, the gross having been admitted 
by the Company. The magistrates’ decision was entirely due to the 
evidence of Mr. Eve, an expert valuer called by the company, who, he 
thought, had in this case gone on an entirely wrong principle of rating. 
There was no sale of electricity in Branksome itself, except to one cus- 
tomer ; but. Mr. Eve had taken the whole undertaking in Branksome and 
Pournemouth together, made certain deductions, and come to the conclusion 
that the whole undertaking would yield a rent of only £152. This was wrong 
in principle, for the works ought to be valued upon the principle laid down in 
theWest Middlesex case; they had nothing to do with the Bournemouth part. 
That part might be making a profit, or it might not. What they had to 
ascertain was what rent would be given by a hypothetical tenant for 
the hereditaments in the parish of Branksome. He protested against 
the Branksome works being taken together with the Bournemouth 
system, and the whole considered as a profit-earning undertaking. It 
was long thought that tbe words “beneficial” and "profitable" were 
synonymous ; but in the now famous Erith case the House of Lords 
distinctly negatived that interpretation о? profit, and substituted “ valu- 
able occupation.” In the parish of Branksome there was a very valuable 
occupation, and he affirmed that anybody wishing to supply electricity in 
Bournemouth would be willing to give for it a rent equal to the amounts 
at which the appellants had based their assessment. In support of his 
contention the learned counsel quoted from the judgment in the Weat 
Middlesex case, an old case which had been approved to the very last. The 
analogous question at issue was how the dead mains of a water company 
were to be rated as compared with the “living” mains which earned a 
profit. In a certain parish there were none but dead mains, and the question 
was what rent a tenant would give for them, as obvionsly he would in relation 
to profits give nothing at all, as there were no profits. He quoted from the 
judgment the following passage: — Those parts directly earning nothing, 
butindirectly conducive to such earnings elsewhere, are estimated tocontinue 
їп operation, and the Company to whose interests such continued operation 
is essential must be assumed to pay adequate remuneration to a contractor 
for rent and fixed capital vested therein, together with the labour and skill 
requisite for the effective continuance of such operation, and this contrac- 
tor would stand in the relation of occupying tenant to the parish; the 
property in the parish would be ratable, and the local ratable value would 
be such sum as would pay the rent of the land and the profit on fixed 
capital therein." In this case & contractor would say, "I have 
constructed these works, which, upon the Company's own confession, have 
cost £38,000, and whether you are making a profit or not I must have my 
rent," ‘That the Company would be willing to give such a rent was quite 
obvious, because even if they were not making a profit now—which was 
Dot a fact, for their own balance-sheet showed that they were making a 
considerable profit—they were hoping to make a profit. This was not a 
bankrupt company, but one progressing by leaps and bounds, Within the 
last few years they had spent nearly £40,000 on the works at Branksome, 
and they had offered to sell their undertaking to the Bournemouth Cor- 
poration for £135,000. Yet they asserted that the ratable value of the 


whole concern was only £152, which seemed too ridiculous. The Assess. 
ment Committee's valuers had estimated the worth of the works and mains 
in Branksome at £38,514, and the Committee had taken it in round 
numbers at £38,000. To arrive at the gross they had taken the usual per- 
centage of 74, which amounted to £2,850, and making the customary de- 
duction of one-third left them £1,900, which represented the ratable value. . 

HENRY JAMES CASTLE (Messrs. Castle and Castle, valuers, London) 
said he had valued the works on the contractor's rent principle, the 
same method as he adopted in valuing railway stations, gas and waterworks, 
and other properties. He gave the details of his valuation. That was 
his first experience in valuing electric lighting works. Up till 1895 the 
Company’s property was assessed at £466, but that was before they had 
made the large outlay of £20,000. His valuation was £1,224 gross and 
£824 ratable ; butin his ignorance of the value of the machinery he took 
what he afterwards found to be an absurdly low estimate—probably not 
more than one-half of the £25,000 which Mr. Morse admitted to be its 
value. On page five of the balance sheet the profit of the Company in 
the year 1895 was stated to be 2,158. 

PHILIP R. SMITH, rating agent to the Great Western Railway Com- 
pany, said that in the rating of railway statious the principle acted upon 
was that of the contractor's valuation, irrespective of whether the line in 
question was productive or unproductive. He had made an independent 
valuation of tbe property in question, adopting a different method from 
Mr. Castle's, and he estimated the grossat £2,907 and the rateable at £1,967. 

Mr. BALFOUR BROWNE read the letter written by the Assistant 
Secretary of the Company in answer to a letter from the Town Clerk of 
Bournemouth, on December 17th, inquiring on behalf of the Bournemouth 
Town Council whether they were willing to sell their undertaking, and, if so, 
at what price. Having regard to the results of the past few years, and the 
future prospects of the Company, he said they were disposed to sell the under- 
taking for such a sum as would yield 5 per cent. interest upon the present 
capital actually expended, and to accept payment in Bournemouth Corpora- 
tion Stock, bearing interest at 34 per cent., ог £135,000 down. The station 
had been completely remodelled and extended within the last two years. 
New plant had been put down and the old plant arranged to effect con- 
siderable economy in the running expenses. The following figures showe:l 
the progress of the undertaking :—1893, capital expenditure, £40.555 ; 
gross revenue, £4,998 ; profit, £574. 1894, capital expenditure, £50.780 ; 
gross revenue, £6,972 ; profit, £1,642. 1895, capital expenditure, £71.553 ; 
gross revenue, £7,431 ; profit, £2,158. 1896 (according to the engineer's 
estimate), expenditure, $90,000 ; grose revenue, £9,000 ; profit, £8,600. 

Mr. J. FREEMAN, Q.C., on behalf of the Company, pointed out that 
the matter at issue between them was not one of minute difference in the 
calculation of figures on an agreed basis, but, an entirely different principle 
of valuation. ‘The appellants contended that they were entitled to 
separate the generating station from the rest of the undertaking, and 
estimate the ratable value at 5 per cent. of the ascertained cost, irrespec- 
tive of whether the tenant obtained profit or suffered loss; but in the case 
which Mr. Balfour Browne had quoted the principle was laid down that. 
the whole result must be regarded. 

Mr. WILLIAM EVE, surveyor, of London, who has had considerable 
experience in valuing electric lighting companies' properties, stated that he 
had valued the property in question. The principle upon which he set to 
work was first to value the whole hereditament, ascertain the total 
ratable value, and then apportion it to the respective parishes. In his 
opinion the whole undertaking should be rated at £500, and apportioned, 
according to outlay, among the different parishes—he should say half to 
one and half to the other, the outlay being practically the same in both. 

Mr. A. J. LAWSON, consulting engineer to the Bournemouth Company, 
stated that in 1895 the old station was completely rebuilt, and additional 
plant installed. The capacity of their plant was now nearly double what 
was needed by their present requirements. 

The CHAIRMAN said the Court had given their consideration to the 
appeal, and decided that the gross value of the property should be put at 
£2,190 and the ratable value at £1,460. They considered the appellants 
should have costs. 

Judge PHILBRICK said they had agreed that, if the parties did not 
settle the costs, they would fix them at 500 guineas. It was agreed to tax 
costs out of Sessions. 

Mr. FREEMAN asked the magistrates to state a case on the question 
of principle involved. 

Mr. BALFOUR BROWNE said he was afraid that, if the magistrates 
sent up а case, the Court above would say that it was a matter for the 
Sessious, as the question involved was not one of law, but of method of 
valuation. 

The CHAIRMAN said the Bench did not understand that there was any 
principle of law involved in their decision, and therefore they were not 
iuclined to grant a case. 

Judge PHILBRICK concurred, observing that they would be rebuked 
by the Court above for stating a case which did not involve a point of law. 


MEMORANDA.—Bank rate, 3 per cent. (Feb. 4, 1897). Price of silver 
298d. per oz. (March 4th).Consols (2% per cent.) 1116—111 for money, 
11143—1112 for account ; 24 per cent. 1053—106} (March 4th) Stock 
Exchange Settling Days: Consols, April Ist; Stocks and ;Shares Con- 
tinuation Days, March 10th and 24th ; Ticket Days, March 11th and 25th ; 
Pay Days, March 12th and 26th; Mining Share Carry-over Days, 
March 9th and 23rd. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half 
month ended Feb. 28, is £2,070, against £2,697 in the corresponding period 
of 1896. The tariff rates were reduced as from Feb, 1. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions oan be obtained of the Booksellers 
or direot from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street London :— 


SPECIAL NOTICE--The 1897 (fifteenth annual) edition of 
“THB ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK із NOW READY. Price 7s. 6d., post free, 88. Sd.; abroad, 98. 
About 1,300 pages. 


LABORATORY Nores AND Forms.—With the above title, we have ready 
а веб of 40 Elementary and Advanced Exercises for use in Electrical 
Engineering classes. These have been prepared by Dr. J. A. Fleming, 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 38. 6d. per dozen nett; in 
sets of any three 18. nett; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price 1s. each, A 
prospectus sent post free. 


“ ELEOTEIO Motive POWER."—AÀ. new work, by Mr. Albion T. Snell, 
witn this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free (abroad 11a.). : 


DRU ARMATURES AND Commurators.”—By Mr. F. Marten Weymouth, 
is also ready; price 7s. 6d. (abroad 8s.). Prospectus on application. 


«‹ ELROrRIO LAMPS AND ELECTRIO LianrING," by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book is handsomely boun 
and full of original illustrations, designs, initials, &c. Price 78. 6d., post 
free. Prospectus post free. 

“ ELECTRICAL ENGINEERING FORMULA,” а pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now каш; price 78. 6d., by post 7s. 9d. 
(abroad 8s.). A large paper edition with wide margins can supplied, 
price 12s. 6d., post free 138. (abroad 13s. 6d.). Prospectus on application. 


“ARMATURE WINDINGS OF ELECTRIC Macuines.”—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and [е oes ове of sa eae and is intended to vhs аза 
working treatise on dynamo esign. Large 4to, 370 es, 140 -page 
illustrations and 65 full-page tables, 30s., с free. E eus 


“THE ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 


*MorivE POWER AND GEARING FOR ELECTRICAL Macuinery.”—By 
E. Tremlett Carter, C. E., M.LE.E. Now Ready. Price 12s. 6d., 
post free; abroad, 18s. 6d. 


‘t SUBMARINE CABLE-LAYING AND RxPAIBING."—Dy Н. D. Wilkinson, 
M. I. E. H., &c., fully illustrated; price 12s. 6d. Now ready. 

„THE \ўовк or Hertz.”—By Dr. O. J. Lodge, with igi 
illustrations, price 28. 6d. nett. кеи Ману: оны: 

"Tug ART OF ELECTROLYTIO SEPARATION OF Metats.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

„Tur INCANDESCENT LAMP AND ITS MANUrAOrU BR.“ — This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8s.). 
Prospectus on application. 

* ELECTRO-CHEMISTRY.”—By Dr. G. Gore. 
Price 23., post free. 


„ LOC ALIS ATION OF FaunT« IN ELEHCT I Licht Matns.”—By F. C. 
Raphael. Ready cnd of March. 


4% PRACTICAL Notes ғов ELECTRICAL STUDENTS."—By Messrs. А E 
Kennelly and H. D. Wilkinson, price 6s. d., post free. 

“Tig STEAM ENGINE INDICATOR AND INDICATOR Diacrams.”— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


Third Edition now ready. 


TABLE OF CAPITAL EXPENDITURE. 


К With reference to the Supplement Table of Capital Expenditure 
in Electric Supply Undertakings," issued with the last number of 
The Electrician, those desirous of making the Table more complete 
w p make the following alterations, which have been received 
о date:— 
Aberdeen Согрогабоп. „ tee £355,150 
Sanction obtained to expend further £10,000.) 


Dundee Corporation a av ————— . 36,402 
Exeter Corporation t ( e .. 10,000 
Galway Electric Light Company . 9,000 
Killarney Electric Light Company g н eens 7,000 
London (Metropolitan Electric Supply Company) ......... 765,250 
Si. Austell (Veale and Со) Lesser OON 4,000 


The Table is. therefore, now complete, except for Buckingham, 
Chatham, Glasgow, Leamington Spa, St. Pancras (London), More- 
cambe and Thetford Company (in liquidation). 


tenders for the supply and erection of electric 
including an 80 1. H. T. high-speed enclosed engine, a 35 to 40 
watt alternator, and a 20-kilowatt continuous-current dynamo. 


Department, 50, Eden-grove, 
must be sent in to the works at the same address before noon, 
Tuesday, March 23, addressed to the Electrical Engineer. 
particulars will be found in our advertisement columns. 
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TENDERS INvITED.—The Plymouth Corporation invite tenders 
for (1) steam alternators (disc armatures) and dynamos, exciters, 
motor-gencrator, rectifiers, &c. ; (2) Lancashire boilers with mecha- 
nical stokers, steam exhaust and other piping, ejector condensers, 
valves, electric pumps, water tanks, economiser, &c.; (3) accumu- 
lators, &c.; (4) overhead travelling crane, jib wall crane, turn- 
table, &c.; (5) switchboards (Ferranti type) and instruments ; 
(6) high and low-pressure mains, &c.; (7) stoneware conduits, &c. ; 
(8) alternating-current transformers, sub-station switchgear, Ko.; 
and (9) arc lamps, posts, &c. Copies of specification, &., may be 
obtained from the Borough Electrical Engineer (Mr. John H. 
Rider), East-street, Plymouth; and tenders must be delivered to 
the Town Clerk (Mr. J. H. Ellis), Town Hall, Plymouth, by 
96th inst. Further particulars are given in our advertisement 


columns. 


From our advertisement columns it will be seen that 


the Corporation of South Shields invite tenders for the supply of :— 
(a) cast-iron pipes and boxes, (b) trenching and laying pipes, (c) 
rubber-covered cables aud laying, (d) low-tension cables and lay- 
ing, (е) supply and erection of arc lamps, lamp poste, switches, and 
transformers, (f) supply of high and low-tension switches, and 
underground transformers, (9) supply of 
street lamps. 
Borough Electrical Engineer (Mr. Joseph A. Jeckell), and tenders 
must be delivered at the office of the Town Clerk (Mr. J. Moore 
Hayton), Court-buildings, South Shields, on or before the 23rd inst. 


incandescent fittings for 


Specifications, &c., may be obtained from the 


— The Lighting Committee of the Corporation of Wells, 


Somerset, invite tenders for the supply and erection of the plant 
required 
station, and for the supply of underground conductors, &c. Copies 
of specification, &c., may be obtained at the office of the Town 
Clerk (Mr. Reginald L. Foster) and of the Engineer (Dr. John 
Hopkinson, F. R. S.), 5, 
S. W., upon payment of a cash deposit of E25. Tenders must be 
delivered to the Committee at the 
Somerset, not later than Saturday, the 27th inst. 
information is given in our advertisement columns. 


for the complete equipment of an electricity supply 


Victoria-street, Westminster, London, 
Town Clerk's office, Wells, 
Additional 


The Vestry of St. Mary, Islington (London), require 
generating plant, 


kilo- 


can be obtained at the Vestry's Electricity 
Holloway, London, N., and tenders 


Specifications, &c., 


Farther 


The Manchester, Sheftield, and Lincolnshire Railway 
Company invite tendersforthe supply of various stores and materials, 
including electrical materials, signal stores, sundry tools, screws, 
wire, brass, crucibles, files, glass, hardware, asbestos packing, india- 
rubber, lamp fittings, &c. Patterns can be seen after the 8th inst. 
on application to the storekeeper (Mr. A. W. Longdon) at Junction- 
street Mills, off Ducie-street, and specifications and forms of 
tenders may be obtained from the Secretary (Mr. Oliver S. Holt), 
London-road Station, Manchester. Tenders must be sent in by 
10 a.m. of the 16th inst. Further particulars will be found in our 
advertisement columns. 


The Electric Lighting Committee of the Urban Dis- 
trict Council of Morecambe invite tenders for the supply and 
erection of steam and electrical plant, apparatus, instruments 
and accessories, for their electric supply station. Tenders must be 
sentin by 11th inst. 


The municipal authorities of Ekatinoslav, Russia, 
invite tenders for the concession for the establishment and working 
of an electricity supply station. ‘Tenders must be in by the 20th 
inst. 


Proposats IxvrTED.— The Electric Lighting Committee of the 
Torquay Town Council invite proposals from companies and 
others willing to undertake the free wiring of houses and premises 
in the borough. Proposals must be sent in by 13th inst. 


TENDERS ACCEPTED.—The Tees Conservancy Commission have 
accepted the tender of Messrs. Ernest Scott and Mountain for 
supplying the necessary plant and apparatus for the electric 
lighting of the graving dock, Stockton, at £1,195. 


— The Southampton Town Council have accepted the 
tender of Messrs. Playfair and Toole for the erection of new build- 
ings at the electricity supply station, for £8,334. 


— Messrs. Gent and Co., Faraday Works, Leicester, have 
received the order for the whole of the electrical work at the New 
Western Joint Asylum, Somerset. 


For SaLE.—The Shipbreaking Company, 598, Commercial-road 
East, London, E.. have for sale a quantity of electric light appa- 
ratus by Mesars. Siemens Bros. and Co., a Tangye engine, and an 
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assortment of fittings and furniture, of which particulars are given 
in an advertisement elsewhere. 


Prawr rok SarE.—Our advertisement columns contain par- 
tieulars of a large quantity of high-class modern electric lighting 
plant for sale, at exceptionally low prices, of which particulars can 
he obtained of Messrs. Wheatley Kirk, Price and Goulty, 49, 
Queen Victoria-street, London, E.C., and Albert-chambers, Man- 
chester. The plant is being sold owing to its being replaced by 
machines of greater capacity. 


ков DrsPosAL.—An advertiser is selling his interest in a going 
electrical concern in Dublin. The business is wholesale and retail. 
See advertisement. 


— Some particulars wil be found elsewhere of an 
old-established business in South London for disposal, with plant, &c., 
as a going concern. 


APPOINTMENTS Vacsnt.—The Morley Corporation require an 
electrical engineer to take charge of the electric light installation 
at the Town Hall, and to act as clerk of works during the erection 
of the Corporation electricity supply works, and also to act as 
engineer of the same on completion. Commencing salary £130 per 
annum, to be increased to £150 on the epening of the works. 
Applications to the Consulting Engineer (Mr. Robert Hammond), 
Ormond House, Great Trinity-lane, London, E.C., before noon of 
the l7th inst. Our advertisement columns contain further 
particulars. 


— The Electric Lighting Committee of the Harrogate 
Corporation invite applications for an assistant electrical engineer, 
and also for drivers, stokers, and fitter. Applications to the 
Borough Electrical Engineer (Mr. George Wilkinson, M.I.E.E.) 
by 12th instant. Additional particulars will be found in our 
advertisement columns. 


—— ——— А Professor of Natural Science is required for the 
Thomason Engineering College, Rurki, India. Must be a prac- 
tical electrical engineer. Commencing salary 500 rupees a month, 
rising by increments of 50 rupees to 700 rupees. Applications to 
the Secretary, Judicial and Public Department, India Office, London, 
5. W., by end of March. 


Business Notice.—Messrs. Toomer and Nunn, engineers, con- 
tractors, and agents, of Mexico City, Mexico, announce that they 
have added a wholesale electric supply department to their busi- 
ness, and have also incorporated the business of Forbertand Mann. 
of the same city. The management of the business has been placed 
under the control of Mr. Harry Landebert. 

BANKRUPTCIESs.— William Alan Fraser, electrical engineer, 28, 
Burleigh-mansions, Charing Cross- road, and 18, Cecil - court, Charing 
Cross, W. C., has been adjudicated bankrupt. 

—— — A meeting of the creditors of Charles Leigh Clarke, 
electrical engineer, Hope-road, Newton-le- Willows, and 7 , South- 
parade, Manchester, was held in the offices of the Manchester 
Official Receiver on Friday last. The bankrupt traded under the 
style of the Northern Counties Electric Construction Company. 
The statement of affairs showed gross liabilities amounting to 
44.012. 13s. 114., of which £2,167. 13s. 11d. was expected to 
rank. The assets were returned at £301. 88., leaving a deficiency 
of £1,866. бз. 11d. Bankrupt commenced business in 1894 with 
£200 borrowed capital. He filed a petition in the Manchester 
County Court in June, 1879, with liabilities amounting to £1,121 
and assets £323. The present failure was attributed to a loss to 
the extent of £1,364 on contracts, bad debts, the cost of develop- 
шд à patent, and to household expenditure exceeding income. He 
first knew he was insolvent in September or October last year, 
` when contracts came out badly, and he did not then file his petition 
because he was hoping to effect a private arrangement for the pay- 
ment of a composition of 7s. 6d. in the £. The examination was 
adjourned. Mr. W. A. Smith, chartered accountant, was appointed 
trustee, with a committee of inspection. 

— ———— The examination of Thomas Maddren, electrical engi- 
neer (lately trading as T. Maddren and Co.), of High-street, and 
formerly at 47. Castle-arcade, Cardiff, took place, fat the local 
Bankruptcy Court on Friday last. The liabilities were returned at 
£463. 10s. 5d., and the assets at £82. 15s. 2d. Debtor attributed 
his failure to depreciation in trade. 


PATENT AMENDMENT. —Particulars are given in our advertisement 
columns of an application by Mr. William Robert Lake, 45, South- 
ampton-buildings, London, W.C., for leave to amend the specifica- 
tion of Letters Patent No. 19,757 (1896) for improvements relating 
to the connection of constant-current dynamos to electric lamp cir- 
cuits. Notice of opposition must be given within one calendar 
month from the 17th ult. 

ErEcrRIC Lirrs.—Messrs. Easton, Anderson and Goolden 
(Limited) are installing a seven-passenger electric lift in the block of 
offices now being erected by the Westminster Palace Hotel Com- 
pany, in Tothill-street, Westminster. 

‘Episwan “QUEEN” Lamps.—The Edison and Swan Company 
direct attention to à new form of bulb now being issued. The 


shape of the new bulb may be described as most near in appearance 
to the domestic water bottle of the dwarf variety. It is neatly 
whitened, and the effect is most decided. We have had an example 
in use, and can endorse many of the advantages claimed for the 
Queen form of Ediswan lamp. No reflector is required, the 
opal shading on the lamp allowing a perfect diffusion of the light. 


CaBLE-MaxING MacHINERY.—We have received from Messrs. 
Johnson and Phillips a sheet of illustrations of their newest pat- 
terns of cable-making machines, this being the third supplement to 
the catalogue they issued in August, 1895. The sheet shows 18 
different machines, including a vertical multiple stranding machine 
and a five-headed cotton-covering and rubber-lapping machine. The 
illustrations are all from photographs of the actual machines ; and 
as Messrs. Johnson and Phillips manufacturecablesthemselves, they 
offer to show intending purchasers most of the machines in opera- 
tion at their works. 

ELECTRICAL VEHICLES.—We have received the following letter 
from the I.E.S. Accumulator Company, 3, Delahay-street, West- 
minster, S.W. :— | 

“ Referring to the report in your issue of the 5th ult. of the statutory 
meeting of the London Electrical Cab Company, and the statement that 
several sharcholdera after the meeting had the opportunity of riding in 
an electrically-driven carriage, equipped by Mr. W. C. Bersey. After the 
prominence given in the report to the name of the E.P.S. Company, we 
think it only fair that the fact should be made publie that the cells used 
in the carriage referred to were manufactured and supplied by the I. E. S. 
Accumulator Company, and that it is this Company that has supplied 
Mr. Bersey with the cells used by him during the last twelve months, with 
very satisfactory results." 

THE '* UniversaL” ENGINE. — The Brush Company have received 
au order from the Hastings and St. Leonards Electric Lighting 
Company for a 25-kilowatt alternating set, consisting of a 45 1.H.P. 
** Universal " engine coupled direct to a standard pattern Mordey- 
Victoria alternator. From the Sheffield Electric Light and Power 
Company an order is on hand for a 300-kilowatt alternating set, 
consisting of a 500 r.n.r. ** Universal" engine coupled direct to а 
standard type Mordey- Victoria alternator. The Company announce 
A they are very busy with orders of a similar character to the 
above. 


-DecoraTIVE FrrrINGS.— Messrs. Krupka and Jacoby, representa- 
tives in this country of the Phaeton Electrical Company of Nijmegen 
and Brussels, forward some well-illustrated sheets of decorative 
fittings for electric lighting, of which a large assortment is kept in 
stock at the show rooms, 61 and 62, Watling-street, E. C. Many of 
the designs are floral, and some are very choice, There is also con- 
siderable variety. Those requiring this class of goods can see 
examples fitted up and lighted at the show rooms, where also a 
variety of Phaeton glow lamps of various candle powers are on show. 


‘OFFICIAL VOCABULARY.” —The British Post Offices inform 
purchasers of the first edition of the Berne Official Vocabulary that 
it is notified by Berne that a number of errors have been discovered, 
and a list of these is now issued by the Postal Telegraph authori- 
ties. Purchasers are notified that they will be duly informed of 
any further errors which may subsequently come under observation, 
and it is intimated that a list of all the errors in the first edition 
will be published in the preface to the new edition of the vocabular y 
which is now in course of preparation. It is further stated that 
the existing vocabulary is not to be superseded, as all the words 
which it contains, with the exception of the incorrect expressions 
in question, will be incorporated in the new edition. The date for 
sending in existing!vocabularies for incorporation in the new edition 
of the oflicial vocabulary has been extended from the 3lst Dec. 
last to the 31st March next at the request of the British telegraph 
department, which notifies code owners and publishers that it is 
important to supply Berne with the copies of their lists by the date 
mentioned. In connection with this subject, we may say that the 
circulars we have received stil omit to point out that it is not 
merchants' or other codes that are required to be sent to Derne, 
but only the code words used for secret messages. The objections 
urged against the request from Berne have chiefly been that mer- 
chants do not like sending their private codes to the Bureau. We 
think it should be pointed out that only the vocabularies in use 
need be sent. 


ExroRrs OF ELECTRICAL APPARATUS AND MaTERIAL.— The follow 
ing list gives official particulars of the exports of British manu 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Feb. 24th 
to March 2nd, with the ports of destination :— 

Argentina—Buenos Ayres, £18. Australasid— Fremantle, £6,652 (in- 
cluding £4,712 telegraph material and £1,553 telephones) ; Geraldton, £17 
(telegraph material); Launceston, £50 ; Melbourne, £1,476 (including 
£402 telegraph material); Perth, £111 ; Sydney, £87; Townsville, £20 ; 
Wellington, £1,564 (including £4354 telephone material). ZHe/gtum—Ostend, 
£104. Brazil Rio de Janeiro, £70. China—Shanghai, £399. Colombia 
— Santos, £102 (including £75 telegraph material). France —Marxeilles, 
£80 (telegraph material). Gibraltar —£110. (rccce—Syra, £16. Holland 
—Amsterdam, £275 ; Flushing, £13; Rotterdam, £59 (including £41 
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telegraph material). India Bombay, £65; Calcutta, £276. Jtaly— 
Genoa, £50 (telegraph wire) Japun-—Yokohama, £283.  Norway— 
Christiania, £86 (telegraph wire).  Porlugal—Lisbon, £15. Russia 
Reval, £50. Siam Bangkok, £115. South Africa—Cape Town, £1,220 
(telegraph material); Durban, £592; East London, £89 ; Port Elizabeth, 
£28. Spain—Barcelona, £120 (telegraph cable); Bilbao, £86 (telegraph 
material); Malaga, £85; Pasages, £80. Straits Seitlements Singapore, 
£80. Sweden—Gothenburg, £108 (telegraph wire). Total, £14,649. 

FonEIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
Foreign-made goods to the value of £560 have been exported from 
this country to Fremantle (Australia). 


ABERDEEN.—The accounts of the Gas and Electric Light Com- 
mittee show a gross profit of £2,219. 10s. 9d. on the past year's 
working of the electricity supply department ; but after providing 
for sinking fund, interest on loans, depreciation, &c., there was a 
net deficiency of £192. 15s. 2d. There was, however, a balance of 
£435. Os. 9d. from last year, so that there is a credit balance of 
£232. The deficit is principally due to the fact that the price of 
current was reduced from 6d. to 5d. per unit at the commence- 
ment of 1896. The Council has received the sanction of the 
Secretary for Scotland for borrowing an additional sum of £10,000 
for electric lighting purposes. ——The Committee recommends that 
sanction be not given to Messrs. P. C. Middleton and Co.'s applica- 
tion to erect a temporary electricity generating station in the 
vicinity of Forest-road for the purpose of supplying current to 
those desirous of introducing the electric light, pending the 
extension of the Corporation mains to the west end of the city. 

BELTAST.— The Brighton" system of charging for electric cur- 
rent is to be introduced by the Electric Committee. 

BIxKDALR (Lancs.).—The District Council have appointed a 
Committee to consider and report upon the feasibility of lighting 
the district electrically. 

BIRMINGHAM.—The City of Birmingham Tramways Company 
have decided to abandon their proposed tramway from Bournbrook 
to Selly Oak, and from King’s Heath to Alcester Lane’s End. This 
decision has been come to owing to the refusal of the King’s Norton 
District Council to consent to the scheme, although it is stated 
numerous petitions in its favour have been presented from inhabit- 
ants along the respective routes of the proposed lines. 

BLACKBURN.—Customers of the electric light department have 
for some time past agitated for a reduction in the price of current, 
and it is stated that the Gas Committee who have had the matter 
under consideration, will shortly announce a modification in 
the charge. 

BunNLEY.—The Town Council have decided that in future 
customers of the electricity department are to have the option of 
taking current at 6d. per unit, or at the rate of £8 per annum for 
every 16 c.p. lamp, plus 2d. per unit. 


CaMBUSLANG (GLASGOW).—At a recent meeting of the Middle 
Ward District Committee of the Lanarkshire County Council, the 
Chairman referred to the scheme for the lighting of Cambuslang 
by electricity. The proposal has been received with great favour 
both by the police and Local Authorities. The Committee, he 
said, contemplated lighting the streets only, and had no doubt that 
the electric light would prove to be cheaper than gas. Therewas, how- 
ever, somedoubtastothe Local Authority whose consent should beob- 
tained to an applicationto the Board of ‘Trade fora Provisional Order. 
He, however, concluded by moving a resolution to the effect that, 
with the view of enabling the District Committee to approve the 
proposal for the introduction of the electric light, the County 
Council be asked to consent to an application to the Board of Trade 
for an Electric Light Licence or a Provisional Order either by the 
District Committee or by any person or company with whom the 
District Committee might arrange for the supply of electric current, 
and that the annual expenditure be defrayed out of the special 
district rate. The motion was seconded and adopted. 

CHELTENHAM.—In view of the proposed visit of the Prince of Wales 
in May, tho scheme for the lighting of the Promenade by means of 
arc lamps is being pushed forward. The Electrical Engineer (Mr. 
Hamilton Kilgour) has also been instructed to prepare a scheme 
for the electric lighting of Winchcombe-street. The Council have 
approved the scheme for the construction of a light railway from 
Cheltenham to Winchcombe. The motive power proposed to be 
adopted is electricity, the gauge is to be 3ft. Gin., and the convey- 
ance of goods in covered carriages will be permitted between the 
hours of 10 p.m. and 9 a.m. 


Dersy.—The Electric Lighting Committee of the Corporation 
have presented a report on the connection of Messrs. Bramwell and 
Harris with the Corporation, and recommend the appointment of 
that firm as consulting engineers, at a fee of 100 guineas per annum 
for three years. The Committee also recommend that a further 
sum of £20,000 be expended in electric lighting extensions. 

Dustin.—The Dublin and Lucan Steam Tramway Company 
notify that they intend to apply for an Order in Council authorising 
the change of the name of the Company to the Dublin and Lucan 


Electric Railway Company, and for authority to equip the line 
electrically. The Company also seek power to increase their share . 
capital by the issue of new preference stock to an amount not 
exceeding £12,000. 

DupLEY.—AÀ communication has been received by the Town 
Council from the British Electric Traction Company to the effect 
that, owing to the failure of the negotiations with the Corporation 
of Wolverhampton, they would have to confine their attention to 
the Dudley and Stourbridge portion of their scheme ; and it would 
expedite the carrying out of the proposed electrical equipment of 
the lines if the arrangement with the Corporation were embodied 
in an agreement. As soon as this was done no time would be 
lost in completing the provisional contract for the purchase of the 
Dudley and Stourbridge Company's undertaking. With regard to 
the proposed new lines to Netherton and Rowley Regis and to 
Kingswinford, they undertook to apply in April for an Order 
under the Light Railways Act, authorising the construction of 
these lines. The whole matter is to be considered by the Council 
in committee. 

EccLEs.— Electric lighting matters have once more come to 
the front in Eccles, owing to an application by the South Manchester 
Electric Supply Company for a Provisional Order for the district. 
The Council's Order expires in June, and an unsuccessful applica- 
tion was recently made to the Local Government Board for sanction 
to borrow money to establish an electricity supply station. Mr. 
Clarke proposed that a fresh scheme be at once devised, and that 
another application be made to the Local Government Board. 
This motion was agreed to. 

EpiNBURGH.— The Electric Light Committee have resolved to 
recommend the Town Council to vote the sum of £4,050 to the 
electric lighting reserve fund. This amount includes a sum in 
respect of last year, when nothing was set aside. 


Ехнівітіом. —There is to be a second exhibition of motors and 
machine tools at Munich in Germany in 1898, and we have 
received from the German Consulate copies of the programme 
rules and regulations for exhibitors, and forms for provisional 
application. 'The Exhibition is to be held under distinguished 
patronage, and is inaugurated by the General Industrial Association 
of Munich. There are in all five groups, comprising motors of 
various kinds, machine and hand tools and implements, auxiliary 
machines (pumps, ventilators, safety appliances, &c.), manufacturing 
processes in operation and machinery in motion, and special 
technicalliterature. The jury of awards is to be appointed by the 
Bavarian Government. English firms who contemplate exhibiting 
can obtain particulars from the Consulate, 49, Finsbury-square, 
London E.C. 


In another column will be found particulars of an 
International] Exhibition of motor cars, cycles, &c., which is to be 
held at the Royal Aquarium, Westminster, London, from May 1 
to May 22, 1897. Taere are to be eight sections, devoted to all 
kinds of motor vehicles, cycles, and appuratus and accessories 
relating thereto. The secretary is W. M. Paterson, and the officer, 
23, Pali Mall, London, S.W. 


FATAL AccIDENT.—We regret to record that a fatal accident 
happened at Bradford on Wednesday to Mr. Charles Henry 
Collinson, senior partner in the firm of Collinson Bros., electrical 
engineers, of Aldermanbury, Bradford. Mr. Collinson was engaged 
with some of his workmen installing an electric hoist. A portion 
of the scaffolding gave way passing through the passage intended 
for the lift, and a plank struck Mr. Collinson on the head, 
inflicting shocking injuries. He died within а few minutes. Mr. 
Collinson was only 30 years of age. 

GLOUCESTER.—A special committee has been appointed tocon- . 
sider the advisability of carrying out the provisions of the electric 
lighting order obtained by the Council in 1896. 


HanpswortH (SHEFFIELD). —Complaint has been made as to the 
high price of gas (3s. 9d. per 1,000) here, and efforts were recently 
made to induce the Sheffield Electric Light Company to arrange for 
an electric lighting scheme for the district. The Surveyor reported 
at the last meeting of the Urban District Council that he had seen 
the Chairman and Engineer of the Company, but they did not 
favourably receive his suggestions. A firm of consulting electrical 
engineers had been consulted, who offered to prepare a report on 
the subject for 10 guineas. 

HosPrTAL Licutinc.—A special meeting of the Govan Hospital 
Board was held on Monday, to consider the proposal to introduce 
the electric light at the Shieldhall Hospital. The Burgh Surveyor 
(Mr. Allan) submitted a report, in which he estimatea the capital 
expenditure at about £1,700. He thought that the extra annual 
charge would be about £100, but there would be a saving of £30 in 
cleaning, painting, &c. The subject has been postponed for a 
fortnight, to enable Mr. Allan to obtain a definite offer to execute 
the work. 


Ноти. Тһе North-Eastern Railway Company have decided totake 
current for lighting the Paragon Station Hotel from the Corporation. 
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INFIRMARY Licutinc.—The Infirmary Committee of the Salford 
Guardians are considering the advisability of lighting the Infirmary 
electrically. | | 

KIMBERLEY (SoutH AFrica).—The Town Council have decided 
to establish electricity supply works, at a cost of between £13,000 
and £14,000. 

LivERPOOL.—Considerable progress is being made with the 
extension of the electric light mains in various parts of the city ; 
and at the meeting of the Council on Wednesday Alderman Bow- 
ring congratulated the Lighting Committee upon the excellent 
manner in which the streets were now being lighted electrically. 
Mr. Petrie announced tbat the cost of lighting Lime-street by gas 
was £733, while the cost of the electric light only amounted to 
£466 per annum. The Council might take it that in any street 
where special gas lamps had to be used there was very little differ- 
ence in the cost of electric and gas lighting. The Lighting Com- 
mittee are already considering the advisability of reducing the 
charge for current. | 

Lonpon County CouNcirn.—At Tuesday's meeting а resolution 
was submitted requesting the Highways Committee to investigate 
and report to the Council upon the latest and most improved 
methods of tramway traction, suitable for adoption in the streets 
of London. Mr. Westacott, Chairman of the Committee, said the 
resolution was unnecessary, as the Committee were considering the 
whole question. He hoped a Sub-Committee would be formed to 
consider not only the question of electric traction, but also the 
extension of the tramways, particularly in North London. The 
resolution was carried. The Council have granted a loan of £13,900 
to the Battersea Vestry for the purchase of a site for their electric 
lighting station in Lombard-road. | 


Lonpon Tramways ÁWABRD.—À motion was heard in the Divi- 
sional Court on Tuesday to set aside the award of Sir Frederick 
Bramwell in the arbitration proceedings between the London 
County Council and the London Tramways Company (Limited), or 
in the alternative that the matter be remitted to him for further 
consideration. Mr. David Sellar, Chairman of the Company, 
appeared in support of the motion; but before hearing him Mr. 
Justice Cave stated that a Corporation could only appear by an 
attorney or by counsel. The Company bad no power to appoint 
their Chairman to represent them, as, if they had, they could 
appoint their doorkeeper or the boy who swept the office." The 
motion stands over till Monday next, to enable the Company to 
instruct counsel, 

MANCHESTER.—At the meeting of the City Council on Wednes- 
day the Gas Committee submitted a long list of streets in which it 
was recommended that the electric light mains should be laid. It 
was also recommended that the Electric Lighting Sub-Committee 
be appointed a standing committee as from the 3186 inst. and that 
the standing orders be suspended to enable the different members 
of the Gas and Electric Lighting Committees to remain in their 
respective offices until the November meeting. Alderman Gibson, 
in moving the adoption of the minutes stated that the question of 
constituting the Electric Light Sub-Committee ‘a standing com- 
mittee would be dealt with in a special resolution later on. The 
minutes were confirmed. 

Mite END (Lonvon).—The Electric Lighting Committee of the 
Vestry recommend that sanction be given to the application of the 
County of London and Brush Provincial Company for a Provisional 
Order for the district. 

Montrose. — The managers of the local asylum and infirmary 
have authorised the expenditure of £1,230 for providing an electric 
light installation for the new wing. 

NorTHAMYTON.—The Northampton Electric Light and Power 
Company notify a reduction in the charge for electric current. In 
future the price will be 8d. per unit for the first hour and 4d. per 
unit afterwards, with a special discount of 5 per cent. 


PokrishHEAD.— A Committee has been appointed to consider the 
practicability of lighting the district electrically. 

PRIVATE Вил, LEOISLATION.— The promoters notify the with- 
drawal of the Bill for the construction of an electric railway between 
Praed-street, Paddington, and Willesden.——The Common Council 
have decided to oppose the Great Northern and City Railway Bill, 
as the promoters seek power to substitute steam for electricity as 
the motive power. The Council have also decided to lodge an 
objection to the City and West End Railway Bill. 

Torguay.—In our last issue we announced that a company was 
being formed for the purpose of constructing a light electric rail- 
way between this town and Paignton. Particulars of the registration 
of the Company, which is styled the Western Counties Electric 
Railway and Tramway Company, are given in another column. It 
is proposed to construct a tramway from Haldon Pier, Torquay, 
thence along the Victoria-parade, Strand, and Torbay-road, to the 
top of the hill, where the line will leave the road and be carried 
along the coast to the Green, and on to the railway station at 
Paignton. It is intended to construct the line on the overhead 


system, and an independent generating station will be erected. 
The scheme has been submitted to the Torquay Town Council and 
to the Cockington District Council, who are considering the matter. 


TorNEs.—Messrs. Mortimer, the proprietors of the Totnes Times, 
have introduced the electric light into their printing establishment. 
The installation has been carried out by a local firm, Messrs. 
Lord and Shand. 

West HAu.— In the House of Commons yesterday Mr. Dun- 
combe asked the President of the Local Government Board whether, 
having regard to the correspondence which appeared recently in 
The Electrician and other journals relating to the adjudication of 
tenders for the supply of plant and apparatus for the equipment of 
the electric supply station of the West Ham Corporation, and to a 
resolution of that Corporation requesting the Local Government 
Board to make a full inquiry into all the circumstances connected 
with the fadjudication, the Local Government Board had decided 
to make the inquiry. In reply Mr. Chaplin, President of the Local 
Government Board, said the Board had no power to institute the 
proposed inquiry, but the contracting companies affected could 
either institute a prosecution themselves, or could submit a state- 
ment of the facts to the Director of Public Prosecutions. 


WoRCESTER.—A lengthy report by the City Electrical Engineer 
(Mr. E. T. Ruthven-Murray) on the working of the electricity 
supply station during the past year was presented at the last 
meeting of the City Council There was a gross profit of 
£1,602. 9s. 10d.; but as the sum of £3,218. 17s. had to be put 
aside for interest and sinking fund, there was a net deficiency of 
£1,616. 17s. The number of lights had increased from 14,605 to 
21,958, and the adoption of the Brighton” system of charging 
for current was recommended. Mr. Ruthven-Murray further states 
that the adoption of water-power at the generating station had 
during the past year been justified, despite the dry season and the 
failure of the turbines to generate the power contracted for. The 
report also recommends the carrying out of various alterations; and 
asthe whole of the lamps provided for had now been taken up in 
the city, he advised the extension of the plant at the generating 
station, at an additional cost of £8,834. The report will be dis- 
cussed at the April meeting of the Council. 

WORKHOUSE Licutinc.—A Sub-Committee has been appointed 
by the Rochdale Guardians to consider the question of lighting the 
workhouse electrically. 

Yonx.—The Streets and Buildings Committee have decided to 
obtain terms from Messrs. Crompton and Co. for working the pro- 
posed electricity supply station for а period‘of years, provided their 
tenders for the supply of the necessary plant are accepted, with the 
exception of the mains, the contract for which it is proposed to let 
to the Callender Company. 


PATENT RECORD. 


— F:; — 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mn. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 


Note.— Zhe Specifications of Applications for Patents are not open to 
public inspection until after the ассеріапсе of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixcd. 


February 2, 1897. 

2,701. L. H. Nasu. Liverpool. Improvements in electric propulsion.” 

2,709. W. E. Heys. Manchester. Improvements in and relating to the 

electro-deposition of copper and other metals. (Emilien Dumoulin, 

: France.) 

2,710. W. E. Heys. Manchester. Improvements in the method of and 
apparatus for the electro-deposition of copper and other metals 
on rotary mandrels, (Emilien Dumoulin, France.) 

W. E. Heys, Manchester. Improvements in and connected with 
apparatus employed in the electro-deposition of copper and other 
metals, (Emilien Dumoulin, France.) 

W. E. Heys. Manchester. Improvements in and connected with 
apparatus for the electro-deposition of copper and other metals. 

. (Emilien Dumoulin, France.) 

T. von Н. OmELT. London. 
electric meters. 

J. H. MORGAN. 


2,711. 
2,712. 


2,721. Improvements in and relating to 
2,737. 
2,758. 
2,189. 
2,790. 


Glasgow. An electric alarin sash fastener. 

D. B. CansE. London. Improvements in electric meters. 

Н, S. Luoyp. London. Improvements in storage batteries." 

L. Bresson and P. PAcorrE. London. Improvements in electric 
furnaces for use in the manufacture of calcium carbide applicable 
also for obtaining metals from their salts. (Date applied for 
under Patents, &c., Act, 1883, Section 103, September 15, 1896, 
being date of application in France.) 
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2,796. 
2,801. 


2,818. 
2,875. 


2,889. 
2,904. 
2,905. 
2,907. 
2,908. 
2,955. 


2,940. 
2,958. 
2.967. 
2,968. 


2,995. 


2,996. 
3,015. 


3,019. 
5,044. 


3,053. 
3,067. 
3,113. 
3,115. 
3,120. 


A. LAGLENNE. London. Improvements in electric batteries. 
BERRY. London. Improvements in electrical transformers 


February 3, 1897. 

5.2. DE Ferranti. Lancaster. Improvements in electricity meters. 

W. Lascpox-Davies, London. An apparatus for obtaining bi- 
and multi-phase alternating currents from à monophase current. 
J. W. Lea and J. Н. Perrins. London. Improvements in the 
globe or shade holders of gas, oil and electric lamps. 

F. L. Мсікнклр. London. Improvements in perforators for use 
in connection with automatic telegraph transmitters. 

F. L. MvinHEAD. London. Improvements relating to the trans 
mission of signals through submarine telegraph cables. 

C. B. MILLER. London. Improvements in the construction of 
electric incandescent lamps. 

B. H. E. McCrea and W. J. MITCHELL, London. Improvements 
in electric incandescent lamps. 

W. R. Rawrines and J. J. RAwWLINx Ss. London. Improvements 
in switches for electric currents. 


February 4, 1897. 

B. H. THwarTrE. London. An automatic method of intermittently 
applying electric energy. 

W. Cork. Birmingham. Improvements in or connected with con- 
duits for electric railways and tramways.* 

M. R. C. WakLEY. London. Improvements in fittings for electric 
lamps. 

F. C. Darronx. London. Improvements in devices for wall plugs 
т E current for electric lighting, heating, or clectric 
elle. 

S. HELLMANN and S. Srrecet. London. An improved battery 
one for electric lighting, telegraphy, telephones, and the 
ike. 

T. RUN GAT. London. Improved apparatus for automatically 
starting electric fire pum ps and other electrical machinery. 

A. E. Porz. Liverpool. Improvements in incandescent electric 
lamps or their connections or holders. (Frederick Roberts Pope, 
Holland.) 

E. Ivins. London. Certain improvements in joint pieces for 
electrical conductor.“ 

D. SiNCLAIR, London. Improvements in the construction of 
ү jacks or switches used in connection with telephonic switch- 
Adds. . 

February 5, 1897. 

E. S. New. Woking. Improved separator for the plates of 
secondary batteries. 

T. Hotes, G. S. Hol. MES, and R. W. Stewart. Liverpool. New 
or improved magnetic and electric resistance shields. 

R. R. von Perks and J. Bincer. London. Improvements in 
electrical accumulators, 

Н. ScuiMrrr. London. Improvements in and connected with 
electrically-propelled agricultural implements. 

W. P. THowrsox. Liverpool. Improvements in incandescent 


electric lamps or their connections or holders — (F. R. Pope, 
Holland.) 


P.C. 
A. F. 


29,9604. F. H. SNYDER. London. Improvements relating to the coating 


3,177. 
3,235. 


5,248. 
5,249. 


8,254. 
8.279. 


5201. 


5,288. 
5,550. 
5,594. 


5.5460. 


3,363. 


5.581. 


3,450. 


5.00. 


or covering of metals and other substances with inetals and other 
materials by the aid of the electric arc. (Date claimed under 
Patenta Rule 19, November 11, 1896.)* 
February 6, 1897. 
J. Marcuant. Huddersfield. Improved adjustable holder or rest 
for telephone receivers. 


J. A. Timis. London. Improvement in secondary batteries. 


February 8, 1897. 
D. NEALE. Edinburgh. A combined switch and brake lever for 
electric motor vehicles. 
D. NEALE. Edinburgh. Ап improved method of gearing for 
electric motor vehicles. 
T. Vox Н. OnELT. London. Improvements in phonographs. 


C. T. J. OPPERMANN. London. An improved means of support- 
ing the cells in electrically-propelled vehicles, 


J. ScHUIL and W. Boots. London. Electric automatic weighing 
apparatus attachable to any ordinary counter scales or weighing 
machine. 


R. C. Cosnanpo, London. Improvements in electric furnaces. 

W. J. Davy. London, Improvements in electric are lamps. 

J. GOODSEL london. Improvements in contact boxes for 
deprexsible conductor rails of electrical railways. 

C. PAYEN. London. Improvements in secondary batteries. 

February 9, 1897. 

N. Z. DE FERRANTI. Oldham. Improvements in electric cables. 

J. W. Hester, London. Improvements in appliances for elec- 
trically igniting the explosive charge in gas or oil engines. 

(1. S. Brown, А. W. SovrHEY, and "ing: Epcecrie Motive Powen 
Conrsvy rr, Londen. Improvement. ти connectors tor 
lv. tie batteries, 


D. A. Suren. London, Improved carbon for electric arc lamps: 


5,470. 


5,471. 


5,488, 
5,526. 


5,594. 


5,648. 
5,669. 


5,674. 
5,676. 
5,716. 


5,722. 


8,754. 


3.768. 
5,722. 


5,812. 


5,851. 


5,848. 
5,906. 
5,914. 
5,978. 
5,983. 


5,996. 
4,035. 


4,046. 
4,051. 


4,088. 


SIEMENS Bros. AND Co. (LIMITED). London. Improvements in 
clamp connections for electrical conductors. (Siemens and Halske, 
Germany.)” 

SIEMENS Bros. AND Co. (LIMITED). London. Safety cut-outs for 
electric circuits. (Siemens and Halske, Germany.)* 

February 10, 1897. 

К. ScHNATTNER. London. Improvements in secondary batteries. 

J. E. HAnTLEYv. Birmingham. Duprovemente in apparatus for the 
electro-deposition of metals. (Partly communicated by Frederick 
William Zingsem, United States.) 

J. Н. West. Liverpool An improved switch device for common 
or party telephone lines. 

February 11, 1897. 

F. Ripyarp апа W. WanbDLE. Manchester. Improvements in or 
relating to electric incandescent lamps. 

Е. Harrison апа Н. 5. Deacon. London. Advertising or incan- 
descent electric lamps and the like. 

J. CLARK and J. Н. Слісотт. London. Telephonograph. 

T. Van Н. Овкіт. London. Improvements in phonographs 

W. A. Price. London. Improvements in or relating to electric 
cables for telegraphy and telephony. 

W. Р. THompson. Liverpool. Improvements in grooved fraines. 
carriers, or supports for holding or suspending accumulator plates, 
phonographic plates, and other plate-like articles. (The firm of 
C. Wihl, Kayser and Co., Germany). 

February 12, 1896. 

D. K. TuLLs. Glasgow. Apparatus for transmitting electric 
current to a moving body. 

К. Kennepy. Bradford. Improvements in electric traction motors. 

S. F. WALKER. Cardiff. Improvements in portable electric lamps 
for use in mines and other places, 

А. HenscH and P. BRANDT. London. An improved current- 
collector for use in connection with electrically-propelled vehicles, 
and for like purposes. 

A. R. Арлмѕ. London. Improvements in or relating to electric 


batteries. 
February 13, 1897. 
H. M. DannaH. Manchester. Improvements in and applicable to 
electric аге lamps. 
E. ANDRE and A. SILBERMANN. London. Improved electrically 
operated switch tongue.“ 
A. Ginisty. London. Improved means for signalling or adver- 
tising at night by electricity. 
J. H. HEGNER. London. Improvements in arc lamps.“ 
W. WEBBER. London. Improvements in or connected with pre- 
payment meters for gas or other fluid or for electricity. 
February 15, 1897. 
W. E. LAN DON. Derby. Improvements in telephone apparatus. 


F. BATHURST. London. Improvements in the insulation of elec- 
trical instruments. 


E. Larrert. London. Improvements in electric batteries. (Т. 
Bergmann, Germany.) 

Н. H. LakE. London. Improvements in underground conduits 
for electric wires. (Edward S. Perot, United States).“ 


L. MaicHe. London. An improvement in terminal connections 
of telegraph cables. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 


8d. each. 
1896. 

1,069. PoLLAK. Electrical condensers. 

1,228. Hawes. Manufacture of battery cells or vessels to contain acids 
or other chemicals. 

1,249. ParsHALL. Synchronising mechanisms for alternating current 
generators. 

1,596. Ник. Machinery or apparatus for transmitting motion from 
electric motora to other machinery. 

1,845. URQUHART AND WYNNE. Means or apparatus used for connecting 
electrieally-propelled vehicles on tramways and railways to fixed 
connectors. 

1,958. ARMSTRONG AND BRAUNERHGELM. Electric gas lighters and extin 
guishers and the like. 

2,248. Hirst. Electrical cut-outs. 

2.249. Hirst. Fusees for electrical cut-outs. 

2,527. Asi and WELDON. Process of preparing non-metallic substan ce 
for elect ro- plating. 

2,944. SuLuIVAN. Telegraphic and other electro-magnetic instruments. 

5,809. SNELL, Francis AND Spitspury. Sockets and holders for incan$ 
descent clectric lamps. 

4,957. CLARK, CLARK AND King. Plates, grids or supports for the ele- 


ments of secondary batteries. 


. SWINBURNE, Conductors for telegraphs. telephones aud electrical 


distribution. 


. STEWARD, Magnetic compasses for night marching and courses 


indicating. 
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. Bnockik. Electric arc lamps. 


. TuoMPSoN (Julien). Construction of soluble-metal electrodes for 
accumulators. 


. Ногллхр. Electrolytic apparatus. 
. OLDENBOURG. Electrical lighting apparatus. 
. PoLLAK. Plates for accumulators for secondary batteries. 


. O'DONNELL (Hopkins). "Ticket-issuing apparatus for the electrical 
staff instruments on single lines of railways. 


22.156. Simon (Busch). Duplex clectric switch. 
22,226. Wace. Automatic electrical cut-out. 
22,703. Suonr. Generation of gas and electricity, aud apparatus therefor, 


and the application thereof to motive-power purposes. 
. RAWLINGS AND RAWILIN GS. Switches for electric currents. 


ManPLEs. System of electrical propulsion for cycles and common 
road and other vehicles. 


. Rowarp. Automatic safety device for electric circuits. 

. JEBOULT. Way of connecting electrical fittings. 

. HgADLAND'S PATENT ELECTRIC SWITCH BATTERY COMPANY (LIMITED) 
AND HEADLAND. Electric lighting apparatus for cabs and other 
carriages. 

MONTGOMERY and ТиоммЕЗ. Multiple fuse block and switch. 

. OLDENBOURG. Electrical lighting or igniting apparatus. 

. KLic. Manufacture of metal sheets or strips by electro-deposition. 


26,846. Ѕлхрекѕ. Electric bell pushes or knobs. 

27,047. NISBETT and Вову. Electric cable-disconnecting boxes. 

27,706. NEwTON. Circuit closers for clectric bells. 

28,488. Srencer and Toerrina. Electric are lamps. 

29,040. ENTwisrLE (Beffa) Means for automatically holding taut the 


communicating or conducting cord or chain of electrically-driven 
vehicles. 


COMPANIES’ MEETINGS AND REPORTS. 


Notting Hill Electric Lighting Company 
(Limited). 


The tenth ordinary general meeting was held on Tuesday, at the offices, 
Bulmer-place, High-street, Notting Hill Prof. Crookes, F.R.S. (Chairman), 
presiding. 

The SECRETARY (Mr. R. G. Rawkins) having read the notice con- 
vening the meeting, 

The CHAIRMAN said: Before proceeding with my usual statement I 
should like to take this opportunity of expressing iny regret at not being 
able to attend the general meeting last year. Considerations of health, 
together with a business matter of some importance, made it necessary for 
me to spend some of the winter months in South Africa ; and I was unfor- 
tunateiy detained there longer than I anticipated, owing to the unsettled 
atate of affairs at Pretoria and other places. You will remember at the last 
meeting the chair was most ably filled by my esteemed friend, Mr. Sidney 
Waters, whose early death it was the painful duty of the Directors to 
announce in their report. His sudden death was a most severe shock to 
all of ив; and it ix impossible to over estimate the loss the Company, and 
we personally, have suffered by his early demise. We have, without 
doubt, been deprived of the most hard-working member of our Board, and 
oue who had set his heart on making the Company a complete success, 
Our otherwise successful year has been marred by this misfortune. The 
assured position the Company has now attained is greatly due to Mr. 
Waters’ untiring energy and business and technical knowledge. After full 
consideration the Directors have come to the conclusion that it is not 
necessary at present to fill up the vacancy thus created, 

I now propose to follow the usual plan of going seriatim through the 
accounts you have before vou for contirmation —accounts which | think 
must in every way be considered satisfactory. In the statement of share 
capital there is a material change, as the whole of the share capital has 
now been issued. Last vear we had £11,580 of Preference shares unis ued, 
but during the year these were considerably over applied for by share- 
holders, who thus showed their confidence in the busiuess. and the whole 
of the issue was allotted at a premium of £2 per £10 share. The state- 
ment of loan capital still remains blank, and your Directors anticipate 
making use of their borrowing powers during the present year. Owing to the 
great increase in our area we have to provide capital to lay down more 
mains, and to build more engines and machinery, as and when the demand 
for current increases As all our share capital is issued we have two 
options before us—-one to issue more share capital, and the other to make 
use of our powers to borrow not more than 50 per cent. of our capital. 
Now, had we been in a feeble financial position, we should have hesitated 
to make any fixed charge, and we should have asked you to authorise 
an increase of share capital, on which, if we paid no dividends, 
no liability would be incurred. But our position іх such that we can 
easily provide the necessary interest for borrowed money, and, morcover, 
we can borrow it on terms which will cost you less than the dividends the 
shares would bear. As you will observe, on £96.800 spent, we earned net 
£4,756, or about 5 per cent.: and | may tell you that. as very much of our 
money is sunk in buildings, land, extra heavy mains, aud other things 
which will not require increase as our output increises, all fresh money we 
spend yields considerably over 6 per cent. I cannot. tell you the exact 
figure because each item of expenditure has a different yield, but it is con- 


siderably over 6. This being the case, it follows that if we can secure money 
at 4 per cent., there is at least 2 per cent. profit on all such loan money spent 
for the benefit of the sharcholders. But we can do even better than 
that. If we issue debentures or debentures or debenture stock to 
pay 4 per cent, and undertake not to redeein at par before the end 
of our 42 years, retaining the power to pay off at 105 after 10 years 
—a useful provision—we can not only place the debentures, but obtain 
a premium besides for our reserve. І may say we have had bids 
at 106 per cent. for all we require at present; but if any shareholder 
would like to participate, his application on these terms will have prefe- 
rential consideration. During the ensuing year we will push forward our 
heavy work as fast as we can, and by the end of the year we expect to 
have filled up our compulsory area—-I mean, of course, our new area—with 
all necessary mains. This, with the increase of expenditure on machinery, 
will absorb £10,000 of debenture money. After that I foresee no great 
expenditure; but as demands for current come in from streets where 
there are no mains, we shall have to spend money on light connections ; 
but such expenditure, a3 a rule, is exceptionally remuncrative. We 
do not undertake it unless it is. The capital account shows the 
amount of capital received and expended to the end of the year. 
The sum received during 1896, not including the £2,276 premiums 
paid on Preference shares, was £9,755, making a total of £96,840 ; 
whilst the expenditure for the year was £15,106. Is. 5d., making a 
total of £99,104. 17s. 6d. As can be seen by the debit side of this 
account, 75 per cent. of the expenditure was on new mains; and I am 
able to state that we have every reason to be satisfied with the amount of 
revenue derived from the new extensione. The £2,000 odd spent on new 
machinery was for a new boiler and dynamo, rendered necessary by the 
growing nature of the business. A new engine has been received since 
the end of the year, and we have just placed an order for another large 
engine and dynamo. It will also be noticed that over £200 was spent in 
obtaining our new provisional order. £80 has been written off our lease- 
hold property, the cost of which will be entirely eliminated by the time 
our lease expires. 

The condition of the revenue account is a matter for congratulation all 
round. I should like to call your particular attention to the fact that 
although our revenue has increased by £1,612, the expenses have only 
increased by £103. Many of the expenses, in fact, are lower than in the 
previous year, but among the increases are Directors’ fees and insurance. 
The Directors, who are entitled to £1,000, draw only £550, against £400 
the year before. With regard to insurance, this has now become a serious 
item in electrical companies’ accounts, as, owing to one or two fires at 
works carrying on business of an clectrical nature, the insurance offices 
have raised their rates about 100 per cent.—an unjustified increase. The 
cost of insurance has in our case increased from £48 to £82. From the 
credit side of the revenue account it is secn that the revenue from the sale 
of current was £4,365. 188. 10d., an increase of £1,484. 18s. over 1895 ; 
but the following table will show you clearly tbe increasing prosperity of 
the business and what a sound concern it has now become : — 


Houses Lamps _-_- 8 5 Div. on 
Year. con- con- cd Revenue. dos а Ord. 

nected. nected. hee эе shares. 
1891...... rar REP 6,056... 50, 162. E 1, 625. . 42,178... Loss £554... nil 
1892. 124, 9,438... 75,667... 5,515... 8.401... Profit 112... nil 
1893...... 178...... 12,155...107,580... 4,329... 2,848... „ 1,461... nil 
1894...... 234... . . 15.669. . 150,266... 5.123... 5,021... „ 2,101... 1°) 
1895. 307. 20, 507. . 182.527... 6,940... 5,712... „ 3,227... 27 
1896 396 25,716... 230,787... 8,552... 5816... „. 4,736... 477 


Our sheer cost of generating current is lower than that of most other 
companies with many times our output, showing the close attention given 
to this department by our Eugineer, Mr. George Schultz. Au illness, caused, 
we fear, by over work, rendered it necessary for Mr. Schultz to take u 
holiday a few months ago ; and the Directors have consequently deemed it 
necessary, to avoid the contingency of a serious breakdown in future, to 
provide Mr. Schultz with an assistant, who will be able to relieve him of 
some of his work. With a greater output we all know the work in every 
department must necessarily increase ; and I would take this opportunity 
of expressing our entire satisfaction at the excellent manner in 
which our engineering staff. under Mr. Schultz, has carried out the duties 
devolving on theim. The net revenue account calls for no special comment. 
By the depreciation, renewal und reserve fund table you will sce we have 
kept back £2,340 out of profits, and used that money for capital. We 
have very carefully considered what amount of profits we should put aside 
each year, so ах to шаКе sure that, when in the forty-second year of our 
existence we are to be bought up by the Local Authority, our position may 
be such that our shareholders may get back at least par for their shares. 
Each Company is in a different position: but considering the varying pro- 
portions of our capital invested in freehold property and indestructible 
articles on the one hand, and perishable articles on the other, we have come 
to the conclusion that 1 per cent. on our capital put aside each year and 
invested in the business will more than secure us. There is only one item 
in the general balance sheet account to which I desire to call attention, and 
this is on the credit side, “ Preliminary expenses, compensation, Ке,” 
£4,651. 12s. 9d. This has been reduced to £2,375. 128. 9d. by setting 
aside in reduction of this amount the whole of the £2,276 received as pre- 
miumson the lust issue of Preference shares, instead of increasing our reserve 
fund to that extent. The certificate of the auditors ix given, as you will 
see, and is very complete. and refers to the admirable way in which the books 
are kept. The credit for keeping the accounts and books in such good order 
is due to our excellent Secretary. Mr. К. G. Rawkins, to whom the Board 
are indebted for assistance and close attention to the details of the business, 

І should like to make a few remarks on the Company generally, As 
vou will see from the Directors’ report, the Bill confirming our new 
Provisional Order received the royal assent on March 5156 last. This 
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Order gives the Company authority to supply electricity over about a 

square mile of the northern part of the parish of Kensington, adjoining 
our original area of supply, and also enables us to extend our mains down 
Holland Park-avenue (late Uxbridge-road) and thence throughout Addison- 
road to Kensington-road, connecting at that point with the mains previously 
laid. We are thus enabled to give a full supply of light to customers at the 
most distant point of our area. The Directors have had under consideration 
on several occasions the question of reducing the charge for current, and 
after very full consideration have decided not to reduce the charge of 8d. 
per unit to consumers taking current at 100 volts pressure ; but to those 
willing to take a supply at 200 volts we have decided to reduce the 
 eharge to 6d. per unit. Perhaps a short explanation of our principal 
reason for taking this course will not be out of place. It must be borne in 
inind that our area is nothing like so compact as those of other London 
companies, and the consequent extra cost of mains is very great, the total 
spent on this account to the end of last year being £52,657. 198. 6d., or 
considerably more than 50 per cent. of the Company's capital. Provided, 
however, our new customers take current at & pressure of 200 volts, the 
saving in tbe cost of the mains will in future be more than 10 per cent., as 
owing to the higher voltage less copper is required in the mains to keep the 
pressure at its proper standurd. For this reason, therefore, the Directors 
decided to continue charging 8d. a unit for 100 volts, and to reduce the 
price to 6d. for 200 volts. I am afraid we cannot lay claim to any origi- 
nality on our part for this measure. Our neighbours, the Kersington and 
Knightsbridge Company, have been doing this for some time. Of course, 
any of our old customers who may choose to make the necessary alteration 
in their fittings can also benefit by this reduction. 

It now comes to the pleasant task of dealing with dividends and our 
future prospects. From the table I have just read you will see that the 
Ordinary share dividend increased from 1 per cent. in 1894, to 2 per cent. 
in 1895, and we now find ourselves in the happy position of being able to 
reconmend you to declare a dividend of 4 per cent. for the year 1896. 
. This I feel is perhaps more than the most sanguine of us expected on last 
year's working until we actually saw the completed accounts. It must be 
remembered that during the last few years the Preference shares have been 
receiving their full dividend of 6 per cent. Now I will say nothing about 
the current year, except, that if we get an increase of £2,000 available for 
dividend, it will make us in a position to declare 6 per cent. on the 
Ordinary stock ; and while there is no reason to anticipate any falling 
off, there are three reasons for anticipating an increase. One is that 
our mains are creeping northward and westward and tapping a new 
district : another is our decision to supply current at 200 volts ; and 
thirdly, we anticipate a considerable increase in revenue from leaseholders 
or dwellers in small houses, as the result of a contract we are entering into 
with the Free Wiriug Syndicate, who will undertake to wire houses on the 
hire system, and so increase our customers. I now beg leave formally to 
move the following resolution— 


" That the Directors’ report and accounts to 31st. December, 1896, 
‘presented to this mecting, be adopted, and that a dividend at the rate of 
4 per cent., less income taz, on the Ordinary shares be and is hereby 
: declared, payable forthwith.” 


Perhaps one of my co-Directors will second this, and I shall then be 
happy to give you any further information before puttiug this resolution 
to the meeting. 

Mr. ALEXANDER HOWDEN seconded the motion. 

Mr. BENSON considered that the Board were to be congratulated on 
the satisfactory results of the past year's working. He thought hardly 

any one of them expected that the dividend would have jumped from 
2 per cent. last year to 4 per cent. tbis year, and he noticed that 
their Chairman bad held out some hopes of a still further improvement 
next year. It seemed to him that their prospects were exceedingly 
favourable, and they were indebted very much to their excellent Board 
for the manner in which they had managed the business of the Company 
and brought it through its earliest difficulties to the successful position it 
occupied to-day. He wished to join in the regret expressed by the Chair- 
man at the death of Mr. Waters, who was one of his earliest friends. 

The resolution was then unanimously carried. 

Mr. BENSON then proposed the re-election of the retiring Directors — 
Mr. Alexander Howden and Mr. J. T. Jervis. 

Mr. DUTTON seconded the proposition, which was agreed to. 

On the motion of Mr. SWAIN, seconded by Mr. WOOD, the auditors, 
Messrs. Fox, Sissons and Co., were also re-elected. 

Mr. HAYTER moved a vote of thanks to the Chairman, the Board of 
Directors, the Engineer and Manager (Mr. Schultz) and the Secretary 
(Mr. Rawkina). 

Mr. BURNESS seconded the motion, and it was unanimously carried. 

The proceedings then terminated. 


Chelsea Electricity Supply Company (Limited ). 


The annual ordinary general meeting of the Company was held at their 
central station, 19, Cadogan-gardens, Chelsea, S. W., on Wednesday, under 
the presidency of Mr. J. Irving Courtenay. 

The SECRETARY (Mr. S. J. Cluer) having read the notice calling the 
meeting, i 

The CHAIRMAN said : In the Directors’ report and audited accounts for 
the year 1896, now before you, which, with your permission, I will 
take as read, I am glad to have to deal with a condition of affairs 
showing marked improvement since our last mecting, and adding 
greatly to the stability of the Company and the value of your property. 
lt is truc we do not propose to pay a larger dividend than previously, 
although the profits would admit of it; but 5 per cent. is by no 
incans а small one, and I think that if you will follow my expla- 
nations you will agree with me as to the prudence of our decision, 
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We have during the year had an addition to our circuits of 23,106 lampa, 
the largest increase on our record ; in fact, the number added is thres 
times as large as the average increase for the past three years. The 
number of lamps added in 1895 was 10,068, and in 1894 the number add lil 
was 6,621. The total number of lamps connected to the end of the 
year was 80,460. To meet this rapidly-increasing demand has required 
considerable capital expeuditure in land, buildings, machinery and 
mains; and this expenditure is of necessity still going on, for we can- 
not tell but that the present year may bring forth an equally large addition 
to the demand. In the first place it was necessary to arrange for more 
accommodation for the additional plant, and we have been able to make good 
use of a portion of the freehold purchased in 1895. Designs and specifica- 
tions embodying the most recent improvements in buildings and plant 
were got out ; and, aa soon as we had overcome the inevitable delays con- 
nected with the purchase of some of the leasehold interests on that pro- 
perty we commenced the erection of a new generatiug station in Alpha- 
place, in the south-west part of Chelsea, close to the present Cheyne-walk 
station. The first portion of this station has been built. Notwithstanding 
the difficulties which arose in the building trades in the summer 
the progress has been very satisfactory. The work was commenced 
іп the month of May, and on December 16th the first engine of 250 н.р. 
was running on the load. Before the end of the year a second 
engine had been erected. The portion now constructed will be equipped 
with 1,500 H.. The extension of the building is now being proceeded 
with, and when the whole is completed the Alpha-place station and the 
Cheyne-walk station will together be able to supply about 5,000 н.Р., or 
200,000 lamps fixed. I also wish to say, as some observations have been 
made about it which are not quite accurate, that we have concluded an 
arrangement with the London Electric Company by which we take a certain 
amount of current during the year for the daylight load only. Although 
not an absolute necessity we consider it to be advantageous. We are 
obliged to look well ahead because of the great difficulty in acquiring 
suitable sites in Chelsea, and in obtaining delivery of plant, owing 
to the growing demand for additional plant in many of the principal 
towns in Great Britain. In addition to increasing our generating 
power we have, of course, to increase the transforming and storage 
plant at our sub-statione, besides making large additions to the mains. 
А new sub-station has been built at Pond-place, to supply the Fulbam-10ad 
district, and the demand for a supply in the neighbourhood has been 
excellent. In building this station ample provision has been made for 
future extensions of plant. Ten large motor dynamo transformers of a new 
variable ratio type, made by the Electric Construction Company of Wolver- 
hampton, each capable of supplying over 2,000 lamps at one time, have 
been delivered during the year, and are doing good work. The storage 
batteries, which have always proved a source of eafety and economy 
in working, are, as usual, of the E.P.S. type. A considerable exten- 
sion in mains has been made in the Fulham-road and in the 
King's-road, where many large shops are supplied. A good many 
more smaller extensions have been made. Mains have been laid in 
6,500 yards of streets. These mains, as you are aware, consist 
chiefly of Callender- Webber casing, conteining a number of ways or ducts, 
into which Callender cable is drawn. The total length of these ways laid 
down during 1896 is 15 miles, and over 16 miles of cable has during 1896 
been drawn into these and others already laid down. I may, however, say 
that the expenditure is incurred gradually, with due regard to economy, 
and that the capital expenditure both per lamp fixed and per unit sold is 
less than previously. To meet this expenditure the nominal share capital 
was increased in 1896, and 12,000 Ordinary shares issued in May and fully 
subscribed. These are entitled for 1896 to 24 per cent. dividend perannumon 
the instalments paid up, and in 1897 they will rank with the Ordinary shares 
previously iesued. In view of this large expenditure, although we are 
confident it will in due course bring an increased return, it has seemed to 
us that it would be unwise to increase the dividend, and that it would be 
more prudent to keep to our moderate though substantial dividend of 
5 per cent., at least for the year 1896. Respecting the item of extra- 
ordinary expenditure referred to in the report, 1 may here say that of the 
litigation and expenses relating to the trouble at our Cadogan-gardens 
station little remains to be settled, and that the engineering operations occa- 
sioned thereby have been successfully carried out. In regard to the revenue 
account I have some remarks to make. The net revenue, after paying 
interest on Debenture stock amounting to £2,700, is £9,164. 74. 4, 
out of which we recommend a dividend of 6 per cent. per annum on the 
Preference share capital and 5 per cent. on the old issue of Ordinary shares, 
carrying forward a balance of £1,526. 17s. 4d. The cost of producing the 
current has been slightly decreased, and this has been accomplished 
in spite of our being forced, owing to the great difficulty in getting 
delivery of plant, to work somewhat uneconomically. 1 must not, 
however, omit to inention that 1896 is the first year throughout 
the whole of which we have supplied the Board of Trade unit 
at 64., a reduction of 124 per cent. on the price charged in 1895. 
You will see that our rates are largely increased. They were raised very 
considerably in the quinquennial assessinent, and though our appeal was 
so far successful that a reduction of £250 per year is obtained, yet we have 
had to pay in 1896 £670 more than in 1895. Notwithstanding these draw- 
backs, we have added £2,000 out of the profits to the renewal fund, and 
have maintained our plant in first-class working order; so that you may take 
it that the year 1897 has started with most favourable prospects. We have 
further strengthened our position by adding the balauce of premiums to the 
reserve fund, bringing thatzfund to £15,865. 14s. This fund іх invested in 
the securities of the Indian and Colonial Governments —what are commonly 
called trustee investments. ‘This has been a most anxious and trying year 
for every member of the staff. Our Managing Engineer, Mr. Frank King, I 
regret to say, broke down in health last July, but he is now, I am glad to 
say, much better. He will return from a sea voyage this month. Mr. 
Percy Still, our resident engineer, has successfully met all the difficulties, 
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‘which were numerous, and has maintained the wonted excellence of our 
service. I do not think there is anything further that I need add, but I 
shall be happy to answer pig ra which you will presently have an 
opportunity of putting. I now move— 

“That the report of the Directors and statement of accounts for the year 
1896 now before this meeting be and they are hereby adopted ; and that the 
payment of a dividend of 6 per cent. on the Preference share capital, and of 
5 per cent. on the old issues of £70,000 Ordinary share capital, for the 
year 1896 be and is hereby approved ; also that the payment of a divi- 
dend at the rate of 2 per cent. per annum to December $1, 1896, on the 
new issue of £60,000 Ordinary share capital from the due dates of the 
respective. instalments, exclusive of the premium (in accordance with the 
terms of the prospectus of May, 1896), be and is hereby approved ; all 
the dividends to be payable forthwith.” 

The DEPUTY-CHAIRMAN (Major-Gen. Webber, C.B.) said: Gentle- 
men, Mr. Courtenay has gone so completely over the ground covered b 
the report and balance-sheet that I doubt if any remarks of mine, although 
occupying your time, would lead to your further enlightenment ; but there 
is always one thing which the Directors of a Company are very glad to be 
able to bring before their shareholders, and emphasise as much as possible 
when there is good occasion for it, and that is to remind them that the 
success of the working, as described to you by Mr. Courtenay, is very 
largely due to the excellence of those who are the prominent officers of 
your Company. All those to whom Mr. Courtenay has referred are prob- 
ably well known to you by name, but he did not mention one gentleman, 
although you see his name so often—our secretary, Mr. Cluer— who has 
been with us from the first. I can only testify that in each case their exer- 
tions have been unremitting, and I wish to point out to thoee present that 
there is a feature of their work which does not, perhaps, come home to the 
minds of the shareholders as it does to the minds of the Directors; and that 
is, that they are more largely employed, you may say, in the superintend- 
ence of the work connected with the expenditure of capital—which, as you 
вее, goes on from year to year to a very large extent—than in the main- 
tenance of the ordinary duty of the running of the industry. I beg to 
second the motion, and to ask that it may be carried unanimously. 

The CHAIRMAN, in answer to Mr. Andrews and Mr. Makins, stated 
that the rates had increased te the extent mentioned. It was an enormous 
‘increase ; but their experience of this matter had been similar to that of 
electric lighting companies throughout the country. The vestries and 
municipal bodies had been raising the rates and taxes in direction, 
mainly owing to the rating of the mains. The Board had thought it their 
duty to. fight the question, and they did so, and they got a substantial 
reduction. They could only struggle against these rates and taxes and do 
the best they could. With reference to the cost of issuing the new shares, 
he would have been glad if the shareholders had taken them all up, 
but they did not. The shareholding body at the time was a small one, 
and whenever this was the case the contingency of the shares not being 
taken up mast be provided for. They had not considered the question 
abut weing the resst-ve fund in the business, 

. The resolution was carried Una d | 

On the motion of Mr. NUGENT DANIELL, seconded by Mr. A. 
HUGO, Mr. J. Irving Courtenay was re-elected to a seat at the Board, the 
services rendered by him to the Company being warmly referred to by Mr. 
Daniell. 


The motion was carried unanimously, 

Mr. DANIELL afterwards proposed the re-election of General Webber. 

Mr. ANDREW seconded the motion, which was carried unanimously, 
The ere his conviction that the shareholders would approve 
of the policy of the Directors in not paying a larger dividend, and in 
devoting the balance to consolidate the position of the Company. 

The auditors, Messrs, Cooper, Bros., and Co., having been re-elected, 

€ol. DE CETTO proposed a vote of thanks to the Chairman for the able 
way in which he had looked after the affairs of the Company, and for 
having 100 over them on that occasion. 

Mr. HUGO seconded the motion, which was carried unanimously. 

The CHAIRMAN, in reply, after remarking that he must vary the terms 
of the resolution so that it might include the whole of the Board, stated 
that his colleagues worked very hard in the interests of the Company. 

The proceedings then terminated. 


W. T. Henley's Telegraph Works Company 
(Limited). 

The eighteenth ordinary general meeting of this Company was held on 
the 26th February, at the offices, Martin's-lane, Cannon-street, under the 
presidency of Mr. Sydney Gedge, М.Р. 

The SECRETARY (Mr. A. E. Salmon) having read the notice calling the 


The CHAIRMAN seid : Gentlemen, I rise to move— 
* That the report and the balance-sheet now presented to the meeting be 
and hereby are received and adopted; 
and in doing во Í will not detain you very long, although it is usual for 
the Chairman to say a few words on the subject of the position and pros- 
рсе of Ње Company. The first thing I may call your attention to is the 
act that we are meeting in the month of February. I remember that it is 
not so many years ago since the Directors, in the exercise of their dut 
.to fix the time at which the annual general meeting should be held, 
felt obliged to keep putting it off from month to month until I remember 
that it was held one year in December, in the hope that by waiting we 
should arrive at the happy time when we might have good news to com- 
municate to you, and when I believe we had no particular good news to 
communicate, But now we are able to meet you in February, and the 
contrast is very great. Last year we were in a good position, and we met 


in March ; but this year—by reason of the great care which has been 
taken, and the industry which has been shown by our staff and our auditors 
in getting the accounts passed—we have been able to send you the report 
and accounts early in February, and to have our meeting in the same 
month ; and therefore the dividend—if you adopt the suggestion of the 
Directors to vote that particular dividend—will be paid, not, as last year, 
at the beginning of April, but on March 1st. I think you will agree with 
me that all this is cause for mutual congratulation. We welcome Mr, 
Sutton, who bas just come back from a journey abroad. I do not know 
whether he intends to address you presently. If so, he will be able to 
tell you that he finds everywhere a great deal of competition, and espe- 
cially competition from Germany. I was over the works a few days ago, 
and I was very pleased indeed at what I saw—the activity displayed, the 
method, and the order, although of that I shall say more presently, 
Before, however, I come to that I will ask you to take up the report and 
accounts, and to let me take ia with me as I point to one or two salient 
features. This is a businesslike report. The Directors do not even say 
this time that they have great pleasure" in submitting it; but per- 
haps that is a stroke of wisdom, looking forward to the time when 
we may not have pleasure in presenting our report, although we hope 
we always may have, I want you to compare this with the very 
excellent report and accounts presented to you last year. This year 
the net profit is £26,077, whereas last year it was under £22,000, After 
certain payments there remains £20,527, whereas last year the amount 
remaining after the similar payments was £17,342. e have added to 
the amount remaining this year £13,367, which was brought forward, 
while in the previous year the amount added was £8,624, The total 
amount mentioned in the 1895 report was £27,567, while this year the 
total is £53,894. The deductions are the same—the interim dividend on 
the Preference shares and the interim dividend on the Ordinary shares, 
Last year there then ‘remained a balance of £24,417, while this year the 
amount is £29,844. Now, when you see such a large balance as that, you 
may think why are we only getting 10 per cent.? Some people are never 


‘contented. I hope, however, even if you think that you will not say it, 


and will be conténted with the dividend recommended, because I am sure 
you will agree with me and the Directors that the great thing is to 
strengthen our position by having a good deal of capital in hand, I do 
not mean capital technically, but money in hand, so that you may make 
more money with it. No doubt if we were to pay a higher dividend it 
would fructify in the pockets of the shareholders ; but we think that 
we shall be able to do stil better for you with it, We Бате 
transferred £7,500 to the reservé fund, whereas last year I believe 
the amount placed to reserve was only £5,000; and we propose a 


dividend which will make up 10 per cent. for the frée of 
income tax. Hitherto we have paid only 8 per cent. I bélfeve we. 


id no dividend until 1891, We then paid 5 per cent. for Ње years 
n 1894 we paid 6 per oent., in 1896 8 per cent., and in 1896 we propose 
to pay 10 per cent. I think it will be very nice if we go on in arithmetical 
progression and pay you 12 per cent. next year; but as I do not know 
that we shall be able to do во, I will not say more on that point. But if 
we make no more this year than we did last year we could pay this dividend 
if we thought fit to do so, as we carry forward sufficient to enable us to do 
so. Going on with my comparisons, although we are able this to 
strengthen the reserve fund by £7, and pay you a dividend of 10 
cent, instead of 8 cent., we carry forward £14,294, against 215, 
last year. You will, I am sure, agree with mein thinking that that isa 
very prosperous position for the Company to be in ; and these good profits 
have not been earned in any way by any one big contract, We have had no 
one big contract, although we are hoping for big contracts within the nent. 
year or two, and we have reasons for thinking that we shall get one 
or two such contracts. You know that the attention of all people in 
England is being directed to the fact that we must have more cables to our 
colonies, These cables, however, are in the air at present; but we hope 
they will soon be in the water, and that we shall have some share in placing 
them there. We are known for our good workmanship. With regard 
to two of the recent cables we have laid, that between Halifax and Bermuda 
was laid in 1890, and it has never cost a penny for repairs up to the 
present day. I remember a prophecy being uttered in the City that we 
should never succeed in laying this cable, on account of the difficulties 
that were supposed to exist. It was, however, successfully laid, With 
reference to the Florida and Bahamas cable, you will see from the balance- 
sheet that the reserve against our liability to repair that cable ameunts to 
£3,722. 16s. 9d., and that, let me tell you, is the amount which has been 
put by with accumulated interest, The present market value of the 
security in which that money is placed is, I may вау, worth a great deal 
more than this £3,722. That cable, again, has not cost a shilling for repairs 
since the time it was laid in the spring, of 1892—five years ago. Therefore 
our character for good work stands as high as that of any of our rivals 
and competitors, But there is work for usall. I hope that the cable will 
be extended from the Bermudas to Jamajca, I hope that there will be & 
Canadian and Pacific cable, and I hope that before long our. Government 
will see the great advantages of giving such subsidies that. there shall be 
telegraphic communication from Great Britain to every part of Her 
Majesty’s dominions without landing on any foreign coast, That seems to 
be absolutely necessary for our protection in case of war, and as these 
cables are contracted for we s get our share, What do we want in 
order to do so? Ав I have already said, I was over the works a few days 
ago, and I was very pleased with the activity that was displayed, but there 
was one thing which struck me very much—that we do need to spend a 
pot deal more money upon them. We have been obliged ia the 
t few weeks to obtain from Germany, as we eould not obtain 
it in England, a large machine for a certain kind of cable, 
and we must build a house to put it into. Mr. Sutton has 
wonders to make the best of the works that we have 3 but he showed ше 
how much more money could be made, and how much might be saved, if 


F 
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our works.were 
‘more capital. І am not here to propose to-day a resolution for increasing 
our capital; but it is evident to me—and I believe I may say that it is 
‘evident also to my colleagues—that before long we must come and ask you 
` to increase our capital. My own view is that we must increase it from 
“£100,000 to £150,000 of Ordinary capital, and that that will have to be 
done in a way advantageous to the Company and to the shareholders also. 
When we increased our capital from £70,000 to £100,000 in 1895, I find 
"it stated in our report of last year: “In the month of July last an issue 
was made of 5,000 Ordinary shares, which were all subscribed for by the 
' shareholders at par." That is a year and eight months ago. Our shares 
were then quoted on the market from 11 to 12. They were offered to the 
: shareholders at par; and I know from experience—not with respect to my 
own shares —that the option which every shareholder had of subscribing for 
' the shares at par could not fetch any premium on the market. I had, on 
account of a friend, to try and get a premium, as he could not take 
up the shares, and. I could not obtain even a small premium. My 
friend over there shakes his head; and he may have been more lucky 
than 1. I think that those who invested their money in our shares 
at par in July, 1895, have no reason for regretting their investment. 
the last quotation being 193 to 204, so some one must have got 194, and 
someone else must have paid 204 for them. That is a very satisfactory rise 
in the course of a year or a year and a-half, and we ought to obtain a very 
considerable premium when we issue new shares. How much the premium 
will be I cannot say now. If you place а sum equal to half your capital on 
‘the market all at once, you can hardly expect to obtain the full market: 
'price ; but I think we ought to get ,000 or £90,000 in return for our 
£50,000 of ordinary share capital. The capital must be raised when it is 
wanted, and when. it will earn a dividend. I have no wish to raise capital 


unless it will earn from 10 per cent. to 12 per cent., as you might complain. 


‘if we could not do that that your capital had been watered.” When the 


‘time comes to hold the extraordinary general meeting the Directors will: 


consider the matter carefully, and will then bring forward a scheme for 
raising more e for which I hope we shall have your approval. Mr. 
Jenkins is just leaving the room Не has recently resigned his seat at the 
Board, but I am sure that you are glad that the large interest which he and 
his partner hold in the concern ie still ably represented by his friend and 
er, Mr. Newton. "There is nothing else for me to call your attention 

to; but I shall be very glad, or Mr. Sutton will, to answer any question that 
any shareholder desires to put to me. 

The Hon. RANDOLPH STEWART seconded the report. 

The motion was carried unanimously. 

The CHAIRMAN : I now beg to move— 


“ That the ы in general meeting sanctions the deolaration by the 
Directors of dividends as follows, viz., 54 per cent. less income tax on the Pre- 
ference shares, and 7 per cent., free of income taz, on the Ordinary shares," 


I hope that every gentleman who gets his dividend free of income tax will 
not return it again. It is the same thing as if we paid £10. бв. 8d. per 
cent. and deducted the 6s. 8d. in sending out the cheques. To avoid all 
troublesome calculations, we make the dividend free of income-tax, but no 
one ought to pay it again. 

Mr. FREDERICK NEWTON seconded the resolution. 

The motion was carried unanimously. 

The retiring Directors—Major-General George Hutchinson, C.B., C. S. I., 
and the Hon. Randolph Stewart, were re-elected, as were also the auditors 
.—Messrs. Ball, Baker, Deed, Cornish and Co. 

The CHAIRMAN afterwards proposed a cordial vote of thanks to the 
Engineer and the staff for their assiduous conduct of the Company’s 
business. 

Mr. NEILSON seconded the motion, which was carried unanimously. 

The MANAGING DIRECTOR (Mr. George Sutton) assured them that 
the staff would thoroughly appreciate the vote which they had just passed. 
With reference to certain remarks of the Chairman, they found it neces- 
sary, as he supposed other manufacturers did, to go abroad for machinery 
sometimes, and they bought machinery in France, Germany, America 
or elsewhere, so long as it would do its work well; but he might 
say that they had bought very little machinery in Germany. With 
regard to competition, they experienced it from other countries besides 
Germany, although German competition might be greater than that of 
other nations, It would, however, be some satisfaction to the shareholders 
to know, from his own obeervation, that English makers (he spoke par- 
ticularly of Henley's Company—he would say nothing of other manu- 
facturers) were able to compete easily with German manufacturers, both 
in price and quality, in all branches of the electric wire trade, They had 


nothing to fear in. competition with Germany or any other country, but | 


certain countries they were excluded from by prohibitive duties. The 


Chairman had drawn his attention to the fact of the large amount of 
stock they held at the end of the year. All purchases of stock came 


under his own direction, and if the stock were too large it would 
be a very serious defect in the management. Their stock last year 
amounted to about £42,000, but this year the amount was £78,000. 
This, however, included expenditure on orders in hand. The orders 
brought forward into the new year were larger than those brought 
forward in 1895 to 1896; and therefore, although the stock was 
nearly double what it was & year ago, that did not mean that their 
unsold stock was double, It was very greatly owing to the large number 
of orders on their books ; and it was because of this enormous growth that 
they would require more capital, for the £78,000 in question represented 
nearly that amount in cash. Their working capital was not sufficient. 
Apart from extensions required at the works, and new machines they must 
put down, they must have more money in order to carry such large stocks. 
He hoped that next year this item would stand at £100,000. Their stock 
was neerly all peid for, and they bought everything for cash in order to get 
the advantage of discounts, 


in certain directions. For that we shall require 


The CHAIRMAN stated that up to the present date in the new year 
their orders—and he referred to their mere bread-and-butter business— 
had increased as compared with those received at the same time last year. 

Major JENKINS then proposed the following resolution — 

“ That the sum of £500 be and is hereby voted to the Directors of this 
Company as a bonus beyond their fixed. remuneration for their valuable 
services to December 31, 1896, and divisible as they may mutually agree.” 
He was sure that this proposal must commend itself to all the share- 


holders, having regard to the splendid results which bad been attained by 


the Directors in the management of the Company's business. In making 
this proposal he had the most hearty concurrence of Mr. Richard Michell 
and Mr. Edgar Figgess, two of the largest shareholders outside the Board ; 
and he had been desired to say that only the infirmity of the former gen- 
tleman and the absence abroad of the latter had prevented them from 
attending that day to propose the resolution. 

Mr. LAMONT cordially seconded the motion, and remarked that he had 
seldom heard a more rosy account than that which the Chairman had 
favoured them with that day. The Directors had turned a bad thing into 
& good thing ; and a concern which was once only a source of sorrow and 
disappointment to the shareholders was now & successful undertaking. 

The CHAIRMAN put the resolution, which was carried unanimously. 
He afterwards stated that the matter had not been entirely unexpected, as 
one of the shareholders had informed him that some step of the kind 
would be taken. He was sure that all his colleagues joined him in heartily 
thanking them for their kindness. He believed that they had honestly 


done their best in the interests of the Company, and, quite apart from the 


handsome addition they had made to the Directors’ remuneration, the 
vote was most gratifying to the Board, as showing that they marked with 
satisfaction the success attending their efforts and those of the Managing 
Director and other officers of the Company. 

The proceedings then terminated. | 


Telegraph Construction and Maintenance Company 


(Limited). 


The thirty-third ordinary general meeting of this Company was held at 
the offices, Зв, Old Broad-street, on Tuesday, under the presidency of Sir 
Robert G. W. Herbert, G.C.B. 

The MANAGING DIRECTOR (Mr. William Shuter) read the notice 
calling the meeting ; and the minutes of the meetings held in February 
and July, 1896, and the report of the Directors, was taken as read. 

The CHAIRMAN: The pleasure which your Directors have felt in being 
able to submit this report and statement of accounta— which, from a 
business point of view, must be considered satisfactory—is, I need not say, 
largely discounted by the sad circumstances which we have been obliged 
to announce to you in the second paragraph of the report. At most of our 
recent annual general meetings the Directors have had to announce the loss 
of prominent members either of the Board ог of the Company its early pro- 
moters, the late Sir George Elliot and Sir John Pender, and our colleague, Mr. 
Rawson ; but this year we have unfortunately to deplore the loas of two 
experienced and highly valued members of this small Board. I know 
you all deeply regret that you no longer see on this side of the table 
Admiral Sir George Richards, who was for so many years connected with 
the Company, and who had been its Chairman for the last few years. I need 
not say anything about his well-known and great ability, nor need I tell 
you how constant was his devotion to the interests of the Company and the 
prudence and caution which he always exercised in connection with its 
affairs, He used to attend to the work of this Company at times when he 
would have done better for all our sakes by sparing himself a little more. 
Mr. Campbell was also for a very long time a Director of the Company, and his 
business experience was at all times very useful to the Board. He had a very 
sound judgment, and devoted himself, in the same way that I am glad to Say 
all our Directors endeavour to do, to advance the interests of the Company 
in every manner possible. The principal clause in the report is, of course, 
that which relates to the accounts for the year, and it is so very shortly 
condensed that I may perhaps read it to you : The accounts for the year 
show a net profit of £88,500 ge. 7d., after charging the interest on the 
debentures.” That is a very good profit. It is an amount which, taken by 
itself, if there was no necessity for a carry forward, would nearly approach 
a distribution of a 20 per cent. dividend ; but the accounts of 1896 
are nevertheless heavily handicapped by the very small sum brought 
forward from last year—only £18,869—and therefore we have not 
been able to provide a dividend of 15 per cent. on the whole of this year 
without carrying forward a much smaller sum than I should like to вее 
carried forward every year, if possible, having regard to the necessarily 
great uncertainty of our future each year as it comes round. The 


carry forward is £39,940, and that is the .smallest carry forward, 


except that of last year, that we have had during the last five or six years. 
Sometimes but not in my time—the amount carried forward bas been, I 
understand, as much as £70,000. Of course, if we commence the year 
with a good sum brought forward from the preceding year, we have a 
better prospect of distributing a good dividend at the end of the year, and 
we shall so far commence the year 1897 in a better position than we did 
1896, in the proportion as £51,940 is to £18,869. The report goes on to 
say that the business of the Company has been satisfactory, and shows 
some improvement over last year.” That, of course, is already indi. 
cated in the previous paragrapb, because our net earnings have been 
cousiderable. Both the Company's factories have been fairly active, 
and the steamships have been employed in laying or repairing 
submarine cables. The very good condition of our factories and machin- 
ery, which is reported on in the sixth paragraph, stating that they 
are at the present time, in a higher state of efficiency than they have ever 
been in before, has been partly the reason for our being able to hold our 
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own in that competition which has become an-essential feature now n our 
business. Time was when orders were given to us—there were not many 
competitors then—on fair estimates that we gave, and we had not to com- 
pete ; but now there is great competition all over the world. You are 
aware that in France, for instance, the French factory has been engaged on 
& very great piece of work, and they determined to do for themselves what 
they used to do with British assistance. The satisfactory thing in this is, 
Т think, that our staff are so able, and our machinery and appliances 
are in such very good order, that we can—and have proved that we can 
— produce the best article (which is the only article we intend to send 
out) at as moderate a price as anyone can, and that we can secure 
our fair share of the orders that are going. There are one or two 
‘matters not mentioned in the report which will be of some interest to you 
and in respect to which we do not doubt that we shall have your con- 
currence. The Board determined some months ago to subscribe to the 
fund in commemoration of submarine telegraphy, especially Sir John 
Pender's connection with it. They accordingly gave £500, which is a some- 


what similar sum, having regard to our financial position, to that sub- 


scribed by the other great telegraph companies, in consequence of our con- 
nection with.them in our haviog laid cables to India and eastwards. Of 
the proceeds of these contributions £5,000 is to be given to University 
‚ College, for equipping and maintaining an electrical laboratory, and a small 
sum is to be given for a bust of Sir John Pender. The bulk, however, is 
for the Electrical School, which Sir Blundell Maple is going to build, at his 
own cost. We have also subscribed, anticipating your approval, £250 to the 
Indian Famine Relief Fund,and I think you will not regard this asan excessive 
contribution, having regard to our relations with India. We announce 


that we have unanimously elected Mr. Colin Campbell to a seat at the. 
Mr. Colin: 
Campbell is the son of our late lamented colleague Mr. George W. Campbell, 
and the nephew of Mr. Alexand-r Campbell, who was one of the original 
Directors of this Company; and we are glad to think, as far as we can 
gather from high financial and business quarters, that we have got a very. 


. Board, in the place of the late Admiral Sir George Richards. 


efficient successor to the two previous Mr. Campbells, who were so service- 
able at this Board. Mr. Colin Campbell, like his father and his uncle, is a 
large proprietor in the Company, and on that ground is well suited to take 
part in the management of its affairs. 
Campbell offer themselves for re-election to-day. We feel very proud, seeing 
that we have had to suffer the great loss of Sir George Richards, that we have 
one of the most efficient admirals we could possibly have to assist us. Ours is 
maritime work to a great extent. We have to do soundings and undertake 
the management of ships, and so forth; and we are very glad that a man 
of the high naval attainments of Admiral Sir Anthony Hoskins will also 
devote himself with great evergy to the work of the Board. I do not know 
that I have any other observations to make, and I will therefore move— 


“ That the report and accounts of the Directors to December 31, 1896, sub- 
mitted to this meeting he and the same are hereby received. and adopted, and 
that a dividend of :24з. per share, in addition to the 12s. per share interest 
or interim dividend paid to June 30, 1896, be paid upon all the shares of 

the Company for the year ended December 31, 1896, and that such dividend 
be paid. free of income tax." ö 


Admiral Sir ANTHONY H. HOSKINS, G. C. B., seconded the motion. 

Mr. CROFT said he desired, on behalf of the shareholders, to express 
regret at the great loss sustained by the Company through the death of their 
late Chairman and Mr. Campbell. He should not venture to make the 
observations he proposed to do had he not been connected with the Com- 
pany for a great number of years—in fact, he doubted whether anyone on 
that side of the table had been a shareholder in the Company longer than 
he had been. During that time he had seen four gentlemen occupy the 
chair, including Sir Robert Herbert, The first Chairman he remembered 
was Sir Daniel Gooch, the second Sir George Elliot, and the third was 
their late much lamented Chairinan. -All those gentlemen possessed very 
special qualificationa, and brought to bear on the affairs of the Company 
an amount of practical knowledge whieh he thought was possessed by the 
Chairmen or Directors of few other Companies. Much, however, as the share- 
holders regretted the loss of their late Chairman, he was sure that they had 
every confidence that the chair which Sir George Richards lately filled would 
be occupied by a very worthy successor ; and they hoped and trusted that 
the affairs of the Company would be conducted with the great attention 
and with as much prosperity as heretofore. During the chairmanship of 
the two first gentlemen he had mentioned he thought that the dividenda 
paid by the Company almost always amounted to 20 per cent. ; in fact, he 
thought that the sharehoklers had come to look on that dividend as a sort 
of normal distribution; and it was only during the last few years—during 
the chairmanship of Admiral Sir George Richards—that the dividend had 
not attained that amount. He sail this without in the least degree 


depreciating the services which their late Chairman rendered to the Com- 


pany. The Chairman had referred to the prudence and foresight of Sir 
George Richards, and as far as he (the speaker) remembered, it was the late 
Chairman himself who warned the shareholders that it was impossible in 
the nature of things that the dividends hitherto paid by the Company 
could be maintained in the future. One had only to look at the map on the 
wall to see how it was covered with submarine cables; and he thought that 
common sense would bear him out in saying that it was impossible that 
the amount of cables hitherto laid could be demanded in the future. Ii 
was, therefore, obvious that the work of the Company would consist chiefly 
in repairing the cables hitherto laid, and possibly devoting themselves to 
e some new branches of work which they had not hitherto taken up. He 


was quite sure that the warning their late Chairman gave them had, so far, 


been borne out ; and he thought it would be very wise on the part of the 
shareholders not to expect in the future the large dividends which, in his 
own recollection and the recollection of most of them, had been paid. He 
was sure, from his long experience of it, that the staff of this Company 
devoted themselves- with- the greatest possible energy and ability tothe 


Sir Anthony Hoskins and Mr. Colin’ 


service of the Company; and, from the report, it was apparent. that the 
machinery and factories were kept in a high state of efficiency. With 


respect to paragraph 5, he knew that it had always been the policy of the 


Company—and he thought it was a wise policy —not to give the proprietors 
too much information in the report ; but with reference to what was stated 
in paragraph 5, he did think that some of them might possibly like to know 
what cables had been laid. It might be said that they could obtain the 
information if they inquired at the office ; but that was not quite the same 
thing, because there were many shareholders who resided in the country 
who could not adopt that course. He thought that possibly the Directors 
might be willing to.give the shareholders in the future a little more detailed 
information than that which was contained in paragraph 5, which, so far as 
his recollection went, stated matters rather more concisely and with less 
detail than had hitherto been the case. He had always himself been an 
advocate of the policy announced from the chair for many years, that 
considering the immense competition with other Companies to which the 
Chairman had referred, it was best not to go too much into detail. He 
was sure that the meeting cordially echoed the language which the Chair- 
man had used with respect to his deceased colleagues. 

The CHAIRMAN: The only part of Mr. Croft’s remarks to which he 
appeared to ask for a direct reply was that which referred to the fifth para- 
graph. We have, as he has correctly noticed, refrained this year from 
going into details. We have gradually, from year to year, for some years 
past, narrowed down our specifications of the work on which our factories 
have been employed ; and this year we thought it as well not to mention 
them specifically at all, for the reason that Mr. Croft shows he is perfectly 
well aware of. It is not entirely a matter which is in our own hands. We 
stand rather in the position of the English Foreign Minister with 
respect to the production of documen‘s in which a foreign Power is con- 
cerned. He does not produce them without the consent of that foreign 
Power ; and so when we enter into contracts for cables with other people 
we do not know that they want the information given to the world. We 
think it is better on the whole that we should not give any detailed infor- 
mation. If we began to do so it would hardly be excusable not to do so 
fully ; and on the whole we would rather give such information as may be 
fairly given informally aud privately to any shareholder who takes an 
interest in such matters. He then put the resolution to the meeting, and 
it was carried unanimously. Continuing, be proposed the re-election of 
Mr. Colin Campbell and Admiral Sir Anthony Hoskins. i 

Mr. JAMES PENDER, M.P., seconded the resolution, which was carried 
unanimously. 

On the motion of Mr. CROFT, seconded by Mr. GIBSON, Mr. John Gane 
and Mr. Patrick A. Clegg were re-elected auditors of the Company. 

Mr. GIBSON then proposed a vote of thanks to the Chairman, Directors, 
and the staff for the very good report which they had submitted. 

Mr. TAUNTON seconded the motion, which was carried unanimously. 

The CHAIRMAN : On behalf of my colleagues and the staff, I tender 
you our thanks for the vote you have passed in recognition of our efforts 
to do our best for the Company, and those efforts shall certainly not be 
relaxed. 


Hove Electric Lighting Company (Limited). 


The fifth annual general meeting of this Company was held on Wednes- 
day ; Col. H. Wood., C.B., presiding. 

The CHAIRMAN said he congratulated the shareholders upon the 
present position of the Company, which must be considered in every way 
satisfactory. He had only to draw the shareholders’ attention to a few of 
the principal points in relation to the accounts. It would be observed that 
the capital expenditure had been increased by some £4,600. The largest 
outlay was in the cost of extending the Company's mains, which was a 
satisfactory item of expenditure. This was the first time the Directors 
had been able to come before them without asking for further money on 
share account. The whole of the share capital had now been placed by the 
issue last summer of the balance of the shares at a premium of 10s, per share, 
and it was satisfactory to know that the Company’s shares stand at a con- 
siderable premium. The anticipations of the Directors at the last meeting, 
that they would have no difficulty in placing the Four per Cent, Debenture 
Stock so as to enable the Board to pay off the then existing Five per Cent. 
Debentures, had been realised ; and the position of the Company had so far 
improved that instead of paying 5 per cent, on the larger portion of the 
borrowed capital they had now only to pay 4 per cent. The increase in 
the number of the Company's customers and of the lamps was growing 
steadily—from 270 customers in 1895 to 307 at the present time. The 
number of lamps connected was 18,298 in 1895 and 21,914 now ; while the 
units consumed in 1895, amounting to 162,428, had grown to 200,562 ; the 
profits for the year being £3,114 compared with £2,562 in 1895. During 
the year the supply of current had been carried out without a single inter- 
ruption, owing in great measure to the careful management and superm- 
tendence of Mr. C. B. Smith, their resident engineer, and also no doubt to 
a considerable extent to the excellence of the machinery and mains supplied 
by Messrs. Crompton and Co. The reserve fund with the £500 now added 
stands at £1,563, the depreciation and maintenance reserve account has 
also been increased. The amount expended in repairs and maintenance 
showed a considerable increase, but this was’ mainly due to their having 
disposed of the plant in the temporary station; and it was.thought proper 
to debit to the repairs and renewal fund the difference between the amount 
realised by such sale and the actual cost. There was a balance unappropriated 
from last year’s revenue account of £152. 14s. 6d., to which we have to ad 
the net profit for 1896 £3,114. 5s. 6d., making a total amount of £3,267 
During the year the Directors have paid debenture interest, and interest 
on temporary loans, &c., which with the accrued interest to December 21, 


.1896, made & total of £966. 5s. 7d. ; to this must be added income-tax 
and interim dividend at the rate of 4 per cent. per annum for tlie half- 


year, paid in Getober last (S625. Өз. 0d.), leaving -£1,660. .15s. -4d.. to 


(836 


be dealt with ; £150 was to be written off prelimin naes, £300 to 
reserve, @ dividend at the rate of 6 pes xad inum upon the 
share capital for the half-year, and £183. 7s. 10d. to be carried forward. 
From January lst they had made a further reduction to consumers by 
supplying current for the first hour at 8d. per unit, and afterwards at Ad. 
The engineer reported that this change would effect a substantial reduction 
to the consumer, and was increasing the demand for current and extend- 
ing the hours of lighting. He then moved the adoption of the report and 
accounts. 

This was carried unazimouely, and the dividend duly declared. 

The retiring Directors were then re-elected, and a vote of thanks termi- 
nated the proceedings. 


County of London and Brush Provincial Electric 
Lighting Company (Limited). 

The report of the Directors of this Company fur the year to December 
Slst last, to be presented at the meeting to be held on Monday next, at two 
o'clock, states that the capital expended during the year at St. Luke and. 
Clerkenwell and at Wandsworth amounted to £159,954. 2s. 6d., making 
the total expenditure on the two London stations £272,723. 68. 3d. This, 
expenditure has been met by the balance of instalments falling due on the 
first issue of 10,000 Six per Cent. Preference shares at par, and by a further 
issue of 10,000 Six per Cent. Preference shares at 20 per cent. premium, 
for which subscriptions amounting to over £400,000 were received. The 
premium thus obtained (£20,000) has been applied—(1) To reduction of 
jeneral preliminary expenses (£12,169. 12s. 114.), (2) writing off pre-. 
iminary expenses in connection with St. Luke and Clerkenwell (£2,000) 
(3) ditto in connection with Wandsworth (£1,500), (4) writing off costs in 
connection; with applications for Provisional Orders (£830. 7s. 1d.), and 
the balance (£35,500) carried to reserve. 

The balance to credit of revenue account for the past year, after pay- 
ment of proportion of rents, rates, taxes, and general establishment, 
"ow КЫ amounts to £5,904. 11s. 7d., to which is to be added £1,208; 
19s. id., being the balance remaining from last account after payment of 
the final dividend for 1895, making a total of £7,113. 10s. 8d. available for 
distribution. Out of this sum an interim dividend for the half-year ended, 
June 30th last, at the rate of 6 per cent. per annum on the Preference 
shares, has been paid, and the Directors recommend that a further dividend: 
to December 51st at the same rate upon the Preference capital be declared. 
This will leave a balance of £525. 12s. 9d. to be carried forward. 

| County or Lonpon STATIONS, 

8t. and Olerkenwell—In the St. Luke and Clerkenwell districts 
the work on sub-stations and mains within the compulsory area was com-. 
pleted during the year, and additional mains have been laid down in 
other streets. Up to December Slst applications representing 14,429 
8 ор. кре been received, and of these the equivalent of 14,179 
lampe had been connected. Delivery of machinery into the Station was 
commenced in October last ; its erection is now far advanced, and by Mid-. 
summer plant capable of supplying 60,000 8 c.p. lampe will be in working 
order. A considerable number of applications have been received for the 
supply of current for motive power; it is therefore proposed to lay down 
separate mains and continuous-current machinery to meet the demand. 

Wandsworth.—The Station buildings are now completed for the recep- 
tion of machinery, part of the plant has been installed, and the supply of 
current has been commenced. Applications for the equivalent of 3,509 
8 с.р. lamps had been received prior to December 31st last. 

St. Olave.—The Provisional Order granted to the Company by the Board 
of Trade in 1895 was confirmed in the last Session of Parliament. 

Camberwell.—A Provisional Order for this, the largest parish in London 
adjoining the parish of St. George the Martyr, for which the Compeny also 
holds an Order, was granted last year by the Board of Trade, and confirmed 
by Parliament. The Company's Wandsworth Station will be capable of 
supplying all these districts for some time to come. 

London Districts—The Company has applied to the Board of 
Trade for Provisional Orders for other London districte, and has received 
the consents of several of the Local Authorities concerned. 


PROVINCIAL STATIONS. 

Bournemouth and District Electric Supply Company (Limited). —Within 
the past year there has been a considerable increase in the consumption 
of current from this station, while a material saving in the cost of pro- 
duction has been effected. Further improvements in both these respects 
may confidently be expected in the present year. On December 5187 last 
the equivalent of 25,267 8 c.p. lamps were connected to the mains. 

Dover Electricity Supply Company (Limited).—During the year just 
ended the applications had reached the equivalent of 7,808 8 c.p. lamps, of 
which 7,518 were then connected, and tbe current sold, including that for 
public lighting, amounted to 154,200 Board of Trade units. The best 
hotels and many of the principal shops throughout the town are being 
supplied, and a further considerable increase in lamp connections will take 
place during the present year. A contract for the supply of power to the 
Corporation for tramways has, been entered into between the Dover Cor- 
poration and the Company. 

Richmond (Surrey) Electric Light and Power Company (Limited).—In 
the year under review the counections at Richmond amounted to the 
equivalent of 7,125 8 c.p. lamps, Asa result of the increased demand for 
current and of reductions effected in the cost of generation, the groes profit 
for 1896 amounts to £1,162. 17s. 10d., against £230. 2s. 1d. in 1895. It is 
intended to further extend the area of supply in Richmond during the 
present year. 

Mr. W. C. Braithwaite has resigned his seat on the Board, owing to 
other engagements. Mr. Emile Garcke and Mr. Francis E. Savory seek 
re-election as Directors, and Mr. R. H. Marsh as auditor.. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 
— AG 

PETO AND RADFORD (LIMITED).—This Company was registered on 
Feb. 21, with a capital of £10,000, in £1 shares, to acquire and take 
over as а going concern the business of electrical engineers now carried 
on at Hatton-garden, London, under the style of Peto and Radford, 
to enter into an agreement with Messrs. William Peto and Frederick W. 
A. Radford, and to carry on the business of electrical, mechanical and 
general engineers and manufacturers. The first subscribers are :—Joseph 
E. Woodhead (400 shares), Francis G. Hart, electrical engineer (200 shares), 
Charles W. Marshall (100 shares), George Shephard (10 shares), William 
Peto (electrical engineer), F. W. A. Radford (electrical engineer), and W. 
J. Tanner (with one share each). The first Directors are :—William Peto, 
Frederick W. A. Radford and Francis G. Hart. Mr. Peto is to act aa 
Managing Director, at a remuneration of £300 per annum, and Mr. Radford 
as manager of the installation and contract departments, at £200 per 
annum. Registered office: 57B, Hatton-garden, Е.С. 


WESTERN OOUNTIES ELECTRIC RAILWAYS AND TRAMWAYS COMPANY 
(LIMITED).—This Company was registered on February 23rd, with a capital 
of £650 in 600 Ordinary and 150 Foundera’ shares of £1 each, to enter into 
agreements with Charles J. Wharton, electrical engineer, Palace-chambera, 
Westminster, Henry G. Massingham and Gerard N. С, Mann, electrical 
engineers, and Theodore Foster and Ernest A. Kite, solicitors, Torquay, 
Devon, to apply for powers under the Light Railways Act, 1896, or other- 
wise, for the construction of a light railway or tramway from Torquay to 
Paignton, Devon, to promote the construction of light railways and tram- 
ways, and to carry on the business of suppliers of electricity. The first 
subecribers, with ten shares each, are:—E. S. Rashleigh, Capt. Н. Н. 
Rogers, Dr. A. E. Howse, F. W. Sanford, E. S. Shapley, Major R. Townley 
and E. A. Foster. 


ELMORE’S AMERICAN AND CANADIAN PATENT COPPER DEPOSITING 
OOMPANY (LIMITED).—The annual return to Jan. 14 has been filed. The 
capital is £200,000, in 65,000 Priority and 35,000 Deferred shares of £2 
each, of which the latter have been issued as fully paid, 44,788 of the 
former have been taken up, and the full amount called. 


ENGLISH AND COLONIAL ELECTRIC LIGHT COMPANY (LIMITED).— 
The name of this Company will be struck off the register unleas the 
necessary returns are speedily forthcoming. 

EPSTEIN ELEOTRIC ACCUMULATOR COMPANY rn que annual 
return to Jan. 5 has been filed. The capital is £101,000, divided into 
1,000 Founders’ and 100,000 Ordinary shares of £1 each. All the former, 
and 70,507 of the latter, have been taken up; and the Founders’ and 
70,007 of the Ordinary have been issued as fully paid. The full amount 
has been called and paid on the remaining 500 Ordinary shares. 

ERNEST SCOTT AND MOUNTAIN (LIMITED).—The annua! return to 
Nov. 12 has just been filed. The whole nominal capital of £70,000 has 
been subscribed for and allotted, and 2,200 shares have been issued as 
fully paid. The full amount has been called on 1,982, and £6. 58. on each 
of the remaining 2,818 shares. 

LONDON ELECTRICAL CAB OOMPANY (LIMITED)—The statutory 
return to Feb. 12 has been filed. 62,525 shares have been taken up out of 
a capital of £150,000, in £1 shares, and the full amount has been called, 
and £61,225 has been received. 


CITY NOTES. 


[oz S) 


BIRMINGHAM ELECTRIO SUPPLY COMPANY (LIMITED).— The report 
of the Directors of this Company states that the net profit, including 
amount brought forward, amounts to £9,652. 8s. 7d. After placing 
£2,918. 9». 8d. to depreciation reserve fund, the Directors recommend tbe 
payment of a dividend of 44 per cent., absorbing £5691. 3s. 5d., and 
carrying forward the balance of £1,042. 15s. 6d. The total reserves and 
undivided profits now amount to £12,654. lls. 8d. There has been a . 
steady increase in the business during the past year; and on Dec. 31 
there was jan equivalent of 25,876 16-c.p. lamps on order, against 
18,199 in 1895, while the additions since the close of the financial 
year have brought the number up to 27,036. The expenditure on capital 
account during the past year has been £47,711. 19a. 9d., included in which 
are the additions to the generating plant at the Dale End works. Con- 
siderable extensions have also been made in the underground main system. 
The demand for current in the jewellers’ quarter lius been very satisfactory; 
and the supply up to the present for this district has been derived frum 
the Company's Dale End station, transforming plant being used at the 
Newhall Street works for the purposes of distribution. In dewigning the 
works for the Newhall-street centre it was intended, as soon as the demand 
appeared likely to justify the outlay, to put down steam plant similar to 
that at Dale End; aud, in view of the increased output and inquiries, the 
Directors decided early last year to put in haud the works and extensions 
necessary to equip this depot as а steam-power station. The buildings and 
plant are now in such condition that the station will be completed by the 
end of the summer. There, has been ajlarge increase in the use of motors, 
which has materially improved the Company's day load, and the modified 
scale of charges proposed to be adopted will have the effect of augmentin 
this portion of the Company's business. The applications for light in th 
Edgbaston area have also been satisfactory. In order to meet the further 
necessary expenditure the balance of the authorised share capital will be 
offered for subscription to the existing shareholders pro rata. The report 
states that the arrangement with Mr. A. Bromley Holmes, who has acted 
as consulting engineer of the Company, having expired, the Directora have 
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decided not to renew the engagement. They consider, however, that it 
would be a great advantage that he should be appointed a member of the 
Board, and è resolution to this effect will be proposed at the forthcoming 
shareholders’ meeting. | 

BRAZILIAN SUBMARINE TELEGRAPH OOMPANY (LIMITED).—The 
Directors of this Company have declared an interim dividend at дв. per 
share (at the rate of 6 per cent. per annum), free of income-tax, for the 
quarter ended Dec. 31 last, payable on the 25th inst. The Company's 
transfer books will be closed from the 18th to the 24th inst, inclusive. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
Company for the week ended Feb. 28 were £996, against £946 in the 
corresponding week of 1896, an increase of £50. The total receipts for the 
half-year amount to £9,713, against £8,860 for the corresponding period of 
1896, an increase of £853. 

BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).— Notice is 
given that £26,770 Second Debenture stock of this Company will be 
drawn for redemption at £105 at the offices of the Company, 49, Queen 
Victoria-street, London, E.C., at noon on the 19th inst. 

OITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—-The 
warrants for the payment of dividends on the Preference and Ordinary 
shares of this Compeny, as declared at the general meeting held on the 
24th ult., together with allotment letters for the present issue of 10,000 
new Ordinary shares of £10 each, part of the 40,000 created by resolution 
at the same meeting, have been duly posted. 

COMMERCIAL CABLE COMPANY.—The annual report of this Company 
shows gross receipts of $1,966,000, a decrease of $44,000; and a net 
income of $1,117,000, decrease $38,000. There is а surplus after payment 
of dividend of $377,000, a decrease of $138,000. The usual quarterly 
dividend of 13 per cent. has been declared payable on the lst April The 
transfer books will be closed from the 20th inst. to 1st April, inclusive, 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY.—The Directors of this Company, at their meeting on Wednesday, 
elected the Hon. George Peel a Director of the Company, in the place of 
the late Mr. George Garden Nicol. 

GREAT NORTHERN TELEGRAPH COMPANY.—The numbers are pub- 
lished of 100 Debentures (1883 series B) of £100 each of this Company, 
which have been drawn for payment at Messrs. C. J. Hambro and Sons, 70, 
Old Broad-street, E.C. 

GUERNSEY RAILWAY COMPANY (LIMITED).-—At the recent meeting 
of the shareholders of this Company, a dividend of 4 per cent. on the 
Ordi shares was declared, The Chairman said that the fire which 
oce at the wooden car depot at Bulmer-road, in November last 
destroyed the depot and three trailer cars. The loss was covered by 
insurance, and a new stone depot was in proeess of construction. Owing 
to pressure of traffic on market days and in the summer months, the 
Directors proposed to purchase two additional trailer cars. The report 
further stated that it had been decided to relay the whole of the 
tramway portion of the line. The existing rails are of obsolete pattern 
and ill adapted for use with an electrical system, and, having been 
in use for 19 years, are past useful service, and expensive to maintain. It 
is intended to adopt steel girder rails of heavy section, laid upon trans- 
verse sleepers. A short sample section has already been put in for the 
approval of the authorities. 

IMPERIAL TRAMWAYS COMPANY (LIMITED).—The half-yearly general 
meeting of this Company was held on Saturday, at Bristol. The Chairman 
(Mr. Geo. White), in moving the adoption of the report and accounts, 
stated that proposals for extending the Reading tramways and introducing 
electric traction over the entire system, were submitted to the Reading 
Corporation, after Parliamentary notice had been given of the Company’s 
intention to apply for the necessary Provisional Order in the present 
Session ; but the Town Council had not approved of their scheme. The 
Directors, however, contemplated re-opening negotiations with the Council 
at a suitable opportunity. As to their Middlesbrough undertaking, they 
had been busily engaged during the past half-year in negotiating with the 
various Local Authorities concerned for the extension of the lines and for 
the adoption of electric traction ; and he was hopeful that they would be 
able to report at the next meeting that they had secured their Provisional 
Order. ey would only undertake the work on terms which they 
felt would give the Company an opportunity of earning a fair dividend on 
the new expenditure, which would be probably between £150,000 and 
£200,000. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 28th ult. amounted to £1,275. The 
amount for the corresponding week last year was £1,056. Increase, £219, 

MONTREAL STREET RAILWAY COMPANY.—Coupons due on this Com- 
pany’s £60,000 Debenture Loan will be paid by the Bank of Montreal, 22, 
Abchurch-lane, E.C. Coupons must be left three clear days for examination. 


NORTHAMPTON ELECTRIC LIGHT AND POWER COMPANY (LIMITED).— 
The general meeting of this Company was held at Northampton on the 27th 
ult. The Chairman (Mr. F. H. Thornton, J.P.) on moving the adoption of 
the report and accounts, said it was a matter of congratulation to record 
such a great improvement in their position. The revenue had increased, 
and the whole concern was stated to be in very good repair. He referred 
to the new lamps which had recently been erected at the bottom of the 
Drapery, and stated that they were prepared to show that they could give 
a cheaper light than the gas company. The motion was duly seconded 
and agreed to. In order to provide capital for extensions, and for paying off 
the remaining Five per Cent. debentures, the Company invite applications 
for £3,000 Five per Cent. Cumulative Preference, and a limited number of 
Ordinary shares of £1 each, and also for Debentures of £50 each, £2,500 of 
which will be issued from time to time. Applications to the Secretary of the 
Company, or to the Northamptonshire Union Bank, Northampton, and 
branches. The list for the Preference shares closes on the 10th inst. 

ROYAL ELECTRIC COMPANY OF MONTREAL.—Notice is given that a 
drawing of sixty £100 First Mortgage Debentures of this Company will 
take place at the offices of the Montreal Safe Deposit Company, Montreal, 
on the 8th inst. The drawn Debentures will be paid on April 1 at the 
offices of the Bank of Montreal, London or Montreal. 

SCARBOROUGH ELECTRIC LIGHT COMPANY (LIMITED).—The fifth 
ordinary general meeting of the shareholders of this Company was held at 
the Grand Hotel, Scarborough, on Thursday last ; Mr. G. Alderson-Smith 
presiding. In moving the adoption of the report and accounts, the Chair- 
man said that during the past year they had got, 65 new customers, repre- 
senting an equivalent of about 5,000 8-c.p. lamps; and this year they had 
already received applications for 555 additional Jamps. Owing to this 
increase in the demand it would be necessary to put down an additional 
engine, and that, with the addition of mains and cables, would cause a 
capital expenditure of a little over £3,000. The сору» customers had 
increased from 52 in 1893 to 298 in 1896. The number of lamps in 1893 
was 4,000 ; in 1896, 17.700. The units sold in 1894 waa 89,000 ; in 1896, 
179,000. Gross income 1894, £2,200 ; 1896, £4,384. Working expenses, 
£859 in 1894 ; £2,670 in 1896. Profits had, however, increased in greater 
proportion—from £418 in 1894 to £1,713 in 1896.. The report and 
accounts were adopted, and a dividend of 44 per cent. for the past year 
was declared. 

STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to the further issue of 12,000 Ordinary shares of the Chelsea 
Electricity Supply Company (Limited), and also to appoint a special settling 
day in £100,000 Four and a-Half per Cent. Firat Mortgage Debenture 
stock of Willans and Robinson (Limited), in lieu of the provisional cer- 
tificates now quoted. 

TRAMWAYS UNION COMPANY (LIMITED).—The annual general meeting 
of this Company was held on Friday last. The Chairman (Mr. E. M. Under- 
down, Q.C.), in explaining the increase in the capital expenditure for the 
year, said the augmentation was almost entirely due to the renewal, with 
heavy steel girder rails, of four miles of their Bremen line. The work of 
renewing the rails on the remainder of the line would be completed during 
thecurrent year ; and whetherthey adopted electric traction or nota great im- 
provementin the working of thetramway would beeffected. They proposed to 
introduce a much more rapid service of cars, but in case another mode of trac- 
tion should be adopted, they did not expecta large outlay upon cars and horses, . 
As regards the Madrid tramway, the negotiations for the introduction of 
electric traction were somewhat protracted, and they had various propoeals 
of assistance from influential companies. The Directors had, however, 
recently paid a visit to Madrid, from which they anticipated good results. 
He thought that their local engineer would complete bis report on the 
matter within & week. "There could be no question that the adoption of 
electric traction would be of the very greatest benefit to the city. As 
to the employ ment of electric traction generally, he said that the policy of 
the Board was that unless they saw their way to do better than at present, 
and unless they were going to get an equivalent for capital expended, they 
would take no steps in the matter at all. They hoped, however, that they 
would be successful in obtaining permission to introduce electric traction at 
Madrid, more especially as the place was eminently suited for that form 
of traction. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended Feb. 26 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited), were £2,093. 

YORK TRAMWAYS COMPANY (LIMITED).—At the meeting of this 
Company on Wednesday the Chairman (Mr. Joseph Kincaid) referred to 
the application for a Provisional Order authorising the adoption of electric 
traction, and expressed a hope that the Corporation would give them sume 
encouragement in their efforts to improve the tramway service, 
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BRUSH-VIENNA 


Are — 


For Direct or Alternating Currents. 
STEADY BURNING. 
SELF-FOCUSSING. 
NO DELICATE PARTS. . 
MODERATE PRICE. 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING ` 


COMPANY, LIMITED, 
49, Queen Victoria St., London, Е.С. 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
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IN CONNECTION WITH THE (Х.х АКЕП ЕЕ»), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
BE TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to эра, Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „ == — | 

Telegrams should be sent from the Company's Stations— 
LONDON — 11, GLD BROAS STREET, b. c.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, 8.W.; 1062, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVERT CARDEN MARKET, W.C., and 449, STRAND, W. C. | 
MANCHESTER—2, Brewn Street. LIVERPOOL—K13, Exchange Buildings 
7 GLASGOW —141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 Candia, Rettimo, Oanea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, бог седа - oo Santa ura, os, Andros, Zea, and 
all 2 TOO U 


This Company's Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


алша VLA HASTHRIN,” es Tee n >» 


sBooks of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C, By Order, GEORGE DRAPER, Secretary, 
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IBS. ACCUMULATOR 


LEADS THE WAY. 


Imitation is the sincerest form of Flattery. 


THEN 


(JANUARY 29th, 1896). 


Mr. FRANK KING (Manager of the E. P. S. Co., Ltd.) publicly 
stated :—“ He had had a very large and distressing experience in the use 
“of celluloid in the Cells. He had used a great number of tons of it. 
Celluloid had been disregarded as giving an additional mechanical strength 
“to those Plates.” 

Mr. R. E. B. CROMPTON stated: — With regard to the 
* employment of celluloid in secondary batteries, he had used it largely, 
“and had been a great sufferer from its continuous failure after it had 
* been exposed for a considerable time to the action of the Battery. That 
“celluloid was absolutely useless in a Battery was well known to every- 
* body If it were generally known that celluloid was no use 
“in this connection, he should account for the L E. S. Company using it 
* by saying it was due to their ignorance." 


NOW 
(1897). 

The E. P. S. Go., Ltd., are not only using 
celluloid extensively’ in their new King-Faure 
Accumulators, and for giving additional mechanical 
strength to those plates, but are obtaining it from 
the same manufacturers with whom the i. E. S. 
Qo. have been dealing since they commenced 
business. 

Other Manufacturers of Accumulators are fol- 
lowing suit, although none of them have succeeded 

in overtaking the J, E. S. Go, in results. 


тне I. E. S. cu is UNAPPROAGHED ror traction work. 


NO other Manufacturer of Accumulators can offer :— 


COMPLETE WEIGHT. 


An Average Capacity per 24 ozs. 


(per cell) of 1 ampere-hour OR 
per 34 ozs. 


DURATION GF DISCHARCE. 
over a 9 hours’ discharge 


SPACE OCCUPIED. 
per 23 cu. in. 


per 33 cu. in. over a 3 hours’ discharge 


WHICH IS EQUIVALENT TO— 


A Total Battery Weight of under 54 lbs., and 
A Total Battery Space occupied of 821 cu. ins. 
A Total Battery Weight of under 813lbs., and 
A Total Battery Space occupied of 1,243 cu. ins. 3 hours’ discharge 


| Spread over PER 

9 hours discharge | ELECTRICAL 

| Spread over HORSE - POWER 
HOUR. 


THE I. E. S. GO. мот oux OFFER sur GUARANTEE вотн 
CAPACITY AND DURABILITY. 


FOR PRICES AND FULL PARTICULARS APPLY TO 


THE I. E. S. ACCUMULATOR COMPANY, Ltd., 
3, Delahay Street, Westminster, S.W. 


TELEPHONE NO. 3384 WESTMINSTER. 


TELEGRAMS: “ LUCUBRATE LONDON.” 
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G.E. BELLISS « C9 


ESTABLISHED 1852. EM GHIET EFRELNLELDSS. LIMITED. 


Ledsam Street Works, BIRMINGHAM. 


London Office: WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W. Telegraphic Address: “ BELLISS BIRMINGHAM. 
Manufacturers of | 
DOUBLE-AOTING, HIGH-SPEED VERTICAL 


ENGINES 


SIMPLE and OOMPOUND, OPEN and ENCLOSED, 


FOR . 


ELECTRIC LIGHTING. ... 


SURFACE CONDENSERS, 
AIR and CIRCULATING PUMPS, 


PIPING, VALVES & CONNECTIONS 


FOR COMPLETE STEAM EQUIPMENT OF 


Gontral Stations 
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AND OTHER MEL tm S Y 
INSTALLATIONS. TU E «и ттт d | 
ESTIMATES FREE ON RECEIPT OF PARTICULARS. Reel Шы mue Тош | nm J 
E ee E бый = ae ee 1 CAM o ewe Ii E o. 

THE ENGINEERING TELEGRAPH CODE USED. SELF-LUBRICATING ENGINE AND DYNAMO, as supplied for Central Station Lighting. 


NALDER CRAWLEY SOAMES 
Electrical Testing Instruments. 


duum 0 0508 — 


AYRTON-MATHER UNIVERSAL SHUNT 
BOX FOR GALVANOMETERS. 
Does not need adjusting for each Instrument, but Very sensitive. High finish. one portable. The 


— — 


INSULATION TEST SET. 


can be used indiscriminately. No plugs to get lost. most useful Instrument in any Electrical Laboratory Measures up to 20 Megohms by di 
Multiplying powers—1, 8, 10, 80, 100, 300, 1000. Plane or concave Mirror. Damped or Ballistic. method. Absolutely permanent. ces 
Price £3 : AB s: O. Price £5 : О : О. Bates 5410 (0. 


Write for Catalogues of Testing Instruments. 


NALDER BROS. & CO, 


is, RED LION STREET, CLERKENWELL, LONDON. 
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ELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860), 


Eleotrioa! Auctioneers, Valuers, 
AND ARBITRATORSG. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


AUCTION, &c. 


SALES BY 


Re DIETZ, DAVIS, and Company, Limited, Lamp and Glass Mannfacturers. 
By Order of the Receiver and Liquidator. 
44, Upper East Smithfield, E.C. 


SALE by AUCTION of the REMAINING STOCK of LAMPS, &c. 


MESSRS. GREEN and SON will SELL by AUCTION, 


on the Premises, as above, on Tuesday, 16th March, 1897, commencing at 1 
o’clock precisely, in lots, the remaining STOCK of Messrs. DIETZ, DAVIS and Co., 
Ltd., consisting of a large assortment of lamps and lamp fittings of all kinds, table 
glass, office furniture, iron safes, and other effects. 

On view day prior and morning of sale. | 

Catalogues may be obtianed on the Premises, and of 

EDWARD HOBBS, Esq., (Messrs. Hobbs, Ravenscroft and Company, Chartered 
Accountants), Receiver and Liquidator, 27 and 28, Old Jewry, E.C., of 

Messrs. LINKLATER, ADDISON. BROWN and JONES, Solicitors, 2, Bond- court, 
Walbrook, E.C.; and of Messrs. WARD, PERKS and McKAY, Solicitors, 85, 
Gracechurch-street, E.C.; and of 

Messrs. GREEN and SON, Auctioneers and Surveyors, 28 and 29, St. Swithin's- 
lane, E.C. 


TENDERS INVITED. 


SALE OF OLD TELEGRAPH STORES. 


GENERAL POST OFFICE. 
By Command of the Postmaster-General. 

TENDERS are invited for the PURCHASE of about 21 Tons of Gutta Percha, 52 
Tons Copper (Wire, Plates, &c.), and a Large Quantity of other Metals (Brass, Zinc, 
Steel, and Iron), indiarubber-covered Wire, Mercury Deposit, Indiarubber, Felt, 
Rope, Таг Багт, Raw Hide Pieces, &c., &c., the whole being arranged in con- 
venient Lots, 

A Form of Tender, containing all particulars, can be obtained on application to 


the undersigned. 
Tenders will be recelved until 10 a.m. TUESDAY, the 80th March, 1897. 


The Postmaster-General does not bind himself to accept the highest or any 


Tender 
CHAS. E. STUART, Controller of Stores. 


General Post Office, 
London, E. C., March, 1897. 


COUNTY BOROUGH OFf SOUTH SHIELDS. 


EXTENSION OF ELECTRIC LIGHTING. 


The CORPORATION of South Shields are prepared to receive TENDERS for the 
supply of the following PLANT, and the carrying out of the work connected with 
the same :— 

Section A —SUPPLY of CAST-IRON PIPES and BOXES. 

Section B,—TRENCHING and LAYING PIPES. 

Section C._—RUBBER-COVERED CABLES and LAYING same. 

Section D.—LOW-TENSION CABLES and LAYING same. 

Section E.—SUPPLY and ERECTION of ARC LAMPS, LAMP. POS TS, SWITCHES, 
and TRANSFORMERS. 

Section F.—SUPPLY of HIGH and LOW-TENSION SWITCHES and TRANS- 
FORMERS for placing unde und. 

Section G.—SUPPLY of INCANDESCENT FITTING for Street Lamps. 

n ке are at liberty to tender for any section or sections, but not for 

of a section. 

Copies of the Specification, including conditions and Form of Tender, and also 
Form of Contract, can be obtained from Mr. Joseph A. Jeckell, the Borough Elec- 
trical Engineer, South Shields, on and after Ma 5, оп payment of two guineas, 
which sum will be returned on receipt of a bona fide tender. 

Tenders on the forms supplied, sealed and endorsed '' Tender for Electric Light- 
ing,” must be delivered at the office of the undersigned, on or before 28rd day of 
MARCH 


, 1897. 
The Corporation do not bind themselves to accept the loran or any tender. 
y er. 
J. MOORE-HAYTON, Town Clerk. 


Town Clerk's Office, 
Court Buildings, South Shields. 


CITY AND COUNTY OF BRISTOL. 


The ELECTRICAL COMMITTEE of the Council of the City and County of Bristol 
are prepared to Receive TENDERS for the SUPPLY, DELIVERY, and ERECTION 
of CON ENSING PLANT, STEAM and EXHAUST PIPING, &c. 

Plans, Specification, and Form of Tender may be obtained at the Office of the 
Secretary, on payment of Three Guineas, which will be returned on receipt of а опа 
fide Tender. Any further information required may be obtained from Mr. H. 
Faraday Proctor, City Electrical Engineer. 

Tenders must be delivered not later than Noon on WEDNESDAY, 7th April, 
1897, addressed to the undersigned, and endorsed Tender for Condensers.” 

The lowest or any Tender will not e 


M. PROSSER, Secretary. 
Electricity Department, Temple-back, 
Bristol, 11th March, 1897. 


The LIGHTING COMMITTEE are pre 
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2 Gola Medals. 


ai ST AN LEY [ы ем 


— Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘* Turnstile London." Telephone, 65188 


TENDERS INVITED. 
B9RovGH OF PLYMOUTH. 


The PLYMOUTH CORPORATION is prepared to receive TENDERS for the 
undermentioned Engineering Works, in connection with the Electricity Works of 
the Borough, viz. :— 

Contract No. 1. -STEAM ALTERNATORS (disc armatures) and DYNAMOS; 
Exciters ; Motor-Generator ; Rectifiers; бс. 

Contract No. 2.—LANCASHIRE BOILERS with Mechanical Stokers; Steam, 
Exhaust, and other Piping; Ejector Condensers; Valves; Electric Pumps; Water 
Tanks; Economiser, &c. 

Contract No. 3. — ELECTRIC ACCUMULATORS, &c. 

Contract No. 4.—OVERHEAD TRAVELLING CRANE; Jib Wall Crane; Turn- 


table, &c. 
Contract No. 5.—8WITCHBOARDS секи ) and INSTRUMENTS. 
Contract No. 6.— HIGH and LOW PRESSURE INS, &c. 


Contract No. 7. —CSTONEWARE CONDUITS, &c. 

Contract No. 8.—ALTERNATING-CURRENT TRANSFORMERS; Sub-Station 
Switchgear, &c. 

Contract No. 9.—AROC LAMPS for Rectified Currents ; Posts, &c. 


Contractors, who must in all cases be the actual manufacturers of the apparatus. 
tendered for, are at liberty to tender for any of the Contracts, but not for a part of 
any Contract. 

сора of the Conditions, Specifications, and Forms of Tender, bound up r 
may be obtained from the undersigned, on the deposit of a £5 Bank of gland 
note for each copy, which will be returned on receipt of a bona fide Tender upon 
the prescribed form, and within the stated time. 

i оша a contractor withdraw his Tender, the amount of his deposit will be for- 
elted. 

In his application the contractor must state which Contract or Contracts he pro- 
poses to tender for, and copies of the Drawings relating thereto will be forwarded 
with the Specifications. All Drawings must be returned undamaged with the 


Tenders. 
Sealed Tenders, endorsed Engineering Contract, No. » must be delivered. 


to J. H. ELLIS, Esq., Town Clerk, Plymouth, not later than 26th day of MARCH, 


897. 
The Corporation does not bind itself to accept the lowest or any Tender. 
The acceptance of any Tender will be subject to the contractor paying the standard 
rate of wages obtaining in the district where the work may be carried on. 
JOHN H. RIDER, 
East Street, Plymouth, Borough Electrical Engineer. 
February 20th, 1897. | 


OROUGH OF PLYMOUTH. 


SPECIAL NOTICE. 

As questions have been asked with rd to the exact meaning of the paragraph 
in the above Advertisement which reads, ‘‘ Contractors, who must in cases 
the actual manufacturers of the apparatus tendered for, are,” &c., it is necessary te 
explain that the object of the clause is to confine the work to manufacturers, as 
compared with agents or contractors merely. Itis not expected that any Contractor 
will necessarily manufacture the whole of шо apparans а шооаес in any Contract. 


DER 
East Street, Plymouth, Borough Electrical Engineer. 
March 6th, 1897. 


"HE CORPORATION 


OF WELLS (SOMERSET). 


to receive TENDERS for the SUPPLY 
and ERECTION of the PLANT required for the complete equipment of an Electric 
Light Station, and for the Underground Conductors, &c. 

pies of the ification may be obtained, and plans inspected, at the offices of 
‘the Town Clerk, Wells, Somerset, and of the Engineer, Dr. John Hopkinson, F. R. S., 
b, Victoria Street, Westminster, upon the payment of a cash deposit of £25, whic 
will be returned on receipt of a bona-fide tender. 

Tenders, sealed and marked, Tender for Electric Lighting," must be delivered to 
the Lighting Committee, Town Clerk's Office, Wells, Somerset, not later than 
SATURDAY, the 27th day of March, 1897. 

The Committee do not bind themselves to accept the lowest or any tender. 


REGD. L. FOSTER, Town Clerk. 


DOULTON«CO., 


MANUFACTURERS OF 


PLUMBAGO (JRUCIBLES 


FOR MELTING 
Brass, Copper, 
| Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


Depots : 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, Em 
ST. HELENS, LANCS., and PARIS. "uL SS 


BETE, LONDON, S. A. 
о 2 
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APPOINTMENTS VACANT. 
C EYLON. 


INSTRUCTOR in ELECTRICAL ENGINEERING and TELEGRAPHY for the 
TECHNICAL COLLEGE. | 

A GENTLEMAN is REQUIRED to take charge, under the Superintendent of the 
College, of ‘the Department of Electrical Engineering and Telegraphy (includin 
Telephony). He will be required to teach Classes in these Subjects, and he w 
have an Assistant. The principal work of his Department will be Training Telegraph 
and Telephone Operators for the Government Postal and Railway Departments. 

Engagement in the first instance for three years. 

Salary— R 8. 3, 600 per annum (the present rate of exchange is about 1s. 3d.) 

| `~ QUALIFICATIONS. 4 

1. Candidate must have pason creditably а two years’ course at a Technical 
College in Mechanical and Electrical Engineering and Chemistry. 

2. Must have served two years in the workshops, and one year in the drawing- 
office, of a good electrical engineering firm. 

8. Must have a practicul knowledge of telegraphy and telephony. 

4. Must have been teaching, for not less than one year, some of the subjects com- 
prised in a college Course of Mechanical or Electrical or Telegraphic Engineering. 

5. Age must be from 25 to 80 years. 

Free first-class passages for himself and family (if any), not exceeding five in all, 
out and home again on satisfactory termination of engagement. 

Applications, stating ege and experience, and accompanied by copies of testi- 
monials (not originale) with the names and addresses of references of whom 
inquiry may be made, will be received by the CROWN AGENTS FOR THE COLONIES, 
Downing-street, London, S. W., up to 25th March, 1897. | 

The Crown Agents possess по further particulars respecting this appointment, 
and cannot, therefore, undertake to answer inquiries. 


OROUGH OF MORLEY. 


WANTED,an ELECTRICAL ENGINRER, to take chargo of the Corporation's 
Electric Light installation at the Town Hall, and to act as Clerk of Works under the 
Consulting Engineer, Mr. Robert Hammond, during the construction of the Corpora- 
tion's Electricity Supply Works, and to act as Engineer of the same on completion. 

Salary to commence at £130 per annum, and to be increased to £150 on the 


opening of the Works. | 
Applications, setting out full qualifications, to be addressed to Mr. Robert 
Hammond, Consulting Engineer to the Corporation, Ormond House, Great Trinity 
Lane, London, E.C., before noon March 17, 1897. 
R. BORROUGH HOPKINS, Town Clerk. 


SITUATIONS VACANT AND WANTED, &c. 
ARMATURE WINDER.—WANTED a Competent Man, 


accustumed to Drum and Bar Armatures and Commutators for a works near 
Manchester. Applicant's to state experience, age, wages, &., to J. O.“ Eleetrician 
Office. Sallshury Court. Fleet Street, K.O. 


ONSULTING ELECTRICAL ENGINEER, requiring 


confidential assistance, contemplates taking PARTNER. A young engineer 
with good experience of most importance, not monetary interest.—State full 
particulars, 2447. Electrician Office, Salisbury-court, Fleet-street, E.C. 


ARTNER WANTED, with £3,000. Scientific Manufac- 


turing Business. Specialty—X-Rays, Hectrical, &. Cash for retiring partner 
and extension. Suit improver, but not essential, Good premises, books, &c.—Address 
W. BARLOW, 806, High Holborn, London, W.C. 


UPIL or PARTNER.—An old-established contracting 

engineer wishes to meet a young engineer who, perhaps instead of pupiling 

himself, would invest a few hundred pounds in starting a separate manufacturing 
business with him.—2430, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED, thoroughly competent MANAGER for large 


India Rubber Works starting abroad. Only gentlemen of large experience 
and first-class references need apply. AD EIUS which must be accompanied 
by full particulars, will be treated confidentially.—'' T. C. M., Electrician Office, 
Salisbury-court, Fleet-street, E.C. 


ANTED, thoroughly Practical Man, with good general 

knowledge of Ilectrical Engineering, as ASSISTANT. MANAGER in Works 

in the North of England.—Apply, with full particulars, aud etating salary required, 
“Т. P. M., Electrician Office, Salisbury-court, Fleet-street, B.C. 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c., 
address '* V. P. P.,” Electrician Office, Salisbury-court, Fleet-street, E.C. 


————————s— —XÀ———Da———— — — ———— 
FOREMAN of Fitters and Turners. —RE-ENGAGEMENT 


Wanted; long varied Practical Experience, Dynamos, Motors, &c., Electrical 
and Mechanical Iron and Brass Work; highest references.—2436, Electrician Office, 
Salisbury Court, Fleet Street, E.C. 


OUTH AFRICA.—ELECTRICAL ENGINEER, shortly 
disengaged ; lighting, power, and telephone; or open to accept Agency.— 
Addreas, T. ASHTON, Post Office, Cape Town, S.A. 


OUNG MAN (21), chiefly accustomed to electric bell and 
telephone work, requires SITUATION.—Sims, Whitchurch, Tavistock, 


WANTED, and FOR SALE. 
415. LATHES, gap bed, back gear, face plates, chucks, £3, 


worth £5. 15s. ; 5-in. Lathes, as above, £4. 10s. —MITCHELL, Tatafield, Surrey. 


PLATINU M UTENSILS, SCRAP, LAMP TOPS.—Best 


prices gren by Derby and Co., 44, Clerkenwell.road, London, B. C. N.B.— 
Platinum sol 


ANTED.— Nos. of “ENGINEERING” for January 26, 


1894, and of "ENGINEER" for April 24, 1891, and October 13, 1893. —Address 
Publisher of The Electrician, 1, 2 and 3, Salisbury-court, Fleet-street, London. E.C. 


ACCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
Lebe dere Mp saa er Астара а 

experimental uses, &c.—3 rset-buildings, ury- 
square, Fleet-street, ÉC "(telephone No. 65,266.) : а 4 


JOURS AL OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Edited by F. H. WEBB, Secretary. 

PART 126.—Containing the INAUGURAL ADDRESS of the New President 
Sir HENRY MANCE, C. L. E., and a Paper on ELECTRICALLY INTERLOCKING THE 
BLOCK AND MECHANICAL SIGNALS ON RAILWAYS, by Е. T. HOLLINS. Member, 
together with a Classified List of Articles relating to Electricity and Magnetism 
appearing in some of the Principal Technical Journals during the month of December 
1896, and abstracts of the more important of them. — Price TWU SHILLINGS and 


SIXPENCE. 
E. & F. N. SPON, Limited, 125, Strand, W.C. 


WILL BE PUBLISHED WEDNESDAY NEXT, No. 6 OF THE 


AUTOMOTOR AND. HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, 6d. post free, 7d., Yearly 7s. 


No. 6 contains important article by Rhys Jenkins, Esq., on ‘‘Compressed Air 
АТ а Motive-Power for Road Vehicles” (18 illustrations), and each number includes 
e 

Months' Motor Car News :—Latest British and Foreign Typee (illastrated). Diagrams, 

Recent Inventions, Doings of Public Companies, Special Technical Articles, 
Law Reports, &c., &c. 

Can be obtained at all W. H. Smith and Son's Bookstalls, usual Newsagents, or 

direct from 


F. KING & CO., Ltd., 62, St. Martin's Lane, London, W. G. 


TRANSFORMER . DESIGN. 


By GEORGE ADAMS, A.I.E.E., A.M.I.M.E. 
Post free, 3s. 
PUBLISHED BY THE AUTHOR, 


— — — 


EXHIBITION AT SYDNEY, N.S.W. 


AN ENGINEERING AND ELECTRICAL EXHIBITION, 


under the auspices of 
THE ENGINEERING ASSOCIATION OF NEW SOUTH WALES, 


THE ELECTRICAL ASSOCIATION OF NEW SOUTH WALES, 
Will be held in the EXHIBITION BUILDING, Prince Alfred Park, SYDNEY. 


JUNE to AUGUST, 1897, 
Under the Patronage of His Excellency the Governor, the Right Hon. VISCOUNT 
HAMPDEN. 

Manufacturers and others are invited to take advantage of thís opportunity of 
exhibiting thelr productions in Sydney. There is no charge for space. Application 
must be made at once. 

Prospectuses and all particulars from 
EDWARD NOYES, 

Representative for the Exhibition, 
84, Gracechurch Street. EC. 
nt-Generalfor New South Wales, has kindly 
e to him regarding the Exhibition. 


Sir Saul Samuel, K.C.M.G., C.B., 
permitted that references may be 


Our Holden-d’Arsonval Galvanometer 


IS USED BY 


PROF. BOSE 


IN CONNECTION WITH HIS 


ELECTRIC EYE. 


SOLE MAKER: 


J PITKI N 50, RED LION STREET, 
в у CC-ERKENYELL, E.C. 


Manufacturer of 
ELECTRICAL AND PHYSIOA:R 
INSTRUNBENTS, 

44, HATTON GARDEN, LONDON. 
OATALOGUES FREJ. 
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TRANSFORMERS, SWITCHBOARDS, & ACCESSORIES 


ARC LAMP POSTS, ARC LAMP BRACKETS, &c., &c. 


All kinds of Electrical Apparatus. — 


ELECTRICAL CONSTRUCTION 


COMPANY, Ltd. 
Electrical and Mechanical Engineers. 


[v LAMPS 


Continuous and Alternating. 


, Guaranteed the STEADIEST, BEST and CHEAPEST. 


HIGH EFFICIENCY. TRA DE ONLY. 


——À— —— — 


Yo” Horsell Road Works, Ronald's Road, 


West End Office—15, Victoria Street, Westminster, S.W. Telegrams: “ ARCAZON LONDON." 
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THE GAUZE CASING LIFTED TO SHOW THE CORE. 


ED TRADE L SS xS кы 2 «$ $“ TY 
e кай * S A $ AS Patentee and KSO Tele 
5 г 50 hom per week, у our S y M Sole Maker: JAM ES DIC N. '* Dicksonia London.“ 
one att e Teo Youre $ Estab. 1769. 438. CRAY'S INN ROAD (Holborn End), LONDON, W.G- 


| | E ALL KINOS for ELECTRICAL WORK, and also for (NDIA 

CHEMICALS s 
SOLID SULPHURIC ACID and BICHRONATE SALT for RIPORE 

G. BOOR & CO., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C, 


— dis TO THE POST OFFICE, WAR OFFICE, ADBIRALTY, INDIA AND NEW ZEALAND OFFICES, AND LEADING TELECRAPK nins 


"PT. 
ne 1897 Edition + 
“THE ELECTRICIAN” 

їз NOW READY. Price 7s. 6d., post free 8s. 3d., abroad 9s. 
OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


TRADES’ 
| AND HANDBOOK 
(Bstablished 1882.) 
———— a 244 2525254 2 add 
“ТЕ ELECTRICIAN " PRINTING AND PUBLISHING CO. Limited { 2 and 3. Salisbury Court, Fleet Street. London, E. C. 
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WILLANS "ze ENGINES . 


CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 l. H. p. 


HIGH SPEED. 


у = 


-= E: 


porre Economy of ‘Steam. 


(A consumption of less than 13lb. per LH.P. per hour has been recorded under suitable conditions of size, pressure, &c., 
and even in Engines of 80 LHP. а consumption of less than 14jlb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


| OVER 175,000 H.P. IN USE OR ON ORDER. 
WILLANS & ROBINSON, Ltd. "2: rox 


| Crompton 46 Co. -» 54 PA К ЛЛ einnouncement 


on page viii. 


DAVEY, PAXMAN«CO.. 


EIN GINEIERS, OOI.COCEZIES'PEEX. 


Londen Office: 78 (late 139), QUEEN VICTORIA STREET, E.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


seam: Steady Running engines i for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


TELEGRAPHIC ADDRESS: 
“PAXMAN COLCHESTER.” 


PHOTOS, &c. 


гаркота Portable Steam "kaplan: with Dynamo attached, forming 


Coupled Horizontal Engine, a pocan electric light plant. Single cylinder 4 to 12 h.p. ; double Horizontal High Pre»sure СЕР vorpound 
4G to 1,000 Н.Р. cylinder. 8 to 25 h. p.; compound, 8 to 80 h. p. nominal. Engine. 12 to 1.000 H 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 
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In another column will be found a report of the proceedings 
at the Coroner’s inquest on the unfortunate man who met 
with his death on Saturday last at a transformer sub-station 
at Hampstead. It cannot be said that the proceedings tended 
to elucidate the matter. Whilst standing on the ladder 
engaged in getting water out of the chamber the deceased 
happened to place one foot upon the earthed metallic case of 
& transformer, which was leaking to its core; instantaneous 
death was the result. Although not explicitly stated in the 
evidence, the earth connection was apparently in good order 
at the time, so that the fatality at present ranks as a mystery, 
and we will not hazard ingenious conjectures as to what 
particular concatenation of circumstances might have brought 
it about. The Board of Trade, however, will not, we feel 
sure, leave the matter where it was left by the Coroner’s 
jury, but will probe it to the core. 


——— 

THERE was а very poor attendance of electrical engineers 
at the Society of Arts on Wednesday evening, to hear Mr. 
Baruurst’s Paper on House-wiring." Probably the general 
opinion was that there was little more to add to the lengthy 
discussion that took place at the Institution a year ago. From 
the abstract printed in another column it will be seen that, 
although Mr. Barsursr stated his case rather differently on 
this occasion, the pith of the Paper was the same. During 
his reply to the discussion Mr. Barnurst remarked that, as 
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the fire offices would not allow unarmoured insulated con- 


PRICE SIXPENCE. 


duits, he intended presently to follow another method of 
competition with wooden casing and iron barrel systems, viz., ` 
to use wires of a cheaper class within an armoured tube of 
insulating material. If he does this we think that the insur. 
ance offices would have still more right to object, as, though 
the wires in the tube would be well protected, the points at 
which these inferior wires enter the fittings would certainly 


be a great source of danger. 


Mr. Рвексе, in referring to, the munificent founder of the 
Fothergill Prize Fund, remarked that he did not know ** who 
he was or when he was." We are glad to be able to supply 
Mr. Preece with this information. Dr. ANTHONY ForHERGILL 
was an M.D. and an F.R.S., and was known as a skilful 
doctor, who practised first in London and subsequently in Bristol, 
He wrote several books on medical subjects, including one 
** On a Cure of St. Vitus's Dance by Electricity," and notwith- 
standing this lived to the mature age of 81, leaving a con- 
siderable part of his fortune to charitable institutions. He died 
in 1818, and left bequests to the Royal Humane Society, the 
Medical Society, and the Society of Arts; that to the latter 
being for awarding medals or premiums for promoting useful 
arts. In the bequest the testator suggested for consideration 
certain objects, all relating to the prevention of fire; and 
the Council decided this year to offer the prize for 
an essay or Paper on “The Best Means of Effectually 
Preventing the Leakage of Current to Earth in Electrical 
Installations from Generating Heat and Setting Buildings on 
Fire.” This offer seems to have created very little interest in 
the electrical profession, as very few Papers were sent in. 


— —— 


Тневе are social conditions which, though beautiful and 
ideal, are highly improbable in this matter-of-fact and work- 
a-day world. In his interesting lecture commemorative of 
the progress of electrical science and industry during the 
Victorian age, which Prof. SiLvawus Тномрвох delivered 
last Wednesday at the Crystal Palace, it seemed to us that 
one such improbable ideal of social happiness was pictured. 
The age of electricity, which had been practically inaugurated 
at the date when the Quzen ascended the throne, would, we were 
told, bring about such an industrial revolution that the abolition 
of ‘‘barrack-like factories ” and the emancipation of Labour 
* from the thraldom of the Capitalist ” might be anticipated. 
We have heard similar prophecies before last Wednesday— 
prophecies the wish for the fulfilment of which appeared to 
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be father to the idea that they would be fulfilled. As long 
ago as November 18, 1892, in a leading article on “ Тһе 
Social Effects of Electric Power Supply," we discussed the 
causes which, in our opinion, render it somewhat improbable 
that cheap electric power will produce any revolutionary 
change in the conditions of industrial life, or, at any rate, any 
extensive change in the direction of decentralisation and the 
substitution of numerous cottage factories for each large 
** barrack-like factory." 


Were the cost of motive power the sole or even the pre- 
dominant consideration in any industry, the introduction of 
small motors costing no more per horse-power than large 
steam engines might effect the revolution pictured by Prof. 
THoMPsoN; yet even then only when the several stages of 
manufacture can be carried on at a distance from one another. 
But for most industrial operations, whether requiring small 
or large motive power, the annual cost of power is but a small 
proportion of the total annual expenditure; and, were decen- 
tralisation to be adopted, even though no greater cost of power 
should result, the majority of the other annual charges would 
be considerably augmented, chief among which would be the 
labour cost due to the enlarged area over which raw material 
and partly-finished products would have to be distributed. 
Of course, if through any exhaustion on the part of Nature 
industrial mankind became more and more dependent upon 
water and wind power, and if through some social evolutionary 
process the labour bill of most manufactured articles became 
of minor importance, then Prof. Tuomrson’s decentralisation 
scheme might be realised. But the discussion of ‘might- 
be's," where the present relative value of the factors would be 
entirely upset, and new factors of which we have had no expe- 
rience would probably be introduced, is scarcely less unfruitful 
than regrets about ** might-have-been’s.” 

ALTHOUGH this was the theme of Prof. THompson’s opening 
and concluding remarks, the main portion of his lecture con- 
sisted of an admirable resumé of the developments of electrical 
theory and practice during the sixty years of Her Masesry’s 
reign. With so vast a subject to be reviewed in the course of 
only an hour and a-half, the chief difficulty must have been 
to decide what to omit. Over this difficulty the lecturer 
triumphed with complete success; and the result was a 
perfectly well-proportioned and well-balanced discourse, in 
which the almost interminable ramifications of the subject 
were explained in a lucid and interesting style, and by the aid 
of an immense number of carefully-selected popular experi- 
ments. 


— — 


ALTHOUGH the practice of doubling the pressure of supply 
in a network of distributing mains is now being widely adopted 
by central-station engineers, it would appear that there is 
considerable variety in the methods adopted. Mr. A. H. 
Giszincs has recently directed attention to the subject of 
* Electric Supply at 230 Volts," in a Paper read before the 
Northern Society of Electrical Engineers; but it would be 
unfair to his predecessor, Mr. Sypney Baynes, not to 
recognise that the practicability of changing-over and work- 
ing with high-voltage lamps was first proved by him. 


PS a Ea aE n aa 


SS ———————À 


Indeed, when Mr. Grssines took office at Bradford, with 

the change-over at which place his Paper principally deals, 

the greater part of the distributing network was already 

working on the high-voltage or 230-volt system. The method 

adopted at Bradford was one which was well adapted to a 

change necessarily of an experimental and pioneer character ; 

but it is, perhaps, scarcely suited to places where an extensive 

and densely supplied area has to be quickly altered, particu- 

larly if in the alteration a variety of apparatus, such as street 

and private arcs, motors, and ordinary glow lamps, are 

involved. The Bradford system of changing-over has also 
the merit of saving the mains engineer from a deal of anxiety. 

But it is not everywhere that they have the time to go through 

the preliminary operations of laying a third service main to- 
each consumer’s premises, as was done at Bradford, and thus 

to reap the comfortable advantage of being able to put each 
consumer on to the higher pressure separately, and in leisurely 
fashion. In Edinburgh, for instance, no such preliminaries. 
are being carried out, and it is a matter of daily occurrence. 
for whole streets to be changed over between the rising of the 
sun and the going down thereof. 


Оміу an experienced mains engineer can adequately realise. 
what, so to speak, a forced march such as this means. At 
daybreak there are a certain number of 115-volt glow lamps, 
a few motors, perhaps, some shop ares, and the house meters, 
all connected to the two sections of a three-wire system, 
besides street arc lamps coupled four in series across the 
“outers” or two in series on one outer and the middle wire. Ву 
nightfall this entire batch, in ordinary circumstances, has to be 
working on a 280-volt two-wire system, one of the conductors 
of which consists of the two outers coupled in parallel, 
the inner wire forming the other. The mere work of inter- 
changing the lamps is а trifle as compared with the risk of 
getting a wrong connection to the mains, and the labour 
involved in making the necessary alterations in the 
connections. Houses which are on the negative section 
have, of course, to be differentiated from houses on the 
positive section, each class requiring a different treat- 
ment; while, as regards the street lamps, those on the 
*outers" have to be connected from outers to the inner 
conductor, and those coupled two in series on the 115 volts. 
have to be merged into a four-lamp branch, or else be 
replaced by 100-volt “Jandus lamps arranged two in series 
on the 280 volts. And amidst all these must be held in view 
the ultimate expansion of the coupled two-wire 280-volt system 
into a three-wire 460-volt system, the requirements of which. 
make it necessary to balance the connections to the coupled 
** outers,” so that there will be a working electrical balance 
between the sections whenever that expansion is effected. It 
all works out nicely on paper, and may look very easy ; but it. 
is another story when one comes to do it in actual work ; and 
we cannot say that we envy Mr. Feppen his task of changing: 
over" the low-pressure continuous-current mains at Edin- 
burgh. 


For some years telegraphic traffic with Chili and Peru was 
carried by two routes, one via Lisbon, Brazil, and Argentina, 
called the Eastern route, and the other viá the North Atlantic, 
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route. From Mexico to Callao, on the Galveston route, the Date of Interruption. Date of Repair. 


| | Puerto Plata—Martinique ...... Dec. 19, 1895 ... — 

service was performed by the Central and South American Com- Obidoe— Parintin ... Dec. 7,1896 .. = 

А | Val 180 b Hong Kong—Macao ............... Jan. 5,1897 .. — 

pany, an American concern; and from Callao to Valparaiso Dy | gaigon—Bangkok .................. Feb. 3,1897 ... = 
; iti ise. B Granada—Trinidad............ ...... Feb. 4, 1897 ... Mar. 9, 1897. 

the West Coast of America Company, a British enterprise y 8 5 Feb. 20° 1607 9, 


the Eastern route the Western and Brazilian Company carried 
traffic from Europe for Chili and Peru by its lines as 
far as Monte Video, paying the charges of the River Plate 
and Transandine Companies to complete the service to 
Valparaiso and beyond. Eventually the Central and South 
American Company extended their cable southward from 
Callao to Valparaiso, and terminated their working agreement 
with the West Coast Company, and later on they acquired the 
lines of the Transandine Company, which afforded the only 
direct means of telegraphic communication between the Pacific 
coast and the east coast of South America. The American 
concern thus had command of the communication with Chili 
and Peru, and imposed at Buenos Ayres a special rate against 
the Western and Brazilian Company upon traffic that com- 
pany had collected for these countries. The Western and 
Brazilian Company paid the charges claimed, but followed the 
course adopted by its rival, and imposed at Monte Video a 
Special rate of precisely the same amount upon the traffic 
from places north of Callao collected by the Central and South 
American Company for delivery in Brazil. In 1898 the English 
concerns built a new and greatly improved system of landlines 
running direct across the Andes between Buenos Ayres and Val- 
paraiso. These lines were opened to the public in March, 1894 ; 
and the Western and Brazilian Company was then no longer 
compelled to pay the heavy rate imposed by its American 
competitor. Hereupon the latter Company, having dropped 
its differential rate as useless, endeavoured without effect 
to get the Government of Uruguay to take action against 
the Western and Brazilian Company. It then by some means 
induced the Argentine Government to close the office of the 
River Plate Company ; this, be it remembered, on account of 
the action of another concern (the Western and Brazilian Com- 
pany) whose cables do not touch Argentine territory. On the 
face of it, the action of the Argentine Government is illegal, 
and it appears to be a case in the first instance for diplomatic 
intervention. The matter will no doubt be settled in the Law 
Courts; and if the facts stated above are borne out—as we 
think they will be—the River Plate Company should recover 
very substantial damages from the Argentine Government. 
International telegraph offices are, of course, not infrequently 
* fiscalised in the time of war; but this case is unique in 
many respects, for one company is penalised for the action 


of another company in another country. | 
ао These currents amount, оп the average, for the earth’s entire 
" x . surface to one-sixth of an ampere per square kilometre. The 
Correspondence.” Owing to the great pressure on our space | existence of such currents is indicated by the non-vanishing of 
we have been compelled to hold over our “Correspondence” | the line integral of the earth's horizontal magnetic force 
until next week. resolved along a closed curve of the earth's surface. Gauss. 
Royal Society.—Among the Papers down for reading yester- | carried out this test in a special case, and finding the integral 
day was one by Mr. A. A. C. Swinton on “Some Experiments | practically zero, he assumed that the entire force is due to а 
with Cathode Rays." potential. More recently Prof. Rücker applied the same test. 
The Royal Meteorological Society's Exhibition of Instru- | He found “no evidence in favour of the existence of vertical 
ments.—A special exhibition of meteorological instruments in | currents over a region of the earth—the British Isles —which. 
use in 1837 and in 1897 has been arranged in commemora- | had been very minutely surveyed. The results of some pre- 
tion of the Diamond Jubilee of H.M. the Queen, at the | liminary investigations being confirmatory of Schmidt's conclu- 
Institution of Civil Engineers, 25, Great George-street. It | sion, Dr. Bauer determined to carry out the test in a thoroughly 
will be open from Tuesday, March 16th to Friday, 19th. systematic manner, viz., to take as the closed curve parallels of 


Institution of Electrical Engineers.— The students of the 
above Institution will visit the works of the Electric Welding 
Company, Hindon-street, Pimlico, S.W., on Saturday, March 
20th. Those desiring to join the party should at once give 
notice to that effect to the Seoretary of the Students’ Com- 
mittee (Mr. W. Bunn, 23, Oxford-road, Stroud Green, N.). As 
the party will have to be limited, applications will be dealt 
with in order of receipt. The party will meet on the 20th at 
the Institution of Electrical Engineers, 28, Victoria-street, 
S.W., at 10:15. | 

The * Amber."—Particulars have appeared in the daily’ 
Press of the serious position of the Orient liner Orotava," 
after striking on the Scilla shoals, near to Perim, on the 2nd’ 
inst. The Eastern Telegraph Company's steamer “ Amber,” 
which is stationed in the Red Sea, proceeded from Perim orf 
that date to render assistance to the disabled steamer. The 
“ Amber" was enabled to bring away a large number of bags 
and cases of mails, and packages of baggage, taking them on 
to Aden; and, on returning to the Orotava, by putting out 
her anchors ahead and the steel hawsers on to the sbip's 
powerful cable-lifting machinery, the * Amber" was enabled 
to use not only her full propelling, but also her cable-hauling, 
power in successfully drawing the Orotava off the reefs. — 

Appointment.— Mr. R. Stuart Hampson, M.I.E.E., has been 
promoted from the position of Telegraph Superintendent to the 
Manchester, Sheffield and Lincolnshire Railway Company, which 
post he held under the control of the Eugineer-in-Chief, to that 
of Electrical Engineer to the Company, responsible direct to 
the General Manager. Mr. Hampson was trained in the elec- 
trical department of the Lancashire and Yorkshire Railway 
Company, and entered the service of the Manchester, Sheffield 
and Lincolnshire Railway Company more than ten years ago. 
He is president of the Railway Telegraph Superintypdents’ and 
Electrical Engineers’ Conferences, and is the inventor of several 
well-known instruments used for railway purposes. He has 
designed special electrical locking for swing bridges, and is an 
expert on lock and block. Col. Frey, head of the Swiss 
Military Department, bas been appointed Directar of the Inter- 
national Telegraphic Bureau at Berne, in succession to the late 
Dr. Rothen. | m 

Vertical Earth-Air Electric Currents.—A Paper upon the 
subject of vertical -arth-air electric currents was, says Nature, 
recently presented to the Philosophical Society of Wash- 
ington by Dr. L. A. Bauer. Vertical earth-air electric cur- 
rents were first revealed by Dr. Adolf Schmidt, of Gotha. 
In his mathematical analysis of the earth’s magnetic field— 
the most carefully executed analysis up to date—he reached 
the following conclusion: The earth’s total maguetic force 
consists of three parts, viz. (1) the greatest part; this is to 
be referred to causes within the earth's crust, and possesses 
& potential. (2) The smallest part, about 1/40 of the entire 
force; this is due to causes outside of the earth's crust, and 
likewise possesses a potential. (3) A somewhat larger part 
tban the preceding ; this does not possess a potential, and, in 
consequence, points to the existence of vertical electric currents. 


Mexico, and Central America, commonly known as the Galveston Cable Interruptions and Repairs :— 
1 
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latitude. The results obtained confirm those of Dr. Schmidt's 
more laborato investigation. Summing up, Dr. Bauer finds 
thar :—“ There are vertical electric currents which pass from 
the air into the earth, and back again into the air, Between 
60*N. and 60'8. the average current intensity per square kilo 
metre is about one-tenth of an ampere.”’ 


An American Aluminium Patent Decision.—According to 
the Engineering and Mining Journal of New York, a decision of 
much importance to the metallurgical world was given on the 
15th ult. by the United States Circuit Court of Appeals, sitting 
at Cincinnati, O. "The decision relates to the ownership of the 
Bradley patents for electrically extracting aluminium from its 
ores, and by it the title to those patents is held to be in the 
Cowles Company. Early in the course of their work on the 
extraction of aluminium, the Cowles Brothers bought certain 
inventions which had been made by Mr. Bradley, and which 
covered some points in the Cowles process. In 1891 and 1892 
Mr. Bradley took out three patents for which he had applied in 
1883, and which the Cowles claimed were conveyed to them in 
their former contract. Nevertheless, Mr. Bradley sold these 
patents to others, and hence the suit just decided. The most 
important claim in the disputed patents is for “fusing the 
refractory ores or compounds progressively Ъу а source of heat 
concentrated directly upon it, rather than by an external furnace, 
and as it becomes fused, effecting electrolysis by passing an 
electric current therethrough between terminals which are 
maintained in circuits, with the fused bath whereby the process 
is rendered continuous,” &c.—or, as stated in another claim, 
electrolysingthe fused ore or compound “ by passing an electrio 
current therethrough of sufficient volume to continue and 
maintain the fusion and effect electrolysis and adding fresh 
material from time to time to preserve the bath constant.” It 
is to be noted that the original applications for all three of the 
aa were filel in February, 1883, so that they had been 

idden away in the Patent Office and lay dormant nearly nine 
years, when the inventor revived them and obtained their issue 
about the end of 1891, and early in the followiug year. What 
effect this decision may have upon the progress of other litiga- 
tion affecting the production of aluminium is uncertain ; but it 
seems probable, says our New York contemporary, “that the 
litigation between the Cowles and the Pittsburg Reduction 
Company for producing aluminium, which has been for some 
time resting, will be rénewed in view of the new conditions 
developed by the present decision." 


The Oonstancy of the Intrinsic Brilliancy of the Arc.—At 
the meeting of the Société Frangaise de Physique on February 
19th the recent researches of Prof. G. F. Fitzgerald and Mr. 
W. E. Wilson on the effect of pressure on the temperature of 
the arc (see The Electrician, January 8th, p. 343) came up for 
discussion. М. Guillaume pointed out he had predicted that 
the alleged reduction in the intrinsic brilliancy of the arc with 
pressure would be found to be due to carbon being dissolved in 
the surrounding atmosphere. This view was, he thought, 
confirmed by the more recent observations of the above- 
mentioned investigators, who, experimenting with an arc 
burning in CO, gas at a pressure of 150lb. or so, found that 
whenever the pressure was suddenly reduced a fog was formed. 
M. le Chatelier was of opinion that the constancy of the 
temperature of the positive carbon could be explained on the 
simple hypothesis that its temperature was that of fusion. One 
could not assume that its temperature was that of ebullition, 
because then the consumption of carbon would be extremely high, 
and because such an hypothesis would oblige us to attribute 
to-carbon at the temperature of the filament of a glow lamp a 
vapour tension incompatible with long life. Assuming the law 
of the variation of the tension of carbon vapour to be similar to 
that of all other bodies, and if we take as our point of departure 
a vapour tension of mm. at the temperature of the filament 
of a glow lamp, we get at the temperature of the arc a vapour 
tension approximating 30mm. of mercury. If this be so we 
ought, if we burn an arc in a closed vessel and gradually 
exhaust it, to observe a constaat brilliancy of the crater up to 
the moment when the pressure of ebullition is reached, and 
below that a decreasing brilliancy and a simultaneous produc- 
tion of acloud of condensed carbon. A single experiment 
tended to confirm M. le Chatelier's prediction with regard 


to the vapour tension of carbon at the temperature of the arc. 
The fusion of the carbon accounts for the fixed temperature of 
the arc, because the carbon as soon as it is melted is torn away 
and carried off by the current and vapourised in the arc where 
a higher temperature reigns. 


Contemporary Electrical Science.—There is a very import- 
ant communication in the current Comptes Rendus (No. 9) on 
Becquerel rays, by M. Becquere himself. It deals with the 
rays emitted by uranium, and more especially with their power 
of discharging electrified bodies, including the uranium which 
emits them. By following the motion of the gold leaf of the 
electroscope with the aid of a microscope, it was found possible 
to detect differences of potential of a fraction of a volt. 
Uranium discharges in air electrified bodies at any potential. 
This was verified for voltages ranging from 1 volt to over 3,000 
volts, and the time required was found to be the same for 
positive and negative charges. Ifthe knob of the electroscope 1s 
surrounded by a paraffin tube containing a uranium diso, it 
gradually loses its charge. In one case its potential fell from 
2,500 to 1,400 volts in 1:63 seconds when the diso was insu- 
lated, and in 151 seconds when it was put to earth. When 
insulated, the disc assumed a charge of the same sign as that 
of the electroscope, and dissipated that charge again from 
itself. M. Becquerel proved that the air surrounding the 
uranium plays a prominent part in these discharges, just 
as does the air traversed by X-rays. The discharge is 
slower when the air is constantly renewed. The rates of 
discharge are roughly proportional to the square root of 
density of the air or other gas. The course of the dis- 
charge is very similar to the cooling of & hot body. 
MicHEL PETROVITOH Works out an interesting generalisation of 
the impedance law which governs the character, continuous or 
oscillatory, of & condenser discharge. It embraces the cases 
where the capacity, inductance, and resistance are variable 
during the discharge. Needless to say, the formule are а good 
deal more complicated than the simple impedance formula.—— 
JEAN PERRIN formulates a theory of discharge by X-rays which 
for simplicity and preciseness leaves nothing to be desired. He 
calls the discharging effect exerted indirectly through the gas 
surrouuding the бойу “ volume ionisation,” and the discharging 
effect exerted directly upon the surface ‘‘superficial ionisation,” 
thus adopting the current view. The coefficient of surface 
ionisation is the effect produced between unit surface of the 
body and a gas having unit coefficient of volume ionisation. It 
is a physical constant, like surface tension or contact E.M.F. 
The total charge dissipated is then expressed by the sum of a 
volume integral and a surface integral, involving the intensity, 
the time, the pressure, the distance, and the two ionisation 
coefficients. If the formulation is not complete, it, at least, 
deserves to be so. P. рк Heen describes some experiments 
which create some confusion with regard to accepted ideas of 
anode and cathode rays. Using a series of insulated plates, 
armed with points through which to conduct the discharge, 
he obtains the shadow of a cross from the anode or cathode at 
will, but with variations as to size. The same author 
describes a novel way of photographing the “electric radia- 
tions of the sun” by means of “ veiled” photographic plates, 
which are “ 1 ” by the rays proceeding from the outer 
layers of the sun’s atmosphere. The shortness of both these 
Papers is somewhat tantalising. — — Тһе Bulletin of the Belgian 
Academy (No. 12) contains, however, two Papers in compari- 
son with which those just mentioned are sobriety itself. They 
are by the same author. The first deals with ‘the infinite 
variety of electrical energy,” and claims to prove that the 
electric charges derived from a Holtz machine are always 
negative with reference to those derived from a Ramsden 
machine, whatever their numerical value, and that in fact the 
Holtz electricity is as different from the Ramsden electricity as 
the electro-chemical charge of chlorine differs from that of iodine. 
The other Paper deals with Zenger's electro-dynamical 
world-system, and is accompanied by some photographs obtained 
from electrified metallic discs laid on sensitive plates which 
bear a striking resemblance to the solar corona. The author 
maintains that statical charges are due to transverse ether 
vibrations, that cyclones are of electrical origin, and that 
boldness is the main requisite for a physical theory.—|E. Е. F.] 
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A FEW NOTES ON ZEEMAN’S DISCOVERY. 


In the article on page 569* it would have been better if B had 
been everywhere written instead of H. The force experienced 
by а moving charge is not directly dependent on the magnetic 
potential-gradient or field intensity, but it is directly depen- 
dent on the induction density, the number of lines per unit 
area across which it is moving. Introducing the factor u 
therefore, wherever H occurs, everything becomes of right 
dimensions; peHv or eBv is a real mechanical force, and 
реН/4тт or eB/4rm is really a frequency, i.e., a number per 
second. 

In the interests of those students who may possibly have 
been puzzled by considerations about units and dimensions, in 
a way which they never need be if proper care is taken to express 
correctly and fully every physical quantity which occurs in an 
expression, you will allow me to make this apparently insig- 
nificant eorrection. 

One other correction :—The period of the disturbed motion 
is not exactly as printed near the end of page 569; but, in so 
far as there is an an exact period, for a motion which may 
easily involve incommensurable terms having no common 
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The quantity squared under the root is too small to need 
taking into account in that place, and it has only the positive 
sign attached to it. In во far as it operates at all, it may be 
said to represent the disturbance of the radius vector, while 
the quantity outside the root, with the alternative sign, repre- 
sents the chief part of the acceleration or retardation of the 
periodic time, or frequency, as correctly stated in the next line 
of page 569. 

And now that I am on elementary matters I may as well 
indicate the numerical interpretation and significance of the 
formula for the change of frequency, +¢B/4rm. First of all, 
then, e/m is the reciprocal of the electrochemical equivalent of 
ihe substance; and for the case of sodium in the ordinary 
electrolytic condition it equals 1:16 ampere hours, or 4190 
coulombs, per gramme. There is no guarantee that the same 
charge attaches to the atoms in the flame; but for lack of 
better information that may be assumed as a first hypothesis, 
to be corrected, if necessary, by facts, and so we initially sup- 
pose e/m to equal 419 in ordinary C.G.S. units of the electro- 
magnetic system. 

A great induction density to get even between pointed poles is 
30,000 lines to the square centimetre, and when we want to 
see a very small effect we may aim at this; if we have to put up 
with a weaker field it is easy to apply a proportional allowance. 

Thus, then, + eB/4zm comes out 419 x 30,000 ~ 47, or, say, a 
million vibrations per second, increase or decrease of frequency, 
due to the magnetism. 

Now, the natural rates of vibration corresponding to the 
two D lines are 509:8 and 508:8 billions per second respec- 
tively ; that is to say, the distance between the D lines corre- 
sponds to a range of vibration of five hundred thousand million 
vibrations per second ; whereas we have just calculated, on the 
strength of a bare assumption with regard to the value ‘of e/m, 
that the widening of either line by the assumed magnetic field 
would only amount to one million vibrations per second either 
way. Such a widening, only the 1/250,000th part of the 
interval between the D lines, could not be seen. 

The effect observed by Zeeman is much greater than this, 
consequently it would appear to follow that the value of e/m 
ater flame is much greater than the customary electrolytic 
value 

Supposing his estimate correct, viz. that he has witnessed 
a widening of each line equivalent to one-fortieth of the D 
line interval, in a field which we will suppose contained 15,000 
lines to the square centimetre, we should have 
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vibrations per second, 
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ЛЕ ee e nm er ae ae 51 x 100 
m 15,000 
(or fifty million coulombs per gramme). 

Zeeman's own estimate for e/m is 10', though he does not 
give any details ; and accordingly I suppose that he considers 
his field had the moderate intensity of 8,000 C. G. S.; though 
twice that strength would have seemed more likely to be used 
in so notable an attempt. 

The remarkable and immense discrepancy between the order 
of magnitude for e/m deduced from the first rough measure- 
ment by the discoverer, and the ordinary well-known value 
obtained in accordance with Faraday’s law from exact experi- 
ments in the liquid state of salt solution, viz. 10" on the 
one hand and 419 on the other, seems to me at present a 
considerable outstanding difficulty. 

No wonder that previous contemplators of the possibility of 
some such effect, led thereto by purely theoretical considera- 
tions, should, like Dr. Larmor, have come to the conclusion 
that it was probably too hopelessly small to observe. 


The most likely direction in which to look for an expla- 
nation of the remarkably high value of e/m, as compared with 
the electrolytic value, is probably that which has just been 
suggested to me privately by Prof. Fitzgerald, viz. that the 
whole inertia of the particle is not concerned with the radia, 
tion motions, but only a very small fraction of the whole mass. 

The electric charge being supposed the usual monad ionic 
charge, if the effective inertia is only 4 х 10-5 ог 0:00004 of 
the whole atomic mass, the discrepancy would be explained. : 

Prof. Fitzgerald also adds a line which indicates how simply 
the theory can T ut if a frankly circular orbit is assumed 
for the motion of the radiating particle, revolving with angular 
velocity о = 2т/т = 2mn, under the action of a force directed 
towards a fixed centre and proportional to the direct distance ; 
n being the frequency. For the centrifugal force is mrw’, 
while the centripetal force is in two portions, one the ordinary 
undisturbed force, which we may write as m&?r, and the other 
the pun force, normal to the motion and therefore also 
radial, viz. + Во, which we may write as +2mcwr, where 
c= eB / 2m. Hence we have the equation to express the cir- 
cumstances of the motion, 

то? = [27 + 2cor, 


from which r cancels, showing that the result is independent 
of the amplitude, i. e., independent of the brightness of the 
light; and the solution for the angular velocity is 


ш ux 4/ (e +c ) +c. 
This is approximately the same as 
дтп=Ё+с; 


so the normal frequency is / 2, and the disturbance of 
frequency either way is c/27, that is eB/47m. 


Another, and the shortest possible mode of putting the 
elementary theory is to say that the radial magnetic force, 
eBor, causes а change in the centripetal force, ттао?, 


whence dw = eB/2m. 


This, indeed, applies straightway to orbits of all shapes, and 
emphasises the independence of the effect from radius of 
curvature. 


The most remarkable circumstance is, as Zeeman points 
out, that the radiation appears to be due solely to the motion 
of a positively-charged particle; at least, in the case of such 
substances as sodium and lithium. This is ascertained by 
the sign of the circular polarisation at either edge of the 
widened line ; for if the magnetic force is such as to accelerate 
the speed of a right-handed circular positive current, then the 
edge of the line which is widened towards the violet consists 
of right-handed circularly polarised light, while the edge of the 
widened line facing towards the red end of the spectrum con- 
sists of left-handed polarised light. 

If it had been a rotating negative charge of electricity to 
which the radiation was due, this state of things would have 
been just reversed. It is not, indeed, likely that the molecule 
contains no equal opposite charge, nor is it likely that this 
oppositely-charged portion of the molecule is perfectly 


x 107 C. G. S. 
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stationary ; but it is possible that its motions may be uncon- 
cerned with the production of the particular radiation which 
goes to produce the sodium lines, and although the radius per 
se does not affect acceleration, yet great mass, which accom- 
panies small radius, does. 

Here, at any rate, is ample field for experiment. 

The magnetic action on an electric charge revolving in an 
orbit round the lines is quite analogous to the strengthening 
of any current flowing in a circuit coincident with the orbit 
and enclosing the same lines. A material circuit would have 
resistance, amd in that case the strengthening of the current 
would be only temporary, and a cessation of the magnetism 
would be accompanied by an inverse current ; but with a mole- 
cular or ideal circuit it will not be so, the rise of current 
caused by the magnetism will continue as long as the lines 
persist, and when these are removed the current will simply 
sink to its original undisturbed value. 

There being no resistance, it is self-induction which controls 
the rise of the current; and the additional number of lines 
will equal the rise of electromagnetic momentum, in other 


words, 
N = LdC. 


The simplest way of identifying the moving charge with a 
current is to suppose it distributed uniformly all round its 
orbit, with a linear density A =/ rr, in which case the sum 
of all the current elements (or moments of current, as they are 
sometimes called) is given by either of the two following 


expressions, eor =2rrC, 
or, what is the same thing, C= ne e T. 
Introducing this into the equation of centrifugal force (see 


above) we get 

=B _ еМ ес е L edo 

Әт тА тА m A 4r 
2 

whence L- AA arm“ =m 4 = 
| e e e 
which gives the electromagnetic inertia coefficient ; the penul- 
timate term taking a material view, the last term an electrical 
view, of inertia. To check it we may observe that the energy 
of the current 3L C? = Le r = me ) as it ought. 

The velocity of an ion or electron revolving in an orbit of 
molecular dimensions sufficiently fast to give sodium light is 
not small, for it must rotate 5x10" times per second, and 
so its speed is u= 2ran = ra x 10", which, if а= 10, gives 
8 x 10'em. per second, or one-thousandth of the speed of light. 

So long as the motion is not still more rapid than this, it 
was shown in 1881, by J. J. Thomson, that a moving charge 


behaved as if it had a constant inertia; so that, in addition 
to whatever inertia the body holding the charge may possess, 


2ре? 


To ? 


m 


the charge itself has an inertia which is expressible as 


a 
where a is the radius of the sphere holding the charge. Аз 
ihe speed of motiom approaches the speed of light the inertia 
increases, and: assumes a much more complicated form (see 
Heaviside, ** Electrical Papers"; Vol. II., pp. 495, 514, &oc.). 
But at 1/1000th the speed of light, this complication need 
hardly be taken into consideration. 

Now it isjust possible that this electrically-explained inertia, 
due to the displacement-currents which are set up in the 
dieleetrio by the motion of any charged body, may be the only 
inertia concerned in radiation at all. That is, that it is the 
motion of the electron only which is emitting the observed 
spectrum lines. 

If so, Zeeman's rough measurement for e/m, viz., 107 C. G. S., 
means that 

e x 84a 8a 


— 


wn = 4:5 x 10a = 107, 
2ue ре а 


since e= 1 x 107 C. G. S. units; wherefore, the size of the 
electron which will suffice to attain Zeeman’s quantitative 
result, without the necessary motion of any “ matter” at 
all, is a=}x10-" cm.; about a millionth of the linear 
dimensions of the sphere of molecular activity commonly 
known as the size of an atom. 

OLıver Lopez. 
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ON THE ELECTRICAL RESISTIVITY OF ELECTRO- 
LYTIC BISMUTH AT LOW TEMPERATURES, AND 
IN MAGNETIC FIELDS.* 


BY PROF. JAMES DEWAR, F.R.S., AND PROF. J. A. FLEMING, F. R. . 


In a previous communication to the Royal Society we have 
pointed out the behaviour of electrolytically prepared bismuth 
when cooled to very low temperatures, and at the same time 
subjected to transverse magnetisation.t During the last summer 
we have extended these observations, and 5 them, as 
far as possible. by making measurements of the electrical re- 
sistance of a wire of pure bismuth, placed transversely to 
the direction of the fidd of an electromagnet, and at the 
same time subjected to thə low temperature obtained by 
the use of liquid air. Sir David Salomons was so kind as to 
lend us for some time his large electromagnet, which, in 
addition to giving a powerful field, is provided with the means- 
of easily altering the interpolar distance of the pole-pieces, and 
also for changing from one form of pole- piece to another. 
The form of the pole-piece most frequently used was that of a 
truncated cone. The magnet was always excited by a constant 
current obtained from a constant potential circuit. To save the 
considerable labour of determining again and again the strength 
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Electrical Volume Resistivity in C.G.S. Units. 
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Fic. 1l.— Change of Resistivity of Electrolytic Bismuth when transversely 
Magnetised. 
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of the interpolar field, this was determined once for all, corre- 
sponding to various interpolar distances and a given exciting. 
current. The field was measured by suddenly removing from 
the field a small exploring coil of wire of known area, the same 
being connected to a standardised ballistic galvanometer. By 
this means a curve was constructed which showed at once the 
axial interpolar field at the central point in terms of the interpolar 
distances, the magnetising current being kept constant. This curve 
roved, as was to be expected, to be nearly a rectangular hyperbola. 
his being done the bismuth wire to be examined was formed inte. 
a narrow loop of a single turn, about 30m. or 4cm. in length, and the 
ends soldered to leading-in wires of copper. The loop was placed in 
a small glass vacuum vessel, with the plane of the loop perpendicular 
to the direction of the axial magnetic field of the magnet. The loop 
was placed at equal distances from the two pole-pieces, and in a 
nearly uniform field of known strength. The vacuum vessel was 
then filled up with either liquid air, a solution of solid carbenic 
acid in ether, or else simply with paraffin oil. In a fourth case 
the vacuum vessel was closed, and liquid air having been placed im 


* Paper read before the Royal Society, January 28, 1897. 

t See Proc. Roy. Soc., vol. LX., p. 72, 1896. ‘On the Electrical Resig- 
tivity of Bismuth at the Temperature of Liquid Air,” by James Dewar 
and J. A. Fleming, See also Phil. Mag., September 1895, Dewar and 
Fleming “Оп the Variation in the Electrical Resistance of Bismuth 
when cooled to the Temperature of Solid Air.“ See also The Electrician, 
Vol. XXXVIL, June 26, 1896, p. 267, September 25, 1896, p. 687, and 
Vol. XXXV., September 6, 1895, p. 612. 
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it this liquid was caused to boil under a reduced pressure of 
25mm., thus giving a temperature falling as low as — 203°C. In 
another experiment the vacuum vessel was dispensed with, the 
bismuth wire was simply wrapped in cotton wool, placed between 
two pieces of thin mica between the pole-pieces, and by pouring 
upon the wrapping a copious libation of liquid air, the tempera- 
ture of the bismuth wire was reduced to —185°C. In all cases 
great care was taken to avoid thermo-electric complications, by 
providing that the soldered junctions by which the bismuth wire is 
connected to the copper leading-in wire were at exactly the same 
temperature, and to secure this the junctions were always kept 
well covered with the refrigerating solution. The bismuth employed 
was electrolytic bismuth pressed into wire 0°5245mm. in diameter, 
and its purity was confirmed by spectroscopic examination. 

These arrangements being made, the observations consisted in 
measuring the electrical resistance of the bismuth at one tempera- 
ture, but when the transverse magnetic field had values varying 
from zero to nearly 22,000 C.G.S. units. 

In the following tables the results are collected. The electrical 
resistivity of the bismuth is stated for each temperature, and for 
the various transverse fields employed. As the specimens of the 
bismuth wire used in the various experiments had different lengths, 
the actual figures of observation are not given ; but they have been 
reduced so as to give the volume resistivity of the bismuth, corre- 
sponding toa certain temperature and magnetic field strength. 

In the case of the experiment in liquid air boiling under a reduced 
pressure, on account of the size of the vacuum vessel necessary to 
contain the required initial volume of liquid air, the pole-pieces of 
the magnets could not be brought very near together, and hence 
the field could not be raised to a very high value. 


HARTMAN AND Braun’s Pure ELECTROLYTIC BISMUTH. 
Resistivity of Bismuth Transversely Resistivity of Bismuth Transversely 
Magnetised at + 19°С. Magnetised at — 79°C. 


Strength of field | Volume resistivity | Strength of field | Volume resistivity 
(C. G. S. units). | in C. G. S. units. (C.G.S. units). in C. G. S. units. 

0 116,200 | 0 78,300 
1,875 118,200 | 650 85.500 
2,750 125,000 2,500 103,500 
8,800 149,200 5,550 | 114,800 
14,150 186,200 4,100 | 134,000 
21,800 257,000 5,5 158,000 
| 7,900 201,000 
| 14,200 284,C00 


Resistivity of Bismuth Transversely Magnetised at – 185°C. 
Strength of field (C.G.S. units). 


— 


Volume resistivity in C. G. S. units. 


0 41,00 
1,375 103,300 
2,750 191,500 
8,800 758,000 

14,150 1,730,000 
21,800 6,190,000 


Resistivity of Bismuth Transversely Magnetised at — 203°C. 
Strength of field (C. G. S. units). | Volume resistivity in C.G.S. units. 


54,500 
285,500 


0 
2,450 


Electrical Resistivity of Bismuth in C.G. S. units, Transversely Magne- 
tised in a Constant Magnetic Field, but at variable Temperatures. 


Temperature In the magnetic field. 
SP ike Out of e — 
bismuth in geld. 1¢ Strength 2,450 | Strength 5,500 | Strength 14,200 
wire. Р C.G.S. unita. | C.G.S. units, | C.G.S. units. 
+ 19°C. | 116,200 123,500 | 132,000 187,000 
- 79,, 78,300 105,000 158,000 284,000 
-185 „ 41,000 186,000 | 419,000 1,740,000 
-203 „ 34,300 285,500 — = 


It will be seen that the observations lead to the following con- 
clusions. If the transverse field is zero, then cooling the bismuth 
always reduces its resistance. If then the bismuth is transversely 
magnetised, the resistance is increased, and for every temperature 
below the normal one (about 20°C.), there is some particular 
Strength of transverse field, which just annuls the effect of the 
cooling, and brings the resistance of the bismuth back again to the 
same value it had when not cooled, and not in any magnetic field. 
Hence the curves showing the resistance at any temperature lower 
than the normal one (20°C. ) as a function of the transverse field, 
cross the curve showing the resistance as a function of the field 
when taken at.the normal temperature. These crossing points are, 


— 


however, not identical for different resistanoe-temperature- field 
curves. The lower the ier etu the less ів the strength of field 
which will bring the bismuth back to its original resistance when 
not cooled and not in the field. Jo 

The observations have been set out graphically in the diagrams 
in Figs. 1, 2, and 3, and it will be seen that there are in Fig. 1 four 
curves. Each of these curves corresponds to a different tempe- 
rature, viz., that of liquid air (—185°C.), liquefying carbonic acid in 


Electrical Volume Resistivity in C. G. S. Units. 


0 2,000 4, 000 6.000 8,000 
Strength of Transverse Magnetic Field in С.С S. Units. 


Fic. 2.— Change of Resistivity of Electrolytic Bismuth when transver.ely 
Maguetised, (Enlarged scale.) 


ether (- 79°С.), ordinary temperatures (20°С.), and a fourth shorter 
curve, which corresponds to a very low temperature of -203°C., 
obtained by evaporating liquid air under a reduced pressure. This 
last curve is only continued for a short distance. These curves 
show the mode of variation of the resistance of the bismuth at a 


Volume Resistivity in C.G.S. Units. 


100,000 


- 200° 


-150° 
Temperature in Degrees Centigrade. 


— 100° - 50° 
Fic, 3.—Change of Resistivity with Temperature of Electrolytic Bismuth 
| when transversely Magnetised. 

constant temperature as a function of the transverse magnetic 
field, and they show how remarkably the resistance is affected by 
such magnetisation. The curve of resistance taken in liquid air 
shows that, by a transverse magnetising field having a strength of 
22,000 C.G.S. units, the resistance of the bismuth is made 150 
times greater than the resistance of the same wire in a zero field, 
but at the same temperature. 
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The lower the temperature to which the bismuth is reduced the 
greater is the multiplying pur of a given transverse field upon 
its electrical resistivity. ence a still lower temperature than we 
have been able to apply would, doubtless, render the bismuth still 
more sensitive to transverse magnetisation. We have already 
shown that pure bismuth is no exception to the generally observed 
fact that all pure metals continuously lose their electrical resistivity 
as they approach in temperature the absolute zero. Hence at this 
last temperature it should be converted into à non-conductor by a 
sufficiently strong transverse magnetisation. This result will have 
to be taken into consideration in framing any theory of electrical 
conduction. 

In this respect bismuth is à remarkable exception to other metals. 
We have tried the effect of transverse magnetisation at low tem- 
peratures on zinc, iron, and nickel, but find no effect sensibly 
greater at low than at ordinary temperatures, although these 
metals have their resistance affected by magnetisation to a small 
degree. Bismuth has an exceptional position amongst other metals, 
both in respect of its large coefficient of the Hall effect, and also in 
the degree to which its resistance is thus affected by transverse 
magnetisation, and in addition, as above shown, in the degree to 
which cooling to low temperatures affects this ability to be so 
changed by magnetisation. Very small amounts of impurity in 
the metal reduce these remarkable qualities considerably. 

We may mention here that we have repeated the experiments we 
made some time ago * on certain specimens of chemically prepared 
bismuth, and for which we found the electrical resistance а 
minimum value for a certain temperature. We have again verified 
this fact, both for the same and fora similar specimen. In the 
former experiments the bismuth wire used was embedded in paraffin 
wax during the cooling, and the suspicion had arisen that strains 
might thus have been produced which had affected the results. In 
the repetition of the experiments, we suspended the bismuth wire 
freely in liquid air, so that no strains could be produced ; and, in 
addition, we tried the effect of mechanical stress on the resistance 
directly. We satisfied ourselves that the cause of the anomaly in 
the behaviour of the chemically prepared bismuth in respect of 
electrical resistance at low temperatures was not to be found in any 
effect due to strain. 

In Fig. 3 a series of curves have been drawn showing the 
variation in resistivity of the electrolytic bismuth for certain con- 
stant transverse magnetic fields and varying temperatures. These 


curves were obtained by taking sections of the curves in Figs. 1 ! 


and 2. The curves in Fig. 3 are practically the continuation from 
19°C. down to — 186°C. of curves which have been given by Mr. J. 
B. Henderson, + for a range of temperature lying above 0°C. They 
show that if a wire of electrolytic bismuth is placed transversely 
in a certain magnetic field, there is, for a wide range of field, a 
certain temperature at which the bismuth has a minimum electrical 
resistivity, and, therefore, a zero temperature coefficient, and that 
the temperature of this turning point is higher the stronger the 
transverse field. These curves also show that at a temperature of 
about 150°С., the bismuth would probably cease to have its resis- 
tivity affected by a transverse magnetic field.? 


THE ENCLOSED ARC LIGHT. 


BY L. B. MARKS, M.M.E., OF NEW YORK CITY. 


(Concluded from page 617.) 


The High Potential Enclosed Arc Lamp.—The first public notice 
of the high potential arc was given by me before the National 
Electric Light Association of America in February, 1894. This 
lamp, as its name indicates, was so called on account of the high 
voltage of the arc. ‘‘ High voltage is, of course, a relative term, 
and is applied in this case in contrast to the usual voltage of the 
arc, viz., 40 to 45 volte. In experimenting in this line I found 
that arcs could be steadily maintained at double the voltage of the 
ordinary arc, and under some conditions even at three or four times 
the voltage. Arcs of such high voltage are naturally quite long, 
and require apparatus specially adapted to operate them. I found 
that under proper SORORE these long arcs could not only be 
maintained continuously, but so operated with a remarkably small 
current, thus resulting in high efficiency and long life of ће elec- 
trodes. Experience has shown that this method of operation is the 
only one which has been successfully applied to existing commercial 
circuits. 

See Phil. Mag., September, 1895, p. 303. Dewar and Fleming On 
the Variation in the Electrical Resistance of Bismuth when Cooled to the 
Temperature of Solid Air." See also The Electrician, Vol. XXXV., Sep- 
tember, 1895, p. 612. 

T See Phil. May., 1894, Vol. XXXVIII, p. 488. 

+ Drude and Nernst (Wied. Ann., Vol. XLII., p. 568) found that, with a 
transverse field of 7,000 C.G.S. units, the total percentage increase of 
resistance of electrolytic bismuth was 22:0, 8:0, 1:0, and 04 per cent. 
respectively, at temperatures of 16°C., 100°C., 233°C., and 290°C. 


Now, before describing the mechanism of the lamp, let me pause 
for a moment to examine into the theory of the high potential arc. 
I have briefly considered the case of an enclosed arc lamp operated 
at low voltage. 
of such a lamp, at the ordinary voltage of the open arc, for instance, 
has already been propounded. When an enclosed arc is operated 
at high voltage and small current, as in the lamp now under con- 
sideration, which has a difference of potential of 80 to 85 volts, 
between the carbon pointe at a current of 4 to 5 amperes, the 


blackening does not take place; neither does the deposition of 


carbon on the negative occur. Whereas in the former case the 
carbon particles dissociated from the positive had a threefold dis- 
tribution, only a small portion being converted into carbon gas, in 
the present instance all of the disintegrated carbon is chemically: 
united with the component parts of the atmosphere, and passes off 
in a gaseous state. is long arc of abnormal difference of poten- 
tial permits the atmospheric s to attack the incandescent carbon 


vapour of the arc stream before the temperature of the vapour is. 


lowered to the condensation point. It is reasonable to assume that 
with a given limited but uniform inflow of oxygen, the facility of 
chemical conversion of the carbon vapour into CO, and CO gases 
respectively will depend upon the distance travelled by the incan- 
descent carbon particles in transit from one pole to the other ; if 
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Fic. 2.—The Marks High Potential Enclosed Arc Lamp. 


the distance be very short, as in the case I have already considered, 
the deposition of fixed carbon will be inevitable ; whereas, on the 
other hand, with a longer path for the particles, the conversion 
occurs in transit. It is understood, both in the cases of the short 
arc and the long arc, that there is sufficient ingress of oxygen to 
convert all the volatilised carbon into gas ; yet, in spite of this fact, 
we have, as explained above, only partial conversion in the one case, 
and total in the other. 

A glance at the illustration (Fig. 2), in which the marginal notes 
indicate the principal parts of the lamp, will show that the opera- 
ting mechanism consists simply of a pair of solenoids, armature 
and cores, lazy clutch and carbon rod. This mechanism is designed 
во as to spring a long arc of about 10 millimetres or more. The 
design of the solenoid is such that the current consumed by the 
Amp lon be very small and quite uniform throughout the range of 
the lamp. The enclosing bulb is mounted in the lower carbon 
holder, and, as will be seen, is closed at the top by a special device 
known as а gas-check plug. The lower carbon in this lamp is 12 
centimetres long, iud the upper carbon 304 centimetres long; 


An explanation of the blackening of the enclosure 
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both pencils have a diameter of 11°11 millimetres. At the top of 
the lamp is mounted a small resistance coil. There is no shunt 
coil in the lamp, nor are there any springs or other adjustable parts 
in the mechanism. The resistance coil, solenoid and arc are in 
series relation to each other. When current is passed through the 
lamp, the armature rises, the clutch shoes simultaneously gripping 
the carbon rod and separating the carbons. As the carbons waste 
away the current decreases, the solenoids weaken and the armature 
with clutch, carbon rod and upper carbon descend until the current 
is restored to the normal. Finally, after about three hours’ con- 
tinuous burning, the clutch reaches the lower limit of its travel, 
and is disengaged from the carbon rod by the action of the vertical 
studs against which the clutch links impinge, and by which the 
gripping shoes are spread apart so as to allow the rod to slip 
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Fic. 3.—Enclosure with Gas-Check Plug. 


through. The release of the carbon rod is so ual that no 
irregularity or unsteadiness in the operation of the lamp results. 
The regulation is so perfect that the lamp will operate continuously 
during the consumption of a pair of carbons (100 to 150 hours) 
without “‘ sticking” or otherwise cutting itself out. It has been 
found, after much experience, that for the purpose to which this 
lamp is applied, the clutch principle gives far more satisfactory 
results than the rack and pinion. 

The Gas-Check Plug—In Fig. 3 this plug, which forms a closure 
for the bulb, shown in cross section, is mounted in the mouth of a 
cylinder. If we close the mouth of the bulb simply by a flat metal 
disc having an opening in it sufficiently large to allow for varia- 
tion in diameter of commercial carbons, we find it difficult to 


FI. дА. | 


prevent an abnormal access of oxygen into the enclosure. The 
gas plug was devised to check the circulation of ingress and egress, 
and still to have the same sized opening leading into the enclosure. 
The comparative measurements with and without the gas-checking 
device will be given later on. It will be noted that in order to 
retard or check the flow of gases into and out of the bulb, the plug 
is provided with a depending cylindrical metal tube, about 15cm. 
long, the lower end of which is slotted so as to allow of communica- 
tion between the gases on either side of the wall formed by the 
tube. The opening around the carbon may with advantage be 
enlarged, so as to form a secondary chamber for the gases as shown 
in Fig. 34. 

This secondary or *'dead-air" chamber, as it has been called, 
permits of efficiently operating the lamp without an outer globe, so 
that in cases where the lamp is not exposed to the elements, the 


outer globe may be removed thus increasing the amount of light 
emitted by 15 to 20 per cent.—the proportion usually intercepted 
by clear glass globes. As a gas accumulator this secondary chamber 
is in many respects superior to a large outer globe, and constitutes 
the simplest device yet invented for effectually protecting the carbon 
points from excess of oxygen. 

Life Tests.—First, with and without gas-checking attachment. 
The use of the gas-check plug makes it possible to prolong the life 
of the carbons far beyond that which can be reached without 
employing this device. In Table III. I give the results of testa 
made with and without the gas-checking attachment, other con- 
ditions being practically the same. You will note that in one of 
the tests the total consumption of carbon with the gas-check plug 
was only a trifle over one-half, and in the other a shade more than 
one-third of that resulting from the omission of the gas-checking 
attachment. The prolongation in the life of the negative electrode 
was exceedingly marked, the latter having increased in length in 
each case when the gas-checking attachment was used. 


TABLE III.— Life Tests, with and without Gas-Checking Attachment. 
Carbons 11°11тт. in diameter. 


Consump- | Consump- | Total con- 


Mean ; i à 
Mean tion of (+ )|tion of ( — ))gumption of 
current| A Energy. carbon per | carbon per | carbon per Remarks. 
D.P. 
hour. hour. hour. 
Amp. | Volts. | Watts. Mm. Mm. Mm. 
7°98 | 65:86 | 509°65 2:118 0:558 2:656 No gas check 
7:99 | 654 | 506:56 1485 (—) 0:152 1:551 Gas check 
8:05 | 61-77, 496112 2˙751 0:424 5175 No gas check. 
8:06 | 65:5 | 51181 1161 |(-) 0076 1:085 Gas check. 


Second, with carbons 11 IImm. in diameter in 5-ampere lamp. 
A pair of carbons, which in the ordinary open arc will burn from 
Bix to eight hours, will last from 100 to 150 hours in commercial 
practice in the high-potential enclosed lamp which I have already 
described. A life test of a pair of carbons, 11'11mm. in diameter, 
operated in the standard lamp, is given in Table IV. This isa 
report on the performance of a lamp which is in service about four 
hours every day. The total run was 121 hours. 

Third, with carbons 127mm. in diameter in 4-ampere lamp. 
When the diameter of the carbons is increased the longevity is 
greater ; but other objections are introduced, which will be treated 
under the heading of *‘ Efficiency of the Enclosed Arc." The life 
test of a pair of carbons 127mm. in diameter, running about 12 
hours per day in a 4-ampere lamp, is appended (Table V.). 

TABLE IV. Life Test of Carbons 11:11mm. in diameter, in Pioneer, 
5-ampere enclosed. arc lamp. 
Original length (+) carbon = 506°387 millimetres 


» эз „ Sand EUER EN = 12110 7 
Final "——— rom = 109°537 jj 
ji i dA). o a = 82°55 js 
Total nnn Азаданы dx TIS = 121 hours 
Consumption ш carbon per hour ...... = dor millimetres 
Уз -) „ W- d^, aues = 51 " 
Maximum current = 525 amperes 
Minimum , || | J4.JL  .... = : - 
Average We ZZ ZZ ZZ IC = 495 i 


TABLE У.— Life Test of Carbons 12°7mm. in diameter, in Pioneer 
4-ampere enclosed arc lamp. 


Original length (+) carbon = 504-80 millimetres 
2 5 „„ „%% m = 128 ·587 Ж 
Final íi J = 11430 á 
a 5 (-) „ Ge re nv mo IBI 5 
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Consumption (+) carbon per hour  ...... = 0:957 millimetres 
77 ( "A ) » 997 онен = "255 » 
Maximum current  ............... eee = 475 amperes 
Minn 8 = 5 Ж 
18 „ 
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Efficiency of the Enclosed Arc.—The mean hemispherical efficiency 
of the enclosed arc (clear glass enclosure) was found to be 8:4 
per cent. ; that of the open arc for the same current was 
11:7 per cent. The efficiency curve of the enclosed arc differs 
materially from that of the open arc, the distribution of light 
in the former being more uniform than that of the latter. 
In the enclosed arc the change in efficiency from 20deg. to 
60deg. is inconsiderable, while in the open arc the change is 
decidedly marked, the curve taking a very sharp turn at about 
40deg. The figure which I have given for the efficiency of the 
naked arc is much higher than that of the average naked arc in 
service in the United States. From testa which I have made it is 
safe to say that, as commercially operated, the average efficiency of 
the open lamps falls considerably below 10 per cent, without 
deducting the loss due to the interposition of a clear or translucent 
glass globe. When we consider the case of an open indoor lamp 
with an opal globe such as used extensively in this country, and 
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-compare the same with that of an enclosed arc lamp, as commer- 
cially operated, the relative radiant efficiency measurements, as 
given above, do not represent the true relative illuminating powers 
in the two.cases. With the open arc for indoor illumination it is 
neeessary to soften the light,—in other words, to enlarge the area 
-of the source of illumination. With the common opal globe it is 
found in practice that from 40 to 60 per cent. or more of the light 
is.necessarily cut out in obtaining the requisite distribution just 
alluded to. With the enclosed arc, on the other hand, where 
a thin outer globe is used, this distribution can be obtained with a 
loss of not more than one-half of that in the case of the open are, 
especially when the inner bulb of the enclosed arc is made of a 
slightly translucent glass. The conservation of heat in the enclosed 
aro makes it possible to operate a carbon of giveu diameter 
at a relatively higher efficiency than in the open arc. Thus a 
carbon limm. in diameter, operated in the enclosed arc lamp at a 
current of from 4 to 5 amperes, will give about the same efficiency 
relatively as a carbon 8mm. in diameter operated at the same 
current in an open lamp. This makes it possible to use a carbon 
-of large diameter more efficiently in the enclosed lamp than in the 
open lamp. It is found, however, that with these small currents 
it is inexpedient for several reasons to use carbons appreciably 
larger in diameter than the size quoted above. (Firstly) With the 
larger carbons the radiation is more rapid, and the temperature is 


decreased ; the efficiency being a function of the temperature is 


‘therefore also decreased. (Secondly) The amount of light cut off 
by the carbons themselves, when the latter are large in diameter, 
becomes considerable ; this applies especially to the rays cut off by 
the flattened tip of the negative carbon. (Thirdly) The coating of 
the internal surface of the enclosure cuts off light in proportion to 
the thickness of the deposit. It is well known. that all carbons 
contain a small percentage of impurity, consisting chiefly of silica. 
When the carbons are consumed in the open arc, this silica passes 
off into the atmosphere. When the carbons are consumed in the 
enelosed arc, the impurity settles in the form of a thin coating on 
the internal surface of the enclosure. Although the amount of 
this deposit is very slight when the carbons are burned only for a 
short time, the amount of light cut off becomes appreciable when 
the coating thickens. It has been found in commercial operation 
in the United States, that after 100 hours' burning, the decrease 
in the illuminating power of the lamp due to formation of this 
-coating is not noticeable by the consumer; after about 150 hours, 
however, the decrease in illumination becomes objectionable, and it 
is necessary to wipe out the enclosing bulb. Now with a pair of 
carbons 12 7mm. in diameter, the life as shown in the test which I 
have cited for you is about 200 hours. As a result of this long 
burning the light efficiency is cut down to an objectionable extent; 
hence in this case we are using a large carbon at the sacrifice of 
efficiency from all three standpoints mentioned above. 


In the candle-power curves which I have taken, we have the 

same difference in distribution of light as in the case of the effici- 
ency measurements. The mean hemispherical candle-power of the 
enclosed arc as determined from the curve was found to be 431, 
the watts per candle being 1:17. The corresponding values for the 
open arc measured in the same way are 425 and 0:953. In the case 
of the enclosed arc the maximum candle-power is 595, while the 
corresponding candle-power of the open arc is 1,080. "The figures 
for the open arc are taken for a brand of carbon in extensive com- 
mercial use in the United States. It will be noted that although 
the maximum candle-power of this open arc is almost twice that of 
the enclosed arc, the mean hemispherical candle-power of the 
former is a trifle less than that of the latter, in general it will be 
found that because of the comparatively deep crater in the positive 
carbon of the open aro, the difference between the maximum 
candle-power and the mean candle-power is very great. In the 
enclosed arc, on the other hand, especially when the bulb is made 
of a slightly translucent glass, this difference is very slight. 

I have already referred to the necessity of enclosing the open arc 
in a transparent globe of more or less opacity, so as to soften and 
distribute the light. For indoor illumination especially this toning 
down of the light is absolutely necessary. Now it must appear 
evident that comparisons based on the maximum illumination of the 
enclosed are and of the open bare arc are apt to be not only mis- 
leading, but worthless from a practical standpoint. In this con- 
nection I may say that whereas, only a year ago, many of the 
municipal authorities in the United States specified a maximum 
candle power of 1,200, or 2,000 as the case might be, for an arc 
lamp, the advent of the enclosed arc has in many instances put an 
end to this practice ; the tendency now is to measure the power of the 
lamp under actual working conditions, the degree of illumination 
of the object or space lighted being taken as a measure of the light 
emitted. It is difficult, if not impossible, to obtain a true value ot 
the effective illumination of an arc lamp, especially of the enclosed 
arc, in terms of candle-power. In interpreting the candle-power 
teste of arc lamps this fact must be taken into consideration. The 
quality of the light emitted by the enclosed arc differs from that of 
the open arc, and on this account comparative candle-power 


measurements must always be lacking more or less in truly 
representing the relative values of the lights. I have found in 
some cases that an enclosed arc, although producing actually less 
candle-power than an open arc, has given more available illumina- 
tion, and on this account met the demands of the consumer better 
than did the open arc. The number of open arc lamps which are 
daily being displaced by enclosed arcs in the city of New York alone 
is the best evidence in proof of the fact which I have cited. 

Flush of Current (American Lamps). — The amount of current 
consumed at start by open lamps run two in series on incandescent 
cirouits is generally excessive, compared with the normal current 
poen by the lamp. The amount of current consumed by such 

mps just after the latter have fed often rises to a comparatively 
excessive point; this latter is true especially of lamps, the 
mechanism of which has been clogged with dust or grit in the 
ordinary course of commercial usage. In the enclosed lamp, on 
the other hand, the inrush of current—that is, the starting current 
—is practically as small as the normal current of the lamp; there 
is no excess of current after feeding, as in the other case. 

When we consider that most of the open lamps operate on the 
rack principle, the reason for the difference in action is evident. 
In the rack lamp motion is imparted to the carbons through the 
intervention of a train of wheels and escapement, or friction band ; 
while in the enclosed arc lamp the motion is imparted directly to 
the carbons. The feed in the open rack lamps is periodic, while 
the feed in the enclosed arc may be considered continuous. 

Formation of the Carbon Points, and Building of the Nega- 
tive ; Observations of the Arc.—Everyone is familiar with the typical 
formation of the carbop points of an arc in open air. When the 
arc is enclosed in a small bulb, however, from which the air is 
excluded or to which it has very limited access, the carbon points 
take an entirely different form, even though the current and voltage 
of the arc be the same in both cases. In Fig. 4 are two pairs of 
carbon tips which have been operated under the same conditions ex- 
cept as to the enclosure. The carbons were burned at 6 amperes in 
each case, the drop across the arc being maintained at 45 volta. 


А B 


Open Are: 6 amperes, 45 volts. Enclosed Arc : 6 amperes, 45 volte. 
Fic. 4. 


It will be noted that when the carbons are burned in open air the 
negative is well pointed, while the positive tapers at the tip and 
has a well-formed crater. Contrasting this formation with that of 
the enclosed arc carbon points, it will be noted that the positive in 
the latter case has a blunt and almost square tip ; and the negative, 
instead of being pointed, has a mushroom formation at its tip. 
The enclosed arc at the voltage cited was 1 7mm. long, and the 
open arc almost 35mm. long between the tip of the negative and 
the centre of the crater in the positive. : : 
When the voltage of the arc is increased, the carbon points 
assume a different shape. Fig. 5 is from a photograph of carbons 
of the same quality and diameter as the last. These carbons were 
burned at the same current, viz., 6 amperes ; but in each case the 
voltage was raised from 45 to 85. It will be noted that the forma- 
tion of the carbon points in open air at 85 volts is entirely different 
than at the lower voltage ; the positive carbon is eaten away for a 
greater part of its length, and has no perceptible crater ; the nega- 
tive carbon, instead of being pointed, is rounded off at the tip. In 
this case the arc was about 15mm. long, and ‘‘flamed” con- 
tinuously. The formation of the points in the enclosed arc, 
under the same conditions as to current and voltage, is in striking 
contrast to that of the open arc. It will be observed that the points 
are flattened, and are, indeed, almost square ; the positive and the 
negative tips respectively have almost the same shape ; the arc in 
this case was 9mm. long. The mushroom deposit or nib on the 
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negative carbon, which has been referred to several times, consists of 
graphitic carbon, which is deposited electrolytically on the lower 
carbon by the action of the arc. The deposit of this carbon is in 
no sense due to gravity, as the same formation takes place if the 
current is reversed, in which case the graphitic bead forms on the 
upper carbon. When carbons are operated in the enclosed arc at 
the same voltage as is ordinarily used in an open arc, this nib will 
always form on the negative, provided the access of oxygen to the 
enclosure is very limited. When the voltage is raised to a sufficient 
degree, however, this nib is eaten away, or its formation entirely 


Open Arc: 6 amperes, 85 volte. Enclosed Are: 6 amperes, 85 volts, 
| Fic. 5 


prevented ; in the last case the carbon particles from the positive 
while in transit to the negative are combined with oxygen to form 
CO, and CO gases. The point at which the electrolytic deposit 
ceases to be fixed depends upon the current passing, the voltaro 
of the arc, the amount of free oxygen present, and other conditions. 
The voltsge of the arc in the high potential low current enclosed 
lamp is from 80 to 85, but even when this voltage is decreased to 
70, as occurs sometimes on account of fluctuations in the circuit, 


Fic. 6.—Metallic Negative with Graphitic Carbon Nib. 


the graphitic formation does not take place at small currents; when 
the voltage falls appreciably below this point the nib may make its 
appearance on the negative. 

he attempt to utilise this principle to secure an indestructible 
negative has already been alluded to in the case of the metallic 
negative with the carbon nib, an illustration of which is given above 
(Fig. 6). In all cases where such negatives were used, it was 


the deposit intact. At this low voltage the arc is very short and 
frequently unsteady ; moreover, the difficulty of adjusting lamps 
to meet the conditions required is very great. Aside from other. 
disadvantages there is always a deposit of uncombined carbon on, 
the walls of the enclosure when a lamp is operated at low voltage 
in this manner. The building of the negative becomes quite 
marked in some cases where a more powerful current is passed. I 
have known an instance where the negative actually increased 
almost 2in. in length during a run of 11 hours, the mean current 
being 103 amperes and the mean D.P. of the arc 50 volts. 

Reference has already been made to the cutting off of light by 
the carbon points in the case of short arcs. When cored carbons 
are used as positives, which is generally the case in open arc lamps 
operated on incandescent circuits, the crater in the upper carbon 
assumes a distinctly concave formation ; the walls of the crater 
thus cut off a large percentage of light at, and slightly below, the 
horizontal; and the interposition of the negative carbon in such 
cases also decreases the angle subtending the zone of most powerful 
illumination. The shadows thus thrown by the upper and lower 
carbon points respectively are distinctly discernible on the globe of 
the lamp. With the enclosed long-hour arc lamp, in which the 
carbons are sepsrated from four to six times as much as in the case 
just alluded to, the concavity of the crater in the upper carbon is 
inappreciable ; and the light is not intercepted by the side walls, 
nor cut off by the negative, as in the other case. 

In the case of the open arc, especially where cored carbons are 
used, the crater tends to centre itself in the positive carbon. With 
the enclosed arc, however, the crater tends to wander ; instead of 
issuing from a pointed negative tip located directly below the 
centre of the positive, as is the case with the open arc, the arc 
stream of the enclosed arc issues from consecutive points along a 
flat surface, the crater in the positive always tending to be almost 
directly above the point from which the arc issues. The area of 
the crater increases with the current strength ; hence the greater 
the current density the less marked are the migrations of the arc. 
When carbons not larger in diameter than about llmm. are used 
in the high-potential enclosed arc lamp, the wandering of the arc is 
not objectionable, especially when the diffusion obtained by the 
use of the inner bulb is marked. . 
Conclusion.— It will be noted that in considering the commercial 
application of the enclosed arc light, attention has been concentrated 
on the adaptability of the lamp to direct-current constant potential 
circuits. The introduction of enclosed arcs on circuits of this class 
has been phenomenally great in the United States during the past 
year, the open constant potential lamp being gradually relegated to 
the past. The field for the enclosed arc light, it is believed, will 
rapidly widen, the application to alternating-current circuits being 
already an accomplished fact, while the adaptation to constant- 
current high-tension circuits will be simply a question of time. 

Summarising, I may set forth the advantages of the commercial 
enclosed arc over the open arc as follows :— 

1) Cost of carbons about th of that of the open lamp. 

(2) Cost of attendance about „th of that of the open los. 

(3) The annoyance of daily trimming no longer an objection to 
the arc lamp 

(4) Absence of shadows of the carbon points ; uniform distri- 
bution of light. 

(5) One or more lamps on small amperage, operated inde- 
pendently. 

(6) Cleanly ; carbon dust entirely consumed. 

(7) Formation and escape of sparka prevented. 

(8) No flush of current at start or feed. 

(9) Simple lamp mechanism. 


THE RELATIVE SIZE, WEIGHT, AND PRICE OF 
DYNAMO-ELECTRIC MACHINES.* 


BY ERNEST WILSON. 


In the design of dynamo-electric machines the rate at which work 
is done on or by a machine at a given speed of rotation is, amongst 
other things, an important consideration. The output of a gene- 
rator of electricity is stated, in the case of steady currents, when 
the potential difference in volts at the terminals of the machine, the 
current in amperes supplied by the machine to the external circuit, 
and the revolutions per minute of the machine are given. This also 
holds with alternate currents on non-inductive loads. The quantity 

Volts x amperes 
Revolutions per minute’ 
which is here called the ‘‘ mass factor,” bespeaks, with certain 
limitations, the size or mass of the machine. The limitations, to 
be treated fully, are somewhat complex ; for instance, the poten- 
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tial difference at the terminals of a generator, for a given speed 


of rotation, can be varied by varying the conductors on the arma- 
ture, or, again, by keeping the number of conductors constant 
and varying the field. In the former, the percentage increase or 
decrease of insulation material has to be considered when dealing 
with wide limits, and the consequent variation of current-density 
in the conductors if the same output is required, involving the 
important question of compliance with given temperature speci- 
fications ; in the latter, the weight of iron in the field magnets 
can be varied, but since the bed-plate, bearing brackets, armature, 
Ko., form a large proportion of the total weight of the machine, 
the consequent variation in this total weight is smaller. Then, 
again, the ultimate temperature of the armature on load is a 
function of the speed*: armature reaction and efficiency variation 
with speed have to be considered, and so on. There is, however, 
no doubt but that this mass factor can be of considerable use to 
the designer of dynamo-electric machines; for instance, when 
dealing with a given type of machine, such as the two-pole with 
drum armature, so largely used at the present time for central 
station work, a salient feature of such a machine is the diameter 
of the armature. Another feature is the breadth of the magnets 
parallel with the armature shaft. Let a curve be drawn in which 
the ordinates are the mass factors, and the abscissre the diameters 
of the armatures, according to any good practice. [The author 
then gives a curve oe this relation.] For each diameter a 

x 

R 
breadths of magnet limb for a given thickness, or a series of thick- 
nesses of magnet limb for a given breadth, or breadth and thick- 
ness may each be varied simultaneously. Such a curve for a given 
type is of use to the designer, and is the outcome of actual expe- 
rience in the best proportions for a given output. An important 
feature of this curve is that the diameter at each successive increase 
covers a greater range of variation in the mass factor ; that is to 
say, the diameter tends towards a maximum. It is, of course, clear 
that the practice of one firm may produce a different curve to the 
practice of another in the design of the same type of machine, and 
each firm may turn out equally good machines. The quantities in- 
volved may be varied through fairly wide limits. The salient features 
of other types of machines, whether for steady or alternate currents, 
might be treated in the same manner. 

The object of this part of the Paper is to investigate the way in 
which the weight and price of dynamo-electric machines, as con- 
structed by different firms, vary with the variation of the mass 
factor. The figures given by the author refer to English manufac- 
turers, and were recently (October, 1896) sent to the author, 
except in one instance, they therefore. represent latest practice. 
With regard to the weight of the dynamo, it must be remembered 
that the power it supplies at a given number of revolutions per 
minute can be varied considerably without affecting the net weight. 
Due notice must be taken of efficiency, and the compliance of the 
machine with given temperature specifications. Broadly speaking, 
the curves given by the author show that the weight increases 
initially somewhat rapidly as the mass factor increases, and then 
develops into a fairly straight line. With regard to price, the 
initial increase is more marked. It is interesting to note how, both 
in regard to weight and price, the different firms in the manufac- 
ture of two-pole machines have come to work, with one or two 
exceptions, nearly on the same lines. In the comparison of the 
curves with one another one should take due notice of efficiency and 
the compliance of the machine with given temperature specifica- 
tions. The weight and price of the multipolar machines are 
lower than any quoted for a mass factor of 110. It is well known 
that multipolar dynamos are lighter and cheaper than the ordinary 
two-pole machine for large sizes, but there is not sufficient data at 
the author's disposal to fix definitely the point where this becomes 
important. | 

In the case of alternate-current dynamos the mass factor is 
equaliy useful for comparison of weight and price. Since in a 
given machine the frequency and volts at the terminals on open 
circuit are each proportional to the revolutions per minute, it 
follows that the mass factor is independent of frequency if we 
assume equal armature reactions. We must not forget that the 
product of volts and amperes is only permissible when the 
current is in phase with the potential, as on non-inductive loads 
such as glow lamps. In the transmission of power to motors, 
for instance, the current may or may not be in phase with the 
potential. In the latter case the current must be increased for 
the transmission of the same power. Then, again, there is the loss 
in the pole - pieces, ] which may or may not exist in a given machine. 
Fora given speed of rotation, if we vary the frequency, we must vary 
the number of poles ; but this requires an inverse variation in the 
field to give the same volts for the same armature. This might 
have an effect upon both weight and price, but, of course, the 
choice of frequency is dependent upon other external considera- 


* See The Electrician, October 11, 1895. 
T See Phil. Trans., R. S., Vol. CLXXXVII. (1896), A, pp. 229—252. 


series of values of are given, each corresponding to a series of 
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tions. The curves given by the author refer to single-phase 
machines without exciters, complete for belt driving. An inspec- 
tion of the curves shows that the initial rise is greater in the case 
of price than in weight. The difference between the costs by the 
different makers is more marked than in the case of steady-current 
machines. 

Taking the whole of the curves collectedly with regard to weight, 
the steady-current machines and alternators are about equal up to 
a mass factor of 100 or 120; beyond this, the alternators would 
seem to be somewhat heavier. Iu regard to price, the alternators 
would seem to be dearer all through. [t is almost unnecessary to 
add that the mass factor can be used in connection with motors as 
well as generators. 

DISCUSSION. 


* Prof. SILVANUS P. THOMPSON said that the firat thing that struck 
him in tlie Paper was the quantity called the “ mass factor," the output of 
the machine divided by the number of revolutions per minute. He rather 
queried whether that was the best basis of comparison. He should think 
the proper basis would have been to compare, not the number of revolu- 
tions per minute, but the number of feet per minute moved through by 
the active part of the machine, whether armature or field-magnet. The 
E.M.F. did not directly depend upon the angular velocity, but upon the 
linear velocity ; and the better way would have been to bave taken the out- 
put divided by the linear velocity at which the conductors or field-magnets 
were working. If they tried to adapt the information they had to that 
order of ideas, they got at a very interesting result. Taking the first 
diagram, they had the mass factor plotted vertically and the diameter of 
the armature horizontally. If they multiplied both the variables by the 
same quantity the relations would be the same ; and suppose they multi- 
plied both quantities, the vertical and the horizontal, by the revolutions 
per minute, they would have the revolutions per minute cancelling out in 
the ordinates, and simply have the output ; and multiplying the diameter 
of the armature by the revolutions per minute they got the peripheral speed 
the very thing they wanted—and the same diagram, therefore, would give 
them the linear speed horizontally against the output of the machine 
vertically, and then they had the information given in the form of a prac- 
tical curve. Every engineer no doubt desired to make the best use of the 
materials, the iron and the copper, at his disposal ; and the question of the 
specific utilisation of material in & dynamo has not claimed very much atten- 
tion of late, though some 10 years ago it was a good deal discussed.’ When 
they built large dynamos did they make a better use per pound of their 
iron and copper! Certainly they did if they could run the machines with 
a higher peripheral velocity. There was one direction in which progress 
was no doubt tending. He could not trace any allusion to it iu the figures 
in the Paper, for the very reason that Mr. Wilson had carefully concealed 
the names of the manufacturers who had furnished the data. The question 
had been discussed not very long ago in.two Papers in succeeding years 
by Mr. W. B. Sayers, the whole point of these Papers being that they 
could make a dynamo of less weight and cost, by so designing the parts 
that they got rid of the demagnetising effect of the armature or compen- 
sated for it, and were therefore able to work with less copper on the field- 
magnets, Further, a machine so designed could be produced at a lower 
price than а machine in which there was no such compensation; and if it 
were possible by any extension of Mr. Sayers’ order of ideas to find a 
reasonable way in which the armature of a dynamo could be made to mag- 
netise its own field magnets without any field winding at all, then he was 
perfectly sure they would be able to make a dynamo with very much less 
material, and the specific utilisation would certainly be greater. Mr. 
Wilson had said very little about efficiency. It was efficiency that governed 
the design, and probably the differences that were in the curves were 
accounted for by the fact that some firms work under Admiralty rules and 
others did not work under such narrow specifications as to heating and 
drop at full load. There were no curves given for arc lighting machines, 
it would be rather interesting to see how they came out. 

* Mr. W. H. RAVENSHAW aaid he had had a good deal to do with the 
getting out of price lists of dynamos, and was of opinion that prices were 
simply averaged from other people's prices. He had often heard it said, 
when tenders were being prepared. What do you think the other man's 
price is going to be?" and he knew that in some cases the price was simply 
averaged from the other man. The curves appear to be price-list curves. 
There was very considerable variation in the discounts allowed by the 
different firms, and he thought the curves ought to be plotted out accord- 
ing to the actual trade prices. 

* Mr. E. K. SCOTT had found the **inass-factor " idea come in very 
well in some machines he had designed for the Brush Company some 
four years ago. He wished they could have had the discounts knocked off 
the prices, because some firms take off 20 per cent. and 24 per cent. for 
cash, whereas some others only knock off 15 per cent. and 10 per cent.; and 
this would upset the price eurves considerably. As a matter of fact it 
appears to be the rule of the trade to quote the full discounts to all 
buyers. With regard to the Sayers machine, he was called in to advise 
along with Mr. Ravenshaw on a very large type of Sayers machine some 
time ago. For his own information, he went into the subject from the 
multipolar point of view, and found that there was little advantage in 
the Sayers winding for large machines. He had some particulars by him 
from actual costs, and there was very little in it indeed. 

* Mr. W. GEIPEL said that with regard to the term mass factor" in 
the Brush Company's offices, they had used the term “ watts by revolu- 
tion," which seemed to him more explicit. He thought а more useful 
curve would have been obtained by comparing the price of the machine 
with the watts, that was to say, giving the ordinates in pounds sterling, 
and the abscissee in watts. They would then get the price per watt, and 
he thought it would be a more useful curve than the one given. 


THE ELECTRICIAN, MARCH 12, 1897. 


651 


* Mr. SAM MAVOR said his firm had had a very large experience 
with the Sayers winding, and it had been entirely satisfactory. Prof. 
Thompson had seemed in doubt about the additional cost of the winding. 
It might be said that with the exception of the small ones, the additional 
cost for winding the armature on the Sayers principle was very trifling. 
In machines above 8 or 9 kilowatts there was an advantage in the Sayers 
winding, and he thought his firm would not object to giving curves of 
their own, relative to these machines, because the curves when compared 
with those of other machines would be highly creditable. Some of the 
speakers had suggested that the curves should be made out from the 
net prices, but he thought the most valuable curves of all would be the 
prime cost curves. 

* Mr. W. B. ESSO N thought Mr. Wilson had not laid himself open to much 
criticism. In short, the Paper was interesting and dealt with hard facts 
which was, from a critic's point of view, very unfortunate. As regards the 
method of comparing dynamos according to the speed of the armature he 
thought this had very considerable disadvantages, and he took it that it was 
mainly to get rid of these disadvantages that Mr. Wilson had introduced 
this new term which he called the “ mass factor." Mr. Wilson had referred 
io the question of temperature, and he thought it influenced the matter 
eonsiderably. 'The author had given them some data, but not enough. 
What they wanted to know was the efficiency of various machines which 
were indicated in the curves and also the temperature rise. With regard 
to the “weight,” it was this they had to pay for, and Mr. Wilson had 
suggested & basis of output-weight-price comparison which would be of 
considerable use to dynamo designers. 

* Mr. E. WILSON, replying, thought Prof. Thompson’s idea was a very 
pretty way of looking at the matter; but it was impossible for him (Mr. 
Wilson) to give more information than he had. He simply had the infor- 
mation as it was given in the price lists, and therefore had no armature 
diameters or anything of that kind, and he had simply taken the volt- 
amperes and revolutions per minute. He thought that what the engineer 
really wanted was a machine which would give with due economy a certain 
output at a certain number of revolutions per minute; the question was 
what would be its weight and price? Type and peripheral speeds were 
matters for ihe designer. He had nothing special in the way of 
arc lighting, and had only dealt with matters where he could give a 
number of curves. An isolated curve of an arc-lighting machine would not 
have been inuch good. In reply to Mr. Ravenshaw, he could not possibly 
deal with trade discounts. He was very pleased to hear that the Sayers 
machines had given such satisfactory results. With regard to efficiency and 
temperature, he believed each of the curves given represented a good 
machine, but he could not give the temperature and efficiency because he 
had not the data. "Turning to other matters, the data he had given 
might be to some extent tentative, for instance the introduction of forged 
steel in the making of dynamos would no doubt bring down their weight 
somewhat, and there was improvement in design. He would have liked to 
have heard something on four-pole machines. Nor was the question of 
polyphase work touched upon, but he thought he was right in saying that 
with regard to three-phase working the machines not only came out lighter 
but cheaper. 

...... 


THE FATAL ACCIDENT AT HAMPSTEAD. 


INQUEST. 


On Wednesday morning Dr. Danford Thomas, Coroner for the Central 
London district, held an inquest at the Hampstead Provident Dispensary 
on the body of a labourer named Henry White, aged 35, formerly of 
17, Gardner-road, Hampstead, who was killed while in the employment of 
the Hampstead Vestry in its electrical department on Saturday, 
March 6th. 

The Home Office was represented by Mr. Arbuckle, H.M. Factory 
Inspector ; and the Hampstead Vestry by its Clerk, Mr. A. P. Johnson, the 
Chairman of the Lighting Committee, Mr. C. H. Reed, and the chief elec- 
trical engineer, Mr. Geo. H. Cottain, M. I. E. E. 

Major Cardew, of the Board of Trade, wrote saying that he was unable 
to be present at the inquest ; but had made inquiries, and had no doubt 
that the man had died through an electric shock. 

Formal evidence of identification having been given by the widow, 

THOMAS GILL, a jointer employed by the Vestry, said that on the 6th 
inst. he and the deceased were syphoning the water out of a substation in 
Lyndhurst-gardens. Witness was outside while the deceased was inside 
standing on a narrow ladder. Suddenly he noticed deceased’s face switch 
and his eyes close, while he began to clutch at the ladder. He then fell 
right across the two transformers, and witness ran to the central station in 
Lithos-road to get the current switched off. The deceased had when 
standing on the ladder one foot on the iron belt round one of the trans. 
formers, which was the way they usually stood when working in these sub- 
stations. There were 24 of these in Hampstead, and the witness and 
deceased were used to working together in them, and had never received a 
shock before. 

HAROLD WOODALL, assistant engineer, said that when the last 
witness arrived at the central station he took off the feeders, and then 
went to the substation where the accident occurred. Witness saw White 
lying at the bottom of the chamber, which was about 8ft. deep, quite 
dead. Witness could give no idea how the accident happened. The leads 
and terminals of the transformer were insulated and enclosed in a large 
iron box, which was connected with the earth by a wire sufficient to carry 
off more than the whole current they were sending over the wires. The 
insulation on one of the wires had burned off, and that caused the current 
to leak to the frame of the transformer : but why the current did not go 
to earth he could not understand. The earth-wire was put in by order of 
the Board of Trade for the very purpose of preventing such an accident, 


EDWIN SAYERS, engineer in charge of the Vestry's outdoor mains, 
said that he inspected the substation on the Thursday before the acci- 
dent, and it was then all right. Personally he had such perfect faith in 
the efficacy of the earth-wire to carry off the current that he should not 
have hesitated in the least to have gone into the chamber to pull the 
deceased out had he been there at the time of the accident, though per- 
haps he might not have done so after having time to think about it. 
The transformer and the substation were put down under the supervision 
and to the plans of Mr. W. H. Preece, and had been approved by the Board 
of Trade. They were inspected fortnightly. There was no doubt that 
the fact that it was a wet day, and that the deceased's hands and feet were 
wet, helped to cause the accident, though this did not altogether account 
for it. It was altogether a mystery how the earth-wire failed to protect 
the man. 

Mr. GEO. H. COTTAM, the Vestry’s chief engineer, said that he had 
visited the substation since the accident with Major Cardew, of the Board 
of Trade. They examined it, and also two other substations, besides 
carrying out certain tests at the central station. Major Cardew had sug- 
gested additional means of earth contact, and the earthing of the metallic 
conductor round the wires. These suggestions were being carried out. 
Both the witness and Major Cardew could not account for the accident, 
and neither had heard of one like this before. 

Dr. HEATH STRANGE said he thought that death had ensued instan- 
taneously. There was a small burn on the deceased’s right foot, where the 
current entered, and two on his right hand, where it made its exit. 

The jury found a verdict of Accidental death. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 12th. 
PuysicaL SociRTY. 
5 p.m. Meeting at Burlington House. Paper to be read: 
* A Mechanical Cause of Homogeneity of Structure and 
Symmetry geometrically investigated, with Special 
Application to Crystals and to Chemical Combination.” 
Illustrated by Models. By William Barlow, 


INSTITUTION OF JUNIOR ENGINEERS. 


8 p.m. Meeting at the Westminster Palace Hotel. Paper to 
be read: The Protection of Buildings, &c., from Fire,“ 
by W. R. Beckton. 


ROYAL INSTITUTION. 


9 pm. Friday Evening Discourse, “The Source of Light in 
Flames,” by Prof. Arthur Smithells. 


SATURDAY, March 13th. 
ROYAL INSTITUTION, 
3 p.m. Afternoon Lecture II.: Electricity and Electrical 
Vibrations, by Lord Rayleigh, F.R.S. 


MONDAY, March 15th. 
SOCIETY OF ARTS. 
4:30 p.m. Cantor Lecture I.: “ Alloys" by Prof. W. 
Chandler Roberts-Austen. 


TUESDAY, March 16th. 
Roya. INSTITUTION. | 
3 p.m. Afternoon Lecture IX.: Animal Electricity," by 


Prof. A. D. Waller, F. R. S. 


INSTITUTION OF CIVIL ENGINEERS. 

8 рт. Ordinary Meeting. Discussion upon “ The Main 
Drainage of London," and The Purification of the 
Thames,” to be continued and concluded. Paper to 
be read: The Mond Gas-Producer Plant and its Appli- 
cation,” by H. A. Humphrey. 


WEDNESDAY, March 17th. 
RoyaL METEOROLOGICAL SOCIETY. 
7:80 p.m. Meeting at the Institution of Civil Engineers, 25, 
Great George-street, Westminster, when an illustrated 
Lecture will be given by Мг. G. J. Symons, F. R. S., on 
“ Meteorological Observations in 1837 and 1897." 


CARPENTERS HALL. 
8 p.m. Lecture by Prof. J. M. Thomson on “The Chemistry 
of certain Metals used in Building Construction.” 


Royat MICROSCOPICAL SOCIETY. 
8 p.m. Meeting at 20, Hanover-square. 


THURSDAY, March 18th. 
INSTITUTION OF CIVIL ENGINEERS. | 
$ p.m. Special Meeting. The Fifth James Forrest” 
Lecture: “ Bacteriology,” by Dr. G. Sims Woodhead. 


SATURDAY, March 20th. 
ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture III.: Electricity and Electrical 
Vibrations,” by Lord Rayleigh, F.R.S. 


„ Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. É | i | 
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ELECTRICITY SUPPLY TARIFFS. | 


In a Paper read last Monday before the Northern Society 
of Electrical Engineers, Mr. R. P. Wirsow discussed the 
various existing systems of charging for electric supply. If 
we include the simple method of charging pro rata and 
without discount, there are no less than eleven methods now in 
practical use in the United Kingdom; for since the reading 
of the Paper an eleventh system has been adopted at Burnley. 
The Town Council of Burnley have just ratified the recom- 
mendation of their Electric Lighting Committee to adopt the 
Hopkinson system, viz., £8 per annum per kilowatt of maxi- 
mum demand plus a charge of 2d. per unit consumed, with 
the option of a uniform tarif of 6d. per unit, with discounts 
for prompt settlement. The Hopkinson system was originally 
adopted at Manchester, but latterly it has had no practical 
exponent in any electric supply concern. Even these eleven 
systems, however, do not exhaust the resources of the supply 
station engineer; for in his Paper Mr. Wirsow suggests a few 
novel methods which have not yet been tried. In one of 
these latter the meter is driven by clockwork on а differential 
registering system ; but if the clock stops, the unlucky consumer 
is charged on the higher tariff. True, the faulty instrument 
is made to exhibit the fact on a dial; but it is not everyane 
who can keep his weather eye perpetually on an electric meter. 
The barometer is as much as most men can look after. But 
Mr. WinLsoN does not altogether pledge himself to such an 
uncharitable system; for he explicitly says that һе devoted 
some considerable attention to this subject from a perfectly 
disinterested point of view, and subsequently came to the con- 
clusion that the maximum-demand system was the best, but, 
owing to some criticisms raised by those to whom he advo- 
cated its use, he designed the automatic time-switch," just 
described. 

As regards the Wright” system of basing the charge 
upon the maximum demand, Mr. Witson has some pointed 
criticisms to offer ; but he makes no reference to an important 
matter which, by the way, we do not remember to have ever 
geen raised. Now that this system of charging has been used 
for a considerable time in many places, its influence upon the 
conditions of supply has been carefully studied, and a re- 
adjustment of the differential charges to meet the modified con- 
ditions has been made. We have already alluded to the recent 
alteration of the Brighton tariff to 7d. per unit for the first 
hour per day, and 13d. per unit subsequently consumed ; and 
we may remind our readers that when this system was first 
introduced the charges were 7d. per unit for the first two hours 
per day, and 34d. afterwards. The comparison between these 
two sets of figures raises an interesting and important ques- 
tion, namely, should a reduction of the first part of the tariff 
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Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent.1, 18 
Muirhead and Co., 54, Old Broad-street, E.C.; acd Kimer’s Ead, Kent ...... 16 
Nalder Bros. and Со..16, Red Liou-street. Clerkenwell, London, К.С......... 90 

` Nalder Bros., & Thompson, 84, Quecn-street, Cheapside, London, E. O0. 

Faul, R. W., 44, Hatton Garden; and oatfron Hill, London, E. .. 232 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, K. .............. 423 
Richard, Jules %%/%%%' ])) ęÄ ee ome See We Ook w READ Ma de 13 
Balmony (Н. M.) & Co., 61, Oharing Oross-rd., London, W. C. — 
Siemens Bros & Co.,13, Queen Anne’s-gate, London, S. W.; 4 Woolwich, Kent 6 


ADDRESSES. 


JULIUS SAX & CO., Ltd., Electrical Engineers and 
ELECTRIC LIGHT CÓNTRAOCTORS, RIDGMOUNT STREET, 
BTORE STREET, LONDON, W.C. 

Established 1855. 
g peoialities — Electrio Burglar Alarms, Fire 
n Clocks sod Fire Indioafors combined, Мән Ga 
Electric Vanes, Lightning Conductors king Tubes, Gas Ligh 
5 Testing and Telegraph ee Electrical To pede 
pparatus. 

Automatio Call Bells for Fire Stetions, &c., fixed at all Stations under the 

control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &c., as devised for and ad 


ев, Billiard Markers, 


H.M. Home Office. Contractors to H.M. Post Office and War Beet 
Eleotrio Lighting Domestio and Public. Estimates Free on Application. 


Eight Prize Medals awarded. 
Telephone No, 5848, Telegraphic Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 

STREET, LONDON, W., Electric Light Engineers and Contractors, 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, Dynamos, Lamps, Switches, Electroliers, Brackets, 
&o. Specialities in Primary Batteries for Electric Lighting, Venetian 
Shades and Glass, Oarbona, &о.` Tem Lighting on any scale at 
short notice. Estimates free. Telephone No. 3602, 


ANTI-FOULING COMPOSITIONS. PAGE 
Indestructible Paint Company; 27, Cannon-street, London, E.O. ............ 85 
Kirkaldy,(J.)and Sons, East London Works, Garford-street,London, E. 35 


ARO LAMPS. (See LAMPS) 
ASBESTOS. 


United Asbestos Company, Dock House, Billiter-street, London, B. O. 25 
Willcox (W. Н.) and Co., 84 and 86, Southwark-etreet, London . З 


AUCTIONEERS AND VALUERS (Mechanical). 


Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street. London, B. C., and 
Manchester 21 
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BATTERIES. 


Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8.W....... 16 
D. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent .. — 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 


Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C.; & Millwall, B 40 


*. 2 % „% „% „%. „% „%% „ 6% „ % „% „%% %%% „%% „%% „% „%ü% „60 Q 
General Electric Co., 69 71, & 88, Queen Victoria-st., Londo E & Salford 25 


W. G. 66 „ 2 „6 „6 оо — 
t. 6 
BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, В.Е... a. as co ~. os as aw 
BEARINGS. 

Roller Bearings Co., 1, Delahay-stroet, London, 8.ЎЎ............................ — 
BELTING. 

Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London, S... 8 
BOILERS. | 

Olayton & Shuttleworth, Lincoln; and 95, dtd Victoria-st., London, E.O. 15 

Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., Loadon, Е.О. 74 


t$ 


о расава & Goolden, 8, Whitehall-place, London, 8. W. Works: 
en 2 6% „% %%% „%%% оов % % % —— ‚—⏑ ‚ P P ¶ 09000009999 0600060»5209€9 
Mather and Platt, Salford Ironworks, Manchester . — 


Weeks (J.) and Oo., Chelsea, London, У.М 
CABLE COVERING MACHINERY, 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 18 

Wilson (John) and Son, Vulcan Works, Johnstone, Scotland — 
GABLE COMPANIES. 

African Direct Tel. Co., Winchester House, 50, Old-Broad-st., London, Е.С. ` 36 

Anglo-American pa Oo., 26, Old Broad-street, London, Е.С........... 39 

Brasilian Submarine Tel. Co., Winchester House, 50, Old Broad-st., London. 37 

Commercial Cable Co., 258, Broadway, New York, U.S.A. London Office, 

55 and 66, Bishopsgate-street Within, London, E.C ...................... 3B 
Direct United States Cable Co., Winchester House, 60, Old Broad-st., London. 89 
Eastern Telegraph Co., Winohester House, 60, Old Broad -st., London, Е.С... 81 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, E. O. 84 
Eastern & S. African Tel. Co., Winchester House, 60, Old Broad - st., London, E. O. 86 
Indo-European Telegraph Co., 18, Old Broad -street, London, E. C. ....... 5 
West African Telegraph Co., Winchester House, 60, Old Broad-st., London, E. 0 86 


10 % „%%% „eee eee 82 


CABLE SUPPLIES. 


Callender’s Cabie and Construction Oo., 90, Cannon-street, Gondun, E.C.; 
and Erith Marshes, Kent C0ͥͤ 8 de Raed are wees 
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Felten and Guilleaame—Sole Agonts: W. F. Dennis & Co., 28, Billiter-st., E. C. 1 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
Ss dat 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER" contains the latest, and most 


authentic information on all subjects connected with Engineering enterprise iu 
India and the East. 


Correspondence invited on any subject which may be of interest to the profession. 
RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) :— 


INDIAN RATE, Yearly ... Rs,20 | ENGLISH RATE, Yearly ... 40s 
Published at 137, Canning St., CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, S.W. 


USEFUL HANDBOOKS. 


By F. EB. BAD. 
Price 58. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDER’S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK. 


"THE ELECTRICIAN” PRINTING & PUBLISHING OO, 
1, 2 and 3, Salisbury-court, Flest-street, London, RO. 


ted, 
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И Yeu Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY: 


BEND a RE Z ins: 


MONTHLY MACHINERY REGISTER, 
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ingdom, Ready for Prompt Delivery. 


st Stock of Miscellaneous Machinery in the 
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Works: BOURTON, DORSET. 


London Show Rooms and Stores : 
11, QUEEN VICTORIA ST. E.C. 
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Classified Index to Electrical Trades— continued. 


CABLE SUPPLIES—Continued. 
Rritish Insulated Wire Co.. Preston ......................—............... 
Ed'son and Swan United Flectric Light Compavy, Raiswan-buildinge, 86- 87, 
Queen-street, London, E. O., and Branches 
Fowler- Waring ‘Cables Co., 10. Fenchurch- street London, E. C5 & N. Woolwich 
Genera] Electric Co.,69,71 & 58. Queen Victoria-st., London, E. C.; & Salford.. 
Glover (W. T.) & Co., Salford, Manchester ; and 89 Victoria-st., London. 8. W. 
Henley's (W. T. Tel. Works Co., T. Martin's-lane, Lond., E. C.; and N. Woolwich 


Johnson and Phillips, 14, Union- ct., Old Broad-st., London; & „лон, Kentl, 


London Electric W e Co. , Playhouse-yard, Golden-lane „London, E.C...... š 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.C. 3 
Siemens Bros. and Co. 123, Queen Anne’ a Gate, London; ; and Woolwioh, Kent 
a pt d оой des Cables Electriques, Cortalllod, Switzerland ...... 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
Victoria-street,London,E.C. and Шчөгроо1..................... — 25 
CARBONS. 
Brush ElectricalEngineering Co, 49, Queen Vietoria-street, London ,E.C. .. 
ae iL y оз Un n Westminster, B. WG ................... 
n and Swan ectric Light Com ’ Ediswan-buildin 86-87 
Queen-street, London, E. O., and Branches 88 8 ERES 855 Seay "n 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford.. 
Heurion, Fabius, Nancy, France 


м ъ= р 


к — — ERa 


E 


Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kenti 10 


Salmony (H. M.) and Co., 61, Charing Cross-road, London, W. CO. А 
Scholzig (Oscar), Dashwood House, London, E.C. ...... А 
1 Bros. and Co., 12, Queen Anne's-gate, London; and Woolwich, Kent 
Edison and Swan United Electric t Company, Ediswan-buildi 
Queen-street, London, E. C., оар 0 os we А каны iioi 
General Е1есігіс Co., 69, 71 & 88, Queen Victoria-st.,London,E.C.; & Salford., 
Harris (J. F. and G. 5, 58-60, Wilson-street , Finsbury, London. E. Se at 
McGaw and Co., Tork-road, Lambeth, London, CCC cas эз жже NE 
Oger Vand Co., Land 9, A 
oor and Co., 1 an rtillery-lane Bishops - , 
CONDENSING. PLA А NT, ry psgate-street Withont,E.C 
en on edford; and 19, Great George-street, London, 8.W. 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; Jes 9, n 
street, 1 NC W. 47% ТЕА ß ĩͤ ß dd ee wees 


Pulsometer Engineering Co., Nine Elms Don Works, Lond W 
conDuUITS. rks, London, 8. 


23 


28 
13 


20 
40 
16 


Crompton & Co. S Lambeth London B г-у ерт, C. and e a 24 
25 


Doulton and Co., Lambe 


Johnson and Philli eae Union-ot,, Old Broad-st. „London ; : * Chariton, Kent 1,18 
20 


са 8,W. осов оо оор 002090006 € 


don, B.E. em us OO ою Om a 0 ою Gam ms етю Gu 


r „E. O. oe ow 
ross- 5 
Edison and Swan United Electric Light Company, 8 Ediswan-bulldings! 9527; 
Queen-street, London, E.C., and noches ........ 5 
General Electric С [^ 69, 71 &88, 1 & oo QueenViotoria st. London, E. C.; & Saltord.. 
N and Co., Norwich e æ =e =e — — 
Balmony (Н. M.) and Ce. Gl, Charing Ot Oross-roed, London, W.O. =. = = æ- 


Doulton and Co., Lambeth Pottery, 
OUT-OUTS. 
Berend (O.) and Co.,DunedinHouse, 


Dorman apnd Smith. Manchester; and 94, 


8 
26 


2 


14 
21 


DISINFEOTANTS. 
Sanitas Co., Three Colts Lane Bethnal Green, London, ... as mmo 
DYNAMO BOLTS. 
Armstrong, Stevens and Son, Whittall. -street, Birmingham 
Bride e BRUSHES. 


ckson, James, 48B, Gray’s Inn-road, London, W.C. e*-o906090900090*06506€ . 86-87 феоо 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87 
Queen-street, London, E.C.. and Вгапсћев.......................-...... 6. 


General Electric Co., 69,71 & 88, Queen Victoria-st. „London, E. C.: & Salford. 
DYNAMO MANUFACTURE «9. 

Allen (W. H.), Son and Co., Bedford; and 19, Great George-st. ,London, 8.W. 

Brush Electrical Engineerin Co. ,49, Queen Victoria-street, London, Е.С... 

Clarke, Chapman and Co.,Ga head-on-Tyne; and 50, Fenchurch-at., London 

Clayton Foundry Co., Clayton, Manchester 


РАСТ 


3) 
18 


25 
18 
RB 
x 


Crompton & Co. „Mansion House- bulidings, London, K. C.;: and Chelmsford 8,2 T 
1 


Crypto Works Co., 29, Clerkenwell-road, London, Е.С....................... 
Davy Electrical Construction Co. 15, Victoria-street, Westminster, S. W. 
Easton, Anderson& Goolden, 3, Whitohall-pl., London, B. W. Works: Erith, Kent 
Edison and Swan United Electric Light Company, 'Ediswa n-buildings, 96-87, 
Queen-street, London, E. C., and Branches 
Electric Construction Co., ‘Wolverhampton; and “Dashwood House, ‘Old 
Broad-st., London, E.C. 
Fowler (J. ) and Co., Leeds, and 6, Lombard- street, London, E.C. . ...... 
General Electric Co. „89, 71K 88, Queen Victoria-st., London, E. C.; &Salford.. 
Holmes (J. Н.) and Co., Newcastie-on-T yne; and 17, Soho- square, London, W. 
Johnson and Phillips, 14, Union-ct., Old 
Laurence, Scott and Co., Gothic Works. Norwich’ — е өө —— ssn —— 
Mather and Platt, Selford Ironworks. Manchester 


road-at.,London ; & Chariton, Kent1,18 


29 
40 


5 
N 
25 
4 


Newton Electrical Works, Taunton, England ....................... eis a iie v 15 
Opperman, C.,3, wyo tt-street, Clerkenwell, London, E. o-————ÓP— 
Siomens Bros. & Co., 1 doen Anne's-gate, London B. W.; & Woolwich, Kent % 
EBONITE AND VULCANIT 
Harburg India Rubber C. Oo. . Winter, 188, London Wall, Wood -st., London 9 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester „ 
ELECTRIC BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, о 
Queen-street, London, E.C..and Branches ........... — 
General Electric Co. ‚69 71 ® 88, Queen Viotoria-st. London, E. С; `& Salford.. уб 
Telegraph Manufacturing Co., Helaby, near Warrington ; and 11, Queen 
Victoria сов London E E.C,, and Liv 33232 8 
Western Electric Co., 79. Coleman-strect, ndon R. C. . 13 
ELECTRIC GAS LIGHTERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street,London, E. O., and Branches — 
General Electric Oo., 69 & 71, ‘QueenVietoria-st London,E. о; & alferd. 25 
ELECTRIC LIGHT CONTRACTORS, 
Belliss (G. E.) & Co,, Ledsam-street Works, Birmingham; and 9, Victoria- 
street, London, 8.W 0 J ОЛКУ ОООО E A E +s „ Bi 
Brush E » Queen Victoria-street, London, E.C. — жө. 283 
Crompton & Co. Mansion u Hanse buildings, London E C.; and Chelmsford 8, 24 
Davy Electrical Construction Co., 15, A es padre Westminster,8.W. .. 23 
Drake and Gorham, 66, Victoria „London . 7 
Easton, Anderson and Goolden, 8, Whitehall place London, S.W. „е. 40 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
"Broad-st., London, E. O. "* „„ Err 5 
Blee. Power Storage Co. . London, E.C., and 40 
Fowler (J.) and Oo., Leeds ; and 6, Lo London, EO, . ., 8 
Henley (W.T. ol Workso. I Mariin'eine Cannon London AN Wool wich 1 
Hindley 11, London, Е.С : & monter Dome 
Johnson Taten dl, ОМ Broad-st.,Lond. M C. Ohariioa,Kent 1, 18 
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Classified Index to Electrical Trades— Continued. | 


ELEOTRIO LIGHT CONTRAOTORS—Continued. 
Laing, Wharton and Down, 82a, New Bond-street, London, VVMVMWw .. . 
Laurence, Soott and Co., Gothic Works, Norwich 
Mather and Platt, Salford Ironworks, Manchester 
Sax (Julius) and Co., Ri ount-street, Store-street, London, И.С. 
Siemens Bros. & Co., 12, 

ELECTRIC MINE EXPLODERS. 

Siemens Broa. & Co., 19.Queen Anne's-qate London, S. W.; & Woolwich, Kent 

ELEOTRIO MINING MACHINERY. 

Baston, Anderson & Goolden,8, Whitehall-ol., London. 8. W. Works: Frith. Kent 
Edison & Swan‘ United Electric Light Company, Edis wan - buildings, 86-37, 
Quee-street, London, E. C., and Branches 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford . 
ELECTRIC TRAMWAY SUPPLIES, 
Anderson, A. and J. M., 85, Victoria-street, Westminster, London. S. W. 

ENGINEERS and CONTRACTORS 

ies (9; уе Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 
Landon, 8. 


irming р 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W.. 


and Gorham, 66, Victoria-street .Londo - 
Easton: „ and Goolden, 3, Whitehall-p » London, S. W. Works: 
nt 2000009 6 орооовово ово 5 ооаво 00000000 • оооорвоосооовсотоьеоео ео 

Electric Construction erhampton ; and Dashwood House, Old 


. W. **e—9*9e«0920200 о-0 о ое 


Mavor and Coulson, 47, King-street, Bridgeton Cross, Glasgow ............... 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ...... 
Rigg, J. H., 48, Skinner-lano, Le edi 5 
Palsometer Engineering Co., Nine Elms Iron Works, London, S. ........ 
Sax (Julius) and Co., Ri ount-street, Store-street, London, W.O........... 
Siemens Bros. & Co., 12, Queen Anne's-gate London S. W.; & Woolwich, Kant 
Westinghouse Electric Oo., 82, Victoria - street, Westminster, London, S.W... 
ENGINE PACKING. . 


London, E. O. 
Croasle ре, Ои Manchester K. C. 
Davey, Paxman Co.,Colchester ; and 78, Queen Victoria-st., London, E.C. 


оооовоооооо в рооооооооопосвовоооовоо оо оо о ео „%%% „„ „„ „„ оо 


th, sooo 
Fowler (J.) and Oo., Leeds; and 6, Lomharà-street, London, E. Oo. 
, Armley-rd, Leeds; a id 16, Gt. George-st, London, 8.W. 
Bourton, Dorset 


` Ransomes, Sims, & Jefferies, I wich ; and 9, Gracechurch-st., London, Е.С. 
Globe Works, 


Naumann, P., 71, Pentonville-road, London, ꝰùi . 
& E., Bridge House, 181, Queen Victoria-street, London, E.C.... 
EXPANSION SHEETING AND RINGS. 
ipae Asbestos Company, Dock House, Billiter-street,London,E.0 ...... 
Delaware Hard Fibre Company, 15. Long-lane, London, B.O.... a: a a = oe 
Moseley (D,) and Sons, Chapel Field 8 Manchester 
Mossos and Mitcheli.68-71 Ohiswell-street London, E.O es эз эз oa ot ою an aD = an 
FITTINGS FOR ELEOTRIO LIGHT. 
and Froud, 40-42, Ohandos-street, Strand, London, W.C............ 
- Crompton & Оо. Mansion House-buildings, London, E.O., and Chelmsford 
Dorman and Smith Salford, Manchester ; and London and Gl R 
Edison and Swan United Electric Light Company, Ediswan Buildings 
, _ Queen-street, London, E. C., and Branches 
- Kvered and Co., 27-85, Drury-lane, London, W. C.; and Birmingham........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.,& Salford . 


Johnson & Phillips, 14, Unlon-et. Oid Broad-st., London; & Chariton, Kent.1 18 


Zaing, Wharton and Down, 824, New Bond-st., London, W...... 
` Lundberg, A. P., Bradbury-street, Kingsland, London, N. e 
Macfarlane and Co., Glasgow ............ Sticke ns 
Боп; ru i м Со., A EN 5 
egraph Man urin ., Helsby, near Warringto 
Victoria-st., London, . C. and Live | РАНЫ АРЕНЫ d Cel ca cathe rd 
Western Electric Co., B9, Coleman-street London, EO, ., 5... io 
FLUORESCENT SCREENS. 
Berend (s Co., Dunedin House, Basinghall-avenue, London. Е.С. .... 
Bonnella (Н. D.) & Son, 58 Mort wer-street, London,, .................. 
- Cossor, 67, Farringdon-road, London, Е.С. ............... F 
© Hicks, J. J 7 8, 9 and 10, Hatton - garden, London, E.O 


Ed'son & Swan United E‘ectric L 


n; and 11, Queen 


ооозооовооооеоооеоооооо ве 


ht Company, Ediswan-buildings, 86-87, 
ranches 


GENERATORS. 
British Thomson. Houston Co., 83, Cannon-strect, London, E.C. ......... 
QLOBES AND SHADES. 
Dorman and Smith, Manchester; and Londonand Glasgow Wp 
Drake and Gorham, юна йге Dondon, Ср СОРРИ ^ 
Edison and Swan United Electric аы ‘Company, Edis.wan-buildings, 


l. C., & Salford . 


Johasonand Phillips, 14, Union-ct,, Old Broad -at, London; & Chariton,Kent 1,1 


HYOROMETERS. 


Hioks, James J., 8,9 & 10, Hatton-garden, London, E. d ee ш —— 


ueen Anne's-gate, London,S.W.; & Woolwich, Kent 
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NDIA RUBBER. : 
Harburg India Rubber C. Oo., F Winter 188. London Wall, Wood-st , Е.С... 
Moselev D. яой Sons,Chapel Field Works Ardwiok,Mancheste 

INSTRUMENTS. s 
Berend (O.) and Oo., Dunedin House, Basinghall-avenue,London, Е.О, .... 
Cambridge Scientific Instrument Co., Cambridge .................. — 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 


PAGE 


9 


99 
7 


14 
Crompton and Co.. Mansion Houge-buildings, London. E. C. & Chelmsford..8, 24 


Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 


Qaeen-street, London, E. C., ani Branches Suse ed ee 
Elliot Brothers, 171, St. Martin's-Iane, London, W.C ..... wks 5 " 
Evered and Co., 27 


‚Drury-lane. London, W.O. : and Birmingham "—— 
Evershed & Vignoles, Woodfield Works. Harrow-rd., London, Wh... .. 
General Electrio Co., 69. 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E. CO. 

Johnson & Р 
Muirhead and Co , 54, Old Broad-street, R. C.; and E'mers End Kent  .... 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell. London, H. C 
Nalder Brothers and Thompson, 81, Queen-st, Cheapside, London, Е.С. .... 
Paul, R. W., 44, een жае, and Gt. Saffron Hill, London, E.C. ........ 


Pitkin, J., 66, Red n-street, Clerkenwell, London, E. O * 2 6 6 „% „% 6% 200808 99 025 
Richard, Jules, Paris "99999099 FFF @esecese ee eeeeeeenveseneeeeeeeoed 
Sax (Julius) and Co., Ri ount-street, Store-street, London, W.C........... 


C. €99989009990000280€0€900€9€09 
Co., Helsby, near W. n; and 11, Queen 
ctoria-street, London, E. G.; Liverpool 5 V 


Ba ley & Co., Stanhope-streat, Birmingham 0 6 % %% %% „%% „% %%% „e „„es „eee 
Bullers Limited, 62 and 88, Queen-st, London, E. C.; and Hanley and Tipton. 
Delaware Hard Fibre Co., 15, Long-lane, London, k. Oo... e ener nn 
Moseley (D.) and Sons, Chapel Field Works, Ard wick, Manchester 
Wannan and Mitohell. 68-71. Ohiawell-atraat.London, E. C 
Scholzig (Oscar), Dashwood House, London, E.C. .......cccccceccccceccsece 
INSULATORS. 
Bullers, Limited, 83 & 38, Queen-st., London, K.C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, S. KK 
Edison and Swan, United Electric Light Company, Ediswan-building4, 88-87 
Quoen-st, E.C., and Branches оогооо о e .925099009500€900*592590€090»9099006009€9 =» оо 
Evered aud Oo., 37-56, Drury-iane, London, W. O.: aud Birmingham.. ..... 
General Electric Co., 69, 71 & 83, Queen Victoria-st ,London, E. C.; & Salford . 
Henley's (W. T.) Tel. Works Co., , Martin’s-In, Cannon-st., Lon., & N. Woolwich 
Johnson & Phi 
Siemens Bros. & Co., 13, Queen Anne’s-gate, London; and Woolwich, Kent. 
VVV 
6 p an „ He » near nj an een 
Victoria-street, London, E. O. and Li i 


Berend (O. ) and Co., Dunedin House, Basinghall-avenue, London, E. C. 
British Thomson-Houstoa Co., 88, Cannon-street, London, B.C. ............ 
Brockio-Pell Arc Lamp, 97, Queen Victoris-street, London, E. CC.. 
Brush Electrical К eeriny Co.. 49, Queen Victoria-street, London, E.U. .. 
Conse and Simon, 5%, Queen Viotoria-street, London, Е.С 
Cossor, 67, Farringdon-road, London, E.C. 


el,. 8 


LAMPS. 


езоое 00000 06 


Crompton and Co., Mansion House-buildings, London, E.C. ; & Chelmsford 8, 


Crystal E ectric Lamp Со, St. Stephen's Chmbra, Telegraph-»t, London, Е.С. 
Davy Electrical Construction Co., 15, Viotoria-etreet, Westminster, S. W, .. 
‘Dorman and Smith, Manchester; and London and Giasgow — 
Drake and Gorham, 66, Viotoria-street, London, S.W. ...................... 
Edison and Swan United Electric ht Co., Ediswan-buildings, 86-87, 
Queen-street, E.C.; and Branches........ css J ĩðx2 етс наванне 
Blectrio Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E.C. 6 %% оо оо 
Gabriel and Angenault, 84, Victoria- street, London, 8. W. 
General Electric Co., 
u Hard Incandescence 

London, E.C. оооовоооооозоеооооова оо ооооооооовпооооосоовоосоооооеоо 

Holmes (J. Н.) and Co., Newoastle-on-Tyne; & 17, Soho-eq, London, x .. .. 
Hungarian Incandescent Lamp Со. —801e Agent, Fernand Kspir,8, East India- 
avenue, London, Е.С. ............... 
International Electric Co., 55 


, 71883, Queen Victoria-st., London,E.C:; & Salford. 


Redoross-street, London, E.C, 


Johnson & Phillips Arc), 14, Union-ct, Old Broad-st, London; & Chariton, Kent 1, 


Scholzig (Oscar), Dashwood House, London, E. C. o sososessosassoosooso o... 
Siemens Bros. and Co., 13, Queen Anne's-gate, London, 8. W.; and Woolwi 

Still (W. M.) & Co.. 34, Charies-street, Hatton-garden, London Seu Ce. we PET 
Sunbeam Lamp Co., Gateshead-on-Tyne; and 5U, Fenchurch st., London, Е.С. 
Wein dmiralstrasse 18d, Berlin. —Sole Agents, Wilhelm and Co., 


LAMPHOLDERS. 
Edison and Swan United Electric Light Company, Bdiswan-buildings, 86-87, 
Queen-street, London, E. O., and Branches зоосоор „ „„ „„ „„ 
General Electric Co., 60, 71 & eu, Queen Victoria-street, London; & Salford. 
LAMP PILLARS | 
Edison & swan United Eleotrio Light Company, Ediswan- uildings, 86-37, 
Queen-street, London, E.C., and Branches .............................. 
General Electric Co., 69, 71 & 88, Queen Victorla-st., London, E. O.; & Salford. 
Macfarlane and Co., Glasgow .........- 
LIGHTNING CONOUCTORS. 


hiliips, 14, Union-ot., Old Broad-st., London; & Charlton, Kent 1, 


, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1, 


ee lelS Zo НА КЕ ДЕЕ 


oo 
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Lamp Co.—Sole Agents, Wilhelm and Co., Wool 
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181 


25 


25 


Edison & Swan United Electric Ligbt Company, Ediswaa-buildiags, 86-87, : 


Muirhead and к; Ade Old Bro.d-street, 


Edison and Swan, United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E. C., and Branches 3 А 

Elliott Brothers, 101, 8t. Martin’s-lane, Charing Crose, London, W.C........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Baltord:. 
Henley's(W. T.) Tel. Works Co.,27, Martin’s-lane, London, and N. Wool 
Johnson & Phillips, 14, Union-ct., Ola 
Laurence, Boott an Co., Gothic Works, Norwich......... *9250695069200909060080 9 0 „b 
Lundberg, A. P., Bradbary-street, Kingsland, London, N. 3 
Muirhead and Co., 54, Old Broad street, Е.С. ; aod Elmer’s End, Kent. 
Nalder Brothers and Go., 16, Red Lion-street, Clerkenwell, London, E. C..: 
Sax (Julins) and Co., Ridgmount-atreet, Store-street, London, W. C.. 

.: Biemens Bros, & Co., 12, Queen Anne's-gate, London, B. W.; & Woolwich, Kens. 
Telegraph Manufacturing Company, Helsby, near 

-  Wictoria-street, London, B. O.; and Li » 


vorpoo — Of 99 0.8 оо ел эл ed ма ол ез ео ев 


Broad-st., London; & Charlton, Kent.1, 1 
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| DUNEDIN HOUSE, 
BASINGHALL AYENUE, 
1 LONDON, Е.б.\{ 


(LIMITED), Telegrams :—'* YTTRIUM LONDON." 


ас 


FRANKFURTA.M. IME 
f 


THREE-QUARTERS FULL SIZE, 


STANDARD DEAD-BEAT CONTROL 8 ea ена a 
9 
AM PEREMETERS CONSTRUCTED ON THE PRINCIPLE OF THE DEPREZ- 


D'ARSONVAL GALVANOMETER. 


AND 
This Instrument can be connected to any desired cell regardless 


of the direction of the current, as it deflects to both sides and can 
be read in any position. 


: з — rover ary He * tat a eeni "D 


f = : 
| «$ 160 
y | 


7/400 ACH 


MULTIPLE CONTACT 


Tachometers. i cipi SWITCHES, 


*9999999999909999 


STOCK PATTERNS. 


Used and constantly ordered by the prin- SINGLE and DOUBLE REGULATORS for— 
cipal Dynamo makers and Marine - engine 10 13 21 25 Cells. 
builders all over the world. 30 50 100 200 300 AMPS. 


i 
| 
i 
* 
\ 
$ 
$ 
$ 
+ 
I 
E: 
au 
+ 
+ 
+ 
X 


Unsurpassed for Workmanship & Accuracy. 
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Classified Index to Electrical Trades.— Continued. 


METERS (Electricity) 
Chamberlain and Hookham, New Bartholomew-street, Birmingham 
Edison and Swan United Electr-o Light Company, Ediswan-buildings, 86-87 

Queen-street, Loudon, R.C., and Branches......... ——»"——— —— (€ es 


14 


General Electric Co,, 69, 71& 88, Queen Victoria-st, London, E.C.; &Salford 25 
Johnson and Phillips, 14, Union-ct.. Old Broad-st., London; & Charlton, Kent. I. 18 


Laurence, Soott and Oo., Gothia Works, Norwich. РЕ 
ö Electric Co., 82, Victoria -street, Westminster, London, S. W. . 
Sanders, Wake & Co., 23, Great St. Helen“e, London, E.C. ................ 
Wiamus (F.) & Sona, 10. Tower-hill, and 103 and 103, Minories, Londen, Е.О. 
MICROPHONES. 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 
haftesbury-avenue, London, W. C.: and Coventry, England. 
General Electric Co., 60, 71 & 88, Queen Victoria-street,London, E. C.; & Salford 
InternationalElectrio Company, 55, Red Oross · street, London, E. C 
MOTORS (Electric). 
British Thomson-Houston Co., 89, Cannon-street, London, E.C ........... В 
‘Brush Electrical Engineering Co, 49, Queen Victoria-street London E,C 
Clayton Foundry Company, Clayton, Manchester .... ..... .... .......... 
Crompton & Co., Mansion House-buildings, London, E.C. ; & Chelmsford. 
Crypto Works Co., 29, Clerkenwell-road, London,-E.C. ............ ....... 
Easton, Anderson & Gooldea,3, Whitehal)-pl.,London,S.W. Works: Erith, Kent 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 
37, Queen-stroet, London, E.C., and Branches.......... ..............-.. 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad - street. Loudon, Е.С... : 


Johnson & Phillips,14, Union.ct., Old Broad-st., London; & Charlton, Kent 1,1 


Laurence, Soott and Co., Gothic Works, Norwich ................... -— 
Mather and Platt, Salford Ironworks, Manchester ............. .. aris 
Newton Electrical Works, Taunton. England _......................<5+.5- 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W. and Woolwich 
NON-CONDUCTING COMPOSITION. 

United Asbestos Co., Dock House, Billiter-street London, E. C.. 
NON-MAGNETISABLE WATCHES. 

Smith (S.) and Son, 9, Strand, London, W. oOo... Q 
OIL FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 


Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London; and Manchester 
PAINTS, &c. 


Indestructible Paint Co., 27, Cannon-street, London, B. ne = =. ne =e =e =s «a 
PATENT AGENTS. | 
Chapman (J. G.), 70, Chancery-lane, London, W.C. ©2008 20 = ө „6% оо „% оз ое OD те 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W.C. ............ 
PORCELAIN. 
Ballers Limited, 82 & 33, Queen-3t., London, E. C.; and Hanley and Tipton 
POROUS CELLS. 
Epstein Elec. Accumulator Co., Victoria Mansions, 98, Victoria-atreet, 
Westminster, London 8.W. 5 E 0 * 6 %% % %— ö „„ „6% „„ % %% „ % %%% „„ % „%%% „% %%% „%% „„ „%% 666666 во 094 
UMS Ad .)and Sons, London Potteries, Lambeth, London, 8.W............. 
Allen, Son and Co., Bedford; and 19, Great Sorge to London, S. W.. 
9 


Bellis (G. E.) & Co., Lodsam-st. Works, Birming and 9, Victoria-st., 
Lon on, S. sevens 292 2 2 „ 6 6 е 6 6 6 „6 „„ % %%% % % „% „%% %%% u ее овоо вооооо оо оо — F⏑F⏑D t e eve 


6 % „% „% 6 „% 6 „%% %% „%%. % „% „%%% „% „%„.—“ꝓ½½ „ %% „„ 666% 2 
Easton, Anderson & Goolden, B, Whitehall -pl., London, 8. W. Works: Erith, Kent 40 


SAND BLAST APPARAT J8. 

Tilghman’s Patent Sand Blast Co., Brondheath, near Manchester 
SOREWS, TERMINALS, co. 

Automatic Standard Screw Co., Halifax .................- eee erre 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 

Queen-stteet, London, E.C.,and Branches ЕЕ 

Lehmann, Bros., 88 Hampshire-street, Torriano-avenue, London, N.W....... 
SOREW THREADS. i 

L ann Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... 
SHUNT-BOXES. i 


Paul, R. W., 44, Hatton-garden, and Great affron-hill, London, E.C .... 
SOCKETS. 


ear +з %%% зо э о ээ өө э ө э ө э» ө овое 


STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth. London, S. EZ.. 
Stiff (J.) and Sous, London Pottery, Lambeth, London, S.. 
STORAGE BATTERIES. (See AcOUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 
Dunoan, Wallet and Co., 114, fenchurch-street, London, E, Oo... 
Indestructible Paint Co., 27, Cannon-street, London, £.C. 


6 6 „„ „% „%% „ „%% „ agen „6 „6 „ 
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Johnson & Phillips, 14, Union-ct., Old Broad-st., London: & Charlton, кы 


Muirhead & Oo., 51, Old Broad-street, E.O. ; and Elmer's End, Kent 
SURFACE CONDENSERS. 
нош G. а. & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
ndon, S. 
Easton, Audersor & Goolden,8, Whitehall- pl., London, S. W. Works: Erith, Ront 
SWITCHES AND SWITCHBOARDS. 


Crompton and Co., Mansion House-buildings, E. C.; and Chelmsford  .. 


6 6% %% „%%% % %% „„ % %%% %%% „%ꝗ%ĩſn „ „ „„ ов оо 


© 
Evered and Co., 27-36. Drury-lane, London, W. C.: and Birmingham...... 
General Electric Co., 89, 71 & W, Queen Victoria-st.,London, E. C.: & Salford 
Holmes (J. H.) & Co., Newcastle-upon-Tyne : & 17, Soho-square, London, W. 
Johnson & Phillips, 14, Union-ct., Old Broad 
Laurenoe, Scott and Co., Gothio Works. Norwich ..... сеж» QA UMS Car dd 
Lundberg, А. P., Bradbury-st. Kingsland, London, NN.... . 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London. E.C. .... 
-— so Bros. & Co., 12, Queeu Anne's-gate, London, 3. W. ; & Woolwich, 
Connolly Bros. dana f Manchester, London Agent: C. F. Quicke, 72 


Finsbury-pavement, Е.О, .............................. RAMOS „ 
Edison and Swan United Electric Light Company, Ediswan-buildings, 38-37, 
Queon-street, London, E.C., and Branches................. 33 OE EN aS 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, . C.; & Salford. 
Victoria Rubber Company, Edinburgh 

TELEPHONE APPARATUS. 
C. T.C. and Manufacturing Co., 186-155, Shaftesbury-avenue, London, W.C. ; 
and Coventry, England, 2 эе ое %%% оо GD з о.о „„ GD ass „ 5b OB „ „ „ 


ese eeneeeeoaseeeseeeveaseee „„ „% 0.09029 9.0 


20 
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25 
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-st,, London; & Charlton, Kent 1,15 


20 
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181 


14 


PAGE | TELEPHONES, P 
C. T.C. and Manufacturing Co., 183-188, Shaftesbury-avenue, London, W. C.; 


and Coventry, Eu glance. „„ã ое 
Edison & Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E.C., and Branches enn - 
Gonore ug kay со, 69,71 8 88, Pasir . E. C ^ 11 Odes 
egrap anufacturing Co., He near Warrington, an ; Queen 
Viotoria-street, London, E. C.; and Liverpool = 
Western Electric Co., 79. Coleman-street 


London, E. G. eee 


TELEGRAPH ENGINEERS. 


Elliott Brothers, 101. St. Martin’s-lane, Charing Cross, London, W. C... 
Henley’s (W.T.)Teleg. Works Co., 27, Martin's-lane, London, & N. Woolwich 


Johnson & Phillipe, 14, Union-ct., Old Broad -st., London: & Charlton, Kent 1 


Muirhead & Co., 54, Old Broad-street, B.C.: and Elmer's End, Kent. 

Sax (Julius) and Co., Ridgmount- street, Store-steet, London, W. ...... 

Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 

Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen 

Victoria-street London, E.C. $ and iverpool €€*9000660»-990900080000000259 os 

THERMOMETERS. 

Hicks, James/J.,. 8, 9 & 10, Hatton-garden, London, E.C. "6999060609 0286008 06.0 ое 
TRANSFORMERS. 

Brush Electrical Engineering Co. 49, Queen Victoria-street, London, E.O. 

C. T. C. and Manufacturing Co., 188-188, Shaftesbury-avenue, London, W-C. ; 


es 
, 


ondon.3,W. Works: Erith,Kent 


Quoen-street, London, K. C., and Branches Wed ide 
Electrio Construction Co., Wolverhampton, and Dashwood House, Old 
road-st., Fondo, ,, t eskieserkis 


B „K. 
General Electric Co., 69, 71, & 88. Queen Victoria-st., London, E. C.; & Salford 


London, E. G. & Cheimstord. 5,24 
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Johnson & Phillips, 14, Union-ct., Old Broad-st., London; 4 Charlton, Kent 1,18 


Laurence, Scott and Co,, Gothic Works, Norwich ......... 3 
Siemens Bros & Co., 12. Queen'a Anne's-gate, London, 8. W.; & Woolwich 
Westinghouse Electric Co., 32, Viotoria- street, Westmiuster, London, S. W. 
TRANSMITTERS. 
C. T.C. and Manufacturing Co., 186-188, Shaftesbury-avenue, London, W. C.; 
and Coventry, England................ ..... o ose cee ......... sehn 
Edison & Swan United Electric Light Company, Ediswan-buildiags, 86-87 
Queen-street, London, E. C., and Braaches .. — s 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st , London, E.C.......... Weave ae kel 8 eee rae oe 
General Electric Co., 69-71, Queen Victoria-st., London EB. O.; and Salford 
TRAVELLING CRANES. 
Easton, Anderson & Goolden,8, Whitehall-pl., London, S. W. Works: Erith,Kent 
Electric Construction Go., Wolverhampton; and Dashwood House, Old 
Broad-st., London, 1 65225252 6% „%%% „%% 6 оо „% ꝙõ %% %—ð[rXnůkn „„ „6% „%% „% „„ „%% „% „% 6% é „ ото ое 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; & Salford 
TURBINE MAKERS. 
Easton. Anderson& Goolden, 8. Whitchall-pl., London, S. W, Works: Erith,Kent 
Gilbert Gilkes and Co. Kendal *es*9e0»«020290008600*e0€90000290000009090600*7099 
Günther (W.) & Sons. Central Works. Oldham *"e0*09*00600906000090€9905209€8*20*099 
Howes. S.. 64, Mark-lane. London, E.O. *69006086280980926000200090000009090900200€0 
TURNERS (ivory and Hard Wood). 


Bonnella and Son, 58. Mortimer-st., W.; and 42-43, Kirby-st., London,E.C. 


UNDERGROUND MAINS. 
Callender'8 Cable and Construction Co., 90, Cannon-street, London; Erith 
Marshes, Kent 


оз о оо % %%% ор „ „% „% „%„%„%/%e е ооооаооое „„ „% „ % %%„%0797Z „ „„ (E E E [ENEEEEJ 


VENTILATING. 


6 
32 


14 


17 


Belliss (G. E.) & Co., Ledsam- street Works, Birmingham; and 9, Victoria- 35 


stroet, London, 8. W ано геена аана NERA EAE EAE 

Blackman Ventilating Company, 63, Fore-street, London, E. 000 

Matthews & Yates, Swinton, Manchester 
VOLTMETERS. 


3 


Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. en 


Drake and Gorham, 66, Victoria-street, London, S.W. ................ ae 
Edison & Swan United Electric Light Comp*ay, Ediswan Baildiags, 36 & 

87, Queen-street, London, E.C., and Branches ........... nm 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 

Broad-st., London, E. C. sede sed vise abate sr ie sesen 
Elliott Brothers, 101, St. Martin’s-lane, London, W.C............ .... sew шә 
Evershed and Vignoles, Wood fleld Works, Harrow-rd., London. ...... РС 
Genernl Electric Co.. 69, 71 & 33, Queeu Victoria-st., London, E. C.: & Salford 


- 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London: & Charlton, Kentl, 15 
t 


Muirhead & Co., 54, Old Broad-street, E. C.; and Elmer's End, Kent 
Nalder Bros. and Co.; 16, Red Lion-street, Clerkenwell. London, E. C. 
Nalder Brothers & Thompson, 84, Queen-strast, Cheapside, London. E. C. 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, E.C. .... 
Pitkin, J.. 56, Red Lion-street, Clerkenwell, E.C. ................. — 

Richard, Jules. Paris „ 2 вое sie 
Salmony Пе М.) and Co., 113-120, Charing Cross-road, London W.C....... 
Siemens Bros. & Co., 12, Queen's Anne's-gate, London, S. W.; & Woolwich 
White, James 16-20, Cambridge - street Glasgow ............. e ave FE 

VULCANITE. 
Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, Е.С. 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester........ 
WIRE (Covered and Uncovered). 

British Insulated Wire Co.. Prestoo˙“˙n˙nnns онооно Р 
Connolly Brothers Blackley, Manchester—Agent: C. F. Quicke, 72, Fins- 
bury-pavement. London, . . div VVV 
Edison & Swan United Electrio Light Company, Ediswan Buildings, t6 & 
87, Queeu-street, London, E. C., aud Branches 2 q .. . 
Felten and Guílleaume— Sole Agents, W. F. Dennis and Co, 38, Billiter-st. 
London 6 % % з о6о 509 % 000 00000300 000. eee eee e eee ee 9095*8909500*5080*090060200009000 
Fowler - Waring Caoles Co., 10, Fenchurch-st., London. E. C.; & N. Wool wich 

- General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 
Glover (W. T.) and Co., Salford, Manchester; and 39, Victoria-st.. London 
Henley's (W. T.) Teleg. Works Co 27, Martin's-lane, London,& N.Woolwioh 


Johnson & Phillips, 14, Union-ot., Old 5 London; & Charlton, Kent 1 


London Eleotrio Wire Co., Playhouse-yard, Golden-lane, London, E. C. 
Salmony (Н. M.) and Co., 61, Charing Cross- road, London, W. ............ 
Siemens Bros. & Co., 12, Queen Anno s-gate, London, S. W.; and Woolwich 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E.C.; and Liver 
Western Electric Co., 79, Coleman-street, 
WIRE-COVERING MAOHINES. 
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Johnson & Phillips, 14, Union-ot, Old Broed-st.,London; & Charlton, Kent 1,18 


RING. 
т Edison & Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, Lond „n, E. C., aud Brauches .. *e-920-020950900 ол ав ав ap ев оо оа 
Marvor and Coulson, 47, King-street, Bridgeton Cross, Glasgow „ as... +e = < 
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Reduced Prices. 


'әшбиз 34811 21-4995 


Greatly 


paeds-ysiH [euluoN ‘d'H 08 


ССР. ЧР. С В.О МЧ Н 


ANIONGA SW9.OLLO. 5.А17155099 


xxxii. THE ELECTRICIAN, MARCH 12, 1897. 


FABIU S HE NRION, NANCY, France. 
ELCĊCGECTRICOC CARBONS. 


Price per 1,000 feet. 


Diameter in inches. & | 4 1 | n | 42 | 3 | a | 3 | as | ae | de | i| a2 | as ja JH T 
Cored ................ gl .. 21783 26 2631214 345 00 0054 54 351910155716 319 7 D 7 691711192 1001613420168 
Sold.................. £24029 2 12 1/21753 263189413950 05 4216 507 5108 6 8817 111 92 .. 
S Согей................ | | . jus | 14.65 | 17.70 | 20.76 | 23.90 | 25 | 28.86 | 32.28)” ~ ех «а bed Ls 
— o4 $ 54.86! 60.85 63.90 70-10 76.20 91.45 | 109-76 110.90 128 158.40 1% 198.70 216.20 | а 
DISCOUNT 70%. 

8 e | Veritieation d'une lampe. Pilsen ж 

: THE HIGHEST х OP ША 1 — -Dipgramme garanti avec mes harbors 

; REPUTATION — 


IN 
THE WORLD. 


General Agent Wanted 


m E.ectric Company, |р, 


| 32, Victoria Street, Westminster, LONDON, S. W. 


0999999999999999999999 


CONTRACTORS FOR 


ALL KINDS or ELECTRICAL ENGINEERING UNDERTAKINGS, 
CENTRAL STATION ELECTRIC LIGHTING, 
ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 
тне TESLA роурнлвь ALTERNATING system or zizcrzica; TRANSMISSION 


sy ушн POWER, INCANDESCENT anv ARC LIGHTING may вк 
MOST EFFICIENTLY SUPPLIED ком тик SAME CIRCUITS. 


THE WELL-KNOWN S H ALLE N B E RG E R M ET E R FOR ALTERNATING CURRENTS, 


As approved by the BOARD OF TRADE. 


WURTS LIGHTNING ARRESTERS for Continuous and Alternating Currents. 


HIGHEST EFFICIENCY. TR ANSFORMERS. LOWEST PRICES. 


For full Particulars, Prices and Pamphlets, Men to the Offices of the Company, as above. 
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be made by lowering the price or by curtailing the time? 
In other words, instead of changing from 7d. for two hours 
to 7d. for one hour, when the conditions of supply had been 
improved, would it have been better to have changed to, say, 
84d. for two hours? The existence of a differential system is 
only justified by fixed costs. If there were no fixed costs 
a uniform tariff would, both theoretically and commercially, 
meet the needs of the case. On the other hand, where a 
station expenditure is all fixed costs, the most equitable 
system is a rental pure and simple in proportion to the power 
demanded. Ona diagram with ordinates of cost-per-unit-used, 
and abscissæ of hours of daily use of the maximum demand, 
the former case is represented by a horizontal straight line 
curve, and the latter case by a rectangular hyperbola. In 
an electric supply station the conditions are intermediate 
between these two cases; but the better the load factor the 
more nearly do they approximate to the conditions repre- 
sented by the horizontal straight line. Now, the Wright” 
system of charging is essentially a tonic, the direct effect of 
which is to stimulate the system into a better load factor. 
As it does so, an alteration of the dose becomes necessary. 
When applied to a low load factor the most logical prices to 
charge are represented by a high figure for a very short time 
and a subsequent lower figure. But as the load factor is 
gradually improved the prices must be re-adjusted to approxi- 
mate more nearly to the horizontal line and less nearly to the 
hyperbola. This implies that the new first price must be 
lower than the old first price, but must be applied for a 
greater number of hours per day. Thus, theoretically 
speaking, the change should be from, say, 7d. per unit 
for two hours to, say, 84d. per unit for three hours; and, 
later on, to 2d. per unit for five hours, until at length a 
uniform tariff of, say, 1d. per unit would be reached. 

So much for pure theory; but it is very probable that 
strict adhesion to theory would be a tactical blunder. The 
plain man’s joy at a reduction of the price might be alloyed 
with suspicious fears on account of the extension of time 
of the higher tariff. He might suspect the supply people 
of taking from him with one hand more than they were 
giving him with the other. But though it might be inad- 
visable actually to extend the time of the higher price, we 
are not quite sure that it would not be better, even from 
a tactical point of view, to lower the price, rather than to 
curtail the time and kcep up the price. A direct reduction in 
price appeals to most people in a more forcible way than any 
number of secondary financial considerations. It is the bird 
in hand which is worth more than & whole flock of birds as 
yet uncaught. The great difference between 7d. and 11d. per 
unit is far more likely to deter a two-hour-a-day customer than 
a tariff of 324. and 14d., even though he knows he must burn 
his lamps in the latter case for two hours instead of one ere 
he can arrive at the cheaper price. Casual users of lamps 
naturally find it difficult to estimate how many hours their 
use will integrate up to in a year; and the chance of having 
to pay 7d. per unit for all they consume would probably 
make many of these look before they leaped. No doub; 
Mr. Монт would argue that this is a consummation 
devoutly to be wished," but then it is not every central- 
station engineer who can thus afford to lightly reliuquish the 
hope of making the troublesome customer come on to the 
circuit and pay his way. 

The main objection raised by Mr. Wirsow against the 
** Wright" system is that it takes no account of the epoch 
when the maximum demand occurs. This objection is absent 
from the time-meter system, by which a large demand is 
encouraged at a low-load epoch, but discouraged at the time 


‘seem at last to be getting a trifle restless. 


of the station peak.“ Не also takes exception to Mr. Wricar’s 
happy idea of allowing а consumer to have, without the 
penalty of the. higher tariff that would ordinarily arise there- 
from, a brilliant display of electric light when “ giving a 
dance or holding a prayer meeting," as Mr. Wirsow puts 
it, the only condition being that due notice be given 
of the event. We, however, are inclined to think that 
—at any rate, in the case of dances, which usually occur 
late at night—Mr. Waicnr benefits by his practice; but prayer 
meelings, and similar entertainments are, we believe, mostly 
held during the “ peak," and are therefore less entitled to the 
privilege. The tendency to supervise and regulate the moral 
character of a district, possessed by the engineer who uses 
the ** Wright" system, is exemplified by the power he has 
of refusing to allow а consumer to have too many “ privi- 
leged ” dances ; and it requires no great imagination to picture 
the effect of the Wright system in the hands of a combined 
parish priest and central-station engineer in some remote 
Irish village or Spanish town. 

We agree with Mr. Wizson in condemning the so-called 
* daylight" circuit for motors, inasmuch as it is neither 
advantageous to the supply concern nor satisfactory to the 
users of power. Few cases are there where the motors are 
required only in broad daylight ; and where motors have to be 
run after dark the consumer naturally prefers to run them on 
the cheap tariff, and to light his workshop with gas, rather 
than switch the motors on to the dearer circuit in order to 
obtain electric light. The result is that motors are run on 
the cheap during the period of the detested and costly ** peak." 

Interesting and important to the central-station manager as 
is this subject of the various possible methods of charging for an 
electric supply, we cannot help thinking that it is being a little ’ 
overdone. The submissiveness ofthe consumer under it all has 
ever been a source of wonder to us ; but here and there he would 
Experiments 
are all very well in their way ; but there is & limit to the 
endurance of fallen humanity, especially when these experi- 


‘ments relate to the extraction of the maximum quantity of 


current coin from one's own pocket. Substantial justice to 
the small consumer and reasonable profit to the supplier are 
as much as anyone need aim at here below. Poetic justice must 
be left to the poets and cent. per cent. profits to—the financiers. 


A DIRECT-READING FAULT LOCALISER. 
BY F. CHARLES RAPHAEL. 
A modification of the time-honoured metre bridge has been 


: devised by the writer to facilitate the localisation of faults in 


light and power cables. The principle adopted is that of 
Murray's loop method, illustrated by Fig. 1. This diagram 
has not been drawn lozenge- shaped; the two arms CA, AM 
of the bridge have been shown in a straight line as they 
represent the stretched wire. 

Now, we know, of course, that when such a bridge is ad- 


СА СЕ 
, or thi 
justed to balance —— АМ IM or this may be written 
CA _ CF 
CA+AM СЕ+ЕМ 


) 


Or, calling s the length of the slide wire from C to M, 
r the length of the piece CA, 

| the length of the cable loop, 

and xz the distance of the fault from the station, 
r E. e 
l 

Thus, when the bridge is balanced the stretched wire Is divided 
by the battery contact point A in the same ratio as the fault 


divides the cable loop. 
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Now, in this modified form of bridge the position of the 
contact point M is also adjustable. The galvamometer wire 
remains in contact with the cable end at M, and this con- 
nection is made on a sliding block, which can be adjusted to 
make contact with any part of the stretched wire. C is the 
zero end of the scale, and the block M is moved to the reading 


Cable Loop. 


zt Е 


Ny . 
Earth. 
Ес̧. 1. 


representing the length of the cable loop in any units. Then, 
on obtaining balance by adjusting the position of the contact 
maker A, the reading r will represent the distance æ in the 
same units. 

Figs. 2 and 8 are an elevation and plan of the instrument. 
The same letters are used as on the diagram. The terminals 


[ч 
| 


| 


in the bridge circuit. It is found that the resistance of this 
connection is only equivalent to about 1mm. length of the 
slide wire. The ebonite cam E is to raise the spring when 
the terminal is being moved. This arrangement effectually 
prevents the operator from hammering at the contact-maker 
on the wire. It was at first intended to add a locking arrange- 
ment, to prevent the slide from being moved when the con- 
tacts was pressing against the slide wire. It was, however, 
decided that this was not worth while, as the slider had not to 
be used very much ; it is just placed in a position once for 
each test. | 

The scale is а noteworthy feature of the instrument. It is 
square in section, and there is a differently graduated scale on 
each face of it. One is divided into millimetres, from O to 1,000 
(the slide wire is one metre long), the second is graduated 
from 0 to 500, the third from O to 250, and the fourth from 
0 to 1,250. The square bar is held in bearings at the two 
ends, and either scale can be turned uppermost. Thus, if the 
length of the cable is between 250 and 500 yards the second 
scale is used, if between 1,250 and 2,500 the third scale is 
used, and if between 1,000 and 1,250 the fourth scale. This 
enables a great length of slide wire to be used, whatever the 
length of the cable. 

The contact maker A is shown in detail in Fig. 5, which is 
& section of the whole instrument. Its design also prevents 
damage to the slide wire by hammering, the spring S being 
fairly flexible. The bar H is connected to the battery. On 
depressing the button J, the contact block on the spring first 
makes contact with the wire, and, as the button is further 
depressed, connection through the brass parts of the contact 
maker to the bar is made. On releasing the key, the discon- 
nection is first made at the bar H (where the spark will occur), 
and subsequently at the slide wire. All parts, including the 


* 


Scale of Inches n 
o 3! 2 3 4 5 $ 


C and M are for the cable loop connections, both being 


designed to facilitate the connection of the cable ends directly 


to the bridge without the use of leading wires. 

The movable terminal M is shown in greater detail in 
Fig. 4. The brass spring B connects the terminal to the 
stretched wire. The actual contact is made by two platinum- 
tipped blocks, D D, mounted on smaller springs. The mark 
on the pointer G is in line with the left-hand edge of the left- 
hand block, so that the remaining contact surface acts as a 
shunt to this contact. 

The width of these contact blocks is immaterial, as it is 
only the}part of the slide wire to the left of the contact that is 


slide wire itself and the battery bar, are insulated by ebonite 
supports. The battery bar is held on small ebonite pillars. 

The whole instrument is mounted on a mahogany board. 
This form is not intended to be portable; it is designed for 
central-station work and for cable factory use. A similar 
instrument, with a slide wire half the length and generally of 
lighter construction, could be supplied where portability was 
required. 

The connections for a test are as follows :—Mark off the 
length of the cable loop with M, the scale being chosen which 
will give the greatest length for this reading. Connect one 
terminal of the battery to the bar H, the other terminal being 
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earthed or connected to the sheathing of the cable. The 
terminal K of the galvanometer key is connected to C, and 
the galvanometer is connected between N and M. When 
balance is obtained by adjusting A, the reading of the pointer 
attached to the slider is directly the distance from the fault 
from the station. Of course, if the cable loop is not of 
uniform section throughout, equivalent lengths must be 
used instead.“ Before commencing operations, that is, 
before adjusting the slider M for the test, the slide wire and 
also lower surface of the contact blocks D D should be cleaned 
by rubbing with a piece of paper. Ordinary paper should be 
used.for this, not emery cloth or glass paper, however fine. 

The bridge is also provided with three resistance coils placed 
beneath a plug key, so that it can be used for ordinary resist- 
ance testing; however, if the instrument is to be used for 
ordinary localisation purposes only, these are omitted. These 
coils are connected between the block C and the blocks marked 
‘1, 1 and 10 respectively, so that either of them can be inserted 
as third arm of the bridge by inserting the plug. Then the 
slider M is not employed, but the whole metre of the bridge is 
made use of by using the contact block P instead, for the 
unknown resistance and the galvanometer connection. The 
other end of the unknown resistance is connected to the 
terminal R, and the battery is connected between R and H. 

Of course, the fourth scale can be graduated from a zero 
point 250mm. from C, the 750mm. from this point to P being 
marked off to read from 0 to 3:0. Then a weight fitting over 
the button J of the slider A is provided. The slider A is 
adjusted to the zero mark on this fourth scale, and the weight 
is put over the button J so as to keep the contact down. 
Balance is obtained by adjusting the position of M, which is 
used instead of the terminal P, and the reading of the pointer 
attached to M multiplied by the resistance of the coil plugged 
(1, 1 or 10), gives the resistance required. 

It is, however, not of such importance in the case of 
ordinary resistance measurements to have a direct reading 
method ; and where a maximum of accuracy is required it is 
better to use the whole length of the wire with the terminals 
C and P as described, and to adjust A until balance is 
obtained. Then, if the 1,000 scale is used the unknown 
1,000 - CA 

CA 

The instrument is mamufactured by Messrs. Elliott Bros., 
some of whose valuable suggestions as to minor details have 
been adopted by the writer. 


resistance will be x the resistance of the coil used. 


ELECTRICITY SUPPLY AT 230 VOLTS. : 


BY ALFRED H. GIBBINGS. 


The past twelve months has seen a very marked development in 
the design, adoption and popularity of the 200—230 volt incan- 
descent electric lamp. The discussions on Mr. Barnard's Paper 
at the meeting of the Municipal Electrical Association, in June, 
1896, and the few actual facts and experiences which Mr. Adden- 
brook was able to put forward in his Paper on high-voltage lamps, 
read before the Institution of Electrical Engineers, in March, 1896, 
are in themselves quite sufficient to show how little had been 
accomplished in this direction so recently as twelve months ago. 
In 1893, while I was at Hull, I experimented somewhat consider- 
ably with 220-volt lamps. Although at that time there were not 
many reliable high-voltage lamps in the market, yet I found it 
convenient to choose the best that could be obtained, and to 
declare the supply pressure to some consumers on the outlying 
mains to be 220 volts. These lamps gave so much satisfaction 
that upon my removal to Bradford I was encouraged to make 
a wholesale change of pressure. The results of this, I believe, 


unprecedented step I shall endeavour to place before you in 


this Paper. At this point, however, and before proceeding to 
details, the following extracts from a speech made by Lord Kelvin 
so long ago as May 3, 1883, may be of more than passing interest. 

he occasion was a series of lectures delivered at the Institution of 
Civil Engineers ; and, speaking of the regulation of pressure, Lord 
Kelvin said: ‘‘ Supposing, for example (as in the case of my own 
house, temporarily, until I can get 200-volt lamps), that the 
proper potential is 84 volts." And later on, in the same lecture, 
he says: The domestic incandescent lamp of the early future 

See The Electrician: Vol. XXXVII., p. 214. 

T Paper read before the Northern Society of Electrical Eugineers, 
February 8. | 


ought to be, and we hope it will be, а one millimho lamp, to give a 
10 or 12 candle light with the Board of Trade regulated 200 volta 
of potential." Lord Kelvin also made other references in his 
lectures in support of the 200-volt lamp. І 

At the present time I believe that many municipal electrical 
engineers, and some consulting electrical engineers, are greatly in 
favour of high-voltage lamps, both for alternating and continuous- 
current systems of supply. As examples, I may mention the 
recommendation by Prof. A. B. W. Kennedy of a three-wire con- 
tinuous-current system, at 460 volts on the outer mains, in con- 
nection with the city of York, and also his recommendation of 
high-voltage lamps for Edinburgh. The instances with reference 
to alternating current systems are— | 

1. Cardiff—In which Mr. N. Applebee has recently been 
purchasing transformers with the intention of supplying at 200 volta. 

2. Kingston-on-Thames— The matter is having the consideration 
of Mr. J. E. Edgcombe this year. 

3. Blackpool—Where Mr. R. C. Quin is at present installing 
200-volt lamps in place of 100-volt lamps, from the distributing 
system. 

4. Bolton—Mr. Arthur Ellis pr opcsestointroduce the 200-volt 
lamp in the residential districts. 

5. Southport —Mr. Charles D. Taite has decided to supply out- 
lying residential districts at 200 volts, leaving the business portion 
of the town to be supplied at 100 volta. 

The subject of my Paper, however, is Supply at 230 Volts.” 
I wish it, therefore, at the outset to be understood that I consider 
the question to be of equal importance and interest whatever may 
be the system of supply, either in vogue or in contemplation, 
which may be thought most appropriate to any particular district, 
county borough or town. Hence I shall confine my remarks 
chiefly to our experiences with the consumer and the fittings on his 


.premises ; and I shall take it for granted that the advantage of 


supply at 230 volts from a distributing and central-station point of 
view, as far as plant, mains, network, regulation, transformers, 
public lighting, and economy are concerned, are sufficiently 
&dmitted to be beyond dispute. 

We have at present about 530 consumers on the mains of the 
Bradford Corporation Electricity Supply, all of whom are now users 
of the current at 230 volts. Of these 530 consumers, 500 have 
been ‘‘ changed over " from 115 volta since November, 1895, when 
I first took the management of the department ; and it is a signi- 
ficant fact that no solitary instance of supply at 115 volts now 
remains. Bradford is, therefore, the first town which has com- 
pletely gone over to the higher pressure. The following figures 
give the number of lamps, &c., supplied at the higher voltage, viz., 
230 volts, at December 31, 1896 :— 


Candle-power. Number. | Candle-power. Nuniber. 
V 2,492 100 120 
СОРТТО РУО sea 11795.. r.. tnos ó 
S2 ĩðͤA ЯСИЯУ 169 90 vase 32 
A c 1,298 ОВО: осаат 5 
;;ͤREͤ 167 30000 ien 14 
Description. Number 
Public arc lamps (15 amperes) four in series .................. 8 
Private arc lamps (10 amperes) four in series (single carbon) 359 
Private arc lamps (5 amperes) two in series (Jandus and 
other enclosed type arcs q PDD 18 


Private arc lamps (5 amperes) two in series (double carbon) . 48 
Motors total H.p.—160 | 
The equivalent of the above in 8-c.p. lamps at 3˙5 watts per 
candle— 49,653. 
The amperes demanded are as follows :— 


At LIO VOIE Mr 12.088 
k A 6,044 
At 460 volts, three-wire systemnmnmnn 5,022 


lhave given the above statistics for two very cogent reasons. 
First, it shows for both continuous and alternating currents the 
immense saving effected in copper on the three-wire system, over 
the old methods which were adopted of making the distributing 
network a simple two-wire system at 115 volts maximum pressure. 
Secondly, I think you will agree that the experience gained with 
the actual supply of so many incandescent lamps, arc lamps, and 
motors over a period of twelve months at once removes the question 
as to the practicability, efficiency, and general satisfactoriness of 
supply at 230 volts in general, and the 230-volt lamp in particular, 
from a laboratory experiment to that of an accomplished reality. 
I now proceed to consider the subject in detail from the house 
service terminal boxes to the consumer's lamp, and I will take the 
opportunity to mention incidentally many little experiences which 
we have had in effecting the change. 


I. House Terminal Fuse Bores.—On the table before y ou lies a 
sample of the house terminal fuse box, which was originally designed 
for 115 volta, and which is the universal type adopted in Bradford. 
For current up to 50 amperes at 230 volts, that is, of eourse, equal 
to 100 amperes at 115 volts, we have found the length of fuse amply 
sufticient, and the insulation equally satisfactory. The covers of 
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these boxes are made entirely separate, instead of being hinged, as 

in the latter case there is always the liability, through possible 
contact of one box case with that of another, of getting a spark to 
earth, and thus damaging the cover. The few older types of fuse 
boxes which were in use previous to the present design have been 
replaced, not only on account of the fuse being too short a break, 
but for other reasons irrespective of the alteration in voltage. The 
boxes are, of course, single-pole, in order to meet the requirements 
of the Board of Trade. 

II. Meters.—The types of meters now in use are the Ferranti, 
the Hookham, and the Thomson-Houston. Previous to these were 
the Edieon electrolytic meter, the Frager, the Aron, and the 
Oulton-Edmondson, none of which now remain in use, The few 
remaining pendulum meters which were in circuit at the commence- 
ment of 1896 were replaced by those of the motor type, at the time 
of changing the lamps of the consumers. The motor meters, which 
were then calibrated at 115 volta, of course required re-adjustment. 
The Ferranti and the Hookham meters, being all direct-reading 
and simply current meters were, of course, still available by adopt- 
ing à constant of two as a multiplier. I may here mention that it is 
now the practice to test every meter for starting current once in 
three months, and also to take & short test of acc of registra- 
tion at the same time. The Thomson-Houston meters being watt- 
meters, it was necessary to replace those in use at 115 volts by new 
meters suitable to the higher pressure. The meters removed were, 
after re-calibration, used for subsequent consumers. The altera- 
tions to. the Thomson-Houston meters in the re-adjustment from 
115 to 240 volte were as follows :—(1) The resistance of the shunt 
was increased in the ratio of about 20.to 6, and a portion of the 
additional windings (about 1,000 turns) was placed inside one of the 
main coils to act as a starting coil. (2) The number of controlling 
magnets was reduced from three to two. (3) The dial train was 


altered to read at twice its previous rate. With these alterations. 


the meters started at one-tenth of an ampere, and the consumption 
of current in the shunt was reduced from about 10 to 6 watts. 
The cost of the alterations was about 25s. per meter. 

III. Wiring and Fittings.—It is a peculiar coincidence that 
Bradford was the first town to own municipally an electricity 
supply which, as you are all aware, was designed on the simple 
two-wire system at 115 volts pressure, and that it should also be 
the first to adopt the 230-volt lamp in extenso. Having been 
started in 1889, and taking over at the same time several installa- 
tions which had even then been in existence two or three years, 
it will not be surprising to learn that some antiquated and crude 
forms of wiring and fittings have had to be dealt with. In fact, I 
think I may say with every assurance that in no other town will 
there be found such instances of defective and primitive wiring as 
we found in Bradford. Fortunately, however, the cases were not 
numerous. Many of the worst had to be re-wired before my 
advent ; but of those remaining the chief characteristic defect was 
that the wires were only cotton-covered, and, therefore, dangerous 
under any circumstances. Notwithstanding the use of cotton- 
covered wire, we found the insulation tests exceptionally high, as 
indeed was the insulation of the entire system. 

The opportunity afforded in making the change, however, 
enabled us to call upon these consumers to have their premises 
rewired ; and when the danger of such inadequate insulation as 
cotton was pointed out to them, no protest whatever was made. 
Now, it is just at this point that I wish to state that no additional 
restrictions or conditions with regard to insulation of wires have 
been imposed in consequence of the change of voltage, the 
rules and regulations drawn up for 115-volt supply still being 
retained. I had ample opportunity of observing the effect of 220 
volts on ordinary vulcanised rubber-covered wire and ordinary 
fittings at Hull and at Bradford, in premises supplied from the 
outer mains of the three-wire system, and the insulation resistance 
was invariably maintained in a more perfect condition than was 
generally found with 116 volts only. This experience has now 
been verified in a remarkable way, for since all our consumers 
have been supplied at 230 volts, we have much less leakage in 
installations particularly and on the whole system generally. The 
higher pressure, instead of causing unpleasant troubles, has 
actually freed us from much ‘‘earth searching ” sv frequent in the 
past, and it appears to maintain the general satisfactoriness of high 
insulation. One other slight advantage has been gained. In very 
large buildings, such as our music halls, markets, Free Library and 
Art Gallery, hotels, &c., the loss of potenti il at the furthest lamp 
has been reduced by one half, and even this loss has less effect 
upon a 230-volt lamp than upon one of 115 volts. In such build- 
ings and electric light installations the wiring is calculated, more 
frequently than not, upon current density rather than upon fall of 
potential. The average provincial wiring contractor thinks he 
sufficiently and conscientiously complies with the Corporation 
rules and regulations when he arranges his wiring for a current 
density not too suspiciously above 1,000 amperes per square inch 
of section; but he would in many cases look aghast if told that 
he would only be allowed one-volt drop at full load at the farthest 


lamp. In fact, in Bradford, the wiring firms have already shown 
their appreciation of the lessened ampereage per lamp, which 
admits of cheapened wiring in most cases, but I have found it 
advisable and necessary to stipulate for fall of potential where the 
length of wire is considerable. 

In respect of fittings, by which I mean switches, fuse fittings, 
wall plugs, ceiling roses, brackets, pendants, electroliers, and 
lamp-holders, I may say at once, as a general experience, that we 
have found the more modern type of ordinary 115-volt design 
equally satisfactory at 230 volts. I have one or two examples of 
switches, &c., on the table for your inspection, which are not of 
a modern type, and which I am sure you will agree are better 
removed than left in under any circumstances. Ceiling roses, 
switches, wall plugs, and fuse fittings have here and there 
required renewal, and have given trouble, but in each instance, 
fuse fittings excepted, only ordinary good modern types have been 
used in replacing; in no case has a special fitting been made. Fuse 
fittings constituted the principal failures under the new supply, 
owing to the usually very short break gap. Smaller sizes were 
replaced by special types ; but the larger sizes were altered in situ 
by the addition of a small bridge of ebonite placed in the gap, thus 
necessitating the fuse wire being bent around a corner. These 
alterations were, of course, carried out at the time of changing the 
lamps in each place, in order not to inconvenience the consumer; 
and his new lamps usually made ample amends for a little tem- 
porary trouble. As a matter of fact, after about 100 consumers 
were changed, others personally applied at the Town Hall to have 
the new lamps ; and as no publie notice had been given of the 
alterations to be carried out, an impression gained ground, for some 
reason or other, that certain eonsumers were being highly favoured 
by the department. This, of course, made matters very smooth, 
and in no single instance was any opposition offered. With regard 
to Ediswan lampholders, including those of the switch pattern, 
not a single one of modern design has been renewed. It is now 
about four months since the department has had to attend to any 
defect in respect of fittings, and these four months have represented 
the heaviest load in the year. 


IV. Motors.—There are at present over 70 electric motors on 
the Bradford Corporation mains, and of these about 35 have had to 
be re-wound for 230 volts. The last to be altered was completed 
on September 24, 1896, and as the re-winding was placed in the 
hands of a good firm, and each motor was on completion carefully 
tested for efficiency, speed and temperature before being replaced, 
the results have been perfectly satisfactory. Needless to say that, 
in some instances, old types were improved and errors in design 
rectified, and much better machines replaced than were taken out. 
A spare machine was, in each case, temporarily loaned, and the 
entire work took about nine months to accomplish. The regulation 
with motors at 230 volts is better than at 115 volte. 


V. Arc Lamps.—Referring for a moment to the earlier portion 
of the Paper, it will be seen that the number of arc lamps in 
Bradford, both public and private, is 433. Of these there are 
eight public lamps, leaving 425 private arc lamps, of which about 
400 were coupled, two in series on 115 volts, twelve months ago. 
These 400 arc lamps must be further divided into two classes, viz., 
(1) Consumers using more than two arc lamps, 40=365 ares; 
(2) Consumers using two arc lamps only, 20-60 ares. It will now 
be seen that in order to change over these arc lamps, it was necés- 
sary, in regard to the first class just mentioned, to get as many 

as ible re-connected, four.in series instead of two in. 
series. his has been the only serious and important task in 
connection with the entire change, as it primarily interfered very 
greatly with the convenience of the consumer, which was the chief 
thing we endeavoured to avoid. However, this did not prove to 
be entirely an evil or even an annoyance. As in the case of wiring, 
so with the arc lamps, we found that the more modern lamps were 
easily re-adjusted, and as each lamp was individually dealt with for 
its proper ampereage and voltage, and the correct resistance left in. 
circuit, some improvements in the way of effective working were 
consequently obtained. These little details of careful adjustment 
had obviously been neglected altogether when the installation had. 
been first carried out. Most lamps were exceedingly dirty, the 
working parts not having been cleaned for years. Other little 
difficulties occurred as we passed from consumer to consumer. 
One individual has six aros, and we had to promise two special 
lamps for him ; another had four ares, but two were inside the 
shop and two were outside, and it was obvious that we could not 
ask him to be burning all at the same time. All difficulties have, 
however, been surmounted, and, I may add, to the mutual satis- 
faction of the consumers and ourselves. As a matter of fact, 
the consumers have had their lamps cleaned and: put in good 
condition. The lamps of one cousumer in particular we found 
taking 174 amperes. He, of course, was in entire ignorance ; but 
he wisely replaced them, and at once got a better light and reduced 
his account 50 per cent. Several similar interesting facts could 
be given, illustrative of how much good has resulted from a 
little evil. I will, however, only mention further that our experi- 


“> aj business of changing the pressure and consequently the 
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ences suggested the idea of hiring out arc lamps, which has been 
so satisfactory and so well appreciated that 20 were left on hire 
during December last, and inquiries continue to be made. It 
would be invidious for me to make any comment here as to the 
facilities of adjustment in the various makes of arc lamps, but I 
may at least say this, that for accuracy of adjustment, for feeding 
at а definite potential across the arc, and for perfect steadiness, I 
am strongly in favour of the simple shunt type, especially where 
there is any pretension to keep an unvarying voltage on the mains. 

The second class of consumer with whom we had to deal was he 
with only two arc lamps. At the discussion on high-voltage supply 
at the meeting of the Municipal Electrical Association last year, I 
remember that the question of two-arc lamp customers was con- 
sidered even a greater obstacle in the way of supply at 230 volts 
than that of four or more arc lamp customers, Our experience has 
been exactly the reverse of this; we have had no difticulty what- 
ever, and the change was made as simply as with incandescent 
lighting only. A form of 5-ampere double-carbon arc lamp, which 
has been designed by myself, took the place of the ordinary 
10-ampere single-carbon lamp. In addition to these double-carbon 
arc lamps, there has also been used those of the enclosed type with 
an inner globe. Both types have given great satisfaction. 


VI. Incandescent Lamps.—At this stage of the Paper there 
should be little necessity for me to support the statement that the 
high-voltage incandescent lamp, as it is now designed and made, is 
equal in durability, efficiency and excellence of construction to the 
best types of those of the lower pressures. I make the comparison 
with the best types of lower-voltage lamps advisedly, because there 
are many forms of indifferent and therefore worthless lamps of 
both high and low voltages, and also because in lamps of either 
pressure we can sacrifice length of life for diminished watts per 
candle and vice versd. The watts per candle for which we stipulate 
in all consignments of high-voltage lamps are 36; and after many 
hundreds of tests of promiscuous lamps, the average is as near 
that figure as possible. With regard to the so-called high-efticiency 
lampe, cheap 115-volt lamps, and others which have been correctly 
designated ‘‘ worthless,” I was glad to see some time ago an 
excellent article in the London Daily Telegraph on the subject, in 
which the general publio, users of the electric light, were very 
properly warned against purchasing these inferior makes This 
article has been reproduced by the Edison and Swan United 
Electric Light Company, and issued in the form of a pamphlet. But 
the public, unfortunately, will still buy cheap lamps, whatever the 
supply pressure may be—ignorant, we will assume, that it means a 
rapidly decreasing light, expensive renewals, and a heavy electricity 
bil It will be giving away no secret, nor will it be anything to 
the detriment of 230-volt lamps, when I say that it was an 
unexpected repetition of experiences showing the worthlessness of 
cheap lamps which led to the strong recommendation I mado last 
year to the Bradford Corporation, and which they unanimously 
adopted, to supply renewals of lamps free of charge. This 
decidedly new departure is in itself, of course, a welcome boon to 
the consumer ; but it is to bring in its train a still more acceptable 
thing to at least 75 per cent. of our customers, viz, a reduced 
consumption of electricity. The innovation has justified itself in 
two ways. First, in the decrease in the accounts of our consumers 
during the last half-year, and secondly, in the diminished load at 
the station compared with the estimated load through the ordinary 
increase in new consumers. The experiences to which I have 
referred, and the results of which I have just mentioned, are yet 
other instances of the outeome of taking careful tests of every 
consumer’s in ion. I consider that it very largely supersedes 
the hitherto theoretical argument used by some engineers as to 
the comparative efficiency of low over high-voltage lamps. These 
i@xperiences, or rather observations, of which we were not directly 
fim search, came about as follows: Upon entering on the 5 

: amps of 
.émch consumer, we invariably used the opportunity to fake. the 
* maximum eurrent demanded first with all the old lamps on, and 
^ again with an tke new lamps on. Of course, some difference in 
consumption was natwral to be expected between old and new 
lamps, but the very wide differences we discovered entirely in 
favour of the high-voltage lamps could only be explained by great 
іпећсіепсу in the 115-volt mne I have thought that atter the 
statements just made it would interesting to place before you 
some of the photometric and etticiency tests to which I submitted 
some of these cheap lamps taken from consumers' installations. 
The lamps tested were new lamps taken from the consumer's spare 
stock. 

The only further remark I have to make in connection with the 
foregoing test is that if we in Bradford have found such evidences 
of the extensive purchase of inferior lamps, then in all probability 
other towns are suffering from similar drawbacks, and my advice is 
to get rid of them in the only effective and satisfactory manner— 
vix, by supplying from head-quarters the best lamps that can be 
obtained, on a basis likely to attract the user of the current. 
With reference to our tests of high-voltage lamps, it is only fair to 
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T. st of Various Types and Makes of 115-volt Incandescent Lamps. 
V ⁵ðV dd IN T 8 
| Volt- Nominal 


Mean eal Watts per | Watts per 


Type volts . nominal actual 
No. | age | jid when Eu ашшы candle- candle- 

| l * | testing. POYA power, power. 
1 1115 16 | 114-99 124 0465 | 3:34 413 
2 115 16 115385 ,11:99 | 0:450 5:25 442 
5 115 16 11576 12:58 | 0:570 410 5:30 
4 ! 115 16 115:80 |1210 | 0:550 5°94 522 
5 115 8 11587 | 96 | 0364 5:23 4:46 
6 115 8 11583 724 | 0374 | 538. 5'94 


say that I have met with specimens equally disreputable. For 
instance, two nominal 16 c.p. Mamps were submitted to me 
in October last as samples, for which orders were asked; and 
although sample lamps, at least, one would think, would be care- 
fully tested, the resulta certainly seem to point to the contrary in 
this instance. The actual candle-power of each lamp was 17:6 and 
22:3 respectively, and the watts per actual candle-power 6:15 and 
6:02. Of course, no orders were given, and with our free supply 
of renewal lamps, I do not think our consumers in Bradford are 
likely to get them. 

Before leaving the subject of high-voltage incandescent lamps, 
I wish to say a word particularly with reference to those of 8 c.p. 
The 8-c.p. 230-volt lamps have proved satisfactory beyond our 
expectation, and if reference is made to the list of lamps in the first 
part of the Paper, it will be seen that we have now no fewer than 
2,492. A considerable number of these (about 525) have been in 
continual use in the Great Northern Hotel, Bradford, since May 3, 
1896, when the lamps were changed, and the manager, Joseph 
Weber, Esq., has written us the following reference as to his 
experiences of them, viz :—‘‘I have found the 8 c.p. lamps per- 
fectly satisfactory, and we have a better light than with the previous 
lamps. The account has also been reduced by about £50, owing 
to the substitution of some 8-c.p. lamps for 16 c.p." The better 
light mentioned by Mr. Weber is undoubtedly due to the lessened 
fall of potential within the building. The 8. c. p. lamps in use in this 
hotel were made by the Zurich Incandescence Lamp Company, and 
out of the general consignment supplied to me, I took six for the 
purpose of testing their candle-power, efficiency, and life, and 
these six lamps I have here on the table before you. They were 
put in circuit on the 21st April, 1896, and were taken out on 
December 30th, 1896, having been continuously on circuit for 
6,072 hours. As they are still each intact, it is impossible 
to say what their life may be. The following tests were made of 
two of the lamps at different periods :— 
Test of Two ** Stearn 8 Candle- Power 230-volt Incandescent Lamps, 


aem — — —-— — — . ů ů —— —— À——  — 


Watts per Watts per 


Hours Mean Actual 


in No. | voltsat | candle- Amperes.| e actual 

circuit. test. power, ранка candle- 

| | | power. power. 
New d 1 250 91 0'141 | 4:05 5°66 
oem Wu 2 230 95 | 0137 | 4-05 3°50 
1000 ! 1 250 T6 0'141 4:05 4°26 
i 1. 2 250 7:5 0141 4:05 4:32 
3.844 ! ó 250 4:26 | 0150 431 8:00 
; 1 4 250 6:24 | 0'150 431 5°54 
6.072 [^ 4 230 ó8 0:141 405 | 8°76 
7 \ 2 230 37 0141 | 4:05 8:55 


If we take the average life of a lamp at 1,000 hours, which is the 
basis upon which tho free lamps are distributed in Bradford, 
it will be seen that the efficiency at that life in the preceding test 
is very good. There are now many manufacturers of high-voltage 
lamps, and the difficulty which was once experienced in obtaining 
them no longer exists. A healthful competition has now set in, 
and if à fair and reasonable price is paid and the lamps are each 
marked with the candle-power, voltage and the' maker's name, 
these guarantees ought to be amply sufficient, and after all it will be 
merely taking the same precautions as are equally necessary when 
purchasing 115-volt lamps. 

VII. Changing Over.—In bringing my Paper to a conclusion, 
‘it may be of interest to give a short description of the methods 
adopted for changing over from the lower pressure to the higher. 
During the latter end of 1895, and the first half of 1896, many 
alterations in the system of supply were completed which were 
commenced prior to my advent. They included (1) the laying the 
third main in about half of the town, which had not up to that 
time been supplied on the three-wire system; (2) laying an 
additional service cable in each consumer’s premises, thus enabling 
the supply to be given either from the outers or the middle and 
outer mains ; (3) altering the winding on some of the dynamos at 
the station and re-calibrating instruments for 250 volta. 

The additional wire for each consumer was therefore put in 
under peculiarly favourable conditions, enabling us also to accom- 
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plish the actual change in each case with a minimum of time 
and trouble. At the present moment we are working on a simple 
two-wire system at 230 volts, the middle wire lying useless, 
until the time of light load in the summer, when we shall proceed 
as follows : The middle wire at the station and at the feeder ends 
will be connected together, and all consumers will be transferred 
from the coupled outer to the middle wire. This appears a large 
undertaking, but it will be seen that as we have the three cables 
in each premises, and a single-pole fuse box on each cable, the 
operation entails transferring only the installation wires from one 
box to another, an act of a few minutes’ duration. All our con- 
sumers having then been transferred to the middle wire, the 
coupled outer main will be freed from its connection with the 
middle both at the feeder ends and at the station, and the three- 
wire system at 460 and 230 volts will thus be established. It will 
only then remain to retransfer a portion of the consumers and 
equally distribute the machines at the station to obtain a properly 
balanced three-wire system. The additional and third service 
cable, which it has been necessary to provide for this purpose, 
will not entirely end its functional usefulness at that time. It will 
no doubt in many instances in the future give great facilities for 
nicely regulating the balancing of the maximum demand as the supply 
increases and new consumers are added, as it will always be an easy 
matter to take any section of the mains and distribute the load 
upon it in equal proportion on either side of the system. 

Finally, I wish to say that, in dealing with the subject of my 
Paper, I have endeavoured to place before you the facts and 
experiences in detail just as we have found them. Experience has 
been wanting, I believe, with regard to details: the broad and 
general principles and the advantages of such a change are better 
known. I have endeavoured to show, first, the practicability of 
supply at 230 volts, and secondly, the obstacles and alterations 
which will have to be taken into consideration and encountered 
when changing any existing low-tension three-wire continuous- 
current systems to the higher voltage. Where a borough or dis- 
trict has any pretensions to size, and is at present supplied on the 
lower pressure system, I believe that the trouble entailed in the 
change over is not to be considered side by side with the resultant 
advantages. As regards the battle of the systems, however, I am 
not taking up the argument here, nor do I espouse the entirely 
one-sided view professed by some engineers. I think the 230-volt 
lamp has a future of its own, both in alternating and continuous- 
current systems of supply, and as such its wider adoption and use 
is merely a matter of time and confidence. 


NEWCASTLE-UPON-TYNE ELECTRICAL AND GENERAL 
ENGINEERING EXHIBITION. 


There are a very fairly large number of interesting exhibits in 
electrical and general engineering at the Exhibition recently opened 
at Newcastle. The Exhibition is held in a spacious temporary 
structure of timber and corrugated iron, and is under the manage- 
ment of Mr. H. Engel. Immediately in front of one, on entering 
by the main door, there is a large stand allotted to Messrs. Easton, 
Anderson and Goolden. Here are shown, many of them in motion. 
the electrical manufactures of this firm, including their electrical 
bar coal-cutter, rotary rock drill and hoisting and pumping plant. 
Next to this stand is the exhibit of the Roller Bearings Company, 
who show two trucks of equal sizes and weights, each mounted ona 
short length of level rail-track. One truck is titted with ordinary 
bearings and axle-boxes, the other has a roller-bearing equipment. 
A falling-weight apparatus enables the starting resistance of each 
truck to be demonstrated to visitors ; but a wore striking, if less 
exact, test consists in pushing the two trucks by hand. Roller 
bearings ought to have a wide and successful use iu the near future. 
Our readers will doubtless remember the success which has already 
attended their use on the Liverpool Overhead Railway. We may 
mention that they have also been adopted on the electric tramway 
at Blackpool, and on the London, Brighton and South Coast Rail- 
way. Fig. 1 shows the general construction of the roller bearings 
made by the firm making this exhibit, the bearing being shown in 
longitudinal section. The rollers are shown at A, their ends resting 
on a series of subsidiary rollers or knobs, B, these serving as spacers 
to keep the main rollers from touching one another. End thrust 
is taken off by à number of balls, C, in an adjustable plug, D. 

One of the most attractive stands, from the popular point of view, 
is that held by Messrs. J. H. Holmes and Co. This firm exhibits 
a number of Lundell” electric motors, of sizes ranging from ,'; Н.Р. 
to 20 н.р. Current for the largest motor is taken from a Holmes- 
Willans generating set, comprisinga 60 n. r. Willanscompound engine, 
direct-coupled to a 325- ampere 115-volt ** Castle dynamo, running 
at 470 revolutions per minute. The largest motor drives, as a gene- 
rator and by means of a belt, a Lundell” motor of 15 m.r., the 
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current from which drives a 10 H. . motor, which in turn drives by 
belt the next lower size of motor as a generator; and so on, down to 
the smallest motor exhibited. A ‘‘ Lundell” motor of large power 
is also employed indriving an exhibit of printing machinery, shown 
by Messrs. Andrew Reid and Co. The general construction of the 
larger sizes ok Lundell ” motor is shown in Fig. 2, while in Fig. 3 
is illustrated one of these motors coupled to a printing machine. 
Messrs. Ernest Scott and Mountain also have an interesting exhibit 
of electrical plant, among which are their Tyne compound- 
wound dynamos, the current from which is used for lighting the 
Exhibition buildings, as also for driving many of the motors 
at stands where power is used. Messrs. Clarke, Chapman and 
Co. have a large and comprehensive exhibit, including their steam 


Kia. 1.— Roller Bearing 


generating, steam engine and electrical plant. Steam is raised 
in a battery of Petersen water-tube boilers, shown. in Fig. 4. 
Each boiler is capable of evaporating 5,000lb. of water per hour, 
having grate areas of 34 sq. ft. and heating surfaces of 1,400 M: ft. 
each. ch boiler stands upon a ground space of 8ft. 10in. long 
by 7ft. 10in. деер, the height to the top of the steam drum being 
12ft. біп., and is erected self-contained. The heating surface of 
these boilers consists of small straight tubes called compounds,” 
from the fact that each nest of nine such tubes is an independent 
construction, having wrought-iron boxes with tube plates at each 
end, which are furnished with means of fixing them to the pipes 


Fic. 2.—*' Lundell” Electric Motor. 


serving as supply and delivery of water to and from them ; thus 
suflicient circulation is maintained in the compounds to prevent 
the formation of deposit from the water, this being swept out by 
the current, and finally reaches the lower feed drum, where it 
settles. In erection, the only brickwork required is the fire- 
brick lining to the surface. It is lighter than the ordinary high- 
pressure marine type, and the water it contains (for the exhibited 
boilers, about 3} tons each) is sufficient to allow it to be used 
by ordinary skilled men accustomed to usual types of boilers. 
These boilers supply steam to a direct-ooupled engine and 
dynamo made by this firm, as shown in Fig. 5. Among the 
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other exhibits of this firm are a one-ton electric winch, alternate- | remainder being hand tools. The motor equipment was erected by 

current motors, projector apparatus, and an electric drill driven by | Messrs. E. Scott and Mountain. 

a continuous-current, series-wound motor. Among the non-electrical exhibits, which are very varied, and 
Messrs. W. T. Glover and Co. exhibit their cable apparatus and | range as usual from general engineering to confectionery, we were 

specimens of their various cables and insulated conductors. They ' particularly interested in a small machine for jointing leather belts, 


Fic. 3.—-“ Lundell” Motor Coupled to a Printing Machine. 


also show specimens of their new metal ‘‘ reostene,” and samples | The machine is very simple and expeditious in its action, and it 
of armature bars and dynamo brushes. The Sunbeam Lamp Com- | forms a joint that appears to possess considerable mechanical 
pany have an exhibit of glow lamps and of vacuum-tube apparatus strength and a requisite degree of flexibility and smoothness. The 
for X-ray experiments. belt ends are passed between rollers, actuated by a winch handle, 

and simultaneously a quantity of spiral wire is threaded into a 
| suitable feed-mechanism.  Thereare spiral needles which puncture 
the belt ends, and the turning of the winch handle causes the 
spiral wire to form а row of interlocked loops or eyelets on the 
belt ends. When the rows of loops are flattened out a smooth and 
flexible joint results. 


eS 

: 10 07 үү n 

| 1 
i 


ja 


| ' 
gib ' 
^ 


Chapman and Co. 


. е е . LZ e . f at 
: le of what may be done in the way of using electric The Newcastle Exhibition is to be kept open for a period o 
| ae "n workshops the exhibit by Messrs. Kirchner and Co. is | least two months ; but from. the interesting and varied пе e 
interesting. At their stand are shown some 14 wood-working | the exhibits we should imagine it will be sufficiently successfu 
machine tools, most of which are driven by an electric motor, the ! allow of its being run well into the summer. 
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NEW CABLE-MAKING MACHINERY. 


We have had an opportunity of inspecting some new patterns of 
cáble-making machinery made by Messrs. Johnson and Phillips, of 
Charlton. The improvements are mostly in detail, ard their ten- 
dency is chiefly to diminiah the nuneber of hands required-to serve 
each machine, and to increase the speed and daily output. 
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does not get twisted as it is being laid up, as in the usual form of 
vertical machines for stranding light copper wire. Thus it is 
specially adapted for the strands of fine steel wire with which 
heavy cables are armoured. The bobbin at the bottom then carries 
the jute cord which forms the centre of the strand. The chief 
feature of the machine is its compactness, as, although it includes 
sutomatic hauling. off gear, and is also fitted with traverse gear for 
guiding the finished strand on to the drums, the bobbins are very 
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„Бла. 1—Vertical Stranding Machine. 


Fig. 1 is a double vertical pattern stranding machine, or rather | easily got at, and the machine takes up very little floor-space espe- 


two independent vertical stranding machines carried on one frame. 
The machines are designed for stranding small wire at high speeds, 


iall 
empf. 


on compared with the horizontal stranding machines usually 
oyed. | 


Fid. 2. 


each head making 250 revolutions per minute. There are 12 
bobbins on cach machine, in addition to the fixed central ones on 
the lower part of the frame, and thus they can be used for 7 or 19 
strands. Each bobbin is mounted on an eccentric, so that the wire 


Fig. 2 is an eight-headed 24. disc taping machine, specially con- 
structed for lapping paper ribbon. The machine has to be of an 
extraordinary length (about 40ft.) to allow room for the numerous 
operations. It consists of a number of box-framed standards, 
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which are mounted along wrought-iron girders. Each of the heads ee installation must also be reckoned with. Incipient electrical faults 


is independently driven by a belt from the driving shaft, and these | are not readily detected—usually only when a sensational notice of 
belts are alternately open and crossed, so that the direction of the | the defect is given. This possibility, therefore, further accentuates 
“Јар ” is reyersed at each head. The three tape-discs carried on | the neceasity of insisting upon good work and the right conditions 
each head, of course, lay their tape on in the same direction ; but | to start with. 
they are arranged slightly in advance of one another, so that the An insulator to be perfect should be one that will keep its insu- 
ae do not coincide. Thus, 24 laps of tape, reversing in direction | lating properties under all conditions of temperature, being non- 
every three laps, can be put on during the passage of the cable | corrodible, durable, moisture-proof, fire-resisting, and a reliable 
through the machine. The machine is intended to be used to put | armouring. This combination of qualities is at present only 
the paper on with ‘‘half-lap,” i.e., each turn of the tape over- | partially provided in commercial work; and, considering the 
lapping the previous one by half ite width, so that there are 48 growing tendency to increase the voltage ‘of supply, this ‘‘ insula- 
thicknesses of paper put on. The machine can deal with 1} to 2 | tion” problem represents a strife between the power of penetrating 
miles of fair] hoary cable per day. and the power of resisting, with an all too favourable possibility on 
We were also shown some longitudinal rubber-covering machines 
fitted with small pairs of rolls beneath the cutting rolls, which are 
driven by belts from the spindle of the latter. These small rolls 
grip the waste edge of rubber cut off by the cutting rolls and pull 
it away. This small device enables a greater number of coats of 
rubber to be put on, and a greater number of wires to be covered 
simultaneously by a machine served by only one attendant. 
Mesars. Johnson and Phillips do not approve of the method usually 
adopted of interchanging the cutting rolls by removing them from 
their spindles. They find that the constant taking-off and putting- 
on occasions so much wear that the rolls soon do not run with the 
exactitude which is necessary, and they therefore make the roll 
non- 5 from its spindle and pinion. 

We also saw a very compact taping machine, consisting of four 
single vertical taping heads side by side, each revolving at 350 revo: 
lutions per minute, This machine is so simple in its action that it 
can be managed by a boy, and yet cover 40 miles of small cable 
with a single taping during а 104 hours day. Messrs. Johnson and 
Phillips have also paid much attention to perfecting their ‘‘ taking- 

up” gear, and they make a very convenient hauling-off stand 
especially suitable for taking up from the longitudinal covering 
machines, where it is essential that no strain be put on the wire 
just covered with rubber and not yet vulcanised. 


the side of penetration. 
Experience, 

The first electric wiring was done with wires very inadequately 
insulated, and these were usually fastened directly against the 
nearest convenient support with iron staples, brass saddles, or, later, 
with wooden cleats. It is true that we seek to gain protection by 
the use of safety fuses. These, however, have their limitations. An 
abnormal current takes time to heat the fusible metal to melting 
point, thus introducing an element of uncertainty. Furthermore, 
a fuse does not give protection against a leakage of current less 
than that required to fuse it. In other words, a fuse so small 
as 5-ampere capacity will not prevent a 4-ampere leak, whereas 
with favourable conditions a leakage current of two amperes can 
cause a fire. 

Early wiring work was also defective in respect to design and 
workmanship, the electrical distribution being effected on what is 
known as the tree principle, in which a main wire feeds branch 
wires ; and these, again, feed still smaller wires. Construction of 
this sort necessitates the use of a large number of fuse points and 
electrical joints, fuses being provided wherever it was necessary to 
make a junction of a small wire with a larger one. The joints 
presented many chances for imperfect work, and, unless carefully 
made, would give trouble. 

In the light of the possibilities by which electrical fires may 
ensue, the troubles may be broadly summarised as arising mainly 
under three headings :—(1) Imperfect insulation; (2) imperfect 
conductivity ; (3) imperfect workmanship. 

The insurance companies, after their recitation of the danger 
conditions, add a paragraph by way of confirmation that no instal- 
lation will be accepted by them as ‘‘a risk” in which all these 
conditions are not adequately provided against. It has already 
been stated that hitherto the experience of the English fire insur- 
ance offices has apparently been a singularly fortunate one; and 
although each office may hold records of the actual electrical fires 
which have come under its notice, no attempt (so far as the author 
is aware) has been made to classify in detail the causes which have 
puce them. Some inspectors may even urge that the fires 

&ve been too few to give real indication as to weak points in 
English wiring practice; but whatever the argument advanced, 
the utility of examinin and considering the experience of some 
other country can hardly be questioned. The author holds, there- 
fore, that the remarkably rapid and extensive development of the 
electrical industry in America, even though attended with a great 
number of electrically-caused fires, may, if we are willing to make 
an unprejudiced examination, put us in possession of much practi- 
cal and useful data which can well be studied with profit to ourselves. 

In the United States the insurance authorities have been forced 
by their serious losses to establish a special bureau, whose sole 
work is to examine and test electrical apparatus, collect and record 
particulars of electrical fires, and determine in detail their probable 
origin and cause. The results and deductions are very carefully 
arranged and tabulated in quasi-public reports. 

An examination of the reports* of these electrically caused fires 
shows that a classification can be made under the headings we have 
already employed. We find that troubles from defective ‘‘ insula- 
tion or defective ** conductivity " are included under the general 
term “© conductors," whilst inferior workmanship" includes con- 
structive defects which occur in wiring material other than the 
conducting wires, as well as those arising from chanoe or accidental 
injuries. The records show that defects in ** conductors" cause 
nearly 70 per cent. of the total fires occurring, whilst ''im- 
3 workmanship” accounts for the remaining 30 per cent. 

n fairness to our comparison, however, we should note 
that fully one-third of tho conductor troubles arise from 
“© crosses ” between the wires of different systems of electrical 

шр, such as telephone and telegraphic wires, with electric 
t or electric railway trolley wires, and between the two 
oed systems themselves. These fires have been caused by insu- 
lation breaking down before a very much higher voltage than 
that it was intended to withstand, and would not have oocurred 


. * The author would here acknowledge his indebtedness to Mr. William Н. 
Merrill, junior, the electrician to the Electrical Bureau, making these reports 
to the National Board of Fire Underwriters, for copies of same and permis- 
sion to make extracts, 


THE PREVENTION OF FIRES DUE TO LEAKAGE 
OF ELECTRICITY.* 


BY FREDERICK BATHURST, A. I. E. E. 


It is scarcely 16 years ago that the attention of the fire insurance 
offices was first directed to a class of hazards previously unknown 
to them, viz., the danger to property arising from the use of electric 
current for furnishing power and light. ir ік will still remember 
the ** danger scare," created vara the year 1880 or 1881, upon the 
introduction of eleotric lighting, by reason of the crude methods 
of wiribg which were first 1 Public confidence, however, 
has gradually become re-established ; and it is now felt that the 
elements of great hazard are not necessarily inherent in all electric 
work, and that fires are preventible within the limits of ordinary 
practice. As this improved state of affairs must be ascribed, 
more or less, to the initial action taken by the various insurance 
companies—who ostensibly, for their own protection, posed as 
authorities, took the reins of guidance, and produced ‘‘ Rules" for the 
purpose of ordering“ safe wiring "—it may, perhaps, seem somewhat 
inconsistent to suggest that their rules may now even bar the way 
to further progress. It must, however, always remain a matter of 
congratulation that the early action on the part of our fire offices 
has, so far, enabled the electrical industry in England to escape the 
effect and criticism which would arise from the frequent occurrence 
of insidious and destructive fires caused through defective electrical 
installation work. 

Since in eto electrical path or circuit we have a pressure or 
voltage constantly striving to break through the insulating covering, 
it is evident that the problem of safe and effective wiring is to 
secure and maintain perfect insulation for the conductors through- 
out their length and treatment. It becomes necessary therefore 
to study the nature and conditions of the insulating materials 
available. As an insulating covering may be subjected to the 
influences of heat, arising from the conductor iteelf carrying 
excessive current, it is obvious that we should use an insulatin 
material which is little affected by heat, although we fin 
that our choice has to be modified by the consideration 
that heat-resisting materials are usually very great moisture 
absorbents. In practice, moreover, insulated wires may be sub- 
jected to rough usage ; it is important, therefore, to find materials 
Which have sufficient inherent strength to withstand the physical 
Vicissitudes. Time, heat, cold, chemical action, and moisture are 
all powerful influences that may tend to deteriorate any of the 
ee materials in use commercially ; whilst, in addition. 
acciden | damage of the material in the process of manufacture or 
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if greater precaution had been taken to prevent such possibilities.. 
They occur in the United States on account of the method of 
overhead wiring, so largely followed for outside work upon the 
score of economy. They inculcate a lesson which may be taken 
as showing the wisdom, from a fire-risk point of view, of the 
English practice of putting all out-door electric light or railway 


wires underground. ч 
Tables I. and II. give, in synthetic form, the analysis of the 


conditions causing electric fires. The sub-divisions may be taken 
as representing, approximately, equal numbers of fires, the most 
prolific cause in each section being placed first, the others ranging 


in relative order :— 


Table I. 
Defective “ Conductors” cause 70 per cent. of the Electrical Fires 
recorded, as the result of — 


ee 


“Crosses ”’ 
occurring with 
p m 


* Grounds ” 
caused through 


— HA 


Short Circuits 
arising from 


== 


———— 


wires with electric  tallic work. 
light wires. Moisture (electrolytic Flexible cords. 
Do. with “trolley” wires. trouble). Metal pipes and fixtures. 


Electric light. wires with Metal pipes (unprotect'd) Wood casing. 


floors. 


trolley wires. Nails. Overloaded wires. 
| Table II. 
‘Imperfect Workmanship " and Defective Materiala cause 30 per cent. of 


the Electrical Fires, and are-— 


p — m 


“Inherent” or “ Incipient,” 
by reason of 


TES .... 2 ome З 
“ Careless or Accidental,” (or) 
recorded under 


ран - — ес = 
Imperfect contacts & con- Transformers. Arc lamps. 
nections. Safety fuses. Incandescent lamps. 
Switches. Motors. 
Lightuing discharges. 
Deductions. 


These records, when examined, give us not only a statement of 


the actual hazardous arrangement which was the cause of trouble, 
but point out also how the destructive effects could best be counter- 
acted. They indicate, firstly, that ‘‘ leakage " should be prevented 


as much as possible, and secondly, that the formation of any arc 


consequent upon leakage or short circuit should, if possible, 
be localised in its effect. Further, it shows the necessity of some- 
how preserving intact the insulation of the wire, even though the 
troubles incidental to a conductor may arise. Although theoreti- 
cally we endeavour to provide an insulating covering which may 
be considered sufficient to withstand ordinary usage, the occurrence 
of fire from such causes as structural metal-work," moisture, 
** metal pipes," nails, &c., shows the severity of the accidental 
conditions which may be encountered in practice. Wires are called 
upon to withstand damage from being dragged over rough floors, 
trodden upon by wiremen or labourers, and other untoward damage 
incidental to construction work. We know that the waterproofing 
and moisture resisting qualities of the insulated wires in use depend 
entirely upon the completeness of the coveriog, and also that the best 
material can be damaged by careless workmanship or unskilful 
manipulation ; whilst it needs only the presence of moisture to set 
damaged insulating material on fire. We seek in practice to supple- 
ment tbis evident lack of essential mechanical qualities by pro- 
viding that wires shall be installed in wocd casing or metal pipes. 
But before examining the relative merits of these practices, should 
we not ask ourselves whether there is any possibility of gaining 
greater certainty from the insulating covering itself, by making 
some other dispoeition of it which may be better suited to the con- 
ditions arising within or without it? Paradoxical as it may appear 
at first sight, insulating. material, inflammable, if simply laid upon 
a wire, can in a large measure be made self-protecting, if applied 
about a wire. 
impress by taking an ordinary piece of paper, which is in itself inflam- 
mable and easily ignited from she flame of alighted match. If the 
paper is now wrapped around itself so as to form a tube, although 
it can be ignited by an outside application of the flame, it cannot 
be ignited by inserting the lighted match inside it. Practically it 
is impossible to maintain a flame within the limits of a tube 
scarcely larger in diameter than the burning material itself. Such 
an encloser acts as a snuffer, and Из quality of suffocating combustion 
is in а great measure independent of the inflammability of the 
material of which the snuffer may be composed. May not this prin- 
ciple be applied to the insulation of electric wires in order to meet 
the condition that the over-heating of an electric conductor can set 
fire to the insulation around it? Having noted this fact, we reach 
the point of this Paper to demonstrate the advantages of a method 
of wiring which is in reality a well-worked out scheme of »upple- 
menting (perhaps eventually even supplanting) the present method 
of attaching the insulation to the wire iteelf, by providing a system 
1 insulating tubes into which the conducting wires can be drawn. 

ncidentally also, it may be shown that such a system of insulating 


being fairly well utilised.. Wood casing, however, 


NNI 
Telegraph or telephone Structural or other me- Unprotected wires thro' 


Perhaps I can best illustrate the principle I wish to | 
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tubes is not, as some have asserted, simply an additional charge on 
the first cost of an installation, but one which from its sufficiency, 
* reliability," and immunity from break-down brings more than 
sufficient economical compensation for any additional cost. 


; Methods of Wiring. E 

As before stated, the inherent lack of mechanical streagth in 
insulating coverings is recognised, and some method of protecting 
them adopted. In England most of the electric wiring work has. 
been installed in wood casing. Owing to the fact that the greater 
percentage of the work already done has been installed in old 
buildings which may be considered dry, perhaps the slight pro- 
perty of mechanical protection that wood casing can give to an 
insulated conductor, may, in this class of work, be considered as. 
many 
defects; it can absorb and retain moisture, and retaining it will 
rot. If leakage occurs, the wood being inflammable will firat char 
and then take fire. Being combustible it also presents a medium 


1 


for spreading and increasing a fire.* If desirous of proving the 


unsuitability of wood casing, the experiment should be performed 
of securing two conductors of opposite polarity on a wet board, 
when, if the insulation on the wires has beeu damaged, it will 
be found that leakage readily takes place, and that so small 
& current as two amperes is more than sufficient to set the wood 
on fire. Tests made by the United States Electrical Bureau 
show that wood casing can absorb moisture to the extent of 15 
per cent. of its weight, and that every kind of treatment in the 
way of painting or ‘impregnating with moisture-repelling 
varnishes or fire-resisting compounds, must be considered inetfec- 
tive, both from the clectrical standpoint of *' moisture-proofing, " 
and from the fire insurance standpoint of ‘‘ fireproofing.” The 
report on this matter expresses the opinion that wood ія 
undesirable for ‘‘supporting or encasing electric conductors,” 
and concludes with the significant remark that it was to 
be hoped that fewer feet would be installed in. future con- 
struction work." The main arguments advanced by advocates 
of wood casing аге its ready applicability aod its possibilities for 
decorative effects. Whilst these may perhaps have some merit if 
the location is dry and mechanical disturbance is unlikely, it will 
now probably be generally allowed that, in view of the uncertainty 
of maintaining the necessary conditions, wood-casing construction 
is certainly not applicable for new building work, and is certainly 
destined, in time, to be succeeded by more perfect methods. 

Without wishing to make an evil prediction, the author would 
desire those insurance cómpanies still upholding the use of wood 
casing to be on their guard lest they shall find themselves nurturing 
this practice under the «gis of tradition. 

The demand for perfection in mechanical armouring has led to 
the introduction of ordinary iron pipes, and a considerable amount 
of wiring work is now going on in which the two electric wires are 
simply drawn into an iron pipe. The writer contends, however, 
that this is only an intermediate stage in the development of 
electric wiring, and tbat time will again demonstrate that the pipe 
protection must not only provide mechanical, but electrical, 
qualities also. In the case Tí plain unprotected metal piping, we 
know that the effect of imperfect insulation on one conductor at a 
single point may be transmitted throughout the piping system, and 
await the occurrence of a second fault at any point upon the other 
conductor. When this occurs, unless the fuses happen to be small 
enough in size and act properly, it is quite possible that a hole 
can be ** burnt out of the pipe at one or even both of the defective 
points. Those who urge that '* fusing” can give protection in the 
above condition surely ascribe greater perfection to this device than 
is consistent with absolute safety. Most of the fuses in practical 
use will easily carry from 100 to 200 per cent. more current than 
their standard rating. Generally also the placement of the fuse 
is left to the judgment or experience of the constructing wireman, 
and afterwards to whoever may be in charge of the installation ; 
and should it any time become necessary to increase or enlarge 
the translating devices, there is no means of counteracting the 


desire to replace a small fuse by one of greater carrying capacity. 


In any case, when it is shown that over-heating or leakage trouble 
can be obviated in & more perfect manner, I maintain that it is not 
the best practice to depend upon fuses as safety devices. Such 
fuse construction is certainly hazardous, and seriously menaces 
perfect and uninterrupted service. | 

Again, those who state that they are willing to depend entirely 
upon the perfection of the insulating covering surrounding the con- 
ductors cannot surely have had practical experience with ordinary 
iron-pipe construction. Anyone who has cut an iron pipe in two 
will allow that a ‘‘ burr” is formed on the inside ойе of the 
severed ends, which is sharp enough to abrade or tear any insu- 
lating covering. This means that every piece of plain төн pips 
cut up on an electric wiring job must, if safety is to be ensured, 
carefully and effectively reamed out. It is not satisfactory to feel 


* A conspicuous instance of this imperfection occurred so recently as 
October last at the Prince of Wales’ Theatre, where a serious calamity was 


only averted by the effective action of those in charge, е 


e- 


dependent for good service and safety upon this condition ; for can 
we hope that every wireman will give exact and careful attention 
to this point, or feel at ease in the hands of new or careless men ? 
On the other hand, if an insulating lining is placed inside an trun 
pipe it inherently provides against the most wilful carelessness that 
can be suggested, or the worst ‘‘ burr” that cau be made. 


With an insulating lining all doubt is removed as to the interior 
smoothness of the tube, and, providing the proper thickness of 
lining is chosen, no burr” can be caused to cut through it into the 
inside of the tube. The possibility of moisture and electrolytic 
trouble is prevented, and not only is the insulating material on the 
conductors placed under favourable preservative conditions, but 
the further safeguard is provided of an imperishable insulating pro- 
tector permanently ensconced behind an effective iron armouring. 


. Furthermore, experience has demonstrated the necessity of insu- 
lating electric fixtures from the gas-piping of the building, because 
if this is not done, a defect occurring on the electric fixture would 
be transmitted throughout the gas service. The insurance rules 
state that it is entirely inadvisable” to combine electric light 
fittngs with gas-fittings, and allow such practice only under the 
pretection of an insulating joint. Surely those who would advo- 
cate plain iron pipe for electric wiring, entirely overlook these 
determinations. | 

Many instances can already be quoted where the union of gas 
with electric fittings has resulted in disaster to both, either lighting 
agency having the ability to release the other. "The author believes 
that practical experience will show that where gas or water systems 
are used concurrently in the same building with electric wires, 
unless an auxiliary insulation is provided between the insulated 
conductor and the metal-piping system, unlooked for troubles will 
occur. 

The main argument that can be advanced by plain iron pipe 
advocates—that of lower first cost—does not hold, it regard is given 
to uninterrupted service and to the future. 

At the present time there are advocates to be found for 
“ earthed wiring systems, one method suggested being the use 
of a single insulated wire within an ordinary iron p ре, Тһе ріре 
is to form the return conductor, and is to be guarded against as 
such. Under the conditions which pertain to such a system the 
advantages arising from an insulating lining inside the pipe are 
apparent, because any over-heating of the conductor would be 
effectually guarded against, and there would not be the possibility 
of a short circuit" burning out the iron pipe. It is also 
suggestive to notice that on such a metal-pipe-return concen- 
tric system an insulating joint at the fixture outlets would be 
entirely out of place, since its insertion would break the metallic 
continuity of the return circuit. Combination gas fittings con- 
nected with it would, therefore, present a fire hazard. On 
the other hand, a bare cupper wire insulating-lining-metal-pipe 
concentric system would have the advantage in these respects. 
Although an ‘‘earthed” wiring system can be advocated on the 
score of low first. cost, the writer believes that the difficulties 
it introduces (if not insurmountable in extended practice) should 
only be approached with diffidence, and, therefore, prefers (for 
the present) to advocate a system in which both lead and return 
conductors are insulated and enclosed under the covering of an 
armoured insulating tube. | 


Insulating Tubing. 

The wiring system thus advocated as best and ssfest would be a 
series of continuous tubes, or conduits, of insulating materia), 
which can be placed throughout a building after the manner of gas 
or water pipes, the conducting wires being afterwards drawn into 
the tubes. In this way the conductors are insulated electrically 
from all the materials used in the building, whether plaster, wood, 
or stone work, gas or water pipes, &c., and the wood-work of the 
building is effectually protected from being ignited by leakage, 
or the accidental heating or ‘‘short-circuiting” ef the wires 
themselves. The effects of ‘‘ careless handling" or ‘‘ defective 
workmanship ” are also readily detected and remedied. For these 
reasons, the building is effectually protected from the liability of 
fire arising through electrical service. Insulating tubes can be 
found which are waterproof, and will provide a high and durable 
insulation unattainable by any other method or at as low cost. 
Such a system can be installed coincident with building construc- 
tion, and lends itself effectively to the placement, alteration, repair 
or enlargement of the conductors. A suitable metallic armouring 
provides protection from external trouble, whilst all internal 
trouble arising from moisture or damaged insulating material on 
the conductors, are, from а fire-risk point of view, absolutely 
counteracted. From a practical point of view, every desideratum 
is provided. Any defect in the tube construction itself would pre- 
vent the wires from being drawn in, so that the raceways them- 
selves have to be mechanically perfect. The wires need not be 
brought into the building until all construction work is done, and 
are, therefore, not so liable to accidental damage, so that increased 
surety of insulation on the wire itself is obtained. 
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| the tubes an iron bar was p 
‚а supply system. This arrangement was intended to reproduce 
| the state of affairs that might obtain when the pipes were fastened 
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Many independent tests have been made by well-known con- 
sulting engineers and others, in respect to the realisation of the 
above advantages. In order to reproduce the condition where 
the insulation between two wires in the same tube might break 
down, ares have been formed in a tube, with the result that 
the arc was found to last only a few seconds, and affect the tube 
but slightly. To reproduce the condition where a conductor 
becomes heated through an excessive current, an insulated wire 
was placed in à tube and an increasing current passed through 
it until the conductor was burned out. The tube e heated, 
but was not set on fire. To reproduce the worst possible 
moisture conditions, an armoured tube was used, slightly bent 
and filled with water. After 24 hours’ soaking an insulating 
resistance measurement was obtained of 11 megohms, which was 
maintained as a permanent value throughout the series of tests, 
which were continued for several days. To prove the feature of 
“ accessibility,” a wire was placed in a tube, both were kept at a 
temperature of 190°F. for 50 hours and then allowed to cool. It 
was then shown that there was no sticking, and the wire could be 
withdrawn with ease. 

In order to determine the merit of iron pipe with an insulating 
lining over plain iron pipe, the following tests have been made : A 
length of bare iron pipe and another of insulating tubing were 
taken, and two insulated wires run through both, under exactly the 
same conditions. These wires were short-circuited, with the result 
that à hole was blown in the iron pipe, whilst the insulated iron 
pipe stood the test perfectly. A 150-ampere fuse was arranged in 
the circuit employed for this experiment. | 

Again, an ordinary insulated wire was taken and the insulation on 
it damaged—the wire was then run through both tubes—and in 
order to reproduce the conditions of moisture occurring, cotton 
waste impregnated with a caustic soda solution was applied to the 
damaged insulation inside the tube in both cases ; the tubes rest- 
ing on damp woodwork, side by side, about 4in. apart. Between 
, forming the earthed pole of 


to a floor board or wooden’ beam attached to the iron girders of a 
building. 

Current was applied, and under the above conditions the ‘‘ leak- 
age arising from the defective wire placed in the bare iron pipe 
caused a fire to break out on the woodwork, whilst the insulated 
iron tube stood the test without suffering or causing any damage. 
It was further found that a fire could be caused with such a small 
„leakage current as 14 amperes, a three-light fuse placed in the 
circuit remaining intact. 

Conclusion. 


Perfect electric wiring should combine in the fullest degree the 
attributes of safety, accessibility, convenience, economy, and dura- 
bility. It is thought that an insulating tube system fully meets 
these various conditions. 


DISCUSSION. 


The CHAIRMAN (Mr. W. H. Preece) said he thought it right to say 

that this was a prize paper. The Society of Arts was very fortunate in 
being the recipients of sums of money that had been bequeathed to them 
at different times. Some of these sums aceumulated, after a few years, to 
amounts worth offering as prizes A Mr. Fothergill—he did not know 
who he was or when he was—had bequeathed to them & sum of money 
that had enabled the Society to offer the very pleasing figure 
of £25. Several papers had been sent in, but the judges had not had the 
slightest difficulty in selecting the Paper just read as worthy of that prize. 
He then called upon Mr. Harris to commence the discussion. 
. Mr. HARRIS said the author seemed to him, to some extent, to con- 
demn the insurance companies fur having insisted upon their rules ; but 
there was no doubt that these rules had been very successful in preventing 
fires in England. Whether it was necessary in tbe early days to cramp 
the industry by promulgating these rules he would leave it to others to 
кау ; although on the Continent, where they had the roughest possible 
wiring, the number of fires did not appear to be excessive. In one of the 
earliest installations which he had had to deal with the cable consisted of 
twin wires surrounded with an insulation and again surrounded with a lead 
tube. Owing to the utter inability of the workmen to make a good joint 
in thelead tube, after two yeare the whole of it had to come out, and ordi- 
nary cable was put in, in ordinary wood casing. That was there to this 
day, and they had not the slightest trouble with it. Should they have any 
difficulty with the joints in the tubes on Mr. Bathurst's system they would 
have to pull out all their cables. | 

Mr. ARTHUR WRIGHT was of opinion that the danger of fire from 
electric light wires was practically insignificant. He had had a good many 
years’ experience, and had used the ordinary twin wires stapled to ceilings 
with 2,000 volts between them and earth, and he had never had a fire. 
This showed that the danger of fire had been greatly exaggerated. There 
was really not much danger of fire in electric light wires compared with other 
means of illumination, and it would do the industry much harm if this idea 
got about. The real question was how to make electric light wires and 
their casings permanent, as the present wood casing was not by any 
means waterproof or durable, and also unfortunately concealed: all. bad 
joints and inferior work. The insulated conduit system he thought would 
minimise that sort of thing. The question of price also was interesting. 
It was no use for supply companies and corporations to reduce the price of 
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current as long as the high price for wiring was kept up. If it still cost 
£l a lamp to instal the electri light, it was quite impossible for the 
ordinary £350 a year householder to have it. 
tractor to try and diminish this cost. 

Capt. FOX said that they had had some very serious fires caused by 
electricity, probably through bad wiring; but in the instance which the 
author mentioned (the Prince of Wales's Theatre) it had arisen at the 
switchboard. Switchboards were very often of the wrong material, and 
not properly insulated. Then again they had had a very serious fire in 
London at the latter part of 1895—the moet severe electrical fire they 
had ever had—in Sardinia-street, where two floors were entirely burnt out. 
The insurance companies ought to feel very much flattered by Mr. Harris’ 
remarks, and he thought it was perfectly true that many of the sins of the 
electric light were traceable to the British workman. An instance of the 
disadvantages of wood casing was seen quite recently at the Prince of 
Wales’ theatre in London, where the wood casing was burnt almost up to 
the ceiling, and it was only by the prompt action of the officials that a dis- 
aster was prevented. With to the fire at St. George's, Hanover- 
square, he did not think it had yet been ascertained as to how it came 
about, and it would be interesesting to know what caused it. 

Mr. BRADY asked what were the special advantages claimed by Mr. 
Bathurst for an insulated tube with a wire loose in it over the ordinary 
system. 

A SPEAKER asked if asbestos sheathing had ever been experimented on. 

Mr. HAWBRIDGE, of the Asbestos Company, thought he could reply to 
this question. The firm he represented had some years ago introduced a 
form of fireproof asbestos tubes for electric light mains ; but they had not 
been used to any very great extent, on account of their cost. He would 
be pleased to show samples of them. He would like to ask Mr. Bathurst 
what materials his tubes were made of. His firm had made tubes in 
halves—that is, cut longitudinally—so that they could be placed imme- 
diately upon the wires ; and he thought there was no doubt that, if there 
was & risk of fire through electric light mains, asbestos tubes would be the 
means bf preventing a fire attacking anything near it. 

Mr. HEAD spoke as to the relative value of the iron pipe system 
pure and simple. There were several very good installations in the City 
carried out entirely on this system. If there was anything seriously wrong 
in a pipe it would give such a-resistance to drawing the wires through 
that the workmen would find out what was the matter at once. Plain 
iron pipes were also cheaper than those lined with paper. Another very 
important point was the question of jointe. It was mentioned that vulca- 
nised soints are used in the iron-pipe system ; and, as a matter of fact, the 
insulation of the joint when vulcanised was better than the indiarubber 
on the cable. With regard to the principle of drawing in and out in an 
iron pipe system, they could have junction boxes at various intervals, and 
as each main was direct, they could withdraw the sub-mains and see if 
there was any fault. The only way of overcoming leakage from switch- 
boards was to ineulate with ebonite. With regard to defective fittings and 
holders and switches, the general cry was for cheapnees ; they could not 
get good work paid for, and bad work naturally followed. Wood casing 
would be all right where the place was perfectly dry ; but wherever there 
was moisture, wood casing was detrimental to the insulation. 

Mr. CUMMINGS (of the Interior Company) said the interior coating of 
the tube was made of paper treated with an insulating material which was 
waterproof and fireproof for all electrical pur . The paper lining 
was firat made smaller than the metal tube, and then expanded by a patent 
pnematic process. It was made in 10ft. lengths. 

Mr. F. C. RAPHAEL thought one of the most dangerous parts of an 
electrical installation was the flexible cord, and Mr. Bathurst had hardly 
mentioned this in his Paper. At 200 volts an 8-c.p. lamp only required 
about one-sixth of an ampere, and the smallest size of fuse wire used blew 
at a little over one ampere. The remaining five-sixths of an ampere at 
200 volts, if leaking for some time, would very easily cause a fire. In a 
great many flexible cord fittings the switches were not at the plug end of 
the cord, but at the lamp end. If a person who knew nothing about it 
turned the switch off, he thought everything was perfectly safe ; whereas 
the flexible cord still remained charged, unless the plug was removed. 
Perhaps Mr. Bathurst would tell them whether the interior conduit 
system in any way got rid of this difficulty. He would also ask Mr. 
Bathurst whether he put any insulation between the lengths of his 
armoured tube, or whether the armouring was metallically continuous 
throughout. 

Mr. HOLLAND, examining à sample of Mr. Bathurst's tube, said he 
understood it was flexible, but the piece he had was not. He would also 
like Mr. Bathurst to say what the cost of these paper tubes were, compared 
with wood casing. Cheapness seemed to him the main element in the 
wiring of houses. 

Mr. BATHURST. in reply to what Mr. Harris had said about trouble 
with joints, said they were trying to get out a system of wiring in every 
oe to gas piping. They now had gas-pipe men trained for 20 
or 50 years who knew how to make a good joint. If a man could make а 
joint in a gas pipe, where there was gas inside under pressure, he was of 
opinion the man could make an equally good joint of their tubes, where 
there was no pressure inside. Instead of ending their tubes in a nipple as 
in the gas-pipe system, they finished their tubes in small boxes about gin. 
diameter insulated inside. (Mr. Arthur Wright should bear in mind that 
although they had had comparatively few fires in England, electric 
wiring was extending, and if it were defective there might be as great 
a number of fires as had taken place in the United States. In 
America they had had some 1,600 fires through electricity, and this 
showed that there was the possibility of serious results if the wiring was 
done carelessly. 1.600 fires seemed a very large number, but compared 
with the other causes of fires it was found to be something like 2 per cent. 
Mr. Wright's query as to cost was probably the most important point of 
the whole question. They huped to greatly reduce the cost of wiring in 


It was for the wiring con- 


: armoured tube could compete ip cost 


time, and his grievance against the insurance companies was the fact that 
they had been so successful up to the present with their regulations. They 
had made them so iron clad and fixed that it was very difficult to introduce 
any new method of wiring. Captain Fox had spoken from the salvage 
point of view, and mentioned the fact that there had been several electrical 
fires in England. Perhaps the insurance companies would not like to admit 
this, but he now had Capt. Fox’s authority, which meant a great deal. 
Mr. Braby had wanted to know why the insulated tube or iron pipe with 
& wire in it was better than the ordinary lead wire. When Mr. Braby read 
the Paper he would see how many arguments he had drawn against putting 
the insulation directly on the wire, and protecting it with the metal 
armouring. He would find that if they put a wire, insulated or not, into 
an insulated pipe—not nece: sarily armoured—they could fuse that wire by 
an excess of current without damaging the tube at all, whereas in an ordi- 
nary wire they would find they had destroyed the lead covering as well. 
Asbestos covering was one of the first he had tried; and although one of 
the most fireproof, it was bad with regard to moisture, and they had never 
succeeded in finding a proper material for impregnating asbestos. If Mr. 
Hawbridge had found such a material he had a very good business proe- 
pect before him. Mr. Head represented a firm who were doing a lot of 
wiring work in iron pipes, so that naturally he criticised the insulated iron 
pipes to the fullest extent, and believed in iron pipes only. No doubt his 
(Mr. Bathurst’s) pipe cost more, but he had no fear of damaging the insula- 
tion of the wire. Another speaker had made a very pointed remark on the 
danger of flexible cord. Undoubtedly this was a danger, but as a rule it 
was always exposed, and could thus be readily checkmated. It was a very 
difficult thing in an ordinary table fitting to arrange a fuse differently with- 
out inconvenience to ornamentation. With regard to whether the lengths 
of the tubes were insulated from one another, they had both forms of 
coupling, one in which the lengths are insulated from one another, 
and the other in which the tube forms a continuous metallic circuit. 
It was really immaterial which was used, but they preferred to use the latter. 
With regard to Mr. Holland's criticism of his tube he had happened to get 
hold of the unarmoured ‘piece, and the one disadvantage of this t 
was that it was not mechanically as perfect as they would like to have it. 
Electrically it was ahead of wood casing, and price to price they could 
compete with it ; but here again the insurance companies stepped in and 
said they were quite satisfied with wood casing, and that they must not 


put on the market a tube which the insurance companies did not know all 
‘about. If they were allowed to put on the market plain insulated tubes 
without criticism, he was sure that they would not only give better work 


than wood casing, but they would be able to cheapen the wiring owing 
to the labour saving effected by using tubes for wood casing. He hoped, 
however, to prove the merit of insulating tubes in other directions, so 
that eventually they would sell an iron-armoured insulated tube against 


‘casing. Instead of using costly heavily insulated wires they would pro- 
, vide the insulation under the iron armour, and ask that less insulation be 


put on the wires themselves. If they could gain that point, an insulated 
inst any system. 

The CHAIRMAN (Mr. W. H. Preece) thought Mr. Bathurst had made 
a mistake in saying that moisture was deleterious to the insulation of the 
wires. If there was one thing that tended to the durability of gutta- 
peroha or india-rubber it was to let them remain at peace at the bottom 
of the sea. It was not moisture they had to fear; it was the Alternation 
of moisture and dryness and the alternation of heat and cold, which 
brought about this leakage which Mr. Bathurst had referred to. His 
experience was that out of 100 faults that occurred on an electric lighting 
installation, 99 were due to fuses acting improperly. A comparieon had 
been drawn between the practices in England and America, and it was 
to a certain extent a satisfaction to English engineers to find that the 
author was not able to give statistics in England to illustrate his 
pointe, but that he was obliged te go to the other side of,the Atlantic. 
Houses in America were almost always in a state of inflammability 
owing to the dryness of the climate, and that was why the number of fires 
differed so much in the two countries, He did not like to hear the British 
workman abused as he had been during the discussion. His experience 
was that when the British workman was properly educated and properly 
looked after and instructed how to do his work he would do it as well 
as anyone else on the face of tlie earth. The difficulty was not with the man, 
it was with the education. "There were & great number of technical 
evening classes in England ; and if the British workman took proper advan- 
tage of these he was quite sure that in time to come he would hold 
his place in the front. of the world. He was sorry that there had been no 
champion to defend the concentric system. The concentric system was 
not only a very safe system with regard ќо fires, but it also offered very 
great security to persons, and with the, high-voltage systems coming into 
use this was an important cousideration. : 

A vote of thanks to Mr. Bathurst concluded the proceedings. 
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LEGAL INTELLIGENCE. 
Hookham and Others v. Johnson and Others. 
Wednesda; y, March Srd. 


Prof. PERRY'S examination was resumed. He stated, in answer E 


Mr. GRAHAM, that in 1889 he invented the Hookham commutator. In 
1883 Edison had tried to solve the problem, and had Soignon a meter 
which had no armature. : 

What was the fault of the Edison meter lt had a quasi- solid friction, 
which arose from the surface of the mercury in the trough. The resis- 
tance would not vary according to the revolutions. That was the difioulty 
of that meter. 

WITNESS, proceeding; said that in 1880 he (witness) took out a patent 
which showed a revolving armature and шеш cup. He was proceeding to 
describe it when . 

His LORDSHIP ruled that this evidence was immaterial. 

Mr. GRAHAM: Well, I will come to the conclusion (to witness) you 
found you got a drag along the surface of the mercury which vitiated the 
efficiency of the instrument 1—Yes, , 

And in order to get over that drag did you wholly immerae the moving 
part in the mercury — Ves. 

And was the effect to get rid of the vitiating influence ?—Yes. 

When you had done that you took out a patent for the motor meters 
which are now complained of ?—Yes, 

n 5 Is that the alleged infringement 1—WITNESS : Yes, 
my lo 

Continuing, WITNESS said that by his.invention the ratio of static 
friction at the driving parts was very greatly diminished. . 

Mr. GRAHAM : In getting rid of these vitiating frictions did you avail 
yourself of any information which appears in Hookham’s есш 
No, not any. 

Ia there any information i in that specification which points out how to get 
rid of these vitiating friotions in the way you got rid of them 1—№; I 
think not. 

And Hookham’s meter has a wholly submerged brake ?—Yes ; : dt is made 
according to my 1891 patent. 

Mr. GRAHAM asked. witness to describe the experiments which led to 
his discovering the quasi-solid friction on the surface of the mercury. 

His LORDSHIP: The question of. bow he ai rived at his discovery is 
immaterial. 

Mr. MOULTON (to witness) : Prior to plaintiff's specification did you 
ever know an electric motor meter with an electric brake in the market 
I don’t think I did. 

Mr. BOUSFIELD : Did you ever conceive that you had borrowed from 
Mr. Hookham ?—No, I never heard of Mr. Hookham until afterwards. 

In answer to other questions, witness said the Edison meter was an old 
meter and would only work within a limited range. Still, it was not во 
very, very bad. (Laughter.) 

Prof. SILVANUS. P. THOMPSON said that the principles on 
which the magnets in Hookham's meter were constructed were not at all 
new. They had been used for many years in motors and small magneto 
machines. Witness described the peculiarities of the Hookbam motor 
meter. The motor in the defendants’ meter differed on most main 
points from that of plaintiff's. Defendants’ meter had no commutator, 
‘the current being continuous. There was a great deal of what was common 
knowledge in Mr. Hookbam’s specification, and of what was known long 
before his specification was taken out. There were certain arrangements 
in other specifications for diminishing friction which were equivalent to 
those used by Mr. Hookham. These and the commutator were not at all 
original. He produced various forms of commutators, and said that com- 
mutators dated back to 1837, Ritchie's being the first. He was examined 
at length as to various alleged anticipations, . | 

Cross- examined by Mr. MOULTON : Witness admitted that Mr. Hook- 
ham had adopted an ingenious device to avoid friction, but it was only a 
mechanical equivalent to what was contained in other meters. He did 
not know of such a device as Hookbam’s having been used before. 

Re-examined, a many-turned armature was not a necessity nor essential 
to plaintiff's instrument. 

Thursday, March Д. 

Mr. JOHN IMRAY, patent agent and consulting engineer, examined by 
Mr. JENKINS, said the value of the discovery of immersing a cup in mer- 
cury was that there was scarcely any fluid resistance. The surface drag 


was always a difficulty when anything was moving through fluids. Surface 
tension was a power which all fluids have of sticking together at the surface 


more than elsewhere, and that was particularly so with mercury. 

In your opinion is the motor power of the defendants’ meter substantially 
the same as the motive power in Hookham's It is a motor of a distinctly 
different type. .I don't think any electrician would consider, them the 
same. One is unipolar and the other multipolar. One has a commutator, 
and the other no commutator. One reverses the current, and the other 
does not. There is nothing like the cup in Perry's meter, which is 
described in plaintiff's specifications. With regard to the brake І. agree 
with previous evidence. that it was perfectly well known іп 1887 that 
Foucault currents produced a brake. 

Do the defendants make use.of that principle in the same way аз 
plaintiff ?—No, not in the same way. 

Do you find anything in Hookham’s specification which would show you 
ва а workman and an electrician how to make a brake like the defendante’ ? 
—No, certainly not. 

Proceeding, WITNESS said the grooves were different in both dms. 
and one had more pole-pieces than the other. The plaintiff's were horse- 
hoe magnets, and the ‘defendants’ vertical magnets. There was nothing 
about permanent magnets in the original specification, ` 


Prof. AYRTON, F. R. S., examined by Mr. BOUSFIELD, said he was a 
joint patentee with Prof. Perry of the patent meter of 1882 known as the . 
Perry meter. The specification described two forms of meter, a motor 
meter and a clock meter. The patent was taken out in 1882, but was not. 
renewed in 1886 when it became renewable. They ‘dropped it because 
there was no sale whatever for any kind of house-supply meter. As 
regarded the motor meter, there was a difficulty with the commutator ;. 
but it was one which they could have got over. Instead, they turned 
their attention to the clock meters, and advertised them for sale; but 
only two or three were sold, aud the result was not sufficient to pay. 
for the advertisements, much less for the patent, so they dropped it. The 
meters that were sold were disposed of to gentlemen, including Mr. Edison, 
who were intétested in meters, and liked to know what the professors were 
doing. He had only about a dozen made, and advertised them in the 
years 1884 and 1885. Mr. Aron, in the meantime, had made a clock meter, 
on which he afterwards paid a royalty to defendants on the meters he had 
sold whilst their patent was in force. The meter got into extensive use. 

Mr. BOUSFIELD: It is suggested that the speed of a meter like 
Hookham’s should be about 200 revolutions of the disc per minute. Take 
the present Perry meter, what speed do you get in that ?—From my own 
experiments it makes, for the smallest current, one revolution in 17 ee:onds, 
and for the largest one in three-quarters of в second. 

Mr. MOULTON: It is not true in the least that the Hookham meter 
goes round 200 times a minute. 

WITNESS, proceeding, eaid that Elihu Thomson’s meter for the small 
current made one revolution in 44 seconds, and for the largest current 
one revolution in 1°8 seconds. 

Experiments were at this stage made in the body of the court with an 
instrument in which paddles revolved in an oil bath, to demonstrate that 
fluid friction was proportional to the speed of rotation. 

"WITNESS, proceeding, eaid he had for many years past dev oted himself 
largely to the construction of measuring instruments. Many of his instru- 
ments were well-known to electrical engineers as standard instruments for 
measuring. The different types depended for their accuracy on the con- 
stancy of the permanent magnets he was using, and also on thestrength of 
the permanent magnets. . He described the construction of several of his 
and other instruments in order to show that much of what was contained 
in Mr. Hookham's specification was common knowledge, and tbat many 
parta of his instrument had been anticipated. 

Mr. BOUSFIELD, in tbe course of à warm argument with Mr. Moulton, 
said. it appeared to him that the whole object of the plaintiff's claim was 
to prevent anybody else using a well-known principle. 

WITNESS, in answer to a further question as to the practicability of 
Hookham’s meter, said he was sure that such a meter as the original meter 
could not continue to register satisfactorily. because of the skin friction of 
the mercury, and because of the almost certainty that if a current stronger 
than the meter could stand should pass through it, which was almost sure 
to happen, the mercury would be thrown out, and it would be of no use 
until the mercury was re-supplied. The use of grooves in magnets was a 
matter of.common knowledge amongst electrical engineers. The meters of 
plaintiff and Prof. Perry were totally distinct. The motors used in each 
case were essentially different. He was not interested in the Perry meter 
pow, ав his partnership with Prof. Perry ceased several years ago. 

Cross-examined by Mr. MOULTON: If magnets lost strength they 
would not continue to be powerful. 

. You mean to say that if a powerful magnet loses some of its power it is 
no longer powerful ?—Not at the beginning. No; it does not cease to be 
powerful, but it is going on losing. 

Will you show his lordship any statement in electrical literature before 
the date of Mr. Hookbam's patent showing how you can get powerful con- 
stant magnets ?—I do not know that the results and knowledge of instru- 
ment makera was put in a published form—with the exception of Jamin’s 
investigations over several years I am not aware. 

Now, with regard to your.patent of 1685, is not that magnet of very 

minute power It is a small magnet. 
Re- examined: In Prof. Perry's present form of meter, as well as in the 
plaintiff's, they had actually got a disc or cup totally immersed in mercury 
and which rotated in mereury.—He should say that the Foucault friction 
would be much greater than the fluid friction, and that there would be very 
little error in itself by the thing turning in mercury. Jamin found that 
by magnetising each steel spring separately—he did not put them together 
at all—he got a powerful magnet which did not deteriorate. 

Mr. L. J. STEELE, examined by Mr. BOUSFIELD, said that he had been 
electrician to the defendants for seven years, and had had nine years' 
experience in meters. In the Brillé meter a rotating magnet with fixed 
copper acted as a brake. In the year 1886 he was interested in electrical 
work, At that time he knew that the effect of grooving the magnets was 
to produce eddy currents ; it gave a retarding action. He had made ex- 
periments on the Edison meter in court. The speed with six amperes 
through the armatures was 240 revolutions a minute. He had tested the 
Hookham meter as to speed,—that meter was labelled. 20 amperes, and at 
20 amperes the speed was about 390 revolutions a minute. 


Friday, March 5th. 


* 

Mr. L. J. STEELE, cross-examined by Mr. FLETCHER MOULTON 
as to the Ayrton and. Perry Patent (No. 2,642 of 1882), said that it was no 
doubt essential in the specification that the current should go through the 
motor. He did represent. that the Hookham 20-ampere meter which he 
tested was a very fair specimen, although it was a second-hand one. 

His LORDSHIP : I cannot understand why, if you wanted to test Mr. 
Hookham’s meter, you did not buy one. 

Mr. BOUSFIELD : They had not been on sale for a long time, 
my lord. 

The WITNESS, in further cross- -examination, eaid that before he tested 
the meter he had remagnetised the magnets very strongly. 
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Mr. MOULTON: Twenty amperes going through that shows two 
Board of Trade units in the hour 1—It deped: on voltage. The Board of 
Trade units depend on volts. 

It therefore measures the current gomg through the armature ?—Yes ; 
but you are referring to Board of Trade units, and that is rather different 
to ampere hours. 

When a 20-ampere current goes through that meter the counter registers 
in the hour two, does it not ?—At what voltage ? 

It does not make the slighest difference at what voltage.— Pardon me, 
it makes all the difference in the world ; Board of Trade units depend on 
the voltage. 

I have not said a word about Board of Trade voltage. I am putting it 
to you that a current of 20 amperes in an hour should register two on the 
dial ?—I do not know what that means, 

I have asked you whether it would not register two on the dial! 

Nr. BOUSFIELD : Well, assume that it does. 

' Mr. MOULTON : I am putting it to the witness that when he tested 
the machine it was out of order, and registered 50 per cent. too much. 

. Mr. BOUSFIELD : If Mr. Steele had continued his experiments for an 
hour, running 20 amperes through, and had observed the numbers on the 
dial, he might then have come to the conclusion that the index on the dial 
showed that the number of rotations was not the proper number of rota- 
tions for 20 amperes. 

The WITNESS, in re-examination, said that it was constantly part of 
his business to test a meter. 

This evidence closed the defendants’ саве. 

Mr. BOUSFIELD, in addressing his lordship on behalf of the defendants, 
said that he was fully expecting his learned friend Mr. Moulton, who had 
cross-examined the last witness, was going to ask permission to recall Mr. 
Swinburne, in order to minimise the value of Mr. Steele's evidence. Appa- 
rently, however, his learned friend had relied on his own energy and force 
in the statements he had made to his lordship. 

. His LORDSHIP remarked that learned counsel in these cases were so 
much masters of the subject that it seemed to be almost a matter of 
personal credit with them to beat the witnesses on pointe where they 
differel. The moment a scientific witness ventured some statement with 
which learned counsel differed, however remote to the question at issue 
that statement might be, learned counsel seemed to think that it was 
almost à point of honour to thresh it out and beat the witnessif they could. 

Mr. BOUSFIELD: Even a well-trained dog sometimes starts off. 
(Laughter.) 
` His LORDSHIP said that to his mind the most serious question in the 
case was the construction of the first claim. He thought it fair to say 
what was passing through his mind on the subject. . 

The following is the text of the first claim : —“ An electricity meter for 
Measuring currents consisting of an electromotor with constant field 
arranged substantial as hereinbefore described and illustrated in the 
accompanying drawinga, the said electromotor being combined with an 
electric brake also moving in a constant or nearly constant field preferably 
the same field as that in which the armature rotates, substantially as 
herein described aud illustrated on the accompanying drawinga." 

Mr. BOUSFIELD said that it might have been that Mr. Hookhain, when 
he applied for his provisional protection, thought that he had invented a 
brand new thing. In construing what this particular claim' was, effect must 
be given to the words “arranged substantially as hereinbefore described 
and illustrated.” The reason those words were put in was perfectly 
obvious. The patentee knew perfectly well that if he had not got words 
of that sort his claim might beiconstrued to mean a claim to the Perry brake 
(1882 patent). Mr. Swinburne had admitted in his evidence that that 
was the first invention of a motor meter. If that was so, of course he 
(the learned counsel) should contend that that was an end of the question 
of infringement on the first claim. His submission was that Mr. Hookham 
was endeavouring to distinguish his brake from the Ayrton and Perry 
brake simply by elements which were absolutely well-known elements, in 
order to make a good brake. He had never in all his experience known 
such a remarkable claim put before a Court as the plaintiff's first claim. 
The Ayrton and Perry specification was in the same position as the Hook- 
ham, there being only one difficulty, and that was the question of friction. 
If Hookham had come in aud solved that difficulty he would be entitled to 
his invention. But had he done it? That was the real question in 
the case. He (the learned counsel) did not care what the claims 
were. Unless his lordship could come to the conclusion that Hook. 
ham had given in his specification some practical directions which 
were unknown to electricians, and which the defendants had adopted 
iu order to make their first inventions useful or a success, there 
could be no infringement. According to his learned friend Mr. Moulton'à 
argument, anybody who had got an effective electric brake and their mag- 
nets perfectly constant would infringe the plaintiff's patent. If that were 
the claim of the plaintiff he should contend that it was a claim which 
could not be upheld. Everybody knew that it was essential to success to 
have the friction of the commutator as small as possible, and the magnets 
constant. The only practical direction the plaintiff had given which was 
of the slightest use to the defendants was as to having mercury contacts, 
and which was suggested by half-a-dozen other people. Passing on to the 
plaintiff's sixth claim, viz, “making grooves in the pole-pieces of the 
electromagnet or permanent magnet of an electricity meter for the purpose 
of increasing the action of the brake substantially as hereinbefore described 
and illustrated in the accompanying drawings,” the learned counsel said 
that the substance of his argument would be that in the defendante’ form 
of pole-pieces they had not got the slightest idea from Mr. Hookham, and 
that they had only taken what was common electrical knowledge, and not 
in the slightest degree anything that Hookham had discovered, if he did 
discover it. He submitted that a man could not assume the position of 
making a detail an invention of itself, which he was entitled to a separate 
patent for, unless that invention was described in his provisional specifica- 


tion. He was, of course, then anticipating his lordship would find that 
the defendants had not infringed the first claim, in which case his 
learned friend Mr. Moulton was driven for suoeess solely on the sixth 
claim. In that case he contended that the patent must be treated as 
if all the other claims were disclaimed. What did Mr. Hookham invent 
with reference to the grooving '— He did not discover that the 
braking action depended upon tbe copper disc rotating in a field of 
varying magnetic intensity. That was developed by Faraday and others. It 
was the essential of a brake and known to be the essential of a brake ; 
and, therefore, the plaintiffs could not say that the defendants had in- 
fringed because they rotated in a field of varying magnetic intensity. 
What was it that the plaintiff bad discovered as to that? He discovered 
that if he put grooves in the pole-pieces locally he would increase their 
braking action. Was that the same idea as duplicating the pole- pieces! 
If it were, he had not discovered anything, because it was known. The 
details which Mr. Hookham had given were very smal], and he (Mr. Bous- 


field) doubted very much whether he knew what he had discovered. The 


essential thing to the braking action was that the size of the grooves 
should be small compared with the air space. There was not, however, a 
word about that in the specification. Mr. Hookham found by rule of 


thumb that if he cut grooves in the pole-pieces he got better results, 


He submitted that there had been no infringement, and that judgment 
should be entered for the defendants. ' 

Мг. MOULTON, replying for the plaintiff, said that, taking the evidence’ 
point by point, he thought that the accuracy and soundness of his open- 
ing statement had been ша confirmed. Не stated at the 
commencement of the case that the theory of a meter with a magnetic 
brake was new, and he also told his lordship that there had never been & 
practical meter of that kind until his client produced it ; and also that no 
one before his client had ever shown how to produce at once a constant 
and powerful magnetic field, which was essential in order to make the 
meter accurate, because the inevitable static force, which otherwise inter- 
fered with it, could not otherwise be rendered inappreciable. He 
claimed that his statement as to the novelty of the invention was 
absolutely unshaken. They had had Prof. Perry, Prof. Ayrton, and 
Prof. Silvanus Thompson, all three most learned men, and thoroughly 
acquainted with all the literature of electricians; and he had chal- 
lenged them formally to point to any statement in any mathematical 
book which showed that they could get, with regard to permanent 
magnete, at once intensity and permanence. Prof. Thompson said he 
could not do so; Prof. Ayrton referred to the French theories, and when 
he asked them if they could point to any use of such. а magnet as that in 
any measuring instrument where constancy was necessary, they were 
obliged to.say they could not. No person had been able to take up the 
challenge which he gave, and which was supported by the four witnesses 
whom he called, Mr. Hookham, Mr. Swinburne, Mr. Boys, and Mr. Dugald 
Clerk, all said that until his client took out his patent no person had shown 
how intensity was fo be made compatible with constancy. As to the use 
of grooves in the ets there was also a novelty, and he contended that 
the evidence showed that his client, Mr. Hookham, was the first person to 
make a really practical motor meter. The so-called anticipations he alao 
contended had practically disappeared in the face of the evidence which 
he had been able to call. 

Mr. FLETCHER MOULTON, continuing, said that the conclusion upon 
the whole of the evidence was that Mr. Hookham was the first person to 
tell the world how to make an effective eléctric brake. The learned 
counsel’s submission was that when his lordship looked at the result 
of the evidence, examination-in-chief, and cross-examination, there was 
absolutely nothing to displace his etatement that Mr. Hookham’s was the 
first effective brake, and without an effective electric brake they could not 
get a meter. He thought his lordship would find after weighing the 
evidence which had been given that the defendants had infringed both the 
first claim aud the sixth claim, and that the plaintiff's patent was valid as 
being the very first example of a constant-field electromotor. The learned 
counsel concluded his address by thanking his lordship on behalf of both 
parties for the patient manner in which he had listened to one of the most 
difficult and intricate cases with which he (Mr. Moulton) had ever had to 
deal. 

His LORDSHIP replied that the case was a very intricate and ditfieult 
one. He was afraid it would be some time before he would be able to 
deliver his judgment. . 

Judgment was accordingly reserved. 
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About 1,300 pages. 

“ ELzorRIO LAMPS AND ELzOTRIO Ілантіма,” by Prof. J. A. Fl A 
delten e ts ign ib E. Für fd. n 
free. Prospectus post free. T i 
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“МоттуЕ POWER AND GEARING FOR ELECTRICAL MacHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Now Ready. Price 12s. 6d. 
post free; abroad. 138. 6d. 

"SUBMARINE CABLE-LAYING AND REPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 128. 6d. Now ready. 


“Toe Мовк or HRT z. — By Dr. O. J. Lodge, with many original 
illustrations, price 28. 6d. nett. | 


TENDERS INvITED.—A special notice appears in our advertisement 
columns in connection with the following tenders invited by the 
Borough of Plymouth. The attention of contractors is specially 
directed to this notice. 

The Plymouth Corporation invite tenders for (1) steam alter- 
nators (disc armatures) and dynamos, exciters, motor-generator, 
rectifiers, &c.; (2) Lancashire boilers with mechanical stokers, 
steam exhaust and other piping, ejector condensers, valves, 
electric pumps, water tanks, economiser, &.; (3) accumu- 
lators, &c.; (4) overhead travelling crane, jib wall crane, turn- 
table, &c.; (5) switchboards (Ferranti type) and instruments; 
(6) high and low-pressure mains, &c.; (7) stoneware conduits, &c. ; 
(8) alternating-current transformers, sub-station switchgear, &o.; 
and (9) arc lamps, posts, &c. Copies of specification, &c., may be 
obtained from the Borough Electrical Engineer (Mr. John H. 
Rider), East-street, Plymouth; and tenders must be delivered to 
the Town Clerk (Mr. J. H. Ellis, Town Hall, Plymouth, by 
26th inst. Further particulars are given in our advertisement 
columns. 

From our advertisement columns it will be seen that 
the Corporation of South Shields invite tenders for the supply 
of :—(a) cast-iron pipes and boxes, (b) trenching and laying pipes, 
(c) rubber-covered cables and laying, (d) low-tension cables and 
laying, (e) supply and erection of arc lamps, lamp posts, switches, 
and transformers, (f) supply of high and low-tension switches, and 
underground transformers, (y) supply of incandescent fittings for 
street lamps. Specifications, &c., may be obtained from the 
Borough Electrical Engineer (Mr. Joseph A. Jeckell), and tenders 
must be delivered at the office of the Town Clerk (Mr. J. Moore 
Hayton), Court-buildings, South Shields, on or before the 23rd inst. 
— The Lighting Committee of the Corporation of Wells, 
Somerset, invite tenders for the supply and erection of tho plant 
required for the complete equipment of an electricity supply 
station, and for the supply of underground conductors, &c. Copies 
of ification, &c., may be obtained at the office of the Town 
Clerk (Mr. ene L. Foster) and of the Engineer (Dr. John 
Hopkinson, F.R.S.), 5, Victoria-street, Westminster, London, 
S.W., upon payment of a cash deposit of £25. Tenders must be 
delivered to the Committee at the Town Clerk's office, Wells, 
Somerset, not later than Saturday, the 27th inst. Additional 
information is given in our advertisement columns. 

— By command of the Postmaster-General tenders are 
invited for the purchase of a quantity of gutta-percha, copper wire, 
plates, &c., a large quantity of brass, zinc, steel and iron, india- 
rubber-covered wire, india-rubber, mercury deposit, &c., for which 
tenders will be recoived until 10 a.m. of Tuesday, the 30th inst. 
Some further particulars will be found in our advertisement columns. 
— The Electrical Committee of the Council of the City 
and County of Bristol require tenders for the supply, delivery, 
and erection of condensing plant, steam and exhaust piping, &c., 
of which some particulars will be found set out in our advertise- 
ment columns. Further information can be obtained of Mr. H. 
Faraday Proctor, the city electrical engineer, and tenders must be 
sent to Mr. Frank William Prosser, Secretary, Electricity Depart- 
ment, Temple Back, Bristol, by noon of the 7th April. 

In our issue of the 19th ult. we announced that the 
municipal authorities of Braila were inviting tenders for the con- 
struction and erection of about 13 miles of electric tramway. This 
week, however, the Commercial Department of the Foreign Oftice 
sent out very brief particulars to the non-technical press of a 
despatch from Her Majesty's Consul-General at Galatz respecting 
this contract, tenders for which have to be lodged at Braila on the 
27th inst. On previous occasions we have had occasion to complain 
of the leisurely manner in which information of this character leaks 
through the consular reports ; but in the present instance no great 
harm would have been done if the Consul had not gone to the 
trouble of sending the dispatch, seeing that the noticeinviting tenders 
appeared in The Electrician three weeks ago. All the same, would 
not such information be more likely to reach its intended destina- 
tion if the technical journals were included in the list for receipt of 
the announcements issued by the Foreign Office ? 

The Vestry of St. Mary, Islington (London), require 
tenders for the supply and erection of electric generating plant, 
a8 set out in our last issuc. "Tenders must be in to tho works 50, 
Eden-grove, Holloway, London, N., before noon, March 23, 
addressed to the Electrical Engineer. 

The Manchester, Sheftield, and Lincolnshire Railway 
Company invite tendersforthe supply of various stores and materials, 
including electrical materials. 
the 16th inst. 


Tenders must be in by 10 a.m. of. 


TENDERS INvITED.—The Great Indian Peninsular Railway Com, 
pany invite tenders for the supply of telegraph materials and 
telegraph stay rods. Tenders to the Secretary, 48, Copthall- 
avenue, E.C., by 15th inst. | 

————— The Gas Department of the Borough of Warrington 
want tenders for laying about 12 miles of private telephone wire 
from Mersey-street to Longford Works. Particulars from the 
Engineer. 

— ——— Tenders are invited by the Local Authorities of Hernani 
(Guipuzcoa), and will be open till the 14th inst., for the establish- 
ment of a central electric supply station in the town. Water-power 
is to be employed. Tenders to El Secretario del Ayuntamiento de 
Hernani, Guipuzcoa Province, Spain. 

— The Visitors’ Committee of the County Lunatic Asylum, 
Lancaster, invite tenders for electrical goods. Tenders addressed 
to the Chairman of the Committee must be in by the 19th inst. 

TENDERS ACCEPTED.—The Islington (London) Vestry have 
accepted the tender of the Edison and Swan Company for the 
supply of electrical stores. The contract for engineers’ stores has 
been given to Messrs. W. H. Willcox and Co., J. Gibb and Co., 
and Sir W. A. Rose and Co. | 
— The Hammersmith Vestry have accepted the tender of 
Messrs. Russell and Russell for wiring and for fittings for the elec- 
tric lighting of the electricity offices and works, for £49. 10s. 


Tenvers REcEIvED.— The Bray Town Commissioners have re- 
ceived the following tenders for switchboard extensions at the 
electricity supply station :— 


Siemens, Bros. and Coo ene £435 
Easton, Anderson and Goolden ........................ 350 
Electric Construction Company eene eene 307 
Laing, Wharton and Doowobw̃mnnnn e ··O E 275 
Johnson and Pill??? to rhone enn 245 
Edison and Swan Company md 256 
Jobn Fowler and o.. e axo ае 229 
, asa ines or aer eor аб e bs ea Xo 200 


The four latter have been referred to the electrical engineer (Mr. 
Geo. M. Harriss) for report. 

SALE BY AvcTION.—Messra. Green and Son will sell by auction, 
on Tuesday next, 16th inst., at one o'clock precisely, the remaining 
stock in the liquidation of Dietz, Davies and Co. (Limited), lamp 
and glass manufacturers, 44, Upper East Smithfield, London, E. C. 
The sale comprises a large assortment of lamps and lamp fittings of 
all kinds. Some further particulars will be found in our advertise- 
ment columns. 

APPOINTMENT.—Mr. Arthur J. Fuller has been appointed elec- 
trical engineer to the Burgh of Ayr, at a salary of £250. 41 appli- 
cations were received for the post, but this number was reduced to 
the following seven—-Arthur J. Fuller (London) E. W. Dean 
(London), Thomas Hesketh (London), B. B. Heaviside (London), 
John P. Nelson (Chelmsford), A. C. Cormack (Leeds), and John 
Piling (Bolton). The Electric Light Committee further reduced 
this number to three, viz., Messrs. Fuller, Hesketh and Pilling. 

APPOINTMENTS VAcANT.— The Crown Agents for the Colonies 
give notice that an Instructor in Electrical Engineering and Tele. 
graphy is required for the Technical College of Ceylon. The 
selected applicant would take charge, under the Superintendent of 
the College, of the department of electrical engineering and tele- 
graphy (including telephony), and would be required to teach 
classes in these subjects. "The salary is 3,000 rupees per annum. 
The qualifications required, and some further particulars, will be 
found set out in our advertisement columns, and applications have 
to be sent to the Crown Agents for the Colonies, Downing-street, 
London, S. W., not later than the 25th inst. 

— The Brighton Town Council require a head master for 
their new Technical School. Salary £300 per annum. Applica- 
tions to the Town Clerk by the 19th inst. 

C f Cop M.A., A.M.Inst.C.E., is vacating 
his post as distributing engineer to the St. Pancras Vestry, having 
accepted the appointment of manager and engineer to the Cox 
Thermo-Electric Conrpany, St Alban's, Herts. 

DissoLuTION OF PaiTNERSHIP.—Official notice is given of the 
dissolution of the partnership hitherto existing between Messrs. 
William Peto and F. W. A. Radford, electrical engineers, 57, 
Hatton-garden, London, E.C. The business of the firm has been 
acquired by Peto and Radford (Limited), particulars of the regis- 


He в. . _ 


electric light fitting makers, trading as J. W. Watson, Clark and 
Co., 23, Brooke-street, Holborn, London, E.C., have been adjudi- 
cated bankrupts. | 

The first meeting of creditors in the bankruptcy of 
William Alan Fraser, electrical engineer, 28, Burleigh Mansions, 
Charing Cross, and 18, Cecil-court, Charing Cross-road, London, 
W.C., will be held to-day (Friday) at Bankruptcy Buildings, 
Carey-street, London. The public examination takes place at the 
same place on April 1. E 
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BaNkRvPTCY.—Mr. W. Smith, C. A., 17, Cooper-street, Man- 
chester, has been appointed trustce in the bankruptcy of Chas. L. 
Clarke, electrical engineer, lately trading as the Northern Counties 
Electric Construction Company, Hope-road, Newton-le-Willows, 
and 7, South-parade, Manchester. 

LiQUIDATION.—4À meeting of the proprietors of the Home Tele- 

hone Company (Limited) wil be held at 97, Gresham-street, 
ndon, E. C., on April 8, to receive an account of the winding - up 
of the Company. db 

Ерізох AND Swan Company.—This Company report that all 
their departments at the extensive works on the Lea are very 
busy, and that new works are now proceeding. Contracts recently 
secured include :—Supply of boxes, lampholders, and lamps for 
Blackwall Tunnel for the London County Council ; Islington Vestry : 
Northern Polytechnic, &c. The Company's high-voltage lamps are 
now in great demand. | 

Exports OF ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrica] apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from March 3rd 
to March 9th, with the ports of destination :— 

Argentina—Buenos Ayres, £1,213 (including £411 telegraph material) ; 
Rosario, £43. Australasia— Albany, £151; Fremantle, 227 (telephone 
material); Sydney, £242. Belgium — Brussels, £18. Canary IJslands— 
Teneriffe, £10. Ceylon— Colombo, £111 (including £79 telegraph material). 
Chili—Boca, £72 (telegraph material).  Cuba—Havana, £19.  Egypt— 
Alexandria, £82. German)) Dantzig, £19. Holland —Amsterdam, £20 ; 
Flushing, £27 ; Rotterdam, £10 (telegraph material). India — Bonibay, 
£132; Calcutta, £149. Jtaly—Venice, £6. ‘Japan—Yokohama, £15. 
Mauritius—£46. North Atlantic —£1,716 (telegraph cable). Russia 
Libau, £120 (telegraph material) ; Revel, £253. South Africa—Cape Town, 
£1,815 (including £1,400 telegraph material); Delagoa Bay, £24 ; Durban, 
£1,139 ; East London, £336 ; Port Elizabeth, £29. Spain—Bilbao, £12; 
Valencia, £18. Straits Settlements—Singapore, £10 (telephone stores), 
and 2,598 tons telegraph cable. Sweden—Stockholm, 53 tons telegraph 
material. West Indies—St. Lucia, £18; Trinidad, £504 (telegraph 
material). Total, £8,579. 

ForEIGN-MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
Foreign-made goods to the value of £11 have been exported from 
this country to Gothenburg (Sweden). 

THE ENGINEERING MaGAzINE."— The March issue of this well- 
‘known magazine is now ready. The contents, which are of the 
usual highly-interesting and varied character, include :—‘‘ The 
Financial Measures needful to Industrial Stability,” by James H. 
Eckels ; Mistakes and Improvements in Railroad Construction, 
by George H. Paine ; ** The Positive Value of Quiet and Beautiful 
Streets. by J. W. Howard; Comparative Economy in Electric 


Railway Operation, by Charles H. Davis; The Seasons and 


Causes of Western River Floods,” by J. L. Greenleaf; The 
Economy of the Modern Engine Room — VI. the Cure for Cor- 
rosion and Scale from Boiler Waters, by A. A. Cary; Stau- 
dardising the Testing of Iron and Steel, by P. Kreuzpointner; 
The Gold Fields of the Ponce River, Colombia, by J. D. 
Garrison; Six Examples of Successful Shop Management, by 
Henry Roland; and Materials and Methods in Fire- proof Con- 
struction,” by W. M. Scanlan. The issue also contains the usual 
review of the Engineering Press; and this number, as well as all 
the back numbers, can be obtained at the offices of the European 

Edition, 1, 2, and 3, Salisbury- court, Fleet-street, London, E. C. 

. * AUTOMOTOR AND HORSELESS VEHICLE JouRNAL. — No. 6 of this 
monthly periodical will be ready on Wednesday next. Particulars 
of the contents of this issue will be found in our advertisement 
columns. 

TELEGRAPH WIRE Exports.—The value of the telegraph wire 
and apparatus exported during the month of February, 1897, 
amounted to £43,710, compared with £62,120 in the previous 
month, £109,840 in Feb., 1896, and £9,411 in Feb., 1895. The 
value of the exports for the two months ended Feb. 28 amounted 
to £105,830, against £167,064 for 1896, and £44,604 for 1895. 

‘ THE JOURNAL.” — Part 126 of the Journal of the Institution 
of Electrica] Engineers is now ready, and contains the inaugural 
address of Sir Henry Mance; Mr. F. T. Hollins’ Paper on 
“ Electrically Interlocking the Block and Mechanical Signals on 
. Railways," and other interesting matter. 


ABERDARE.— Official notification is given of the revocation by the 
Board of Trade of the Aberdare Electric Lighting Order (1894). 

ABERDEEN. — A provisional agreement has been arrived at 
between the Town Council and the local tramways company for 
the sale of the tramways to the Council. 

Ayr.—The Town Council have received the sanction of the 
Secretary for Scotland for the borrowing of an additional sum of 
£15,000 for electric light extension purposes. The total sum 
now authorised to be borrowed is £40,000. 

BELFAsT.—The Northern Whig of March 3 contains lengthy 
extracts from the special report recently issued by the Electric 


Lighting Committee of the Corporation, The Chairman (Mr. 
Councillor Andrews) recommends the Corporation to hire out 
motors upon the Bradford system—that is to say, the hirer is 
to provide suitable foundation, whilst the Corporation will 
supply the motor, connect it and lend it for a rental equal to 
about 10 per cent. of the cost of the motor, supplying all units 
for power purposes at 24d. He further recommends the adoption of 
the Wright Demand Indicator system of charging. The Elec- 
trical Engineer (Mr. Victor A. H. M‘Cowen) recommends the laying 


down of a large steam power station and the increase of the voltage 


on the three-wire system to 440 volts between the outers, the out- 
lying districts of Belfast to be supplied either by alternate currents 
or by accumulator substations. Mr. M‘Cowen points out that by 
the combination of a steam-driven and a gas-driven station, supply- 
ing the same network, the Corporation would be able to get more 
economical results. The steam station would take the bulk of the 
winter load, the gas station helping it over the peak of the load, 
and, being always ready to meet the sudden demand caused by fog, 
the gas-driven station would also probably be able to cope with the 
entire summer load, leaving the steam station to be shut down for 
several months. The report of the Committee was adopted witheut 
discussion. | 

BIRRKDALE (LANcs.). —The Lighting Committee's report, presented 
at the last meeting of the District Council, recommended that the 
Council take into consideration the advisability of lighting the 
district electrically. In the course of the discussion Councillor 
Hartley stated that he had received an offer from a Company who 
were willing to establish electricity supply works in the distriot, and 
supply all fittings and wiring free, the maximum charge for current 
to be 6d. per unit for private lighting and 4d. per unit for street 
lighting. The Committee would, however, further consider the 
matter, more especially as to the question whether it would be 
more economical for the Council to erect a station and generate its 
own current or to allow a Company to do so. The minutes were 
adopted. 

BRADFORD.—In presenting the report of the Gas and Electricity 
Committee at the Town Council meeting on Tuesday, the Mayor 
(Councillor T. Speight) referred to the working of the electricity 
department during the last half of the year 1896. Не said the 
supply of current bad been continuous. The storage battery had 
been in continual use, and had been maintained in an efficient 
condition at an expenditure of £1. 5s. 9d., against £135 in the 
previous half-year. The new electricity works were now rapidly 
approaching completion, and he expected that the entire works 
would be ready about July or August next. All consumers were 
now supplied at a pressure of 230 volts. They had experienced the 
greatest advantages from this important change of pressure, not 
the Jeast of which was that the area of direct supply was increased 
from one and a-half square miles to nine square miles, and that the 
voltage was correct for the supply of electricity for tramcar traction 
if required. A system of free supply of incandescent lamps to all 
consumers of electricity had been adopted and was now in successful 
operation, and the basis upon which the supply had been arranged 
entirely precluded the possibility of fraud upon the department. 
In order to encourage a demand for electric current in the daytime 
it had been arranged that electric motors should be let out on 
hire ; and although this arrangement had only been in operation 
three months, 26 motors and 22 arc lamps had already been applied 
for. These motors had proved an excellent advertisement in 
themselves, and were тау increasing the day load at the works. 
The price for current for motors had been reduced from 3d. to 
24d. per unit. Ten and a-half miles of cable had been laid during 
the period under review. In July last the Committee took joint 
action with other Corporations in opposing the application for an 
extension of the three-wire patent to the Westinghouse Company. 
The opposition was successful, and consequently the laying of 
additional cables in the streets had been freed from the royalty 
of £2. 10s. per ton of copper, which had, up to July last, 
to be paid, and which at that time amounted to nearly £400. 
The total income for the half-year amounted to £9,570. 13s. 21d., 
compared with £7,659. 11s. 734. in the corresponding period of the 
previous year, an increase of £1,911. 1s. 7d. The total expendi- 
ture, including interest and sinking fund, was £5,570. 4s. 1d. 
against £5,366. 12s, 6d. for 1895. There was, therefore, a profit 
of £4,000. 9s. 14d. for the half-year, against £2,292. 19s. 14d.. 
After making allowances for depreciation of plant and machinery, 
there was a clear balance of £3,007. 4s. 8d. for the half-year, 
against £1,506. 2s. 7d. for the previous period: The number of 
consumers was at present 470, an increase upon the corresponding 
half-year of 28 percent. The average consumption was being steadily 
maintained. The total profits since the opening of the works 
in September, 1889, to December, 1896, after allowing for interest 
and sinking fund, amounted to £12,168. 83. 5d., and the total 
amount written off for depreciation had been £4,622. 18s. 2d., 
leaving £7,545. 10s. 3d. to be appropriated as the Council might 
direct. The trade profit, befora reckoning interest and sinking 
fund, was 6°26 per cent. for the half-year, compared with 6°38 per 
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cent. for the corresponding period; and the net profit, after 
interest, sinking fund and depreciation charges had been allowed, 
showed 2:88 per cent. for the half-year, against 2°14 for the 
corresponding period. Taking the December and June half- 
years together, there was a trade profit of over 10 per cent. 
per annum on the capital outlay, which now stood at £104,335. 
Alderman Priestman, who was the first Chairman of the Gas 
and Electricity Committee, thought the Committee were going a 
little too fast, and he would like them to be somewhat cautious 
about extending the mains. The minutes were agreed to. 


BRISTOL.— At the last meeting of the Sanitary Committee it was 
reported that a further reduction of 2d. per thousand had been 
made in the price of ‘gas. This represents about £1,000 per 
annum to the Corporation ; and, in the course of an informal dis- 
cussion, the Lighting Inspector mentioned that since the intro- 
duction of the electric light three similar reductions had been made, 
but the gas bill was not proportionately reduced, as it had been 
necessary to greatly increase the number of gas lights. 


CANTERBURY. —The Town Council recently received an offer from 
Messrs, Edmundsons, Limited, for the transfer of the Canterbury 
Provisional] Order. Messrs. Edmundsons undertake to erect an 
electricity supply station, the Corporation to have the right to 
purchase the works at any time upon payment of the capital 
expended, plus 15 per cent. The Electric Lighting Committee 
recommended that the offer be not entertained ; but, on the motion 
of Alderman Hart, the minutes were referred back for further 
consideration. 


CorcHEsTER.— Sanction has been given for the borrowing" of 
£14,900 for electric lighting purposes. The amount originally 
applied for was £15,000, but the Local Government Board refused 
to sanction the loan of £100 for the temporary plant for lightiog 
the Military Hospital. Tenders are to be invited for the erection 
of the electricity supply station building. 

Cotwyn Bay.—The report of Dr. John Hopkinson on the 
schemes for the electric lighting of this district has been submitted 
to the District Council. Dr. Hopkinson considers the scheme of 
Messrs. Fawcus and Clirehugh to be the best and most suitable 
for the district, while Mr. Bennett's comes next; and the Council 
have decided to invite both firms to attend a special meeting of 
the Council to explain their projects. 


DEwsBURY.—As a result of an appeal from a number of the 
customers of the electric light department, it has been decided, on 
the recommendation of the electrical engineer (Mr. J. B. Mitchell), 
to introduce as from July 1 the Brighton method of charging 
for current, 

DvsLiN.—]t is stated that complaint is made of the reduced 
speed at which the electric trams on the Dublin-Dalkey route 
are now running in obedience to the Board of Trade instructio 

.referred to in our last issue. . 


Dunpatk.—The grand jury of the County Louth, as well as 
the Dundalk Town Commissioners, have approved the project for 
the construction of an electric tramway between Dundalk and 
Blackrock, Dublin. The promoters of the scheme are the Irish 
Tour Development Syndicate, and the engineer is Mr. J. H. 

yan. 

DuxpEE.—The Borough Electrical Engineer (Mr. W. H. Tit- 
tensor) has presented a report to the Gas Committee on the 
question of the extension of arc lighting. He recommends the 
erection of 24 arcs in various streets, and these would replace 124 
gas lamps. The cost of the erection of the lamps is put at £872, 
and current would be supplied at the average rate of £18 per 
lamp per annum. The extra cost of the arc lighting would be 
£253. 15s. per annum. He further suggested the erection of two 
extra lamps in front of the new post office, and four in Commercial- 
street, at a cost of £73. 10s. per annum. This report has been 
recommended for acceptance by the Council, as well as a further 
recommendation by Mr. Tittensor in favour of certain additions to 
the plant at the electricity station at a cost of £3,350. 


Dursan (SourH ArRICA).—Considerable extensions are about 
to be made to the electric supply station at the Point, Durban, 
during the present year. We learn that contracts for the addi- 
tional plant and mains are about to be completed. 

. Ерінвокон. — Through the munificence of Mr. Wm. M'Ewan, 
М.Р., а fine electric organ has been installed at the Edinburgh 
University. The organ has been supplied by the Hope-Jones 
Company, of Birkenhead, and is one of the finest in the country, 
including asit does the new methods of tone production, which are 
here utilised for the first time in a public instrument, and which 
Mr. Hope-Jones has christened the diaphone.“ The organ con- 
tains 2,424 speaking-pipes, and is worked by a 10-h.p. electric 
motor, current being taken from the Corporation mains. The 
organ has been erected under very unfavourable conditions as to 
space and position, and, in fact, a satisfactory organ would have 
been out of the question but for the ingenuity of Mr. Hope-Jones 
and his cleverly-constructed musical devices. His efforts are stated 


to have given great satisfaction to the University authorities.—— 
The Town Council have adopted the recommendation of the 
Electric Lighting Committee to set aside £4,050 to the reserve 
fund of the electricity department. І | 

GREAT ҮАВМООТН.—Тһе February accounts of the electricity 
department show a gross profit of £135. 5s. 4d., the proportion of 
sinking fund and other charges for the month being £150. On the 
recommendation of the Electric Light Committee it has been 
resolved to put down additional condensing plant at the generat- 
ing station at a cost of £1,200, and application is to be made for 
sanction to borrow this sum. On the recommendation of the 
consulting engineer (Mr. Preece) it has been decided to reduce 
the charge for current for motive power purposes to 3}d. per unit. 


GREENWICH (LonDON).—The District Board of Works intimate 
their willingness to consent to the application of the Blackheath 
and Greenwich District Electric Light Company for a Provisional 
Order, provided the Company undertake to lay electric light mains 
in certain thoroughfares within two years. 

HAMMERSMITH (LoNpoN).—The Electric Committee reported at 
the last meeting of the Vestry that they had considered the appli- 
cation for the extension of the mains to the Uxbridge-road, out- 
side the compulsory area, and they recommended that the applica- 
tion be not at present acceded to. The mains would, however, 
be extended to the parish boundaries as soon as the demand for 
private lighting justified the expenditure. The Committee anticipate 
being able to supply current in the compulsory area to private 
consumers in May, and for public lighting in time for the Diamond 
Jubilee celebrations. 


НАМРЗТЕАРр (LoNpoN).—In the estimate of the Electric Lighting 
Committee of the Vestry for the forthcoming year, the anticipated 
receipts are put at £15,169, the estimated expenditure at £12,360. 
The Committee propose to allocate the balance of £5,459 towards 
the formation of a sinking fund. The Electric Lighting Extension 
Syndicate, who recently sent a communication to the Vestry 
relative to the introduction of penny-in-the-slot meters, have been 
asked to submit details of their proposal. 


Hien LiTTLETON (BRisTOL).— The question of lighting this district 


' electrically is to be considered at a special parish meeting. 


LEATHERHEAD (SURREY). —The application for a Provisional Order 
for this district has been abandoned. | | 

Leyton (EssEx).—Mr. R. H. Bicknell held a Local Government 
Board inquiry last week at Leyton into the application of the 
District Council for sanction to borrow, amongst other sums, 
£7,900 for electric light extension purposes. Evidence in support 
of the application was given by the Clerk and the Electrical 
Engineer (Mr. H. C. Bishop). There was no opposition. 

On the recommendation of the Electric Lighting Committee the 
Council have decided to supply motors and arc lamps to customers 
as desired. | 

LLANDRINDOOD WELLS.—The District Council have decided to 
withdraw their opposition to the application for a Provisional 
Order by the Llandrindod Wells Electric Light and Power 
Company. 

LoxpoN County Councit.—At Tuesday's meeting, the Highways 
Committee reported a request from the London, Deptford and 
Greenwich Tramways Company for permission to use experi- 
mentally the ** Ribbes” electric accumulator car on a portion of the 
Company’s lines in Rotherhithe New-road. Permission was granted 
for one year. | | 

MANCHESTER.—A conference recently took place at the Board of 
Trade between the representatives of the Manchester City: Council 
and the Stretford and Withington District Councils relative to the 
proposal of the former body to extend their electric lighting mains 
into the Stretford and Withington districts. 'The Stretford and 
Withington representatives expressed their desire to obtain Pro- 
visional Orders before entering into negotiations with the Corpora- 
tion for the supply of current ; and consequently the matter remains 
in abeyance. 

MrLx Exp (LoNpoN).—The Vestry have, on the recommendation 
of the Electric Lighting Committee, decided to withdraw their 
opposition to the applieation of the County of London and Brush 
Provincial Company for a Provisional Order for the district. 


NEWINGTON (LONDON).—The representatives of the Vestry and 
of the ratepayers who are opposed to the Vestry’s application for a 
Provisional Order for the district attended a conference at the 
Board of Trade on Thursday. The Vestry Clerk (Mr. Dunham) 
explained that since the Board of Trade inquiry another election 
had taken place, and the representation had remained practically 
unchanged. After hearing Mr. Wheeler, Q.C., who appeared on 
behalf of the objecting ratepayers, Sir Courtenay Boyle expressed 
the opinion that, although the Vestry’s case might appear to be weak 


on the compulsory area selected, he thought Mr. Wheeler’s case 
was even more во in asking the Board to ignore the wishes of the 


elected representatives of the inhabitants of the parish. On the 
last occasion the Board withheld their consent because it was not 
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clear that the wishes of the Vestry were in acoord with the majority 
of the ratepayers; but looking at the result of tho last Vestry elec- 
tions it appeared to him that the ratepayers had not changed their 
opinions on the electric lighting question. The Board would, how- 
ever, seriously consider the objections that had been made, and the 
decision should be communicated to both parties in due course. 

NRwTokTr.— The Electric Lighting Committee reported at the 
last meeting of the Town Council that, with a view to obtaining 
information as to the further extension of the electricity supply 
station, they had visited various towns where electricity works were 
in operation, and, as а consequence, recommended that additions 
be made to the plant at a cost of £30,000. The additional 
machinery includes Lancashire boilers, two slow-speed compound 
condensing horizontal engines with flywheel alternators, each of 
300-kilowatt capacity. The appointment of Mr. R. Hammond as 
consulting engineer for the extensions was also recommended. 
The Committee’s report was adopted, as was also a recommendation 
to introduce the electric light at the new municipal buildings at 
Maindee, a district from which the Committee anticipate a consider- 
able demand for current as soon as the mains are laid. 


New Swinpon.—The Town Council have devoted two successive 
meetings to the discussion of the electric lighting question, the 
last sitting extending over 43 hours. Eventually it was decided 
to refer the whole question back to the Committee for further 
consideration and report, and in the meantime the Council are to 
apply for an extension of time in which to comply with the 
provisions of their Provisional Order. 


PaisLEY.— The Town Council have received the sanction of the 
Secretary for Scotland to borrow £35,000 for electric lighting 
purposes. 

PassAGE (Cork).—The Dispensary Committee have appointed a 
sub-committee to ascertain the feasibility and cost of the lighting 
of Passage and Monkstown by electricity. 


SALFORD. —16 has been decided to light the town hall electrically. 


SHEBBEAR (DEÉvoN).—Shebbear College was lighted electrically 
for the first time on Friday last. "The installation has been carried 
out by Messrs. Lord and Shand, of Plymouth. 


SHEFFIELD.—A resolution of the Tramway Committee came 
before the Corporation at its meeting on Wednesday, in the form 
of an invitation to nine of the leading electrical manufacturing 
firms to submit projects for the electrical work connected with the 
proposed conversion of the Nether Edge and Attercliffe sections 
of the Sheffield tramways to the overhead electric system. 
The resolution is the outcome of the recent visit of the 
Tramway Sub-Committee to the principal British, Irish and 
Continental towns where electric traction is installed. Included in 
the firms which are to be invited are the British Electric Traction 
Company, the British Thomson-Houston Company, the Brush 
Company, the Electric Construction Company, Messrs. Laing, 
Wharton and Down, Messrs. Siemens Bros. and Co., Measrs. 
Siemens and Halske (Berlin), Messrs. Dick, Kerr and Co., and 
Messrs. Davy Bros. (Sheffield). 


SouTH SHIELDs.—In moving the adoption of the Electric Lighting 
Committee’s report at the last meeting of the Town Council the 
Chairman (Alderman Rennoldson) referred to the satisfactory pro- 
gress made by the electricity department. In fact, so great had 
been the success of the light that they had already reached the 
‘limit of the capacity of their generating plant. . Various extensions 
of the arc lighting were in progress, and he hoped that the cables 
for the supply of current to the residential parts of the town would 
belaid before next winter. He said that the first quarter's accounts 
justified the adoption of the Brighton system of charging for 
current. 

STOCKPORT.— Various proposals have been made to the Gas and 
Electric Lighting Committee on the subject of preparing a schome 
and reporting to the Council upon their proposed electric lighting 
project. After discussing the various proposals, it has been decided 
to engage Mr. A. B. Mountain and Mr. James N. Shoolbred to give 
a report and prepare a scheme, the former's fee being £36. 158. 
and the latter's £26. 5s. 

Taunton.—At the meeting of the Town Council on Tuesday it 
was decided to adopt a system of ‘‘ free wiring " in connection with 
the municipal electric light undertaking. Sanction was also given 
to the introduction of the penny-in-the-slot meters. The Chairman 
of the Electric Lighting Committee (Alderman Potter) in the course 
of his remarks stated that the large initial expenditure for wiring 
and fitting up premises had hitherto been the great hindrance to 
the introduction of the electric light into many private houses and 
small shops in the town, and the adoption of free wiring would, 
he thought, overcome this drawback and lead to a great increase in 
the consumption of electric current.——lIt is stated that there is a 


project on foot for the construction of an electric tramway in this 


town. At present the district is badly served as regards methods 
of public conveyance. It is proposed to construct the line from the 
Station-road through the town as far as Silver-street. Current 
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would be taken from the Corporation electricity station. А. com 
pany is to be formed with a capital of £15,000 to carry out the work’ 
and subscriptions will, in the first instance, be invited locally. The 
scheme is looked upon with considerable favour in municipal circles. 

TRAMWAYS AND LIGHT RAILWAYS AssociaTION.—An application 
has been made to the Board of Trade for the registration of this 
Association without the addition of the word **limited." The Associa- 
tion is being formed for promoting, encouraging and facilitating the 
construction, extension and working of tramways and light rail ways, 
and the development of electric and other modes of mechanical 
traction. 

TRANSVAAL.—' The British and South African Export Gazette 
states that the Johannesburg Sanitary Board are considering a pro- 
posal for the extension of the electric light works, at an estimated 
cost of £48,450. The Krugersdorp Sanitary Board are about to 
invite tenders for the erection of a municipal electricity supply 
station. 

WEDNESBURY.—The question of the establishment of electricity 
supply works has been referred to a special committee for considera- 
tion and report. 


West Him.—It is stated that the Town Council have decided 
to ask Mr. Baggallay, police magistrate for the district, to hold a 
public inquiry into the complaint made by the Electric Con- 
struction Company and others with regard to the recent tenders 
оғ the supply of plant for the Councils’ electric supply under- 
taking. 

WILLESDEN (MIDDLESEX).—The Urban District Council have 
definitely decided not to enter into an agreement with the Hamp- 
stead Vestry for the electric lighting of the High-road, Kilburn. 
The surveyor has been instructed to prepare a report as to the 
desirability of applying for a Provisional Order for the district. 

WINCHESTER.—The seal of the City Council has been affixed to 
the agreement for the transfer of the Winchester Provisional Order 
to the Winchester Electric Light and Power Company (Limited). 


COMPANIES’ MEETINGS AND REPORTS. 


County of London and Brush Provineial Electric 
Lighting Company (Limited). 


The third ordinary general meeting of this Company was held at Win- 
chester House, London, E.C., on Monday, under the presidency of the 
Right Hon. Lord Rathmore. 

The SECRETARY (Mr. H. B. Renwick) read the notice calling the 
meeting: and the report of the Directors was taken as read. 

The CHAIRMAN: It now becomes my duty to move— 


“ That the report of the Directors prodwecd, together with the balance 
sheet and statement of accounts at December 31, 1896, duly audited, be nor 
received, approved, and adopted.” 

In doing so, speaking on behalf of my colleagues and inyself, we find ourselves 
in very agreeable and encouraging circumstances on this occasion of our 
meeting you again ; for while the expectations which at our last meeting 
we led you to entertain have, I hope you will agree with me, been realised, 
we are now in a position to encourage you to hope that the results of the 
working of the Company for the current year will be still more satisfac- 
tory. There is not very much, I think, in the statement of accounts to 
which I need call your particular attention; but at the same time there 
are, no doubt, some points on which I may be able to afford you further 
information. 1 suppose that many of you have compared the accounts 
of this year with those of the previous year. If so, you will have observed 
that both the gross receipts and the net receipta have considerably 
increased, In 1895 the gross revenue amounted to £5,635, while in 1899 
it гове to £8,485. The net profit in 1895 was £2,714, and in 1850 it had 
increased to £5,904, and a special satisfaction, I think, may be drawn from 
this net increase, owing to the fact that a part of it-—£1,145— was 
obtained from current actually supplied in our St. Luke district. You 
will find on the “ liabilities ” side of the balance-sheet, a suin of £53,650 
under the head of “loans against security," these loans having 
been advanced to us by our bankers on very favourable terms—I mean 
favourable, of course, to the Company. You will alao see an item of 
“sundry creditors and bille payable," which stauds at £34,493. These 
two items together amount to £88,143. To ineet these liabilities on 
December 31st £38,250 still remained to be received on calls on 


the second issue of Preference shares, which we made last year; 


80 that the liability of the Company under these two headings to which 
I have referred would really be £49,915, and that sum must be further 
reduced by £8,620, which you will see on the other side of the account, 
under the heading of “sundry debtors.” Nearly ail those debts, I may 
say, have now been called in and realised. Then you will see, on the "assets" 
side of the account, that a material reduction has taken place under the 
head of “ preliminary expenses," which now figure at only £11,409, as of 
the £20,000 received as premiums on the last issue of our Preference 
shares, £12,169 has been applied to the reduction of those expenses. Our 
investments in shares of subsidiary companies remain the same as in 1895; 
but the loans to such companies on mortgages, debentures and bills have 
risen from £77,488 to £103,573. The larger portion of this increrse was оп 
account of the Bournemouth and the Dover companies. This expenditure 
was unavoidable ; but, as I shall be able, I think, presently to satisfy you, we 
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have a good prospect of deriving an adequate return from those investments. 


I may, however, state that the capital expenditure in those cases will in the 
future be but small, as they will be principally for extensions of mains 
and such like additions to the plant in our generating stations as may be 
called for from time to time. Under the heading of “pending appli- 
cations for Provisional Orders,” the amount now stands at £944, while the 
expenses incurred jn connection with unsuccessful applications for Provi- 
sional Orders, amounting to £830, have been written off out of the pre- 
miums on shares to which I have referred. I think, gentlemen, those 
are the only items in the balance sheet to which I need particularly 
call your attention. Nor is there much in the revenue account which 
requires further explanation. I will, however, mention, what you have 
probably already observed for yourselves, that on the debit side of the 
account the item of “ Directors’ remuneration, salaries and wages, 
rent, rates, and taxes,” &c., is lower by about £440 than it was in 
the previous year ; while on the credit side of the account you will have 
seen that the gross profit derived from “interest on investments, rents, 
discounts, and administration of associated companies," was £5,538 for 
1896, а considerable increase over the previous year. There is also an item 
of £537 for commissions. That amount was received in connection with 
the transfer we made to the British Electric Traction Company of a con- 
tract for the electrical equipment of a tramway. The sum of £1,218 
represents profits realised on the sale of certain "investments held at the 

ning of the year ; and the balance from account No. 5, the earnings 
from our North London station, viz, £1,145, with a small account for 
transfer fees, make up the total of revenue for the year to £8,485, as 
‘already mentioned. Well, that is, I think, all I need say in commenting 
on the statement of accounts which we have laid before you; but 
no doubt you would like me to tell you something as to the various 
stations under our control. First, in reference to our metro- 
politan stations—that is to say, our station at Wandsworth, and our 
station at St. Luke and Clerkenwell. As regards both those stations 
we have had to suffer from considerable delay; and we have felt 
much disappointment owing to the strikes in the London building trade, 
which, you may remember, unfortunately, occurred last year, and which 
lasted for some time. As regards our Wandsworth station the difficulty 
was particularly aggravated because we had in that district to make large 
demands upon the patience of our customers who were ready to take 
current from us, which current, unfortunately, we were not able to supply 
owing tothe causes which Ihave already explained. However, I must say that 
we were met with great forbearance’; and I am glad, both for the sake of 
those customers and for our own sake, that that time of trial is now over. 
Indeed, we should have been ready to supply the current last autumn had 
it not been for these unfortunate circumstances in connection with the 
building strike; but now these difficulties have been surmounted, and since 
the beginning of January we have been supplying current in Putney, 
and from a later period we have been supplying current also in Wands- 
worth and Streatham. At present we have applications for 6,000 
lights to be supplied from our Wandsworth station, and half that 
number have been actually connected to our mains. We shall be 
ready to connect the others as soon as the fittings of the houses 
where the supply is to be delivered are completed. I have myself, gentle- 
men, very great confidence, I must say, in the success of this Wandsworth 
station. I happen to live in the neighbourhood. It is & diversified 
district, for in some of the streets in which our mains are laid there are 
handsome shops of the class for which electric lighting has now really 
become almost a necessity. In other of our streets and roads there are 
& considerable number of handsome private houses, and in the case of 
such houses, of course, the consumption of current will be for longer 
hours than in the case of places of business. I may also mention that 
several churches in that district have been wired for electric lighting; 
and, what is very encouraging, in a good many of the new private 
residences, and those not necessarily of the handsomest description, 
which are being built in that suburb, which is, as you know, 
a rapidly - developing suburb, the plant for gas lighting has in 
many cases been omitted, and preparations have been made instead 
for lighting these houses with the electric light. So much for our 
station at Wandsworth ; and now, crossing the river, let us come to our 
station for St. Luke and Clerkenwell. There I am glad to say that the 
building of that important station, which was so long delayed, is now 
almost completed, and by the month of June it is expected that we 
shall have there plant capable of supplying as many as 60,000 lights, 
and buildings which will be capeble of accommodating plant to supply 
double that number. Moreover, whereas at present we have only this 
electric lighting to look to, it is expected—and confidently expected—that 
weshall deriveincome soon from another source, that is tosay, from the supply 
of currentfor motive power. That is what you have seen referred to in our re- 
port. When the plant which will be necessary for that purpose has been com- 
pleted—and it is a comparatively trifling expense—the capital expenditure in 
that district will have come almost to an end. As I have mentioned the 
subject of motive power, it will be interesting to you, I think, to know 
that we have alrealy received a large number of applications for it from 
manufacturers and traders who live in that district, and in whose 
premises there are at present installed gas engines and other contrivances 
of that kind ; but it appears that they prefer to drive their machinery by 
electricity. As this has been found in many places in America a very 
useful outlet for the supply of current, there seems to be no reason why 
it should not also become popular in this country ; and here, as there, a 
considerable source of income for compenies such as ours is will be 
found in the development of this motive power. But quite apart from 
the demand for power, and reverting to the demand for lighting, I am 
able to inform you that we have at present 16,000 lights connected 
to our mains in the St. Luke district, and it is expected that that number 
will be increased by next June to 20,000 ; while it is also estimated that 
by the end of the year that number will be more than doubled. Our 


good friend and excellent and indefatigable engineer, Mr. Lawson, 
anticipates—-and I find that his anticipations are generally verified - 
by the eventa—that within two years from this time the whole 
of our present plant in the St. Luke district will be taken up, 
while additional fields, in which we may hope to reap considerable 

rofits, will be opened by extending our operations into other North 
London areas; and I think, considering the great care which has been 
taken in preparing the station for St. Luke and Clerkenwell- the ample 
buildings and the excellent machinery which have been supplied there— 
we may look forward to a very large return before very long from our 
investment in this district, as well as in Wandsworth. I myself hope 
that before many years are past we shall be able even to rival the extra- 
ordinary success which has been achieved by our sister company—I mean 
the City of London Electric Lighting Company. (Cheers.) With respect 
to our London districts you will see that we have indicated them on this 
map on the wall. We hold orders for several other large areas besides the 
Wandsworth and Camberwell areas on the south side of the river, and the 
St. Luke area, which is on the northern side of the river. Those marked 
in red on the map are the places where we have already got the orders con- 
firmed ; and there are other districts also shown barred on the map, where we 
have obtained the consents of the local authorities to the applications we 
have made for Provisional Orders to the Board of Trade. You see yourselves 
what a very large amount of what is called the County of London is covered 
by those districts for which we have already obtained these Provisional Orders 
which have been confirmed, and in addition there are those where we have 
obtained the consents of the local authorities. We hope that for some years 
to come, at all events, we shall be able to supply current to those districts 
on the southern side of the river from our Waudsworth station, which is 
capable of accommodating plant that will supply 100.000 lights, and that 
on the north side of the river we shall also be able to make arrange- 
ments which will enable us to supply those more easterly districts 
with current from our St. Luke and Clerkenwell station. There 
are also pending some other applications to the Board of Trade, but 
into these I do not think I need go more particularly at the present 
time. Now, let us turn from these metropolitan stations to our 
provincial stations ; and first as to Bournemouth. There is not anything 
very special to call your attention to in the working of the Bournemouth 
station; but I am glad to say that the expenses, which had been pre- 


. viously rather heavy at that station, have within the last year been con- 


siderably reduced, and especially in the item of fuel consumption and 
salaries paid. The former item, fuel, has been. reduced by about £200, 
although the output from the station was increased by about 58,000 units, 
and there is no doubt that those economies and that reduction of expenses 
will be carried further in the current year. The remodelling of the 
station, which I think I explained to you when I had the honour of 
addressing you last year, has been completed—within the last уеаг—апа 
only а comparatively small additional expense need now be anticipated 
in connection with Bournemouth. That expense, moreover, . will 
be for providing further facilities for lessening the cost of running 
the station. With regard to Dover, I am glad to tell you that the 
amount of current actually sold in 1896 was more than treble 
that which was sold in the previous year, and still we continue 
to receive very hopeful applications for additional lighting. Among the 
consumers who were connected during the past year was the well-known 
Lord Warden Hotel, which we began to light in July ; and since then 
there have also been added the Grand Hotel and the Metropole Hotel, and 
a new hotel—-a very large one-—the Burlington Hotel — we shall also have, and 
it will require about 2,000 lamps to light that establishment. There are some 
other additional demands which we expect both from private houses and for 
the public lighting of the town; but, what is still more important and satis- 
factory, is that we have now concluded a contract with the Corporation of 
Dover for supplying electrical current to their municipal tramways. The 
contract is, Ї think, a very satisfactory one, for the Corporation of Dover 
guarantee a minimum consumption of 160,000 units per annum, and that 
is more than was our total output for 1896 ; and as this consumption will 


be taken principally during the hours of daylight, when, as you can under- 
stand, there is an easy load on our machinery for lighting purposes, the 


return from our Dover station, I think, for the present year ought to show 
& very haudsome surplus. Finally, as to that good little station, Rich- 
mond, last year proved a very satisfactory one to the Company. Although 
the lamps connected had not very much increased during the twelve 
months, the consumption of current per lamp was rather in excess 
of previous experience: and I may also say that important economies 
were made in the working of the station. The result has been that 
nearly £1,200 was earned over the expenses in 1896, against a profit of only 
£230 in the previous year. Applications have recently been made for 
connections with some very large establishments, and there is no doubt 
that the revenue for the present year at Richmond will be considerably in 
excess of that of 1896. I think I have now called your attention to most 
of the circumstances in connection with the history of the working of our 
stations during 1896, as well as to any particulars in the statements of 
accounts which I thought you would like to be informed upon, and I hope 
you will agree with me that the statement I have made is on the whole 
very satisfactory and encouraging for the future. Of course, none of us 
can predict with certainty what will happen. We cannot tell what dis- 
appointments or difficulties may come in our way; but all I can say is, 
that at the present time we do not foresee any such difficulties or reasons 
for any such disappointments. We have not quite emerged as yet from the 
early stages through which every electric lighting company must live; 
but we are working steadily and rapidly forward, I think, to that more 
mature stage when we shall be able to pay dividends, and, as I hope, con- 
siderable dividends, on our Ordinary stock. That greatly-to-be-desired 
consummation has not yet been reached; but I think we may confidently 
say that the days of large capital expenditure and small returns are now 
almost past, and that the years of small capital expenditure ànd large 
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returns have almost arrived. Under those circumstances I with some | NEW COMPANIES, STATUTORY RETURNS, &c. 
confidence ask you to adopt the report. (Applause). | E em 

Mr. B. H. VAN TROMP briefly expressed his pleasure in eeconding the 
motion. c ` "GP "8 ae V" 

The CHAIRMAN invited discussion, but no one rising to address the 
meeting he’ put the resolution, which was unanimously adopted.’ He 
afterwards proposed the re-election of the retiring Directors, Mr. Emile 
Garcke and Mr. Francis E. Savory. -` ; І 

Мг; FREDERICK W. REYNOLDS seconded the motion, which was 
carried unanimously. | 

The CHAIRMAN ‘then proposed :— 

“ That the payment of an interim dividend upon the Preference shares 
of the Company on the amounts paid up thereon, at the rate Of 6 per cent. 
per annum from die dates of instalments, less income tax, for ‘the half year 
ended 30th June, 1896; be now confirmed ; that a further dividend upon 
such shares at the same rate from due dates of instalments, less income tax, 
for the half year to 31st December, 1896, be now declared ; and that the 
same be. puid forthwith to all registered proprietors on the books of the 
Company at the 22nd day of February, 1897.” | 

Mr. F. E. SAVORY seconded the motion, which was carried 
unanimously. i 

Mr. R. H. Marsh, the auditor, was afterwards re-elected. 

Mr. SMART then proposed a vote of thanks to the Chairman and the 
Directors for their energetic services in the past year. 

Mr. R. E. HORSFALL seconded the motion, which was carried 
unanimously. А | 

The CHAIRMAN, in acknowledging the vote—referring to a remark of 
Mr. Smart—observed that he had had sume experience of these meetings, 
and he found that the penalty—the only penalty, he might say—of 
presenting a successful report was that very few shareholders came to 
the meeting. | | 

The proceedings then terminated. 


- BRITISH OINEMATOGRAPHE COMPANY (LIMITED).—This Compan” 
was registered on March 1, with a capital of £20,000, in £1 shares, to manu- 
facture, sell, and exhibit the Cinematographe," and to carry on the 
business of electricians and mechanical engineers. 

LONDON AND PROVINCIAL MOTOR SYNDICATE (LIMITED).—This 
Company was registered on March 6, with a capital of £5,090, in £1 
shares, to manufacture, sell, and deal in automotor cars, cabs, omnibuses, 
waggons, vans, cycles, &c., and to carry.on the business of electricians, 
electrical and mechanical engineers, machinists, &c. 

MARTIN NOISELESS SAFETY MOTOR SYNDICATE (LIMITED).-—This 
Company was registered on March 2, with a capital of £24,000, in £10 
shares, to carry ou the business of manufacturers of and dealers in motora, 
cycles, and carriages of all kinds, electriciane, "mechanical and general 
engineers, &c. p.d | 

SOCIETE DE PORCE-ECLAIRAGE PAR L'ELEOTRIOITE.—A Company 
with this title has been formed at Anseremme-Dinant, Belgium, with a 
capital of £7,200. t 


CAMBRIDGE ELECTRIC SUPPLY COMPANY (LIMITED).—The annual 
return to Feb. 12 has been filed. The capital is £50,000, in £10 shares ; 
4,925 of these have been taken up, and £8 per share has been called 
and paid. 


NEWCASTLE AND DISTRIOT ELECTRIC LIGHTING COMPANY (LTD.).— 
The annual return to Feb. 23 has been filed. The capital is £100,000, in 
£10 shares, and 9,918 of: these have been taken up, £8 per share has 
been called on 5,000, and £3 per share on the remaining 4,918. 


CITY NOTES. 


MEMORANDA.—Bank rate, 3 per cent. (Feb. 4, 1897). Price of silve 
29 2,4. per oz. (March 11th). Consols (2$ per cent.) 1114—1124 for money, 
112—119} for account; 24 per cent. 1059—1064 (March 11th) Stock 
Exchange Settling Days: Consols, April lst; Stocks and Shares Con- 
tinuation Days, March 24th and April 7th ; Ticket Days, March 25th and 
April 8th; Pay Days, March 12th and 26th; Mining Share Carry-over 
Days, March 23rd and April 6th. 

ALLGEMEINE ELEKTRICITATS GESELLSCHAFT.--We hear that the 
Directors of this Company propose to increase the capital by 10,000,000 
marks (about £500,000). The original capital was only 5,000,000 marks, but 
this has been increased at various times, and at present, amounts to 
25,000,000 marks, so that with the proposed increase the total capital will be 
35,000,000 marks (nearly £1,750,000). The Company's shares stand at 
present at 163 per cent. premium, and it is probable that the new issue will 
be made at about this price. 

BARCELONA TRAMWAYS COMPANY (LIMITED).—The Directors report 
of.this Company for the past year states that in anticipation of the 
projected change of traction, the Directors have spent £6,022 in the pur- 
chase of land, and further expenditure is anticipated in the current year ; 
but considerable plots of land now occupied by outlying stations may, on 
the introduction of electricity, be disposed of. The Company's extension 
proposals are still under the consideration of the authorities. The Directors 
have definitely decided upon adopting the overhead electric traction system, 
and upon generating their own current. They have secured the necessary 
site, and have laid in on favourable terms a.complete supply of rails for 
the relaying of such portions of the lines as are at present unsuited to 
electric traction. The Directors hope to receive the consent of the Munt- 
cipal Council to the introduction of electric traction within the next three 
or four months, and a further issue of capital will be made at an early date. 

BRITISH BLAHNIK ARO LIGHT COMPANY (LIMITED.)— The statutory 
meeting of this Company was held on Saturday last. Mr. À. C. Shonberg 
presided, and in the course of his remarks he said, that although the 
Company was registered on November 11 they were in the position of 
having no more shares to allot, the whole of the capital (£50,000) having 
been duly allotted. The Company had started with a working capital of 
£10,000, which the Directors considered to be sufficient to carry on the 
business with economy and safety. They had opened suitable premises 8s 
show-rooms, and for warehousing and testing their lamps. Their intention 
was to have Jamps manufactured either wholly or in part by reliable firms, 
and they had been in communication with some of the leading firms in 
connection with the matter, and he was pleased to say that several firms 
were making lamps for them. The Directors believed that in the Blahnik 
lamp they had a property which, with care and careful management, should 
prove to bea very remunerative and valuable one. They had in the Blahnik 
simplicity, reliability, economy, steadiness, increased lighting power, an 
absolutely steady arc, and they also claimed to be able to supply the lamp 
at a price which would make it a successful competitor with other lamps. He 
stated that very cordial relations existed between themselves and the parent 
French Company. They were constantly receiving evidence, of the success of 
the Blahnik lamp from France and Germany, where a company had recently 
been formed to work the patents. There was one important advantage 
possessed by the Blahnik lamp over others, and that was the power to 
increase or diminish the light. That would be of the greatest importance 
to railway companies and for street lighting, as it rendered an economy 0 
current possible which did not exist in regard to the working of any other 
arc lamp.—A shareholder inquired if the economy of current was m prr 
portion to the reduction of light ; and the Consulting Engineer (Mr. N. 
Slade Olver) replied that the economy would be in direct. ratio.—The 
Chairman further stated that the light could be regulated from the side 
without the necessity of adjusting the mechanism, 

' CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 


i 


| (LIMITED).—As announced by the Chairman at the recent meeting of this 


. 


Brush Electrical Engineering Company (Limited). 

The following interim report is issued by the Directors of this Company 
for the half-year to December 31st last :— | 

The works at Loughborough have been well employed, the volume of 
orders received: during the half-year having been above the average of the 
past few years. The Company's “ Universal” engine is steadily growing 
in favour with buyers. Numerous orders have been received during the 
віх months under review, and the engine has been put to work in several 
important installations, among which may be mentioned the Wandsworth, 
Windermere and Oswestry electric lighting central'stations ; Messers. W. T. 
Glover and Co., Manchester’; and elsewhere. The new alternating-current 
dynamo referred to in the last annual report has been completed, and the 
tests made have proved very satisfactory. The Company hold in Great 
Britain the patent riglits for this type of dynamo, which is being largely 
and increasingly.used on the Continent. Progress has been made with 
the settlement of outstanding accounts with the City of London Electric 
Lighting Company, and further payments on account have been received. 

The necessary initial steps have been taken to give effect to the resolu- 
tion of the shareholders: to write £1 per share off the Ordinary shares 
of the Company. The requisite notice has been given that £26,770 of the 
Compauy's Second Debenture Stock will be drawn for repayment on Octo- 
ber Ist next. This will leave a balance of £50,000 Second Debenture Stock 
outstanding. The Directors do not propose to declare an interim dividend, 
preferring to await the result of the complete financial year. | 


Dover Electricity. Supply Company (Limited). 


The report of the Directors of this Company states that the capital 
expended during the year amounted to 22 640. 188. 6d., making the total to 
December 31st last 250, 904. The Directors expect that, for the lighting 
plant, no large addition need be made for some time to come, and during 
the past year the working of the machinery at the station has been satis- 
factory. There has been a small loss on the second year's working, 
although for a considerable period the revenue has been in excess of the 
expenditure. 

In order to reduce the interest charges the Directors at the end of last 
year arranged for the placing of Debenture stock to theamount of £25,000, 
at 44 per cent., and a considerable portion of this has already been taken 
up at a substantial premium, which it is proposed to apply to the reduc- 
tion of the Preliminary Expenses and Suspense accounts. During the last 
three quarters of 1896 there was an increase in the current sold of 168 
per cent. compared with the corresponding quarters of 1895, whilst the 
increase in working expenses for the same period amounted only to 50 
per cent. | 

The equivalent number of 8 c.p. lamps connected at the end of 1895 was 
4,125, which has been raised during the year to 7,904, and of the fresh 
applications 40 per cent. were from existing consumers for extensions. 
It had been found that some consumers had been using very wasteful 
lamps, which led to dissatisfaction with the charge for current. Arrange- 
ments have consequently been made to test lamps that may be brought 
to the works at a nominal charge of from 1d. each. 

Several churches and the leading hotels are now taking, or propose to 
take, current from the Company's mains. The Directora also report that 
further public lighting has been entrusted to them, nine additional lamps 
being on order, in replacement of existing incandescent gas lights. 

An important step has been taken by the Directors in contracting. with 
the Dover Corporation to supply the power necessary for the tramway ser- 
vice to be commenced in the summer. The contract provides for a minimum 
supply of 160,000 units ; and it is hoped that, with the economy effected by 
more fully utilising the present building, and the superintending and 
working staff, it will yield a reasonable profit. Е | 
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Corporation, subscriptions have been invited. for an. issue of. 10, 000 Four- 
and-a-Half per Cent. Preference shares of £5 each, at a premium of £1, pay- 
able £T-on application, £2- 10s. on ‘allotment, and £2. 108. one month after. 
The ehares are entitled to a fixed cumulative preference dividend, payable 
in February and August. It is. notified that shareholders’ applications will 
be preferentially considered. ‘The prospectus sets out the objects of the 
issue, and gives particulars of the progress of the Company since 1892.. The 
list opened on Tuesday, and closed the same day for London, and on Wed- 
nesday at noon for the country. | | i 
CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
Company for the week ended March 7 were £1,062, against £977 in the 
corresponding period of 1896, an increase of £85. The total receipts for the 
half-year amount to £10,775, against £9,837 for the corresponding period of 
1896, an increase of £938. t 
COMMERCIAL CABLE COMPANY.—The report of the Directors of this 
Company for the year to Dec. 51, last state that the gross earnings, 
including interest from investments, amounted .to $2,019,235, an increase 
of $9,517 over 1895. The expenses amounted to $842,690, an increase of 
$18,549, which was principally due to cable repairs, eight repairs having 
been made during 1896, compared with five in the previous year. The 
balance of earnings over expenses for the year amount to $1,176,566, out 
of which four quarterly dividends of 14 per cent. have been declared, 
together with a bonus of 1 per cent., making total dividends of 8 per cent., 
which have absorbed $800,000, leaving a balance of undivided profits of 
$576,565. This sum has been added to the amount standing to the credit 
of profit and loss account for the previous year, making the balance of 
undivided profits carried forward $846,678. The reserve fund has been 
increased by a further $250,000, which has been invested in First Mortgage 
Bonds of the Commercial Cable Building Company. The total reserve 
fund now amounta to $2,042,820. The transfer books of the Company 
will be closed from the 25th to the 51st inst., preparatory to the payment 
of the quarterly dividend due Apri! 1. 


CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).—<An extraordi- 
nary general meeting of this Company was held at the offices, 58, Old 
Broad-street, E.C., on Wednesday, when the resolution which was passed 
at the extraordinary general meeting of the Company held on February 
17th last was submitted for confirmation as a special resolution by the 
Chairman, Mr. C. W. Parrish, and was seconded by Мг. R. K. Gray and 
carried unanimously. | 


GREAT NORTHERN TELEGRAPH COMPANY.—The traffic returns of 
this Company in February last were £21,200, and the total receipts during 
the period from Jan. 1 to Feb. 28 £42,400, against £44,400 in the corres- 
pondimg months of both 1895 and 1896. | 


ISLE OF МАН TRAMWAYS AND ELECTRIC POWER ООМРАНҮ 
(LIMITED),—The annual meeting of this Company was held on Monday, 
and the Chairman (Mr. Bruce) predicted that next year's revenue would 
amount to £50,000. Nearly two and a-half million passengera had been 
carried over the various sections of the Company's lines last year. Tho 
Company had made an offer to the Douglas Town Council to light the 
principal thoroughfares and promenade by electricity, on the conditions of 
being allowed to supply electric current to private consumers, to run 
electric cars along the bay section, and to construct a new quay line to the 
railway station, for which the Company would concede 15 per cent. of the 
gross receipts from the quay line, and 5 per cent. of the receipts from the 
supply of current to private consumers to the Town Council. He dis- 
claimed any iutention of injuring the Gas Company's interests, and said 
the proposal was to construct an electric line from Laxey to Ramsey, keep- 
ing the capital of the Company distinct from that already created, and 
working the line out of its own revenue. The motion was agreed to, and 
dividends of 8 per cent. on the Ordinary and 6 per cent. on the Preference 
shares, were declared. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 7th inst. amounted to £1,315. The 
amount for the corresponding week last year was £1,040. Increase, £275. 

LONDON ELECTRIC OMNIBUS COMPANY (LIMITED).—The Financial 
Times has called attention this week to private circulara which are being 
issued by this Company: inviting applications for a further £50,000 capital. 
in £1 shares. These shares, it appears, are being issued at par. The reason 
given for not calling up the balance of liability on existing shares (amount- 
ing to 103. per share) is that “ owing to the undoubted success of the elec- 
trical omnibus it is anticipated by the Directors that shareholders would 
prefer to increase their holdings rather than pay up the calls on their 
existing holdings! The fact that one of these omnibuses bas meandered 
through the streets with more or less success is adduced as a sufficient 
Justification for this latest proposal of the Directors. The circulars 
point out that :— 

„The Company's omnibus has been redesigned, and, the construction 
being entirely novel, there has been some difficulty in getting it built. 
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The time has, however, come when the Directors, having satisfied them- 
selves that they have the best, smoothest-running, and most comfortable 
omnibus which has ever been built, and which can-be steered through 
crowded traffic without difficulty, aré desirous of placing a number of them 
on the streets for the use of the public. . It therefore been 
resolved to give the shareholders and their friends an opportunity of sub- 
scribing among themselves for an additional 50,000 Ordinary shares of £1. 
each at par. When the Company is fully working, and paying a good 
dividend, the shareholders who avail themselves of this opportunity will 
thus reap the advantage." 

The offer (unfortunately for those who are only friends of shareholders) 
was at first only open until March 5, 1897, so that there was likely 
(we suppose), to be some difficulty in obtaining à parcel of these very 
"desirable securities. The Directors had, however, no intention of allowing 
* shareholders and their friends " to miss this brilliant opportunity, and 
have now given them till the 20th inst. to make up their minds in the 
matter. The merits of the Company's vehicles are set out in a number of 
newspaper clippings, which “ must be seen to be believed.” The second 
circular (dated March 2) notifies that, at the request of an influential 
deputation of shareholders, any further issue of shares will be made at a 
premium, “ provided that, at the time of such issue, the already-issued 
shares are saleable above par”! The circular further states :— 

“ The Directors have now under consideration the acquisition of a free- 
hold site, admirably-adapted for the Company's purposes, and are also 
negotiating with several gentlemen who are desirous of establishing local 
subsidiary companies in large towns, from which the parent Company will 
derive considerable financial! profit. As this letter might be considered a 
notice inviting persons to subscribe for shares w.thin the meaning of Section 
38 of the Companies’ Acts of 1867, it should, therefore, technically specify 
the dates and the names of the parties to all contracts ; subscribers will be 
held to have had notice of all contracts, and to have waived their right to 
be supplied with particulars thereof.” 


MICA MANUFACTURING COMPANY (LIMITED).—Letters of allotment 
and regret in connection with the recent issue of capital by this Company 
have been posted. 

MONMOUTH.—It was reported at the last meeting of: the Town Council 
that various offers had been received for loans in connection with the com- 
bined electric lighting and drainage scheme; but the offer of Messre. Macara 
Bros., of Glasgow, who offered to lend £10,735 at 3 per,cent., repayable.in 
30 years by half-yearly instalments ; £8,115, repayable in 25 yeara, under 
the same condition, and £1,150, repayable in 15 years, was deemed the 
most favourable. The Committee were instracted to complete details and 
report. | 

PONTYPOOL ELECTRIC LIGHT AND POWER COMPANY (LIMITED).— 
The annual general meeting of this Company was held at the offices, Club 
Chambers, Pontypool, on Friday last ; Mr. Pegler (Chairman of the Com- 
pany) presiding. The report and balance-sheet having been read, the 
Chairman stated that, though the balance-sheet was not. such as might 
have been desired, he thought there was every prospect of a better out- 
look for the future, as it had been decided to adopt the system of free- 
wiring. The cost of the installation of the light had been the chief 

, difficulty in the past in inducing new customers to come on to the Com- 
pany's inains. The Directors had also made an arrangement with the 
contractor, Mr. J. C. Howell, to terminate his contract for the running of 

the station on the 186 inst., from which period they proposed running it 
themselves, with the result, it was hoped, of saving a considerable profit: 
The shareholders present expressed their approval of these alterations, 
after which the report and balance-sheet were duly adopted, and Messrs. 
Pegler and Ford, the retiring Directors, and Mr. Haden, the auditor, were 
re-clected. On the proposition of Mr. Daniel Lewis, seconded by Mr. John 
Walker, a cordial vote of thanks was accorded to the Directors, and the 
meeting terminated. 


STOCK EXOHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in, and to grant a 
quotation for, $1,200,000 First Mortgage Five per Cent. 50-year gold bonds 
of the Chicago Edison Company. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—Thia 
Company's traffic receipts for the week ended March 5 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £1,951. 

WESTERN UNION TELEGRAPH COMPANY.—The Directors of thia Com- 
pany recommend the payment of the usual quarterly dividend of 1} per 
cent. The revenue for the December quarter amounted to $1,000,000, 
compared with $1,200,000 in 1896. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED)—An ех: 
traordinary general meeting of the shareholders of this Corporation will be 
held at the offices, Eccleston-place, Belgravia, S. W., on Wednesday, the 
17th inst., at 11 a.m., for the purpose of confirming the resolution passed on 
the 24th ult. relative to the redemption of the Founders’ shares. 
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ELECTRICAL COMPANIES' SHARE LIST. 


PRESENT AMOUNT AST удо w те. RATE PER шл рози 
IVI- EE&'S PRICE ednes NT. URING WEEK 

AMOUNT. | SHARR. | DEND. NANE. | MARCH 3. March 10)” YIELDED. aaa haar ENDING MAR. 6. 

ELECTRIC RAILWAYS ane TRAMWATS. Highest | Lowest 

9,104 £10 8/0 Central London Ordinary .—................... 9) 10 9) 10 217 2 | June and December sa - 
‚649 10 1/0 Ро. t6 pai ) *€»59206236085000090*990235009 99990595 54 сі 53 tà 8 2 6 ,9 ШЕП ee ons. 

uw | Stock 13% | City and bouton London Railway Con. Ordy. .... .. 69 61 59 61 211 8 | Jaunary and Ju, — 61 594 
8,119 £b bx 4 ө 6 P reno 15} 16$ 163 16 8 % 6 » )3 et x 
128,171 | Stock 47 ‘Do. 6% Perpetual Debenture -.—-----| 189 141. 189 141 217 2 | May and November .. oe 
54,000 10 1/33 | Waterloo and City Ordinary (£8 paid) .......... ^14 11 10 11} 2 2 8 | Juae and December 111 11 
82,600 10 54 | Liverpool Overhead Railway О алә 13 181 194 138 2 4 8 [ February & August 2. 
125,000 | Stock 6% Do. 4X Debenture Lemos] 110g 112) 10 1114 812 1 (January and July. > 
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ELECTRICAL COMPANIES’ SHARE LIST. 


8 К '" BUSINESS DONE 
е * 0 Ж » DuRING WEEK 
AMOUNT.| SHARE. March 10. А ENDING MAR. 6. 


£ s. d. High 
£928,960) Stock 17/0 Anglo-American FELEORAPRS. 1 51 54 51 54 412 f Jan., Apr., July, Oct. 52} " 
£3 038,020 Stock 84/0 . Preferrod — ͤ —— ——— 2 —-—̃xͤ 96 96 9i 96 | 5 8 6 n "n 961 954 
&3 038,020 Stock 5/0 Do. Def КАКЕ tan See нае вне та н 8i 8} 8 8) pd - 89 Ed 
g£149,000 | £100 4% |'African Direct Telegraph (Red) ..................| 100 104 100 104 81611 | January and July — — - 
£25,000 10 NLD 6 7 4 n 2 | M .. 
£180,000 10 8/0 | Brazilian Submarine ......,...................... 15) 153 151 151 4 811 Mar., June, Oct., Dec. 15% 15} 
275,000 100 5 * ро. 5 per Cent. Debs. (2nd Series, 1906) ....| 113 117 13 117 4 5 6 | June and December .. zm 
19,000,000} $100 81 Commercial Cable Capital Stock ..........-.-- 165. 170 165 170 415 9 | April and October.. 165 . 
,000 10 e S. Leere ccc ато ЫП. 12 1 ^m 613 4 | February and August 11] ni 
6, 10 10 Do. Preference 10 per Cent.. 19 20 19 20 5 0 0 " " = * 
12,981 5 2 Direct Spanish (fully paid) ..... ESATE TIE coi 3} 4} 3} 4 4 811 | April and October .. U —— 
; 5 10 Do. 10 per Cent. Cumulative Preference 10 104 10 1 411 6 S ә ~ - 
,000 £50 44% Do. 44 per Cent. Debentures ............---- 105% 108% 105% 108 4 8 4 | January and July -. - - 
60,710 £10 2/6 | Direct United States Cable, 187777 9 9 9 5 5 3 |Jan., Apr., July, Oct. 93 91 
400,000 £10 2 Eastern eee „% „„ 2 „ ... ею „ 17 17 17 174 8 14 4 "n Г 178 17 
70,000 #10 6 Do. 6 per Cent. Cumulative Preference 18 19 18 19 859 i " 1 18} 
£1,302,615| Stock 4 Do. 4 per Cent. Mort. Debenture Stock (red.) 129 182 127 130 8 2 5 | May and November 131 129 
289,900 £100 5 * Do. 5 per Cent. Debentures, 1899............| 103 105 103 105 415 3 | February & August .. E. 
250,000 10 2/8 | Eastern Extension .............. «cra meer 173 18 174 18 817 9 Jan., Apr., July, Oct. 18 17 55 
£820,000 | Stock 4 Do. 4 per Cent. Debenture Stock ..........| 128 181 197 130 3 1 9 | February & August - - 
£168,600 | 100 Б T ANN. se F. c. (Austin. Gov. Sub.) Debs. 1900 ..| 100 104 100 104 416 2 | January and July .. “ — 
£156,200 100 5 "Eastern and S. African 5 p. Cent. Mor. Deb.,1900 . 109 104 100 104 416 2 РА " .. — 
‚000 100 4 е Do. 4% Mo e Debentures, 1909..........| 107 110 107 110 312 9 | Feb & August - — 
£200,000 £25 4 * ро. 4% Mauritius Sub. Debs. (regd.) ......| 110% 118% 109% 119 812 5 | May and November — T 
997 10 1 Globe Telegraph and Trust *» o» 9 "8 UN „„ 11 114 1t 11$ 4 8 0 Jan., Apr., July, Oct. 1} : 113 
180,042 10 6 ро. 6 per Cent. Preference .......... ennes. 17 174 17 174 $2 7 ы is 177 17 
150,000 10 5/0 | Great Northern of Copenhagen 24 25 94 25 400 è ғи 243 24 
70,000 100 5 " Do брег Cent. Debs., 1853 issue Series “B” 102 105 102 105 415 8 Maren & September — -— 
17,000 25 12, Indo-European ............. — alee see 53 55 53 55 41011 | May and November - „> 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904! 107 110 197 110 5 9 1 | March & September — - 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red) 1942 ..| 106 109 100 109 813 5 | January and July = 2 — 
11,839 8 4/0 Reuters кыйар де „ 7 8 7 8 6 0 0 | Apru ana October 74 — 
£3,381 |£100 Cert. 12/6 | Submarine Cables Trust 1388 143 188 148 4 811 ” " si $o 
15,609 10 6/0 West African Telegra вона на "5 "B э 9 о "uM т e oe =» Б 6 F 6 6 0 0 January and July =. ee +— 
£226,200 100 5% * Do. брег Cent. Debentur (red.) | 101 104 101 104 416 2 | March & September ~ - 
,000 10 2/0 West Coast of Ame са .. —— — — ше — 3 11 1 1 ae н " $ өө 
£160,000 100 8% |* ро. 8 per Cent. Debentures, 1902 99 105 99 105 714 8 | June and December 100 * 
321 10 16 West India and Panama 11 18 1 1} КА Мау and November 11 1 
84,568 10 6/0 6 per Cent 1st Preference „s.s as sase.. = 11 12 11} 11$ 5.2 9 " " 113 11} 
4,669 10 6/0 Do. брег Cent. 2nd Preference ............ 9 104 94 104 519 1 T Т ее .. 
£80,000 100 5% |" Do. брег Cent. Debentures, 1917 ........— 107 110 107 110 41011 | January and July .. .. - 
64,251 15 3/0 Western and Brazilian ...............-- nidi i 81 84 8 81 416 4 | May and November — а 
83,129 1 8/0 5 per Cent. Preferred Ordinary —ͤ—ñJ— — oł 7ł 64 7 4 16 9 T] ” — эе 
83,129 7 1/6 Do, Deferred Ordinary "КҮ ee ee wees ee ee sees 23 21 9 25 m » n + 5" 
£158,100 100 6 Do. брег Cent. Debs., Series A 1910. 119 116 112 116 5 311 | February & august 112 * 
£197,600 100 6 * Do. 6% Mort. Debs., Series B" 1910........ 109 113 109 113 5 6 2 " " zx .. 
$1,163,000 | $1,000 7 Western Union 7% 1st Mort. (Building) Bonds 1902] 107 112 107 = 119 6 5 7 | May and November .. = 
£104,800 | £100 6 * Do. брег Cent. Sterling Bonds (red.) 100 105 | 100 105 51511 | March & September .. - 
TELEPHONES, | 
£ 14,000 £5 4/0 | Chili Telephone (fully paid z: 83) 31 81 3} 5 6 8 | August ............ on - 
224,850 10 114. | Consolidated Telephone Const. & Maintenance .. Js БА vs F January and July — °° - 
,000 5 | 40 Monte Video Telephone б per Cent. Preference .. 9 94 2 8.0 0 [October ~em tues s. " 
484,597 5 %% ¶ d i actual Guay coke 7 74 61 78 817 2 | February & August 7 ег 
,000 10 €/0 Do. брег Cent. Cumulative 1st Pref. ...... 16 18 16 18 8 6 8 " " * — 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully paid) .. 16 18 16 18 8 6 8 " " 61 
119,284 b 2 Do. 6% Non-Cumulative 3rd Pret. (fally paid ) fi 6 6 6} 8 16 1: н » idi 6} 
1,100,000 | Stock | 837 |* Do. Debepture Stock, 33 (red.) . 104 107 102 105 8 7 4 | June and December і А 
T D 1 67 Oriental see +» „„ н 17 & 3 3 16 6 — Fx 1 
я 5 % | United River Plate 3 ү 81 31 31 5 6 8 - - .. 
£146,788 Stock 5% („„ Do. брег Cent. Debenture Stock (red.) .. — 100 105 100 105 415 3 - e — 
ELECTRICITY SUPPLY COMPANIES. 
£150,000 5 44% | Birmingham Eiectric Supply (fully paid) 91 91 - Mol. РРР оў - 
£10,000 £10 14/0 city of London Electric Lighting (fully paid) .... 18 19 Hi 19 3 11 10 | February & August = id SA 
40,000 10 . 6% Cumulative Pref. (fully paid) .... 16} 17% 16 17 8 8 7 T Т T 17 
£450,000 | Stock RZ „ Do. 6% Debenture Stock (red.) ............ 182 136 132 136 214 1 | Inneand December t r 
,000 5 3/6 Charing Cross & Strand Electricity Supply Corp. .. 91 10} 103 113 2 12 2 | February & August 1 3 
10,000 T Do. 4j per Cent. Preference ................ = - ee " " > = 
67,500 || £100 5% ро. 5 per Cent. Debentures (red)) i | = is January and July .. nr 3 
£14,000 5 50 Chelsea Electricity Supply Ordinary ............ 9 93 9] 10 £10.0^] МАВ... a T 
£60,000 | Stock 44% |* Do. 44% Debenture Stock (red.) .. 119 115 112 115 318 8 | Juue and December iu io 
£22,475 | 410 County of London & Brush Prov. Ord. fully paid) 10 11} 103 11 S "s 0j 
20,000 10 5/44 Do. 6% Cumulative Preference...... suis Mtn 1414 152 141 li 3 18 10 | January and July .. ii ii 
10,000 10 Es Do. issued at 2 prem. (fully paid) .... =.. — 14 14 144 214% че " " L 
111,000 5 - London Electric Supply Ordinary ...... 8 - 14 14 1} 1? Ps ec 
48,050 5 a Do. Preference. . 24 3} 23 3t ví 2 13 141 
49.900 10 4/0 | Metropolitan Electric Supply Ordinary .......... 134 144 144 154 218 1 | April and ouctóber.. 101g 4 
19.500 10 Do. issued at 2 prem. (Er and £2prem.paid) 103 11 100 1 $a 2 E: i 108 
£150,000 Stock 417 Do. 44% Deb. Stock First Mortgage 12) 124 120 121 813 Q Jn» and Dece..Fer 193 201 
6,452 10 4/0 Notting Hill Electric Ordinary .............. —.. 12 13 12 13 3 1 7 Februar 12: 
275,000 1 Rand Electric ...... ... SEP НАРА АЫ 13 14 13 1j vs — " A 
£154,000 100 43% Royal Elec. Co., of Montreal 43% ist Mort. Debs. 103 105 103 105 4 6 7 | April and October ing — 
14,880 5 8/0 | St. James and Pall Mall Electric Ordinary ... 134 144 14 15 3 10 0 | January auu JUly .. 9 144 
90,000 3/6 7 per Cent. Preterence...... ........... 9 10 9 10 8:0 0 " si i - 
£50,000 Stock 4% |" Do. 4 per Cent. Debenture Stock (red.  ..., 104 107 104 107 814 9 » " 13} — 
79,900 b 6/0 Westminster Electric Supply (fully paid) 124 134 123 134 215 7 | February & August 123 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
4 " 18 Brush хосаи Engineering SERE ERAS ‘ 1 11 | if ) " = T » 
, 27 per Cent. Pref. Non-Cumul ative э x 
£125,000 | Stock | 44% Do. 44 рег Cent. Perpstual Debenture Stock! 107 111 107 111 812 0 | February & August ES * 
476,770 Stock 49% Do. 2nd Debenture Stock (red.) 91 93 95 99 1 12 11 | June and December ede 
10,000 £10 » British Aluminium Ordinary .................... - . — - . —— 
20,000 10 í о. 7% Cumula ive Preference.. .......... — - - .. `+ 
200,000 1 Castner-Kellner Alkali Co. (128. 6d. paid)........ 3 + " — — ee 
2.150 b 3/0 | Crompton and Co., 7 per Cent. Curnlative Pref. 1 24 11 2 — => .. — 
£82,850 100 А Do. 5% First Mortgage Debentures(red.).. .. 96 93 93 98 5 210 - .. .. 
89,261 5 1/6 Edison and Swan United (“А " Swan) (£3 paid) — 13 2 13 21 613 4 | February & August b ae 
17,139 b 2/6 Gc HEE WO) УРТ саар 3 i 3 4 6 50 " " 3} — 
£100,000 Stock 44% Do. 447 Mortgage Debenture Stock (red.) .. 105 110 105 110 4 110 | June and December Pa us 
110,000 £1 2/0 | Electric Construction................... MI ed bee 1 12 li 11 514 4 | September ........ ly, e 
13,145 2 7% Do. 7 per Cent. Cumulative Prei. af 3 24 3 613 4 n 206 212 
91,195 1 10/0 Elmore's Patent Copper Depositing ............. 4 14 | 1} — * T - 
10,000 10 9% W. T. Henley's Telegraph Works Ordinary ...... 19b 203 19} 20% 318 1 | February & Angust 19] $o 
3,000 10 7/0 Do. 7 per Cent. Preference ................ 188 19 183 19} 814 7 » n" T — 
250. 00% Stock 414 Do. 447 Mortgage Debentare Stock (red.) .. 107 112 107 119 4 0 1 л is 110 109 
50,000 £10 10/0 | India Rubber. Gutta Percha, &c., Works ... ... 20) 213 20h 213 413 0 | January and Juiy .. 2015 208 
800,000 100 45 |* Do. 4% First Mortgage Debentures (red, J. 106 109 105 109 314 3 | Marcn & September - á 
20,000 5 Manchester Edison-Swan 4 (e 108, paid) .... — vá са РР - ЧА 
87,350 12 12/0 Telegraph Construction and Maintenance 89 42 39 42 4 5 9 | March and July... = 41 " 
£160,000 100 AZ  |* Do. Брег Cent. Bonds (red.) 1899 ....—.... 103 106 103 106 414 9 | January and July . .- - 
222.500 £5 8/6 Willans and Robinson Ordinary... 8 9 84 9 25 April and October.. б» 
222, 500 25 3/0 Do. 6% Cumulative Preference. 6} 71 67 74 429 " Т 7 eH 
£100,000 | Stock 19/1. \* Do. 417 First Mort. Deb. Stock (fully paid)..| 106 108 106 108 819 6 | May and November e Е 
* In calculating the yield оп this security, allowance has been made for accrued Interest, but not for redemption. 
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| BRUSH-VIENNA 


Are Lamps 


For Direct or Alternating Currents. | 
STEADY BURNING. | 
SELF-FOCUSSING. 
NO DELICATE PARTS. | 

MODERATE PRICE. | 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING ~ 


COMPANY, LIMITED, 
49, Queen Victoria St., London, E.C. 


ШТ | 
“FIBRE ` 


SHEETS 


à 2 , 
A5 M есета —— A 
ба "AC A e , ResisneR, AER £ 4 ; 
4 ` © 162. 


ҮА Мм 9 | ер eee Exe 
(pe vis SC. A iso А, 
inc P os rs СОНУ. Vae er gr 

» ao à n wid 


If You Want 
A PLATING OR DEPOSITING PLANT 68.69. Ке ae 


CARL OPPERMANN, | 


2, Wynyatt Street, Clerkenwell, E.C. ELECTRICAL PATENTS. 
Mr. J. G. LORRAIN Inst. B. E., МІ n Fellow of the Chartered 
LIGHTING AND PLATING DYNAMOS IN STOCK, 


nstivute of Patent Agente 
Also all REQUISITES for p LATERS, including Anodes & Chemicals, " PATENTEES HANDBOOK,” post free on he Patent Lan » Gives sail datore tion 


si en il MOSSES eoin 


NORFOLK HOUSE, NORFOLK STREET, STÉAND, LONDO 
to Inventors and upon all the chief pointe of 26 


SEND STAMP FOR PAMPHLET AND CATALOGUE. ' Lorrain London.) 


CHICAGO WORLD'S FAIR—DIPLOMA AND MEDAL FOR INSULATORS. HICHEST, AND ONLY, AWARD FOR TROLLEYS. 
120,000 OF OUR INSULATORS NOW IN USE ON THE BOSTON AND BROOKLYN TRAMWAYS ONLY, 


ALBERT and J. M. ANDERSON, { 


89, VICTORIA STREET, WESTMINSTER, LONDON, 8. W. Бе, 
ELECTRIC TRAMWAY suPPLiEs. A» 
“KETNA” Insulators and Hangers. N 
“ANDERSON” STANDARD LINE MATERIAL. ^ 


ve жо. ER = sy 4 
TROLLEYS, LIGHTNING ARRESTERS, SPECIAL TOOLS, Ae. EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION, REGISTERED TRADE MARKE ` 
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THE EASTERN TELEGRAPH COMPANY’S SYSTEM AND ITS GENERAL 
CORNER T 


3, 


o n 


^3 
— t masss 
es wre \ # fF 
"Tg 4 ^s 
L [4 
а * i (LL > гүү 
ач MOtC Oe 
TT азс e 
d 
* » - 
LE 


) -d 
* DEE TS. - CABLE COMMUNICATIONS 
e a | сув 


е — \ S T — А = — / - \ d " | 
' тии) 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, | BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
NR TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to ора, Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, aiso to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (dupiicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By hg 1 to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. к= SS = 


Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—E13, Exchange Buildings. 
| GLASGOW—141, BUCHANAN STREET. - « 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, ош, сат даа Santa Maura, Tinos, Andros, Zea, and 
| ali the Greek Islands. | | 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


In sending Tel from Postal Stati 8 ^ ' ＋ 22 these words being signalled gratuitous! 
j care should baken to mak hen LA. EASTERN 9 x the Postal Authorities. nen 
‘Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at | 


. 87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 60, Old Broad Street, E.O, By Order, . GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East; 
BY SPECIAL WIiRES. 


DIRECT OVERLAND TELEGRAPHS 


СОМКЕС ЕЮ WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COOHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH .TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted ab the Company's О 
LONDON: 18, Old E Broad Street, E.O, 6 — 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. 0. 

LIVERPOOL: African House, 6, Water Street. 
MANCHESTER: 60, Spring Gardens, 

Where receipts are given gratis for the дык made and whence messages are sent direct by Special Wire, and 

at any Postal Telegraph Office throughout the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA TIN DO.” 
No Charge is made by any Telegraph Station for the transmission of the „Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company’s Stations or Head vut 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


 BROWNING'S PRESERVATIVE ENAMEL PAINT, 


IN ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, STEAMERS, YAOHTSO (Inside or outside), LAMP-POSTS | (Gas and Electric), 
and for ALL PURPOSES where а hard and washable surface is essential. Has stood years of г 
THE INDESTRUOTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, "Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFEOTED BY FUMES, GASES; SUDDEN CHANGES OY TEMPERATUREN, a0. 
 BROWNING'S PRESERVATIVE ANTI-FOULING . COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION d, Kr Wade 


Prevents decay and makes Perfectly Weatherproof Stone, Marble, Brick, Cement, Plaster, &c, The only solution used on GLEOPATRA’S NEEDLE 
which has been preserved by it 18 YEARS. 


Y, THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS — 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1894, and 1885. Telegraphic Address: '' WHATHERPROOP LONDON." 


= Duncan Wallet and Co., 

E P P S S ` EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Ooffees, &c., in Bond, 
GRATEFUL- COMFORTING: — ; 114, FENGHURCH STREET, LONDON, Е.С. | 
Arrangements made for supi fl of Telegraph Stations e Steamersabread. 


Special 
Mesars. D. W. & Co. su and Bonded Stores to the CABLE STBAMEBS 
mpenles ARIOUS STATIONS of the BASTERN, EASTERN 
C Q C Q A AND SOUTH T sabe о VAR ү EASTERN EXTENSION, AUSTRALASIA, AND 
GINA TELBGRAPE IAN 


RAP MPANIBS, and are prepared to execute orders on specially 
favourable terms on shortest notice. | Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Lesers. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LIRE, RATIOBAL 


LINE, STAR NAYIGATION CO., Messrs, GEORGE THOMPSON & CO., Lesers. LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. T. LUND, The 
EASTERN & AUSTRALIAN STEAM BAVIGATIOR CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, z: GARFORD ST, LONDON, Е. 


TELEGRAPHIC ADDRESS | ' KIRKALDY LONDON." 


NN VM 20 vu 
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Durban 


0 Uniondale 
, Ladysmith : 


— 


TER EASTERN SOUTH AFRICAN TELEGRAPH COMPANY, 
III AFRICAN DIRECT TELEGRAPH COMPANY, Liam, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


00000000000006 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown 1n the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 
^ SOUTH АРВІСА. 


CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 


ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO, DAR-ES-SALAAM,’ 
WEST COAST. 
BRITISH PORTUGUESE. | FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
| , KOTONOU (Porto Novo). 
ires PRINCIPE. GABOON. 
| S. THOME. WHYDAH. 
BRASS. LOANDA. GERMAN 
BONNY. BENGUELLA. — 
' . CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 


Books of Forms, Tariffa'and all Information can be obtained at the Company: s Head Offices, Winchester Houss, 60, Old Broad Street, E.C. 


H. E. PLANE, Secretary, 
Amon Ютавот TELEGRAPH Oompany. 
Company, 


— ͥ ʒuU——— ͤ wͤmʃ—— 


GEORGE DRAPER, Secretury, 
ЕлетЕви акр Boura Araican TELEGRAPE 


By order, 
J. OAMBROOE, Secretary, 
West ÁFRIOAN TELEGHAPH Company, 
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THE WESTERN = BRAZILIAN TELEGRAPH C0., In. 


THE above Companies connect the Continent of Europe with that ot South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. | mE 
| Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Оо, Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


s. d. 9. d. 

Madeira _. .. .. —J / — 1 2 Argentine Republic—All Stations . — 4 6 

Oape Verde —— = — m — — : : Paraguay—All Stations cc ue сый сыы бы do d 
э 99 1480 eve e p s і 

Braxil—Pe buco dx _ ux uxo e „8 6 Bolivia—All Stations. — — 8 39 

„ АП other Stations  _ „( 6|Ohili-All Stations = ~ m =~ ~ ~ 6 2 

Uruguay—All Stations. — „4 6|Peru—All Stations = = m ~ ™ 6 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companios. Messages should bo marked “Via Eastern.” : ^ 


By Onpzs, 
RIOHABD OOLLETT, Secretary, 
Bzazr;aw Вовзмачтин Тагвеварн Co., Wixommerzs Hoose, Oro Bxoap STREET 
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"COMMERCIAL. Я 


THE LEADING ATLANTIC CABLE COMPANY. 


{ЛАСКАҮ - BENNETT SYSTEM 


N LA-N 1108 


THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
maintained In the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all important places In CANADA; from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


Д To insure your Cablegrama being forwarded by this Company's system, please mark он, “Via COMMERGIAL,'' whi 
i VIA COM M ERCIA L. indication fe not charged for ; or use the Company's own 5 fte GLOBE trade disc 


CONNECTIONS. 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


. ' GENERAL Om, LONDON, 
BISHOPSCATE ROSSE, 55 and 56, BISHOPSCATE STREET этиш, 1.8. 
FRE DERIOK WARD, MANAGER IN HNGLAED. 


'  HNAD ОРЛОВ: 958, BROADWAY, NEW YORE, U.S.A. 
J. W. MAOKAY, А PRESIDERT. | 
GO. а. WARD, — & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS, Т. ECKERT, Preelaent and General Manager. | 


THE LARGEST TELEGRAPHIC SYSTEM ІМ EXISTENGE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NRW YORK CITY direct. ма Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and £1,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH. COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTH AMERICA. | 


DIRECT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the СОВА SUBMARINE 
. and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for . | 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission of 3 Apa “у Telegraph Office to all places in the Western Hemisphere 


“Via Western Union.” (This ge Mn 


The Offices of the O 
in Great Britain re— 252, GRESHAM HOUSE,.OLD BROAD STREET, LONDON, E. o. 


RECEIVING OFFICES: 
'| 2, NOR AVENUE LONDON, W.C. 
АВ, EXCHANGE BUILDIN 

{ВА WIM ST., BRISTOL. 
10, FORSTER | SQUARB, BRADFORD. 


MARK LANE, LONDON, Е.С. | 

їп, БОГА. EXCHANGE LONDON, B.C. 

1 DH ENCHUROH 8 DN, 1 0. 
250 e Uns ST. STRAND, 


1, PANMURE &TREST, DUNDEE. 
106, GROBGB STRERT, wr d 
BXCHAN BUILD W 61 1 
7, ROYAL BXCHAN м гэт; „ MANCHESTER 
1, SIDR, AOR ОЙ ТҮ 


pene ꝗäêꝛn . ũꝶ OO 
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ELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860), 


Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E. b. 


TENDERS INVITED. 
VESTRY OF ST. PANCRAS. 


to receive TENDERS for SUPPLYING 
ulverts and LAYING EARTHENWARE 


The VESTRY of St Pancras are gropar 
BARE COPPER STRIP CONDUCT in 
CONDUTTS. | 

Coples of Spectfication, Conditions of Contract, Quantities, and Form of Tender to 
be obtained upon application at the Electricity Department Offices, No. 57, Pratt 
Street, N.W., on payment of a deposit of One Guinea, which will be returnable on 
receipt of a bona file Tender. 

Tenders to b+ s-nt to the undersigned, endorsed Tender for Bare Copper 
Strip, &c," by 12 o'clock noon on THURSDAY, 25th M rch, 1897. 
The Vestry do not bind themselves to ке the lowest or any Tender. 

. . H. F. BARRETT, Vestry Clerk. 
Vestry Hall, Pancras Road, 


London, N.W., 16th March, 1897. 


BoroveH OF KINGSTON-UPON-HULL. 


ELECTRIC LIGHTING. 


The ELECTRIC LIGHTING COMMITTEE of the Hull Town Council are prepared 
to receive TENDERS for the SUPPLY and ERECTION of the following PLANT :— 


Section A. LANCASHIRE BOILERS. 

Section B. BABCOCK-WILCOX BOILER. 

Section C. GREEN'S ECONOMISER 

Section D. OVERHEAD TRAVELLING CRANE. 

Section E. HIGH-SPEED ENGINES. 

Section F. CONDENSERS, PUMPS, STEAM-PIPES, &c. 

Section G. CONTINUOUS CURRENT DYNAMOS (High and Low- enslo n), 
TRANSFORMERS, SWITCHBOARDS, &c. ` 

Section H. STORAGE BATTERIES. 

Section T. HIGH and LOW-TENSION MAINS, 


CASINGS, JUNCTION 


BOXES, &c. e 
Specifications for the above {ч whole bound up in one Specifica with 
Conditions of Contract, may be ned at mv Office on and after the 7th iWetant, 


accept the lowest or any Tender. Р 
Tenders, sealed and mark-d Electric Lighting: Tender for New Works,” must 


be delivered to the Chairman of the &lectrie LAghting Committee, Town Hall, Hall, 


not later than noon, on THU RSDAY, 8th April, 1897. 


By order, 
A. S. BARNARD, Borough Electrical Bngincer. 


Degger-Jane, Hull, 
13th March, 1897. 


CITY AND COUNTY OF BRISTOL. 


of Bristo 
-are prepared to Receive TENDERS for the SUPPLY. DELIVERY, and ERECTION] 
of CONDENSING PLANT, STRAM and EXHAUST PIPING, &c. 
Plans, Specification, and Form of Tender may obtained at the Office of the 
Secretary, on payment of Three Guineas, which be returned on receipt of a bonå 
fide Tender. Anv further information req may be obtained from Mr. H. 


Faraday Proctor, City Electrical Engineer. 
. . Tenders must be delivered not later t Noon on WEDNESDAY, 7th April, 
1807, addressed to the undersigned, and e orsed Tender for Condensers. 
The lowest or any Tender will not necessarily be Tu vm 
FRANK WM. PROSSER, Secretary. 
Electricity Department, Temple-back, 


Bristol, 11th March, 1897. 


| : 
COUNTY BOROUGH OF PORTSMOUTH. 


MOTOR GENERATORS AND ACCUMULATORS. 


The CORPORATION of Portsmouth invite TENDERS for (A) the SUPPLY and 


ERECTION of THREE MOTOR GENBRATORS and SWITCHBOARD ARRANGE- 


MENTS. (B) a BATTERY of Accumulators with stands. 

Specification and Forms of Tender can be obtained from me at the Town Hall, 
Portsmouth, on and after Saturday, the 20th inst., on payment of Two Guineas, 
which will be refunded on return of the same, accompanied by a bona fide Tender. 

Farther information can be obtained from the Engineers, Messrs. Kincaid, Waller 
and Manville, 29, Great George Street, Westmidster, London. · 

Tenders must be sent to me at the Town 1, Poftethouth, endorsed 
* Motor Generators and Accumulatots," not later than 5 p.m. on the 2nd of A PRIL. 
t the lowest or any tender. 


The ELECTRICAL COMMITTEE of the Council of the ay and Count 


ion do not Мав themselves to aeoe 
The Corporation do (Signed) ANDER HELLARD, 
| Town Clerk. 


Town Hall, Portsmouth, 
18th March, 1897. 


— ———————— 
rae EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


FIVE PER CENT. AUSTRALIAN GOVERNMENT SUBSIDY DEBENTURES. 


NOTICE is Hereby Given that in terms of the TRUST DEED d-ted 10th > 
1879, the FOURTEENTH DRAWING for payment of the above Debentures (429 in 
number) will take place in the presence of а Notary Public of the City of London 
on MONDAY, the 5th day of APRIL next, at 11:30 a.m., at the Offices of the Com- 
pavy, Winchester House, No. 50, Old Broad-«trest, in the City of London. 

By order of the Board 
F. E. HESSE, Manager and Secretary. 
Winchester House, No, 50, Old Broad-street, E C., | 
17%һ Merch, 1897. 


2 Gold Medals. 


v^ AL 


Manufacturer of . 


DRAWING and SURVEYING INSTRUMENTS | 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188 


>i STANLEY e 


APPOINTMENTS VACANT. | 
QT. PANCRAS VESTRY. 


REQUIRED, a competent DISTRIBUTING ENGINEER, who has had experience 
in a cable factory, and in the laying and maintenance of electricity cables, ёс. ; 
age 25 to 40; salary, £200 per annum, increasing £25 annually to £250 per annum. 
Applications to be made upon forms to be obtained of the undersigned, with 
further particulars, and to be sent in duly filled up not later than noon on MONDA + 
the 29th March, 1897, Personal canvassing will disqualify. 


By order, 
C H. F. BARRETT, Vestry Clerk. 


Vestry Hall, Pancras-road, N.W., 
18th March, 1897. 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXCHANGE, are inserted in Тнк ELEOTRIOIAN at the following low rates: 


Three Lines and Under se е х — İn, 60, 
Pee Line A fee „ 64, 
Nine Words to the 


— — 


SITUATIONS VACANT AND WANTED, &c. 
ASSISTANT REQUIRED in estimating department by 


large firm of electrical engineers and contractors near London. Only those 
having past experience in a similar position need apply.—State age, experience, and 
salary required to A. E. D., Xlectrician Office, Salisbury-court, Fieet-street, E. C. 


RAWING OFFICE IMPROVER WANTED. Some ex- 


3 essential Apply —Messrs. LAURENCE, Scorr & Co., Gothic Works, 
Norwic Я 


Electrical and Telegraph ufacturiug Firm, near London.— For terms, &c., 
address V. P. P.,“ Electrician Office, Sulisbury-court, Fleet-street, Е.С. 


АКТЕР, accurate Electrical DRAUGHISMAN, aceus- 


tomed to multipolar dynamos, series parallel controller switches, and trac- 
tion work generally.—Apply to E. K. SCOTT, 64, Palace Chambers, Westminster, S. W. 


RIVATE INSTALLATION WANTED, charge of, by 


practical man. Engines, dynamos, wiring, &c. Good references.—‘‘ A. B.,“ 
42, Faroe Road, West Kensington Park, W. | 


SOUTH AFRICA, —ELECTRICAL ENGINEER, shortly 
disengaged ; lighting, power, and telephone; or open to accept Agency.— 
Address, T. ASHTON, Post ce, Cape Town, 8.4. 


‘YOUNG ENGINEER, w ith capital, wants post in electrical 
works. — 2458, Electrician Office, Salisbury-court, Fleet-street, E. C. 


"YOUNG MAN (21), chiefly accustomed to electric bell and 


telephone work, requires SITUATION.—A. Sims, Whitchurch, Tavistock. 


DARTNER.—A well-known and experienced electrical engi- 


heer wishes to meet a young engineer who would eu the capital to start a 
separate manufacturing business of machinery and ap us supplied to public for 
several years. —'' Н. S. K., Electrician Office, Salisbury-court, Fleet-atreet, Е.С. 


ARTNERSHIPS.—To Electrical Engineers, Manufacturers, 
CAPITALISTS, and Others.—The prr ae privately ARRANGE PART- 
NERSHIPS. introduce Capital, and effect the SALE and PURCHASE of Engineering 
and Manufacturing Businesses, Strictest confidence observed. — Messrs. CHAS. 
RICHARDSON AND Co., Engineers’ Agency, 342, Strand, London, W.C. 


PHCENIX FIRE OFFICE, 
-10, LOMBARD STREET, LONDON. 


AND 
51, CHARING OROSS, 


€STABLISHMEO 1782. 


LOWEST CURRENT RATES. 


LIBERAL & PROMPT SETTLEMENTS, | 


ASSURED FREE OF ALL LIABILITY. 


ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 


W. O. MACDONALD, |. 
Ж F. B. MACDONALD, ! doti бега, 


0 
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WANTED, and FOR SALE. 
FOR SALE. 


ONE ELWELL-PARKER DYNAMO, 860 Revolutions per minute, and connected 
ва ро gives 30 volts 1,000 amperes, and when connected as 9.pole gives 60 volta 
amperes. 


Also one by Oppenheim and Co., gives 60 volte 100 amperes. 
8 ue have never been taken out of packing cases,and will be SOLD VERY 
AP. 
Apply—GEORGE DIMMACK & CO, 
75, Buchanan Street, Glasgow. 


-IN. LATHES, gap bed, back gear, face plates, chucks, £3, 


worth £5. 158. ; 5-in. Lathes, as above, 24. 10s. —M ITCHELL, Tatsfleld, Surrey. 


— — — 


TOCK and PLANT of an Armature Washer Manufacturer. 


nahi hysteresis tester circle-cutting machines, a quantity of charcoal, iron 
er an oe paper washers.—Address FOREMAN, 6, Holsworthy Square, 
ndon, W.C. B 


ACCUMULATORS (OLD), any quantity or kind; also 


OLD CABLE.—A. BROWN, 77, Lansdowne-road, Dalston. 


WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


&c.—EDEY and Co., 20, Ludgate hill, London, E.C., and 256, Ferndale-road, 
Brixton, S. W. 


ANTED at once, for a few months, 40-kilowatt DYNAMO, 


belt-driven, 280 volts, or two 2U-kilowatt coupled together, each 140 volts. 
—Apply “ K. D.," Electrician Office, Salisbury Court, Fleet Street, Е.С. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 


prices given by Derby and Co., i4, Clerkenwell-road, London, E.C. N.B.— 
Platinum sol 


| A COUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant іаПу adapted for this purpose, Charge Cells of all 
sizes promptly, thoro and cheaply. Termson application. Accumulators on 
Hire for temporary lighting, experimental uses, &o.—83, Dorset-buildings, Salisbury- 
square, Fleet-street, R. C. (Telephone No. 65,266.) 


ааа араар араара — — ä. 
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THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. | 


Subscribed Gapital, £375,000. 
Boilers and Engines Insured and Inspected. 


Empioyers Insured against Claims under * The Employers’ 
Liability Act.“ 
Third Party Fideiity and Guarantee insurance. | 
Joint Policies issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M.Inst.C.E., M. I. M. E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


Advertentie Bureau, Warmoesstraat 149-151, Amsterdam (Holland). 


— 


TRADE MARK 


BUSINESSES FOR DISPOSAL. 
T° ENGINEERS and MACHINISTS.—Old BUSINESS, 


Established in South London about 50 years. employing 80 to 35 hands, FOR 
SALE with PLANT, &c., as going concern; proprietor retiring : gross average turn- 
over for last 10 years, about £3,500 I annum — Principals or their Solicitors may 


obtain further particulars of ASHLEY, TEE and SUNS, Solicitors, 7, Frederick's 
Place, Old Jewry, E.C. 


JJ т liti Dc M M CT" Ncc i ыш 
ТЕЕ PROPRIETOR of extensive WORKS for MANU- 
FACTURING INCANDESCENT LAMPS, scientifically constructed and 
equipped with the best machinery, situate on rail and river, and capable of a daily 
ргоачсиов of 2,000 lamps. desires, on account of ill-health, to retire from the 
usiness, and to SELL or LET the same. In addition to a large and regular English 
d Colonial trade, the concern owns PATENTS of high value, which are also FoR 
SALE on reasonable terms.— Offers to be forwarded to “А. B. C.“, care of Ned. 


PORTABLE ELECTRIC 


SAFETY LAMPS 


vals v 
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FACTORIES, 
GAS WORKS, 


&c., &c. 


MAKER 


J. PITKIN, 
56, Red Lion Street, Clerkenwell, E.C. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLAGKM AN WENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, Б.О. & Branches. 


SN AIR Ip 
A 


A Ў 
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W 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
CATALOGUES FREE. 


Books for Electricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL TRANSMISSION OF ENERGY. 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY, By E. Tremlett Carter, C. E., M. I E. E., F. R. A. S., F. P. S. 
(Lond.). 650 pages, 200 Illustrations aud over 80 Tables of Engineering Data. 
128. 6d. post free, abroad 13s. 

ELECTRIC MOTIVE POWER. By Albion T. Snell, A. M. I. C. E., 
M. I E. E. Over 400 pages, nearly 250 Illustrations 10s. 6d, 


THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 


V. Abbott. 586 pages, with 9 Folding Plates and numerous Illustrations. 

25s. nett. 
ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 
THE ELECTRIC MOTOR AND ITS APPLICATIONS. By T. C. 
lectric 


Martin and J. Wetzler (with an оро on the Development of the 
Motor since 1888, by Dr. Louis Bell). uarto, 315 pages, 353 
Illustrations. 13s. 6d. post free. 


TRANSFORMERS FOR SINGLE AND MULTIPHASE 


CURRENTS. By Gisbert Kapp. Translated from the German by the 
Author. 68. 


Third edition. 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS- 


FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kapp. 
Fourth Edition, 10s. 6d. 


POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 


CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 12s. 6d. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 


FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 


ELECTRIC TRANSMISSION HANDBOOK. By F. P. Badt. 4e. 6d. 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


Edited by the Allgemeine Eleotricitita Gesellschaft, Berlin. 128. 6d. 


ON THE CALCULATION OF NETWORES FOR DISTRIBU- 


"TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. Cohen. German edition, Is. 9d. 


UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 


ELEKTRISCHEN KRAFT. By the late Dr. H. Hertz. 7s. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
‘THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London, Е.С 
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THE ONLY 


DIRECT-READING ° 


TESTING SET 


IN THE MARKET. 


EVERSHED & VIGNOLES, Ltd., 


Weedfleld Werks, Harrew Road, 


Telegrams: “DOROTHEA, LONDON." 


Telephone No. 7064. | LON D ON, Г д W. 
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NOW READY. 


Ге 1897 Edition of 


“THE ELECTRICIAN” 


ELECTRICAL 2222. DIRECTORY 


The Big Blue Book X cro 


CORRECTED TO FEBRUARY ard, 1897. 


This 1897 Edition contains about 130 pages in excess of the last (1896) issue ; and amongst the 
New Features may be mentioned—A number of useful Tables; a Folding Sheet Table of Electric Railways 
and Tramways i in the United Е with Engineering Details ; Municipal Supply Regulations; The 
* Wright" and Allied Systems of Charging for Electric Current; Free Lamp Rules; L.C.C. Meter 
Rules; an Original and Compl^te Account of the Organisation ofethe International Telegraph Bureau 
at Berne; and much other additional matter of interest to the Electrical and Allied Professions. АШ 
the usual orginal features of the Book are brought quite up to date (February, 1897). 

The New Edition is corrected up to February Srd, 1897, and embodies the more than usually 
numerous alterations which have taken place during the first month of the current year. These altera- 
tions represent three-eighths of the entire additions and corrections necessary to the Directorial Divisions 
of the Book. A New Division has been made in the 1897 issue, which includes a very Complete List 
of the leading Japanese Electrical Firms, Professional Men, Government Departments and Officials, 
Institutions, &c. 

A Special Feature of the New Edition is the Complete Authentic List of the Officials of the 
Home, Colonial, and Foreign Government Departments dealing with Engineering and Electrical Business. 

This Directory is not à mere list of the names of members and officials of engineering and other 
Societies repeated over and over again, but is a thoroughly up-to-date, reliable List of firms and 
individuals actively engaged in the Electrical and Allied Professions and Trades throughout the world. 

Compiled without regard to cost, and by the aid of a vast amount of intelligent labour, the Book is 
made as complete as such a work can possibly be. 

In addition to the Five Directorial Divisions (British, Colonial, Asiatic and African, Continental, 
and American), which for all purposes are more Complete and Reliable than those provided in any 
similar publication (British or Foreign), the Handbook contains a vast amount of thoroughly useful 
and, in fact, indispensable matter for the use of Consulting, Contracting, and Manufacturing Engineers 
and Electricians; Dealers in Electrical Plant, Apparatus and Accessories; Government Departments, 
Electric Light and Power Supply Companies, Educational Institutions, Local Authorities, and all who 
wish to keep abreast of the advances made in Electrical Science and Practice. 

The Book consists in all of about 1,300 pages, closely packed with Reliable Information for all 
engaged in Electrical and Allied Pursuits. 


NO INCREASE IN PRICE: 7s. 6d.; post free, 8s. 3d.; abroad 9s. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
M THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London, B.C. 
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THE PHAETON ELECTRICAL 00. 


NIJMEGEN. LON DON. BRUSSELS. 
Managing Directors for the UNITED KINGDOM and COLONIES : 


— & JACOBY. 


Ask for our New Illustrated Catalogue of Figures and Wall Docorations 
in the Latest Artistic Designs. 
VERY LARGE STOCK KEPT IN LONDON, and the FIGURES and DECORATIONS can be seen at our NEW SHOWROOMS 


Our LARGE CATALOGUE of 


BLEGTROLIERS, BRACKETS, de., 


Will be READY SHORTLY. 
ALL KINDS OF ELECTRICAL FITTINGS. ACCESSORIES, &c., IN STOCK. 


Showrooms and Offices: 61 and 82, WATLING STREET, 
Telegraphic Address: ACROMION LONDON 


Stores: 32, WATLING SGQTRE ET. 


LONDON, E. G. 
Telephone: BANK 367. 
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Use “Blackley De 


Sole Manufacturers, 7, 


CONNOLLY BROTH ERS, 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


Dirty the Fingers. 
Telephone No. 2361. Telegraphic Address: Connollys Blackley.” 


ORDERS EXECUTED FROM STOCK. | No Solution 
LONDON AGENCY: C. Е. QUICHE, 72, Finsbury Pawement. E. C. Required. 


ғов тик 5 EFFICIENT ” 
ее 


of insulated 
Wire Joints. 


Does not Stick to or 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., „ше, MANCHESTER. 


| rouge. 4 So. yf | Smvortans „ 
2 


on page xxix. 
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DAVEY, PAXMAN & CO., Colchester, 


Engineers and айна ibi 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OP Engines of all Sizes up to 1,500 h. p. The “ECONOMIC” Boller is one of the best 
- ——— ———— —— — - steam generators before the publio not only 
for Efficiency but for Economy and Dura. 
| bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS and PACTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, '' Essex,” Vertical, Looo-: 
motive, “Eoonomic,’’ Safety, Water-Tube, 
Marine, and other Bollers. 


0. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


cleyraph Address:  PAXMAN,COLCHESTER.' Paxman’s Patent Economie“ Steam Boiler, BOILERS MADE UP ТО 200ib. WORKING PRESSURE 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines"and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi.Pixed Engines and Boilers. 
Compound Horizontal Pixed Engines. 


Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE 


ESTABLISHED 1861—1878. 


No. 983. [vor A071. 


FRIDAY, MARCH 19, 1897. 


PRICE SIXPENCE. 


CONTENTS OF THE CURRENT NUMBER. 


"ES 675 | The Haycraft Gold Extraction 

Projectors. By W. H. Pretty. 679 | Process . 698 

Power 'Transmission on the Con- 
tinuous Current Seriea Sys- 


tem. By J. S. Hecht. Illus. 683 | Methods of Charging for Elec- 


THE TWEEDMOUTH COMMITTEE tricity Supply. By R. P. 
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of  Ultra-Violet Light on Correspondence ......... ........ 699 
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By J. Wild, B.Sc., and J. A. Patent Record ..................... 706 
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NOTES. 


— — 


WE have commented in our leading columns this week on 
the Report of the Tweedmouth Committee appointed by the 
late PostmasTER-GENERAL to inquire into the grievances of his 
postal and telegraph employés. So far as can be ascertained 
down to the time of going to press, the scheme recommended 
by the Committee and authorised by the Treasury has given 
complete satisfaction to one class only—the sorters. On the 
other hand, the one class completely dissatisfied are the 
telegraphists, who are said to be highly indignant at the 
treatment they have received at the hands of the Committee. 


* 
. 


——— 


PERHArs the poor attendance at the Society of Arts last week 
to hear Mr. Влтнокѕт'ѕ well-written Paper was due to a vague 
feeling that enough, and more than enough, had been heard 
lately about electrical fire risks. But whether this was so or no, 
the sentiments expressed by Mr. RawoRrH in our correspon- 
dence columns this week are, we think, those of a good many 
other electrical engineers. The proof of the pudding is in the 
eating; and so long as Mr. Baruursr and other alarmists 
‘cannot cull **thrill" items in England, but have to go two 
thousand miles across the sea for sensation, so long will elec- 
trical engineers take but a languid interest in the subject. At 
the same time it must be remembered that the Paper in question 
Was a prize essay on the portentous subject of ** The Best Means 
of Effectually Preventing the Leakage of Current to Earth in 


Electrical Installations from Generating Heat and Setting 
Buildings on Fire,” so that its author naturally felt obliged to 
ring the fire alarm bell pretty vigorously. If Mr. BATHURST 
wishes to interest English electrical engineers further, he would 
do well to insist on some other point than the alleged superior 
safety of his paper tubing, because, granting it to be all he says 
it is, the margin for improvement upon present practice is 
nothing like so large here as in the United States. Aswe pointed 
out last week, Mr. Baruurst does not claim greater cheapness 
for his system so long as first-class rubber insulation is insisted 
upon. Now many materials are insulators” only во long as 
they are dry; and if it is proposed to use any such we cannot 
agree that the present English standard of safety will be 
maintained unless the material is in some way as effectually 
protected against access of water as it is when used outdoors 
under closely-fitting lead covers. Of course, water is not very 
likely to come through the tubes, but under present conditions 
it might very well come into them by one of those accidents 


‘from which not even the best regulated household is exempt— 


namely, the bursting of a water pipe. Indeed, it would be 
well to suspend judgment on this really important point of 
combining cheapness with safety until we know what sort of 
insulation Mr. BArHvRsT proposes to use. Speaking generally 
we are adherents to the dictum. that the proper place for 
insulation is on the wire. 


A most astounding proposition has been advanced by our 
contemporary the Engineer, namely, that beyond a certain 
speed the tractive resistance of trains diminishes as the speed 
increases. It arrives at this conclusion from a consideration 
of the fact that the mean pressure shown by an indicator card 
is often lower at high speed than at a low speed; and, this 
eriterion having been accepted, our contemporary does not 
hesitate to accept as possible the assertion of some American 
engineers that ** the speed actually augments in going up hills, 
and that under eonditions of velocity which render it certain 
that the mean cylinder pressure must fall off," the inference 
being that in going up hill at an increased speed there 
may be actually less resistance than on the level. This is 
a novel and startling doctrine, and it behoves traction en- 
gineers to examine closely the main premiss upon which it is 
founded before they accept it. That premiss is, that the 
mean cylinder pressure, as shown by an indicator card, may 
be taken as an index of the tractive resistance, a proposition 

he truth of which we deny. Its falsity is sufficiently shown 


i 
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by the fact that if steam is entirely shut off at the bottom of a 
hill, the train will ascend to a considerable distance. The 
mean pressure in that event is zero. Are we to assume that 
the tractive resistance is zero also ? 

CLEARLY, & comparison between two indicator cards, the one 
taken at a higher speed than the other, gives no clue to the tractive 
resistance of thetrain,unlessthe train is absolutely free from either 
acceleration or retardation. By an adjustment of the link- 
motion the cut-off may be made so very early as to make it 
appear that the train-load is triflingly small, when in reality 
the momentum of the train is making up the difference. 
Similarly, though the speed may be very low, the valve gear 
may be linked down to give a late cut-off ; and the large mean 
pressure that will result will seem to indicate an enormous 
tractive resistance, the greater part of which, however, is 
absorbed in accelerating the train. In our opinion, it is very 
rarely that a certain amount of either retardation or accelera- 
tion is not taking place, and it must be extremely difficult to 
adjust the conditions so that both shall be entirely absent. 
What is necessary is to compare, not merely two indicator 
diagrams, but two or more series of diagrams, each series 
representing a lengthy run at some one particular average 
speed. It is extremely doubtful whether, if such were done, 
there would be any warrant for supposing the tractive resist- 
ance of a railway train to diminish with increase of speed. 


— — 


Yer another surface-knob system of electrical distribution 
for tramways has been devised, this time in France. It is the 
invention of M. Lacrorx, and rejoices in the name of “ l'auto- 
commutateur-balistique." There are the usual knobs, placed 
at high frequency, along the middie of each track, and rubbed 
against by a long brush carried underneath the car. There is 
the customary precaution to render these knobs live“ 
when actually being passed by a car, and we detect a resem. 
blance to an older system in the fact that the transference of 
each knob from death to life, electrically speaking, is effected 
by a small secondary battery carried on the car. Mercury 
cups also there are in each device for switching the knob into 
a state of electrical liveliness, and one such device is contained 
within each and every knob. This arrangement does away with 
the complicated distributing switch-stations, each controlling 
a batch of surface contacts, that are a feature of some of the 
better known surface contact systems; but we should be disposed 
to distrust the action of countless mercury-cup mechanisms 
buried amidst the road setts, and subjected to the jolts and 
jars of vehicular traffic. The working of such a system as 
this depends upon the absolute certainty of action of every 
one of the switch mechanisms; and in’ M. Lacrorx’s system 
these are placed in such a position that frequent examination 
of them is incompatible with their being kept water-tight and 
clean. Surface-knob systems of this class also labour under 
another structural disadvantage, namely, the necessity of 
breaking a highly-inductive 500-volt circuit, as the current- 
collector passes off each knob. This entails vicious sparking, 
which, if it takes place at the knob, as it usually does, 
rapidly destroys the upper surface of the knob, and causes 
each car to be accompanied by a trail of sparks. If, on the 


only 


other hand, the 500-volt break occurs in the switch mechanism, 
it is desirable that this mechanism be placed where it is readily 
accessible, to enable the switches to be cleaned and repaired, 
with the frequency their trying work renders necessary. 

Ix our issue of March 5th we made brief allusion to “ the 
part played by the British workman as a restrainer of too 
rapid development,” by reason of his never-ceasing opposition 
to the introduction of improved machinery. In the pending 
dispute between the Amalgamated Society of Engineers and 
the North-East Coast employers, this point is likely to receive 
a striking illustration. A certain firm of mechanical engineers 
in Sunderland have had the temerity to introduce a new 
machine tool, and to work it by, technically speaking, unskilled 
labour. The firm in question has refused to discharge the ‘‘low- 
grade " hand at the instance of the Society, and, like the half- 
civilised Greeks and Turks in far-distant Thessaly, employers 
and employees are spoiling for a big battle. It is said that. 
the employers, having come to the conclusion that this vital 
question of the introduction of new labour-saving machinery 
in the engineering trade was bound to lead to an industrial 
war, prefer that the struggle should be immediate and thorough, 
rather than deferred and desultory—and no one can blame 
them. | 


Dysreptic writers on the impending decadence of existing 
civilisation, who draw parallels between Rome of, say, A. p. 180 
and Europe of to-day, are somewhat hard put to it when asked 
to point out whence the barbarians are to come who are to 
overthrow the existing order of things. For our own part, 
we are inclined to think this róle might be played with 
considerable success by an aggregation of the various forces 
which in modern society tend to a state of Chinese erystal- 
lisation ; and among these forces not the least potent is the one 
which is now leading to industrial war on the North-East Coast. 
Fortunately, everyone is а consumer, and, whilst naturally 
averse to his particular product being cheapened for others at 
his own expense may be, has no objection whatever to a fall in 
the value of the 99 articles he consumes. Hence the never- 
ending struggle always takes the shape of a single section of 
society contra mundum, and in that little fact lies safety. 

Or — —— — — ——— 


The Marquis of Tweeddale.—The Queen has been pleased 
to approve the appointment of the Marquis of Tweeddale as 
Lord High Commissioner to the General Assembly of the 
Church of Scotland. 

The Endowment of Science.—M. Solvay, the well-known 
Senator for Brussels, who owns large industrial establishments 
in the neighbourhood of Nancy, has given 100,000f. to the 
university of that city, for the purpose of erecting a chemical 
and electrical laboratory. 

Personal,.—Mr. R. V. Picou has been appointed chief engineer 
to the electric supply section of the 1900 Paris Exhibition. 
We regret to learn that Mr. H. Cuthbert Hall, in con- 
sequence of an accident while riding, has been medically 
advised to abstain from all professional work for several weeks 
to зоте. 

Nomenclature.—A German contemporary, referring to Mr. 
Preece's proposal to drop the use of the horse-power as a unit, 
and to call a kilowatt-hour a “kelvin,” remarks that the 
German equivalent for this latter unit (Kilowattstunde) is in- 
conveniently long. The same page speaks of Sicherheitsvor- 
schriften für Hochspannungsanlagen.' 
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Oable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 


Puerto Plata—Martinique ...... Dec. 19,1835 ... — 
Obidos— Parintins .............. ... Dec. 7, 1896 — 
Hong Kong— Macao ............... Jan. 5, 1897 ... Mar. 8, 1897. 
Saigon— Bangkok .................. Feb. 3, 1897 — 
Assab—Masao wan Feb. 20, 1897 — 


Institution of Electrical Engineers.—The next visit of the 
students of the above Institution will be to the Islington 
Central Station, on Thursday, March 25th. The party will 
meet at 50, Eden-grove, Holloway, N., at 4:15 p.m. Those 
desiring to join the party should at once give notice то that 
effect to the Secretary of the Students’ Committee (Mr. W. 
Bunn, 23, Oxford-road, Stroud Green, N.). As the number 
will have to be limited, applications will be dealt with in order 
of receipt. 


The Telegraphists’ School of Science.— The 20th annual 
prize distribution of the Telegraphists’ School of Science took 
place on March 11, at the General Post Office. The chair was 
occupied by Mr. H. C. Fischer, who was supported by Mr. J. C. 
Lamb, Mr. W. H. Preece, and other prominent officials of the 
department. The report showed that during the previous 
session (1895-96) 300 members of the Central Telegraph Office 
joined the classes, and 193 successes were recorded against 165 


in the preceding year. 


The Electrical Utilisation of the Nile.—Prof. George Forbes 
is both ubiquitous and indefatigable. The last time he was 
heard of by the civilised world he was busy investigating the 
electrical potentialities of the Zambesi Falls. Now, if the 
daily papers are correct, the Council of Egyptian Ministers 
have approved of the appointment of Prof. Forbes to examine 
the Nile cataracts, and prepare an exhaustive report regarding 
the best methods of electrically utilising the available power. 
Prof. Forbes is to commence his investigations in the autumn. 


Train Lighting.—In consequence of the satisfaction afforded 
by their electrically-lighted trains, and also in order to meet 
the wishes of the Board of Trade for trains to be lighted in the 
day time when passing through tunnels, the Directors of the 
London, Brighton, and South Coast Railway have given orders 
for all new and renewed block trains to be in future fitted with 
the electric light. This Company has now 42 eleotrically- 
lighted trains running, out of which it is estimated that 15 
per cent. more work is obtained than for trains not so fitted, 
through their trains being always ready to go anywhere, and 
not needing to be hauled to gas-charging stations. 


Iron and Steel Institute.— The annual meeting of the Iron 
and Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, on Tuesday and Wednesday, 
May 11 and 12, 1897. At this meeting the Council will 
present their report for the year 1896, the President-elect will 
deliver his Inaugural Address, and a number of Papers will be 
read and discussed. The Bessemer Gold Medal for 1897 will 
be presented to Sir Frederick A. Abel, Bart., K. C. B., D. C. L., 
D. Sc., F. R. S. The annual dinner of the Institute will be held 
on May llth, in the Grand Hall of the Hotel Cecil. A detailed 
programme will be issued in due course. The autumn meet- 
ing of the Institute will be held at Cardiff, August 10th to 13th. 


Telephone Wayleaves.—<As an instance of the petty obstacles 
which have to be overcome by those engaged in extending our 
interurban telephone system, the following extract from a 
recent issue of the Sussex Daily News may be of interest :— 


The telephone pole agitation has broken out in yet another place. The 
engineer planning the route of the telephone line from London to Brighton 
proposed to go through Westmeston and over Westmeston Bostel, but Mr. 
Lane had objected. Owing to the difficulty of getting way leaves through 
Westmeston, the engineer now proposes to follow the old coaching road 
threugh Ditchling, and take the line over Ditchling hill. The Ditchling 
villagers, however, object to the telephone posts spoiling the appearance of 
their village, and at the Chailey Rural Council meeting yesterday their 
representative endeavoured to persuade the Council to oppose the change 
of route. Again, the road through the village is under the juris- 
diction of the County Council, and only the road on the hillside is under 
the District Council. It is but fair to say that the Post-Office engineer 
sought the Westmeston route to avoid going through Ditchling, but 
meeting objection there he had to go back to the more direct route. 


The Official Vocabulary for Code Telegrams.—-In our issue 
of March 5th (p. 627), reference was made to a circular just 


issued by the Post Office on the subject of the Berne Voca- 
bulary of telegraph code-words. In order to make it perfectly 
clear that nothing is required from code-users and code-com- 
pilers than a list of the code-words used by them, we cannot do 
better than publish the circular in full, in so far as it relates to 
the sending in of such vocabularies :— 

General Post Office, London, February, 1897. 

. . . + I beg leave at the same time to acquaint you that the 
Director of the International Telegraph Bureau has consented to extend the 
date for the reception of codes or collections of code-words to March 31st 
next. As it appears from communications received by this Department 
that a certain amount of misapprehension prevails on some pointe arising 
out of the request that codes or collections of code- words may be submitted 
to the International Telegraph Bureau with a view to the insertion in the 
new Vocabulary of legitimate words contained in those collections, I think 
it right to furnish the following explanations :—(1.) It is unnecessary to 
send to the International Telegraph Bureau copies of codes which have 
been compiled from the Official Vocabulary, as all the words in that work, 
with the exception of the incorrect expressions, will be incorporated in the 
new edition. (2.) It is unnecessary to send to the International Telegraph 
Bureau individual copies of published codes or of codes compiled from pub- 
lished collections of code-words, if the compilers or proprietors of those 
published codes or collections of code-words have themselves forwarded the 
works in question to the International Telegraph Bureau. (3.) The Inter- 
national Telegraph Bureau is not concerned to know the meanings attached 
to code-words, and it is quite sufficient for the purpose in view that a list 
of the words comprised in each code should be forwarded. 


The “Simplex” System of Electric Traction.—A novel 
form of slotted conduit system of electric traction is being 
developed by the Simplex Electric Tramway Conduit Syndi- 
cate, and, for the purpose of testing and exhibiting its capabili- 
ties, a short length of experimental track has been constructed 
at the works of the British Insulated Wire Company, at 
Prescot. The principal features of the * Simplex" system are 
a slotted or compound rail, forming one of the two rails of the 
tramway, the gin. slot formed between the two portions of the 
compound rail opening into a small concrete conduit, within 
which a flexible copper conductor is suspended by insulating 
hangers placed at frequent intervals. The conductor is not 
attached to the hangers, but rests upon them, and it is momen- 
tarily lifted off each hanger by tbe collector of the car as it 
passes along. The collector makes a rubbing contact with the 
conductor, and is constructed in the form of & hook, in the 
cbannel of which the conductor is carried. The collector is. 
rigidly connected to the car, and each car carries two collectors, 
the use of a collector at each end of the car enabling junctions 
and crossings and other places to be passed, where the con- 
tinuity of the underground trolley-wire is interrupted. At 
such places the underground conductor consists of a short 
length of insulated cable. In order to keep the bare conductor 
taut astraining gear is attached at intervals of a quarter of a 
mile, or less, according to the nature of the track. This system. 
is said to cost £6,000 per mile of single track, inclusive of track 
complete, but exclusive of feeders. 


The Speed of the Dublin-Dalkey Cars.—The following is an 
extract from a letter addressed to the Irish Independent by Mr. 
W. Anderson, on behalf of the Dublin United Tramways 
Company :— 

Str: As a general opinion exists that the Tramways Company have 
adopted the present extremely slow speed on the electric cars with the 
object of enlisting the sympathy and support of the public, I beg to inform 
you that the Board of Trade consent, under which we are at present using 
electric traction, provides— 

* Until the electric cars have been provided with efficient speed governors 
the time table shall be altered so as to allow a period of not less than 
1 hour 20min. for each journey from terminus to terminus.” 

As no speed governor—such as is required—has yet been perfected, it 
is impossible for the Company to comply with the order in this respect, 
and consequently the distance of 71 miles must be run at the rate of about 
532 miles per hour inclusive of stops. For the first few days the motor- 
men found it very difficult to occupy the time on the journey, and some of 
them ran it in 74 or 76 minutes. It was therefore found necessary to sus- 
pend several of them from duty, and the Board of Trade scheduled time has 
since been adhered to, with the result that the travelling public have been 
much inconvenienced. The Company have applied to the Board of Trade for 
an increased speed limit of 12 miles an hour, excepting at specified places 
(including a portion of Kingstown) where six miles an hour is asked for, 
Resolutions passed by the different townships through which the cars run, 
and petitions very numerously signed by tramway travellers, in favour of 
an increased speed-rate being granted, have been forwarded to the Board 
of Trade ; and my Directors feel satisfied that those important expressions 
of public opinion will receive from that body the attention they deserve. 


The idea of attaching speed governors to locomotives is dis- 
tinctly novel, not to say distinctly ludicrous. 
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The Tariff of the Cable Companies.—In reply to Mr. Henniker 
Heaton, the representative of the Postmaster-General in the 
House of Commons stated last Monday that the Postmaster- 
General had from time to time received representations on the 
subject of the cable charge to India, and had endeavoured to 
bring about a reduction, but so far without success. The charge 
to Japan by the cheapest route was 8s., not 10s. 8d., and to 
British Guiana not 12s. 11d., but 10s. He was not aware of 
any general feeling of discontent, and, as he did not think that 
any useful purpose would be served by an inquiry into the 
questions raised by the hon. member, he was not prepared to 
recommend the appointment of a Royal Commission. The 
Postmaster-General had no information as to the amount paid 
for telegrams by merchants engaged in the Anglo-Australian 
trade, and it was not within his province to state what the 
expenditure of the Government was on telegrams to and from 
places abroad. The Postmaster-General had not had before 
him any calculations as to the cost of constructing and main- 
taining & set of cables to take the place of those which were 
already in existence ; and he had no reason to suppose that 
cable communication to all parts of the Empire could be given 
for a tenth of the present rates. It would seem to be entirely 
contrary to sound policy for the State to attempt to acquire 
all the existing cables. They were necessarily landed at a 
great many points in foreign territory, and it was not to be 
supposed that foreign countries would acquiesce in the working 
of the cables by the British Government, although they were 
quite ready to come to terms with British companies. At the 
Telegraph Conference in Budapest arrangements were made 
for very considerable reductions in the charges to various parts 
of the world. Some of these reductions were already in force, 
and the rest would be brought into operation on the 1st July 
next. Mr. Hanbury added that the arrangements could not 
have been made without the cordial co-operation of the British 
cable companies. 


Electric Traction Trials on Belgian Railroads.—According 
to Г Electricien the Belgian State Railway will this year experi- 
ment with electric traction on a line of railway from Brussels to 
Tervueren, a distance of about nine miles. Five large accumu- 
lator cars will be run in addition to the present steam service. 
They are to run at a speed of 18} miles an hour on the steepest 
gradient (1:6 per cent.), and at 31 miles an hour on other parts 
of the line. Each car will be 524ft. loug, and will rest on two 
bogies. There will be room for 80 passengers. The cars are 
direct-driven, and there are two motors on each. The motors 
will weigh from eight to nine tous, the other electrical apparatus 
l ton, the cells 12 tons, and thecar 20 tons. "Three Julien and 
two Tudor batteries have been ordered, each of 264 cells. The 
former are designed to make three or perhaps four journeys with- 
out re-charging, the latter only one journey. In the latter case, 
however, tbe time required for charging is limited to one hour, 
while for the Julien battery six hours are required. The cells are 
in 24 drawers, 11 being contained in an ebonite box in each 
drawer. Although the railway administration’s specification, 
when ordering the batteries, was somewhat exacting, the object 
of the test is actually to compare various types of motors, to 
find which are the most suitable for drawing considerable loads 
at fast speed on ordinary railroads. The following firms are 
supplying motors for these triala:—Jaspar of Liege, Pieper of 
Liege, Schuckert of Nuremberg, and Thury of Geneva. The 
motors will be compound-wound and connected long shunt, the 
winding in series with the armature constituting part of the 
starting resistance. The following are some of the conditions 
specified for the motors: At a pressure of 500 volts the two 
motors of a car when connected in series shall revolve at 116 
revolutions per minute, when the current is 15 amperes, and 
the field-magnets are only excited by the shunt winding. 
Under these conditions they shall have an efficiency of at least 
75 per cent. When connected in parallel at 500 volts, with 
the maximum excitation obtainable by the shunt alone, and 
& total current of 150 amperes, the motors shall make 231 
revolutions per minute, and the commercial efficiency shall not 
be less than 80 per cent. The cells will be charged by a 


Willans engine and dynamo, erected on a car drawn by an old 
locomotive. 


Contemporary Electrical Science.— Vol. XLVII. of the 
Memorie di Torino contains an elaborate Paper by L. LoMBARDI 
which adds greatly to our knowledge of some obscure magnetic 
properties. It is On Diamagnetic and Feebly Magnetic 
Bodies," including brass, sulphur, stearine, paraffin and other 
diamagnetic substances, together with glass, ebonite and other 
substances of paramagnetic nature. Besides the numerical 
values of the magnetic susceptibilities, two important results 
are given: one result is that the susceptibility is inde- 
pendent of the field intensity—i.e., the magnetic circuit 
counterpart of Ohm's law is strictly true for these sub- 
stances ; the other observation is that the susceptibility is 
independent of the magnetising force previouslv applied— 
i.e., there is no hysteresis.——In the March number of 
the American Journal of Science, Cart Barus describes an 
application of Michelson’s refractometer to the measurement of 
the excursions of a telephone diaphragm, determined by attach- 
ing one of the mirrors to it. He finds that the excursions are 
much smaller than ie currently supposed. Feeble, though 
distinctly audible, sounds produce no blurring of the interfer- 
ence fringes, which means that the displacements are small 
compared with a wave of sodium light. They are probably 
less than a millionth of a centimetre. This is hardly surprising 
considering the feebleness of the currents and the fact that 
with a diaphgragm 2cm. in radius and 0:016em. thick, it 
would require a force of 10 dynes to produce the flexure cor- 
responding to this displacement.——In the Journal de Physique 
for March, L. HourrEvicUE attempts a mathematical theory of 
residual discharges, which are due, he says, to the slowness 
with which the molecules of matter follow the displacement of 
the ether. In another Paper he studies the heating of a con- 
denser by successive charges and discharges, which, he main- 
tains, is also due to this species of viscosity. A perfect 
condenser will be heated by charging and cooled by discharging 
if the dielectric constant diminishes on heating, as it usually 
does. The heating and cooling will neutralise each other, 
unless there is viscosity with its attendant residual charges. 
In the latter case the heating is proportional to the square of 
the field. Water is extremely “ viscous” in this respect, and 
this accounts for the differences of its specific inductive capacity 
for static and oscillatory charges respectively.—The tenth 
Jahresbericht of the Scientific Society of Brunswick contains 
a proof by ELSTER and GEITEL that the photo-electric sensitive- 
ness observed by them in various substances is not due to 
hyperphosphorescence, 2. e., the emission of dark rays which 
have the capacity of imparting electric conductivity to the 
surrounding gas. Conversely, uranium sulphate, which shows 
strong hyperphosphorescence, is not photo-electrically sensitive. 
Its power of discharging an electrified body at a distance is 
not influenced by the presence or absence of light, and the 
source of the energy required for the exercise of this power is 
as yet quite unexplained. The Göttinger Nachrichten, No. 4, 
1896, contains an interesting Paper by P. DacHMETIEFF on 
the influence of the subsoil water level on earth currents. 
The observations were made in the neighbourhood of Sofia, 
and they show a connection between barometric pressure, 
variations of declination, strength of earth currents, and change 
of water level. —— The Förhandlingar of the Royal Danish 
Society of Sciences, 1896, contains a description of an ingenious 
method of obtaining short currents of definite duration, due to 
К. Prytz. A pendulum is allowed to fall from a certain 
height and to strike against a stretched metallic string whose 
proper vibrations are damped. The duration of contact is very 
constant, and may be used for measuring self-inductions and 
high resistances, and for calibrating differential galvanometers. 
The Transactions of the Lund Physiographical Society for 
1896 contain J. Granquist’s description of his vibration gal- 
vanometer, with a needle suspended by a torsion wire inside 
a coil carrying an alternate current. The vibration is a 
maximum when the natural period of the needle coincides 
with the frequency of the current. It is used for com- 
paring the intensities of two alternating currents of equal 
period, and determining their difference of phase. The sim- 
plicity of the principle upon which this galvanometer is based 
should make it a useful addition to our electric measuring 
instruments. [E. E. F.] 
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PROJECTORS. Fig. 18 is a photographic view of the mechanism in the 
base, the cover being removed. 
From the previous description the lamp will at once be 
(Concluded fr om page 581). recognised in position in Fig. 15. The mirror, 24, shown in 
Before touching upon the question of electrically-directed | section, is silvered at the back and bedded with asbestos in 
projectors I must give a general description of the Schuckert | its holder, 25, which is provided with an external cover 
projector illustrated) in the following diagrams, Figs. 15, 16, | under which a current of air can pass freely, and thus help to 
17, and 18, the two "atterzbeing from recent photographs. keep it cool. 


BY W. H. PRETTY. 
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Figs. 15 and 16.—Schuckert’s Projector. 
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In Fig. 15 we have a sectional elevation of the projector On both sides of the casing are holders, with dark glasses, 
complete, and in Fig. 16 an end elevation, part of which is | through which the crater and end of the negative carbon can 
in section. be viewed ; and, in order to view the carbons in plan, a small 

Fig. 17 is a complete projector fitted with signalling appara- | bracket, 21 (Figs. 15 and 16), is placed immediately over the 
tus, and ready for uae. arc and fixed to the inside of the casing; this carries a plane 
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inclined mirror and lens, by means of which an image of the | time by means of the handwheel 10 (Figs. 16 and 17), which 
carbon points is thrown upon the dull glass screen 22, as | is in gear with the screw attached to the lamp base and the 
shown in Fig. 19; behind this screen a fine wire or line is | nut in the crossbar 9. 

drawn, which serves as a mark for the proper position of the The casing, which is of sheet metal strengthened with angle 
irons at the ends, is provided with doors at the sides by means 
of which the carbon holders can be reached while the lamp is 
in position. 

For ventilating the apparatus the cold air enters by the 
passages 4, and the hot air leaves by the chimney 2. The 
lamp slides in two grooves in a frame fixed to the casing, by 
the hooks 7 and bolt 8 (Figs. 15 and 16) which enable it to 
be readily detached when required. A crossbar 9 (already 


Fic. 19.—Screen with Image of Crater. 


referred to) is fixed to this frame and carries the screw gear 
attached to the handwheel 10, which is provided for placing 
the crater in the focus by moving the lamp bodily. — 

The projector is supported upon two arms in the horizontal 
bearings 11 and 12 (Fig. 16), which allow of free motion in & 
vertical plane, for depressing or elevating the light; this 
operation is carried out by means of the toothed segment 13, 
into which gears the pinion 14, which also serves the purpose 
of keeping the projector at any desired angle. The pinion 14 
is moved by means of the handwheel 16 for fine adjustment ; 
there is a coupling which is controlled by the milled wheel 
15, for enabling the projector to be set free from the gearing 
and rapidly turned through a vertical angle to a new position ; 
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Fias. 20 and 21.—Dispersion Apparatus. 


when, upon clamping the coupling again, a fine adjustment 
can at once be made by means of the handwheel 16. The 
wheel 16 and the armature of the motor 90 for electric con- 
trol are connected with the same spindle by gearing. The 
side arms which support the projector casing are connected 
with the rotating table 17, which rests upon rollers (to obtain 
easy motion) upon the fixed support 18; the latter has teeth 
Fic, 18.—View showing Mechanism and Motors in Position. round its upper edge, into which gears the pinion 19, whose 
vertical spindle runs in a bearing in the rotating table. This 

crater. If the position of the lamp is correct, the edges of | is worked by а gearing connected with the handwheel 21a 
the crater will touch the line on the glass screen, as shown, | (Figs. 17 and 18) ; there is also a coupling in this adjustment 
and the position of the lamp must be adjusted from time to | which can be freed at will by means of the milled wheel 20, 
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and a rapid motión in a horizontal plane to a new position 
obiained ; when, upon clamping the coupling again, the fine 
adjustment can be made by means of the hand-wheel 21a. 

The wheel 214 and the armature of motor 89 for electric 
control are fixed to the same spindle. 

On the fixed support 18 the terminals are placed and marked 
+ —, as seen in Figs. 17 and 18. Similar poles of dynamo 
and projector being connected together, the current is con- 
‘ducted into the lamp by means of sliding contacts and circular 
rings between the fixed base 18 and the movable table 17 
shown in Fig. 16. To these contacts are fixed the connectors 
28, from which flexible cables proceed up the interior of the 
arms to the terminals of the lamp. Similar sliding contacts 
are fitted for the electric controlling apparatus. 

The ascending hot stream of air causes a one-sided con- 
sumption of the carbon, and the formation of an oblique crater. 
To prevent this, the segment 81 (Fig. 16) of wrought iron is 
placed behind the arc and concentric with the positive carbon. 
A magnetic field is generated round the carbons by the current 
flowing through them, the segment becomes magnetised 
and deflects the arc so far downwards that the edge of the 
crater is formed perpendicularly to the axis of the carbons, 
and thus enables the mirror to be employed to more advantage. 
The segment 31 is held in position by means of two stays, 28 
and 29, and can be readily removed when the lamp is to be 
taken out. 


To Motor 
Armature 


Fic. 22.—Diagrammatic Representation of Switch for Motor Control. For 
Switch B (Fig. 23) the Handle is at right angles to Crossbar. 


It will be observed that this projector is provided with two 
frames, 36 and 88 (Fig. 15), in front, the latter being fixed and 
the former movable along the axis of the projector, and parallel 
toitself. These contain glass dispersers, and together form a 
double dispersion apparatus, with which is combined a special 
signalling arrangement supplied by this firm. The latter will 
be most readily understood by reference to Fig. 17, consisting 
of a series of metal plates resembling a Venetian blind, and 
moved by a small lever in front, enabling the projector to be 
used for signalling purposes with ease, and the lis t to be cut 
off without extinguishing the arc in case of need. 

The double dispersion apparatus cam be understood from a 
consideration of Figs. 20 and 21. The rays coming from the 
mirter in a parallel beam, after passing the first glass disperser, 
will emerge as shown, and converge to а series of focal lines 
represented by 7, and then diverge again. If 88 is so placed 
that f is also its focal position, then the rays after passing 88 
will emerge as a parallel beam as shown. The focal length of 
$8 is, however, made less than that of 86; the result is that the 
beam after passing 88 will be split up into a series of bands of 


light with dark spaces between them, and these dark spaces 
provide room for the vanes F of the signalling apparatus 
(Fig. 20), and prevent the light impinging on them when open. 

If now a diverging beam is necessary, the frame 86 is moved 
by means of the handwheels 42 towards 83 (as shown in 
Fig, 21), and a diverging beam obtained which also clears the 
vanes F, and thus prevents secondary dispersion and loss of 
light. Hence we can obtain a parallel or diverging beam at 
will, simply by moving the frame 86. In order to balance the 
projector movable balance weights 41 (Pig. 17) are provided, 
which must be moved to balance the changes due to movements 
of the frame 86. The signalling apparatus can be speedily 


Fic, 23.—Motor Switches. 


removed when necessary. The base of the projector (Fig. 18) 
contains all the mechanism for directing the movements of the 
beam of light, and also the electric motors for electrical control. 

It may frequently be necessary to effect the movements of 
the projector from a distance ; and electric motors placed in 
its base give a ready means of effecting this; an arrangement 
of this kind, with a proper switch, abolishes the system of 
signalling to the man at the projector, whose sole business 
now will be to pay it visits from time to time to ascertain if 
the carbons are burning properly, &c. 

We shall in general require (1) two absolutely independent 
motors, one for motion in a vertical plane, or tipping motor, 
and one for motion in a horizontal plane, or turning motor ; 
(2) a way of exciting the field magnets of these motors, and 


Fia. 24.—Diagram of Siemens’ Arrangement for Motor Control. 


keeping them excited, even when no movement is required at 
the projector for some little time ; and (8) & simple switch for 
eontrolling the movements. uu 

Fer eonneetimg the switch with the lamp it is best to have 
a four or six cored cable, whose cores have been previously 
identified and marked with small copper labels at each end ; 
this precaution will save a considerable amount of time and 
trouble. It is аз well to have tho main cables conveying 
current to the lamp quite distinct from this cored cable. They 
ean then be easily traced at night. | 

The motors in use may be classed as separately excited, 
since the field is kept up when the external circuit to the 
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armatures is broken. One way of exciting the field magnet | shows this; also the cables for connecting the motors with. 
is to place the coils in series with each other, and the whole as | the station, they are there connected to a special biplanar 
a shunt across the lamp terminals as in the Siemens arrange- | switch, in which all movements are controlled by one handle, 
ment. As this plan only requires a four-cored cable, it is | the switch being a combination of two others, each very 


worth considering. 
from the switch station, a six-cored cable must be used for the 
motor control. 


If it is desired to alter the excitation | similar in principle to Fig. 22. 


Figs. 25 and 26 represent the Siemens projector, with 
motors in position, the Tipping motor ruling the movements 


For reversing the current in the armature of motor, and | in a vertical plane, and the Turning motor in a horizontal 


therefore the direction of rotation, the sketch (Fig. 22) | plane. 


The latter has its axis horizontal, and is connected by 


shows diagrammatically a switch for this purpose, with | worm gearing with the spindle (1), Fig. 26, and thence by 
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Fics. 25 and 26.—Siemens Projector, 


resistances for starting and stopping. These switches can be 
completely protected from the weather, leaving only the 
terminals and handles exposed, as in the following sketch 
(Fig. 28), which shows two of these in position, one for each 
motor, A for vertical movements and B for horizontal move- 
ments, the handles arranged that they have the same move- 
ment as that required from the projector. 


toothed wheels to the turntable B; the former has its axis: 
vertical, and gears with the worm wheel (10) and toothed 
segment (16). The motors can be coupled or uncoupled at. 
will as required, and hand adjustment is also provided. A 
projector of this description was at work complete at the 
Naval Exhibition, and a full account of it will be found in 


Engineering, Vol. 58, together with a detailed description of 


In the Siemens apparatus the field-magnet circuits of the | the biplanar switch. 


motors are placed in series with each other, and the whole as 


In the Schuckert projector, Figs. 15, 16, 17, and 18, it will 


a shunt across the lamp terminals as just described—Fig. 24 ! be observed that the mechanism, motors, &c., are enclosed in 
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a case which revolves with the projector; and sliding contacts 
are supplied similar to those for conveying the current to the 
lamp for supplying the motors 89 and 90. To their arma- 
ture spindles 91 and 92 worms are fixed for operating the 
mechanism already described. 

The field-magnet coils are connected in parallel, and then 
through a variable resistance, the whole being placed as a 
shunt across the mains; each armature of the motors is also 
connected through a variable resistance as a shunt across the 
mains. 

The switch used has one lever, and is ingeniously con- 
structed so as to effect all the necessary movements of the 
projector, and also to increase or diminish the strength of 
field magnets of motors as required, enabling a greater torque 
to be obtained on starting. 


POWER TRANSMISSION ON THE CONTINUOUS 
CURRENT SERIES SYSTEM. 


BY J. S. HECHT. 


The factors deciding the choice of a system of power trans- 
mission are the distance over which the power is to be 
transmitted, and the nature of its employment, viz., whether 
for light or power, or for both. Under some circumstances it 
is difficult to decide which system is the most advantageous. 
It is possible, however, to say generally that, where electric 
lighting is the object, single-phase alternate current is most 
suitable, as any saving in copper is usually counterbalanced by 
increased cost and complication in other parts of the installa- 
tion. When a large proportion of the power is intended for 
the supply of motors, polyphase transmission is almost ex- 
clusively employed. 

With the almost daily improvements in asynchronous 
motors, it might be thought that polyphase transmission 
would be without a rival, but your readers have doubtless 
heard of the continuous-current series system first applied in 
Genoa, where 1,400 н.р. are transmitted 20 miles. This 
installation is usually alluded to as an isolated instance, and, 
therefore, presumably an unsatisfactory experiment ; whereas 
the reverse is the case. The conditions existing in Genoa 
were not especially favourable to the employment of the series 
System, as the power to be transmitted was also to be used for 
lighting. The series system possesses an exceptional advan- 
tage when the power to be transmitted is solely intended for 
motors, these all being arranged in series on a constant-current 
line. The efficiency of such a system is higher than that of 
any other, owing to the higher efficiency of the motors and the 
absence of any transformation in order to obtain a sufficient 
pressure for economical transmission. This is, of course, a 
case which can hardly occur very frequently in practice, but 
we will compare the various systems where the conditions are 
not unduly favourable to the series system. 

Before entering into this comparison, it would be well to 
mention some of the principal characteristics of the series 
system. We may remark that it must, at first sight, seem 
strange that a system which was proposed originally many 
years ago, should only of late have begun to be seriously con- 
sidered. This arises, we think, from the fact that a constant- 

current series system cannot be electrically self-regulating, as 
are all the other electrical systems in use. Many ingenious 
attempts were made to overcome the difficulties inherent to 
this system ; but they all came to nothing, owing either to 
mechanical imperfections or unfavourable working conditions 
of the electrical apparatus. A further objection was the use of 
continuous-current dynamos, their liability to breakdown, and 
the difficulties met with in making machines for high pressure. 
All these obstacles have now been overcome, and the Cie. de 
l'Industrie Electrique, who work the Thury patents, have 
built direct-current dynamos for a working pressure of 8,500 
volts, these machines having now been running for four years 
without any difficulties. These dynamos were tested at 
5,700 volts, which must shock the feelings of the text-book 
writers, to whom 1,000 volts appears to be tempting fate. By 
the use of carbon brushes and first-class work on the collector 


bine is pulled up before any damage is done. 
break, the current is interrupted, and the turbine may run up 


in properly designed machines, the.latter has ceased to be a 
source of trouble, and will run for years without even being 
turned over. | 

Considering first the generating station, we may remark 
that, with one exception, the motive power has hitherto been. 
water, in which case the regulation is as follows. The dynamo 
and turbine, directly coupled when possible, are run at a speed 
depending on the power demanded, which is proportional to 
the pressure at the terminals. The turbines and dynamos are 
built as light as possible, in order to answer instantly to fluc- 
tuations in the load. If, for instance, a motor be suddenly 
switched on, the current would diminish owing to the counter 
E.M.F. developed. This decrease of current, and therefore 
also weakening of field, lessens however the load on the turbine, 
which increases its speed, and again raises the pressure and 
also the current, though not of course to their normal value. 
The less the inertia of the turbine and dynamo, the quicker 
will they respond to these variations ; and it has been found in 
practice that this almost automatic regulation for constant 
current suffices for small changes in the load, whilst hand 
regulation corrects for the larger fluctuations. An additional 
cause, contributing to the constancy of the current, is the 
large self-induction of the dynamos and motors connected in 
series, and this assists in maintaining the current constant. 
For large installations it is, however, advisable to have an 
automatic regulator, consisting of a small electro-motor with. 


Fic. 1.—Speed Regulator. 


two windings, which is driven in either direction according aa. 
the core of & solenoid, excited by the line current, in rising or 
falling closes by means of a relay one or other of two circuits. 

In one station in Genoa the regulation is effected by varying: 
the speed of a turbine coupled with a small and exceedingly 
light dynamo which excites all the generators, these being 
then run at à constant speed. This arrangement works most 
satisfactorily; but as all the magnets of the dynamos are joined 
together, the total pressure exists between armature and magnet 
of the two extreme machines, and to prevent sparking over 
the air gap, armature and pole pieces were well insulated. In 
Paris, where steam engines are employed, а similar arrange- 
ment is in force. 

Dynamos as well as motors are insulated from the ground 
by means of porcelain insulators, for in case of a fault on the 
line, the total pressure would exist between the windings and 
the earth. The machines are surrounded by an insulating 
floor in order that there may be no danger to the attendants, 


and up to the present time no serious accident has happened. 


In case of a short circuit on the line, the dynamos are in no 
danger, as the regulator immediately diminishes the speed of 
the turbine, and even in the absence of a regulator, the tur- 
Should the line 


to double its normal velocity, without however its dynamo 
being any the worse. For switching out of circuit each. 
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dynamo is provided with two short-circuiting switches, one of 
these being mounted on the armature shaft. This switch dis- 
connects the dynamo automatically when the turbine is 
stopped, and also serves to prevent the dynamo being driven 
as a motor, should the coupling with the turbine give way. 
As the current is constant both in the armature and magnets, 
the correct po-ition of the brushes remains the same, and 
there is a complete absence of sparking. 
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Unlike the dynamo, the motor is provided with a flywheel 
in order to make its speed less sensitive to small variations in 
the current, and also that its speed regulator may have time 
to act. This regulator, on which the whole practicability of 
the system depends, takes two forms according to the require- 
ments of the motor. The regulator, Fig. 1, employed where 
absolutely constant speed is unnecessary, possesses a conical 
centrifugal governor driven from the motor shaft, and a worm 
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Fic. 2.—Chaux-de-Fonds Water Power Electric Generating Station. 


The switchboard is extremely simple, including as it does Lon the same spindle actuates an eccentric, which imparts an 


only ampere meter, volt meter, a short-circuiting switch, and ' oscillatory movement to the plate A behind, which carries four 
an automatic switch for cutting out the dynamo in case the | catches, a, b, a’, b'. The toothed dise C is rigidly connected 
pressure should rise above a certain value. It may be remarked | to the sliding contact seen behind, which shunts part of the 
that no regulating rheostats are required at the generating | excitation, thus regulating the torque according to the load on 
station. The line both at the generating and motor stations | the motor, the load being proportional to the counter E. M. F. 
is protected by lightning arresters, furnished with choking developed. Suppose, for instance, that the motor goes t.o 
coils and condenser. fast, so that the governor rises. This causes the pin of the 
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lever d to turn, and forces the arm e to turn downwards on 
the left. At the next oscillation of the plate, this arm, e, 
comes in contact with the lower catch ö on the left, which 
allows the upper catch a to engage with the toothed disc, the 
disc being forced to turn to the right. The spiral spring f is, 
however, fixed to the disc and to the lever d, so that, when 
the disc turns to the right, the tension of the spring is relaxed 
and the regulator falls again, unless the speed has continued 
to increase. This action of the spring prevents the regulator 
hunting, but entails a variation up to 2 per cent. in the speed 
between no load and full load, owing to the difference in 
tension of the spring in the extreme positions of the disc. 

The second type of regulator (Fig. 8), necessary, for instance, 
in a transforming group, where a constant speed is desirable, 
works very similarly to the first, but carries, instead of the 
spiral spring, a second toothed wheel, acting indirectly upon 
the lever by means of а dash- pot. When the disc and contact 
arm are caused to move by a similar arrangement of catches, 
they turn a small toothed sector, which is connected to the 
piston of the dash-pot by a flat spring. The cylinder of this 
dash-pot is mounted on a lever, which rises and falls with the 
centrifugal governor by the intermediary of a strong spring. 
The rotation of the toothed sector thus causes the piston to 


Fic. 3. 


, 


rise or fall, and forces, more or less, according as the flow of 


oil is retarded, the cylinder, and with it the lever, to move in 


the opposite direction to that given by the centrifugal regu- 

lator. When this regulator is employed, the variation in 

speed from no load to full load can be reduced #0 4 per cent. 
Inversely, the series system permits of the greatest variation 


in the speed of motors, an advantage at times indispensable, 
and with difficulty attainable when alternate current is em- 


ployed. As before mentioned, experience has shown that a 
constant current regulator is unnecessary, and it is found that 


variations in the current up to 10 per cent. are admissable, | 
‘experts reduced as far as was possible the various offers to the 


provided that the mean of the fluctuations is equal to the 
normal value of the current. A further difference between the 
dynamo and motor employed in series is that the normal load of 
ihe motor must correspond to a magnetisation below the satu- 
ration point of the field magnets, according to the excess of 
-charge to be allowed for. Should, however, the motor be 
over-loaded, it pulls up without any damage to itself, and 
without in any way interfering with the other motors in 
circuit. It should, however, be remarked that where no 
automatic constant-current regulator is employed, the dynamo 
should also be worked below saturation point, for then when 
the current diminishes, the power does so proportionally to 
its square, and the speed of the turbine answers more quickly 


to the change in the load. The motor is provided with a 
short-circuiting switch, which acts as soon as the speed of the 
motor becomes excessive, thus preventing an accident in case 
the regulator should get out of order. The motor switch- 
board is similar to that for a dynamo. 

The method of starting dynamos and motors is exceedingly 
simple: the short-circuited dynamo is run up to the speed at 
which it gives the normal current, this being about 15 revo- 
lutions, when its short-circuiting switch is opened, and it is 


then made to take its share of the load. To start a motor it 


is only necessary to open 
equally simple. | 

The regulation of the line consists in maintaining the 
current constant, and as we have seen this is not a difficult 
matter, When alternate current is employed, the pressure at 
ihe motor terminals must be kept constant, and this is a 
matter of great difficulty, owing to the variable loss in the 
line due to inductance and resistance, and also to the lag, and 
therefore drop in machine voltage, occasioned by the starting 
of motors. The line itself becomes very complicated when 


the switch, and the stopping is 


large currents are to be carried, owing to the inductance of 


wires of large section; whilst in the series system it can 
happen that a single wire only is mounted on each post, as, 


for instance, when the whole line forms a loop. We can then 


claim for the series system, apart from the cost and efficiency 
of an installation, which vary with the circumstances, the 


extreme simplicity of its switchboards, manipulation and 
regulation, compared to that necessary in any alternate- 
current station. This means, of course, that the liability to 


accident, arising through a mistake on the part of an atten- 
dant, is much less; and experience has abundantly confirmed 
this. The starting or stopping of a motor has no influence 
on the other motors in circuit, and every condition is satis- 
factorily fulfilled by continuous-current motors connected in 
series. When, as is often the case, the erection of the instal- 
lation is to take place in several distinct periods, 
the series system possesses the great advantage that 
we can increase the amount of energy transmitted 
with the same line by merely adding machines in 
series until the maximum permissible pressure is 
reached, whereby the efficiency continually improves. 
We wil now consider the various systems 
proposed at Chaux de- Fonds, Fig. 2, where the 
principal condition laid down was the constant 

. Speed and reliability of the motors. In addition 
to the Swiss manufacturers, two of the largest. 
firms in Germany presented plans for the erection 
of a generating station, and for the distribution 
in the towns of Chaux-de-Fonds and Locle, distant 
12 and 8 miles respectively. Of the total water- 
power available, amounting to 4, 600 H. y., 80 per 
' cent. is reserved for use at Neuchatel, whilst Chaux-de- 
Fonds receives 68 per cent. of the remainder. In view of the 
existence of a small continuous-current station at Locle, two 
firms proposed alternate-current transmission with continuous- 
current distribution, three firms contemplated the use of 


‘alternate current for transmission and distribution, and one 
firm proposed to employ only continuous current. The experts 
decided to divide the work into three periods, whereby the 
first should comprise the erection of three units of 400 B. p., 
the second six units, and the third nine units, one being in 


reserve. 
In comparing the cost and efficiency of the projects, the 


same basis; for instance, the cost of the high-pressure line 
and distributing circuits was calculated with the same per- 
centage loss. The working expenses, interest and redemption 
of the capital employed, were also compared. In order not to 
lose sight of the technical side of the question, the experts 
made а detailed research as to the needs of the localities, and 
found that the principal weight must be laid on a satisfactory 
supply for motors, in view of the large number of small motors 
employed by the watchmakers. As it was impossible to decide 
the relative importance of the light and power required in the 
different districts, it was decided that both must be supplied 
from the same circuit. 


D 
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The next point to be decided was the method of distribution. 
After making a number of experiments with alternate-current 
motors at the works of the largest makers, and in two com- 
pleted installations, the jury unanimously decided in favour of 
continuous current. They found in the course of their obser- 
vations that single-phase motors would not start under a load, 
and that even though a starting resistance or transformer be 
employed, the starting of a motor has an appreciable effect on 
the lights on that circuit, owing to the fact that these resis- 
tances are not always properly manipulated. Some construc- 
tors employ a resistance in circuit with the rotor for starting, 
but this necessitates the presence of collecting rings and 
brushes, so that the principal mechanical advantage of these 
motors disappears. The motors also influence one another 
unfavourably, and a great disadvantage consists in the fact 
that their speed is incapable of being altered, and is so high 
that they can rarely be directly coupled. It should also be 
remembered that when, as in this case, all the workshops 
commence and finish working at the same time, disturbances 
are bound to arise, which will not merely affect the light but 
also the primary current and generators, the inconvenience 
thus not being limited to the district where the motors are 
situated. The generators should therefore possess a very 
small armature reaction, in order to diminish as far as possible 
these effects. 

The objections formerly urged against the use of continuous- 
current motors may be said to have disappeared in view of 
the great improvements in their manufacture and their ever- 
Increasing employment, even under the most unfavourable 
conditions. Continuous-current motors start easily under 
load, without influencing the lighting, and without affecting 
the other motors. A further advantage is given by the possi- 
bility of employing accumulators in the future to assist in the 
service at low water, and to form a reserve in case of a break- 
down on the high-pressure line. 

The least expensive project submitted included a single- 
phase alternate-current distribution; but in addition to the 
reasons already given, the experts considered the proposed 
speed of 1,200 revolutions much too high, considering the 
size of the machines, and the cooling surface of the armature 
was dangerously small. As the jury had decided in favour of 
continuous current, a three-phase transmission and distribu- 
tion was also excluded. Another firm proposed single-phase 
transmission, with transformation to continuous current by 
means of synchronous motors coupled to continuous-current 
dynamos. This plan, besides being very expensive, included 
step-up and step-down transformers, which reduced the 
efficiency too much. The employment of rotary transformers 
was also proposed, but the makers could give no satisfactory 
guarantee for the constancy of the pressure of the continuous 
. current, as the starting of another transformer or large motor 
would influence the pressure at the dynamo terminals. The 
same firm also intended to generate current directly at a 
pressure of 8,000 volts, which the jury considered too high, 
this firm never having built machines for such a voltage, and 
the guarantees offered were not satisfactory. 

The two remaining systems both included distribution with 
continuous current, whereas the transmission proposed was 
series and single-phase alternate current respectively, and in 
other respects the jury considered these plans to best satisfy 
the conditions. The experts then proposed several modifica- 
tions, for instance the series system should include Locle and 
Chaux-de-Fonds on the same high-pressure line, and they also 
considered three-phase preferable in the case of alternate- 
current transmission. The competing firm thereupon offered 
three-phase generators of 400 н.р. with stationary armature, 
to give 6,500 volts. The lines for the two towns were to be 
separate. The transforming station was to include three-phase 
synchronous motors of 270 n.r., directly coupled to two con- 
tinuous-current dynamos giving 160 volts. The starting is 
effected without load as asynchronous motor, and a trans- 
former is used for diminishing the pressure. Motors smaller 
than 4 n.r. are connected to the continuous-current circuit. 

The Cie. de l'Industrie Electrique proposed aconstant current 
of 150 amperes at 1,800 volts per machino, the total pressure at 


ihe end of the third period being 14 ,100 volts. The total length | 
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of the loop is 80 miles, and the section of the conductor ig 
150 sq. mm. The distribution is to be on the three-wire 
system, with twice 150 volts. Each transformer group com- 
prises a motor of 200 H. p., coupled directly to a dynamo of 185 
kilowatts (this working on the outers) and two dynamos of 50 
H. P., coupled to a 100 н.р. motor, are joined up for the three- 
wire system. The motor is supplied with an automatic speed 
regulator, and the dynamo with a regulator for constant pres- 
sure. The comparison of the two projects was carried out on the 
same lines as before. The cost of the installation on the 
series system was the greater, the difference per useful kilo- 
watt being 16:7 per cent. for the first period, 5:7 for the 
second, and 0:8 for the third. This large difference arises 
from the fact that the firm proposing alternate current 
supposed all motors above 4 k. p. supplied with three-phase 
current, thus losing less in the transformation, but delivering 
less energy in the form of continuous current. In fact, the 
series system furnishes 12 kilowatts more as continuous cur- 
rent during the first period, 177 kilowatts during the second, 
and 887 kilowatts during the third. An additional reason for 
the high price of the series system referred to above is found 
in the cost of the regulating apparatus, which amounts to five 
per cent. of the value of each transforming station. It may 
also be remarked that too much importance must not be given 
to the comparison of the first period, which, according to 
existing conditions, will be of short duration; and it would 
be more correct to consider the second period as the normal 
one, 2,400 н.р. being the smallest amount of energy to be 
provided. 

The difference is thus only 5:7 per cent. against the series 
system, which is more thancompensated for by the greater power 
furnished in the form of continuous current, 808 instead of 
626 kilowatts, and the higher efficiency obtained, 72:7 against 
71:1 per cent. The result is similar if we compare the yearly 
expenses, the difference being 16:8 per cent. and 4:4 per cent. 
against for the first two periods, and for the third period 1:6 
per cent. in favour of the series system. 

But it must not be lost sight of that the power disposable 
at Locle and Chaux-de-Fonds is 95 kilowatts less for the first 
period, 29 more for the second, and 188 more for the third, if 
the series system be employed. This system thus permits of 
255 more H.». being sold at the completion of the installation 
than does the alternate-current system. 

Having thus considered the two projects from a financial 
point of view, the experts proceeded to a comparison of their 
respective merits from a technical standpoint. The project 
proposing the use of alternate current is based on the supply 
from a single generating station of motors, varying in size 
from 4 to 300 н.р. The large motors, placed in the trans- 
forming stations, drive the continuous-current dynamos, 
whose pressure should vary at most two to three per cent., if 
the lighting is to be satisfactory. It is therefore necessary 
that the starting of one of these large motors should have no 
influence on the other motors in service. But the starting of 
three-phase synchronous motors, even when a starting trans- 
former is employed, consumes a large current and causes a 
considerable lag. This would react on all the other motors 
and generators, and the manufacturers were requested to offer 
guarantees in respect to this difficulty. The reply was that 
the motors in the transforming units were independent of one 
another, but the only guarantee obtainable was that the varia- 
tion in pressure on the continuous current side would not 
exceed six per cent. The experts unanimously considered 
this guarantee to be insufficient. 

The experts then made a thorough examination of the series 
system above described, with most satisfactory results. They 
found the regulation simple and very effective, no specially trained 
staff being necessary, and the motors were left running with 
no more supervision than is required by asynchronous motors. 
An experiment made with a 70 н.р. motor consisted in sud- 
denly switching off the current, the motor being fully loaded, 
by means of the shortcircuiting switch. Then without em- 
ploying a loose pulley, the motor was switched in circuit 
again, and in half a minute the fully-loaded motor had 
regained its normal speed. ‘The jury also found the pressure 
of the secondary generators completely satisfactory. 
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After ten months’ inquiry and observation, the experts 
decided in favour of the series system, a conclusion little in 
accordance with the general opinion in regard to the transmis- 
sion of power, which considers the use of alternate current 
the only practical method. It may be stated that the decision 


of the experts would have been different had it been necessary 


to decide immediately, and without a thorough investigation. 


I will now give some additional information to more strongly 
impress the advantages of the series system, and which may 


serve as an answer to any objections that might be raised. 


The maximum pressure allowed, 14,400 volts, may appear to 


some people to be too high; but it must be remembered that 
this corresponds to an effective pressure of 10,200 volts alter- 
nate current, or even less, if we take into account the defor- 
mation from a sine curve produced by induction in the circuit. 
It should also be noticed that in the case of alternate current, 
the total pressure exists on the whole primary circuit from the 
starting of the installation. In the series system, however, 


the pressure of 14,400 volts will only be reached in the third 


period, and only then during the few hours of maximum load. 
In addition, apparatus, dynamos and motors only require an 
insulation sufficient to withstand their working pressure, the 
maximum being 1,800 volts for a 400 n.». machine. 
this pressure only that it is necessary to insulate the windings 
from the armature and frame of the machine. The total 
pressure exists, however, between the windings and the earth; 
but itis easy to insulate dynamo switchboard and motor for 
even more than 15,000 volts. It is sufficient to employ porce- 
lain insulators fixed in insulating foundations, and to surround 
the machines with an insulating floor, which latter is also 
necessary for a high-pressure alternate-current station. With 
these precautions motors under 100 KE. p., which take less than 
500 volts, may be handled as if on a low-pressure circuit. 
The Cie. de l'Industrie Electrique have offered to supply 
motors from 2 н.р. upwards, which can be connected to the 
high-pressure circuit. For motors up to 5 n.». the speed can 
be regulated by automatically shifting the brushes, without 
causing any sparking, the pressure being so low—6 volts per 
horse-power. If the circuit is not broken, repairs can be 
carried out without interrupting the service, the insulation 
afforded by the posts being sufficient to protect the workmen. 

The above description may show that it is advisable to take 
the series system into consideration when a power transmis- 
sion is to be installed, and that this is being recognised is 
clear from the increasing number of applications. In addi- 
tion to the transmission in Genoa and smaller installations, 
1,200 н.р. are distributed on this system in Paris; 1,000 R. p. 
at Val de Travers, recently described in your columns; 
500 н.р. at Renteria; and 900 н.р. in the mines of Linares, 
the two latter being in Spain. At Steinamanger, in Hungary, 
a station has just been opened for the supply of 1, 200 B. p., 
with a total pressure of 12,000 volts, the circuit being 40 


miles long. 


THE MOND GAS-PRODUCER PLANT. 


At а meeting of the Institution of Civil Engineers on Tuesday, the 
16th inst., a Paper was read on ‘‘The Mond Gas-Producer Plant 
and its Application," by Mr. Н. A. Humphrey, Assoc. M. Inst. C. E. 
The advantages of gaseous over solid fuel had led to an increasing 
demand for gas-producers to convert the solid fuel into the gaseous 
state. Gas producers had hitherto been constructed to make gas 
with little regard to by-products, and none had been made to give 
good results with cheap slack coal; and where the use of gas for 
gas engines was concerned only expensive fuel, such as anthracite 
or coke, had been found available. The Mond producer and reco- 
very plant not only employed cheap bituminous fuel, but recovered 
from it 901Ь. of sulphate of ammonia per ton and yielded a gas suit- 
able for use in gas engines. The difficulties to be overcome before 
-bituminous slack could be utilised in producers were mentioned, 
And the author showed how Dr. Ludwig Mond., F.R.S., had not only 
succeeded in overcoming these difficulties, but had advanced the 
‘subject another stage by recovering as ammonia 70 per cent. of the 
original nitrogen contained in the fuel. The distinguishing features 
.of the Mond process were enumerated ; and the author described in 
detail the manner in which the plant was worked, including the 
mechanical handling of the fuel, the means adopted to preserve 
and recover the ammonia, the conversion of this ammonia into 
‘marketable sulphate, and the systems of regeneration by means of 


‘drawings of the 


It is for 


which considerable heat-economy was effected. Diagrams and 
lant accompanied the Paper, and tests of the 
temperatures in different portions of the process were given. In 
the summer of 1895 the author had studied the producer plant at 


. Winnington, and obtained figures relating to the working of the 


plant necessary for a complete set of calculations. The resulta 
were shown in Appendixes giving all the data from a three days’ 
trial. The measurements of the quantities and weights involved, 
the chemical analysis of slack and gas, the calculation of heat-quan- 
tities, and the cost of materials, wages, &c., had been accurately 
determined, and were given in tabular form. The results showed 
that for every ton of fuel fed into the producer about 21 tons of 
Steam and three tons of air were blown through the grate, the mixture 


. being at a temperature of 250°C. Of this steam one ton was furnished 


by the system of regeneration, and 14 ton was added as exhaust- 
steam from various engines and pumps. Over 4 ton of steam was 
decomposed in passing through the hot fuel, and nearly 44 tons of 
gas were formed from 1 ton of coal, equal to about 160,000 cubic 
ft. at ordinary atmospheric temperature. This gas had a calorific 
value of 81 per cent., calculated on the calorific value of the 1 ton 
of fuel gasified ; and the net cost, including fuel, labour, &c., was 


‘less than 5s. at the present price of sulphate of ammonia. When 


Mond gas was burnt with air, both in the cold state, the resulting 
temperature was 1,150°C., but with regeneration it was possible to 
reach temperatures beyond the range of any form of pyrometer at 
the disposal of the author. 

In 1894 the author had carried out the first experiments in the 
application of Mond gas to the generation of mechanical power. 
The trial of a 25 nominal н.р. Otto-Crossley gas engine gave 
most satisfactory results, 2, 166 1. H. P. hours being obtained per 
ton of fuel in the producers, the thermal efficiency of the engine 
being 23:8 per cent. A much larger engine was being erected to 
drive & dynamo with an output of 70,000 watts. For pur- 
poses of comparison, tables relating to Dowson and Lencauchez 
producers were given. In order to better realise what might be 
accomplished in the way of cheap power supply, the case of a 
10,000 н.р. central station was considered to show the design of 
the gas producers and recovery plant suitable for providing the 
nec gas for this power. A summary of the advantages to be 
derived from central power stations on the lines indicated concluded 
the Paper. 


— 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
SATURDAY, March 20th. 
ROYAL INSTITUTION. 


$ p.m. Afternoon Lecture III.: Electricity and Electrical 
Vibrations, by Lord Rayleigh, F.R.S. 


MONDAY, March 22nd. 
SOCIETY OF ARTS. 


4:80 p.m. Cantor Lecture IL: “ Alloys" by Prof. W. 
Chandler Roberts- Austen, F.R.S. 


TUESDAY, March 23rd. 
ROYAL INSTITUTION. 


3 p.m. Afternoon Lecture X.: Animal Electricity," by 
Prof. A. D. Waller, F.R.S. 


INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be discussod: “The 
Mond Gas Producer Plant and its Application, by 
H. A. Humphrey. 


WEDNESDAY, March 24th. 
INSTITUTION OF CIVIL ENGINEERS. 


4 рт. Special Meeting, when Dr. G. Sims Woodhead will 
repeat the Fifth “James Forrest” Lecture on 
“ Bacteriology.” 
CARPENTERS’ HALL. 
8 p.m. Lecture on “Practical Plumber’s Work," by J. 
Wright Clarke. 
SOCIETY or ABTS. 
8 p.m. Fifteenth Ordinary Meeting. Paper to be read: 
“The Transmission of Power by Alternating Electric 
Currents,” by W. B. Esson. 


THURSDAY, March 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
4:15 рт. Students’ visit to the Islington Central Station. 
8 p.m. Ordinary General Meeting. Continuation of discus- 
sion on Mr. Benest’s Paper, On Some Repairs to the 
South American Company's Cable off Cape Verde, 
1893 and 1895." 
FRIDAY, March 26th. 
ErLEcTRO-HARMONIC SOCIETY. 
8 p.m. Smoking Concert in the Banquet Room of St. 
James' Hall Restaurant, Regent-street. 


SATURDAY, March 27th. 
Rovar INSTITUTION. | 
3 рап. Afternoon Lecture IV.: “ Electricity and Electrical 


Vibrations, by Lord Rayleigh, F. R. S. 
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THE TWEEDMOUTH COMMITTEE AND THE. POSTAL 
TELEGRAPH. SERVANTS. 


The business-like character so conspicuously displayed by 
the Committee of Inquiry presided over by Lord TwWREREDWOUrR 


| last year is further exemplified in the prompt publication of 


its Report. The Committee was unanimous ; and, as it 


included one or more officials of the Department itself under 


investigation, the decisions arrived at were forthwith sub- 
mitted to the Treasury without undergoing the preliminary 
adverse criticisms which commonly await such Reports long 
before they take a shape which the Treasury is prepared to 
sanction. With praiseworthy liberality the Treasury in this 
instance has sanctioned the necessary expenditure without 
delay; and, having received the PosrwAsTER-GENERAL's ap- 
proval, the scheme will come into force on the first of 
next month. One reason, no doubt, for this. unusual 
celerity is the fact that the Committee was appointed by a 
Government not now in office, and which, consequently, is 
not likely to quarrel with the recommendations of its own 
nominees. Another reason is, perhaps, the flourishing con- 
dition of the revenue at the present time as compared with 
the time when Mr. ARNOLD Morey was continually pointing 
to its diminishing quantity as a reason for not satisfying the 
demands of his telegraph and postal employés. It is said that 
these men exercise a considerable influence at the poll; they 
have certainly no reason to regret their votes if they went 
with the majority at the last General Election. 

For good or for ill the men have got practically all they 
wanted. We do not say all they asked for. They asked for 
a multitude of things which they knew they had no right to, 
and were not likely to get. That they were allowed to for- 
mulate them, and obtain for them a patient hearing, probably 
afforded all the satisfaction they really needed ; and the Com- 
mittee was exceedingly wise in ungrudgingly devoting time to 
the recital. At the back of all this, however, there was evi- 
ү a solid body of discontent, which, somehow or other, the 
Committee had to appease. Some of the minor -grievances, 
proved to be real, were even disposed of during the sittings, 
thus affording a guarantee that the Committee was pursuing 
the inquiry with a real desire to remove all just ground 
of complaint. Of the more important questions requiring 
greater deliberation, the Committee has seized upon two or 
three salient points on which all the witnesses were substan- 
tially agreed, and, broadly speaking, has conceded them in 
full. Chief among these was the abolition of classification. 
For a number of years past this has been the one pro. 
minent plank in the agitator’s platform. It is now levelled 
down. Classes are done away with in both the Telegraph 
and the Postal services, the men rising from their minimum 
of the old second class to the maximum of the first, with a pos- 
sible break, subject to a test examination at a certain advanced 
The prospects of the second-class .men are thus 
immensely improved. There will-be fewer big promotions; 
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Johnson & Philtips, 14, Onion-ct., Old Broad-st., London ; & Chariton, Kent. 1, 14 


, А African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, Е.О. 56 
Siemens Bros. & Co.,13,QueonAnno's-gate,London, 8.W.; & Woolwich, Kent. 6 Auglo-American ape Че h Oo.,96, Old Broad-street, London, E.O........... 
AMMETERS. - Brazilian Submarino Tel. Oo., Winchester House, 50, Old Broad-st., London. 87 
Berend (O.) & Go., Basinghall-avenue, London, Е.О. ......—.............. — Commercial Cable Co.,358, Broadway, New York, U.8.A. London Office, 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 85 and 56, Bishopsgate-street Within, London, E. 00000 G. . 88 
Queen-street, London, E. O., and Branches Riemer F 83 Direct United States Cable Co., Winchester House, 50, Old Broad-st., London. 89 
Elestrio Construction Company, Wolverhampton; and Dashwood House, Old Eastern Telegraph Co., Winchester House, 50, Old Broad-st., London, E.O... 81 
Broad-street, London, E. ............... F e = -— Eastern Extension Tel. Co., Winchester House, 60, Old Broad-st., London, B. O. 81 
Elliott Brothers, 101, St. Martin's-lane, London, W. 000... eese а — Eastern & 8. African Tel. Co., Winchester House, 560, Old Broad -st., London, B. O. 36 
Rvershed and Vignoles, Woodfield Works, Harrow-rosd, London, W........ 9! Indo-European Telegraph Co.,18, Old Broad-street, London, E.C............ #5 
General Electrio Co., 69, 7L &.88, Queen Victoria-st., London, E. C., & Salford 25 West African Telegraph Co., Winchester House, 50, Old Broad-st.,:Londom,E.C 86 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 14 CABLE SUPPLIES. . 
Muirhead and Co,, 54, Old Broad-street, E. C.; aod Etmor's Ead, Kent | Callender's Cable and Construction Oo., 90, Cannon-street, London, E. C.; 


' Nalder Bros. and Co., 18. Red Lion-street, Clerkenwell, London, E. CO.. 18 and Erith Marshes, Keie ооо оао ооа на оо оо ае 16 
Nalder Bros., & Thompson, 81, Queen-street, Choapside, London, Е.О. ...... — Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quicke, 
Paul, R. W., 44 Hatton Garden; and saffron London, E. CCG. . 20 73, Finsbury-pavement, E. & „ „„ „% „%%% „%% „„ % „%%% „ö, „%% „%% „%%% 6% „% „% „%%% „ „%% „%N«ͤ % „%% %% „% „% „%o? оо 24 
Pitkin, J., 56, Red Lion- street, Clerkenwell, London, E. ........ NEED "E Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. O... — 


20 
Richard, Jules, Paris „„ „ 6 „466666 6 66 6 6 0 DÀ Edison and Swan United Rlectric Light Company, Ediswan-bnildin 86-37, 
Salmony (н. M) & Oo., 61, Charing Cross-rd., London, W.O. ......,....... = Queen-street, London, E.C., and Branches А 5 o pi M * за 
Siemens Bros & Co.,13, Queen Anne's-gate, London, S. W.; & Woolwich,Kent 6 Felten and Guillesume—5ole Agents: W. F. Dennis & Co., 28, Billiter-st., E. C. 1 


JULIUS SAX & Od, Lo DES, al Engineers and THE INDIAN AND EASTERN ENGINEER. 


ELECTRIO ) LIGHT CONTRACTORS, RIDGMOUNT STREET, AN V JOURNAL 
+ LONDON, W.O. g, ы. „ENGINEERS IN INDIA AND THE EAST. | 
; . “INDIAN AND EASTER R” contains the latest and most 
Specialities—Eleotrio Bells, Burglar Alarms, Fire mgr Watchmen’s | authentic information on all subjects connected with Engineering enterprise in 
Clooks and Fire Indicators combined, Water Ga Billiard Markers, | India and the East. 
Electric Vanes, Lightning Conductors, Speaking Tubes, Gas Li hters, Correspondence invited on any subject which may be of interest to the profession. 
Apparatus. the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) :— 
Automatic Call Bells for Fire Stations, &a. fixed at all Stations under the INDIAN RATE, Yearly ... Rs.20 | — ENGLISH RATE, Yearly ... 40s 
eontrol of the Metropolitan Board of Works. Published at 137, Canning St., CALCUTTA. 
Call Calls for Police Stations, Prisons, &o., as devised for and ado by LONDON OFFICE: 28, Victoria Street, Westminster, S.W. 
H.M. Home Office. Contractors to H. M. Post Office and War се, 


ee ae) Bene К ызыра ыт е оо аш USEFUL HANDBOOKS. 
Telephone No. 3848, Telegraphic Address: ** Sam London." By F. в. ADW. 
LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND ac act мизди tcc pe 


STREET, LONDON, W., Eleotrio Light Engineers and Contraotors, 1 HANDBOOK R 
descent Lights and Suppliers of . re or en THE BHLL-HANGHR’S HANDBOOK А 

escen , O8, Lam wi Braco А 
&o. Spectalities in P i Batteries for Electric Lighting, Venetia ELHEOTRIO TRANSMISSION HANDBOOK, 
Shades and Glass, Carbons, &o. Temporary hting on any scale ab p THE ELECTRICIAN” PRINTING & PUBLISHING OO, Limited, 
short notice. Estimates free. Telephone No. | 1, 2 and 3, Salisbury-court, Flet-strest, London, E.O. 
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Е: wW AUTOMATIC 
- J— STANDARD SCREW 
COMPANY 
MA LIFAX. 


If You Want to Buy, Hiro or Soll 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 
SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
st Stock of Miscellaneous Machinery in the 
ingdom, Ready for Prompt Delivery. 


The 


Price 1d.) DAILY [Price id. 
TENDERS ano GONTRACTS. 


The New London Daily Paper. 


Contains :— 
ALL THE OONTRAOTS OF THE DAY. 
Including: 

THE ELECTRICAL AND ENGINEERING 


REQUIREMENTS OF THE WORLD. 

Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher. 
Subscriptions :—3 months, 9s. 9d.; 6 months, 19s. 6d.; 12 months, 398- 
post free. Single Copies 1d., post free тій. 
ADVERTISEMENT RATES ON APPLICATION. 


DOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, B. C. 


Strongly bound in cloth, price 5s, 


COMPREHENSIVE INTERNATIONAL Y WIRE TABLES 


FOR ELECTRIC CONDUCTORS. By W. S. BOULT, A. M. I. E. E. 
Great pains have been taken to ensure the accuracy of these Tables, which give 
full particulars of Wires and Cables rangiog from 2*96in. to Olin. diameter 
and including Board of Trade, Standard, Birmingham, Brown and Sharpe and 
Metric Gauges to the number of 469, arranged in consecutive order according 
cross-section, so that when any conductor is sought the nearest sizes in the other 
gauges can at once be found. Any No. of any one of the gauges named, Single Wire 
or Cable, can be readily ascertained. Full particulars are given of Cross-section, 
Gauge, Weight and Resistance in English, American and Continental Units, one 
Table supplying the place of the various independent Tables which have hitherto 


been published. 
“THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd, 


Salisbury-court, Fleet-street, London, E.C. 


Classified Index to Electrical Trades— Continued. 


CABLE SUPPLIES— Continued. 
British Insulated Wire Co., Preston 
Edison and Swan United Electric Light Company, Bdlswan-buildings, 80-87, 

Queen-street, London, E. O., and Branches 


Fowler-Waring Cables Co., 10, Fenchurch- street, London, E. C. ;&N.Weolwich — 


General Electric Co.,69, 71 '& 88, Queen Victoris-st., London, E. C.; & Salford. 25 
Glover (W. T.) & Co., Salford, Manchester; and 89 Viotoria-at., London, 8. W. 16 
Henley's(W. T.) Tel. Works Co., N. Martin's-Iane, Lond., E. C.; and N.Woolwich 1 
Johnson and Phillips, 14, Union- et., Old Broad-st., London; & Charlton, Kent l, 14 
London Electric Wire Co., Playhouse - yard „Golden-lane, London, E. C.. 
Salmony (Н. M.) and Co., 61, Charing oss-road, London, W.C. ........... — 
Siemens Bros. aud Со.,18, Queen Anne'a Gate, London; and Woolwich, Kent 6 
eh i шешер Cables Electriques, Cortaillod, ee е $; 18 
Telegrap an ng Co elsby, near Warrington; and 11, ueen 
Victoria-street,London,RE. C. and Liverpool €e€9€.909609060600092060€00002200€00009 ов 9.5 
CARBONS. 
Brush Electrica lEngineering Co, 49, Queen Victoria-street, London ,E.O. .. 88 
Carbon Syndicate, 89, Victoria-street, Westminster, 8.W. 8 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen- London, E. O., and Вгапоһев................................ 
General Electric Co. ‚ 69,71 & 83,Queen Victoria-st. „London, E. C.; & Salford. 25 
Johnson and Phillips, 14, Union; et., Old Broad - st., London; & Charlton, Kent 1.44 
Balmony (H. M.) and Co., 61, Charing Cross-road, London, W. ........... е 
Scholzig (Oscar), Dashwood 'House, London, R. ............ 
A Bros. and Co., 12, Queen Anne's-gate, London; and Woolwich, Kent E 
-Méison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; &Salford.. 95 
Harris(J. F. and Q. 5, 08-60, Wüson- street, 140,8. W. „London, f. 0. ЖОЛТОО — 16 
MoGaw апа Co. ,York-road, Lambeth, London,8 
CHEMICALS. 
Boor(G.)and КОЗА CANT. P 8, Artillery-lane Bishopsgate-street Without,E.C, 11 


Bee Oe 000909009 09.9 по eA 9-9 ^9 „з — 


CONDENSING P 
Allen (W. Н. gon & ро Bedford; and 19, Great George - street, London, B. W. — 
Belliss (G. „ Ledsam-street Works, Birmingham; and 9, Victoria- 


street, Lond. BW Jö ß 8 
Easton, Anderson & Goolden,8. Whitehall-pl., London, S. W. Works: Erith, Kent 40 
Muirhead & Uo., 64, Old Broad-street, E.C.; and Elmer's End, Kent ...... 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S.W. ае: 2 

CONDUITS. 
one ® (0. »MansionHouse-buildings,London ,E.C.; and Chelmsford 24, 2 
Doulton and Co., Lambeth, London, B. j 
Fowler - Waring Cables Co., 10, Fenchurch-si., London, E. C.; & N. Woolwich, — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.; &Salford.. 25 
Johnson and Phil M, Union-ct.,Old Broad-st. London; ;& Charlton, Kent 1,14 
. Laurence, Soott an bo. Gothic Works, Norwich ........ 8 
Stiff (J.) and Sons, The London Pottories, Lambeth, London, I8. i eee 
PLUMBAGO. 
Carbon Syndicate, 89, Victoria-stree n o ˙¹w esu 
Doulton and Oo., Lambeth Pottery, ndon, 8.E. 
OUT-OUTO. 
Berend (01 and Oo., Dunedin House, 
Dorman 


RS 


hall-avenue,London,E. с. — 
and Smith, Manchester; and Cross-road, Londo n, W.C. 
Edison and Swan United Electric Light Company, Ediswan-buildings, NE 
' — Co 6O, E.C. and nohes % % „ 6 0% „%% % %% % „% „% сое „% % „„% ne asd оо осоо 
+ General Co., 69, 71 & 88 ,QueenVictoria-st., London, R. C.; & Salford... 
orks, Norwich ..._.. „а e 


tree land, London, ................. А 
че у Gene road, ра АДЕ WG асаана 


| „ьа 81 


айдо PEST 


ме DISINFECTANTS. 


PAOR 
tas Co., Hg Colts Lane BethnalGreen, London, . «„ 82 
DYNAMO BOLT 
Armstrong, гт and Son, Whittall-street, Birmingham ................. = 
DYNAMO BRUSHES. 
Dickson, James, 48B, Gray’s Inn-road, London, W. COO... . — 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branches eere ree R2 
General Electrio Co., 69,71 & 88, Queen Victoria-st. „London, E. C.; & Salford. . 25 
DYNAMO MANUFACTURERS. 
Allen (W. H.), Son and Oo., Bedford; and 19, Great George-st., London, S.W. -. 
Brush Electrica] En neerin Co. ‚49, Queen Victoria-street, London, Е.С. 88 
Clarke, Chapman and Co.,Ga head-on-Tyne; and 60, Fenchurch.et., London 16 
Clayton Foundry Co., Clayton, Manchester 
Crompton & Co. Mansion House-buildings, London, E. O.; and Chelmsford 24, 15 
Crypto Works Co., 29, Clerkenwell-road, London, E.C....................... 
Davy Electrical Construction Co. 15, Victoria-street, Westminster, 8. W. 
Easton, Anderson Goolden,8, Whitohall-pl., London, B. W. Works: Erith, Kent 40 
Edison and Swan United Electric Light Company, 'Ediswa n-buildings, : 86-87, 


Queen-street, London, E. C., and Branches eee 3 
Electric Constraction Co., ‘Wolverhampton; and Dashwood House, Old 

Broad-st., London, E. C. €69099090906€089*9€9*509909€090994240098080909090902000602€99»9 6 „ „ — 
Fowler (J. j and Co., Leeds, and 6, Lombard - street, London, Е.С. ..... — 


General Electric Co. ‚69, 71 & 88,Queen Victoria- st., London, E.O.; & Beiford.. п 
Holmes (J. H.) and Go., Newoastie-on- e; and 17, Soho- square, London,W 

Johnson and FADE n Union-oct., Old Broad-st. London; & Charlton, Kont 114 

Laurence, Scott and » Gothic Works, Norwich 2 


. % % „eee 


Mather and Platt, Salford Ironworks. Manchester ....... c ШФ 
Newton Electrical Works, Taunton, Englan lla — 
Opperman, Cas; Ph Er ir ish Clerkenwell, London, Е.С. ...... ...... — 
Siemens Bros. & Co., 12, Queen Anne's-gate, London S. W.; & Woolwich, Kent 6 


EBONITE AND VULOANITE. 
Harburg India Rubber C. Co., F. Winter,188, London Wall, Wood-st., London 18 
Meseley (D.) and Sons, Chapel Field Works,Ardwick, Manchester .. РРО! 
ELECTRIO BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, uid 
3 Tondon; E. C., and Branches ...... 82 
71 & 88, Queen Victoria-st. London, E. o; & Salford.. ub 
"Telegraph 3 , Helsby, near Warrington j and 11, Queen 
V e EC. and Liv 1 
` Western Electric Oo., nm Goleman-strect, 4 
ELECTRIC GAS маш 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street,London, E. O., and Branches as 
General Electric Oo., 69 & 71, QueenVictoria-st London, i. O;@Malferd .... 35 
ELEOTRIO LIGHT CONTRA стоке, 
Belliss (G. E.) & ed Led8am-street Works, Birmingham; and 9, Victoria- 


ndon . AAA ns x FRA dade 


Street, London, 8. W. п... ооо ооо ооо оона оао ноа == 
Brush Electrical Eng. Co., 42, Queen Victoria-street, London, E.C. ........ 83 
Crompton & Co., Mansion House-b „London, E. C.; and Chelmsford 24, 29 

‚ Davy ectrioal Construction Co» 18, Vict Victoria-street, Westminster, S. W. .. 32 


Drake and Gorham, 66, V: t, London, S. WMW. 
Easton, Anderson and Goolden, 8, Whitehall-place, London, . W. . .. 40 
Electric o Construction Oo. Wolverhampton; and Dashwood House, Old 


"90.599299 ee See eeeevesece тоосоо тоогоо огоово V 


Broad-st., о 
Elec. Power Storage Co. 4, Gt. 3t. Winchester-s{, London, 2.0. and Millwall,E 40 


. Fowler . Co. е e eseseece — 
iT el, rias Marta e Gannon. t London, AN. Woolwich 1 

» London, I. O; & Bo Dorset 
Johnsen adn. qe бю OM Broad at. Lond., M C 1,14 
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Classified Index to Electrical Trados— Continued, 


ELEOTRIO LIGHT CONTRACTORS—Continucd. PAGE 
Laing, Wharton and Down, 82a, New Bond-street, London, VW... . 
Laurence, Scott and Co., Gothic Works, Norwich ....... FC 
Mather and Platt, Salford Ironworks, Manchester .............. 6 
Sax (Julius) and Co., Ridgmount-street, Store- street, London, W. C. . . 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W.; & Woolwich, Kent 

ELEOTRIO MINE EXPLODERS. 

Siemens Bros. & Co., 13.QueenAnne'a-gate London, S. W.; & Woolwich, Kent 

ELEOTRIO MINING MACHINERY. 

Easton, Anderson & Goolden, 8. Whitehall-vl., London. S. W. Works: Frith. Kent 40 
Elton & Swan United Electric Light Company, Ediswav-buildings, 38-97, 

Queen -street, London, E. C., and Bran obe q 82 

z G :oeral Electric Co., 60, 71 & 88, Queen Victoria-st., London, E. C., & Salford, 25 

ELECTRIC TRAMWAY SUPPLIES, 

Anderson, A. and J. M., 85, Victoria-street, Westminster, London. S. V.. 18 

ENGINEERS and CONTRACTORS 
Bes m Co., Ledsam-st. Works, Birmingham; and 9, Victoriast., 

on, . W.. 


British Thomson -Houston Co. e Cannon-street, ‘London, EO dos 5 — E E 
Brus trical neering Co. ueen Victoria-street, Lon: e 
Cuamberlain and 1100 3 ow : olomew-street, B osea Т" 


6 6 0 2% 6 овп уы 01900002 eee 18 
lackley, Man Agent: C. F. Quicke, 72, Finsbury- 


C. "T еэ тое a00920992909099090009599090909209 9090 — 99 99 2⁴ 
Chelmsford. 24, 29 
1 ‚ 8,W.. 83 
Drake and Gorham, 66, Victoria-street ,Londo S. W -— T 
Easton, oo and Goolden, 3, Whitehall-place, London, S. W. Works: 
Wolverhampton; and Dashwood House, Ol 


Fowler (J.) and Go., Leeds , and 6, Lombard-street, London, Е.С 


Greenwood & Ва 


се, | 
Mather and Platt, Salford Ironworks, Manchester quU CODE, 77 
Bridgeton Cross, Glasgow €0606999992000000 95 


E.C. LEETE] 18 
„ J. H., 48, Skinver- б, Leeds. @voeneesevae ооо „% „„ „ 


G66 2 2 6 6% „„ „ „„ „ өө \ 16 


; London, . W 2 


ЕМЗІМЕ PACKING. . | | | 
Willoox (W. MH.) and Oo., 84-86, Soathwark-street, London, 8... 
is 7 Oompany, Dock House, Bllliter- street, London, E. O. 1l 


(W. Н. Son, and Oo., Bedford; & 19, Gt. George-streét, London, 83. . 


Allen 
n On, LI CCC 
Brush Electrical Engineering o., 49, Queen Viotoria-street, London, Е.О... 
Clarke, Chapman & Со. Gateshesd-on-Tyno ; & 50, Fenchurch-st., London | 
Clayton & Shattleworth, Lincoln; and 95, Queen Victoria-st., London, E. O. 
Crossley Bros., Openshaw, Manchester; and 10, Rt. Bride-st, London, k. O. . 
Davey, Paxman & Co., lohester ; and 78, Queen Victoria-st., London, E.C. 
Erick, „ and Goolden, 8, Whitehall-place, London, З.М. Works: m 
en 2 6 % „ „% „% 6% „% „% „%% „6% %%% „%%% „%% %%% „%„%„% „% „6% v*-0*0€*094795.009*909*990 
Fowler (J.).and Oo., Leeds; and 6, Lombatiugtest, London, E. O 
Hindley, E. 8., 11. Queen Victoria-st. 


оооеоеосовооооо оо е 


London, E. C.; and Bourton, Dorset 


Mather and Platt, Salford Ironworks, Manshester ..........-...- „зен... 94 


Kansomen, Sims, & Jefferies, Ipswich; and 9, Gracechurch-st., London, E. O. 

Robey and Ca., Globe. Works, coin, and:79, Queen Viotoria-st., Е.С. .... 

Willens and Robinson, Thames Ditton, Surrey .............- o coc eo ore 
ENAJRAVERS AND DIVIDERS, 

Naumann, PS 71. Pentonville-road, London, N. са 6 %%% %%% „„ „ „6 6% „% % % % % 9220008 83 

Braham, A. & E., Bridge House, 181, Queen Victoria-street, London, Е.С.... 12 
EXPANSION SHEETING AND RINGS. Р | 

United Asbestos Company, Dock House, Billiter- street, London, В.О ...... 11 


FIBRE. 
Delaware Hard Fibre Oompan 16 * Long-lane, London, E.C. оороо по аю Ny “= 
Moseley (D,) and Sons, Ohapel Field Works, Ardwick, Manchester 9 
Mosses and Mitchell.68-71 Ohiswell-street London, E. O. . 83 


FITTINGS FOR ELEOTRIO LIGHT. 2 
Benham and Froud, 40-49, Ohandos-street, Strand, London, W.C............ — 
Crompton & Oo. Mansion House-buildings, London, E. C., апа Ohelmsford 24, 29 
Dorman and Smith, Salford, Manchester ;and London and Glasgow........ «x7 
Edison and Swan United Electric Light Company, Ediswan Buildings, 86-87, 

Branc 000 е0 оо0оооо со ооооооосооооо оо оогоо 


Queen-street, London, E.C., and 83 
Evered and Co. ) jane, London, W.C.; and Birmingham....... 


27-85, Drury e к 
Genoral Electric Co., 60, 71 & 88, Queen Victoria-st., London, I. C., & Salford. 25 
Johnson & Phillipe, 14, Union-ot., Old Broad-st., fondon; & Chariton, Kent. , 14 
Krupka & Jacoby, 61-63, Watling-stroet, London, E. CCC. УР ОР — 
Lung, Wharton and Down, 814, New Bond-st., Lon 
Landberg, A. P., Bradbury-street, Kingsland, London, N. mri 
Macfarlane and Co., Glasgow ........................5..... F 


Helsby, near Warrington and 11, Queen 
Victoria-st., Londo O. and 7 а со БИБЕР 
Western Electric Oo., 89, Ooleman-street London, R.O 
FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin Hoase, Basinghall-avenue, London. E. C. 
D.) & Son, 58 Mor mer-street, London, W 
Cossor, 67 Е don-road, London, E.C. 6 6% „%%% %½ %%% %% %% „„ % 6% „% „ % 6 „6% „% „% „ „6 66% % % 
wii Hicks, J. J., 8, 9 and 10, Hatton-garden, London, Е.О ....................-. 


Edison & Swan United E'estric Light Company, Ediswan-buildings, 38-37, 
Queen-street, London, . C., and Branches MM ME 
Laurence, Scott and Оо, ,(Зоъп1с Works. Norwich .. =» =s — = == 


W. 60ers 


1 
© „„ GS 0.0 08 64 0.9 „ 4 


= ap = ce ce ce 2 


Ediswan-buildings 
96-37, Queen-street, London, E. C.; ang Branches pm wees 25 


Kverea and Co., 37-85, Drury-lane, London, W. C., and сооооооа “= 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, WC.,&daiiord. 95 
ATO алов aud Phillips,14, Union-ot., Old Broad-st, London; & Cheriton,Kent 1,14 
: Hicks, James J., 8,9 & 10, Hatton-garden, London, E. 0 


wail, Ж. 40 


1 
% % оооооо оо оо ооооооооосо вео 2 


INDIA RUBBER. 


& 


2 PAGE 
Harburg India Rubber C. Oo., F Winter 188, London Wall, Wood -t, Е.С... 18 


Mo«elev (D.) and Sons, Ohapel Field Works Ard wiok, Mano 1 


INSTRUMENTS. 


Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, E.C, .... 


9 @eeaeeeeeeeee 66 
Co.,69, 71 & 88, Queen Victorias - at., London, E. C.; & Salford. 
Hicks, n n, Londo: 
Johnson & Phillips, 14, Union-ot., Old Broad-st., 
84, Old Brosd-street, E. C.; and Elmer's End Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London. E. C 
Paul, R. W., 44, Hatton garia. and Gt. Saffron ; London, E.C. .. eg 
Pi 66, гоа robos Clerkenwell, London, Е.С 
6 68, eee *90090-00900000*900098209000090*990 
Bax (Julius) and Co,, Ri ount-street, Store-street, London, W.C.........-. 
Siemens Bros. and Co. „Queen Anne's-gate, London; and ‘Woolwich, Kent 
паат, MC Great Turnstile, Holborn, London, BD. eeee ‘and “i eeveeee0 
elegrap nufacturing Co., He ‚ near Warrington Queen 
Victoria-street, London, E.C.; and Liverpool ........ iid NE V 
White, James. 16-20 .Cambridge-street, Glasgow | 
INSULATING MATERIAL, 
parley & Co., Stanhope-street, Birmingham.. 00 00 006 оо оороо оо оосо 00 SEE SH оо оо 
Ballers Limited, 82 and 88, Queen-st, London, E. C.; and Hanley and Tipton. 
Delaware Hard Fibre Co., 15, тоне едо, London; l A o qr 8 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
Meses and Mitchell. 68-71. Chiawel-street, Landon, EO 2222 
Scholzig Oscar), Dashwood ousé, London, Е.С. оогоо ое ЕРАК оооосооооов ве оо 
INSULATORS, ` EE * 


Bullers, Limited, 82 & 88, Queen-st., London, I. O.; and Hanley and Tipton . 


*€**9290920064990060€09-0*00049000000 


"40960640090. 02 C6 EO OL 68 QD OD 04 OE 99 


- Queen-st, E 
Evered an 


e and Birmingham 
Genbral Electri r.i 


71 & 83, Queen Victoria-st.,London, E. C.; & Salford. 
Martin Cannon-st., Lonya . Woolwich 


LA 


s (-] London, E.C. „„ „%„%„%% %%% %% „%% %%% %%% оосо оо „% „%% %%% „„ „ „ „ „ 0% „ 6 6 „ e 6% „06% „ о 
Holmes (J. H.) and Co., Newoastle-on- Tyne; & 17, Soho - sd. London, WMW. 
Hungarian Incandescent Lamp Co.—Sole Agent, Fernand kspir,8, Bust India- 

avenue, London, E.C. 0000 опооооо оо ое ве осовсосеооо оогоо со оо овоо оо оо ооооооов оо оо 
International Eleotrio Co., 66, Redoross-street, London, Е.С, ........... 


Johnson & Phillipa( Arc), 14, Union-ct, Old Broad-st, London; & Chariton, Kent 1, 


Scholzig (Oacar), Dashwood House, London, B.C. COC COC LEE * 0 *00000000200**02000000909 
Biemeus Bros. and Co., 13, Queen Anne’s-gate, London, 3. W.; and Woolwica 
Still (W. M.) & Co.. 24, Charies-street, Hatton-garden, London 
Bunbeam Lamp Co., Gateshead-on-Tyne: and 60, Fenchurch at., London, E. C. 
Weinert, K., Admiralstrasse 18d, Beriin.—Sole Agents, Wilhelm and Oo., 
181, ool Exchange, UColeman-stroet, London, E. C. % % % 0900200 *0 Фе ое оо оо ое 
Western Electric Co. (Aro), 79, Coleman-street, London, E,O......... e .. 
Zurich Incandescent Lamp Cu., 47, Victoria-street, London, S. MW. esso 
1 United Electric Light Oo 
Edison and Swan 0 ht Com Ediswan-buildings, 86-87 
Queen-street, London, E. O., and Branches о. ined RE AP enc are е, Ви 
- geeni Diaa Co., 69, 71 & #8, Queen Victoria-street, London; & Salford. 
Edison & swan United Electric Light Company, Ediswan- uildings, 86-37 
Queen-street, London, E.C., and Branches s. Se oe „%% „„ oo >o = 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, H. O.; & Salford. 
Macfarlane and Co., Glasgow .... 
LIGHTNING CONDUCTORS. 
Edison & Swan United Electric Light Company, Ediswau-buildings, 86-87, 
Queen-street, London, E.C., aud Branches оооооовоов оо оосо оз оозо одоо 9 0 ^9 
General Electric Co. 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 
Johnson & £hillips, 
Muirhead and dog e Old Bro: d- street, E. O.; and Elmer’s End, Kent 


eee „„ „„ "20990 оогоооооооооо оо оо ае 


ndon; & Chariton, Kent 1, 


harlton,Kent 1, 


13 
8 


17 
4 
12 


4, Union-ct.. Old Broad-st., London; & Unariton, Kent. I, 14 


Sax (Julius) and Co., ttidgmouni-stroet, Store-streot, London, W. O.. . 96 
LUBRICANTS. 

Kingtisher Patent Lubrication Co., Leeds „ %%% ee оо „ 0 0 „% ово о ое овд зо sneeeeee 18 

Reliance Lubricating Oil Co., 19 & 90 Water-la., Gt. Tower-st., London, К.С. 15 

Willcox (W. Н.) and Co., 84-86, Southwarz-strevs, London, 8. ... 
MANUFACTURING ELECTRICIANS. 

Dorman and Smith, Salford, Manchester; and London and Glasgow........ 27 

Drake and Gorham, 66, Magara London, 8.W... 6 „%%% во сооооеоооо — 

Sen eee ne en Pt fS dane . 

воп an " өс mpany, swan- 

Quoen-street, London, E.C., and Branches . 55 
Elnott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C........ — 
General Electric Oo., 69, 71 & 88, Queen Victoria-st., London, E. C A Salford. 95 
e e Н e Len e , 

n П n 4 
Laurence, Boott and Co., Gothic Works, Norwich.. А AJ : 2 OS 4600808200 0208 EN. 2 
Lundberg, A. F., Tart stroet, Kingsland, London, WW З 
Muirhead and Co., 54, Oid Broad-street, E.C.; aod Elmer’s End, Kent...... — 
Nalder Brothers and Co., 16, Red Lion-street, Olerkenwell, London, R.O..: 18 
Bax (Julius) and Co., Ridgmount-street, Store- London, W. O... . 26 
„ 3 . W. & Woolwich, Kent. 6 

elegra Company, J. near Warrington; an Queen 

Victoria-street, London, E O.; and Liverpool VVV 1 
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ROMPTON & (0, Irn, 


MANSION HOUSE BUILDINGS, LONDON, 


AND 


ARC WORKS, CHELMSFORD. 


MANUFACTURERS OF 


HIGH EFFICIENCY ALTERNATORS, 
| TRANSFORMERS, DYNAMOS, 
ARO LAMPS, MEASURING INSTRUMENTS, 


Central Stations Fully Equipped for High or Low Tension Systems. 


Price Lists Free on Application to above Addresses. 


Pocket Price List and Formule (including Magnifying Glass), post free, 13 Stamps. Crompton's (Trotter's Patent) 
Wiring Slide Rule, 2s. Cloth Case, h 6d. Leather сз Зе. 
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Classifiod Index to Elootrical Trades. —Continued. 


METERS (Electricity). 
Chamberlain and Hookham, New Bartholomew-stroet, Birmingham ........ 
Edison and Swan United Electr-o Light Company, Palawan vala ngs 86-87. 
. . Queen-street, London, R.O., and Brauches........ 
* General Electric Co., 69, 71 & 88, Queen Victorla-st. London, E. G.; & Salford 
Johnson and Phillips, 14, Union- ot, Old 
Laurenoe. Scott and Oo., Gothic Works, Norwieh..... MR 
mien enous Electric Co. , 82, Victoria-street, Westminster, London, 8. W. 
Sanders, Wake & Co., 23, Great 8t. Helen‘ 8, London, E ‚©. зоазазовооооовоооо 
Wignns(F.) & Sons, 10, l'ower-hill, апа 103 and 103, Minories, cose RU 0. 
MIOROPHONES. 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 
- Shaftesbury-avenue, London, W. C.; and Coventry, Bngland..., .... 
General Electric Co. 169,71 & 88,Queen Victoria-street, London, I. C.: & Salford 
International Electric Company. 55, Red Cross-street, London, B.C C0 
MOTORS (Electric). 
British Thomson-Houston Co., 88, Cannon-street, London, E.C ........... 
Brush Electrical Engineering Co » 49, Queen Victoria-street London E. G 
сало Foundry Company, Clayton, Manchester 
m 


Crypto Works Co., 29, Clerkenwell-road, London, Е.С. ................... 
Easton, Anderson & Goolden,8 ,8, Whitehall -pL,Loudon.8.W. "Works: Erith, Kent 
Edisen & Swan United Electric Light Company, Ediswan Buildings, 86 & 
87, Queon- street, London, E. C., aud Bran „6 6 „ „6 „%%% %%% „„ „„ 56 2 „ „„ 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. CCC 
General Electric Co. ‚69, 71 * 88, Queen Victoria-st., London, Е C.; & Salford 
Greenwood and Batley. Armley-road, Leeds; and 16. Gt. George-st., London 
Holmes (J. H.) & Co., Newcastle-op 
Johnson & Phillips,1 
oe, Soott and Co., Gothic "Works, Norwich pia ERRARE ERE —— 
Mather and Piatt, Salford Ironworks, Manchester ....... —— "e 
Newton Electrical Works, Taunton, England ...... T0 
Siemens Bros. & Co., 12. Queen Anne’s-gate, London, B. W. and Woolwich 
NON-CONDUCTING COMPOSITION. 
United Asbestos Co., Dock House, Billiter-street London, E 
NON-MAGNETISABLE WATCHES. 
Smith (S.) and Son, 9, Strand, London, W.C. овоо ao as оо QO оо 9.0 SO оо эз OS 0 € OD 
OIL FiLTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.: & Salford 
PAINTS Aw & Co., 99, Midland- road, St. Pancras, London; and Manchester 
Indestructible Paint Co., 27, Cannon- street, London, I. C0. 
ere e Oh 
pman е ncery-lane, London, W.C. 200068 „%%% оз ез ш OS эз QUO ею 
МАА (J. G.), Norfolk House, Norfolk-street, Strand, W. C00. 
Ballers Limited. 83 & 83, Queen-st., London, E.C.; and Hanley and Tipton 
POROUS OELLS. : d i 
Epstein Eleo. Accumulator Oo., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S. WG — wesc 
PULPA (J.)and Sens, London Potteries, Lambeth, London, 8. W ....-.. 


Ren: Son and Co., Bedford; and 19, Great George-st., Lon 
G. E.) & Oo., 
a on, S. W. 


-Tyne; * 17, Soho-square, London, W 


Кор ел Физ 62 оо о 


don, 8. AY 
Ledsam-st. Works, Birmingham ; and 9, Vioto 


Broad - at., London; & Chariton, Kent.1, 1 


гава TELEPHONES, 


2 
25 
14 
2 


9 
25 


| 5S 


pton & Co., Mansion House-buildings, London, E. C.; ; 7 & Chelmsford. 94 9 


ссоре. -ot., Old Broad-st., London; & Chariton, Kent 1, m 


2t 


a | 


Easton, Anderson & Goolden,8,Whitehall-pi.. „London, 8. W. Works: ЖАШЫ 40 


SAND BLAST APPARAT J8. 
Tilg 


hman's Patent Sand Blast Co., Broadheath, near Manchester 9 
SO0REWS, S; TERMINALS, &с. 
Automatio Standard Screw Co., Halifax .......:..........-..---....-..... 27 
Edison and Swan United Electric Light Company. Ediswan-buildings, 88-97, 
Queen-street, London, E. O., and Branches —j— . . 82 
Lehmann, Bros., 88 Hampshire · street, Torriano-avenno, London, N.W....... 2 
SCREW THREADS. 
Bros., 88, Hampshire-street, Torriano-avenue, London,N.W....... 2 
SHUNT-BOXES. 
воз 3 W.,44, Hatton-garden, and Great affron-hill, London, B. 0. 20 
Edison and Swan Unitod Electric Light Company, Ediawan-buildings, 36-87, 
Queen-strect, London, E. C., and Branches 83 
neral Eleotrio C0.,69,71 & 88, Queen Victoria-st., London, E. O.; & Salfora 35 
undberg, A. P. ‚ Bradbury-atreet, Kingsland, London. € «0020920020 2208 ee 8 
STONEWARE AND POROELAIN. 
Doulton and Co., Lambeth, London, S. E. Se ee % eee 66 0H 9-8 5 9 €99 09.0090 оо 25 
Stiff (J.) and Sons, London Pottery, Lambeth, London, S.E. I. 77 
STORAQE BATTERIES. (See AccUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 
Panoan; sible Paint Gov 31, Cannon-strest o Tondon E.O M 
estru e n non-street ndon, E.C. ....... Бөө ө а 
Johnson & Phillips, einer’ „Old Broad.st London. волов, Kentl,14 


"9.099 


SURFACE CONDENSERS. 
Bellis (d 1 & Co., Ledsam-st. Works, Birmingham; and 9, Viotoria-st, - 


e & Goolden,8, Whitehall. pl., London, S. w. Works: ' Eritb, Eont 
SWITOHES AND SWITOHBOARDS. 
Berend (O.) and Co., Dunedin House, Pasioghall evens 
Crompton and Co., Mansion House-buildings, 
Dorman and Smith, Salford, Manchester; and Londo 
Drake and Gorham, 66 
. Enston, Anderson & Goo 
Edison and Swan United Electric Light Company, Edls wan-bulldings, 96-87, 
Queen-street, London, E.C., and Branches 
Electric Construction Co., Wolverhampton ; 
Broad-st., London, E.C.. 
Evered and Co., 27-35, 


London, Е.С... 


ndon and Glasgow...... 
Victoria-street, London, S. WW... 


*€*96020690909€990009258089255060€090509609€06€929 


and "Dashwood "House, Old 


eeeeeeaeeenesn 6266 %% % 66 99 9.5 


Drury- lane, London. W. W.O. p and Birmingham. a d 


ndon, E.C.: & Salford 
Newcastle-upon- ани & 17. * London, W. 


7 Works. Norwich 


„eee. 


Kingsland, Londo 1 
— LETS eoe Clarkenweli, London 
dare & Co., 12, Queen Anne's-gate, Lond W. 47 Woolwich 
о аа Blaokl 


s Manchester. London Agent: C. F, Quicke, 73 


Balto and Swan United Electric Light Company, Edlewan-buildinge, 36-87, 


6 6% „%%% % %% %% „% %% „% „% „%% %% % % „% %%% о о 


GS 9.0 оз GB 09 0 0 0.0 ос €.G 6.8 £8 082 00 9509 50009 OD 


TELEPHONE APPARATUS. 
C. T.C. and 5 Co., 186-158, Shaftesbury-avenue, London, W. C.; 


* and Coventry, 06002 60 „%% ® GD б OH „„ X SEET „ee „ „ e „ „ „ „ оо 


E. C.; and “Ghelmatord . 2 


40 


4.29 


17 


den. g, үнер, „London. S. W. Works: Erith. Kent 40 


hillipe, 14 a Gon Got Old Broad-st,, London ; & Charlton, Kent 115 


10 


O. T. C. and Msnatactaring Co., 183.168, Shaftesbur s» venue, London, W. C.; 
and Coventry, England. 

Edison & Swan United Electric Light Company, "Ediswan-buildings, 86-87, 
Queen-street, коп, 1 E rs Branchen 
General Electric Co., 69 S5 queen Viotoria-st., London, E. ES :& Salford’ 
Telegraph Me eir 8855 T near Warrington, and 11, Queen 

Victoria-street, London E.C.; and lverpoo 6 „ „ 6e% %% % %% „%. „ „% „ „% „%% 066% 
Western Electric Co., 79, Coleman-street Penton. J 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C..... 
Henley's(W.T. ")T'eleg. WorksCo.,27, Martin's-lano, London, & N. Woolwich 


PIA 


72 22 


1 
Johnson & Phillips, 14, Union- ot. , Old Broad-st., London: &Charlton, Kent 1,14 


Muirhead & Co., 54, Old Broad-street, E.C.: and Elmer's End, Kent * 
Bax (Julius) and o. Ridgmount-street, Store- stet. London, W. GC. 
Siemens Bros. & 12, Queen Anne’s Gate, Lo Mon, S. W.; & Woolwich 
Telegraph Mio e loris Co., Helsby, near W n, and 11, Queen 
Victoria-street London, Е.С. ; and [verpooi PUDE TOR NTFS 
THERMOMETERS. 
Hicks, James J., 8, 9 & 10, Hatton-garden, London, E. .................- 
TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-street London, F. O. 
C. T. C. and e Co., 188. 188, ee ee ene London, W-C. ; 
and Coventry, England ..... 
Crompton & Co., Mansion House buildings, London, 


Easton, Anderson & Gooldan,8,Whitehall-pl.,London,8.W. Works: Frith, Kent 


P 
6 


1 


88 
10 


E. C.; * Cheimsford. 21, 29 


40 


Fdison & Swan United mie Light Company, Ediswan-buildiogs, 86-87 - 


Queen-street, London, E. C., and Branches .............................. 
Electric Construction Co., терете and Dashwood House, Old 
Broad-st., London, E. C0... . еже 
General Electrio Co..69, 71, `&88. Queen Victoria-st.. ‘Londo Е.С.; & Salford 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London 
Laurence, Scott and Co,, Gothio Works, Norwich . сотов „% sesseecasnee to eese 
Siemens Bros & Co., 12. Queen's Anne's-gate, London, 8.W.; & Woolwich 
Westinghouse Electric Co., 32, Victoria-street, Westmi.ster, London, 8. W. . 
TRANSMITTERS. 
C. T. C. and Manufacturing Co., 186-188, Shaftesbury-avenue, London, W. C.; 
and Coventry, England. 
Edison & Swan United Electric Light Company, Ediswan-buildiaqs, 86-87 
Quoen-street, Londoo, E. C., aud Braoches 
Electric Construction Co., Wolverhampton; and Dashwood "House, ‘Ola 
Broad-st , London, R.C...................... 
General Electric Co. . 89-71, Queen "Viotoria-st., London E. C. and Salford 
TRAVELLING CRANES. 
Baston,Anderson & Goolden,8, Whitehall-pl. London, 8. W. Works: Erith,Eent 
Blectric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad -st., London, Е.С... S re 
General Electric Co., 69, Né 88, Queen "Viotoria-st., London, E-C.; & Salford 
TURBINE. MAKERS. 
Easton, AndersonkGoolden,S .W hitehall-pl.,London,S. W. Works: Erith,Kent 
Gilbert Gi lkes and Co. *€€909*9902990092929995900902009050020009*909900002099 
Günther (F.) & Sous, Gontral Works, Oldham 
Howes. S., 64, cog ye очо, 2 
TURNERS (ivory an a oo 
pee t Son, 68. Mortimer-st., W.; and 42-43, Kirby-st., London, E. O. 
UNOERGROUND MAINS. 
Callender’s Cable and Construction Co., 90, Cannon-street, London; Erith 
Marshes, Kent ... 


9 080808 оз соод 00 4H 689 2H 08 OL OH 0 O €.8 ев ел 


n. 
don; & Charlton, Kent 1, м 


83 


m 


Johnson & Phillips, 14, Union-ct., ‘Ola Broad at., London; & Chariton, Кепе 14 


VACUUM TUBES. 
Bonnella (Н. D.) and Son, 58, Mortimer-street, London, W...... : 
Edison & Swan United Electric Light Company, Ediswan Baildinge, з B6 w 

87, Queea- posa Loudon. E.C.. and Branches 


Hicks, James J., 8, 9 and 10, Hatton-garden, London, R. CO " 
Wilheim y e 182, Wool Exch iuge, Coleman-street, London, EO... ue 
VENTILATIN 
Belliss (G. ES 4 & Co, Ledsam-stceet Works, Birmingham; and 9, Victoria- 
street, Lon on, S. W. 66 %% „ „ „% „6% „60„t 66 „ %% % „% „% % „„ „%„.% % ее 


Blackman Ventilating Company, 68, Fore-street, London, к... . 
Matthews & Yates, Swinton, Manchester 
VOLTMETERS. 


12 
3: 


20 
is 


Crompton & Co., Mansion House-buildings, London. E. C.; & Chelmaford. 2. 9 


Drake and Gorham, 68, Victoria-street, London, S. WłUW Wh 2. 
Edison & Swan United Electric Light Company, Ediswan Butiuiuys, әд w 
87, Queen-strcet, London, E. C., and Branches. 
Electric Construction Oo., Wolverhampton ; ; and Dashwood House, ‘ula 
Broad-st. London, Е.С 6652 2 „ оо свое оо eee ee „„ „ „ в 666 5 „6 6 „ „% „„ „6 ео 
Elliott Brothers, 101, St. Martin’ in's-lane, London, W. 0 P T E 
Evershed and Vignoles, W Works, Harrow-rd., London, W. .... 
General Electric Co.. 69 
Johnson & Philli 
Muirhead & Co., 4, Old Broad-street, E.C. ; and Eimer's End, Keu ....... 
Nalder Bros. and Go, 16, Red Lion-street, Clerkenwell, London, E.C. .... 
Nalder Brothers & Thompson, 84, Queen-strest, Cheap-ide, Londun. EW. 
ye 4 Hat ton-garden, and Great Saffron-hill, London, Е.С. .... 
„кеа Шоп кто, С Clerkenwell, E.C. ........................ 
mony (H. M.) and Co 118-120, Charing Croas-road, ‘Luodou W. Er 
. ros. & 9 Co ‚ 12, U Ansen 8 Anne’ оао, London, S. W.; & Woolwion 
White. 2541821 Cam bridge-stre lasgow... 6 6 %% „%%% „%% „%%% „%%% „%%% овоо оз 
LOA 
VEA T: India Rubber C. Co. (F. Winter), 188, London-wall, London, Е.С. 
Moseley (D.) and Sons, Chapel Field Works, Ardwiok, Manchester 
WIRE (Covered and Uncovered). 
British Insulated Wire Co.. Preston ; z 
lly Brothers, Blackley, Manchester—Agent: С.Е. "Оске, 7, Fins- 
8 Lenden, r 8 
Edison & Swan United Eleotrio Light Company, Ediswan Buildings, 86 & 
87, Queen-strest, London, E. C., aud Branches .................... 
Felten and Guilleaume—Sole Agents, W. F. Dennis and Co, 38 Billiter-st., 
ndon . . 4 teeth „6 ee еа 74 . 0006-00 .00008 
А, Caoles Co.,10, Fenchurch-st., London. E.C.; & wich 
Geners] El Co., 69, п! Queen hester an London 80 4 Salford 


W. T. n Co., Salf Viotoria-st., London 
Henley W. I T ils. "Works Co.,27, Martin Алле, 1 London N. Woolwich 
Johnson ГЪ 1 union ot; ‘oid 


London Electelo W 


69, 71 ys 89, е Victoria-st., Loudon, E. C.: & Salford 


ecco о оооооовоеовпооооотооевзо 


нна & Swan United Electric Light Company, Edigwan-buildings, 86-87, 
Queen-street, Londo E. C., and Branches eee eee eee mp GJ cu a ETEL) 
Mavor and Coulson, 47, King-street, Bridgeton asgow “з ITE 00 ею ењ 


14, Unton-et., Old Broad.et., London; & Chariton, Кез, м 


21 
9s 


Old сы & Chariton, Kent 1,14 
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Greatly Reduced Prices. 
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ANIONA SW) OLLO., S. XAAISSOAO 
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The WORLD-RENOWNED 


EDISWAN" LAMPS AND FITTINGS, 


BE READY ^. BE READY FOR THE THE 


GREAT JUBILEE ax te NATIONAL ILLUMINATIONS 


On JUNE 22nd. 


“EDISWAN” LAMPS AND FITTINGS, 


All of BRITISH MANUFACTURE, 
Are the Best for Decorative Purposes. 


Illumination Devices of Every [Jescription and to Any Specification. 


BEST WORKMANSHIP ONLY. ESTIMATES FREE AND PROMPT. 


THE EDISON & SWAN UNITED ELECTRIC LIGHT CO., Lm, 
Ediswan Buildings, 36 & 37, Queen Street, London, E. C. 


West End Depot; 53, PARLIAMENT STREET, S. w. 
Branches and Agencies in the United Kingdom, and throughout the World, 


AVY ARC | AMPS p Jules RICHARD tn nin) 


Glectric — бс шен. 
ЙИШДЕ саят Е m AMMETERS, 
(| pe ed | VOLTMETERS, 


HI i| WATTMETERS 
E | (SELF-RECORDING ` 
| BA and INDICATING.) 
Self-Reoord 
HORSELL ROAD WORKS, үс кы ler e ges 
А == ] TUUM ан Solentific and 
Ronald’s Road, Highbury, 2 . 
| LONDON, N. — JOSEPH LEVI & CO., = Wholesale 
Weet End Offices: 15, VICTORIA ST., WESTMINSTER, S.W. 97, Hatton Garden, LONDON. E.C. 
Telegrams: ARCAZON '‘ LONDON.” Telegraphic Address: Leviathan London." Formerly 40, Furnival St., Holborn. 


. “HOW TO DISINFECT.” 
B^ NEW ли» VALUABLE BOOK, 


at great expense, and giving simple directions 
INFECT" 


PURE GARBON 


l Leclanche Plates, 

— Battery Plates, 
NX 4  Grucibles. [E 
CARBON SYNDICATE, Li, зе есче ве, . oisnerzotanrs ind APPLIANCES 


ў “HOW TO DIS 
M In cases of the various Infectious Diseases, as also in every-day 
Я } life, will he sent Free on Applloation. 
— P Y DEIN 
t THE SANITAS CO., Ld., 
BETHNAL GREEN, LONDON, 


: DISINFECTANT MANUFACTURERS, AND SOLE MANUPAOTURERS 
"T OF THE FAMOUS 
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but the rise will be steady, continuous, and assured. ; The 
system has its drawbacks, which we have pointed out more 


than once in these columns; but the men have persistently | 
desired the change, and we can only hope they will be satisfied ' 


with it now it has come. 

Although the so-called classes have been T into one, 
there are still to be ranks and grades, filled by superior men, 
performing superintending duties; and these, if we understand 
the Report rightly, are to be selected by merit and fitness. If 
this means that the claims of seniority are to have less weight 


than formerly, no complaint can be raised on that score: 
by those who haye demanded and secured an automatic 


increase of pay, year by year, to the top of the highest class, 
without regard to any special merit or fitness. The superior 


officers, as such, have been dealt with less liberally, and it is“ 
but fair that they should have their reward in the first 


instance by selection from the rank and file. Having abolished 
the classes, the Committee next dealt with a grievance which 
was not only very real but widespread, especially in the provinces 
—the grievance, namely, of split duties. An eight hours' 
day is the ideal of the British workman, and was supposed to 


be realised by the servant of the British Post Office. But the 


evidence given before the Committee told а very different 
story. Eight hours’ work there was and no more; but it 
was often cut up into spells of two, three and four hours, 
with an interval of as many or as few hours as business 
required, and a consequent prolonged attendance either for 
loitering or working spread over any number of hours. That 
this has been a crying hardship in the Telegraph service 
as well as in the Postal we can well believe, and the remedy 
for it was perfectly simple. 


The restrictions recommended, if carried out in the same 
spirit, will confine these vexatious duties within reasonable 
limits. Payments fob ¢xtra duty, Sunday duty, and attend- 


ance on Bank Holidays, are also placed on a more intelligible 


and satisfactory footing. These, however, necessarily remain 
very much in the hands of the Department; and the satisfac- 
tion or dissatisfaction of the staff will depend entirely upon 
the way in which the Committee’s recommendations ‘are 
carried out. 

One of the minor 1 ot Lord TwEEDMOUTE' s Com- 


mittee is that the Post Office should no longer demand bonds 


from its established officers who are entitled to pensions. It 


is to be hoped, for the credit of the Department, that this 


hint will be taken without a moment's unnecessary delay. It 


appears that not only are bonds required, but that its servants 


have to pay the premiums — sometimes very heavy simply 


because they have the handling of Departmental money and 


property. We hope, and believe, that this practice is peculiar 
to the Post Office branch of the Civil Service. It is peculiarly 
shabby in any case; and, seeing that every Civil servant 
forfeits his pension by default, any additional security is, one 
would think, an obvious superfluity. No telegraphist, at any 
rate, could rob the Post Office of a sum equal to the value of 
his prospective pension, the confiscation of which, therefore, 
would cover any loss the Department may sustain by his default. 
On the much-talked-of subject of amalgamating, or inter- 


changing, the duties of sorters and telegraphists, the Committee: 


seems to have been less well informed. The talk about relieving 
the pressure in the two branches at the different seasons of 
the year by employing sorters as telegraphists, or telegraphists 
as sorters, indicates that the Committee had not mastered 
the conditions under which alone competency in telegraphic 


manipulation can be acquired and maintained. On the whole, 


the sorter class benefits by the Tweedmouth scheme far more 


the telegraphists will have much the best of it. 
chance, a telegraphist will easily learn sorting duties ; 
| the sorter is handicapped, to begin with, by the age at which 


budding physicist. 


It was only a question of money; 
and the Committee has not hesitated to cause it to be spent. . 


‘convenient as the employment of the hand alone. 
'Ampére's rule to a dynamo machine in motion might indeed 


than does the telegraph class; but as regards any advantage 
to be gained by an efficient knowledge of both kinds of duties, 
Given the 
whilst 


he commences. Only in very rare instances could a sorter, 
not originally a telegraphist, qualify himself for the double 
increment at the age of twenty-four, recommended by the 
Committee as an incentive to the mastery of both kinds of 
duties. The major part of the Report is taken up with 
improvements in the position of the Postal force ; but so far 
as the telegraphists are affected by it, they have reason to 


be thankful, though not perhaps to be elated, 


REVIEWS. 
Magnetic Fields of Force, By Н. Евевт. Translated by C. V, 
Burton, D.Sc. Part I. (London: Longmans, Green and Co.) 
Although we cannot conscientiously recommend this volume 
to the dynamo designer, transformer maker, or severely 
* practical man,“ it is one that will delight the heart of the 
The technologist, of course, only wants to. 
know just enough about general principles and current theories 
to enable him to speak with his enemies, the examiners, in the 
gate; his business in life will lie among the practical appli- 
cations of science, and to these he is rapidly hurried by the . 
necessities of the situation and the numerous technical text- 
books with which he is fed. But to the physical student a lucid 
exposition of the fundamental conceptions underlying’ modern 
physical science is invaluable ; and so far as electromagnetics is 
concerned,—that is to say, 80 faras the largest, most interesting 
and most progressive portion of physics is concerned—he has 
an‘ admirable guide ready to hand in Part І. of Prof. Ebert's 
„Magnetic Fields of Force.“ Line upon line the fruitful 
magnetic concepts of Faraday, Maxwell, Helmholtz and Hertz. 
are developed ; there is no confusing attempt to superimpose 
ideas relating to the media upon the old notions of magnetic 
fluids, neither is the attention of the student distracted by the 
constant intrusion of technical applications. At the same 
time Prof. Ebert's work is instinct with modern practice, and 
devoid, at any rate in Part I., of elaborate mathematics. It is 
no paste-and-scissors compilation, hastily thrown together in 
spare time to supply a sudden demand ; but a carefully arranged 
* exposition- of the phenomena of magnetism, electro- 
magnetism and induction, based on the conception of lines of 
force." Not the least noteworthy features of the book are the 
beautiful iron-filing diagrams, the free use made of mechanical 
models, and the admirable, concise and clear descriptions of 
ilustrative experiments. To English readers it will be 
difficult to realise that they have not to do with one of their 
own countrymen, so completely has the author imbibed not only 
English modes of thought but English methods of impressing 


‘scientific truths upon the student mind. So much, indeed, is 


this the case that in Chapter VII., relating to dynamical 
theories of fields of force, and devoted mainly to an exposé of 
the essentially axial character of magnetic lines of force, one 
could well believe that the Professor of Physics at University 
College, Liverpool, had been in telepathic communication 
with the Professor of Physics in the University of Kiel; ‚80 
easy is it to follow the train of thought, and so imposing is 


the array of models and analogues. 


Only a single paragraph in Prof. Ebert’s treatise left us in 
doubt as to its intention, We have not been able to decide 


whether the following is to be taken seriously or with several 
grains of sodium chloride. 


On page 218, speaking of Ampére's 


well-known rule of the swimmer, the author says, This 


‘swimming rule has come to be very extensively used; but we 
prefer the thumb rule, since the conception of the whole body 


in a position, which may be highly uncomfortable is not so 
To apply 


be dangerous to life; for it is well known that in the effort to 
imagine the body in any particular position, we often attempt 
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in some degree to practically realise our conception, and this 


might lead to an entanglement with driving belts, cranks and 


shafts.” Why anyone should want to apply Ampére’s rule to 
a dynamo machine in motion we are somewhat at a loss to 
imagine; and anyone who was absurd enough to get himself 
mixed up with belts and pulleys in the endeavour to practically 
realise the idea of an Amperian swimmer would be sure to kill 
himself soon in some other way. 

Dr. Burton is to be congratulated on the excellence of his 
translation and the publishers on the excellence of the typo- 
graphy. 

" Carriages without Horses shall Go.” By A. R. Sennett, A. M. I. C. E., 
M. I. M. E. Ke. (London: Whittaker and Co. 1896.) 

The literature of the horseless carriage is far more in evi- 
dence than the vehicle itself; but, so far as our own experience 
goes, the one is quite as jerky and runs with as little smooth- 
ness as the other. And though the course of either is fairly 
profusely punctuated, we have noticed that the car itself has 
a much greater tendency to come to a full stop than have the 
sentences in some of the books on the subject. We select the 
following from pages 9 and 10 of Mr. Sennett's book in sup- 
port of our statement, and as serving to illustrate its general 
style, which is one of stilted and involved obscurity :— 


“Tf, then, such a change of things took place upon the introduction of 
our iron roads, if within half a century of the date at which no man had 
ever taken his stand in a railway carriage—for the first passengers were 

not accommodated with seats to sit upon—if within half a century of the 
first passenger being booked to enter on a railway journey not exceeding 
a possible 55 miles, and a speed not exceeding 17 miles an hour—which, 
nevertheless, at that time it was sadly feared would be the means 
of not only filling the hospitals with victims of accidents therefrom, 
but the asylums with those bereft of their wits by the excessive 
rapid ond totally unnatural transportation of their bodies through 
space—if 50 years, counting from passenger No. 1, was to see as a fait 
accomplt a new mode of travel capable of accomplishing, and which 
actually did accomplish, the comfortable transportation of a number of 
human beings equal to more than twice the total population of the whole 
of the country in a single year ; and when, for the purposes of such trans- 
port, it was necessary to purchase, to own, and to maintain every yard of 
the soil overrun by, and adjacent to, the line of travel of such novel 
system of locomotion, what is reasonably to be expected of a new mode of 
locomotion and transport, for which over 1C0,000 miles of the requisite 
permanent way exist at this moment, and this, moreover, in a condition fit 
to be traversed by automotive vehicles which our engineers and mechanicians, 
thanks in a great degree to experience gained upon iron roads since the day 
of booking passenger No. 1, are to-day ready to design and to construct? 

There is not a full-stop anywhere, and the substitute at the 
end is the first and only indication that this long rigmarole is 
asking a question. It all seems to be about No. 1, but what 
it wants to know about him we fail to grasp. Can it mean 
that the Phoenix Park assassins rode to their murderous work 
on a horseless carriage? We give it up, just as we have been 
obliged to give up reading the book. Like much else con- 
nected with motor cars, it is all very mysterious, and for most 
people it will be a closed book. 


Die Versorgung der Stadte mit Elektricitat. 
MILLER. Vol. I. (Darmstadt: Arnold Bergatriisser.) 

This volume is the first of & thoroughly technieal two- 
volume treatise on the design of urban electric supply stations. 
To the best of our belief no such work has yet been published, 
and consequently, though the present book is in a foreign 
language, it merits more than a passing comment. This, especi- 
ally as Dr. Oskar von Miller is considered to be one of the first 
authorities on central-station design in Germany— in fact, he 
leads us to infer as much from his preface, in which he speaks 
of his seven years’ occupation of the post of manager of the 
Allgemeine Elektricitäts Gesellschaft, and gives a list of some 
of the central stations he has since designed in his capacity 
as consulting engineer. 

The first volume is entirely devoted to the design of the 
distributing network and to the consideration of the various 
systems of distribution, the former being dealt with much 
more fully than the latter. The second volume will consider 
the generating station and its equipment, overhead and under- 
ground mains, meters, estimates, tenders and tariff. 

The first chapter is headed Introduction, and is chiefly 
devoted to a ‘‘popular " exposition of the advantages of elec- 
tric light and power. This appears rather out of place in a 
technical book, unless it is intended as bait to tho general 
public. Its presence is accounted for in Chapter II., which 


By OSKAR VON 


deals with methods of estimating the probable demand for 
current. The advance canvassers are to study Chapter I., so 
as to enlighten prospective customers, and to help them to 
fill in the canvassing circulars, which are given the appropriate 
name of “ question-sheets." These sheets not only inquire 
the number of incandescent and arc lamps and the number of 
motors required at once, but also ask for full particulars as to 
the amount of artificial light at present used, and as to the 
number, nature, and horse-power of any machinery installed 
on the premises. These sheets, when returned filled in, 
enable the probable initial and future demand to be estimated 


and the position of the distributing mains to be marked on 
the map. Such a method would probably give good results 


in Germany, where anything official-looking is treated with 


respect and deference; but we fear the average British house- 


holder would resent such questions, even though they 
emanated from the engineer of a municipality. 

The next chapter describes an elaborate system of calcu- 
lating the sizes of the distribution mains and feeders. This 
is dealt with in a most excellent and systematic way, and the 
methods might be used with advantage if the demand for 
current from the network were known and more or less con} 
stant; but when, as must always be the case when a network 
is first designed, the load on each section is estimated and 
then rounded off, and the size of the conductors is calculated 
from this figure, and is in its turn rounded off, such elaborate 
methods of calculation are hardly necessary. Ifthe treatise be 
looked upon solely as an educational work, the detailed dis- 
cussion of these methods of calculating the size of the con- 
ductors would be excellent practice for the student; but for a 
practical engineer they are far too professorial. The practical 
engineer probably uses a different ‘‘ method” in each case. 

The fourth chapter, dealing with systems of distribution, is 
decidedly incomplete. No series system is mentioned; in fact, 
street lighting is for the most part ignored all through the 
book. Neither is any mention made of continuous-current 
transformer systems. The desirability of employing a 200 or 
220-volt house-terminal pressure is not even discussed. 

Notwithstanding the imperfections referred to, we should 
like to see an English book covering similar ground ; and we 
are looking forward to the second volume of Dr. von Miller’s 
work. 


SOME EXPERIMENTS ON THE EFFECT OF ULTRA- 
VIOLET LIGHT ON CHLORINE AND HYDROGEN. 


BY J. WILD, B.SC., AND J. A. HARKER, D. SC. 


In a Paper published in Wzedemann’s Annalen, XXXII., 
1887, page 894, E. Pringsheim describes & number of interest- 
ing experiments on the action of light on hydrogen and 
chlorine. After an exhaustive study of the progress of the 
reaction and of the phenomenon named by Bunsen and Roscoe 
‘¢ photochemical induction, he describes a peculiar fact, which 
he was the first to observe, that when a very sensitive mixture 
of chlorine and hydrogen in equal volumes is exposed to a 
flash of comparatively strong light, acting for an extremely 
short time, a sudden expansion, followed by an equally sudden 
contraction, takes place; and, provided the successive flashes of light 
are separated from one another by sufficiently long intervals, 
this is accompanied by no formation of hydrochloric acid. One 
of us having had occasion, when working with chlorine and 
hydrogen some years ago, to repeat this experiment of Pring- 
sheim, it seemed to be of interest to determine what would 
be the effect if not only visible light but the more refran- 
gible rays of the violet and ultra-violet end of the spectrum, 
which are cut off almost entirely by the glass wall of the tube, 
were allowed to fall upon the gas. The experiments described 
were made at Woodley in 1895. 

It has been shown by Hertz, Elster and Geitel, E. Wiede- 
mann and others, that these ultra-violet rays have a very marked 
effect on the physical properties of gases, especially as regards the 
manner in which they conduct electricity; we therefore thought 
it possible that this effect might lead to some action on the 
sensitive mixture, possibly sufficiently energetic to bring about 
explosive combination, even in almost total absence of visible 
rays. 
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For this purpose the apparatus of Pringsheim had to be modified 
by arranging at some point in the glass wall of the **insolation"' 
tube a window of some material, which should be transparent 
to ultra-violet rays. From Hertz's experiments quartz seems 
to be the most convenient, and accordingly a tube was con- 
structed of the form shown at A in Fig. 1, furnished with a 
window consisting of athin plate of well-polished quartz, about 
O-'7mm. in thickness. The edge of the rather thick tube to 
which this was fastened was ground to a plane surface, the 
quartz plate being cemented to it by a mixture of strong sili- 
cate of soda solution and powdered glass. Fused nitrate of 
silver as used by Dewar was tried, bu& was found to be some- 
what acted on in presence of the moist gas. The bulb was 
provided with an inlet tube having on it a three-way tap T, 
lubricated by syrupy phosphoric anhydride, and a graduated 
gauge of thick walled tubing G, about 1mm. bore, containing 
water. This tube served as an exit for the gas. 

The (Н + Cl) was generated from an electrolyser E of the 
form described by Dixon and Harker in the Proc. Manchester 
Lit. and Phil. Society, Ser. 4, Vol. IV., p. 4, and consisted of a 
large wide-mouthed bottle, holding about three litres. Through 
the stopper of this passed the electrodes of uncored electric arc 
carbon, which had formerly been heated in a current of 
chlorine, and then steeped in paraffin wax melted in vacuo. 
This precaution is necessary to avoid the creeping of acid 
through the pores of the material toward the points of contact 
of the electrodes with the wires conveying the current. The 
carbons, which are about 10in. long, are removed while hot 
from the melted paraffin, and cemented by means of more wax 
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Fic. 1.—General View of Electrolyser, Gas-contaiuing Bulb, Gauge, &c. 


into tightly-fitting glass tubes covering the upper half of their 
length. These are widened above to form mercury-cup con- 
tacts. The inner surface of the india-rubber stopper is pro- 
tected from the chlorine by a layer of paraffin melted on to 
the stopper after insertion. 

The electrolyser is filled through an inlet tube with pure 
‘strong HCl solution, which is further strengthened by passing 
a current of HCl gas for about an hour. In order to diminish 
the length of time necessary for electrolysis before the evolu- 
tion of a sensitive mixture begins, chlorine is passed for a 
short time. A current of about 0°2 ampere is now passed 
. through the electrolyser for about 24 hours. To test the 
quality of the gas evolved, the current is then temporarily 
increased to 1 to 2 amperes, and the gas is passed through & 
bulb of the kind used for exhibiting the explosion of the mixed 
gases, and a sample sealed off in the usual way. This is 
tested with flashes of Mg powder and КСІО,, an approxi- 
mate measure of the sensitiveness of the mixture being given 
by the maximum distance from the flash at which explosion 
takes place. 

The upper portion of the electrolyser and the whole of the 
tubes conveying the mixture, excepting the gauge tube and 
quartz window, were blackened with a dead black varnish, and 
were further wrapped in several thicknesses of black paper to 
prevent any possible induction by any feeble stray light 
which might reach them. In no part of the apparatus was the 
gas allowed to come into contact with india-rubber, since from 
previous experience we know that passage through a singlo 
india-rubber connection was sufficient to prevent the mixture 
ever reaching its highest sensitiveness. 


1 


When tests show the mixture to be fairly sensitive to 
light, the three-way tap is turned so that the gas passes 
through the bulb and gauge, bubbling through the water con- 
tained in it. After the mixture has been found to respond 
well to the ordinary tests, electrolysis may have to be continued 
for some time before the gas attains the high degree of sensi- 
tiveness required for this experiment. We have noticed that 
very sensitive gas is obtained most easily when the current 
density is relatively low, the rate of evolution being consequently 
comparatively slow, the current not exceeding about 2 amperes, 
giving 20—25cc. of gas per minute. 

The source of light used was a spark, the radiation from 
which could be studied by the method described by Hertz 
(Niedemann's Annalen XXXI., p. 988; Ausbreitung der Electris- 
chen Kraft, p. 69). By means of two induction coils joined in 
series to & battery and contact key (Fig. 2), two sparks could 
be produced at the same instant. The larger coil, C,, was а 
4in. Apps, the secondary circuit of which was wound with 
thicker wire than usual, and the other, C,, a small one, the 
maximum sparking of which distance was about 2cm. For 
these experiments its condenser was disconnected and its 
contact breaker was not in action. The spark from the large 
coil which was to be the “ active " spark for the (H + Cl) experi- 
ments was taken between clean brass balls, B., D, (Fig. 2) 
about 10mm. apart, and the terminals of the smaller coil were 
connected to a spark micrometer M, having platinum balls 
about 8mm. diameter, the distance of which apart was capable 
of adjustment and accurate measurement to 001mm. by means 
of a fine steel screw with divided head. 


Ете. 2.—Plan of the Sparking Arrangements. 


The radiation from the first spark was studied in the manner 
described by Hertz, and its effect of elongating the maximum 
striking distance of the second spark, when the light of the 
former fell on the latter, was observed. After some adjust- 
ments had been made in the coils, and experience had been 
gained in the measurements, it was found, when the sparks 
were about 10cm. apart, that the increase in the length of the 
secondary spark, when the light of the primary fell upon it, 
might, under favourable circumstances, attain as much as 60 
to 70 per cent. By this method we were able to show that at the 
time of the test the light af the primary spark contained a large 
quantity of the ultra-violet, which we were anxious to utilise. 

The spark-gap was arranged to be opposite a hole in the 
box in which the electrolytic apparatus was placed, at about 
10cm. distance from the quartz window. At the same dis- 
tance from the active spark, on the other side of it, is placed 
the micrometer, its terminals being usually about 1mm. apart. 
The scale of the gauge-tube is illuminated from behind, and 
could be read through a window in front of the box. The 
electrolysis being interrupted, and the reading of the gauge 
having become steady after closing the inlet tap, a single spark 
is then passed between the terminals. If the gaseous mixture 
is sufficiently sensitive, a very sudden expansion, varying from 
2mm. to бшш. according to the distance and intensity of the 
spark, took place, followed immediately by an equally sudden 
contraction. Observations of the steady points of equilibrium 
of the gauge could be made to about O:1mm., and of the kicks 
to about 02mm. It was found that if between successive 
sparks an interval of two minutes be allowed, and the box 
containing the apparatus was shielded from draughts and 


.692 


: THE ELECTRICIAN, MARCH 19, 1897 


temperature changes, absolutely no change took place trace- 
able to the formation of HCl, however intense the kick; but 
with 80-second intervals and prolonged action the slow forma- 
tion of HCl was easily detected. Preliminary measurements 
by means of the secondary spark showed that the visual 
intensity of the primary was no measure of the amount of 
ultra-violet present, Hertz’s conclusions on this point being 
entirely confirmed. 

It now remained to ascertain how much, if any, of the 
total action of the primary spark in producing the kick was 
due to the ultra-violet, and the following is a summary of 
the experiments made :— 

(1.) A plate of thin glass, or the thinnest sheet of mica, 
interposed in front of the quartz window, made no perceptible 
difference in the kick, except such as would easily be 
accounted for by reflection. The same glass or mica inter- 
posed between the active and passive sparks was found 
to be quite opaque to the ultra-violet rays, entirely cutting off 
their action. 

(2.) If the active spark be arranged to give much ultra-violet 
(as shown by tests) and but little visible light, the kick is 
greatly diminished; whereas if a Leyden jar be connected 
across the spark terminals, and the visual intensity is increased, 
the kick is also greatly increased. 

(8.) Sparks from a small Wimshurst machine were found to 
be as active as those from the coil. The effect apparently 
varied directly in intensity with the visual brightness of the 
р and when a jar was placed in circuit with the capacity of 
the jar. 

The experiments were repeated on three different occasions, 
but with the same result, viz., that no action could be detected 
which could be attributed to the presence of ultra-violet, the 
insertion of a layer of any substance such as glass or mica, 
which is quite opaque to the ultra-violet, making no perceptible 
difference in the effect obtained. This was contrary to our 
expectations, since Hertz showed that chlorine and also most 
coloured gases and vapours partially absorb the ultra-violet 
radiation, but is analogous to the non-action of Röntgen rays 
оп Н + Cl, as shown by Dixon and Baker (Chem. Soc. Jour., 
CCCCVL, 1896, p. 1,808), and by Rzewuski (Weed, Beibl., 
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XX., 1896, р. 1,016). 


ELECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES.—IX.* 


BY JOHN B. C. KERSHAW, F.I.C. 


MISCELLANEOUS PRODUCTS. 


In this article i& will only be possible to deal very briefly 
with the remaining electro-chemical and electro-metallurgical 
processes which are at present in industrial operation. Most 
of these represent very recent developments; and in many 
cases the industrial data concerning them are scanty and 
incomplete. 

Electric Furnace Products.—Moissan’s classical researches 
upon high temperature reactions have revealed a large number 
of new compounds of carbon and other elements. A tempera- 
ture of 8,500 C. has been attained in this furnace, and carbon 
has been vapourised. Calcium carbide (CaC,) and silicium 
carbide (SiC) have excited most attention, since both are 
formed from cheap raw materials. The former is typical of 
the carbides, which decompose water and yield acetylene or 
methane; the latter, of those*which are very stable but 
exceedingly hard, and which are good substitutes for emery. 
The production of these compounds in the electric furnace 
was accidentally discovered in the United States by Willson 
and Acheson ; but to Moissan belongs the chief credit, since 
he has, as a scientist, systematically investigated and classi- 
fied all electric furnace products. It is well to note also 
that calcium carbide was no new product, carbides having 
been known to Davy in 1836 and to Wohler in 1862. The 
manufacture of these carbides on an industrial scale has 
3 For к articles 5 UR Electrician, December 25, 1896, January 
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Table I. 


Calcium carbide. 


Silicium carbide. 


Country. 

Works. Process. 
United States 4 Willson 
German 3 sien 
Switzerland ................ 3 ve 
France Quse aveo eta xe prs 2 Pictet 
England d 1 Willson 
Belgium ..................... 1 Pictet 
Holland ................. ... 1 


developed rapidly ; there are now 19 plants in operation, as 
shown in Table I. Many of those producing calcium carbide 
are small; and its manufacture is, in some cases, carried 
on in conjunction with the processes described in earlier 
articles. The principle underlying the formation of all car- 
bides is the same. The oxide or carbonate of the one element, 
finely ground and intimately mixed with ground coke, is 
placed in an electric furnace, and is heated, for a shorter or 
longer time, at a very high temperature. The carbon first 
reduces the oxide, and then combines with the liberated metal 
or element to form its carbide. The furnaces vary in size and 
details of construction. At Froges the old aluminium pots 
are being successfully used for producing calcium carbide. At 
Niagara a furnace shell covers a trolley on wheels, which is 
drawn out when its charge of coke and lime is fully converted 
into carbide. Four of these furnaces absorb 500 н.р. each, 
and turn out 2} tons each per day. Carbons are in all cases 
used as electrodes. The currents may be direct or alternating. 
At Spray, U. S.A., an alternating current of 1,600 to 2,000 
amperes at 100 volts is used for producing calcium carbide. At 
Niagara silieium carbide is made in large furnaces, charged 
with silicates and coke. Energy=1,000 E.H.P. is poured 
into these furnaces for 24 hours to produce two tons of the 
silicium carbide or carborundum. The cost for energy alone 
is thus £6. 58. per ton (at 1d. per E. H. P. hour). 

Very reliable statements of the cost of production of calcium 
carbide at Spray give the cost as £6. 108, per ton of 82 per 
cent. carbide. A reduction in cost to £4 per ton is held to be 
possible. The sale price at present varies from £16 to £28 
in different countries. The profits must, therefore, be 
extremely gratifying; but will hardly remain so. It will be 
noticed in Table I., that whilst Willson's process is being used 
in England and the United States, and Pictet’s process in 
France, Belgium and Holland; in Germany and Switzerland 
they are wiser, and appear to be adopting Borcher's advice to 
make the carbide, and to pay no royalties. | 

This custom may be expected to spread, if calcium carbide 
manufacture becomes a permanent industry. It will, of course, 
tend to cheapen production and benefit the consumers; but 
will not be viewed with favour by those existing companies 
that have paid large sums for patent rights. 

Zine, from its Ores.— These processes differ from all those pre- 
viously described (excepting that for the aluminium production) 
in that they are truly electro-metallurgical in character, i. s., 
their aim is to extract the metal from its ore. The two prin- 
cipal ones both relate to the famous Broken Hill ore, of New 
South Wales; an ore that has hitherto been practically 
unworkable. This ore contains about 30 per cent. each of 
lead and zinc as sulphides, and from 2502. to 8007. silver per 
ton. The first process — that patented by Ashcroft in 1898— 
consists in lixiviating the roasted ore, with a ferric chloride or 
sulphate solution. ‘This solution is then, after removal of the 
iron by heating, electrolysed in order to obtain the zinc. This 
process, of which full details may be found in Swinburne's 
Cantor Lecture П. (see The Electrician, Vol. XXXVII., p. 696), 
after trial on a fairly large experimental scale at Grays, in 
Essex, in 1895 and 1896, has passed into the hands of the 
Sulphide Corporation, which, with а capital of £1,100,000, 
are erecting a large works at Newcastle, New South Wales, 
near to the Broken Hill Mines. This works was expected to 
commence operations in January last. 

A second process, having for its object the extraction of the 
zinc and silver from this same ore, is that of Siemens and 
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Halske. The electrolyte, in this case, is a solution of zinc 
sulphate obtained by leaching the roasted ore with sulphuric 
acid solutions. As in Ashcroft’s process, this zinc solution 
requires purification before it can be admitted to the depositing 
vats. A company, the Smelting Company of Australia, 
has been floated in London, with a capital of £500,000; and 
under its auspices this process, which has hitherto only been 
worked on an experimental scale in Berlin, is to be introduced 
at Illawana, New South Wales. The quiet way in which the 
enormous sum of £1,600,000 has been raised for these two 
schemes, is a clear indication that those who have supplied 
this capital are convinced of the ultimate success of these new 
electro-metallurgical methods of treating the refractory Broken 
Hill ores. A third zinc extraction process is that of Dieffen- 
bach; which has recently been put in operation at Duisburg in 
Germany. A zinc-holding burnt pyrites is treated to obtain 
zinc chloride solution, and this is then electrolysed ; 600 н.р. 
is to be ultimately used. In England an electrolytic extrac- 
tion process is about to be tried on a small experimental scale 
in Cornwall upon Cornish гіпс ores. If this is a success doubt- 
less more will be heard of it. 

Potassium and Sodium.—The methods for production of these 
metals by electrolysis of the fused hydrate have been perfected 
by Castner and others, and are now а great success. The 
Aluminium Company at Oldbury, which formerly produced 
sodium by a chemical reduction process, now use Castner's 
electrolytic process for the whole production of five to six 
tons per week. The current used at these works is one of 
1,000 amperes at 44 volts. Sodium is also produced by a 
similar process at one other works in England, and at one in 
Berlin. Potassium was produced in 1895 at Patricroft, near 
Manchester, by a small electrolytic plant. The market for 
these metals is, of course, small ; but the demand is at present 
wholly met by the electrolytic methods of production. 


zone and Disinfeclants.—The production of ozone on an 
experimental scale is carried on in London and at Greiffen- 
berg in Germany: In the former case, varnishes and oils are 
bleached by its use alone ; in the latter case it is used in con- 
junction with chlorine for bleaching textile goods. Richards 
states that it is also used on an industrial scale for sugar refining 
in Germany. There are many patents relating to the produc- 
tion of ozone by an electric discharge. They are all alike in 
rinciple, and differ only in details of apparatus or method. 
High-tension alternating currents (10,000 to 25,000 volts) are 
obtained from transformers, and are caused to discharge 
silently through an atmosphere containing oxygen. The pro- 
duction of mixtures containing up to 5 per cent. of ozone is 
comparatively simple. 

The Hermite sanitation process is one just emerging from 
its experimental stage. In this case the oxychlorine com- 
pounds, formed by the electrolysis of sea water, are employed 
to deodorise sewage. This process is working with some 
degree of success at Ipswich, Netley Hospital and at Mar- 
seilles ; a plant has also been ordered for Bombay. 


Copper.—The refineries dealt with in Articles II. and III. 
produce only rough plates of copper, which generally are 
re-melted, and sold in ingot form. The two processes now to 
be mentioned have as their object the deposition of the copper 
in the form in which it is ultimately used. A revolving 
mandril acts as cathode, and tubes, &c., are formed upon it. 
The earlier process, that patented by Elmore, has encountered 
many difficulties in overcoming the tendency of the copper to 
scale in these electro-deposited articles; but these appear to 
have been at last overcome, and the works in operation for 
some years at Leeds, at Dives, near Havre, and at Schladern, 
in Germany, with an aggregate capacity = 355 tons per week, 
may be expected to at last produce some profit for the long- 
expectant shareholders. 

- Asecond process is that recently purchased from the inventor, 
M. Dumaulis. by the Electrical Copper Company, which is 
erecting works at Widnes, after having seen the process satis- 
factorily at work on an experimental scale near Paris. The 
capital of this Company is £500,000. 


Nickel.—Nickel is produced by electrolytic methods by 
Messrs. Bolton, at Froghall; the Oxford Copper Company, 


U. S. A.; and by Gustav Menne et Cie., at Siegen in Germany. 
The latter firm uses a regulus containing 40 per cent. copper 
and 80 per cent. nickel in the depositing vat as anodes; 
the copper is first deposited, and the nickel is allowed to pass 
into solution. Е 

Tanned Goods.—Of electro-tanning processes much has been 
written, but tanners are essentially conservative; and, so far, 
only one tannery appears to be using electricity for tanning 
purposes. This is at Orbe, in Switzerland, where 800 skins 
per week are passed through the tan pits. | 

Organic Preparations.—There is no doubt that the electro- 
lytic method of obtaining oxidations and reductions in the 
manufacture of pharmaceutical and other organic. chemicals 
is extending rapidly in Germany, the home of this industry. 
Droadly speaking, reduction is the reaction in the cathode 
division, and oxidation that in the anode division of all elec- 
trolytic cells. The simplicity and cleanliness of the electrolytic 
method is a point much in its favour in dealing with these 
pharmaceutical products of high value. More complicated 
reactions are also being carried out by electrolytic methods; 
as, for example, the production of chloroform, which is said to 
be produced by such a method by the Chem. Fabrik vorm. 
Schering. | 

Tin.—The recovery of tin from tin scrap is stated by 
Borchers to be carried. on at many works in Germany. A 
10 per cent. soda solution is the usual electrolyte. Messrs. 
Bolton, at Froghall, Staffordshire, have refined tin for some 
years by an electrolytic process similar in principle to that 
used for copper. The tin is deposited in coarse crystals, and 
is remelted before use in the wire factory. : | 

Hydrogen.—Hydrogen gas, compressed in steel cylinders 
under 125-150 atmospheres, is sold by the Vereinigte Chem: 
Fabrik, at Leopoldschall, in Germany. This gas is that 
obtained as & by-product in the electrolytic alkali process 
carried on there. | we 
"White Lead.—A process, patented by Brown, of Boston, 
U.S.A., for the production of this compound by combined 
electrolytical and chemical methods, has been worked with 
most satisfactory results a& Cambridge, Massachusetts. 
^ Galvanised Iron.—The Cowper-Coles electro-galvanising 
process is worked by several firms in this country. In 
Germany several works use a similar process. 


THE HAYCRAFT GOLD EXTRACTION PROCESS. 


Some months ago (see The Electrician, November 277, 1896, 
p. 188) we referred briefly to this process, and indicated that 
existing published descriptions left much to be desired in 
clearness. Since then a more detailed account has been placed 
before us, the salient points of which we reproduce for our 
readers. | 

The Haycraft process is an attempt to combine amalgama- 
tion and chlorination in one process and in one apparatus. 
The apparatus consists of a circular iron pan with a circular 
depression in the centre, in which mercury is placed. Ore 
and water, containing 2 to 4 per cent. of common salt, are 
filled into the pan, and agitated by a stirrer driven by a central 
shaft. The coarse gold falls to the bottom, and is caught by the 
mercury. So far for the purely amalgamating part of the 
process, which is primarily directed to the selection and reten- 
tion of the coarse gold. Next, the stirrer is not merely a 
stirrer but also an anode, its. beaters being provided with 
carbon shoes, hanging clear of the pan and connected with the 
positive pole of a dynamo; further, the mercury is not merely 
a solvent for coarse gold, but is also a cathode, being con- 
nected with the negative pole of a dynamo. The electrolyte 
is the salt dissolved in the water in the pan. 

What takes place is stated to be this: Chlorine is evolved 
at the anode, and dissolves fine and float gold, and refractory 
gold, such as is associated with pyrites, in the ordinary way 
proper to a common chlorinating plant. Sodium is liberated 
at the cathode, and dissolves in the mercury. [We presume 
that an incidental result is to “quicken” the mercury, i. e., 
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to prevent its fouling, sodium being sometimes used for this 
purpose in amalgamating plants of the usual type.] The 
solution of chloride of gold formed by the action of the 
chlorine evolved at the anode gradually passes to the lower 
part of the pan and is there electrolysed, its chlorine being 
again liberated and the gold caught by the mercury cathode, 
the activity of which is probably enhanced by the sodium dis- 
solved in it. The whole operation is carried out at the boiling 
temperature. When extraction is complete the exhausted ore 
and the water are run off, the water separated and returned 
and a new charge of ore added, the operation being repeated 
until enough gold has been collected by the mercury to 
warrant its being squeezed and the separated amalgam retorted 
in the customary way. 

The notion embodied in this apparatus is undoubtedly inge- 
nious, and is in some respects sound, because it is re ised 
that coarse and fine gold should be dealt with by different 
methods; and in this case an endeavour is made to do so in 
one apparatus and at a single operation. 

What the actual value of the process is can only be decided 
by experiment, and the Company quote numerous experiments 
which show a high percentage of gold extracted. All such 
figures, however, depend upon the accuracy of the original 
assay of the ore fed in, as much ae on the correct return of 
the gold recovered ; and, although we have no wish whatever 
to cast discredit on the figures given by the Company, yet in 
a matter of this kind it appears to us that в few independent 
trials would be more convincing. 

Putting this aside, there are several points which would 
have to be considered before accepting the design of the 
apparatus as completely satisfactory. In the first place, it is 
doubtful whether the heavy particles of coarse gold would 
find their way with certainty to the pool of mercury in the 
middle of the pan; secondly, whether the quantity of chlorine 
evolved at the carbon anodes, if sufficient to be effective in 
dissolving the fine and refractory gold, would not be rather a 
nuisance in à hot solution ; thirdly, whether the arms carrying 
the rods serving both as stirrers and anodes are not likely to 
suffer severely in a chlorinating solution. 
| As we have already stated, the process is decidedly ingenious, 
and does not resemble many of its congeners by violating 
every known law of chemistry and physies, but we should be 
glad to be convinced of its practicability in respect of the 
issues we have raised above. 


A SIMPLE ELECTRICAL FURNACE. 


— — 


The usefulness of a small cheap eleotrical furnace for experimental 
and lecture purposes in places where a fairly large source of elec- 
trical energy is available has been recognised by Herren F. W. 
Kiister and F. Bolezalek, who have lately described such an instru- 
ment in the Zeitschrift fiir Elektrochemie. 

The furnace can be made of the simplest materials, such ав are 
available in every laboratory. Two large lumps of lime are pro- 
cured, and from them are cut two rectangular blocks, one 15cm. or 
20cm. square and 12cm. in thickness, the other of similar section and 
140m. in thickness. A hole 4cm. in diameter is bored through the 
middle of the lower block, and a cylindrical carbon rod is fitted to 
it closely. The carbon is thrust in as far as the middle of the 
thickness of the block, as shown in the figure, so as to leave a 
cavity having a capacity of about 75cc., serving as the chamber in 
which the reactions to be studied may take place. The upper 
block, which is the thicker of the two, serves as a lid. From its 
lower side a bore hole is started 4cm. in width and 80m. deep, 
acting as the upper half of the reaction chamber. This hole is con- 
tinued of smaller diameter (1‘5cm.) to receive the upper carbon 
electrode which fits with some friction so as to make a close joint. 
Two diagonal holes are also provided in this upper block (see Fig.), 
that on the left being for the escape of gas generated in the hearth 
of the furnace, and that on the right being designed as a hopper 
for feeding in the material to be treated ; this latter is continued by 
the sheet-iron funnel, T. The surfaces, CD, of the lime blocks are 
made plane by grinding on a sandstone slab, and then further fitted 
by being rubbed together. It is easy to make in this way a joint 
which is nearly gastight. As the lime blocks are apt to crack when 
intensely heated internally, they should be strengthened by pieces 
of sheet-iron bent at a right angle and placed to protect each 
. corner, the whole being then bound with iron-wire into a compact 

block. Connection with the electrodes is made in the usual way, 


care being taken to have the conductor to the upper carbon bent 
in a large curve to permit free movement of the electrode in a verti- 
cal direction. The upper electrode may be conveniently held in a 
retort clamp with a long shank, so as to allow of adjestment even 
when it gets hot. 

The furnace is used in the following way : The reaction chamber 
is partly filled with the material to be treated, the upper block is 
put in place, the upper electrode (which should be pointed) is 
pushed down until it touches the lower carbon, more material is 
filled in through the sheet-iron funnel until the funnel is full. The 
circuit is then closed and the upper carbon raised to start an arc. 
Using 36 secondary cells in series for eath 180 ampere hours 
required, the current can beso regulated by raising the upper eleo- 
trode as to give a voltage at the terminals of 40 volts with a constant 
current of 60 amperes. In order to avoid an excessive current at 
first, a resistance (which can be cut out at will) of 0:36 ohm is 
interposed. The current can readily be adjusted so that the circuit 
cutout designed to fuse at 75 amperes is never melted. 

When the furnace has been started, carbon monoxide is given 
off at the opening G, and should be kindled there ; after running 
some time the gas if accidentally extinguished will re-ignite of its 
own accord. Commonly the flame is about 300m. long, and so bril- 
liant from volatilised calcium as to make a blinding glare, and 
to need obscuring with a dark glass plate for the comfort of the 
operator. This is better than the use of dark spectacles, as these 
make the necessary manipulations and reading of the instrumenta 


difficult. The point when the first charge has been run down can 
be detected by the diminution of the flame from thé vent of the 
furnace, and a fresh quantity may be introduced by raising the 
upper carbon so as to diminish the current passing, breaking any 
crust which may have formed over the lower end of the feeding 
hopper by means of a rod of porcelain or pipeclay, then loweri 
the carbon until the full current is restored, the new materia 
being thrust in little by little down the funnel. The length of the 
flame of the escaping gases serves as an index of the progress of the 
reaction within. When the operation takes more than about half 
an hour it may happen that the vent hole for gas becomes stopped 
with volatilised products; in this саве the obstruction must be 
removed by the use of a clay rod thrust in, and quickly withdrawn 
lest it melt. It is possible to fuse a charge of 500 grammes in half 
an hour to one hour, without noteworthy loss. After the furnace 
has been shut down, about an hour must elapse before it can be 
handled, but it is instructive to raise the upper block for a moment 
to get a glimpse of the intense white heat of the reaction chamber. 

It is desirable to use the furnace under a hood with a good 
draught, but for short runs it can be used in the open laboratory 
without serious inconvenience. 


—— — ае 
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METHODS OF CHARGING FOR ELECTRICITY 
SUPPLY.* 


BY R. P, WILSON. 


This subject has recently received some considerable attention at 


the hands of central-station engineers, both in this country and 
on the Continent, and several more or less successful attempts have 
been made to arrive at and substitute for the primitive method of 
giving discounts in proportion only to the number of unita con- 
sumed, a system which is equitable to the consumers generally and 
remunerative to the ** undertakers." 


The following systems are at present in use :— 
1. Discount on the number of units consumed. 
2. Discount based on the number of units consumed per lamp 


installed. | 
Daylight circuits at reduced rates. 
Motive power and cooking at reduced rates. 
Wright's maximum demand method. 
. Andrews’ modification, as used at Hastings. 
The sliding scale, adopted at Ayr. 
. Differential rates, based on time of demand, as at Norwich. 
. Differential rates, based on time of demand, as at Bristol. 
In this Paper it has not been considered necessary to attempt to 

nvince those who do not admit the shortcomings of the first of 
these systems, and the author contends that Dr. Hopkinson's state- 
ment of the case is fundamentally correct—that it is a statement of 
fact, not an expression of opinion. The first of these systems was 
adopted by several of the don stations and continues to exist, 
because the agreement entered into between undertakers whose 
areas of supply overlap, and who are consequently in competition 
with each other, has not yet terminated. The Westminster Com- 
pany still maintain that this system is right, for the reasons given 
in Mr. Hordern’s recent contributions to Lighting. Before con- 
sidering the merits of any system, it will be well to emphasise the 
fact that the ultimate objects of any system are :—(1) to popularise 
the use of electrical energy ; (2) to reduce the cost of production ; 
(3) to enable electricity to compete favourably with gas; (4) to 
provide an equitable basis of charging. These objects can only be 
achieved by increasing the output of the plant, or, as Dr. Hopkin- 
son expressed it, the rate of output ; it therefore follows that the 
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first step must necessarily be to ascertain the existing rate of pro- ! 


duction, and the secund to improve it by encouraging or subsidising 
those consumers who are profitable, and by pointing out the error 
of their ways to those who are pot profitable. 

The first system, or lack of system, does not fulfil any of these 
conditions, and the only purpose it serves is to prove Dr. Hopkinson's 
theory, which it does conclusively by the familiar method known as 
reductio ad absurdum. The second scheme which, as far as the 
author is aware, was devised by Dr. Hopkinson with a view to 
satisfying his conditions to some extent, is a considerable advance 
in the desired direction ; the objection to it is a fatal one, and 
consists in the fact that it discourages the use of lamps anywhere, 
except where they are burnt for long hours, or where they may be 
considered a necessity, thus a consumer has no inducement to use 
electric light throughout his premises, although there are many 
positions where lamps burnt only an hour a day may be most 
profitable to the station, but if the consumer’s discount varies 
inversely with the lamps installed he naturally restricts their num- 
ber. We now come to the ‘‘ Daylight" circuit. This system is in 
use at the Kensington Court station of the Kensington and Knights- 
bridge Company, and elsewhere, but is by no means satisfactory to 
the consumer. The principle on which this method is based is that 
a reduced charge should be made during hours of daylight. Two 
meters are provided and connected to the circuits, as shown in 
Fig. 1. in such a way that the turning on of any one lamp on the 
control circuit brings the high rate meter into operation and cuts 
out the other. This method involves considerable expense in 
wiring the premises, inasmuch as two distinct circuits are necessary. 
It is, as far as the author is aware, only used in shops. The shop- 
keepers find it very inconvenient, because the cost of rearranging 
the circuits makes it impossible to materially alter the distribution 
of the articles to be displayed. In cases where all three wires of a 
three-wire system are brought into the house no less than f ur 
meters are required, and the distributing board must be provided 
with five bus-bars as well as the specially constructed switches for 
the control circuit (see Fig. 2) The complications necessary to 
carry out this system in a five-wire circuit are too appalling to 
contemplate. The author will be glad to hear anything that cau 
be said in support of this method, which appears to him crude and 
complicated. 

The fourth system provides for the consumption of power in 
motors and cooking utensils at reduced rates. Here, again, at 
least two distinot circuits and meters are required; but the possible, 
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| paratively unprofitable. 
| of the reduction on-taking a-quantity method, and is, indeed, not 


| and, in fact, inevitable overlapping of the consumption in the 
I power and lighting circuits is ignored, and it is quite conceivable 


that a consumer using power without restriction would be com- 
This system is a very small modification 


as comprehensive unless worked in conjunction with it, as con- 
sumers of light alone derive no benefit from it. It is quite as 
important to popularise the use of electricity for light as it is for 
motive power, for the reason that by far the majority of a central 
station's existing consumers do not, and never will use motors, 
even if they can be induced to cook by electricity. 


SUPPLY 
+| MAINS 


DAY METER ` 


DAY CIRCUIT 


GENERAL METER 


Fio. 1. 


Wright's Maximum Demand Method.—The details of this 
system are so well known and are so clearly set forth in Mr. 
Wright’s Paper, read before the Municipal Electrical Association 
of June 11 last, that it would be superfluous to describe them here. 
Last time the author had the pleasure of addressing this Society 
he strongly advocated the use of the maximum demand indicator, 
and is given to understand that it has been very largely adopted, 
with eminently satisfactory results in every case. It is, unfortu- 
nately, impossible to devise a system that shall be in all respects 
perfect, and the results obtained at Brighton tend to show that 


Fic. 2.—Daylight System on 3-wire circuit. 


Wright's method leaves very little to be desired. It has, however, 
one small defect apart from its complication and expense-—-viz., 
that the spirit of the method has to be departed from because the 
indicated demands are not all simultaneous ; as a matter of fact, 
the sum of the demand indicator readings is 50 per cent. more 
than the actual maximum demand as represented by the actual 
output of the station at Brighton. And although, in making out 
the accounts, this discrepancy is taken into consideration, all the 
consumers do not benefit in the proper proportion. Mr. Andrews, 
at Hastings, has, with a view to avoiding the apparent complica- 
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tions of the demand ‘indicator, devised and put in practice a method 
of charging which takes. Wright's formula as a basis; but instead of 
so much per unit of maximum demand for the first hour, he 
charges one shilling per 8-c.p. lamps used simultaneously per 
quarter, and 6d. per unit consumed. This arrangement produces 
a tendency to turn on as few lamps simultaneously as possible, and 
thus attains the end in view. But there is some force in Mr. 
Wright’s criticism, that it would tend to reduce the number of 
lights installed, because the consumer argues that, by reducing the 
number of lamps installed, he reduces the number that can be 
turned on simultaneously. Mr. Andrews has not found this effect 
at Hastings, and there is no doubt that his charge is much simpler 
to explain to the consumer than Wright’s. The average layman 
cannot grasp the subtleties of a charge based on the maximum 
demand ; and this, after all, is not surprising when we consider 
how many years it has taken central-station engineers to realise its 
advantages. At Blackburn the consumers are agitating because 
they do not understand the system, and therefore fail to realise on 
what ground the Tramway Company should pay only 2d. per unit. 
It has been contended that there is only one Brighton, and that 
the magnificent results obtained by the maximum demand system 
at Brighton would not be realised anywhere else. Brighton may 
have peculiarities ; it is, in fact, unique in that there is only one 
Mr. Arthur Wright, but that the conditions of electricity supply 
are materially different to those that obtain in general is not sup- 
ported by any evidence ; on the contrary, the demand indicator 
produces the same results wherever it is adopted, whence it follows 
that the virtue lies in the system, not in the site. 


Mr. Hordern presumably contends that no system would have 
the effect of inducing consumers to extend their lighting, or to use 
power more effectually, than his sliding scale of discounts. The 
word his has been used advisedly, because he has made the system 
so entirely his own, in that he appears to be its only champion ; 
but the results actually obtained, wherever a differential charge is 
made, show that this contention is not justifiable. In the West- 
minster area there are an enormous number of residential flats, 
and in the majority of cases electric light is not used in passages, 
staircases, and basements, and in some cases the hall porter turns 
out the electric light and lights the gas every night at 9 p.m., 
and thus the supply company deprives itself of a large number of 
the most profitable lamps in the distriot. 

Another drawbook to the use of the maximum demand method 
is that an abnormal maximum may be indicated if more than the 
usual number of lights is used simultaneously for any one evening 
during the quarter ; and to obviate excessive charges arising from 
this cause, consumers are advised that they will have the privilege 
of paying only for the light they consume on such occasions if they 

ili previously advise the undertakers. This is no doubt satis- 
factory to the consumer (if he remembers to give notice) ; but it 
must be borne in mind that if his normal maximum demand is 
allowed to stand as the basis of his bill, he not only creates an 
objectionable rise in the peak of the load curve, but gets a larger 
number of units at a discount than a more profitable consumer. 

Many sliding scales have been devised and tried, with more or 
less satisfactory results. Mr. Ernest G. Pink adopted a system, 
at Ayr, which consisted in giving discounts to the various con. 
sumers based on the duration of their demand, or in the case of 
shops on the hour of closing. Shops closing at 7 p.m. get no 
discount. Public houses, restaurants, &c., closing at 10 p.m., 
224 per cent. Private houses, 35 per cent. This system 
apparently worked very well at Ayr, and in other places where it 
has been used ; but the complication in the accounts, due to giving 
one or more different discounts to every consumer, militates 
against its adoption even in small towns. One of the consumers 
at Ayr, who applied for a discount on the ground that he burnt 
lights in dark corners for very long hours, received no encourage- 
ment, although he was probably the most profitable consumer 
connected, on the ground that the undertakers were not respon- 
sible for structural difficulties.” 

We now come to what, in the author’s opinion, is by far the 
most satisfactory principle, namely the differential rates based on 
the time of day, 4s compared with the period and the area of the 
load curve peak. "The essential difference between this principle 
and Wright's is that, whereas his charges are based on individual 
demands, the time rates are based on the actual output of the 
station as a whole. If, as has been generally admitted, it is equit- 
able to grant discounts to the most profitable consumers, it follows 
that those who contribute least to the peak should benefit most 
largely by the system of discounts. It is quite reasonable that all 
consumers should pay some proportion of the standing charges ; 
but it is not reasonable to charge an early morning consumer, 
whose demand is 10 amperes, the same proportion as one whose 
10 amperes is demanded during the heavy load. Mr. Gisbert Kapp 
was the first who took this into consideration, and he patented 
what may be called a time switch,” whose duty it was to auto- 
matically control the registration of the meter in such a way that 
all the current consumed up to a certain hour should be charged 


at à reduced rate, and all the current consumed during the hours 
of heavy load should be charged at full price. This method has the 
unquestionable merit of simplicity, and the author has so far been 
unable to learn any sound objection to it as a principle. Mr. 
Kapp's time switches are used at Bristol, but only to a limited 
extent, that is to say, in the premises of only a few: consumers 
who have, or appear to have, special claims on the consideration 
of the undertakers as being exceptionally profitable consumers ; 
but it is difficult to understand how one unit supplied at 10 a.m. 
can be more profitable than another. At Norwich the principle is 
applied to every consumer on the circuit, so that every consumer 
is automatically given a discount in direct proportion to his value 
to the undertakers as à source of profit, irrespective of the actual 
gross revenue he represents. By this method all the meters are 
read in the usual way, and the amount registered is charged at so 
much per unit; but the meters register the whole or a fraction of 
the units actually consumed, according to the time when they are 
used ; and if for any reason any consumer increases the peak of the 
load curve on any night, because he is giving a dance or holding a 
prayer meeting, he pays for the privilege, because his meter regis- 
ters at the full rate. The disadvantage of the Norwich system lies 
in the method of its application. All the meters which are of the 
periodic type are controlled from a central clock in the supply 
station, which increases or decreases their period of inactivity, 
aocording to the time of day. 

From some points of view periodic meters are not in themselves 
desirable; but the objection to the Norwich system lies in the 
fact that a third wire for controlling the meter has to be led 
into every consumer's premises, so that it would be a matter of 
considerable difficulty to introduce the system in any station except 
at the commencement of the undertaking, while the first mains are 


Fic. 3. 


being laid. The expense of running a special main with a service 
to every consumer would appear to be prohibitive and impracticable 
in an established station. 

During the time that the author was a central-station engineer 
he devoted some considerable attention to this subject from a per- 
fectly disinterested point of view, and subsequently came to the 
conclusion that the maximum demand system was the best; but 
owing to some of the criticisms raised by those to whom he advo- 
cated its use he designed an automatic time switch. This instru- 
ment is a modification of Mr. Kapp’s, and has some claims to being 
considered an improvement. The switching-over arrangement is 
much simpler, more easily adjusted, and, consequently, much 
cheaper to make ; besides which, it is so constructed that both the 
commencement and the duration of both rates of charging can be 
varied and locked by means of one screw. The diagram (Fig. 3) 
shows the construction of the switch itself, which makes one com- 
plete revolution in 24 hours. Let us assume that the rates to be 
charged are 6d. and 3d. The duration of the 6d. rate is regulated 
by the position of the shield or quadrant S in relation to the peri- 
phery of the disc D and its commencement by loosening the disc 
on its shaft, and turning the hands of the clock till they show the 
time the 6d. rate should begin ; the disc is then turned on the 
shaft till the spring C falls off the point A on to the shield, which 
is in turn adjusted in the same way, so that the spring C falls back 
again on to the disc at the time when the 3d. rate commences again. 
The apparatus is provided with an indicator, which serves to show 
thə consumer the rate at which his consumption is being charged. 
The only serious objection that has been so far raised to this 
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apparatus is that the clocks might stop. This is, of course, į 
possible ; but the probability has been reduced to a minimum. ; 
The clock before you is constructed to go for 42 days, is English : 
made throughout, and is guaranteed by the makers not to gain or! 
lose more than one minute a week for 1D years; it may, therefore, 
be safely assumed that the clock is not a difficulty, but there is no 
doubt that, however perfect the clock may be, some of them will 
stop ; and it must be borne in mind that difficulties would arise in : 
the adjustment of accounts if they did. To minimise these difficul- 
ties, an automatic cut-out is provided, which causes the meter to ' 
register the full rate whenever the clock stops, and at the same: 
time throws over the indicator to 6d. ; thus the consumer has 
the opportunity of seeing, not only that the clock has stopped, but 


consider this sufficient inducement to communicate with the under- 
takers. Another difficulty, which is no more likely to happen 
than the stopping of the clock, is that a consumer might conceive 
the idea of trying to obtain an unfair reduction by overstating the 
time that the clock had stopped. To obviate any misunderstanding - 
in this way, a set of dials is geared to the switch, showing how 
many days and hours the clock has gone ; these dials are provided 
with a clutch, so that they may be set to zero when the meter- 
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reading is taken. In Mr. Kapp’s original arrangement, the altera- 
tion in the registration of the meter was effected by introducing a 
shunt across the terminals of the meter; but with very small 
resistances a shunt does not appear to be satisfactory, as a very 
small difference in the resistance of the switch contact would inter- 
fere with the accuracy of the meter-readings during probably 22 
ouv of the 24 hours. It is not quite so simple, but far preferable 
to alter the ampere turns by putting the series winding of two 
meters in scries during the 6d. rate, and cutting one out during 
the 3d. rate, or by arranging the winding on one meter so as to 
produce the desired result. The diagram shows the connection 
arranged for a shunt meter, and it will be seen that during the 
period of light load two compounding coils are provided, so that 
the starting point of the meter may not be impaired by reducing 
the current in the armature. 

In the case of ampere-hour meters (Fig. 4) without any shunt 
circuit, the indicator, in addition to showing the rate being charged, 
alters the meter connections and breaks its own exciting circuit at 
the end of its travel, so that no current is broken on the clock 
switch. | 

The other instrument, illustrated in Fig. 5, will, however, prob- 
ably appeal to a larger number. It consists of a maximum demand 


indicator, whose novelty and principal merit lies in its being an . 
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integral part of an ordinary meter, so that instead of having two 
separate instruments to buy and keep in stock, you have only one, 
and, of course, only one to fix. This instrument serves the purpose 
also of an indicating meter, and is provided with a pointer, from 
whose position the rate at which the meter is registering may be 
ascertained. In addition to saving the loss in E.M.F., inseparable 
from Wright's indicator, a considerable saving is effected by only 
having one instrument to calibrate ; there is also only one instru- 
ment to get out of order. The principle may, with more or less 
ease, be applied to any motor meter, and is really a torque indicator 
applied preferably to the existing retarding mechanism. In the 
case of the Thomson meter, the magnets which provide the brake 


are suspended, and their motion is opposed by a flat spiral spring. 
that he is being charged 6d., so that in all probability he would 


The torque between the disc and the magnets is proportional to the 
energy passing through the meter, so that the ultimate position of 
the frame supporting the magnets constitutes a measure of the rate 
at which the meter is registering. A loose pointer, mounted co- 
axially with the magnet frame, serves to show the maximum speed 
the meter has attained, and consequently the maximum demand. 

The sluggishness of the Wright indicator has been extolled as a 
virtue, but it is questionable whether it is so altogether. In the 
combined meter and indicator some care has been taken to avoid 
sluggishness, except to a very limited extent, although it can be 
made to work as slowly as may be desired. 

The net result of the publicity already given to the subjeot dealt 
with in this Paper appears to be that the only two systems that 
have attained any popularity are the maximum demand and the 
time switch. Mr. Hordern, in his reply to the recent controversy 


| in Lighting, appears to have some fear that the difficulties in 
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solving this question are insuperable ; but the author is sanguine 
that in the majority of cases it will be solved to the satisfaction of 
all parties concerned, and that at an early date. In conclusion, 
the author trusts that the advertising strain in this Paper will not 
militate against any utility that it may possibly possess ; but he 
has the satisfaction of knowing that no less a celebrity than Mr. 
Ferranti expressed an opinion, at an early meeting of this Society, 
to the effect that advertisements of this nature were not necessarily 
objectionable. 


NATIONAL TELEPHONE COMPANY’S STAFF DINNER 


The fourth annual dinner of the staff of the National Telephone Com- 
pany took place on Friday last at the Trocadero Restaurant, London, W. ; 
Mr. W. E. L. Gaine, General Manager of the Company, presiding. Mr. Gaine 
was supported by Mr. J. Staats Forbes, President of the Company, Lord 
Harris, Vice-President, Mr. W. C. Quilter, M.P., and Mr. George Franklin; 
and all the more prominent officials of the Company were present. The 
guests of the evening included Mr. W. H. Preece, Mr. J. C. Lamb, Sir 
Robert Hunter, Sir Henry Mance, Prof. D. E. Hughes, and many others. 

After the usual loyal toasts had been duly honoured, the CHAIRMAN 
pro “The National Telephone Company and its Directors.” He 
referred to the activity which the Company had displayed during the past 
year, and the considerable additions to the Company’s subscribers, which 
increase for the past year was no less than 13,000, against 9,000 for the 
previous year. Whereas in 1895 50 new exchanges had been opened, for 
the year just closed 69 had been added to the list. The number of 
messages had increased from 313,000,000 to 360,000,000. This increase of 
37,000,000, he remarked, represented about half the number of the total 
inland telegrams of the State. The policy which had been announced 
by the Government which existed in 1 had now been carried into 
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the various telephone areas and towns throughout the Kingdom 

passed from the Company’s,control into that of the State. That had 
proved no light task, and he was sure their Post Office friends would 
that їп connection with that great transfer every officer of 
the National Company had lent loyal co-operation. When they had 
regard to the magnitude of the transfer, with its mass of detail of the 
minutest kind, he was really surprised that there had been so little friction 
and so little disruption of traffic. That there should be some could not for 
a moment be gainsaid or avoided ; but having regard to the magnitude of 
‘the whole thing, there had been a minimum of inconvenience to the public, 
‘and this was entirely owing. to the cordial working of both parties to the 
transaction. There were those who questioned whetber the ultimate out- 
come of this policy would be in the public interest, and in fact they now 
frequently read of the virtues possessed by the Company when the trunk 
wires were under their control as with what was the case now 
that these main lines were in the hands of the State; but these virtues of 
the National Company, he was bound to say, bad only been discovered after 
the transfer. He felt no doubt that a great department of the State such 
as the Post Office would take care that the public service did not suffer, 
and this hoth for its own prestige and for the honour of the service. The 
National Company were carrying on a great and rapidly increasing public 
‘service, which was of the utmost necessity to the commercial pros- 
perity and successful conduct of the trade of the country. It was 
necessary for the success of their undertaking, and in order that the 
service might be rendered truly effective, that the looal authorities 
should render them such assistance as was necessary in the conduct 
of their work. He was glad to say that the Company had now been 
able to make arrangements in counection with ,the telephone service 
in all the great towns of England and in most of the great towns in 
the United Kingdom. j 
northern part of the country called Scotland, but he had no doubt that 
with time that light would come. During the past year they had sue- 
ceeded in putting towns like Manchester, Newcastie, Hull, Norwich, 


Portsmouth, Cardiff, Newport, Swansea, and the exchanges in the Thames 


Valley upon the metallic circuit principle ; and had also in progress, ready 


to be commenced, such towns as Liverpool, Leeds, Bradford, Bristol, 


Belfast, Dundee, Birmingham, Wolverhampton, Dover, Plymouth, &c.; so ` 
that the Company could not be charged with having been altogether in- 
active, or with having altogether lost sight of their responsibilities. They . 
completed the metallic circuiting of the great metropolis ` 


had practicall 
of London. остао, a large portion of that work had had to be 
effected in a manner the Directors regarded as not the most perfect, 
because they had not been afforded the requisite facilities for satisfactorily 
carrying on their operations. He was pleased to say, however, that negotia- 
tions were now proceeding with the constituted authorities of London which 
he hoped would result in better arrangements being made, and which 
would enable them to get the greater bulk of their wires underground. 
He referred with satisfaction to the presence of Mr. Forbes, the President of 
the Company, who, from various causes (mostly from ill health), had been 
unable to be present at several previous functions. He concluded by 
coupling the toast with the name of the President of the Company. 

Mr. FORBES expressed his great gratification at being able at last to 
be present at the staff dinner. He saw present Prof. Hughes, and he could 
not forbear congratulating one who had had so great a hand in creating 
and developing what appeared to him to be an aggregate of extremely 
intelligent heads and countenances, which made up the large staff of the 
National Company. He also referred to the cordial support which was 
rendered to the Directors by the staff of the Company. He thought there 
was nothing in commerce or education more delicate or more difficult to 
direct than the telephone. In London, in particular, they had no legal 
rights, no public recognition, no enlighteament on the enormous dith- 
eulties of this the most difficult organisation in the world. He wondered 
if their critics ever thought of the difficulties with which the Company 
had to contend ; not only difficulties created by their anomalous position 
as & public body without legal status, but from the fact that they were 
dealing with an apparatus of an extremely subtle and delicate character. 
He especially wished to impress upon the intelligent members of the 

* Company's staff he saw around him that they were not merely agents of 
an ordinary trading company, but that they were, by the grace of the Post 
Office, servants of a great department and officers of the public. 

Mr. W. H. PREECE, who proposed the toast of “Telephony,” said he 
was reminded that 20 years ago, almost to the day, the Postmaster-General 
of that day commissioned Mr. Fischer and himself to proceed to the United 
States of America, to examine there the telegraph system of that country, 
and to inquire into the accuracy of the newspaper articles which recounted 
the invention of some curious instrument that transmitted the voice from 
one end of the land to the other. With the ardour of youth, and the well- 
known energy of the Government official, and with the determination 
of the Briton, he went to that country to expose this fraud. 
He had, however, not been in the company of Mr. Graham Bell 

for five minutes before he became an ardent believer, supporter, and 
apostle of the telephone. Although the trunk system in this country had 
only been in the hands of the Post Office for 13months, he could inform them 
that they had more trunk lines in operation at the present time in England 
than would be found in the whole of Europe. In Germany, where the tele- 
phone was more fully developed than any where else, there were 585 trunk 
circuits in operation. In England they had 881, and of the whole of these 
circuits it was a rare occurrence to find more than eight or nine had failed at 
any one time. In the United States, singular to say, beyond the introduc- 
tion of the multiple board, he did not know that since its early days much 
development of the telephone had taken place. He coupled his toast of 
“Telephony " with the names of Sir Henry Mance and Mr. Dane Sinclair. 

Sir HENRY MANCE, in responding, said that telegraphy and telephony 

alike belonged particularly to the Victorian era. Electrical men might fairly 


There was still a little light wanted in a certain 


-overcomes this in cold weather 
"be a decided drop in mechanical 
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effect. Since they dined together last year the trunk wires асуы ay d 


claim to have contributed something to the lustre of the reign which would 
be long remembered in the of eur country. He had brought some 
statistics with him, but he did not intend to read them. Не would, how- 
ever, say that in 1877 he.took a pair of. es to India, probably the 
first pair introduced into that country, and be remembered tbe pleasure 
and delight with which the invention of the microphone by Prof. Hughes 
was received in our dependency. He could not sit down without oon- 
gratulating the Company upon its decision to take its wires underground, 
and in completing the metallic circuiting of ita system. He spoke rather 
from an interested point of view, because although he was a telephone mau 
and sympathised with the telephone industry, he happened to be associated 
with tramways. Telegraph and telephone men were not particularly 
appreciative of tramways ; but now they had, or would have, double metallic 
circuits, there was no reason why the telephone and tramway people should 
not bury the hatchet. They could now ge down the same street peaceably 


together. AM | 

Mr. DANE SINCLAIR said he was fully with Mr. Preece in his views on 
visual signalling and metallic circuiting, aud in the consistent advosaey of 
those systema by the Post Office; but Mr. Preece had left out one importauit 
item—duplex telephony. He (the speaker) thought he was right in saying 
that in this country we had more of duplex telephony than any other country 
possessed. When he listened to the able remarks which bad been made by 
previous speakera he found food for reflection. What was it that was 
wanted! He presimed that the shareholders wanted a dividend ; that 
the Directors wanted good management, and a display of good engi- 
neering skill; but what they, as a Company, wanted first of all was 
fair play. Their Chairman had referred to the want of a complete 
and perfect telephone service. His reply was, give the audience present 
that evening the chance, and they would show them bow to get it. Many 
things had stood in the way of such a perfect service. The wayleave 
difficulties had been enormous, but they had to a certain degree overcome 
them. He believed the public would rise to a sense of its duty in this 
matter, and insist upon their being allowed to do what was necessary. 
The Board of Management of the Company had provided the necessary 
funds, and those upon whom the work devolved now only required public 
permission to do the work. He concluded by referring to the super- 
annuation fund which had been established, and expressed his conviction 
that of all similar funds established by Government and large public con- 
cerns, the superannuation scheme of the National Telephone Company was 
the simplest and best that he had ever seen. The staff obtained its benefits 
with the least possible payment and trouble. 

Lord HARRIS proposed the toast of “The Post Office.” There were, 
he said, three aspecta of the toast with which he could, if he chose, deal. 
The first was from the attitude of stern criticism, the second that of pro- 
found respect of their superior experience and superior knowledge, and 
the third that of admiration, envy and gratitude—admiration of the great 
work the Post Office does; envy of the Post Office that, while they are 
open to criticism in Parliament, they have their representative there to 
answer questions ; gratitude to the Post Office for the admirable service it 
gives to the country. With regard to the second point, the telephone 
service was criticised in Parliament, but they had no direct representative. 
They had nobody to explain as clearly as they could do themselves the 
peculiarities of the service—the difficulties with which they had to con- 
tend. They of the National Telephone Company might especially drink 
the toest with cordiality, and especially the health of Mr. Lamb, with 
whose name he coupled the toast. 

Mr. J. C. LAMB referred to tbe criticism—deserved and undeserved 
—which public departments and public servants met with on all 
hands, and he considered that between undeserved blame and the ex- 
cessive praise public servants could strike a pretty fair average. As to 
what was going to happen with the telephone, he would be a bold man, 
indeed, who would venture to prophesy. However, the Post Office and the 
National Company were jointly working for the public good; and that 
fact ought to unite them together, and make them feel they were bound 
by ties that were strong and enduring. He could say that the Post Office 
and its officials were desirous of working with the telepbone staff as 
colleagues and brothers in the great work in which they were jointly 
engaged for the public good. 

“The Guests was proposed by Mr. A. E. COTTERELL (Birmingham), 
and responded to by Sir ROBERT. HUNTER and Prof. HUGHES, after 
which the company dispersed. : 


The Relation of Temperature to Power.—The general 
manager of the West End system of Boston has some very 
interesting records on the relation of power output to the 
temperature of the weather, says the Street Railway Review. 
* [t is found that there is a direot relation between power and 
temperature, and that it takes more power to run a given 
number of cars in proportion to the coldness of. the weather. 
This is not due to passenger travel, because. travel ia less on a 
cold day. The cause of this increase of power is probably to 
be explained by the presence of frozen mud on the track (which 
fact makes itself very evident to the car), by the decreased 
conductivity of the earth, and by the stiffness of the grease in 
all journal boxes. The electrical economy of the generators, 
motors and feeders is, of course, higher in cold weather than in 
warm; and that the lower mechanical efficiency more than 

to show that there must 
ciency in cotd weather.” 
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AMERICAN NOTES. 


(inox OUR OWN CORRESPONDENT.) 

"E New York, March 6, 1897. 
Damage to Underground Pipes by Electrolysis.—A leaky 
gas pipe in one of the Brooklyn streets revealed the fact that 
destruction to gas and water pipes by stray electric currents 
was going on, and in this case caused the leakage of gas. 
This led to an investigation, when it was discovered that gas 
and other pipes were badly corroded in that locality, and the 
subject will be investigated by a Committee of the Council. 
It is stated that suits are to be instituted against the trolley 
companies by the gas and electric light companies whose 
property is in jeopardy. 

Destructive Floods.— The Allegheny and Monongahela 
Rivers in Pennsylvania have risen to an extraordinarily high 
point and flooded a great many of the towns and cities in the 
vicinity of Pittsburgh. On February 28rd the high waters 
did a great deal of damage to electrical property, and the 
Westinghouse Electric and Manufacturing Company’s works 
at East Pittsburgh were compelled to ap oe operations for 
two days on account of the high water. The floods were the 
most disastrous for many years, and several electric light com- 
panies were compelled to shut down their plants, resulting in 
the total darkness of the towns depending upon the same for 
light. The electric railways were more or less interfered with 
in their operation, and in cases where bridges had to be crossed 


formed and decomposes in the presence of the carbon; its 
oxygen attacking the carbon oxidises it without heat, and, 
chlorine being set free at the platinum pole, electricity is 
generated at an E.M.F. of 1:3 volts, varying with the amount 
of oxidising agent present and the amount of carbon used. 
Mr. Case stated that we have, therefore, a cell in which 
carbon is oxidised without the application of heat and with 
normal temperatures; a cell in which oxygen in unstable 
composition is readily given up to the carbon, and the 
product of the oxidation is carbonic acid gas. He thinks, 
therefore, that а large percentage cf the potential energy of 
. the carbon is converted into electrical energy. 

Destruction of a Railway Power House.— On the evening 
of March 8rd a peculiar accident occurred in the great power 
house of the Union Traction Company, Philadelphia, which 
resulted in the entire destruction of the building and its con- 
tents, A new dynamo was being erected, and in connection 
with the work a travelling crane was being used. In some 
manner the hook of the crane came in contact with the arma- 
ture of a 2,000 н.р. generator in operation, and the result was 
a short circuit and the immediate generation of an enormous 
heat, causing the machine to melt down and the sparks of 

molten metal to fly all over the place. The fleor of the 
dynamo room was soaked with oil, and offered good material 
for the flames. The molten metal ignited the saturated floor 
in every place at once, and in an inoredibly short space of 
time the whole interior of the building was one mass of roar- 
ing flames. The employés did not even have time to stop the 


passengers were transferred by boats to avoid the danger of | other machinery, and the various generators were still in 


crossing the bridges by the cars, as in many cases the bridges 
th ves were submerged. 


Electricity from Oarbon without Heat.—On February 24th 
Mr. Willard E. Case read a Paper before the New York Elec- 
trical Society on the subject of Electricity from Carbon 
without Heat.’’ Mr. Case referred to the several attempts 
made in the past to obtain these results; and referring particu- 
larly to the cell described by Mr. W. W. Jacques, stated that 
experience with this type of cell led him to believe that the 
théory of its action is not by any means well understood, and 
that the action is most erratic and uncertain, and seems to be 
more 80 before than after the addition of manganese peroxide. 
The E.M.F., he thought, depends upon the temperature of 
the coll. If water is present when the caustic soda is first 
used, а reverse current becomes manifest. When air is blown 
through the electrolyte, the E.M.F. is increased. Sometimes 
only 0:8 of a volt is obtained; sometimes about 1:5 volte, 
but the greatest amount of current is apparent when the 
carbon is immersed in the bath; and, curious to say, the 
highest E.M.F. is obtained when the carbon rod is drawn up 
along the inside of the vessel, and when this carbon electrode 
is replaced by another having none of the fused electrolyte on 
it, and brought into contact with the exterior of the vessel at 
different points where the temperature varies, no appreciable 
E. M. F. is obtained. This would indicate that as the carbon 
is drawn up out of the bath against the side of the vessel, a 
point is approached where the critical temperature exists and 
the highest E.M.F. obtained. Mr. Case believed that the 
question must be studied from a different standpoint from 
that of the past. In the first place, we certainly have a 
most wonderful example of the conversion of the potential 
energy of carbon directly into work in the animal economy, 
which is developed at the expense of the oxidation of the 
material supplied by the food with an efficiency twice as 
economical ae іп the case of the steam engine. He believes 
that the action of nature gives us a hint that we should follow 
its course likewise and prepare the material for our carbon- 
consuming battery. The oxygen of the air we always have 
with us, so have we many carriers of oxygen ; but an attempt, 
so far as he is aware, has not yet been made along this line, 
except that illuminating and other gases have been used. He 
then described the cell made by himself in 1887, consisting of 
two electrodes, one of earbon surrounded by pewdered carbon 
in а porous cup, and one of platinum, both being immersed in 
an electrolyte of sulphuric acid in a glass jar about lin. in 
diameter and бів. in height. In this electrolyte, when 
chlorate of potash is introduced, peroxide of chlorine is 
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operation when the flames had entire possession of the room. 
The heat was so intense that the main over-head steam pipe 
was melted down and burst, causing an explosion which lifted 
off the roof of the building, and a roar which was heard for 
two miles. The loss is estimated at $400,000, but the Com- 
pany's property was fully insured. In the stampede caused 
by the explosion two men were killed. 


CORRESPONDENCE. 


PHOTOGRAPHIC CANDLE-POWER OF X-RAY TUBES. 


TO THE EDITOR OF THE ELECTRICIAN, . 


Sm: Some time since, on Prof. FitzGerald’s suggestion, I 
made an estimate of the number of candles necessary to pro- 
duce the same photographic effect as a Crookes tube can while 
emitting X-rays. As no estimate of this kind seems to have 
been made, it may not be without interest to give ours. 

The rays from the tubehad to pass through thin cardboard, 

so that only X-rays acted. They were not, however, seriously 
diminished by the thickness of cardboard used. Between the 
candle and the sensitive plate, of course, nothing was inter- 
posed. 
The method adopted was to arrange time and distance so as 
to get photographic actions of the same amount from a candle 
as that got from the X-rays emitted during one “spark ” 
through a Croekes tube of the focus pattern. | 

From previous experiments (Report, British Association, 
1896, p. 711), the length of time the X-radiations continued 
to be emitted was known. 

It was assumed for convenience that photographic effect is 
proportional to time of exposure; and also that the plates 
used gave oonsistent and uniform results. Making these 
assumptions, the ‘‘ candle-power" lay between 1 and 5 for the 
different kinds of spark used. With the spark as ordinary, 
and taking its duration at about goth of a second, the mean 
** candle-power’’ came out to be about 1. On the other hand, 
when the duration of the spark was curtailed to тууу of 
a second, by arranging that a parallel spark in air should 
occur, the ‘‘candle-power’’ was greater—as much perhaps 
as 5. ee ы 
These values would point to the radiation falling off rapidly 
in intensity with time during the duration of the spark.— 

geo Евер. T. Твоотом. 


Physical Laboratory, Trinity College, Dublin. 
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THE 1897 HIGH-VOLTAGE LAMP. 
| ` TO THE EDITOR OF THE ELECTRICIAN. 
` Sm: In your article on the above subject in your issue of 
March 5th, at bottom of page 614, &c., it is stated that“ the 
Robertson Company consider the filaments are now made so 
homogeneous that the relation of efficiency to life is the same 
in every case with a well-made lamp.“ 
Some misunderstanding must have led to this statement, as 
this Company are and always have been of the opinion that 
high candle-power (thick-filament) lamps can be run at a 
higher efficiency than smaller candle-power (thin-filament) 
lamps, and yet have the same average life. 
The extreme homogeneity of our filaments has certainly 
enabled this Company to get a greater life at a given efficiency 
than was previously possible, and to slightly increase the effi- 
ciency of our low candle-power lamps. At the same time our 
practice shows, as before stated, that high candle-power lamps, 
to give the same life, can be run at a higher efficiency than 
lower candle-power lamps of the same voltage; and this is found 
to be the case for several reasons, chief of which is the fact that 
the ratio of volume to surface is greater in a thick-filament 
(high candle-power) lamp than in a thin-filament lamp.— 
Yours, &c., Tre INCANDESCENT ELECTRIC Lamp Company, 
Limitep (per C. J. Ropertson). 
Brook Green Works, Hammersmith, 
London, W., March 8, 1897. 


THE ELECTROLYTIC PRODUCTION 
POTASH, &c. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: Allow us to correct and add to the statements con- 
cerning our Company contained in Mr. John B. C. Kershaw’s 
article in your issue of February 19th. The Elektrochemische 
Werke—not the Allgemeine Electricitäts-Gesellschaft, although 
this Company is interested in our undertaking—was formed 
and started work in 1894, not in 1896. The products which 
we manufacture in our chlorine-alkali works are not potassium 
chlorate, but potassium chloride and caustic potash. We 
employ 2,500 н.>. at Bitterfeld, and the works we are erecting 
at Rheinfelden will use 8,500 n.»., and produce caustic soda 
in addition to potassium chloride. —Yours, &c., 

ELEKTROCHEMISCHE Werke, Lp. 

Ditterfeld, March 4, 1897. 


ALUMINIUM AS A CONDUCTOR IN CABLES. 

TO THE EDITOR OF THE ELECTRICIAN. 
Siz: In the conelusion of a letter (p. 621) on the prepara- 
tion of aluminium, Mr. Leeds states that if aluminium were 
sold at a price slightly less than double that of copper, it 


OF CAUSTIC 


would be available as a general conductor of electricity. This 
would not be the case, however. At two-thirds the price of 
copper it would be used as an electrical conductor, chiefly in 
the bare state, because of its unwieldiness. The large volume 
of aluminium would have three effects—(1) to increase the 
electrostatic capacity of cables ; this precludes its use for tele- 
phony and telegraphy. (2) To diminish the insulation resist- 
ance.* (8) To increase the cost of the covering or insulating 
materials more than the price of the conductor would be 
diminished. For example, take a cable 0-lin. copper sectional 
area, and another cable of equivalent area in aluminium, viz., 
0'18in. sectional area 


19/14 cable copper £58 per mile. Aluminium (equiv. 3rd price) £29 per mile. 
Insulation Insulation 


„ % % %%% Inu YEVEZ ace see OO ge esreesece 


Labour 
Profits 


£108 £97 

The above cables if armoured would cost—copper, £186 ; 
aluminium, £188. 

These data &re obtained from cost books of a well-known 
cable firm. I think the comparison speaks for itself.—Yours, 
&., Mervyn J. P. O’Gorman. 

London, March 10, T 
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THE ALUMINIUM INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have read with interest Mr. Leed’s letter, which 
appeared in your issue of March 5th, on this subject. 

May I point out to Mr. Leeds, however, that (a) I did not 
“ prophesy ” a change in the method of manufacturing alumi- 
nium ; (5) I did not state that aluminium must fall to 3 
its present price.— Yours, &., Joux В. C. KERSHAW.. 

Liverpool, March 9th. 


HOUSE WIRING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Our friends the teetotallers have, I believe, agreed 
amongst themselves that, of the two evils, good whiskey is 
preferable to bad ; and on this general principle we may con- 
gratulate ourselves that Mr. Dathurst's Paper on “ The Pre- 
vention of Fires due to Leakage of Electricity " was a good 


Pa 

ic seats a pity that the Society of Arts could not have let 
this subject die a natural death, and have applied Dr. Anthony 
Fothergill’s bequest to some more beneficent purpose, par- 
ticularly in view of the fact that fully 50 per cent. of bedroom 
gas burners in this country are carried on hinged brackets 
fixed on the window frames, with laced curtains looped round 
them. Even the Phenix Fire Office, with Mr. Musgrave 
Heaphy for its mouthpiece, has not yet forbidden water slide- 
gasoliers, which, as an element of fire risk, might easily 
swallow the entire electrical industry and still feel hungry. 

I quite agree with Mr. Bathurst’s opinion that rules are a 
bar to improvement; at best they only represent contempo 
knowledge, and will probably appear as the height of foolish- 
ness to the next generation. Nevertheless, we have the fact 
with us that the electrical industry delights in rules, and 
manages, illegally, to force them on the consumer. Mr. 
Arthur Wright is, I believe, an exception; he usually takes a 
broad view, and in this connection he is quite content to let 
the consumer apply his current to burning his house down if 
he 80 choose, provided the current passes through the meter. 

Under the heading Experience Mr. Bathurst says, The 
first wiring was done with wires very inadequately insulated."' 
Now it so happens that I did the first wiring in England, and 
I can assure Mr. Bathurst that the insulation used was thicker 
and better than anything used for similar pressures now-a- 
days ; and, further, that in.the whole course of my personal 
experience, which commenced in 1878, I have never known a 
fire to be caused by electricity ; and in the one instance when 
the casing was charred, the mischief was caused by the break- 
ing of a No. 14 wire followed by an arc. 

Now that Mr. Bathurst has raised the question of experience, 
I may remind your readers of the new generation that in 1881, 
1882, 1888, those who undertook electric light installations 
had to make everything, even lampholders; and as the only 
good and cheap insulator available was wood, it was conse- 
quently largely used in switches and fuses ; but even with this 
combustible material we had no fires. About 1888, with the 
assistance of Me:srs. Macintyre of Burslem, I introduced 
porcelain in lieu of wood, and a little later Mr. John H. Holmes 
brought out his loose- handle switch. These two improve- 
ments have done more to render electric installations safe than 
all the rules which have since been issued. 

Again, Mr. Bathurst says, Karly wiring work was done on 
the tree principle; but the word “© early is not sufficiently 
definite, it should be limited to the years 1887-98, during 
which the very rapid development of electric lighting ‘brought 
into the trade shoals of men who did not understand their busi- 
ness —the veal early work was done on the section principle, 10 
lamps to a section, and each section covered by a fuse which 
would protect the smallest branch wire. 

Happily those early days are over, and we now have plenty 
of good material at a low price, well-designed fittings, 
and, better still, a large number of well-trained workmen and 
superintendents. Mr. Preece very happily expressed the senti- 
ment, about which there can be no dispute, that under suitable 
conditions the British workman can and does turn out better 
wiring than can be found anywhere else on the face of the globe. 
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I believe Mr. Bathurst’s insulating and armoured tube is a 
good thing; it will certainly be useful in many places, and it 


should prove a complete antidote to the man with the picture 


nail, who, although he does not appear in the “ paper,“ is 
nevertheless the most serious “ risk.” we have to face. 

Mr. Bathurst is a great acquisition to the electrical industry 
in this country, and one cannot but admire his zeal in expound- 
ing the merits of his system, which possesses some excellent 
features; but if he persist in crying Fire! " we shall have to 
join Miss Catherine Lawrence in saying, ‘ We're sorry that we 
ever met at all."—Yours, &c., Jonn B, Raworta. 


40, Christchurch-road, S. W. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Catal А 
Price Lists, and sim r matter should be sent early in the week.) 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street London :— 


SPECIAL NOTIOE-—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK is NOW READY. Price 7s. 6d., post free, 8з. 3d.; abroad, 985. 
About 1,300 pages. 

LABORATORY NOTES AND Fogus.— With the above title, we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical Engineering 
classes. New Enition Now Reapy. These have been prepared by Dr. J. A. 
Fleming, and will be found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3a. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of 8 (or Advanced) 
Exercises can be obtained price be. 6d. nett. e complete set of Twenty 
Elementary and Twenty Ad vanoed Exercises are price 10s. 6d. nett, or in 
handy роо price 128. nett, or bound in strong cloth case price 12s. 6d. 
nett. Strong portfolios can be had, price ls. each. A full prospectus 
sent post free. 

“ ELEOTRIO LAMPS AND ErzorRIO LiGHTING," by Prof. J. A. Fleming, 
and fall of original illastrationa, designa, initials, K. Fries fa. 6d pe 
an o ustrations, designs, initi rice 78. 6d., post 
free. ‘Prospectus post free. d 

*MorIvE POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 12s. 6d., post 
free ; abroad, 13s. 6d. 

' SUBMARINE CABLE-LAYING AND Reparrina.”—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

“Тнв Work or HenTz."—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

'" ELzOTRIO Motive PoWwER."—A new work, by Mr. Albion T. Snell, 
witn this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 

in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d, 
post free (abroad 118.). 

‘ DRUM ARMATURES AND COMMUTATORS. "—Dy Mr. F. MartenWeymoutb,; 
в also ready; price 7s. 6d. (abroad 88.). Prospectus on application. 

‘*ELEOTRIOAL ENGINEERING FORMULA,” a pooket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ded price 7s. 6d., by b 78. 9d. 
(abroad 8s.) A large paper edition with wide margins can be supplied, 
price 128. 6d., post free 13s. (abroad 13s. 6d.). Prospectus on application. 

* ARMATURE WINDINGS OF ELECTRIO MaACHINES."—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 80e., post free. 


“Тнк ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A: 
Fleming, M. A., D. Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 
TER Авт OP ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

„Tun INCANDESOENT LAMP AND ITS MANUFACTUBRE."—This book, 
written by Mr. Gilbert З. Ram, is now ready; price 78. 6d. ; abroad 88. 

* ELkcTBO-OnEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

* LocALISATION OF FavuLTS IN ErEcTRIO Licht MariNs."—By Е. C. 
Raphael. Price ӧз, post free; abroad 5s, 6d. Ready end of March. 

"PRAOTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. А. E. 
Kennelly and Н. D. Wilkinson, price бв. 6d., post free. 

"Tug STEAM ENGINE INDICATOR AND INDICATOR DiAdRAMS. Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“A DiGest OF THE LAW or ELECTRIC LIGHTING AND OTHER SUBJECTS.” — 
Revised t» January ia cach year.— By A. C. Curtis Hayward. Price 8s., 
post free, Ready nert week. 

* COMPREHENSIVE INTERNATIONAL WIRE TABLES FOR ELEectTRIC CoN- 
рссговв.”-- Ву W. S. Boult. Price 5s., роз free. 


ТЕхрЕВЗ INvrrEp. —The Vestry of St. Pancras (London) require 
tenders for supplying bare copper strip conductors in culverts, and 
laying earthenware conduits. Specifications, conditions, &c., can 
be seen at the Electricity Department Office, 57, Pratt-street, N. W.; 
and tenders must be sent in to the Clerk (Mr. C. H. F. Barrett), 
the Vestry Hall, Pancras-road, N. W., by noon of the 25th inst. 
Further particulars are given in our advertisement columas. 


— 'The Electric Lighting Committee of the Hull Town 
Council invite tenders for:—(a) Lancashire boilers, (5) Babcock- 
Willcox boiler, (c) Green's economiser, (d) overhead travelling 
crane, (e) high-speed engines, (f) condensers, pumps, steam pipes, 
&c., (g) continuous-current dynamos (high and low tension), 
transformers, switchboards, &c., (h) storage batteries, and (i) high 
and low tension mains, casings, junction boxes, &c. Specifications 
and conditions of contract may be obtained at the office of the 
Borough Electrica] Engineer (Mr. A. S. Barnard), Dagger-lane, 
and tenders must, be delivered to the Chairman of the Electric 
Lighting Committee, Town Hall, Hull, not later than noon of 
Thursday, April 8th. Further information is given in our 
advertisement columns. 


The Corporation of Portsmouth invite tenders for the 
supply and erection of (a) three motor generators and switchboard 
arrangements ; and (b) a battery of accumulators with stands. 
Specifications from the Town Clerk (Mr. A. Hellard), Town Hall, 
Portsmouth, and further information can be obtained from the 
consulting engineers (Messrs. Kincaid, Waller, and Manville), 29, 
Great George-street, Westminster. Tenders must be sent to the 
Town Clerk by 5 p.m. of April 2. Our advertisement columns 
contain additional particulars. | 


— The Electrical Committee of the Council of the City 
and County of Bristol require tenders for the supply, delivery 
and erection of condensing plant, steam and exhaust piping, &., 
of which some particulars will be found set out in our advertise- 
ment columns. Further information can be obtained of Mr. H. 
Faraday Proctor, the city electrical engineer, and tenders must be 
sent to Mr. Frank William Prosser, Secretary, Electricity Depart- 
ment, Temple Back, Bristol, by noon of the 7th April. 


— The Lighting Committee of the Corporation of Wells, 
Somerset, invite tenders for the supply and erection of the plant 
required for the complete equipment of an electricity supply 
station, and for the supply of underground conductors, &c. 
Tenders to the Committee at the Town Clerk's office, Wells, 
Somerset, by Saturday, the 27th inst. Additional information is 
given in our advertisement columns. | 


The Plymouth Corporation invite tenders for plant and 
apparatus required in connection with their electricity supply works. 
Tenders must be sent in to the Town Clerk (Mr. J. H. Ellis), 
Town Hall, Plymouth, by 26th inst. 


——_—— The Corporation of South Shields invite tenders for 
the supply of cast-iron pipes and boxes, trenching and laying pipes, 
rubber-covered cables and laying, low-tension cables and laying, 
supply and erection of arc lamps, lamp-posts, switches, and trans- 
formers, supply of high and low-tension switches, and underground 
transformers, and the supply of iucandescent fittings for street 
lamps. Tenders to be in to the Town Clerk (Mr. J. Moore 
Hayton), Court-buildings, South Shields, on or before 23rd inst. 


The Vestry of St. Mary, Islington (London), require 
tenders for the supply and erection of electric generating plant. 
Tenders must be in to the works 50, Eden-grove, Holloway, 
London, N., before noon, March 23, addressed to the Electrical 
Engineer. | к, “з 


—— —— The West Ham Corporation invite tenders for the 
erection of electricity supply station buildings. Tenders to the 
Town Clerk (Mr. F. E. Hilleary), Town Hall, West Ham, E.. by 
April 13. 


Tenders are invited by the Austrian State Railway 
Authorities in Lamberg for the supply and erection of an electric 
power transmission plant. Particulars from and tenders to the 
Staatseisenbahn Direction, Lemberg, by April 20th. 


—— The State Canal Authorities at Lübeck require tenders 
for the establishment of telephonic communication between the two 
ends of the Elbe-Trave Canal (Lübeck and Lauenburg), a distance of 
65 kilometres (about 40 miles), with eight intermediary stations. 
Tenders to der Wasserbau Director das Canalbau bureau, Kl. - 
Bahnhof No. 15, Lübeck, by the 27th inst. . 


TENDERS ACCEPTED.—The Wallasey District Council have ac- 
cepted the tender of Messrs. S. 7. de Ferranti (Limited), 
Hollinwood, Lanes, for the supply and erection of а 200- 
kilowatt alternator with engine combined, and for switchboard 
extension at their electricity supply works. ‘Tenders were also 
received from Messrs. Johnson aud Phillips, the Brush Company, 
John Fowler and Co. (Leeds), Electric Construction Company, 
Mather and Platt, and Crompton and Co, | 
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For Disposat.—Particulars are given in our advertisement 
columns of an old-established business in South London for disposal, 
with plant, &c., as a going concern. 

Extensive glow-lamp manufacturing works and patents 
connected with the manufacture of electrical apparatus are offered 
for disposal in Holland. Some particulars will be found in our 
advertisement columns. 

APPOINTMENT.—Mr, Reynolds, of the Perak State Telegraphs, 
has been appointed chief of the British North Borneo Telegraphs 
Department, vice Mr. O. V. Thomas who has resigned and returned 
to his old service in the Eastern Extension Telegraph Company. 


APPOINTMENT VACANT. —F'rom our advertisement columns it will 
be seen that the St. Pancras Vestry require a distributing engineer, 
with experience in a cable factory and in the laying and main- 
tenance of electric light cables. Salary £200, rising by annual in- 
crements of £25 to £260 per annum. Applications to the Clerk 
(Mr. C. H. F. Barrett) by noon of Monday, the 29th inst. 

— The Runcorn District Council require a head master 
for their Organised Science Day School. Salary £150. Appli- 
cations to the Secretary (Mr. E. Marshall) by the 24th inst. 


DISSOLUTION OF PARTNERSHIP.—Messrs. Arthur Cafferata and 
William Henry Aspinall, electrical engineers, carrying on business 
under the style of Cafferata and Co., at 13, Blundell-street, Liver- 
pool, have dissolved partnership. Debts by Mr. Aspinall. 


LiquipaTION.—A meeting of the proprietors of the Weybridge 
Electric Supply Company (Limited) will be held at 83, Cannon- 
street, London, E.C., on April 14, to receive the liquidator's 
account of the winding up of the Company. 


BANKRUPTCIES. —The first meeting of creditors in the failure of 
J. W. Watson and J. A. Clark, electric light fittings manufacturers 
and metal workers, was held last week at the London Bankruptcy 
Court. The bankrupt Watson stated that he started business in 
partnership with another who retired in 1892, and the debtor 
Clark then joined the firm, and they continued to trade in partner- 
ship down to the time of the receiving order ; but for a portion of the 
time there was another partner, who retired in 1895, having £3,500 
in the business, which amount was still due to him. The total 
liabilities were estimated at £5,000, and the assets at about £330. 
The failure was attributed to loss on trading caused by a fall in 
prices through competition, to law costs, and loss by forced sale. In 
the absence of a quorum, the meeting was adjourned till Wednesday 
next. 

The first meeting of creditors in the failure of W. A. 
Fraser, electrical engineer, 18, Cecil-court, Charing-cross-road, 
London, was held at the London Bankruptcy Court on Friday last. 
Debtor commenced business in May, 1895, with a capital of £250 
borrowed from his father. The business was carried on in partner- 
ship for some time, and a Guildford branch was opened in November, 
1895. The liabilities amount to £904, and the assets to £15. 18s. 
Loss on trading was given as the cause of failure. 


———— The examination of Е. W. Mayner and F. J. Handford, 
lately trading as electrical engineers at James-street, Westminster, 
and Brighton Works, Redhill, took place last Friday at the London 
Bankruptcy Court. The liabilities were returned at £4,675. 3s. 6d., 
and the assets at £1,500. The bankrupt Mayner started in busi- 
ness in 1886 at Redhill, and was joined by Handford in August, 
1894, the Westminster branch being opened in April, 1896. 
Debtors admitted having made certain repayments of loans shortly 
before the failure, but stated that they were friendly loans, and no 
interest was charged. The examination was concluded. 


DEED OF ARRANGEMENT.—Arthur William Robinson, maker of 
arc lamp globes, and trading as W. Gammon and Co., Belmont 
Glass Works, Great Brook-street, Birmingham, has executed a 
deed of arrangement. The unsecured liabilities amount to £2,759 
68. 84d., and the assets are returned at £2,783. 11s. 7d. Mr. S. 
H. Hossell, C.A., Old-square, Birmingham, is trustee. 


Messrs. WILLANS AND RoniNsoN.— The offices of this Company 
are now removed from Picton House, Thames Ditton, Surrey, to 
Rugby, Warwickshire. All letters and other communications 
should be addressed, ‘‘ Messrs. Willans and Robinson (Limited), 
Rugby." The Thames Ditton works will be used solely for the 
manufacture of certain standard parts of the Willans engine, all 
machines being erected and tested at Rugby. The firm notify that 
every effort will be made to prevent interruption of business in 
consequence of removal, but ask the indulgence of their clients 
with regard to any unavoidable delay that may arise, either in 
replies to correspondence or non-delivery of engines on order. 


REMwovar.—The offices of the Engineering Magazine and the 
India-rubber World have been removed to 120-122, Liberty-street, 
New York. 

AMALGAMATION.—The firm of Vickers, Sons and Co. (Limited), 
the well-known engineers and armour-plate manufacturers of 
Sheffield, have decided to purchase the undertaking of the Naval 
Construction and Armament Company (Limited), and the sanction 
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of the High Court has been given to the scheme. The new Com- 

any propose to carry on business as shipbuilders, manufacturers of 
all kinds of electrical machinery and о. as well as ordnance 
and ammunition. It will be seen that a rival to the well-known 


| Armstrong Company will thus be formed. Official notice is given 


of the voluntary winding-up of Sir Joseph Whitworth and Co. 
(Limited). consequent upon the amalgamation of that Company 
with Sir W. G. Armstrong and Co. 


FIREPROOF FLOORS.— This is the era of huge public and private 


‘building blocks, and the introduction of any device or system cal- 


culated to increase the immunity of such large structures from the 
danger of destruction by fire has a general public interest. We 
have received from Messrs. Mark Fawcett and Co. some particulars 
of their system of ventilated fireproof floors, the value of which in 
constructional work has been recognised for some years past. The 
floors of the fine block of building recently finished forming the 
Public Records Office in Chancery-lane, London, W.C., have been 
constructed on this principle. Amongst the pe buildings in the 
construction of which this system has been adopted are the General 
Post Office extensions, the Patent Office, the laboratory building for 
the Inland Revenue, the Institution of Civil Engineers, and a very 
large proportion of the principal public buildings erected in various 
parts of the country during the past few years. 8 
Exectric Licut Firrincs.—We have. received some sampies of 
electric light fittings from Mr. A. P. Lundberg. Among these was 
a very practical one-way porcelain switch, with a very sharp double 


Fic. 1.—Table- Cloth Plug. 


break. The illustrations show a neat and cheap form of table- 
cloth plug and a combined switch and wall socket. The latter is a 
very good idea, as it enables the current to be switched off from the 
flexible cord without removing the plug. We should have been 


Fia. 2.—Combined Switch and Wall Socket." 


\ 
still further pleased, however, if its switch had been a double-pole 
one. For neatness Mr. Lundberg’s flush socket and plug are very 
effective. 


* HonNsBY" WATER Tuse BoiLERs.— We learn that, owing to 
the satisfaction given by the two Hornsby” 123 н.р. water-tube 
boilers at the works of the Woking Electric Supply Company. 
Messrs. Hornsby have received orders to put in another boiler of 
the same horse-power. 


NON-MAGNETISABLE WATCHES, &c.—Messrs. S. Smith and Son, 
the well-known makers of non-magnetisable and other complicated 
watch movements, watches, &c., of 9, Strand, London, W.C., send 
a handsome catalogue setting out in detail interesting particulars 
relating to the numerous high-class watches, clocks, uci dig o 
&c., with the manufacture of which their name is associated. Th 
book is a gem of its kind, and the articles illustrated are of a 
diverse nature. Watches and watch movements for every use are 
described, and show to what perfection the watchmaker’s and 
jeweller's art has been brought. The work contains a very com- 
plete account of the Government watch trials and testings at Kew 
and Greenwich, and illustrations are given showing the latest 
inventions. In the clock section of the list, a fine illustration is 
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given of a turret clock similar to those supplied by Messrs. Smith 
and Son for the public clocks of Manchester, Bradford, Paisley, 
and a number of colonial public buildings. Those interested in 
horological matters will find this catalogue both of interest and of 
value. <A copy of this work will be forwarded free on request. 


High CLASS ELECTRICAL INSTRUMENTS, &c.—A handy reference 
list of N. O. S.“ brass-cased ammeters and voltmeters, resistance 
frames, automatic cut-outs, &., is issued by Messrs. Nalder Bros. 
and Thompson, of 34, Queen-street, Cheapside, E.C. The price of 
these instruments and apparatus is claimed to be the lowest 
possible consistent with best workmanship. The high standing of 
the original makers and the fact that the new firm have secured 
not only the goodwill but the drawings, patents, special tools and 
testing apparatus used by Messrs, Nalder Bros. and Co. in the 
manutacture of these goods, is a sufficient guarantee that no falling 
off is likely to occur in consequence of the transfer of the manu- 
facture to the newly established firm. The agents for Messrs. 
Nalder Bros. and Thompson’s instruments and apparatus are Mr. 
S. Jevons, The Minories, Birmingham, and Messrs. W. M‘Geoch 
and Co., Morrison’s Court, 108, Argyle-street, Glasgow. 


AMERICAN TanirFrs.—By the new American Tariff Bill a duty is 
imposed of 50 per cent. on carbons for electric lighting, and of 
20 per cent. on porous: pots for electric batteries without metallic 
connections, The duty on mica is 34c. per pound, and 15 per cent. 
ad valorem, against 20 per cent. ad valorem by the old tariff. 


Exports OF ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from March 10th 
to March 16th, with the ports of destination :— 

Australasia— Auckland, £61; Hokitika, £9 ; Melbourne, £45 (telegraph 

material) ; Perth, £100 ; Rockhampton, £13; Sydney, £1,638 ; Welling- 
ton, £1,314 (including £977 telegraph material) Belgium — Antwerp, 
£328 (including £307 fuses); Ostend, £33. Burma—Rangoon, £48. 
Ceylon—Colombo, £28. Channel Islands—Jersey and Guernsey, £14 
‘(telegraph poles). CR in] Shanghai, £63. Denmark—Copenhagen, £45 
(telegraph cable and wire) Eyypt— Alexandria, £220 (including £170 
telephone stores). France— Marseilles, £490 (electric launch); Paris, £10. 
Gibraltar—£19 (telegraph apparatus) Holland—Amsterdam, £200. 
Hong Kong—£14. India—Bombay, £24; Calcutta, £398.  Jtaly— 
Genoa, £160. Japan—Yokohama, £2,000.  M«deira—£80. Norway— 
Christiania, £45 (telegraph wire). Persia—Buehire, £33 (telegraph 
material) Portuyal—Lisbon, £12 (telegraph apparatus). Russid—St. 
Petersburg, £215 (telegraph material). South Africa—Cape Town, £335 ; 
Durban, £796; East London, £279; Port Elizabeth, £50. Spain 
Malaga, £906; Pasages, £1,500. Straits Settlements—Singapore, £134. 
Sweden—Gothenburg, £510 (telegraph wire) ; Stockholm, £125 (telegraph 
material) United States— Baltimore, £50. Total, £11,944. 

FOREIGN MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
—Foreign made goods have been re-exported as follows :— 
Australasia — Brisbane, £20 (carbons); Rockhampton, £166. 
Africa —Cape Town, £160. Total, £346. 


** CAssIER'S MAGAZINE.” —The contents of the March issue of this 
magazine include: —“ The Age of Electricity," by Nikola Tesla; 
‘* Electrically Annealing Armour Plates on a Battleship,” by Charles 
J. Dougherty ; ‘‘ Twenty-five Years of Engineering Progress,” by 

Sir Douglas Fox; Some Early American Steam Craft,” ** Modern 
Overhead Trolley Road Construction,” and Does it Pay to 
Exhibit! | 

GERMAN TRaMways.—We have received from the Allgemeine 
Elektricitäts Gesellschaft, of Berlin, a book containing an illus- 
, trated account of the Company's overhead electric tramway system, 
and descriptions of 22 electrically-worked lines which they have 
erected in various towns in Germany and on the Continent. The 
book is very well got up, and is written (in German) in a fairly 
popular style, though it includes a few statistics and pieces of infor- 
mation which are of technical interest. The numerous illustrations 
are mostly from photographs of lines in various towns; and examples 
of narrow streets in which,span wires are used are given, as well as 
of those which can boast elegant posts in harmony with their 
surroundings. 


CATALOGUE. —- The Messrs. Hilles and Jones Company, of Wilming- 
ton, Delaware, U.S.A., have sent us a copy of their catalogue of 
recent designs of machine tools for working iron and steel plates, bars 
and structural castings and forgings. The catalogue consists mostly 
of a number of well-executed full-page illustrations of these 
: machines, and should be of use to manufacturers in need of 
machinery for equipping their engineering workshops. 


South 


ALDERLEY Epce.—The District Council have finally approved 
the draft agreement for the transfer of their Provisional Order to 
the Alderley and Wilmslow Electric Supply (Limited). 


BarRH.— The City Council have applied to the Local Government 
Board for sanction to borrow £6,880 for electric-light extension 


purposes, and for an extension of the period of the loan from 20 to 
25 years. The Council have already received permission to borrow 
£44,578. The Electric Light Committee have been instructed to 
prepare a detailed report on the suggested extensions. 


BIRKENHEAD.—A report on the extension of the electric light 
mains has been prepared by Mr. J. N. Shoolbred, Consulting 
Engineer to the Council. At present mains are only laid in the 
centre of the town. Mr. Shoolbred now recommends that mains 
be laid to Oxton and Claughton and other districts, and that 
£20,000 be borrowed for carrying out these extensions. These 
proposals have been endorsed by the Gas and Electric Light Com- 
mittee. The report wil be discussed at the next meeting of the 
Town Council. 

BirRMINGHAM.—Col. J. O. Hasted, R. E., held a Local Govern- 
ment Board inquiry, on Wednesday, into the application of the 
City Council to borrow, amongst other sums, £10,143 for plant 
and machinery for the electric lighting of the new market and 
slaughter houses. The application was supported bv the Town 
Clerk and Consulting Engineer. At the meeting of the Corpo- 
ration on Tuesday, Mr. R. F. Martineau, Chairman of the Technical 
Schools Committee, submitted a proposal to establish a day technical 
school on similar lines to the evening school, and the appoint- 
ment of the necessary teaching staff. The proposal was unani- 
mously adopted. 


BorroN.—The receipts of the electricity department for the 
month of February were £1,227. 3s. 6d., compared with £628 
5s. 6d. in the corresponding month of 1896. The total receipts 
from April 1, 1896, to the end of February, amounted to £4,495, 
an iucrease of £2,411 on the corresponding period of last year. 
There are 223 customers, representing an equivalent of 18,452 
8-c.p. lamps connected, against 115 customers and 9,378 8-c.p. 
lamps in 1896. "The department have orders in hand for over 800 
lamps. The number of units generated during the month of 
February was 32,262, against 16,342 for the same period of 1896. 


BRiGHTON.—At their meeting yesterday, the Brighton Town 
Council discussed the Lighting Committee's report and aocounts 
for the past financial year. By the accounts a profit is shown on 
the year’s working of £14,681, after providing for bad debts and all 
management expenses, and £230 for insurances and law expenses. 
Including the balance of £1,150 brought forward from last account, 
there is a total of £15,831 to the credit of the undertaking. Of this 
£4,520 is absorbed by interest charges, and £4,311 by sinking 
funds. It is proposed to carry £5,000 to next account, and £2,000 has 
been voted to the relief of district rates. The year’s incomeis derived, 
£22,056 from sale of current to private consumers, and £5,957 
from public lighting. The great demand for current in Brighton 
necessitates the Committee's borrowing further large sums to pro- 
vide for necessary extensions, and application is to be made for 
permission to borrow £43,300—£10,450 for dynamos, cables and 
instruments, £7,000 for new house services, meters, &c., £7,000 
for new mains and feeders, £6,000 for additional street lighting 
mains, £3,900 for water-tube boilers, boiler fittings, &o. The 
number of units generated during the year under review was 
1,653,676, of which 1,388,821 units were sold (public lamps 261,820, 
private consumers 1,127,001). The number of public lamps taking 
current were 215 arcs, and 564 incandescents. The total capital 
expenditure to Dec. 31 was £178,681. 11s. 10d. 


Care Town.—The Town Council propose to put down additional 
plant, consisting of a 200 H. P. and two 50 n.r. Chandler-Crompton 
sets, at an estimated cost of £6,000. 


CanzDirrF.—The Health Committee have appointed a Sub-Com- 
mittee for the purpose of considering the question of employing 
motor cars for watering the streets and [general scavenging work. 
The Electric Lighting Committee have just received the sanction 
of the Local Government Board to borrow an additional sum of 
£2,400 for electric lighting purposes. The Board of Guardians 
have asked the Committee to state their terms for the supply of 
current for lighting the workhouse. 


CHELTENHAM.— The new building at the Cheltenham Ladies’ 
College is to be fitted up for the electric light, and Mr. A. G. 
Sanders has been entrusted with the wiring contract. It is pro- 
posed to take current from the Corporation mains. The installation 
will consist of an equivalent of about 500 8-c.p. lamps. 


CnuEsTER.—AÀt Wednesday's meeting of the Town Council the 
Electric Lighting Committee were authorised to put down addi- 
tional plant at the electricity station at an estimated cost of £8,530. 
It was also decided to apply to the Local Government Board for 
sanction to borrow a further sum of £20,000 for electric light 
extensions. The demand for current has so far exceeded the anti- 
cipations of the Committeo. Various extensions of the mains have 
been decided upon, while a number of other applications are still 
under consideration. In the course of thé discussion on the 
minutes of the Watch Committee it was stated that the gas 
company proposed to increase the charge for lighting the streets 
by £170 per annum, although the number of lamps had been 
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reduced. Several members suggested the extension of the electric 
light, while Dr. Elliott advocated the electric lighting of the 
shale of the streets. 


Coventry.—The electricity department of the Town Council has 
made very fair progress during 1896. "The department started the 
year with 31 customers, representing an equivalent of 1,834 8-c.p. 
lamps connected, and on Dec. 31 current was being supplied to 72 
customers, representing an equivalent of 5,662 8-c.p. lamps. There 
is every indication that equally good progress will be made during 
the current year. The revenue account, however, shows a debit 
balance of £41, and after making allowance for interest and sink- 
ing-fund instalment, there is à total deficiency of about £1,700 on 
the year's working. This result is principally due to the fact that, 
though new connections were being made throughout the early 
months of the year, there was & steady decline in the amount of 
current required per lamp as the days lengthened. The income 
for the first half of the year was less than one-third of the total, 
while that for the last three months amounted to more than one- 
half. The Chairman of the Electric Light Committee (Alderman 
Hill) in moving the adoption of the accounts at Tuesday's meeting 
of the Council, said he felt certain of the ultimate suocess of their 
-electrio light undertaking. At the present time the department 
was working at & substantial profit, and he anticipated shortly 
being in a position to supply current for motors. 


DARFIELD (Yonks.). —The residents of this district have hit upon 
& novel and effective way of celebrating the Queen's Diamond 
Jubilee. At a public meeting last week, the Committee recently 
appointed to consider the subject recommended that, as a perma- 
nent memorial of the event. a system of public street lighting for 
the township be introduced. After discussion, it was agreed, on 
the motion of the Chairman (Mr. J. Cumbor, J.P.), to adopt the 
electric light as an acknowledgment of the advance made in the 
arts and sciences during the reign of Her Majesty. 


EpinsurcH.—At the annual meeting of the Edinburgh and 
Leith Corporation Gas Commissioners, Mr. Grant stated that it 
was a matter of the diocesi satisfaction that in spite of the 
unparalleled success of the electric light in Edinburgh, the consump- 
tion of gas was increasing by leaps and bounds. Baily Manclark 
thought the Commissioners had made a great mistake in not having 
kept the electric lighting in its own hands. Had it done во. Leith 
would not now have been applying for a separate Provisional Order, 
but would have been getting current direct from Edinburgh. The 
Cleaning and Lighting Committee have prepared a long list of 
streets in which they recommend the system of arc lighting should 
be introduced during the financial year 1897-8, and a list of streets 
for proposed extensions in 1898-9 is also given. 


Hotywoop (BRLTAST).— The Township Commissioners have 
formally approved the application of the Belfast Street Tramways 
Company for a Provisional Order for the extension of their tram- 
way system to Holywood. The Company are seeking powers to 
introduce electric traction on the proposed extensions. 


^ HUDDERSFIELD. —The minutes of the Electric Lighting Committee, 
presented at the Council meeting on Wednesday, reported that 
there had been an increase of 17 customers, representing an equiva- 
lent of 838 8-c.p. lamps duríng the month of February, while the 
number of units of current sold during the month amounted to 
13,724, an increase of 48 per cent. 


Lectorgs.—The third of the course of popular lectures on 
electrical subjects, arranged by the Swansea Scientific Society, was 
delivered at the Royal Institution of South Wales, Swansea, on the 
8th inst., the lecture being given by Mr. Wallis-Jones in lieu of 
Mr. E. M. Manville, who was unable to be present. The lecture 
was illustrated by a large number of slides and experiments, 
apparatus being lent by the General Electric Company, and electric 
power being gratuitously given by Mr. J. S. Brown. One slide 
shown by the lecturer was & photographic reproduction of The 
Electrician Supplement Table of Electric Supply Stations of the 
United Kingdom for 1897. This mass of statistics crowded on a 
large scale upon a magic lantern screen was, indeed, one of the 
most effective ways of bringing before a large audience the im- 
mensity of the electric supply industry of the present day. 


— "The second of the four Gilchrist lectures by Dr. J. A. 
Fleming was delivered at the Theatre Royal, Grantham, on 
Tuesday, the subject being The Work of an Electric Current." 
A large audience was present, and the lecture was highly 
appreciated. 


LEEps.—The Lamp Committee recommend the Town Council 
to light the streets from the Great Northern Railway station to 
the Public Dispensary by means of arc lamps.—-~The Tramways 
Sub-Committee also recommend the extension of the tramways 
along Armley, Whingate, and Meanwood-roads as soon as the 
Hunslet, Headingley and Chapeltown lines have been relaid. 


LivERPOOL. —It is stated that a provisional agreement has been 
arrived at by the Special Tramways Committee of the Corporation 
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for the purchase of the undertaking of the local Tramway Company, 
and the Council will accordingly be recommended to complete the 
purchase for the sum of £560,700, which oe & premium of 
about £1 per share on the Company’s capital. For some time past 
considerable dissatisfaction has been expressed at the inefficient 
tramway service, and various attempts have been made by the 
Council to arrive at an agreement with the Company. Both parties 
are applying for powers in connection with the extension and 
improvement of the tramway system, and for the introduction of 
electric traction. The only application to be proceeded with is that 
of the City Council, to which the Bootle Corporation have given 


notice of opposition. 


LLANDUDNO.—The District Council have received à communica- 
tion from the solicitor to the promoters of the scheme for the 
construction of a light electrio railway from Colwyn Bay to Llan- 
dudno, offering to withdraw the present project provided the 
Council would allow them to construct a more extended system in 
the Llandudno district. The Council would, in the event of an 
arrangement being come to, have the option of purchase after 20 
years. The consideration of the matter been postponed pend. 
ing the decision of the Light Railway Commissioners on the recent 
application for an Order to construct the Oolwyn Bay-Llandudno 


line. The Council have instructed their consulting engineer 
(Mr. A. H. Preece) to further consider and report upon, the 
question of supplying eleotrio current for traction as well as for 


lighting purposes. 


Lonpon Tramways.—At the meeting of the London County 
Council on Tuesday the Highways Committee brought up a report 
in connection with the proposed purchase by the Council of the 
North Metropolitan Tramway Company's undertaking and the 
leasing of the same to that Company. r. Westacott stated they 
had a communication from that Company pointing out that the 
agreement which had been submitted by the Council was not in 
accordance with the heads agreed upon between the parties. In 
connection with the experimental mile of tramway to be fitted 
for electric traction the Company estimated this would cost 
£40,000, and considered that if the experiment proved a 
failure the cost should be borne by the Company and the Council 
equally. If the experiment proved successful, and the Council 
decided to introduce electric traction over the whole of the 
lines, seeing that the Council were to receive 80 per ‘cent. 
of the profits in respect of the undertaking, the Company con- 
sidered arrangements should be made for reimbursing them the 
expenses incurred in connection with the experimental mile either 
at the commencement of the Company's lease or at the time of its 
expiry. The consideration of the report was deferred pending 
the Committee's report on this communication. At the same 
meeting the Bridges Committee reported the receipt of a 
letter from Messrs. Laing, Wharton and Down notifying that 
in consequence of the shortness of time allowed for pre- 
paration of the tenders for wiring and lighting of the Black wall 
Tunnel an error had been made in their calculations as to the quan- 
tities of cable required for the work. The error had been caused 
chiefly owing to the insufficient information at their disposal. The 
Councils Engineer had satisfied the Committee that there had 
been an error, and asked the approval of the Council to an in- 
crease in the tender of £200—from £4,700 to £4,900. "This was 
agreed to. 


MaANCHESIER.—The City Council decided on Wednesday to make 
the Electric Lighting Sub-Committee a Standing Committee from 
the 31st inst. Members of the Gas Committee are eligible to serve 
on the new Committee. As a reason for adopting this course 
Alderman Gibson stated that they had already invested £300,000 
in their electric lighting undertaking, that the Council had sanction 
to borrow a further £160,000, and that they would soon want to 
borrow still more. Last year they had given £11,000 to the rates 
and reduced the cost of current to consumers 26 per cent., and this 
year they would reduce the cost another 25 per cent. and give the 
City still more in reduction of rates. The light would be within 
the reach of every man in a few years. Their undertaking was in 
fact becoming so gigantic and extending at such a rapid rate that 
he considered the time had arrived when it would be wise for the 
Council to create a separate Electric Lighting Committee. He 
assured members that as regards the competition of the electric 
light with gas there was no ground for alarm, as in nearly every 
instance where the electric light had been introduced there had 
been at the same time an actual increase in the consumption of 
gas. Consequently, there was no reason to fear that the gas 
undertaking would suffer. 


Paicgnton.—The District Council have unanimously expressed 
their approval of the scheme for the construction of an electric 
tramway from Torquay to Paignton. 


Paris Exursition (1900).—The Board of Trade Journal for 
March contains a resumé of the general features of the International 


. Exhibition which will be held in Paris in 1900, 


THE ELECTRICIAN, MARCH 19, 1897. 


705 


PRIVATE Вил, LEGISLATIOX.—It is announced that the Vestry of 
St. George’s, Hanover-square, have withdrawn their opposition to 
the Brompton and Piccadilly Circus and the City and West-End 


Electric Railway Bills. 


Rapcuirre (Lancs.).-—A lengthy report on the electric lighting 
question has been prepared by the Surveyor to the District Council. 
In view of the compact area to be supplied, a low-tension con- 
tinuous-current system is advocated. The Council are recom- 
mended to put down plant capable of supplying about 5,000 8-c. p. 
lamps at one time, but to erect a station capable of accommodating 
plant of a capacity of about 15,000 lamps. 


Reapina.—The Town Hall and pone buildings, and the 
new art gallery are to be lighted electrically, and the contract for 
wiring and fitting has been let to the Brush Company at £1,440. 
Current will be supplied by the Reading Electric Supply Company 
at Dd. per unit. The present cost of gas lighting is £480 ре 
annum, and it is estimated that there will be а saving of about £30 
a year by the adoption of the electric light. 


RicHMoND (SuRREY).— The subject of electrically lighting the 
streets was introduced at the last meeting of the Town Council by 
Councillor Duncan. There were numerous complaints against gas, 
the price of which had recently been increased. He suggested they 
should approach the Electric Light Company. In reply, Councillor 
Heasler promised that, as soon as the Gas Company had completed 
their experimenta with to incandescent gas lighting, the 
matter would be further considered. 


SANDAKAN (BnrrrsuH NORTH BORNEO).— The Telegraph Depart- 
ment have established & telephone system in this city, which was 
inaugurated on Dec. 1 last. The instrument and exchange apparatus 
were supplied by the Oriental Telephone and Electric Company. 


SHREWSBURY.—For some time past the purchase of the under- 
taking of the Shropshire Electric Light and Power Company has 
been under the consideration of the Gas, Water and Lighting Com- 
mittee, and a special meeting of the Council was held last week to 
diecuss the position of matters. Ultimately it was decided to 
engage an electrical expert to inspect the works of the Company, 
and to prepare a report on the advisability of the proposed purchase. 


SoUTHAMPTON. —In connection with the proposed electrical equip- 
ment of the tramways, the Town Council have decided to supply 
electric current to the Tramways Company at 3d. per unit up to 
50,000 unite, 24d. per unit for the next 50,000, and 2d. per unit 
for all current above 100,000 unita, The Council have sanctioned 
the relaying and doubling of certain of the tramway lines, on con- 
dition that the rails employed are suitable for electric traction. 
The Consulting Engineer (Mr. Manville) has been requested to 
report upou the application for a supply of current for lighting the 
Ordnance Survey Oflice. 

SourHr.ORT.— The Electricity Committee are showing commend- 
able energy with the extension of their electric supply system. A 
canvass is being made of the residents in the various streets in 
which the electric light cables are not at present laid, in order to 
ascertain the amount of current likely to be required. It is antici- 
pated that the demand will be such as to justify the Committee in 
considerably extending the mains in the residential quarters. 


STAFFORD.— The Town Council have decided to borrow for electric 
lighting purposes another £5,000, being balance of £20,000 sanc- 
tioned by the Local Government Board. 


TarirF CHANGES.—Under the new Queensland Customs Tariff 
electrical machinery, electroplating materials, electric light fittings, 
scientific instruments, mining machinery and oil engines are admitted 
free of duty. 

TELEPHONE Royatties.—In answer to a question of Mr. 
Henniker Heaton, in the House of Commons, the Secretary of the 
Treasury stated that the royalties paid by the National Telephone 
Company to the Post Office for 1895-6 amounted to £81,530. 
Previous payments were as follows :—1890-1, £44,007 ; 1891-2, 
£60,403 ; 1892-3, £57,620 ; 1893-4, £65,443 ; 1894-5, £72,693. 

Tux TELEPHONE IN MANCHESTER.— This town appears to be the 
only town of note in which the National Company are face to face 
with actual or threatened competition, or it may perhaps be better 
termed opposition. The lately-constituted general committee for 
establishing an independent telephone service for Manchester, 
Salford and district was in rather bad case when last reported, but 
seems to have taken heart of grace more recently. Ata meeting of 
the Committee held on Monday, the hon. secretary was able 
to announce that they had now 841 telephones subscribed for. 
The members of the Committee were urged to bring up this number 
to 2,000 as promptly as possible, in order that at the public meet- 
ing to be held on the 24th ‘‘they might be in the proud position of 
knowing they had doubled their numbers." Mr. W. Thomson 
ventured the opinion that if the Committee were able to go to the 
Postmaster-General for a lioense backed by a subscription of 2,000 
members, the National Company would be compelled to allow them 
to be connected to their system. 


PATENT RECORD. 


— Өө ——— 
A record of ша for Patents and Patent Var oiim Published 
t 


is compiled. for this journal by Mn. J. C. CHAPMAN, Chartered Inst. 
Patent Agents, of 70, Ohancery-lane, W.C., from whom any information on 
the subject may be obtained, | 


APPLICATIONS FOR PATENTS. 

Notg.— Zhe Specifications af Applications for Patents are not open to 
public inspection until after the acceptance of the ifoation. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk із sufixed. 

| | February 16, 1897. 


4,105. G. Apaus. London. Improvements in alternating-current trans- 
formers. 
4,131. C. Douatas. Leicester. An improved system of electric traction · 


4,183. C. S. DoLLEY, R. Hawkins, T. M. Ілонтғоот and Н. T. Goopwix. 
London. Improvements in electric incandescent lamps.* 

H. H. Lake. London. Improvements in and relating to electric 
motors and dynamo-electric machines (Elmer Ambrose Sperry, 
United States).* 

C. Raab. Liverpool. Improvements in or connected with alter- 
nating current metera.* 

W. H. Јонмвох. London. Improvements in electricity meters. 

February 17, 1897. 

4,242. J. B. CLARKE. Wolverhampton. Improvements in means for 
connecting or continuing electric circuits through electroliers, 
brackets for electric lamps, and the like. 

H. LscHNER. Halifax. Improvements in chronometers or time- 
keepers for registering the time occupied by converaation by 
telephone. | | 

Н. МЕНМЕН and Е. МЕНМЕВ. London. Improvements in appa- 
ratus to gencrate electric currents for medical and other purposes. 

W. S. SurTH and W. P. GRANVILLE. London. Improvements in 
electric cables and in their manufacture. 

4,515. T. van Н. OB&LT. London. Improvements in phonographs and 

eimilar sound-recording and reproducing instruments. 


4,198. 


4,212. 
4,228. 


4, 258. 


4,292. 
4,508. 


4,550. J. PAPRIAN. . London. Ап improved incandescence electric lamp 
for advertising purposes.“ | 
February 18, 1897. 


4,353. J. B. ScamMMELL. London. 
batteries or accumulators. 

4,375. W. RowBoTHAM. Birmingham. Improvements in and relating to 
accumulators or storage batteries. 

4,391. W. E. Heys. Manchester. Improvements in electric heating 
devices. (Amand Désiré, Chedville, France). 

4,417. W. E. Ayrton and A. H. ALLEN. London. Improvemente in 
electro-motors and in apparatus for the electric propulsion of 
tramcars, railway locomotives or trains and other vehicles. 

4,420. J. L. DoBELL. London. Improvements in or connected with 
electric batteries. 

G. L. ANDERS, J. E. WEDEKIND and T. MILLER. London. Improve- 
ments in and connected with telephones for domestic use.* 

W. P. THompson. Liverpool. An improved system or arrange- 
ment for simultaneously telegraphing and telephoning on a single 
wire. (The Actien Gesellschaft für Fernsprech-Patente, Ger- 
many.) 

A. B. PzscaTORE. London. 
tecondary batteries. | 

4,440. F. J. J. GLYNN. London. Improvements in or relating to trans- 
mission by telephone. | 


Improvements in electrical storage 


4,427. 
4,433. 


4,434. 


Improvements in or relating to 
1 


4,442. J. L. DoBELL. London. Improvements in or connected with 
electric batteries. 
4,461. W. M. Morpry. London. Improvements in connection witb 


brushes and their holders for dynamos. 


February 19, 1897. 

4,480. D. NEALE. Edinburgh. Twin armature dynamos and electric 

motors. 

4,487. E. BucHHOLTZ and P. Spies. London. Improvements in and 

connected with electric arc lampe. 

4,492. W. GnrrrIN. Halifax. Improvements in the method of, and 
apparatus for supplying current to electric cara. 

4,537. R. F. K. SrUBBs. London. New or improved system of wiring 
for electric lighting and in means employed therefor. 

A. Soxotorr. London. Improved process for dyeing by means 
of electricity and the X-rays.* 

February 22, 1897. 

Brussels. Microphone worked by granular coal. 

Н. G. Morris and P. G. Satom. London. Improvements in 
electric motor propelled vehicles. 

February 23, 1897. 

4810. T. P. Martin. Liverpool. Improvements in or connected with 
apparatus for electrically illuminating and displaying letters, 
numerals, devices and the like, for advertising and decorative 
purposes. 

Е. Н. DaANIELS, Glasgow. Improvements in rail bonds for elec- 
tric railways. 


4,540. 


4,712. J. O. Zwara. 
4,155. 


4,824. 
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4,831. С. W. pg 'ÜTUNZELMANN and C. W. Baker. London. Improve- | 5,071. Dorman. Dynamo electric generator and motor collecting brushes. 
ments in electric welding. 5,409. WniaHT. Recording electric meters. 
4,844. Н. M. DanRaH and W. J. CRorr. Manchester. Improvements in | 4,082. Acknovp and Best. Apparatus for electrically igniting miners’ 


electric arc lumps. 

J. Ромам. Londón. Improvements in apparatus for receiving 
and distributing audible sounds or messages sent by telephones 
or instruments of the like kind. 

C. Е. ре Repon. London. Improvements in electric railway 
systems.“ 


4,871. 


4,878. 


4,808. T. BALZER. London. Filaments for incandescence electric lamps. 

4,904. W. LawcDoN-DaviEs. London. Improvements in alternating- 
current motors. 

4,916. E. Hey. London. Improvements in electric accumulators. 


4,9534, H. DELAvAU and Е. F. BnÉnaT. London. Improvements in elec- 

tric arc lamps.“ | 
February 24, 1897. 

J. STEFFEN. London. Improvements in station indicators for 
electric railways or tramways.” 

C. Paroni. Birmingham. Automatic electro-photographic appa- 
ratua for the prevention of burglaries.* 

E. L. JosgPH. London. Improvements in apparatus for auto- 
matically cutting out electric currents from dynamos when rising 
above or falling below a determined maximum or minimum, and 
for gradually turning on such currents." 

4,994. A. J. BouLT. London. Portable electric lighting device. 

Hubbell and T. F. Boland, United States.) 
5,040. J. Rymer-Jongs. London. A new or improved telegraph relay 
suitable for long submarine cables. 
February 25, 1897. 


4,979. 
4,981. 
4,993. 


(H. C. 


5,055. F. G. CREED. Glasgow. Improvements in and relating to tele- 
graphic transmitting apparatus. 
5,108. Н. H. PrNcHES and F. MonLET. London. An apparatus for 


advertising or signalling purposes by means of electrically illu- 
minated lamps. 

W. S. Squing. London. 
secondary batteries. 

W. HEPwonTH-COLLINS and T. Y. NUTTALL. Darwen. Improve- 
ments in the method of insulating or covering electric cable wires 
or conductors by means of dehydrated paper. 

W. HEgPwonTH CoLLINs and T. Y. NUTTALL. Darwen. Au im- 
proved paper specially adapted for insulating electrical cables, 
wires, conductors, storage batteries and for other electrical 
insulating purposes. 


5,102. 


Improvements in the construction of 


5,104. 


5,105. 


5,129. G. І. CAMPBELL. London. Improvements in dynamo electric 
machines. 

5,151. E. W. BowLzs. London. Improvements relating to electrical 
resistances. 


6,136. J. J. Sraxogn. London. Improved electric tan-bark bath and 
apparatus therefor. 

W. J. Davy and О. THomas-Davigs. London. 
electric arc lamps. 

February 26, 1897. 

5,166. D. NEALE. Edinburgh. Improvements in primary and secondary 
electric batteries. 

W. Woop. Bristol. Improvements in electric conductors. 

J. W. WHITE. Kent. Luminous electrio bell push. 

F. C. RAPHAEL. London. Improvements in electric wiring and 
in apparatus connected therewith. 

G. Gaynor. London. Improvements in electric arc lamps. 

The Hon. R. T. D. Ввооснам and W. C. Bsrsgy. London. 
Improvements in the suspension of electrical accumulators or 
batteries on motor carriages. 


Г. Epstein. London. Improvements in electrically-propelled 
vehicles.“ 


5, 157. 


Improvements in 


5,171. 
5,206. 
5,222. 


5,224. 
5,237. 


5,258. 


February 27, 1897. 

W. S. SiMPsoN. London. Improved means for automatically 
effecting the shutting off of steain or gas or vapour engines, or for 
cutting off electric power from motor vehicles in cases of accidents. 

5,560. H. B. Cox. London. A method of and apparatus for utilising 

electric energy. 


5,359. 


SPECIFICATIONS PUBLISHED. 


815 жойы specifications can now be obtained at the uniform price of 
. each. 


1895. 
19,828. HEATHFIELD and Rawson. Electrolytical apparatus. 
19,855. New and Mayne. Electrical propulsion of vehicles. 


24,578. UxQUHART and WYNNE. Means aud apparatus for connecting 
electrically propelled vehicles on tram and railways to fixed 


conductors, 
1896. 


2,224. Prepayment mochanism for electrical or 


Bastian and Нораез, 
other meters, 

2,924. Tucker. Electric coupling. 

2,535. McWhirter, Electric meters. 

2,610. Regs. Construction of dynamo electric machines and elcetromotors. 
2,707. Howanp. Incandescent electric lampholders and the like. 


safety lamps. 


. GALLow and Bevis. 
in electrical circuits. 


4,404. Drake and GonHaM. Electric switches. 


. Batuurst. Jointing boxes for conduits carrying electrical con» 
ductors. 


. BaMBERG. Moderating electric incandescent lamps and apparatus 
for that purpose. 


. GREENWOOD. Electric motors. 

. Тномрѕох. (Lessing.) Carbons for electrical purposes. 

. SHANAHAN. Electric fire alarma. 

. WILHELM and TILLMAN. Telephone transmitters. 

. HBLMAN and CARROLLE. Electric bell communication. 

. ANDERSON, HUTCHISON and VAN CunEN. Telephone switchboards. 

. HAVILAND, HOLLOWAX, COLLIER and Моксн. Electric furnace. 

. Wise (Buckingham). Apparatus for punching strips of paper and 
like material suitable for use in telegraph transmitters and for 
like purposes. 

. THE British TuousoN-HovsroxN Company (LIMITED). (Potter and 
Case.) Tandem-parallel controllers for induction motors. 

. Verity. Method of ensuring a quick break in electrical awitches 
known as the knife switch, “chopper ” switch, or hatchet ” 
switch. | 

. MELHUISH. Electrical wire joint or connection. 

. SCHNEIDER. Construction of electrodes for accumulators. 

Cox. Electric device for showing the relation of oxygen and 
nitrogen in mines and other places. 

. Grosz. Electrical brakes for vehicles. 

PETERSEN. Winches and posts suitable for electric light lanterns. 

. McGitr, Street tramears especially for cable or electric cars, 


Automatically operating variable resistances 


COMPANIES’ MEETINGS AND REPORTS. 


Isle of Man Tramways and Electric Power Company 
(Limited). 


The annual meeting of the shareholders in this Company was held last 
week, Mr. Alexander Bruce presiding. 

Mr. W. E. YOUNG (the Secretary) read the notice convening the 
meeting, and 

The CHAIRMAN said: You will have examined the balance-sheet and 
report, and will see that we can mutually congratulate ourselves on being 
associated in this improving and prosperous undertaking. You will find 
that our capital has been considerably increased ; but this has been brought 
about by the Snaefell Railway purchase, the construction of the Upper 
Town Cable Tramway, the acquiring of the land at Derby Castle and the 
adjoining houses, also a valuable piece of land at Laxey, together with 
expenditure on the new covered station at Derby Castle, to which have 
been added new car sheds, waiting rooms, &c. All this has been of 
great assistance in centralising the control and management of the 
traffic. We have had to increase our rolling stock on the several 
sections so as to meet the increase in traffic. We have also added some 
valuable machinery at Derby Castle to meet the increase in our electric light- 
ing department. This expenditure has been, and will be, reproductive. Last 
year our revenue was £26,456. 158. 11d., and this year, £36,141. ба. 7d. 
Next year we may fairly expect our income to be between £40,000 and 
£50,000. The profit last year was £14,467. 1s. 10d. ; this year, £17,822 
Os. 2d. The cost of construction of our cable section was large, and con- 
siderably increased by the difficulties we had to contend with throughout. 
The Snaefell Railway has added much to the success of the Douglas and 
Laxey section, both in the increased traffic, and again through the increased 
electric power which we obtained from it, through having laid a feeder cable 
connecting the two lines, by which means we wore enabled to work the two 
sections во as to concentrate the power on either according to the variations 
in the pressure of the traffic ; and it may be interesting for you to know 
that, without the aid of the Douglas generating plant, we could now work 
our entire Douglas and Laxey traffic from the Snaefell generating station 
and accumulator house, and vice versá ; and, І may also mention, that, 
without the aid of the Snaefell plant, we could not have successfully coped 
with the heavy increase of traffic during a portion of the season. We have 
for the last year been studying the question of utilising water power for 
our winter service, and are now making arrangements to harness the 
Laxey river, by doing which we expect to obtain from 100 to 150 н... 
which will be a considerable annual eaving. Mr. Aldworth, our able and 
energetic manager, has supplied me with statistics, which show that the 
actual profit for the year amounts to £17,822. Os. 2d., which, with a sum 
of £1,890. ls. 6d. brought forward, makes an available balance for distri- 
bution of £19.712. 1». 8d. We paid the debenture interest on July lst. 
and in September the dividends for the half-year ended June 30th, at the 
rate of 6 per cent. per annum on the Preference, and 73 per cent. on the 
Ordinary shares, and now propose to pay a further dividend at the rate 
of 6 per cent. per annum on the Preference and 84 per cent. on the 
Ordinary shares, carrying £2,000 to the reserve and renewal fund, and the 
balance of £2,047. 88. 4d. to the credit of profit and loss new account, It 
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is the policy of the Board to build up good reserve and renewal fund, 
which will now amount to nearly £7,000, exclusive of the balance of 
£2,047 carried forward. Besides, we have maintained in a thoroughly 
efficient manner the whole of the electrical and steam plant, rolling stock, 
and permanent way, out of revenue. 1 trust the Douglas Town Council 
will appreciate our anxiety to increase our annual contribution to their 
revenue, which last year was £1,584. 2s. 3d., and this year is £1,695. 12s. 3d. 
Our horse mileage this year was 202,754, against 171,310, or an increase 
of 51,444 miles, and the total expenditure per mile was 7°32, against 7:51 
last year. On our electric systems we have carried during the year 591,165 
passengers, against 485,267 last year, an increase of 105,896. The miles 
run were 155,096, against 104,552 in 1895. The greatest number carried 
in one day was 12,907, against 10,477 passengers in 1895. The total mile- 
age on the entire system was 414,690. During that period we carried a 
total of 2,598,559 passengers, or an increase of 475,237. This total would 
have been considerably augmented had it not been for the persistently wet 
weather we had at the latter portion of our season. Each year we are 
adding to the attractions to our line, planting, improving and beautifying; 
and Mr. Aldworth will not be satisfied until the stations and easements 
along the line are converted into gardens, and the sloping banks covered 
with creeper, fern, and shrub. Weare promoting in the Legislature, as 
you know, a Bill to extend and work an electric tramway from Laxey to 
Ramsey; and I think it desirable to place before you the position which the 
Laxey and Ramsey Railway will occupy with respect to this Company. 
This Company will construct the line, which will be worked by and under 
the absolute control of this Company. It is proposed, however, to keep 
the capital cost of the extension to Ramsey financially separate and distinct 
from this Company. We are advised that this object may be easily effected 
by а few simple provisions in the Act, such as are common both in England 
and Scotland, where an existing Company promotes a new undertaking 
which it wishes to keep totally distinct from the parent Company, so far as 
its financial aspect is concerned. A separate share and loan capital will be 
created, to be charged exclueively upon the new undertaking, but we may 
guarantee the whole or any part of the debentures that may be issued. 
Our Company will kcep separate and distinct accounts of the receipts, 
credits, payments, and liabilities on account of the capital and revenue of 
the Ramsey section. The cost of working and maintaining this line will 
alone be borne by, and paid out of, the separate revenue derived solely 
from this extension. For working and managing this section our Company 
will receive a fixed percentage of the revenue, the balance, however, of such 
revenue will be disposed of: (1) to satisfy the debenture holders of the 
Ramsey section ; (2) the preference shareholders ; and the surplus will form 
a dividend to the ordinary shareholders. The Directors have also under 
consideration an extension from tbe Hut to Tholt-e-Will, a distance of about 
14 miles of single track. If proposals which have been made to us are 
entertained, it will not be necessary for us to extend or add to our gene- 
rating plant at Snaefell, as we havean abundance of supplementary electric 
power there, and the cost will be little or nothing in addition to the expense 
of laying the permanent way, erection of poles and wires, and two new 
cars. Negotiations have been completed with the Harbour Commissioners 
by which we shall next summer be able to take our cars down the Victoria 
Pier to a point nearly opposite the Ferry steps, and во carry passengera to 
and from the steamers, and tap the enormous ferry traffic crossing to and 
from the Battery Dier. 

Mr. J. R. COWELL said: The new system, described by the Chairman, 
is calculated to enormously increase the traffic between Douglas and Laxey, 
as it will be necessary for persons travelling over the Ramsey line to travel 
over the other, and rice versd. The results which will necessarily follow 
from the extension to Ramsey will be in the direction of augmenting and 
supporting the revenue of this Company without endangering its capital. 
I congratulate the Directors upon their judjcious system of advertising. 
A line of this kind cannot afford to be without advertising. I would urge 
upon you to abolish horse traction. There should, in my opinion, be a 
system of electric tramways along our beautiful front, with ornamental 
masts or poles, which, instead of destroying the :sthetic appearance of the 
place, would really add to it; and the speed of the cara would be greatly 
augmented. I do hope that those who have had some hesitation in assent- 
ing to the cbange in the system to the clectric, if they are not yet satisfied 
of the improvement, will take early opportunity of inquiring what is the 
effect in places where the traffic is quite equal to that on the Douglas 
Promenade. They will find there is no difficulty whatever in working the 
cars, and I hope before long to see this system perfected along the front of 
Douglas. With regard to the use of water-power, I would suggest to you, 
that in addition to the stream at Laxey, a considerable amount of power 
could be gained by using the water power of Sulby Glen. There is not 
much difficulty in conveying electric current for & moderate distance, and 
within a mile or a mile and a-half of your system you can have a very 
large accession of power by tapping Sulby River. One other point. In 
South California, on the occasion of a recent visit, I saw а tramway ascend- 
ing à very high mountain. On the top of that mountain, in addition to 
the fine view, which we can beat at Snaefell, I found they had a small 
building put up in which was a very powerful electric search-light, and 
the attraction that was to that tramway was wonderful. 

Mr. Councillor J. B. LIGHT (Liverpool) said : In Liverpool the Corpo- 
ration were proposing to buy up the horse tramway, and to use mechanical 
traction. They were watching very carefully now to see which was the 
best system to adopt, and he would be glad to hear from the Chairman 
privately which he considered the best. He thought also that Douglas 
ought to be Jit up with the electric light. The island was also behind as 
to the telephone, except as to Douglas. They ought to have the telephone 
all over the island. It would be a great attraction to visitors, because if a 
cable was added, they would be able to speak to their friends at Liverpool, 
and perhaps in consequence stay a day or two longer on the island. The 
accounts which were before them showed what a splendid return they 
were getting for their investment. He did not believe in a search-light 


for the top of Snaefell, as the farmers would not like it, for it would 
frighten the shcep and cattle. | 

The CHAIRMAN, replying, said that in regard to Mr. Cowell's sugges- 
tion as to Sulby Glen, they had thought of that. I think we might utilise 
the water of Sulby Glen for the purpose of generating clectricity. It is 
most costly to bring coal to our generating station, and if we could utilise 
any other power, it would be the duty and the study of the Directors to 
get it. With respect to an electric tramway along the front, we are most 
anxious to have that, and would do a great deal, and even sacrifice a great 
deal, to secure it. In cleanliness and many other ways, it would be a great 
improvement. With regard to the electric search light, I do not know 
whether it would do. When the members of the British Association 
lunched on the top of Snacfell, Prof. Herbertson, of Edinburgh, who is 
connected with the Observatory and lived for some months at the top of 
Ben Nevis, was anxious we should erect an observatory on Snaefell, and he 
says that, with instruments and other things pertaining to observations, 
the Edinburgh institution would assist us materially. Therefore, I think 
we would be doing a double object in establishing an observatory— provide 
an attraction for scientific men, and have powerful glasses through which 
visitors might see the adjoining countries of the United Kingdom. With 
regard to accelerating the speed of the cars—that i8 an important matter. 
The Directors recently visited Rouen and were extremely pleased with 
the system of overhead wires, and the speed at which the cara travel 
there. One night, the electrician, Mons. Albinese, took us on the car at 
the rate of about 50 miles an hour through the city. Their system of con- 
trollers is of great advantage to them. We were so much struck with what 
we saw in France that we determined, when we came home, that we would, 
at the expense of this Company, arrange that Mr. Aldworth and Mr. Shaw 
should go to the Continent and some parts of England, and see what is being 
done with regard to electric traction. I think they have been much 
enlightened by what they have seen, and I am eure it will stimulate them 
to advise us with regard to what is absolutely necessary for making thia the 
premier line of Great Britain—and shall I add, with all deference—A merica. 

The motion to adopt the report and accounts was agreed to unanimously. 

Mr. Mylrea, the only retiring Director seeking re-election, was re-elected ; 
and in returning thanks Mr. MYLREA said: There was a time when he 
viewed electric traction on the front of Douglas with something like horror. 
He had lately travelled a good deal on the Continent, and there he had an 
object lesson in the possibility of being carried along main thoroughfares 
absolutely without any objection to anybody, let his taste be what it 
might. In Dresden, with a population of ,000, where princes and 
dukes were as thick as peas, and where you find the residences of the 
nobility, princes and merchant princes, and the greatest people in the city, 
there you find & double line of electric tramways, with cars running from 
10 to 15 miles an hour. The poles and the wires were so arranged that 
there was no offence to any peraon. Whatever doubts he had before were 
dissipated. He came away with the conclusion that, the sooner they had 
electricity along the front of Douglas the better it would be for everybody 
concerned— better for shareholders because infinitely cheaper, and better 
for residents. 

The remuneration of the Directors was then fixed at £500 for the year. 

In reply to Mr. Broadbent, who inquired as to the electric lighting of 
Douglas, the CHAIRMAN said: We have been in communication with the 
Town Council on this subject, though we are not a lighting but a traction 
company. On February l7th a resolution passed by the Sanitary Com- 
mittee was adopted, asking us and the gas company to quote the price at 
which we would undertake the lighting of the town “for a period of 
years from the Ist day of July, 1897, the Corporation to provide lamp- 
posts only, the respectlve companies to provide all other necessaries 
and appliances, such as lamps, lanterns, carbons, burners, mantles, mains, 
service pipes or wires, &c., and to light, extinguish, clean, repair and maintain 
all such lamps and appliances. (а) The Electric Power Company to provide 
50 lamps of not less than 500 c.p. each from lighting time to twelve midnight, 
and from twelve midnight to daylight 50 other lamps of not less than 
80 c.p. each, from the lst day of October to the Ist day of July next 
following, 50 similar lamps of not less than 80-c-p. each all night. (5) The 
Electric Power Company to quote as an alternative proposal upon the 
basis that the supply mains would be laid by and maintained by and at the 
expense of the Corporation." The conditions for the gas lighting were 
also set out. As І have already said, we arc not an electric lighting com- 
pany, and we do not want particularly to be a lighting company. We are 
a traction company, and our interests are in traction. At the same time, 
we have cousidered this question of lighting the town, and have come to 
the conclusion that we cannot make a tender on the lines suggested. We 
have, however, submitted an offer to the Town Council—an extremely 
liberal offer, but, at the same time, we can see our way to carrying it out 
if it is accepted. We must take it as inevitable that the electric lighting 
of Douglas will come, but whether it will be by this Company or by a 
stronger Company than ours I do not know. Our offer is now being con- 
sidered by a Committee of the, Town Council. Ву the scheme submitted 
we undertake :— 

“To light free of all cost to the town the full length of the several pro- 
menades, Victoria-street, Prospect-hill, Buck’s-road, and Woodbourne-road, 
to à point opposite Albany-road, the installation to consist of 76 10-ampere 
arc lamps, each of 1,200 c.p., carried in ornamental canopies and fixed on the 
top of substantial iron posts of approved design. The Company to provide 
and lay all the necessary cables, provide and erect all lamp-posts and 
lamps, and maintain the same, including arc lamp globes and carbons, 
incandescent lamps, cleaning and attendance. The Council to allow the 
Company to lay mains, and supply current for private lighting within a 
certain area, to be agreed upon, at a price not exceeding 5d. per Board of 
Trade unit, including the use of meters, the Company paying to the 
Council a sum equal to five per cent. of the gross receipts received from 
the sale of current within the borough, including the whole of Derby 
Castle, which is at present being entirely supplied by the Company. To 
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moet the requirements of those who may not see their way to incur the 
expense necessary for wiring their premises, this Company would be pre- 
pared to provide the materials and carry out the installation free of all 
costs, the consumer paying to this Company an additional 1d. per unit on 
the current consumed, the owner or occupier of the premises having the 
right to purchase the wiring and fittings at any time upon agreed terms. 
The Council further to consent to this Company working the Douglas Bay 
Horse Tramway with electric trolley cars, the installation to be carried 
out on the latest and most approved system, the trolley wires being sus- 
pended either by means of centre posts, with two ornamental arms; side 
posts, with one ornamental bracket; or span wires carried across the 
atrect ; in either case the arc lamp-posts to be utilised for this purpose, by 
being placed in such positions as may be necessary for the system adopted ; 
and also to allow this Company, on completion of the North-quay improve- 
ments, to lay an extension of the tramway from the Victoria Pier to the 
railway station at a rental of 15 per cent. on the gross receipts. The 
agrecments entered into in connection with this proposal to run concurrently 
with, and terminate at, the same time as the present tramway lease ; the 
Council to have the power of purchasing the installations at that time on 
terms to be agreed upon. To assist the Council in coming to a decision 
upon the matter the Company propose that the Council shall appoint 
four membera of the Lighting Committee, with the Town Clerk and 
Borough Surveyor, to visit and inspect, at the Company's entire expense, 
the electric lighting and tramway installations at Bristol, and on the 
Continent at Rouen and Hamburg.” 
I think that answers the proposal from the Town Council. I am perfectly 
»atisfied that people will have electric lighting. In the daytime during 
the season our machinery is working up to its full power, but at night 
people went to places of amusement, and our machinery is idle. Neither 
the Town Council nor any other body in the town could produce the 
electric light at the price the Electric Tramway Company could give it. I 
must now ask you to pass à hearty vote of thanks to Mr. Aldworth, Mr. 
Young, and the other officials of the Company. 

The motion was carried unanimously, and Mr. ALDWORTH and Mr. 
YOU NG suitably replied. 

Mr. J. R. COWELL proposed a vote of thanks to the Directors, which 
was seconded by Mr. LIGHT, and carried unanimously. 

The CHAIRMAN responded, and the proceedings terminated. 


Westminster Electric Supply Corporation 
(Limited). 


Anextraordinary general meeting of the shareholders of this Corporation 
was held on Wednesday, under the presidency of Lord Suffield, for the 
purpose of confirming, or otherwise, the following resolution, which was 
passed at an extraordinary general meeting held on the 24th ult. :— 

* That in order io redeem the Founders’ shares the Directors be empowered 
to offer to the holders of the Fouuders' shares 80 Ordinary shares of £5 
cach, fully paid (out of the unissued capital of 12,000 shares), for cach 
Pounders’ share of £5." * o 

After the SECRETARY (Mr. Frank Iago) had read the notice convening 
the meeting, 

Mr. W. HAYES FISHER, M.P., said he should propose a resolution 
that this meeting be adjourned sine dic. "The reason he did 80 was that 
certain suggestions bad been made to the effect that the exact course in 
which they proposed to carry out the unanimous desire of the shareholders, 
as expressed at the last meeting, might not be unattended with some doubt 
or difficulty. The one or two points regarding which doubts had been 
expressed, the Directors had thought it best, in the interest of all, to take 
the opinion of counsel upon. That opinion had not yet reached them ; 
and, therefore, it would be better to adourn the meeting until they were 
in a position to put all the facts before the shareholders. 


A resolution to adjourn sine die was then proposed, seconded and carried 
unanimously. 


The Oxford Electric Company (Limited). 


The annual report of the Directora of this Company statesthat the revenue 
account shows a gross profit of £5,568. 7s. 1d. After providing for the 
debenture interest there remains a balance of £1,818. 3s., and with 
£36). дв. from last year, the amount available for dividend is £2,178. ба. 
The Directors recommend payment of a dividend of 44 per cent. per 
annum upon the Ordinary capital, the shares issued in March, 1896, rank- 
ing tor one-half (24 per cent.) The dividend will absorb £1,640. 188. 6d., 
and it is proposed to carry forward the balance (£537. 7s. 6d.). 

During the year there was an equivalent of 4,055 8-c.p. lamps connected 
to the Company's mains, aud on December 31st the total number connected 
was equivalent to 19,058 8-c.p.lamps. The Directors anticipate an equally 
satisfactory increase of business during tlie present year. In the convic- 
tion that the ultimate demand for electric current in Oxford will be much 
greater than was originally supposed, the Directors have considered it 
advisable to still further increase the size of the generators. A con- 
siderable addition has been made to the plant during the year ; and this, 
with an additional boiler, and transformer stations in suitable localities, 
will enable the Company to instal 15,000 additional 8-c.p. lamps. The 
plant where necessary has been renewed, and the whole maintained in 
efficient order out of revenue. 

Notice has been given that the present Debenture issue will be paid off 
during the year, for the purpose of making an issue on more advantageous 
terms. То provide for capital expenditure, the Directors propose to 
shortly issue 2,000 Ordinary shares, of £5 each, at a premium of 10s. per 
share, and to offer the shares in the first instance to the present shareholders. 

The retiring Directors, Sir Henry C. Mance, C.LE., and Mr. J. Irving 
Courtenay, M. A., offer themselves for re- election. 


Richmond (Surrey) Electric Light and Power 
Company (Limited). 


The following is the annual report of the Directors of this Company :— 
A sum of £1,780 has been expended on capital account, the necessary 
funds having been obtained by loan from the County of London and 
Brush Provincial Electric Lighting Company. The revenue account. 
shows a profit of £1,162. 17s. 10d., against £230. 28. Id. in 1895. The 
balance of this amount, after payment of interest on debentures and 
loans, has been appropriated to writing off balance of рол ехрепвев 
(£138. 17s. 11d.), reduction of suspense account (£210. 17s. 3d.), depre- 
ciation (£200), and a sum of £33. 14s. 9d. has been carried forward. 
The total number of lamps connected on December 5166 was equivalent 
to 7,125 of 8 c.p., an increase of 1,639 for the year. Applications for over 
1,000 lamps have since been received. The number of units sold amounted 
to 97,044, an increase of 16,588, while at the same time the working expenses 
have been materially reduced. The mains were considerably extend 
during the year, and the Richmond Corporation having coneented to 
nearly the whole of the borough being included in the area of supply, it is 
proposed to make further extensions at an early date. Arrangements have 
also been made for doubling the storage battery capacity at the station. 
Mr. F. E. Savory has been appointed a Director, in place of Mr. W. C. 
Braithwaite, resigned. 


Eastbourne Electric Light Company (Limited). 


The anuual report of the Directors of this Company states that the 
capital outlay during the year amounted to £3,623 ба. 7d., the bulk of which 
was expended in extensions of the mains and in the purchase of additional 
machinery, consequent upon the increased demand for current. A new 
engine and dynamo, capable of supplying 5,000 8-c p. lamps, is on order, 
and is expected to be delivered within the next few weeks. The arc and 
incandescent lamps now in circuit represent an equivalent of 16,690 8-c.p. 
lamps, against 14,784 at the end of 1895. 'The number of units sold was 

08,096, against 175,007 in 1895, an increase of 33,089. | 

The working expenses were somewhat heavier than in previous years, 
owing to all day running, and the failure of the water supply rendering it 
necessary that water for steam purposes should be purchased. Notwith- 
standing this and also a reduction in the price of current the gross profits 
amounted to £35,141. 7s. 8d,; and after bringing forward the last year's 
balance, and allowing for interest, appropriations to reserve (which now 
amounts to £2,538), and depreciation accounts, &c., there is a balance of 
£1,794. 4s. 2d. available for dividend. The Directors recommend the pay- 
ment of a dividend of 74 per cent. per annum, absorbing £1,571. 158., and 
leaving £422. 9s. 2d. to be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


CHARLES CHURCHILL AND COMPANY (LIMITED). —'This Company was 
registered on March 15, with a capital of £50,000, in £5 shares, to acquire 
the business at present carried on under the style of Charles Churchill and 
Company (Limited), and to carry on the business of importers and exporters 
of American machinery, engineers, machinists and manufacturers. 

LANCASHIRE WATCH COMPANY (LIMITED).—This Company was regis- 
tered on March 13, with a capital of £200,000, in £10 shares, to carry on 
the business of manufacturera and vendors of watch and clock movementa, 
chronometers, electric bells, batteries, and other electric apparatus, clec- 
tricians, machinists, &c. 

C. AND A. MUSKER (LIMITED).—This Company was registered on 
March 8, with a nominal capital of £20,000, in £10 shares, to carry on the 
business of mechanical and electrical engineers, manufacturers of hydraulic, 
electrical and other machinery, metal workers, &c. 

NALDER AND HILTON (LIMITED).—This Company was registered on 
March 11, with a capital of £20,000, in £1 shares, to enter into an agree- 
ment with Messrs. N. Frank Nalder and John J. M. Hilton, electrical 
engineers, and to carry on the business of electricians, engineers, brass- 
founders and finishers, metal workers and polishers, boiler makers, con- 
structive engineera and manufacturers of and dealers in electrical appliances. 
The first subscribers, with one share each, are:—N. Frank Nalder and 
John J. M. Hilton, electrical engineera ; F. R. Boardmau ; W. H. Gretton, 
engineer; A. G. Evans, W. Whitington, and C. Covington, electricians, 


ESSON MOTOR (LIMITED).—The statutory return to Feb. 2 has been 
filed. The capital is £20,000, in £220 shares Fourteen of these have 
been taken up, and £120 per share called. 

EUROPE AND AZORES TELEGRAPH COMPANY (LIMITED. —The annual 
return to Feb. 4 has been filed. The capital is £200,000, in £10 shares, 
and 16,704 of these have been taken up, 5,568 have been issued as fully 
paid, and £10 per share has been called and paid on the remaining 11,136 
shares. 

FLEETWOOD AND DISTRIOT ELECTRIC LIGHT AND POWER COMPANY 
(LIMITED).—The statutory return to Feb. 23 has been filed. The nominal 
capital is £20,005, in £1 shares. Seven of these have been taken up, and 
the full amount has been called and paid. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY COMPANY (LIMITED).—- 
The annual return to Feb. 25 has been filed. The capital is £100,000, in 
£5 shares. 9,179 of these have been taken up, and 221 have been issued 
as fully paid. The full amount has been called on 8,108. and £4 per 
share on 850, ` i 
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CITY NOTES. 


MEMORANDA.—Bank rate, 3 


per cent. (Feb. 4, 1897). Price of silver 
28 «d. oz. (March 18th). Consols (2% per cent.) 1115—112 for money, 
111}5—112), for account; 24 per cent. 1054—106 (March 18th). Stock 
Exchange Settling Days: Consols, April 1st; Stocks and Shares Con- 
а Daye, nn 1 ae 7th; Ticket Days, March 25th and 
P ; Pay Days, Marc th and April 9th ; Mining Share -over 
Days, March 23rd and April 6th. à ndi кү 


AKEUMULATORENWERKB SYSTEM POLLAK.—The Directors of this 
Company have declared a dividend of 6 per cent. for the past year, being 
at the same rate as in 1895. 


ALTRINCHAM ELECTRIC SUPPLY (LIMITED).— The annual meeting of 
this Company was held at Manchester on Wednesday, Mr, F. B. Ross 
presiding. In moving the adoption of the report and accounts, the Chair- 
man said that considerable progress had been made during the year, and 
orders had been secured for the equivalent of upwards of 17,500 8-c.p. 
lamps. There had been a small profit on the year's working. The Com- 
pany had obtained another Provisional Order for the township of Ashton- 
on-Mersey, and a portion of the township of Bucklow Hill ; and the steady 
increase in the demand for current encouraged the belief that the under- 
taking would shortly become very remunerative. 7,197 yards of mains 
had been added, bringing the total to 29,521 yards. The total length of 
the system at present was 16 miles 1,561 yards. At the present time 195 
consumers were being supplied with electric current, and 19 more were 
being connected up. "The continued popularity of the light was indicated 
by the fact that in the months of December, January and February they 
had obtained 22 new customers, representing an equivalent of 1,042 8-c.p. 
lampe, while in the corresponding period last year the increase was an 
equivalent of 825 8-c.p. lampe. The recent reduction in the cost of current 
had given much satisfaction to consumers. The motior!was carried. 

AMERICAN BELL TELEPHONE COMPANY.—The Directors of this Com- 
pany have declared a dividend at the rate of 5 per cent. 

BARCELONA TRAMWAYS COMPANY (LIMITED).—At the meeting of 
this Company on Wednesday, the Chairman (Mr. E. M. Underdown, Q.C.) 
in the course of his speech stated that they had applied for permission to 
iutroduce electric traction, and their scheme had been approved so far as 
the Barcelona Municipality were concerned. Certain formalities with the 
central Government would, however, have to be gone through, but he anti- 
cipated an early and a favourable conclusion of their negotiations. They 
had secured a supply of rails for relaying those portions of the lines which 
wera at present unsuitable for electric traction, and land to serve as a site 
for the generating station had also been purchased. 

BELL'S ASBESTOS COMPANY (LIMITED).— The Directors of this Com- 
pany recommend the payment of a dividend of 5 per cent. per annum, 
and the carrying forward of £4,000. А 

BIRMINGHAM ELECTRIC SUPPLY COMPANY (LIMITED).—The annual 
meeting of this Company was held at Birmingham on the 11th inst., Mr. 
H. Buckley presiding. In moving the adoption of the report, the Chairman 
stated that the progress made during the past year bad been thoroughly 
satisfactory. The length of mains laid was not equal to that laid in 1895, 
but they had added considerably more to their buildings, plant and 
machinery. There was an increase of about 50 per cent. in the number of 
lamps connected, and there were indications that this rate of progress would 
be kept up. The expenditure on capital account had been heavy, and they 
had not yet come to the end of it. 1t was absolutely necsesary to issue the 
remainder of the registered capital (£50,000), thus bringing the total issue 
to £200,000. Neither the Edgbaston nor the Jewellers’ sections of their 
system had yet paid expenses by reason of the recent large outlay on them, 
but they had paid far better than they had anticipated, and this year he 
hoped to see the income and expenditure balance. The motion was adopted, 
and Mr. A. Bromley Holmes, until recently consulting engineer to the 
Company, was appointed to a seat on the Board. А shareholder having 
advocated the payment of an interim dividend, the Chairman promised 
that the matter should receive attention ; but he pointed out that there 
were considerable difficulties in connection with it, on account of the large 
fluctuations in their income which necessarily followed from the seasons. 
It was also resolved that the unissued balance of the Company’s authorised 
capital be issued at 10s. premium, and that it be offered to existing share- 
holders in proportion to their holdings. 


BORDEAUX TRAMWAY AND OMNIBUS COMPANY (LIMITED). — In 
referring to the subject of electric traction at the annual meeting of this 
Company on Wednesday, the Chairman (Lord Richard H. Browne) said 
the Bordeaux Municipal Council were anxious for the conversion of their 
line into an electrical system, and at the present time the Council were 
making inquiries into the subject. The actual position of matters had 
not, however, advanced during the year, and no definite scheme had been 


brought forward. He was not aware of the terms on which a concession, 
for the employment of electricity would be granted; but the Directora 
were closely watching the matter, and he anticipated that they would be 
able to come to an early agreement with the Municipality. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).—Lettera of allotment and regret for the recent issue of Pre- 
ference shares in this Corporation have been posted. We learn that the 
issue was largely over-subscribed. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended March 14 were £1,031, against £949 in the 
corresponding week of 1896, an increase of £82. The total receipts for the 
half-year amount to £11,806, against £10,786 for the corresponding period - 
of 1896, an increase of £1,020. 

CITY OF BIRMINGHAM TRAMWAYS COMPANY (LIMITED).—A meeting 
of the debenture-holders of this Company will be held at Birmingham on 
Monday for the purpose of sanctioning certain modifications in the 
trust deed. 

DIREOT SPANISH TELEGRAPH COMPANY (LIMITED).—The Directors of 
this Company have decided to recommend the payment of the dividend at 
the rate of 10 per cent. per annum on the Preference shares, and a divi- 
dend, free of income-tax ; at the rate of 4 per cent. per annum on the Ordi- 
nary shares for the half-year to Dec. 31 last. 

EASTERN TELEGRAPH COMPANY (LIMITED).—This Company announce 
the payment on April 14 next of ds. per share, less income-tax, being 
interest at the rate of 6 per cent. per annum on the Preference shares of 
the Company for the quarter ending 31 inst., and the usual interim 
dividend of 28. 6d. per share on the Ordinary shares, free of income-tax, in 
respect of profits for the quarter ended Dec, 51 last. The transfer 
registers will be closed from April 7 to 14, inclusive. 

EASTEBN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED).—Notice is given that the 14th drawing for payment of 
the Five per Cent. Australian Government Subsidy Debentures (429 in 
number) jwill take place on April 5, at 11.30, at the offices of the Company, 
Winchester House, Old Broad-street, E.C. 

HAGEN ACCUMULATOR COMPANY.— At a recent meeting of the 
Directora of this Company it was resolved to increase the capital by 
500,000 marks (about £25,000). | 

LIVERPOOL DISTRICT LIGHTING COMPANY (LIMITED).—The general 
meeting of the shareholders of this Company was held on Wednesday, Mr. 
Arthur H. Holme presiding. The Directora' report stated that the station 
at Waterloo for the supply of that district and Crosby was making satis- 
factory progress, and would probably be completed about the end of 
April A fair demand for electric current was expected from the neigh- 
bourhood, as many of the residents had promised to use the light. 'The 
directors had been unable to proceed with their scheme for the Garston 
district, for which they had obtained a Provisional Order, as the Local 
Authority of that district contemplated establishing an electric supply 
station themselves. The difficulty with the Garston Council had delayed 
the scheme for supplying current to the adjoining districts of Allerton, 
Woolton, and Childwall, but they contemplated putting down a small 
installation at Woolton. The Waterloo station would be capable of sup- 
plying 3,600 16-c.p. lights, and would be capable of extension. The Direc- 
tors report an increasing number of orders for contracting work in 
connection with electric lighting. A call of 10s. per share was made on 
Feb, 1, making the total capital called up £14,281. 10s. As they were 
not yet in a position to supply electric current, the Directors had carried 
the general expenditure to preliminary expenses account, and had also 
waived their claim to fees. The report was adopted. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 14th inst. amounted to £1,280. The 
amount for the corresponding week last year was £1,095. Increase, £185. 

ROBEY AND CO. (LIMITED).—The report of the Directora of this Com- 
pany for the year 1896 states that, after writing off £5,850 for depre- 
ciation, there remains a net profit of £32,288 ; and after allowing for 
debenture interest, and adding the amount brought forward from 1895, 
there is a balance of £26,268 available for division. The Directors recom- 
mend the payment of a dividend of 10s. per share, which will absorb 
£13,745, and that £12,000 be added to the reserve fund, and £522 be 
carried forward. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended March 12 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,389. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipta of this Company for the half-month 
ended 16th inst is £2,516, against £2,604 in the corresponding period last 
year. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


PRESENT AMOUNT 55 - NU Еа Price RATE PER BUSINESS Поки 
- AME. REk’S PRICE ednesda: NT. URING KK 
AMOUNT. | SHARE. | DEND. MARCH 10. Maroh 17. | YreLpep, | DIVIDEND Dus. ENDING MAR. 13. 
ELECTRIC RAILWAYS AnD TRAMWAYS. Highest | Lowest 
9,104 610 8/9 Central London Ordinary 9] 10 93 10 217 2 June and December E is 
б дә Stk Te CCC bs ò$ bg 0 8 U 0 J ГТ] ,) 60} to 
un on way i-e Ra RS 59 61 59 61 211 3 anuüary and dguy — 
8.11 85 6% ig ч 5 Perpetual Preference a» = = 2 a a om 163 16 16$) 16 8 3 6 ” ” ee = 
128,171 | Stock 4% Do. 4% P tual Deben ture 139 141 189 141 217 2 | May and November 1394 ars 
54,000 10 1/2? Waterloo and City Ordinary (£8 paid) .......... 10 113 100 111 2 2 8 | June and December lly 11 
57,600 10 54 | Liverpool Overhead Railway Ordinary......| 12 123 r3 (134 2 4 6 | February & August T — 
10,000 10 b Do. R 29 le 17 163 17 3 18 10 T , °° EL 
185,000 | Stock | 4 Do. 4 JC иан шз MO “112 n) 112 812 1 | January and Јају.. : 
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т | Amount| Last » PREVIOUS w Price pro PER p pou 
EEK'8 PRICE ednesday, ENT. URIN EEK 
AMOUNT. 8 Ма NAME, MARCH 10. | March 17. nb. 2170980 Dum ENDING MAR. 13. 
& в. d. Highest | Lowest 
2928,90 Stock | 17/0 | Anglo-American E: AV saque in t qu dada 51 54 50 53 5 1 9 |Jan., Apr., July, Oct. 5 ^ — 
23.038,20 Stock | 340 Do, rd. 95 96 95 96 d 8 6 Т " В 
£3.038,020) Stock 5/0 DO. Dolora 155 tice in.ce 94 avuhcncasdegenes on 8 81 8 8} м, 2 . 
£149,900 we 4% * Dine Telegraph (Red) nc .2 о... ее 2 M * 104 81611 | January and July © 11 
ale mazon Telegraph .............. 2220608006696 ee - - 

Y 10 8/0 | Brazilian Submarine . 15} —15j 151 151 4 811 | Mar., June, Oct., Dec. г 
28 100 68 * Do. брег Cent. Debs. (2nd Series, 1906) ....| 113 117 us 117 4 6 6 | June and December 153 151 
19,000,000| 8100 $23 Commercial Cable Capital Stock .2.....—......—-| 165 170 165 170 415 9 | April and October.. Y — 

16,000 10 792 Оаһа Submarine PEP EE M Sake ЕСИ КЕЙ = 2. m 250 - $ February and August 218 - 
000 . ference 10 er Cent. =... os на ва ња ва а * з j — * 
on 5 2/0 | Direct Spanish (fully paid) ee ree 3h 4 33 4 4 8 11 | April and October e - 
6,000 5 107 Do. 10 per Cent. Cumulative Preference 10 104 10 10 411 6 " " — — 
£30,000 £50 447, Do. per Cent. Debentures................| 105% 1037 105% 103% 4 3 4 | January and July .. '05 Өз 
60,710 £20 2/6 | Direct United States Cable, 1877777. 9 9 9 94 5 5 3 | Jan., Apr., July, Oct. 1 1] 
400,000 £10 2 БАШКЕ: Sos ER DM MERE Di er Ss, Wu 1 17 174 814 4 " T iat 18 
70,000 £10 6 Do. 6per Cent. Cumulative Preference 18 19 18 19 8 5 9 T " А "Ai T 
21.02.6150 Stock 4% Do. 4 per Cent. Mort. Debenture Stock (red.)| 127 180 127 130 3 2 5 | May and November 292 à 
£89,900 | £100 5 * Do. 5 per Cent. Debentures, 1899............| 108 105 103 105 415 3 | February & August is ins 
260,000 10 2 Eastern Extension ——U—F——än z 2 174 18 171 18% 8 16 9 Jan., Apr., July, Oct. 16 
£320,000 Stock 4 Do, 4 per Cent. Debenture Stock ..........| 12 180 127 180 3 19 | February & August às as 
£168,600 | #100 5; |* Do. 5 Ф; с. (Austin. Gov. Sub.) Debs. 1900 ..| 10) 104 100 104 416 2 | January and July .. A — 
£156,200 100 5%  |"Eastern and S. African 5 p. Cent. Mor. Deb., 1900 10) 104 100 104 416 2 » * — 
“800,000 100 i$ * Do. 4% Mortgage Debentures, 1909 .........| 107 110 107 110 812 9 | February & August z — 
£200,000 £25 4 * Do. 4% Mauritius Sub. Debs. (regd.) ......— 109% 112% 109% 112 812 5 | May and November 1K T 
180,227 10 1/6 Globe Telegraph and True 11 114 Lt 114 4 8 O | Jan., Apr., July, Oct. ү» I 
180,042 10 6% Do. 6 рег Cent. Preference ...........2....| 217 175 17 MÀ 8 87 T n Nn ы 
150,000 10 5/0 Great Northern of Copenhagen а 24 25 24 25 4 00 1 7 H i 
4170, 000 100 5 * ро брег Cent. Debs., 1855 issue Series “B” | 102 105 102 10; 415 3 | March & September - et 
17,000 25 12, Indo-European ..................... оаа 53 55 54 57 4 7 1 | May and November - - 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1001. 107 110 107 110 5 9 ı | March & September — — 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) 1942 — 106 109 107 110 813 5 | January and July .. - 
11,839 5 NO. [MEUM E Loco c pany m Sa eu QA: : 7 8 7 8 5 0 0 | April aud October гг — 
£8,881 |8100 Cert.| 12/8 Submarine Cables Trust ........................‚ 138 148 188 143 4 311 " Т oe .. 
15,609 10 6/0 | West African Telegraph ............-..-.-= =. 5 6 F 6 6 0 0 | January and July — s — 
£226,200 100 5% |* ро. брег Cent. Debentures (red.). . 101 104 101 104 416 2 | March & September Tas - 
80,000 10 2/0 | West Coast of America ..... . i 1} $ 1} is ” " 103 161 
£150,000 100 8% Do. 8 per Cent. Debentures, 1902: 99 105 100 106 71310 | June and December Y У 
88,821 10 1/6 | West India and Panama „ 1 1} 1 1} es May and November Ya 
84,563 10 6/0 Do. брег Cent Ist Preference = lii 11} 11} 114 52 3 " " =. "E. 
4,669 10 6/0 Do, 6 per Cent. 2nd Preference ............ 93 104 93 103 519 1 Т 3 = — 
£30,000 100 5% ,* Do. брег Cent. Debentures, 1917 ........— 107 110 107 110 41011 | January and July .. 5 — 
64,251 15 8/0 Western and Brazilian ...............--.«. „ ͥ 8 RÀ 73 8} 5 0 0 | May and November ы e 
83,199 " 3/0 Do. 5 per Cent. Preferred Ordinary ......- R 64 в 5 0 0 " »" E 6i 
83,199 7 1,6 Do. Deferred Ordinary .................... 2 2} 11 2} “a э " 111 — 
£158,100 100 6% |" Do. 6perCent. Debs., Series“ A" 1910112 116 112 116 5 311 | February & August - 
£197,600 100 6% |* Do. 6% Mort. Debs., Series“ B"1910........| 109 113 109 113 562 T n * — 
81.10 3,000 $1,000 55 Western Union 7% 1st Mort. (Building) Bonds 1902] 107 112 107 112 6 в 7 | May and November .. - 
£164,300 £100 6 * ро. 6 per Cent. Sterling Bonds(red.) ...... 100 105 100 105 5 15 11 | March & September "ә - 
TELEPHONES. 
£14,000 £5 4/0 Chill Telephone (fully paid) 8} 31 8} 3} 5) 6B: | АЛДЕ o. qe repo — — 
224,850 1u/n 114. | C^nsolidated Telephone Const. & Maintenance .. le n vs n e January and July — es — 
28,000 £5 1/0 | Monte Video Telephone 6 per Cent. Preference .. 2 94 2 2) Е А Ne aca RIT DD КА, n 
484,597 b AU ТЕМОМ создал мады Эс amada doch ix ades n 64 7 7 74 в 15 10 | February & August Yo 
15,000 10 €/0 Do. 6 per Cent. Cumulative lst Pref. ...... 16 18 16 18 18. 5..8 " " * — 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fullv naid) .. 16 18 16 18 8 6 8 Т " or 84 
119,284 5 2/6 Do. 6% Non-Cumulative 8rd Pref. (fally paid) 6 64 6 6} 8 16 1t T Т 104 6 102; z 
1,100,000 | Stock | 8% Do.  DebeptureStock,3427(red.).. .........| 10} 105 103 108 з 6 з | June and December 1 
771,504 1 0/4 Oriental — ++ +- tthe „„ 3 3 8 ӯ 3 16 6 em us D 
58,000 5 er .. 31 81 39 31 5 6 8 - = do 
£146,733 | Stock 5% |* Do. брег Cent. Debenture Stock (red.) . | 100 105 100 105 415 8 - .. — 
| ELECTRICITY SUPPLY COMPANIES, 
£150,000 Б 44% | Birmingham Bieotelo Supply (fully paid) ......... 91 Mn I e Maren 2 x 
£50,000 oa Do. C ^re „ ДАЕ" í @ — >s 10 : 
4 0, 000 21⁰ 14% | City of London Electric Lighting (fully paid) .... 181 — 19] 1» 20 3 10 а | February & August ase a 
40,000} 10 | 6% о. 6% Cumulative Pref. (fully paid). 63 1% е EBTT ж "ib 184» | 133 
£450,000 | Stock kX [ Do. 6% Debenture Stock (red.) 782 133 | 132 136 814 1 | June and December 13 103 
80,000 5 3/6 | Charing Cross & Strand Electricity Supply Corp. ..| 104 11} 10 1 212 2 | February & August 
19,000 5 447 ро. 4} por Cent. Preference ................ - -- -- ” a Jui, - гё 
67,500 | £100 5 2 Do. 5 per Cent. Debentures (red.) .......... re ЕА Dh January and July .. *ói “Be 
£14,000 5 50 | Chelsea Electricity Supply Ordinary ..........xd 9} 19 9 9} 212 8 | March .. .. — 14 
£60,000 | Stock | 4% |* Do. 43У Debenture stock (red) ........ ...| 112 115 112 115 81S у | June and December 114 11 
£22,475 £10 .. | County of London & Brush Prov. Ord. fully paid) 10} 1 Mio id * - 15% 143 
20,000 10 6/0 Do. 6% Cumulative Preference xd 14} 154 143 15 4 0 Q | January and July .. 
10,000 10 2/0 Do. issued at 2 prem. (fully paid lig 144 144 111 4 Т " ^ de. 
111,000 6 E^ London Electric Supply Ordinary ..... apis .xd 1+ 1 li 1i e. M d es 
48,050 5 ia Do. Preference .... . Xo Qc C ae 31 al 21 31 .. .. 15} 143 
49.900 10 410 | Metropolitan Electric Supply Ordinary ... 13 144 154 15 16 216 3 | April and October.. 1015 
12,500 10 aa Do. issued at 2 prem. (£7 and £2 prem. paid) 104 11 11 12 t W. T 1:9" ор 
£150,000 Btock 44% Do. 44% Deb. Stock Ficat Mort age 12) 124 | 120 121 313 п | Лен and Deco. ber 122 i? , 
6,452 10 8.0 Notting Hill Electric Ordinary .......... said 12 13 12 13 ^ “FZ February ........— 16 
275,00) 1 . | Rand Electric .. ар атды 1 1} IA dá 103} = 
£154,000 100 4 Royal Elec. Co., of Montreal 44% ist Mort. Debs.| 103 1 103 105 4 6 7 | April and October . 15 TT 
19,980 5 80 | St. James and Fall Mall Electric Ordinary 14 15 14 15 310 © | January abu July .. 9H 9i 
20,000 5 3/6 Do. 7 per Cent. Preterence.... — 55 а 19 | 9 10 8 10 0 ” ” 
£50,000 Stock 4% |* Do. 4 per Cent. Debenture Stock (red.. 104 107 104 107 814 9 * " 183 131 
79,900 b 6/0 | Westminster Electric Supply (fully paid) .. ...... 124 133 123 134 215 7 | February & August 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 £3 1/8 Brush Electrical Engineering 4 1 1 1 "A — 12 5 
90,000 2 1/23 Do. 6 per Cent. Pref. Non-Cumulative ...... 13 14 1} 14 ar - — = 
£125,000 Stock 447 Do. 44 per Cent. Perpstual Debenture Stock 107 111 | 105 170 4 7.0 February & August : M. 
£76,770 | Stock | 43% Do. 2nd Debenture Stock (red.) 95 93 95 99 11211 | June and December 98} 95 
10,000 £10 fa British Aluminium Ordinary .................... = 20 — — cM мє 
20,000 10 Бу Do. 7% Cumula ive Preference.. .......... нь к — — .. S 
200,000 1 * Castner-Kellner Alkali Co. (12s. 6d. paid) ........ à 1 А 4- m — m 
28.180 5 3/0 Crompton and Co., 7 per Cent. Cumulative Pref . 12 94 1} 9 & - 145 es 
£82,850 100 5% Do. 6% First Mortgage Debentures (red.). 93 93 93 98 5 210 = бе PE: 
89,261 5 1/6 Edison and Swan United (“A“ Swan) (£3 paid) — 1} 2 | 13 9 6 13 4 February & August ée ae 
17,139 b 2/6 Do. (LER DEO] cia ur bb 3 4 3 1 0 6 0 * as == — 
£100,000 Stock 44% | Do. 44% Mortgage Debenture Stock cred.) .. 105 110 | 105 110 4 110 | June aud December өө - 
110,000 £? 2/0 Electric Construction................. — алаас 1j 1 1j 1} 514 4 | September ........ e — 
13,145 2 7 А Do. 7 per Cent. Cumulative Pref. .......... 24 3 | 9а 8 613 4 v 214 — 
91,195 1 10/0 Elmore's Patent Copper Depositing ..... ....... 4 1i 1 1i a T e 
10,000 10 14/0 w. T. Henley's Telegraph Works Ordinary ...... 194 204 19 20 5 10 0 | February & August 20 193 
3,000 10 7/0 Do. 7 per Cent. Preference ..............xd 181 194 18} 19} 314 7 ” T —— — 
£50,000 | Stock 444 Do. 43% Mortgage Debentare Stock (red.) 107 112 107 112 4 0 4 5 x 
60,000 £10 15/0 @ | India Rubber. Gutta Percha, &c., Works . . ... 20h 21 20h 914 4 13 0 | January and Juy .. 211 204 
. 800,000 100 47 * Do. 4% First Mortgage Debentures (red.) 105 109 106 109 314 3 | March & September 108 - 
20,000 5 “ Manchester Edison-Swan ''* A A 103. paid) .... e me ^ — se TA 
87,850 19 | 4/0 Telegraph Construction and Maintenance........ 89 42 | 33 41 4 5 6 | March and July..... 40 39} 
£1F9.000 100 A7 ‚ Do. 6 ner Cent. Bonds (red.) 1809 ха! 103 106 103 106 414 9 [ January and July . * on 
22,500 £6 3/6 Willans and Robinson Ordinary. 8 9 8h 9 А April and October.. 84 - 
22,500 &£h 3/0 Do. 64 Cumulative Preference. 6 7i 6} 74 429 РА ^" 7 6 
£100,000 | Stock 19/1 |* Do. 444 First Mort. Deb. Stock (fully paid).. 106  .108 106 108 819 6 | May and November - 


In calculating the yield on this security, allowance has been made for accrued Interest, but not for redemption. 
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BRUSH-VIENNA 


Arc — 


For Direct or Alternating Currents. 


STEADY BURNING. 
SELF-FOCUSSING. 
NO DELICATE PARTS. 
MODERATE PRICE. 


d 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
49, Queen Victoria St., London, Е.С. 


ff ERI | ge ae 


Ур Ns 7 езек ONCE. x. Уз A РЇ | 
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s "e A “SHEETS, VALVES | 
= WO M ! TUBES 
"Los "m. AN ^ “ SH RODS | 
Molle a = р | STAPLES SHIELDS | 
Limp leather, pocket size, price 4s, 6d., post free. | | 
STANDARD WIRING FOR ELECTRIC LIGHT AND | OSSES & MI С Н 
uds: H. by H. С. CU SHING, г ran 5 N al y 
переви to ue Boston Board of Fire Underwriters’ an ston | 
З А compitation ot ‘Tables, Formuli apie &c s a xa ы ire Е nile UT A ope yes | 
trie Ai i woes Ы af es a: nh а urance Exchange, ani ie Underwriters’ Nationa ec CHI W LL T |. 


‘THE ELECTRICIAN” PRINTING AND PUBLISHING СО., Ltd. | 
1, 2 and 3, Salisbury Court, Fleet Street, London, E.C. | 


Price 1s., post free Is. За Annual Subscription, 128. Gd. post free, abroad lads 


“THE ENGINEERING MAGAZINE: 


An American Monthly Periodical, having an extensive sale and containing popularly - written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 


CONTENTS OF THE MARCH ISSUE (No. 6, Vol. XII.). 


THE esi MEASURES NEEDFUL TO INDUSTRIAL STABILITY— | THE SEASONS AND CAUSES OF WESTERN RIVER FLOODS—J. L. Greenleaf. 
James H. Eckel THE ECONOMY OF THE MODERN ENGINE ROOM. VI.—A. А.С 


MISTAKES AND IMPROVEMENTS IN RAILROAD CONSTRUCTION—George | STANDARDISING THE TESTING OF IRON AND STEEL. II.—P. е polar: 
THE GOLD-FIELDS OF THE PORCE RIVER, COLOMBIA—J. D. Garrigon. 


Н. Paine. 
THE POSITIVE VALUE OF QUIET AND BEAUTIFUL STREETS—J W. Howard. | SIX EXAMPLES OF SUCCESSFUL SHOP MANAGEMENT. V.—Henry Roland. 
MATERIALS AND METHODS IN FIRE.PROOF CONSTRUCTION—W. М. 


COMPARATIVE ECONOMY IN ELECTRIC RAILWAY OPERATION Charles Н. 
Davis. Scanlan. 


Each issue of the Magazine also contains— 
A Complete Index of the Contents of the World’s Technical Press. 
European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd. 


SALISBURY COURT, FLEET STREET, LONDON, E.G. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
ONNECTIONS. 
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EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THB (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST. AFRICAN. PACIFIC AND EUROPEAN, AND AFRICAN 


Rr TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt, Aden, 
and India. 7 
By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin,. 
Hainan, China. А 
By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 
By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. JC тете 
Telegrams should be sent from the Company’s Stations— 
LONDON—II, OLD BROAD STREET, E.C.: 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. | 
MANCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
| GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syr бла кыо, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, kiere Ао са A Santa Maura, os, Andros, Zea, and 
ali the Gree ands. 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


"Geico VLA BMA STH RIN,” "riiai 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECL ED WITH 

"INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE. 

| MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 

CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. | 


essages are accepted ab the Company's Offices— 
LONDON: 18, Old E Broad Sireet, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. C. 
LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout t e Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., E. G. 


 BROWNINCS PRESERVATIVE ENAMEL PAINT, 


IN ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, 1 YACHTS Aen pig or outside), venue feted d AAA and Electric), 
and for ALL PURPOSES whero a hard and washable surface is essential. Наз stood years of rough w 
THE INDESTRUOTISLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, 4, Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARB USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ёв, 


BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION ^"? di ro 


Prevents decay and makes perfectly Weatherproof Stone, Marble, Brick, Cement, Plastcr, &c, The only solution used on OLEOPATRA'S NEEDLE 
which has been preserved by it 18 YEARS. Se ge en SE ME CE 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1894, and 1885. Telegraphic Address: WEATHERPROOF LONDON." 


| Duncan Wallet and Co., 
E P P 8 8 EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &., In Bond. 
GRATEFUL—COMFORTING. 114, FENCHURCH STREET, LONDON, E. C. 
3 meer blo te eee do Stations & Cable Steamersabroad. 


special Arrangement 

А Messrs. D. W. 8 Co. au Provisio Bonded Storer tothe CABLE STEAMERS 
of several Companies Y VARIOUS: STATIONS of the BASTREN, BASTRRM 
AND 80 f 17K AN, an EASTERN EXTENSION, AUSTRALASIA, AND 


A TELEG ENIM, and are prepared to execute orders on specially 
favourable terms on shortest notice {Telephone No. 502 Avenue. 


KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


AB SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, RATIONAL 


LIRE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Mossrs, MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Yossels, Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made tothe SOLE MAKERS 


JOHN KIRKALDY & SON, w," GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS | " KIRKALDY LONDON." 


H Y YN 320 vu! 


: OLEOPATRA'S NEEDLE. . 
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THR EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY ut. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Linen, ғ 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


————— Q9 0 0 90 00 0000€ 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFEICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO, . DAR-ES-SALAAM, ' 


WEST COAST. 


BRITISH PORTUGUESE. | FRENCH. 
BATHURST (Gambia). BISSAO. CONAERY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
, KOTONOU (Porto Novo). 
си PRINCIPER GABOON. 
: S. THOME. WHYDAH. 
BRASS, | LOANDA. G ER M A N 
BONNY. BENGUELLA. — 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffe'and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, Е.С, 
By or Jer 
Н. E. PLANE, Seoretary, GEORGE DRAPER, Seoretury, IJ. CAMBROOK, Secretary, 
cam Dmszor Tzlnenen ОомрАну. Eastern акр Sours Arnican TELEGRAPH West AÁFRIOAN Trnenarn Company, 


Oomrany. 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lm. 
THE WESTERN + BRAZILIAN TELEGRAPH (0., In. 


HE above Companies connect the Continent of Europe with that ot South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 

Madeira and St. Wincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 

Catharina, Rio Grande do Sul, Monte Wideo and Buenos Ayres, also by cable 

from Pernambuco to Ceara, Maranham, and Para. 

Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ша, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


o£ 


Argentine Republic—All Stations ix 
Paraguay—All Stations „ т з 
Bolivia—All Stations = —_ .. .- .—- - 
Ohili—Al1 Stations — ш — t — — 
Peru— All Stations x—— зш з шш “т 


000000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked Via Eastern.” 


Madeira —_ . .. - - — 
Oape Verde Islands—8t. Vincent 
79 57 St. Iago „> M E RE 
Brazil—Pernambuco . .. .- —' 
EN All other Stations 
Uruguay — All Stations wm = 


es C9 во m? 
ооо сло to 
ооо » m»? 


lv Оврев, 
RIOHABD OOLLETT, Secretary, 
Braza Buswaspor Tunzenare Oo., Ұтхонавтив Hovss, OLD Ваолр STREET. 
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"COMMERCIAL." 


THE LEADING ATLANTIC CABLE COMPANY. 


MACKAY - BENNETT SYSTEM, 


THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTE OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greatest competitive system of Teiegraphs ever 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all important places in CANADA from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


»" To in our Oablegrama being forwarded by this Company's system, please mark ie ys 
а Via COM M ERCIAL. Indication Ie not charged for ; or use the Company's own forms, bearing tts GLOBE trads mark eee, Lu 


CONNECTIONS. 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH: SIDES OF THE ATLANTIC. 
HRAD Oran: 258, BROADWAY, NEW YORE, U.S. A. GENERAL OFFICE, LONDON, 
PRESIDENT. 


J. W. MAOKAY, BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET ш Е.6. 
GEO. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. FREDERICK WARD, MANAGER IN EN 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S. A. 
THOS, T. ECKERT, Presiaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to MEW YORK CITY direct. Both Cables are duplaxed. 


The LAND-LINE SYSTEM of the Company in AMERICA c ses 740,000 nen of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS п MEXICO and CENTRAL and SOUTH AMERICA. 


DIREOT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the СОВА SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH OOMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 


То ensure the Direct and Prompt Transmission of regie ун pid гстер Office to ай places in the Western Hemisphere 


“Via Western Union.” m. in tap) ed 


Tin Great Beinin ree 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUB LONDON, w. o. 1, PANMURBE STRERT, DUNDEE. 
11, ROYAL BXOHANGE LONDON, E.C. A5, BXOHANGE BUILDINGS, LIVERPOOL. GEORGE STREET, EDINBURGH, 
Sorina; LONDON, E.O. HAMBBRS, BALDWIN ST., BRISTOL. ux GB BUILDINGS, LIJTE | 
NGHAM en. ARUNDEL BT. STRAND, | 29, GORDOX STREET, GLASGOW. " ROYAL BIOBANGB, БАМИ m "т, MANCHESTER 


10, FOBSTBE SQUARB, ERADFORD. 1, SIDB, NEWOASTLE-OF.TY 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY |? EX 


(ESTABLISHED 1850), 


Eleotrioa! Auctioneers, Valuers, 


t A 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


. *-—— — — 


TENDERS INVITED. 


BOROUGH OF KINGSTON-UPON-HULL. 


ELECTRIC LIGHTING. ; 


The ELECTRIC LIGHTING COMMITTEE of the Hull Town Council are prepared 


to receive TEN DERS for the SUPPLY and ERECTION of the following PLAN 


Section A. LANCASHIRE BOILERS. 

Section B. BABCOCK-WILCOX BOILER. 

Section C. GREEN’S ECONOMISER. 

Section D. OVERHEAD TRAVELLING CRANE. 

. Section E. HIGH-SPEED ENGINES. | 
Section F. CONDENSERS, PUMPS, STEAM-PIPES, &c. 

Section G. CONTINUOUS CURRENT DYNAMÓS (High and Low-tension), 
TRANSFORMERS, SWITCHBOARDS, &c. 

Section H, STORAGE BATTERIES. 

iow e HIGH and LOW-TENSION MAINS, CASINGS, JUNCTION 

ХЕЗ, &. i 

Specifications for the above (the whole bound up in one Specification), with 
Conditions of Contract, may be obtained at my Office on and after the 17th instant, 
on pa 
Speci cation, with a bona fide Tender for one or more of the sections. 

The Committee reserve to themselves the right to accept the Tender of any Con- 
tractor for any one or more of the sections, and they do not bind themselves to 
accept the lowest or any Tender. 

Tenders, sealed and marked *‘ Electric Lighting :—Tender for New Works,” must 
be delivered to the Chairman of the Rlectric Lighting Committee, Town Hall, Hull, 
not later than noon, on THURSDAY, 8th April, 1897. 


By order, 
A. S. BARNARD, Borough Electrical Engineer. 
Dagger-lane, Hull, 
13&һ March, 1897. 


BOROUGH OF BRIGHTON. 


ELECTRIC LIGHTING, 

NOTICE is Hereby Given that the COUNCIL of the said Borough will receive 
TENDERS from such persons as may be willing to enter into a contract for the 
SUPPLY and DELIVERY of ARMOURED LEAD-COVERED ELECTRIC CABLES 
and JOINTING SUNDRIES at the Corporation Electricity Works. 
ein m can be obtained on application at my office, at the Town Hall, 

n. 


Sealed Tenders, addressed to me and endorsed Tender for Electric Cables,“ 
must be left at my office before Ten o'clock in the forenoon on MONDAY, 19th ' 


April. 1897. 

A fee of One Guinea will be charged for the Specification, which will be refunded 
on the return of the same accompanied by & bona fide Tender on or before the 
above-mentioned date. 

The Council do not bind themselves to сор the lowest or any Tender. 


RANCIS J. TILLSTONE, Town Clerk, 
Town Hall, iy hag - 
Магоһ ‚ 1897. 


LAN CASHIRE AND YORKSHIRE RAILWAY. 


CONTRACTS .FOR STORES. 
The DIRECTORS are prepered to receive TENDERS for the supply of the 
Company's ordinary requirements of the following Articles during the twelve 
months ending 80th April, 1898 ;— 


No. No. 

1. Baskets 20. Oil (Linseed) 

2. Brushes 21. Oil (Olive 

8. Cloth (Woollen) . 22. Oil (Par for Cleaning) 

4. Colours 23 Oil (Rape) 

5. Cop Riveta and Washers 24. beri Тор Engines 

0. Cordage | 25. Papier Maché Panelling 

7. Creosote 26. Screws 

8. Emery 27. Signal and Telegraph Fittings 

9. Gas and Water Fittings . 28. Signal, Telegraph, and Electric 
10. Glass (Sundry) and Lenses i Light Wires oa 


ig 
29. Springs (Spiral) MEER. 
30. Steel Tu 


11. Hair and Hair Seating ' 
. Steel for Boilers < . a 


12. Harness Hittin 


gs * š 
13. Iron and Steel Sheets, &c. 81. Tin and Zinc 
14. Lead ' 32, Wire: 
15. Leather 7 33. Wite hops 
16. Mats and Matting ay Materials — >. 
17. Naphtha 5 84. Crossing Timber 
18. Oil (Engine) " P 85. Sleepers 
19. OiF(Gas) 38. Steel Fish Bolts 


Further particulars and Forms of Tender may be obtained on application at the 
Stores e Osborne Street, Manchester, where parties are requested to call 
and examine the samples before tendering. The Sample Room will be open for this 
purpose from the 22nd March to the 3rd of April Inclusive, between 10 a:m. and 
4 p. m. Saturday, 10 a. m. to 12 noon. Contractors cannot be allowed to tender to 
their own patterns, nor can the Company's pen be sent away for inspection, all 
being sealed and exhibited at Osborne Stree a 

Tenders, properly endorsed and addressed to the Directors, must be 1 d with 
the Secretary not later than Ten o'clock on the morning of Monday, the 5th day of 
April next ; any received after that date will not be considered. : 

Beparate forms of Tender will be provided for each contract : 
therefore requested to state the particular contract for which 
mit Tenders. _ ' 

The Directors do not bind themselves to accept the lowest ог any Tender.. 


Hunt's Bank, Manchester, C. W. BAYLEY, Secretary. 
" 19th March, 1897. . x 


arties applying are 
ey propose to sub- 


ent of £2. 28. for each copy. This sum will be refunded on the return of the 


-to Box 58, c/o Crossiey Moir & Co., 57A, Coleman-street, Е.С. 


* n 


ANLEY ЙЫ 


2 Gold Medals. 


ым 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, —— 


Address : GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, 65188 


— . . —— 


DIN BURGH CORPORATION ELECTRIC LIGHTING. 


The LORD PROVOST and MAGISTRATES and. COUNCIL are prepared to 
receive TENDERS for the WIRING of the City Observatory, Calton Hill. 

Specification, Forms of Tender and Plans of the Building cau be obtained at the 
Office of the Resident Electrical Engineer, 5, Dewar Place, Edinburgh, on deposit 
of £2 2s., which deposit will be returned on receipt of a bona fide J ender, unless 
same is late. 

Tenders must be sent to me not later than 10 a.m. on 9th APRIL, 1897. 

THOMAS HUNTER, W. S., 
Town Clerk, City Chambers. 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND POR 
EXCHANGE, are inserted in THE ELECTRICIAN at the following low rates: 


Three Lines and, Under E а АРА — ls, 64, 
Per Line After dn ae ЖА ә = ва. 
Nine Words to the Line. 


SITUATIONS VACANT AND WANTED, &c. 


(CONSULTING ENGINEER, А.МІСЕ, MLEE., has 


Vacancy for ARTICLED PUPIL. Premium 300 gs. for 3 years.—Address 
„NRO, 89. Victoria-street, S. W. | 


V ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c., 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, E.C. 


WANTED, JUNIOR ASSISTANT for supply meter test- 
ing.—‘‘ W. H.," Electrician Office, Salisbury-court, Fleet-street, E.C. 


YOUNG MAN required as TELEGRAPH LINESMAN 
for Brazil, must be capable of setting up and repairing Morse Instrumenta. 
and of keeping in order the telegraphic and telephonic system of a short line of 
Railway.—ÀApply by letter accompanied by copies only of testimonials, stating age, 


OREMAN of Fitters and Turners. —RE-ENGAGEMENT 


Wanted ; long varied Practical Experience, Dynamos, Motors, &c., Electrical. 
and Mechanical Iron and Brass Work; highest references.—2456, Electrician Office, 
Balisbury Court, Fleet Street, E.C. 


OUTH AFRICA.—ELECTRICAL ENGINEER, shortly 
disengaged ; lighting, power, and керө; or open to аосер& Agency.— 
Address, T. ASHTON, Post Office, Cape Town, S. A. | 


OUNG MAN, having considerable technical kuowledge 
and experience in Electrical Engineering, REQUIRES SITUATION.—Apply, 
% H. J. B.,“ Electrician Office, Salisbury-court, Fleet-street, E. C. 


‘YOUNG ENGINEER, with capital, wants post in electrical 
works. —2402, Electrician Office, Salisbury-court, Fleet-street, E. C. 


ARTNERSHIPS. To Electrical Engineers, Manufacturers, 


CAPITALISTS, and Others.—The unde privately ARRANGE PART- 
NERSHIPS, introduce-Capital, and effect the SALE and PURCHASE of Engineering 


and Manufacturing Businesses,  Strictest confidence observed.— Messrs, CHAS. 


RICHARDSON AND Co., Engineers’ Agency, 842, Strand, London, W. C. 


DOULTON «. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF ! 


Pottery for Electrical Purposes. 


"Ууу AP dp PP . «„ 


LAMBETH, LONDON, S.E. 


0 


хх. 


OTICE is Hereby Given that the TENTH ORDINARY 
GENERAL MEETING of the METROPOLITAN ELECTRIC SUPPLY 
COMPANY, Limited, will be held on MONDAY, the 29th March, 1897 at 12 o'clock 
noon, at the Portman Rooms, Baker-street, London, W., when the Directors’ 
Report and Accounts to the 3187 December, 1896, will be presented, and the ordinary 
business of the company transacted. 
The TRANSFER REGISTERS of the Company will be CLOSED from the 
19th March to the 29th March, 1897, both days inclusive. 
By Order of the Board, 
E. CUNLIFFE OWEN, Secretary. 
16th March, 1897. 


BUSINESSES FOR DISPOSAL. 


. HE PROPRIETOR of extensive WORKS for MANU- 

FACTURING INCANDESCENT LAMPS, scientifically constructed and 

' equipped with the best machinery, situate on rail and river, and capable of a daily 

roduction of 2.000 lamps. desires, on account of ill-health, to retire from the 

Кокон. and to SELL or LET the same. In addition to a large and regular English 

and Colonial trade, the concern owns PATENTS of high value, which are also FOR 

. SALE on reasonable terms.— Offers to be forwarded to “А. B. C.", care of Ned. 
Advertentie Bureau, Warmoesstraat 149-151, Amsterdam (Holland). 


— . — ia bt G—ä E 
To ELECTRICIANS, Sanitary Engineers, Plumbers, &c.— 
Old-established BUSINESS FOR SALE, as a going concern. Good connection. 
Central position. Lease. Rent £95 (£60 let off).—Full particulars of SAKER AND 
Davis, Trade Accountants, 15, Coleman-street, London, E.C. 


WANTED, and FOR SALE. 


ACCUMULATORS (OLD), any quantity or kind; also 
OLD CABLE.—A. BROWN, 77, Lansdowne-road, Dalston. 


Ie) Ren UE ыш шз 
WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


&c.—Epxy and Co., 29, Ludgate hill, London, E. C., and 256, Ferndale- road, 
Brixton, 8. W. 


Brixton 8... ꝑßꝗꝙkE4Ü—'”«V9•7B„ê-ßj P242422•2.r,t— 
W ANTED—SHUNT-WOUND DYNAMO, 500 to 1,000 


amperes and 10 to 15 volta, 1n perfect working condition.— Address JoHN F. 
WAKE, Bkerne Iron Works, Darlington. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


ces given by Derby and Co., 44, Clerkenwell-road, London, EC. N.B.— 
Platinum "a | 


| A418. LATHES, gap bed, back gear, face plates, chucks, £3. 


5-In. Lathes, as above, 24. 108. —MITCHELL AND Co., Tatafield, Surrey. 


777. ĩͤ ee ee 
Pocket ACCUMULATORS, Electric Cycle Lights, &c. 


; The best and cheapest ; testimonials dally ; list and full particulars. Stamp— 
C. L. ForpD, Manufacturing Electrician, Stalybridge. 


КОЕ SALE, THE ELECTRICIAN,” Vols. XVIII. to 
XXVIII., unbound, clean. Highest offer accepted.—W. GREEN, 28, Lodge- 
‘road, Southampton. 


CCUMULATOR CHARGING.—C. H. CATHCART 


, and CO., having plant y adapted for this purpose, Charge Cells of all 
sizes romptly, thoro ides een erms on app cation. Accumulators on 
Hire for temperary mental uses, &c.—8, Dorset-buildings, Salisbury- 


1 No. 65,266.) 


square, Fleet-atreet, 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
OATALOGUES FREE. 


BRITISH ASSOCIATION STANDARD 


SCREW THREAD. 


SCREW PLATES, containing sizes 0 to 6 and 7 to 16, 6s. each. 


We are ‘THE ORIGINAL MAKERS” ef the above THREAD 
TAPS, DIES, CHASERS, GAUGES, &c. 
LEHMANN Bros., late TH. LEHMANN, 


28, Hampehire Street, Torriano Avenue, LONDON, N. W. 
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TRANSFORMER DESIGN. 


By GEORGE ADAMS, A. I. E. E., . M. I. M. E. 
Post free, 3s. 
PUBLISHED BY THE AUTHOR, 


55, Victoria St., Westminster, London, S.W. 
THE VULGAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1809. 


Subsoribed Capitali, £376,000. 


Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under * The Employers’ 
Liability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued. individual Accident Insurance. 
Upwards of 40,000 Bollers and Engines under supervision. 


J. F. L. CROSLAND, M.Inst.C.E., M.LM.E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


PORTABLE ELECTRIC 


SAFETY LAMPS 
ме £ SHIPS, 
MINES, ^ 
FACTORIES, BRIGADES, 
GAS WORKS, |, TRAVELLERS, 


e., &e &e., ke. 


MAEER 


|J. PITKIN, 


56, Red Lion Street, Clerkenwell, E.C. 


BOOKS ON THE ELECTRICAL 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY. Ву E. Tremlett Carter, C. E., M. I. E E., F. R. A. B., F. P. S. 
Lond.). 650 pages, 200 Illustrations and over 80 Tables of Engineering Data. 
12s. 6d. post free, abroad 13s. 

ELECTRIC MOTIVE POWER. By Albion T. Snell, A. M. I. C. E., 
M.I E. E. Over 400 pages, nearly 250 Illustrations 10s. 6d, 

THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 
MR pd did 588 pages, with 9 Folding Plates and numerous Illustrations. 


ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 


THE ELECTRIC MOTOR AND ITS APPLIOATIONS. ByT.C 
Martin and J. Wetzler (with an Appendix on the Development of the Electric 
Motor since 1888, by Dr. Louis Bell). Third edition. Quarto, 315 pages, 353 
Illustrations. 13s. 6d. post free. 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 


CUBRENTS. By Gisbert Kapp. Translated from the German by the 
Author. 66 


TRANSMISSION OF ENERGY. 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS- 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kapp. 
Fourth Edition, 10s. 6d. А. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 12s. 64. 

ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W.C. Unwin. 10s. nett. 


ELECTRIC TRANSMISSION HANDBOOK. By F. P. Badt. da. 6d. 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by the Allgemeine Electricitite Gesellschaft, Berlin. 12s. 6d. 


ON THE CALCULATION OF NETWORKS FOR DIS z 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. Cohen. German edition, 1s. 84. 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. H. Hertz. 7s. 


| OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
„THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London, Е.С 
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The LIST of SUBSCRIPTIONS will OPEN TO-MORROW (Saturday) the 27th, and CLOSE on or before 
TUESDAY NEXg, the 30th day of March, 1897, for both Town and Country. 


SOUTH 


DON ELECTRIC SUPPLY CORPORATION 


LIMITED. 


INCORPORATED UNDER THE COMPANIES’ ACTS, 1862 TO 1893, 


SHARE CAPITAL £325,000, 


Issue of £325,000 in 65,000 


Ordinary Shares of £5 each. 


PAYABLE- 10s. on Application, 10s. on Allotment, and the balance in Calls of not more than £1 each, of which 


due notice will be 
will be called up within about 18 months. 


given, with an interval of not less than three months between each call. The entire Capital 
Shareholders will have the right to pay up in full on allotment or 


any date fixed for payment of Calls, and will have a preference on any further issue of Share Capital. 


PIRECTORE. | 
GEORGE ELLIS, J.P., Chairman of the Electric Lighting Committee of Portsmouth. 
BENNETT FITCH, M. Inst.. E., Director of the St. James's aad Pall Mall Electric 


Brokers.—HOLLEBONE BROS. & TRENCH, 18, Birchin Lane, E. C. 
ASHT IN, TOD & NOBLE, Liverpool. 


Solioitors.—INCE, COLT & INCE, St. Benet Chambers, Fenchurch Street, Е.С. 


Light Company. 
CAPTAIN E IRONSIDE BAX, General Manager, Westminster Electric Supply Auditors.— PRICE, WATERHOUSE & Co., 44, Gresham Street, Е.С. 
r Cons ueers.—KINCAID, WALLER & MANVILLE, 29, Great 
аа W. III, Bie os D um ETC пасгоіагу л Мај ty's Post Office. W George Streot, Westminster. À EA 
ишн ТЕМЕ анкара MOLIS иңир ae Seoretary (pro tem.). ERNEST MAX WINTER. 
Bankers.—NATIONAL PROVINCIAL BANK OF ENGLAND, Limited, Registered Offices (nro tem.)—ST. BENET CHAMBERS, 
Threadneedle Street. FENCHURCH STREET, E.C. 
PROSPECTUS. 
I8 Compe been formed to undertake the ply of electric ene or large scale, and that their station will be ane of the most economical in the coun 
Т ин ani other purposes in tho parisn of Lambeth, on der fhe pow rs | for working. 1 Bi 
of a Provision er confirmed by Act of Parliament. The principal drawback to the rapid extension of electric lighting has hitherto 
The Vestry to whom the Order was granted have, with the sanction of the Board | been the disinclinatiod of many possible consumers to incur the expense o 


of- Trade, transferred the Order to this Company. 

As will be seen by the map accompanying the Prospectus, and supplied to the 
Directors by their Consulting Engineers, the area of the Company's operations is 
shown to be extensive, comprising the whole h of Lambeth, with the exception 
of the уе small portions at either end s the pera shown shaded in the map. 

arsh comprises every 1 of property between its boundaries, which 
are the Thames at Westminster Bridge on Le north. and Croydon within a short 
distance of the Crystal Palace on the south. e Company's operations will embrace 
districts such as Vauxhall, Brixton, Tulse Hill, Norwood and Denmark Hill, as shown 
by the map. The population of the parish was, according to the published returns 
for the year 1891, over 275,000, and is rapidly increasing. Having regard to the 
success obtained hy other electric supply undertakings the Directors believe that 


Company will prove not leas successful. 


e following were the Stock Exchange Quotations of Shares in other Electric 
Supply Companies on the 23rd March, 1897 :— 
Capital 
Amount paid Outlay per 
Name of Company. on Market Value. kilowatt ac- 
Ordinary Shares. Restored to 
ast returns 
-Charing Cross and Strand £5 ... ll to £11} ...... £172 
„ аон рса Куно .. NUNT p to 294 xd. ...... £108 
City of London ................ РРР" £10 ...... 193 to £20} ...... £179 
. Kensington and Knightsbridge ........ р 8 £114 to 211 £116 
N FFC 0 kine ee £153 to £1 Я £ 
Notting H111.................... eer eee 1020 2 £123: £227 
St. James's and Pall Mall. R5 с. E to 218 8 £88 
Westminster Vies £5 ...... £13; to £138} ...... £127 


The above table also shows the comparative capital outlay per kilowatt of the 
above panies. The repart of the Company's Jut ңип» shows that 
the cos r kilowatt of the Lambeth Statio onl ount to about 

on the basis of the contracts referred to hereafter. 

e Vestry reserves the right to purchase the undertaking after twenty-one years 
with a premium of 25 per cent. over and above the value to be fixed under the 
teg ei] Lighting Acts, and at the expiration of thirty-one years on the terms of 

e 

Vestry have also arranged to deliver to the Company a 1 tity of 
-dust-bin irt and to pay them elevenpence halfpenny per tor for tte раро 
and the Company have agreed to supply current for twepty-five arc lamps free of 


0 
n er to carry out the above t wi V. as to ction of 
setae the Company has contracted with M Srs. e Ат and Có., Limited, 


for the erection of one of their well-known refuse d ctors; and the arrangement 
made with the Vestry, while being sdvantaceous othe banbh. wil, it ts antici- 
pated, reduce the cost of production to. Ne Com . of ita steam power. 

The Conipany's Engineers have settled the вере ез of the work to be done by 
-each of the contractors respectively, and have approved the contracts e кого into 
with the contractors hereinafter specified, and have given the Directors the ollow- 
ing certificate :— | 

‘20, GREAT GEORGE STREET, WESTMINSTER, 
| “94th March, 1897. 
“То the Directors of the South London Electric Supply Corporation, Limited. 


“ Dear Sirs,—We hereby certify that in our opinion the total cost for the equippin 
of your Lambeth Station is very moderate, and we consider the terms of yout cone 
tracta (which we examined prior to their being entered into) fair, and the prices 

‘weagonahje. 
. “The Contractors respectively guarantee their work for a period of twelve months 
after completion. | 
“ Yours truly, 


„% KINCAID, WALLER AND MANVILLE.” 


The Directors believe that the Company will greatly profit by the experience 
-gained, and improvements made, of late years in supply of electric energy on a 


£ 
and fittings. A contract has been e уа into, dated the 19th day of March, 1897 

and made between the Electrio Free Wiring Syndicate, Limited, of the one part and 
the Company of the other part, under which customers’ premia will be wired and 
fittings supplied fres of initial éost to them, they. the customers paying the 
Company for account of the Wiring Syndicate a small charge per electrical unit on 
their consumption. In consequence of this contract the Directors hope that a large 
number of consumers will come on to the Company's mains directly it is in a 
position to give a supply. 

Contracts have been entered into with the following well-known firms for the 
buildings, destructor, complete plant and mains sufficient for lighting at one and 
the same time at least 100,000 8 c. p. lamps, which will enable the Company to con- 
nect with its circuits at least 150,000 8 c. p. lamps, which the Directors believe will 
be required in the parish within a reasonable period. 

The contracts which have been made are as follow: 


A contract dated the 8rd day of December, 1896, and made between the British 
Insulated Wire Company, Limited, of fhe ойе part, and William Russell Jackson as 
agent for and on behalf of this Company, then in course of formation, of He other 
part, for mains. Confirmed by a further contract, dated the 19th day of March, 1897, 
and made between the British Insulated Wire Company, Limited, of the first part, 
W. R. Jackson of the second part, and this Company ot the third part. i 

A contract dated the 3rd day of D-cember, 1896, and made between 8. Z. de 
Ferranti, Limited, of the one part, and the said W. R. Jackson as such agent as 
aforesaid of the other part, for alternators, engines, switch gear, transformers, &c. 
Confirmed by a further contract dated the 19th day of arch, 1897, and made 
between S. Z. de Ferranti, Limited, of the one part, W. R. Jackson of the second 
part, and this Company of the thind part. 

A contract dated the 3rd day of December, 1896, and made between Manlove, 
Allidtt and Company, Limited, of the one part, and the sald W. R. Ја u gs such 
agent as aforesaid of the other part, for destructors уен steam generating plant ; 
confirmed by a further contract dated the 19th day of March, 1897, and made een 
Manlove, Alliott and Company, Limited, of the first part, W. В. Jackson of the 
second part, and this Company of the third part. 

Two contracts, both dated the 16th day of March, 1897, and made between the 
Vestry of the Parish of Lambeth of the one pat, and this Corporation of the one 
part, the one being the Deed of Transfer of the Provisional Order granted to the 

try by the Board of Trade for the electric lighting of the parish with the license 
of the Board of Trade endorsed, and the other being the deed under which the 
Corporation is to erect the dust destructor. 

A contract dated the 19th day of March, 1897, and made between the Company of 
the one part and Jacob Atherton of the other part, ander оа Mr. Atherton, as 
promoter, will pay the whole of the costs of formation of the Company, in 
underwriting, brokerage, and other charges up to allotment, for a lump sum, w 
is also to include remuneration for hfs services. 

Copies of the Provisional Order and of the above contracta, and of the Consulting 
Engineer's report to the Directors and of the Memorandum and Articles of Associa- 
tion of the Company, can be seen at the offices of the Company, as can also the 
Transfer of the Provisional Order made with the sanction of the Board of Trade. 

There are other agreements entered into to which the Company are not ; 
which are ог may be within the meaning of the 38th Section of the Companies A 
‘sia ppiicante shall be deemed to have had full notice of such ements an 

have waived any further compliance with that section, dnd su ptions are 
received upon that condition only. 

Applications for shares must be made on the form accompanying the tus, 
and forwarded to the Bankers of the Company with the full amount of the deposit. 
If no allotment is made the deposit will be returned in full; and where the number 
of shares allotted is less than that applied for, the available balance will be applied 
towards the payment due on allotment, and any excess returned to the applicant. 

An official quotation for the shares will be applied for. | 

Prospectuses and forms of application can be obtained from the Bankers, the 
Brokers, and the offices of the Company. 


Lo ndon, 24th March, 1897, 


c 2 
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e 1897 Edition; 


“THE ELECTRICIAN” 


ELECTRICAL = DIRECTORY 


The Big Blue Book 


(Bstablished 1582.) 
CORRECTED TO FEBRUARY 3rd, 1897. 


Nearly 1,300 pages ) 
Royal 8vo. 


This 1897 Edition contains about 130 pages in excess of the last (1896) issue; and amongst the 
New Features may be méntioned—A number of useful Tables; a Folding Sheet Table of Electric Railways 
and Tramways in the United Kingdom with Engineering Details; Municipal Supply Regulations; The 
“Wright” and Allied Systems of Charging for Electric Current; Free Lamp Rules; L.C.C. Meter 
Rules ; an Original and Complete Account of the Organisation of the International Telegraph Bureau 
at Berne; and much other additional matter of interest to the Electrical and Allied Professions. All 
the usual original features of the Book are brought quite up to date (February, 1897). 


The New Edition is corrected up to February 3rd, 1897, and embodies the more than usually 
numerous alterations which have taken place during the first month of the current year. These altera- 
tions represent three-eighths of the entire additions and corrections necessary to the Directorial Divisions 
of the Book. A New Division has been made in the 1897 issue, which includes a very Complete List 
of the leading Japanese Electrical Firms, Professional Men, Government Departments and Officials, 
Institutions, &c. 

A Special Feature of the New Edition is the Complete Authentic List of the Officials of the 
Home, Colonial, and Foreign Government Departments dealing with Engineering and Electrical Business. 

This Directory is not a mere list of the names of members and officials of engineering and other 
societies repeated over and over again, but is a thoroughly up-to-date, reliable List of firms and 
individuals actively engaged in the Electrical and Allied Professions and Trades throughout the world. 

Compiled without regard to cost, and by the aid of a vast amount of intelligent labour, the Book is- 
made as complete as such a work can possibly be. 

In addition to the Five Directorial Divisions (British, Colonial, Asiatic and African, Continental, 
and American), which for all purposes are more Complete and Reliable than those provided in any 
similar publication (British or Foreign), the Handbook contains a vast amount of thoroughly useful 
and, in fact, indispensable matter for the use of Consulting, Contracting, and Manufacturing Engineers. 
and Electricians; Dealers in Electrical Plant, Apparatus and Accessories; Government Departments, 
Electric Light and Power Supply Companies, Educational Institutions, l.ocal Authorities, and all who- 
wish to keep abreast of the advances made in Electrical Science and Practice. 

The Book consists in all of about 1,300 pages, closely packed with Reliable Information for, all 
engaged in Electrical and Allied Pursuits. 


NO INCREASE IN PRICE: 7s. 6d.; post free, 8s. 3d.; abroad 9s. 


OF ALL BOOKSELLERS AT HOME AND. ABROAD, OR DIRECT FROM - 
"THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 4, 2 and 8, Salisbury Court, Fleet Street, London, E. C. 
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a 
* BAYLEY'S ^ 


COMMUDINE * 


Preserves insulation between Sections. 
Prevents copper dust adher ing. 
Reduces Sparking, hes wearing 
urung leas co dust, and so keeps 3 
uturs in perfec t condition, without the aid & 
vil or grease. 
ni шша: is pronounced by the most eminent 
lectrical б оета в to be perfect, and the 
a useful yet known. Commutators thus 
treated will wear twice as long, and во save 
expense, besides trouble. 
! Used by Railways, leading Electrio Lighting 
| Companies, and largest Firms in the 


4 
i 


kingdom. 


zie proof of its utilily as by testing «. bottle, 
Д which can be had F any Eleotrioal General 

реза. сте or of the ON ES 

Bayley & Co., Stanhope 8t., Birmingham 


“ie per bottle : Sdn free. 2'6 


REMIER LAMP 


OF EUROPE. pe »nvN 
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Sole Agents for the United іса: 


WILHELM &00., London, E.G. 11- 12, Westmorland Bldgs., Aldersgate St. 


Jn — . Sizes. 


Ху Mi 0 il 
i e 0 [i TN | | 
6 М" М il M ty | | 95 | ul i T 1 | | 


\ Vase Pte LN al COPYRIGHT. 


Опсе more has our position as tho 


Leading Lamp Makors of Europo hoon 


oonolusivoly establishod. 


The memorable Lamp Test of October, 1895, awarded the 
HIGHEST PLACE to our Lamps. That we deserved thi 
honour was admitted on all sides. 


o» DRIVING ALL KINDS or ‘MACHINERY, 
тов ELECTRO-PLATING, CHARGING, LIGHTIN G, 
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Scarcely has this testimony to our 
р Test is published by the 


ledged than another remarkgh'; 
Electrical Review of, . th, 1896. 


o tie best known makers of Europe are represented 
»4 "016 Test, in which we take the FIRST PLACE. 


Copies of the latest Test and lowest Prices on application. 
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SILENCE and DURABILITY, owing to all brasses being in constant t 


OVER 175,000 H.P. IN USE OR ON ORDER. 
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on page xxix. 
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POST FREE. 
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46 to 1,000 H. cylinder. 8 to 25 h.p. ; compound, 8 to 80 h.p. nominal, ne. 12 to 1,000 H. P. 


Y 


x 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. | 


М O. 984. [voe Ж: i 1] 


FRIDAY, MARCH 26, 1897. 


PRICE SIXPENCE. 


OONTENTS OF THE CURRENT NUMBER. 


e ао 711 | Parliamentary Intelligence. 781 
Кеуїеугв.............................. 715 | American Notes 751 
Classification of Galvanometers 715 | Queensland Notes 732 
The Rheinfelden Power Trans- Correspondence e 782 

mission. Illustrated ......... 716 | Legal Intelligence ............... 755 
The Iron-Carbon Cell. Illus... 722 | Trade Notes and Notices ...... 754 
The Recovery of Gold from Patent Record .................... 738 

Cyanide Liquors ............ .. 723 | Companies’ Meetings and 
Meetings of Scientific Societies. 723 Reports 739 
SCIENCE AND CULTURE ......... 724 | New Companies 740 
Formule for Transformers. By City Note . 740 

A. Russell. lllustrated ...... 725 | Companies’ Share List 742 

NOTES. 
———— 


THe announcement that it is proposed to work the projected 
Brom pton and Piccadilly Circus Railway upon the three-wire 
systemm, with 500-600 volts between the outers, is one of 
considerable interest to electrical engineers. In this case the 
three-wire method of working would appear to have been 
foreed upon the advisers of the Company by the impossibility 
of securing an eligible site for the generating station at a less 
distance than 12 mile from the Kensington terminus of the 
line. A much higher voltage than the regulation 500 was 
thus rendered necessary at the generator terminals, and to 
avoid the cumbersome expedient of huge motor-transformers, 
transmission at 1,200 volts and the subsequent splitting of the 
pressure was decided upon. By adopting this device the engi- 
neers of the Company were also in a position to accede without 
demur to the demand of the City and Guilds of London 
Institute that they should insulate their return. Owing to 
the fact that the number of trains om either branch of the 
three-wire system will be strictly under control, it will be 
possible, except during the brief business rush, to maintain a 
good balance; and even then, by a moderate use of balancing 
transformers distributed along the line, the current in the 
neutral conductor may be expected to be kept down to a 
reasonable amount. As, moreover, the middle conductors will 
be represented by four heavy rails and two iron tubes 11ft. 6in. 
in diameter surrounded by grouting, and since such current as 
there is will only traverse comparatively short lengths of the 
middle conductor, and will be constantly varying in direction, 
danger of electrolytic trouble should be practically eliminated. 
The three-wire method of working has already been applied in 
the United States to a small single-track tramway at Bangor, 


Me. (see The Electrician, September 14, 1894, p. 573), and for 
much the same reason as here, namely, the great distance of 
the generating station from the nearest terminus of the line. 


—— 


Еріхвовон is suffering from an embarras de richesse, and, 
as & consequence, at Tuesday's meeting of the Town Council 
there was an animated discussion as to the best way of dis- 
posing of the prospective £7,000 electric lighting surplus. 
The Chairman of the Electric Lighting Committee, Mr. A. D. 
Mackenziz, was in favour of placing some £4,000 of the sur- 
plus to reserve. Mr. Аотрзо Jamieson and others opposed 
this step, though exactly what the opposition wanted done 
was not made plain. In the end the proposal was car- 
ried by 88 to 8 votes. Both the Edinburgh Town Council 
and the Edinburgh ratepayers are to be congratulated 
upon this result. It seems to us that the demands alike of 
sound finance and of substantial justice have been complied 
with. The aim of a municipal venture of this kind should 
obviously be, firstly, to make both ends meet; then to reduce 
the price of electricity to that of gas, or a little less, and then 
to apply the profits in suitable proportions to the building up 
of a reserve fund and to the relief of the rates. This is what 
Edinburgh has done, is doing, and we hope will continue to 
do. Modern municipalities are bound in the nature of things 
to spend large sums upon unprofitable schemes, unprofitable, — 
that is to say, in the accountant’s sense of the term; and, 
this being so, it seems to us that common sense, not to say 
broad public policy, requires that capital commitments in 
other directions should be kept as low as feasible. To devote 
practically all the profits of a business venture to the 
relief of the rates is courting popularity—and, very likely, 
disaster. 


Lookmd at the matter solely from one point of view, the 
Southport municipal ‘‘ hire-purchase” wiring scheme has 
something to commend it. It cannot be said that the scheme 
is wanted to make the Southport undertaking a financial 
success, because it is that already. But it may be argued that 
electric lighting in Southport wants stimulating, and that in 
municipal wiring we have a decidedly powerful stimulant. — 
If the ratepayers do not object, and if the local authority is 
legally empowered, either under the Public Health Act or its 
Provisional Order, to take the proposed step, we do not see 
that there is anything to be said about the matter from the 
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general standpoint, though, on the whole, it might have been 
more advisable to have handed the job over to some local 
* free-wiring" syndicate. 


At Southport the Corporation do not propose to actually 
carry out the wiring themselves, but only to pay for it; the 
** wiree paying the Corporation 10 per cent. of the total cost 
upon the completion of the work and the balance of the bill 
by twenty equal quarterly payments, plus interest at the rate 
of 80 per cent. The Corporation runs practically no risk, 
since a tenant has either to induce his landlord to guarantee 
repayment, or to find satisfactory security. At Shoreditch, 
the householder, after paying an extra penny per unit for five 
years, has the option of purchasing his wiring and fittings 
from the Electric Free-Wiring Syndicate for their original 
cost price plus 20 per cent., less 23 per cent. per annum for 
depreciation. A few simple arithmetical operations will 
enable our readers to discover for themselves upon which 
system they would prefer to have their wiring done. 

—Ó | 

 Тноѕе who are surprised with the exceeding smallness of 
the motions of the diaphragm of a telephonic receiver—less 
than one-millionth of a centimetre, according to Prof. Cari 
Barus—may be reminded that Lord RAxLEIORH found the 
amplitude of the vibrations in air of a sound of minimum 
audibility to be considerably less. In fact, Lord RAYLEIGH 
calculated that the sound-waves of a whistle, heard at a 
distance of about half a mile off, have become so attenuated by 
spreading into space, as to have an amplitude of 8-1 one- 
hundred-millionths of a centimetre! The point of interest in 
Prof. Barus’s measurement of the excursion of the telephone 
diaphragm, as recorded on p. 678 of our last issue, is the 
method of measurement. He attached to it one of the mirrors 
of,a Michelson’s interference apparatus, and thereby was able 
to, determine the displacement in terms of the length of a 
wave of light. 


— ааа 


Muck ado is being made by some of our engineering con- 
temporaries in regard to a supposed mystery in the difference 
of action of forced and induced draughts in boiler furnaces. 
According to their way of thinking, a half-inch of draught is 
a mere half-inch of draught, and just the same whether forced 
or induced; whereas it is a matter of common experience 
that more efficient combustion and greater durability in the 
furnace flues are obtained with induced draught than with a 
numerically equal forced draught. But there is really no 
mystery about this. When air is forced under the grate and 
makes its way into the combustion chamber, it meets with a 
back pressure arising from flue friction, the result of which is 
that it impinges directly upon the furnace crown; whereas 
when the air is drawn up through the firebars by means of a 
partial vacuum created in the flues, it enters a space wherein 
the lowest pressure lies in the direction along the flues, 
and it is therefore sucked tangentially to the furnace 
crown, instead of being squirted normally upon it and 
then left to make the best of its way out. It is all 
the difference between stuffing a rope through a pipe by 
compressing it into the entrance, and getting it smoothly 
through by pulling it out at the other end; there may be the 
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same force exerted, numerically speaking, but there is a vast 
difference in the effects produced. The objection to forced . 
draught is that the direct impingement of flame on the furnace 
crown causes pitting, and swiftly wears out the boiler plate ; 
whereas induced draught has the advantage in causing the 
flames to glide over the heating surfaces, by which means a 
large amount of surface is directly exposed to their radiation 
and high temperature. 


— — 


Ix another column will be found a lengthy and able contri- 
bution by Mr. ALEXANDER Russ ELL on Formule for Trans- 
formers,” in which it is shown that certain formule can be 
established without assuming that the currents and potentials 
follow a sine law. The author does this by using a method of 
proof first made generally known in April, 1891, by Prof. 
Ayrton and Dr. Sumpner in their historic Royal Society paper 
on the “‘ three-voltmeter method." Mr. RusskLL. hopes that his 
“simple triangular diagrams may be a real help to practical 
men in enabling them to obtain clearer ideas of the action of 
alternating cürrents, and to erystallise these ideas into for- 
mule,” and it is with this hope that we publish them. 

— 

A usEFut little note on the classification of galvanometers 
will be found on page 715 of the present issue. The number 
of different instruments which now claim the attention of the 
electrical student is indeed Legion; but, as Prof. G. F. Frrz- 
GERALD’s simple system of symbological classification makes 
apparent, the number of different principles involved is very 
limited. Armed with this analytical weapon, the buyer of 
galvanometers will be proof against the blandishments of the 
seller. Fine new brass work, ebonite and polished mahogany 
will no longer mislead him, for he will know that so long as 
the device can be represented by the symbols (0 Ba II) it is in 
principle naught but his ancient friend the historie Ayrton 
and Perry spring ammeter. He must, however, beware of 
straightway concluding that there is nothing new under the 
sun; for, after due allowance has been made for identity of 
principle, a good deal has to be allowed for improvement in 
details—indeed, these usually make all the difference between 
& practical success and an absolute failure. 


IN this connection our readers may possibly recollect 
Mr. Fournier p'ÁrsE's ambitious and curious attempt at 
symbology, which was published in our columns exactly a 
year ago. The object here was to specify the characteristic 
types of experimental elements and to find a simple and com- 
prehensive classification and notation for the various physical 
experiments," and the result, in the case of a measurement of 
the intensity of sound, was Er.h.n. Mr. Fournier р'Атве 
deduced from. the combinations of his various symbols that 
the total number of possible physical experiments was only 
3,200; and that as over 2,000 of these had already been per- 
formed, only a meagre thousand remained open to the inventive 
ingenuity of future generations of physicists. 


— $9! Oe — — 


Nicaraguan India-rubber.— The Nicaraguan Republic have 
prohibited the export of india-rubber for the next 10 years, 
beginning January 1, 1898, except from certain plantations. 


— — — M — 


THE ELECTRICIAN, MARCH 26, 1897. 


713 


Jt is said that the india-rubber forests have deteriorated con- 
siderably during the last few years. 


Accident on a Surface-Knob Tramway Line.—A cart-horse 
was killed by an electric shock received on stepping on one of 
the contact knobs of the Munich electric tramway, which is in 
process of construction. It is understood that the line was 
being tested at the time, but no explanation has been given as 
to how it happened that the knob was charged. 


Physical Society. At the invitation of Professor Silvanus 
Thompson, to-day’s meeting will take place at the Finsbury 
Technical College. Various exhibitions of experiments, &c., 
will be shown by Prof. Thompson and others. The meeting 
will take place at 5 p.m., and the Council meeting at 4 p.m. 
Tea and coffee at 4:30. 


Cable Interruptions.— Date of Interruption. 

Puerto Plata Martiniquuͤ Dec. 19, 1895. 
Obidos— Parintins . aren Dec. 7, 1896. 
Saigon—Bangkok ................................... Feb. 3, 1897. 
Assab—Massowah .............. ..................... Feb. 20, 1897. 
Malta—Alexandria _................................. Mar. 23, 1897. 
Teneaos—Dardenelles ................... ARCEM: Mar. 25, 1897. 
Emden Vigo 22 Mar. 24, 1897. 


The Marks Enclosed Arc Lamp Patents. — Messrs. Drake 
and Gorham inform us that the Jandus Are Lamp and Electrio 
Company ba ve purchased from Mr. L. B. Marks the whole of the 
interests and rights for the United Kingdom of the Electric Arc 
Light Company, U. S. A., covering the Marks” and “Pioneer” 
enclosed arc lamp, and other controlling patents, and have thus 
settded what promised to be a long and costly litigation. 


T'elegraphists and the Tweedmouth Committee's Report.— 
A largely attended meeting of Post Office telegraphists took 
place at the Farringdon Memorial Hall on Wednesday evening. 
Sir Albert Rollit, M.P., in the chair. Letters of sympathy 
and promises of support were read from many of the larger 
telegraph centres, and a resolution was carried unanimously 
expressing strong disapproval of the recommendations embodied 
in the Committee’s report as far as it relates to telegraphists. 
A similar meeting had been previously held at Liverpool on 
Saturday last, where active measures were advocated for 
defending the telegraphists’ interests. 


The “ Hemoglobin” Oarbon Cell.— Writing to the Electrical 
Engineer of New York, Mr. W. E. Case makes the following 
remarks, relative to the :arbon-oxidising effect of hæmoglobin, 
which was noticed by our American correspondent last week: 

“In order to correct any false impression which may have arisen in con- 
sequence of the sensational articles which have appeared in the daily news- 
papers, I desire to say that the hamoglobin experiment shown by me in 
the lecture delivered before the New York Electrical Society, was simply 
done for the purpose of showing that blood absorbed oxygen aud gave it 
up to reducing agents; then on exposure to air it would absorb more 
oxygen and give it up again, and so on. I did not have a hæmoglobin 
cell present, as some of the sensational newspapers said. What 
I said in my lecture I adhere to, and believe І can maintain; but I cannot 
be held responsible for the writings of unscientific reporters of the daily 
prese." : ; 

Birmingham Municipal Technical School.—The Birmingham 
Town Council, by adopting unanimously, last week, the lengthy 
report prepared by its Technical School Committee, bas given a 
great extension to the work of the Birmingham Municipal 
Technical School in Suffolk-street, of which Dr. W. E. Sumpner 
is the Principal. The Committee recommended that a 
technical day school should be at once started. It is intended 
to charge a moderate fee for instruction, and to limit the age of 
the boys. The fee proposed is £3 per annum, and no boy is to 
be admitted under the age of 12, nor will anyone be allowed 
to enter upon a new session after he has completed his 16th 
year. On the basis ofa day school for 400 boys, paying £3 
per head per annum, and earning a Government grant of £5 
per head per annum, the total income will amount to £3,200, 
and the total estimated expenditure, on the basis of £6. 10s. 
per head per annum for teachers and assistants and £1. 10s. 
per head per annum for maintenance, also aggregates £3,200. 
The report further recommended the immediate appointment 
of a head master for the day school, at a salary of £300 per 
annum. The report was submitted by Mr. R. F. Martineau, 
and, as before stated, was adopted by the Town Council with- 
out dissent. | 


Institution Premiums.—Sir Henry Mance announced at the 
meeting of the Institution of Electrical Engineers, last night, 
that the Council had decided to increase the amount of the 
premiums annually allotted to the readers of the best Papers. 
Further particulars will appear in our next issue. 


The Secretaryship of the Institution of Electrical 
Engineers.—The President announced at the meeting of the 
Institution last night that Mr. F. H. Webb had resigned the 
Secretaryship after а service of over 20 years. The Council had 
decided to advertise the vacancy in the columns of the tech- 
nical press, but had authorised him that evening to state that 
the commencing salary would be £400. 


The Ohm Defined.—A writer, signing himself A Practical 
Electrician,” is contributing a series of articles on electrical 
matters to the Hardware Trade Journal. In one of these 


articles the ohm is thus defined :— 

In giving a definition of ‘the ohm,’ we stated that the resistance of a 
copper wire Thin. diameter is 1 ohm, and that a current of 1 ampere, with 
an E.M.F. (pressure) of 1 volt delivered at one end of such a wire, would 
result in no current being delivered at the other end, as the forces exactly 
counterbalance each other. This is an error in description, as the ampere 
of current requires 1 volt to overcome the resistance of 1 ohm and main- 
tain the current in any part of this length of wire. Further, a fall of 
potential would occur by an increase in the length of the wire, which would 
eventually establish a balance, and no current would result—that is to say, 
the resistance would overcome the power. This is an important point for 
would-be electric light fitters and wiremen." . | 
In the opening paragraph of this article the author wishes his 
readers “to understand that the electrical articles in this 
journal are written by a practical electrician for those who 
have got to go and do electrical work, and not simply sit down 


and theorise.” 


New American Patent Law.—Messrs. W. P. Thompson and 
Co., the well-known Patent Agents, write us as follows :— 
“The Americans have at last become alive to some very serious abuses 
incident to their boasted examination system. Among these are the fol- 
lowing :—(1) Patents have frequently been many years (in one or two 
instances lately, 16 years) in passing through the office, from the date of 
original application to the date of actual grant. (2) It has often happened 
that an invention has been published for many yeara in the country with- 
out being patented ; and then, when some enterprising firm has taken it 
up and made it valuable, the original inventor has taken out a patent for 
it, and made the said firm pay heavy royalties for its use. (5) As an 
American patent is only granted for the duration of the earliest expiring 
prior foreign patent, if there be one, Americans very frequently lose their 
foreign rights through being forestalled abroad, while they are slowly work- 
ing their American patents up to allowance, they not daring to apply for 
foreign patente in the meantime for fear of injuring their home rights. 
To meet these and other defects, Congress has just passed a new Patent 
Act, to come into force on January lst next. Its principal points are as 
follows :—The patenting abroad by other parties, or the publishing of the 
invention in any country more than two years prior to the application for 
an American patent, is fatal to the latter. So is the public use or sale of 
the invention in America more than two years prior to the application for 
a patent there, unless it be proved that such use was abandoned by the 
applicant or his representatives. The application on an invention patented 
abroad must be filed within seven months of the earliest foreign applica- 
tion ; the patent will then be granted for 17 years. If thé application be not 
filed within that time the patent (if granted) will be void. A patent applica- 
tion refused by an examiner must be amended or the refusal appealed against 
within a year of such refusal, otherwise the refusal will become final (hitherto 
the law gave two yeare, which the Patent Office of late arbitrarily shortened 
in practice to six months, Similarly an application filed in an incomplete 
atate must be completed within a year, or will be held to be abandoned. 
The Statute of Limitations (six years) shall apply to infringements of 
patents. These Acts, except this last previous clause, shall not be opera- 
tive on any patent applied for before January 1, 1898.” | 

The Speed of the Dublin-Dalkey Cars.—A considerable 
discussion has arisen in the local papers in regard to the 
proper speed of the electric cars running between Dublin aud 
alkey. A section of the public complains that with the 
reduced speed now in vogue the time of a trip will be unreason- 
ably long; while a numerous class, claiming to be perfectly 
disinterested in the rival railway, and to be acting purely pro 
bono publico, is protesting that the roads were made for the 
populace and not for a tramway company to race their cars on. 
One veracious writer sends corroborative details, by way of giving 
artistic verisimilitude to à somewhat bald and unconvincing 
series of narratives, in the following glowing language :— 

„ have known a gentleman's horse led up and down this tramway for 
several hours by two grooms, with his whole body covered all over with 
foam from an uncontrollable terror, and the grooms nearly as exhausted 
from trying to restrain him. Great stolid dray-horses get into the same 
State. On one occasion I met a splendid brewery horse who flung himself 
down in spite of two powerful men holding him, acattered the porter 
barrels in all directions, and kicked his harness and dray to pieces. Even 
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some hackney horses are subject to this strange terror. And the p 
doubtless, could supply scores of such instances, which necessarily imperi 
everyone along the whole course of the road, as well as the horses and 
vehicles. It would seem a most outrageous piece of selfishness that a few 
residents in and about Kingstown—wishing to come up quickly to their 
business in the city—should refuse to use the trains, and ask to create and 
perpetuate a source of great danger to the general public." 

This is, indeed, a terrible state of affairs; but, although it is 
probably well over the average," there is no doubt that the 
ease with which an electric car can be run at a breakneck 
speed does tend to constitute it an element of danger where 

proper restrictions are not enforced. 


The Law of Transparency of Bodies for X-Rays.—In a 
recent communication to the Société Frangaise de Physique, 
M. L. Benoist had something to say relative to a general law 
for the transparency of bodies in regard to X-rays. M. Benoist, 
as has been already stated, has found that the absorption for the 
same thickness (74cma.) of different gases at the same tempera- 
ture and pressure is sensibly proportional to the specific mass. 
Calling the specific absorpiton of a substance the absorption 
caused by a thickness of unit mass and unit surface (1 deci- 
gramme per square centimetre), à value approximating a mean 
value of 0:14 is found for all gases. If a gas be greatly heated 
ab constant volume this figure is unaltered, hence specific 
absorption is independent of temperature. M. Benoist has 
more recently determined the same constant for a number of 
solids. The values are as follows :—mica (0:13), phosphorus 
(0:10), aluminium (0:09), à certain micrographic glass (0°26), 
copper (0:60), tin (0°74), silver (0°75), platinum (0-81), pal- 

ium (0:83). In other words, the specific absorption increases 
with the density or with the atomic weight. These numbers 
vary with the quality of the X-rays, and M. Benoist believes 
that in the limit it will be found that the specific absorption 
of all bodies for X-rays will be found to be identical. In fact, 
as X-ray tubes have improved the X-ray opacity of all bodies 
hae diminished, and more quickly in the case of the more 
opaque than in the case of the less opaque substances. Thus 
for Al the old figure was 0:10, and the latest is 0°09 ; but for 
Ag there has been a fall from 0-84 to 0°75 and so on, whilst 
the opacity of Pt as originally determined by Róntgen was 
twice as great as it is to-day. Moreover, it is a well-known 
fact that the transparency of bone has increased more rapidly 
than that of flesh. Curves plotted on these lines tend toa 
limiting value of about 0-10. 


Galileo Ferraris.— The city of Turin, where the late Prof. 
Galileo Ferraris studied, where he diseovered the great prin- 
ciple of the rotating magnetic field, where he created that 

ectrotechnical School which soon rose to European fame, 
and where be became that great savant whom all the world 
admired, has felt it to be its duty to render him due bonour. 
For this purpose à Committee has been oonstituted, consisting 
of the following :—Senator Count Rignon (Syndic of Turin), 
President ; S. E. E. Sineo (Minister of Posts and Telegraphs), 
S. E. Giarrturco (Minister of Public Instruction), S. E. Guicci- 
ardini (Minister of Agriculture and Commerce), Senator Faldella, 
Deputy Lucca (Syndic of Vercelli), Senator Brioschi (President 
Academia Lincei), Deputy Colombo (Vice-President Italian 
Electrical Association), Deputy Frola (President of the Board 
of Management, Royal Itatian Industrial Museum) ; Deputy 
Casana, Capt. Carle (President Academy of Sciences, Turin) ; 
Capt. Berruti (Director Royal Italian Industrial Museum); 
Capt. Cossa (Director Engineering School, Turin) ; Capt. 
Tibone (Rector Turin University); Advocate Vercelli (Syndic 
of Leghorn), Capt. Frescot (President Society of Engineers); 
Engineer Ferroglio, Engineer Pinna, Engineer Ceriana, Capt. 
Fontana, Capt. Gioberti, Capt. Reycend, Capt. Riccio, Lieut.- 
Col. Pescetto, Engineer Maffiotti, Engineer Candellero, Prof. 
Morra, Prof. Arno, Engineer Thovez, Prof. Nacarri (President 
University Association, Turin); Engineer Monti (Secretary). 
This Committee proposes to open an international subscription 
to erect a permanent memorial in the Royal Industrial Museum, 
at Turin, where the Electrotechnical School had its origin, and 
to put iuto sbape such other memorials as the aggregate of the 
sum collected may permit. For this purpose the General Com- 
mittee, at its meeting on February 24th, elected from among 
its members au executive committee, to colleot tbe subscrip- 
tions and to make concrete proposals with regard to the 
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be sent to Signor Can. Zappata, Municipal Treasurer of the- 
City of Turin. 


Contemporary Electrical Selence.— Wiedemann's Annalen, 
No. 3, contains German versions of the Papers by NIchoLs and 
Rubens which have already appeared in the Physical Review. 
The second Paper, on ‘‘ Rays of Great Wave Length," now 
contains the promised extension by means of reflection from 
rocksalt. The difficulty of obtaining suitable surfaces of this 
substance has at last been overcome, and by five reflections 
rays of an average wave length of 50% have been obtained. 
This is more than double the wave length obtained with fluor- 
spar, and extends the infra-red spectrum by another octave. 
F. KonrnavuscH has constructed a serviceable liquid ther- 
mometer for temperatures down to the boiling point of liquid 
air. The thermometric substance is petroleum ether. 
The experiments of BRAN DES and Dorn on the visibility of 
X-rays are now given in full. Under favourable circumstances. 
as to sparking distance and exhaustion, X-rays exert a vague 
luminous effect upon normally constituted eyes from which the 
lens has not been removed. Experiments have proved that 
the lens, even if affected with cataract, is very fairly trans- 
parent to X-rays, but the vitreous body is comparatively 
opaque. The most effective rays are those which penetrate to 
the retina through the least thickness of the vitreous body. 
E. GorpsrEIN continues his researches on the colours 
acquired by alkaline haloids under the action of cathode 
rays. He is still of opinion that they are due to the 
formation of physical isomers. Р. Drupe shows that 
the anomalous absorption and dispersion of rapid electrical 
oscillations which he has observed in certain bodies is con- 
ditioned by the presence of certain groups of molecules, such 
as hydroxyl. They are active both in the liquid and the solid 
atate. E. WiEDEMANN and С. C. Schurr criticise Jaumann’s 
famous “longitudinal light? conclusions. They fail to repro- 
duce his interference surfaces at the cathode, and attribute his 
electrostatic deflections of cathode rays not to a bending of the 
rays, but toa shifting of the point of origin on the cathode 
itself. W. Konia describes an ingenious little electro- 
magnetic rotation apparatus in which a bunch of magnet poles 
rotate round a current flowing through & tube. The effect of 
the opposite poles is eliminated by turning them into the 
interior of the tube. — —F. Braun has constructed an appa- 
ratus, which is at least as ingenious’ as the last, for exhibiting 
the curves of an alternating current. The indicator used is a 
cathode ray, which falls upon a fluorescent screen, and is 
periodically deflected by a magnet carrying the alternating 
current. The indicator has the great advantage of being free 
from inertia and from a period of its own. A revolving 
mirror is used to draw out the vibrations into a curve, 
and to exhibit their character. The Physical Review for 
March-April, No. 5, contains, besides an interesting Paper by 
B. E. MoonE on the lead cell a number of other Papers 
of considerable merit. Е. L. NicHors and J. A. CLARE 
deal with the influence of a static charge upon the surfaee 
tension of water. The latter was determined by the size of 
drops formed, and with the water-dropper used the truly 
remarkable limit of error of 0:1 per cent. was attained in the 
weight of 20 successive drops. The main conclusion reached 
is that the surface tension is diminished very slowly at first, 
and more rapidly from 6,000 volts upwards, falling to 65 per 
cent. of its original value with a charge of 11,000 volts. 
W.S.FRANELIN'S valuable and suggestive Paper On the Mecha- 
nical Conceptions of Electricity and Magnetism,” read before the 
Buffalo meeting of the American Association, is printed iu full. 
The conceptions of the electric and magnetic fields originated 
by Maxwell and Lodge, are carried a little further, and are 
used for explaining the two circuital laws and the theory of the 
Hertz vibrator. C. Barus writes on a possible development 
of the idiostatic attracted disc electrometer. It is nothing less 
than an adaptation of Michelson’s refractometer to the measure- 
ment of the displacement of the disc. The discs rest lightly 
against stops in a nearly vertical position. A single volt pro- 
duces a displacement of 10 fringes. G. S. Morzn describes. 
a simple frequency-counter for alternate currents. It is a small 
synchronous motor, provided with a speed.counter.—[E. E. F.] 


The subscription papers with the amounts should 


THE ELECTRICIAN, MARCH 26, 1897. 


715 


REVIEWS. 


D d 


Transformers for Single and Multiphase Currents: A Treatise 
on their Theory and Use. By Gispert Kapp, M. I. C. E., M. I. E. E. 
(London: Whittaker and Co.) 


The alternate-eurzent transformer is such an important link 
in the supply systems of a steadily- increasing proportion of our 
central stations that Mr. Kapp needs no excuse for making it 
the sole subject of one of Messrs. Whittaker’s ‘ Specialist 
Series." Indeed, it may be said that the profitable working of 
an alternate-current station depends at least as much on the 
quality and disposition of its transformers as on any other 
single factor of the system; and as a writer of Mr. Kapp’s 
practical experience is not often found able or at least willing 
to come forward and share his knowledge with the public, his 
work will certainly find many readers, both amongst engineers 
whose responsibilities include the purchase and care of trans- 
formers and amongst those whose business it is to satisfy their 
requirements, as well as amongst the large body of students 
who expect (or at least hope) to be engaged in similar work in 
the immediate future. 

The first chapter opens with an elementary treatment of the 
fundamental principles of the transformer, and the book ends 
with a chapter illustrating (at least, the external appearance 
of) all the best-known makers’ apparatus. In the seven inter- 
vening chapters most of the problems that arise in the design 
and testing of transformers are dealt with; and although a 
fair sprinkling of mathematics is foreshadowed by a differ- 
ential coefficient in the third line of the opening chapter, our 
author, we think, is justified in saying that the mathematical 
treatment of the subject has been kept as short and simple as 
possible"; for, though many of Mr. Kapp’s readers, we doubt 
noi, would prefer to be spared even a single expression involv- 
ing the use of the calculus, alternate-current problems lend 
themselves so naturally to its aid that its use can hardly be 
avoided altogether. Moreover, graphical methods have 
been so effectively introduced into the book that those who 
wil take the trouble to understand clock diagrams” can 
read nearly the whole of it, even if their knowledge of the 
higher mathematics be nil. 

Of the general character of the book, the point that most 
invites our criticism is the arrangement of the subject matter, 
which lacks simplicity and clearness, and tends to confuse the 
reader. Not one of the nine chapters except the last has a 
distinct subject to itself, and the whole book consequently 
leaves on the reader a rather confused impression. For in- 
stance, Chapter IV. opens with eight pages dealing with the 
theory of the measurement of the power in alternate-current 
circuits ; four pages follow on the combination of currents of 
different phases; six pages then deal with the predetermina- 
tion of the по load" current in a transformer; and the 
chapter ends with a couple of pages on the effect of butt- 
joints. In Chapter V. we have a fairly continuous treatment 
of the design of а transformer to get the best results. 
Chapter VI. is mainly occupied with the graphic determina- 
tion of the drop“; and in Chapter VII. we find ourselves 
back again at the measurement of the power in alternate- 
current circuits—this time with instruments as well as cos ¢’s ; 
and after describing the methods of the wattmeter, three 
voltmeters and three ammeters, the chapter ends with the 
testing of sheet-iron. Chapter VIII. is a miscellaneous collec- 
tion of safety-devices, “ boosters,” choking coils, Scott's 
system (two to three-phase transformation) and other subjects, 
including a useful comparison of the sub-station and house- 
transformer systems. 

The sixth chapter, containing Mr. Kapp’s special treatment 
of the problem of determining the drop of transformers, we 
imagine will be regarded by many as the most valuable part 
of the book; and the method here described (first published 
by him in 1895) for finding the drop under any given conditions 
of load is one which should be of much practical use to manu- 
facturers and others. 

The treatment of the “proportions of the iron part" of 
transformers is by no means so complete as we could wish. 
When certain proportions are given as desirable, we do not 


ат 


feel satisfied by merely being told that they ате а desirable 
basis to start upon—we should like to be shown, either theo- 
retically or by worked out examples, that they lead to better: 
results than any proportions we might chance to take. Thus 
on pp. 44-49, Chapter ITI., we are given certain proportions as 
forming a good starting point ; but no reason for them, or how 
they were arrived at, is given, nor why certain constants of 
10mm. and 100mm. are introduced into the leading dimen- 
sions of a “ соге” transformer. On p. 88, Chapter V., a trans- 
former is designed on the basis of the formule of p. 48; but by 
the formula the dimension 5 should be 425mm. not 450mm. 
as given ; but no reason is offered for this difference. Again, 
a statement such as this, If, however, a slight waste of 
material is to be permitted, the dimension a may be somewhat 
increased so as to get more room for winding and generally 
better proportions” (p. 48), followed by two sets of altered 
proportions without further comment, is too vague to be of 
practical use to any one actually designing transformers. 

A few minor matters invite our detailed criticism. “ Е.М. 
forces as the plural of E. M. F.“ is awkward and inconsis- 
tent. Printer's errors seem fairly common, and in many 
places the comma does duty for the decimal point. The use 
of the expression idle-current’’ several times in Chapter VI. 
as equivalent to ‘‘no-load current " as used earlier in the 
book is surely not in accordance with accepted termino- 
logy; idle-current being usually used as synonymous 
with the ‘‘idle-component’’ of an alternating current, here 
called by Mr. Kapp very aptly the ‘‘ magnetising component.“ 
On page 20 a more serious error has crept into our author's 
argument, where, dealing with the relative eddy-current loss 
in transformer plates of different thicknesses, having shown 
that the resistance in the eddy. circuits is inversely proportional 
to the thickness, he says, With increasing thickness 5 we have, 
therefore, a proportional increase in the E.M.F., producing 
eddy currents, and an increase in quadratic ratio of these 
currents themselves. The power lost increases, therefore, as 
ô.” This would, of course, be true if we were concerned with 
the loss per plate; but since the number of plates for a given 
weight varies inversely as 6, the loss for a given quantity of 
iron varies as ô. On page 22 & is used in an example, with 
consequently misleading results. 

The diagrams and illustrations are generally clear and to. 
the point; but we must protest against the growing practice 
in books of this kind of introducing bad photographic blocks 
by way of illustrating manufacturers’ apparatus. The advan- 
tages of a process block over a woodcut from the point of view 
of the technical reader are obvious; he is sure that he has a 
representation of an article as actually made, not merely a. 
design; but the advantages are lost if the photograph is so 
badly reproduced that no detail at all can be made out. 

Mr. Kapp has such a fund of information on this branch of 
electrical work that few will read his book carefully without 
some profit to themselves; and as his readers will no doubt. 
be numerous, we may expect that a second edition will soon 
be called for, and in this we hope the blemishes of the first. 
will disappear. A. G. H. 
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CLASSIFICATION OF GALVANOMETERS.* 


Of late years the number of different kinds of galvanometers 
in use for various шон has been so greatly increased by 
the invention of new forms that, without some definite system 
of classification, it is a matter of considerable difficulty to 
students of electricity to preserve a clear distinction in their 
minds between the different principles involved, the varieties 
of construction, and the objections to which each form of 
instrument is liable. No complete system of classification 
seems to have been adopted as yet in the text-books; and it 
is proposed to give a brief description of a method of classifica- 
tion, by means of which the differences and relationships. 
between the various forms of instrument become at once 
apparent, and can easily be remembered. 

In all galvanometers the current is estimated by measuring 
the magnetic force which it is capable of exerting when passed 

* Notes of a lecture by Prof. G. F. Fitzgerald, taken by Mr. J. R. 
Cotter. 
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through a wire; and we may divide galvanometers into three 
classes, according as the force is exerted by— 

(a) Current on magnet. 

(b) Current on soft iron. 

(c) Current on current. 

Again, the magnetic force may tend to produce а motion 
either of rotation or translation in the movable magnet, &e. 
This constitutes an essential difference ; for in the first case, 
de., when the motion is a rotation, the magnetic field may 
be uniform, since the force is of the nature of a couple, and 
indeed, a uniform field is frequently aimed at; but when the 
motion of the movable part is a translation, it must move from 
a stronger part of the field to a weaker, so that the field must 
not be uniform. Hence we may further subdivide instru- 
ments into the two classes of ones with— 

(A) Rotational deflection. 
(B) Translational deflection. 

The two classes (a) and (b) may be further divided into 
those in which the current passes through a fixed coil, the magnet 
being movable, and instruments of the syphon recorder type, in 
which the coil through which the current passes is movable, 
‘and the magnet or soft iron fixed. Thus we get the divisions 


(a) Fixed current. 
(8) Movable current. 

In class (c) one part of the current must, of course, be 
movable, and another part fixed. 

There are thus 10 classes of galvanometers as far as the 
magnetic action is concerned. If we now consider the reaction 
against which the magnetic action is balanced, we shall find 
that there are several forms of instrument differing in the 
mature of the controlling action. Chief amongst these different 
kinds of control are— 

| (I.) Magnetic control. 
m Elastic control. 
(III.) Gravity control. 
(IV.) Inertia control. 2 

All instruments in which the field is produced by the earth's 
magnetism or by permanent magnets fall under the first head. 
Under the second head are included galvanometers in which 
the elastic force of a spring, torsion of a wire, &c., is used. 
In instruments with gravity control the magnetic force is 
weighed. In the ordinary ballistie galvanometer, while the 
‘current is passing, the only force balanced against the 
magnetic force of the current is the force of inertia of the 
needle ; consequently, instruments of this type may be said 
to have inertia control, or kinetic control, since the current is 
measured by the quantity of motion produced in the needle. 

It is evident that we might use other controlling. forces 
besides those enumerated ; for instance, an instrument the 
patent rights of which are at present in dispute before the 
law courts is practically a galvanometer, in which the current 
is measured by balancing the magnetic action against the 
viscous resistance of a liquid, or the essentially viscous resis- 
tance of Foucault currents. | | 

Actoyding to this mode of classification, the, principles on 
which any instrument is constructed may be shortly expressed 
by indicating the classes to which it belongs; for example, 
the ordinary form of tangent or sine galvanometer would be 
expressed by (а A a I), while the principles of construction of 
Lord Kelvin's composite balance would be expressed by 
(e B III). If we include only the five kinds of control here 
tabulated, there are thus in this classification 50 genera of 
galvanometers. | 
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. THE RHEINFELDEN POWER TRANSMISSION. 


History of the Scheme. 
Even before the completion of the historical experiment of 
the 1891 Frankfort Exhibition, when power was successfully 
transmitted from Lauffen to Frankfort by electrical means, a 
scheme to utilise the enormous water power of the Rhine on 
a large scale had been mooted. Between Reichenau and 
the Lake of Constance, a distance of 64 miles along the river, 
there is a fall of 625ft., and from the other end of the lake 


to Basle, a distance of 90 miles, the fall is 495ft., including a 
fall of 90ft. at Schaffhausen. Fig. 1 shows the profile of the 
river between Richenau and Basle. So far as regards the 
fall, the Rhine above the Lake of Constance would seem to be 
particularly suitable to utilise; and there are, in fact, several 
mills and textile factories on this part of the river. But the 
geographical situation of the narrow upper Rhine valley makes 
it an unsuitable district in which to establish a large industrial 
centre ; and, further, the flow of water is very small and very 
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Fic. 1.— Profile of the Rhine from Reichenau to Basle. 
Vertical Scale: Horizontal Scale = 500: 1. 


variable. At Schaffhausen itself the Neuhausen Aluminium 
Works now use а quantity of the water; but it would have 
marred the beauty of the falls if a larger quantity of 
water had been diverted. It is, however, below the point 
where the Aar enters the Rhine (Walshut) that the best site 
for a power station is. Here the flow of water is 77,000 
gallons per second, and it remains fairly constant. Besides, 
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Fia. 2.—Turbines. 


the Rhine valley widens so much here that the district із a ~” 


more suitable one in which to build factories. From the 
so-called Beuggen Lake to the bridge near Rheinfelden, a dis- 
tance of about 13 miles, there are three rapids, with an aggregate 
fall of about 25ft. at low water, and 22ft. at high water. 

At first the employment of electricity to transmit the power 
had not been thought of, but as a result of a conference 
between the four firms, Escher, Wyss and Co., of Zurich, 
Zschokke and Co., of Aarau, the Oerlikon Maschinenfabrik 


THE ELECTRICIAN, MARCH 26, 1897. 717 


and the Allgemeine Elektricitäts Gesellschaft, a pioneer com- | of the Allgemeine Elektricitäts Gesellschaft), of Berlin; Col. 
pany was formed in March, 1889, to obtain a concession | O. Zschokke, of Aarau; and Herr E. Biirgin, of Basle. 

allowing the use of the water power of the Rhine near Rhein-| The original scheme, prepared by Col. Zschokke, was to 
felden, and the building of a power house on the right bank | utilise the whole fall of 25ft. above mentioned, from which it 
(on the Baden side). It was contemplated to use the current { was estimated that 11,000 H.. could be obtained for an expen- 
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Fic, 5.— Map of Rheinfelden Power Station. 
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Кто. 4.—Turbine-Wheel Castings. 


for electro-chemical factories, in particular for the Neuhausen diture of about half-a-million siecle, After long nego 
Aluminium Works, which were to be built on the right bauk, | tiation, and difficulties in obtaining the necessary concessions, 
near Rheinfelden. The first Directors were Col. Huber and which were increased by the necessity of satisfying both the 
Herr G. Naville, of Zurich; Herr Rathenau (General Manager | authorities in the Duchy of Baden on the right bank, and the 
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Swiss authorities on the left, it was finally decided to confine 
the operations to a length of about 1,100 yards of the river, 
with a fall of over 16ft. During this delay the Aluminium 
Company had decided to build its own power station at 
Neuhausen, near the Schaffhausen Falls; and the details of 
the project were again modified under the advice of Prof. 


a 
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Fig. 5.— Diagram of Three-Phase Generator. 


Intze, of Aix-la-Chapelle. This was the scheme finally 
adopted. Prof. Intze estimated for a capital expenditure of 
£225,000 on buildings and turbines (not including the elec- 
tric generators), as necessary to make 15,000 н.р. available. 
A company was now formed with an initial capifal of 
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an hydraulic station for a sum of £196,000; Prof. 
C. Zschokke to be engineer in charge of the work, and Prof. 
Intze to superintend it, for the Company. The manufacture of 
the electrical part was reserved for the Allgemeine Elek- 
tricitiits Gesellschaft and the Oerlikon Works. 
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The work was to have been commenced in August, 1894; 
but a new concession had to be obtained from the Baden and 
Swiss authorities, on account of the amended plans. Finally, 
the necessary concessions were obtained in March and April, 
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Fic. 7.— Vertical Section through Armature and Inductor- Wheel. 


1895, and the work was begun immediately. It is expected 
that the works will be in operation before the end of the year. 
liaces and Outworks. 

In Fig. 8 we have a plan of the works. A weir has been 
built at the lower end of the Beuggen Lake, at the commenc>- 
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Fic. 6.—Section and Elevation of Generator. 
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ment of the first rapids. This weir giretohes right across the 
river, and is provided with a by-pass 65ft. wide, the base of 
which is 4ft. біп. below the sill of the weir. The terms of the 
concession required that this by-pass should be large enough 
to allow 11,000 gallons of water to pass per second. 

The width of the head-race is 170ft. ; its sides аге of brick- 
work and cement, and its upper end is protected by a grating 
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of spesial construction. Just above the turbine house are 
sluices, through which the head-race can be drained into the 
river. The position of the short tail-race is seen on Fig. 8. 

The floods in March last year caused considerable 
and delay, so that the building of the races has not yet been 
completed. 

The Power House. 

The power house is divided into 20 chambers, one for 
each of the 20 turbines. Each turbine has been designed 
for an output of 840 m.r. To begin with, only 10 of these 
are to be erected, though the power house is built to accom- 
modate the full number. The size of the turbine chambers 
is 338. by 18ft., by 49ft. high, and the walls between the 
chambers are 4ft. thick. e dynamo room is above the 
turbine chambers, and is to be about 25ft. high. 

Balamee gates of rolled iron, 16ft. high and 9ft. wide, on 
vertical bearings, serve to shut off the water from each of the 
turbine chambers. ‘These had to be designed to withstand a 
pressure of 70 tons. The gates are moved by a hand-wheel 
in the gallery of the machine room. To empty the turbine 
chambers when repairs are necessary, either an ejector or an 
electrieally-driven centrifugal pump will be used. 


The Turbines. 


To design suitable turbines was no easy task. At high 
water a fall of only 8ft. to 10ft. is available, while, when the 
Rhine is low, the fall is as much as 16ft. Owing to the great 
quantity of water, which varies from 8,740 to 5,500 gallons 
per second per turbine, the turbines could only be designed of 
large diameter and a correspondingly small number of 
revolutions per minute. But then, again, the designer was 
prevented from making the diameter larger than a certain 
limit by the terms of the concession, which stipulated that 
the distance between the shafts of the generators should not 
exceed 22ft. After three preliminary designs had been sub- 
mitted and rejected, chiefly owing to the slow speed, which 
would make it necessary to build the generators of enormous 
dimensions, a conference between Messrs. Escher, Wyss and 
Co. and the chief electrician of the Allgemeine Elektricitäts 
Gesellschaft fixed the speed at 55 revolutions per minute. 

Mesars. Escher, Wyss and Co. thereupon decided to use a 
Francis reaction turbine, with two turbine wheels one above 
the other. Each wheel is a double inward flow reaction tur- 
bine. The turbine wheels are 7ft. 84in. diameter, and 4ft. lin. 
high. The wheels have 32 vanes each, and each of the circular 
guide-frames 36 blades. The distance between the centres of 
the rotating wheels is about 11ft. The turbine is illustrated 
in Fig. 2. The lowest guide frame rests on a bearing ring 
which is cast into the concrete. This ring leads the outflow 
from the lower turbine wheel to the tail-race. On the above- 
mentioned guide frame a wrought-iron receiver rests, which is 
fixed by its sides to the cement foundation, and is connected 
+o the upper guide frame. This receiver receives the outflow 
both from the upper half of the lower turbine, and the lower 
Half of the upper turbine, and delivers it into the tail-race. 
On the upper guide-frame a second wrought-iron receiver is 
placed, which leads away the upward outflow from the upper 
guide-frame. Both turbine wheels are fixed on a 12in. shaft, 
which is held by three bearings, as seen in Fig. 2. The 
length of each bearing is 24in. They are of Guaja wood, 
which is particularly well adapted for turbine bearings on 
account of its hardness and the large proportion of resin (up 
to 20 per cent.) which it contains. Fig. 4 is from a photo- 
graph of the turbine wheel castings. 

The turbines are directly connected to the dynamos by a 
vertical shaft welded on to the turbine shaft. This runs in a 
metal bearing held on a cast-iron cross framework. This 
frame also holds the gallery from which the bearings are oiled, 
and from which the regulating mechanism can be got at. 

The regulation is effected by cylinder gates. The lower 
turbine has a four-part gate, which is either full open or closed, 
as this turbine always runs full-gate whatever the head. The 
upper turbines, on the other hand, are provided with two 
independent double gates. When the head is relatively high, 
the lower turbine is sufficient to supply all the power, and the 
upper turbine is completely shut off. As the Rhine rises, so 
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that the head decreases, while the available quantity of water 
increases, first the lower pair of vaive-chambers is epened, 
and then the upper pair. The regulation will usually be done 
by hand, through suitable gearing, but there is also an hydrau- 
lieally-worked governor. 

When the fall is greater than 13ft. an efficiency of 75 per cent. 
is estimated. When the head is smaller the efficiency will be 
correspondingly less ; but then this limit is only pst when 
the river is high, at which time there is no occasion to 
economise water. 


Tur ELECTRICAL PLANT. 


Choice of System.—The three-phase system has been chosen, 
being considered as the most economical fer a long-distance 
transmission in which about two-thirds of the ombput is 
expected to be employed for motive power. In settling the 
periodicity, allowance had to be made for the fact that arc 
lamps would be connected to the mains, and that the power 
would in many eases be distributed through stationary 
transformers. A periodicity of 50 ^u per second was chosen. 
In the electro-chemical factories rotary transformers will of 
course be used. The potential of each phase was fixed at 
8,900 volts—that is, 8,900 x 2 sin 60° 26,800 volts between 
each pair of mains. Although a higher pressure would have 
been preferable for distribution purposes, it would nof have 
been easy to design economical dynamos to produce it, owing 
to the slow speed of the turbines. 


Dynamos.—The dynamos are of the inductor type. The 
relative position of the various parts of the machine are shown 
diagrammatically on Fig. 5. The two armature rings A and 
A’ are connected both mechanically and magnetically by the 
cast-iron or steel cover G. These rings are laminated, and 
the windings a are wound in the slots L. Between the arma- 
tures is placed the large magnet coil M, which is fixed to the 
case of the machine. The rotating part of the machine, J, is 
а star-wheel consisting of several rectangular steel poles, N 5, 
which complete the magnetic circuit, as seen in the figure. 
The magnetic lines pass through the case G, and the two 
armature cores A, A’, where the pole-pieces are there to close 
the magnetic circuit. Thus, as the pole-pieces revolve, the 
points of highest magnetic induction in the armature change 
periodically. The displacement of the coils with respect to 
the poles enables a polyphase current to be collected. 

The dynamos are situated directly above the water tanks of 
the turbines, and they rest on a concrete floor, which is held 
on one of the arches of the tank roof. The dynamo shaft is 
nected to the extension of the vertical turbine shaft by a 
flanged coupling welded on. It is guided by two bearings, 
one beneath the machine and the other in the nave of a strong 
cast-iron crown, which is above the dynamo (see Fig. 6). The 
inductor-wheel is keyed on to a boss near the middle of the 
shaft. The cast-iron case which surrounds the inductor wheel 
and contains the two armatures has a diameter of 22ft. 5in., 


-and is made up of four castings each with two feet (see Fig. 6). 


These feet rest on the cement floor of the engine room, and 
are cast in cement. The cast-iron case is also divided 
horizontally into two parts, which are flanged and screwed 
together. The section of this annular case is C-shaped. The 
exciting coils are let into the hollow of this C to such a depth. 
that the inductor wheel, the outer diameter of which is 18ft, 
Tin., can be lifted upwards, when repairs are to be made 
without displacing the armature parts. 

The division of the cast-iron case was to facilitate transport ; 
on examining the illustrations it will be seen that it has little 
magnetic influence. The feet, which are cast on to the case, 
hold it about 2ft. above the floor, so that the lower bearing 
can be got at while the machine is running. The bushes are 
of cast iron lined with white metal. Their upper end is flanged, 
and rests on the nave of a cast-iron cross-bearer clearly seen 
in the figure. The outside of the bushes is feathered, so that 
the bore of the bearer is large enough for the coupling flange 
to pass through freely. Thus the whole shaft can be lifted 
without difficulty; and, in fact, the turbine wheels can be 
lifted right up out of the guide blades; There is an 
electrically-driven forty-ton travelling crane in the engine 
room. 
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Fic. 8.—Part of Inductor-Wheel. 
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Fic. 9.— Part of Rim of Inductor- Wheel. 
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The cross support referred to, on which the bearing rests, 
has to carry the whole weight of the running portions of the 
machinery, viz., the shaft, the two turbine wheels and the 
inductor-wheel. The turbine wheels and the lower portion of 
the shaft weigh together 85 tons, and the inductor-wheel and 
the upper shaft weigh 20 tons, making 55 tons in all. In 
view of this heavy load the support has been given very large 
dimensions. It is made up of two semicircular castings, its 
outer diameter being 15ft. Its outer periphery rests on an 
annular two-part cast-iron bed-plate let into a cement founda- 
tion in the concrete floor. The central opening of this bed- 
plate serves as an edge to the opening in the roof of the 
ш chamber through which the turbine wheels are 

rawn. | 

The load of 65 tons has to be borne in the first instance by 
the flange of the lower bearing already referred to. There 
would only be a moderate pressure on this if evenly distributed 
all over the surface; but in virtue of its dimensions, and the 
speed of rotation, the power expended in friction would work 
out to over 100 н.р. To eliminate this waste of power, oil is 
pumped in under pressure. The surfaces of the collar on the 
shaft and the flange of the bearing are only in contact in two 
places, as clearly seen in Fig. 6, and oil is pumped into the 
space between at a pressure of 850lb. per sq.in. The oil 
which is forced out to the inside runs through the vertical 
bearing and keeps it clean, and that forced outwardly is col- 
lected and used again. The upper bearing is also held on a 
cast-iron cross frame, which is, of course, built much lighter, 
as it has not such a considerable load to carry. The dimen- 
sions marked on Fig. 6 are in millimetres. 

The inductor wheel is of cast iron, cast in five parts; one of 
these is shown in Fig. 8. The rim of this wheel (Fig. 9) is a 
steel casting, also in five parts. Round the rim are in all 55 
pair of projections, or yokes, to each of which is fixed a bundle 
of laminated iron; as shown in Fig. 7. This drawing also gives 
an indicatiqn of the way in which the rim is bolted to the 
main casting of the inductor wheel. The two laminated 
armature cores, and the case surrounding them, are also seen 
in Fig. 7. Over the inwardly projecting teeth of the armature 
cores are placed micanite spools, on which the coils are wound. 
Although this takes up considerably more room than winding 
the coils directly into the slots between the teeth, it was 
deemed advisable, as it facilitates the erection and also sub- 
sequent repairs. There are 165 armature coils on each 
ring. 

Owing to the enormous diameter of the exciting coils of 
these machines they cannot be wound beforehand in the 
factory, but will have to be wound during erection at Rhein- 
felden. The former for each exciting coil is made up of 
bronze segments, which are screwed together, and are so 
arranged that the lower half of the ring can be lifted up for 
winding. | | 
The normal output of the dynamos is 61:5 amperes at the 
pressure previously stated (8 x 8,900 volts), making 720 appar- 
ent kilowatts. Assuming a power factor of 0:8, the true output 
works out to 580 kilowatts. The efficiency of the dynamos, 
taking account of the excitation current, is calculated to be 
92 per cent. 

Hæcitation.— The machines are to be excited by three 150 н.р. 
rotary transformers. These are to be fed with three-phase 
6,800-volt current from the main bus bars, and will deliver 
continuous current at 120 volts. One ofthese three machines 
will act as a reserve. These rotary transformers also supply 
the current for lighting the power house and the neighbouring 
ground. Thereis alsoa small battery of accumulators to excite 
the dynamos, if at any time they should all have to be stopped 
and restarted, though the supply is intended to be constant. 


DISTRIBUTION. 


Five generators are set aside for lighting, and the remaining 
15 are for power and for electro-chemical works. In case of 
need, the lighting and power circuits can be connected 
together. The current is transmitted at the dynamo pressure 
of 6,800 volts, as already stated. The light and power secon- 
dary circuits will be supplied through stationary transformers, 
with only one transformation to 120, 500, or 2,000 volts, 


distance apart is in most cases 180ft. 


rotary transformers being, of course, necessary for the 
chemical works. | 

Fig. 10 shows the poles for the high-pressure feeders. 
The insulators are triple-petticoated, and are intended to 
withstand & working pressure of 16,500 volts, as the main 
pressure may be increased to this value at a future date. 
The three large insulators on the one side of the pole 
(Fig. 10) are for the lighting mains; the three on the 
other side for the power mains. The two smaller insu- 
lators just beneath the guard-net are to carry testing wires, 
and the lowest pair are for the telephone circuit. The average 
height of the poles is 29ft. 6in. above the ground, and they 
are sunk to a depth of about 6ft. 6in. in the ground. Their 
The other dimensions 
are given on Fig. 10. The mains are of bare copper, the 
minimum section having been fixed at 6 sq. mm., and the 
maximum at 50 sq. mm. Silicium bronze wires of smaller 
diameter will be used for the telephone wires and the testing 
wires. The guard-nets, which are of wire, are only used at 
road and railway crossings and in the more frequented 
districts. There are lightning protecters about every 550 
yards, and near the power stations and transformer stations. 


Т, 


Fic. 10.—Pole for High-Pressure Feeders. 


The maximum charge for current for lighting is to be 
40 pfennig (5d.) per unit, with a special scale of discounts 
varying from 5 per cent. if the average demand extends over 
БОО hours, to 80 per cent. if it extends over 6,000 hours 
per year. | | * 

The scale of charges for power is considerably lower, viz., 
1:6 pfennig (0:2 pence) per unit, in addition to a fixed yearly 
charge, varying from £8 down to £2. 128. per kilowatt, installed 
according to the number of kilowatts. Thus between 80 and 
160 kilowatts demand the fixed charge is £4. 16s. per kilowatt 
installed per annum. . There is a further discount of 10 per 
cent. for consumers within two miles of the power station. 

A very rosy future is predicted for the undertaking. The 
Company has acquired as much land asit could in the neigh- 
bourhood of the works. Stone and wood are cheap in the 
district, and in places the soil is suitable for brickfields. There 
are already two railways serving Rheinfelden, the Basle-Zurich . 
and the Basle-Constance lines. In addition to these, three 
electric lines have been projected, running from Rheinfelden 
to Lórrach, Aaran and Little Wisenthal, which are to take 
current from the Rheinfelden power house. At present the 
works have contracts with only two very large customers, a 
branch of the Neuhausen Aluminium Works and a branch of 
the Bitterfeld Calcium Carbide Works, who will take between 
them 8,400 n.»., or half the possible output of the works. 
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THE IRON-CARBON CELL. 


The iron-carbon cell devised by Herr Pauling, and described 
by us on page 607 of our issue of March 6th, is subjected to 
criticism at the hands of Herr F. W. Küster, writing in the 
Zeitschrift fir Elektrochemie. The matter in dispute is the 
reaction believed by Herr Pauling to take place in a cell 
composed of an iron anode, a carbon cathode and an elec- 
irolyte consisting of a concentrated solution of ferric chlo- 
ride. He states: ‘‘On closing the circuit the ferric chloride 
dissociates into the ions chlorine and ferrous chloride; the 
chlorine forms with the iron а new supply of ferric chloride, 
amounting to one-third of that originally dissociated, accord- 
ing to the equations— 


8 FeCl, = 


8 FeCl, + З СІ 
ferric chloride 


ferrous chloride 


. FeCl, 
ferric chloride. 


It appears from this that ferric chloride is an economical 
depolariser, in that one-third of it is re-formed.” 

This curious perverted way of elaborately explaining the 
obvious tickled us at the time, but we did not think it needed 
serious refutation, and it was not quite good enough to tran- 
scribe as a joke. But our friends in Germany are an earnest, 
serious race ; and here we have Herr Kiister advancing to the 
attack, horse, foot and artillery, determined to carry the 
position in form. Seeing that to gain his object he uses a 
neat and convincing experiment, we will suppress our smiles 
and chronicle the fortunes of the campaign. 

Herr Küster surmises that it is improbable that ferric 
chloride should be formed at the anode in order to part with a 
portion of its chlorine at the cathode; in fact, he sees no 
particular reason for importing the consideration of chlorine 
into the matter at all. Surely the production of elec- 
tricity can be explained by the change of condition suffered 
by both the iron present as metal and that in solution as 
ferric chloride, thus : — 


2 Fe" + Fe=8 Fe’, 


the number of dashes representing the number of positive 
charges of each ion. 

The question is further elucidated in the following manner: 
— On dipping an iron plate into an electrolyte there results 
from the ionisation-tension of the iron the transference of iron 
atoms into solution as ferrous ions. Thereby the metal is 
charged negatively and the solution positively, and the 
resulting electrostatic tension would soon bring the reac- 
tion to a close if no opportunity were provided for the 
iron to force the positive charges out of the solution, and 
also to set free the negative. Seeing that ferric ions 
readily give up one-third of their charge if they impinge 
on а suitable indifferent conductor, a transference duly 
occurs of this surplus positive charge through the external 
conductor to the iron electrode which is negatively charged, 
and thus the circuit and cycle of changes are completed. 
. Now Herr Pauling immerses in his ferric chloride solution 
not only the carbon but also the iron, his object being to 
avoid the use of a diaphragm. But even the purest commer- 

cial iron that can be procured contains carbon in a fine state 
of division, and thus the iron electrode may be regarded as a 
conglomerate of thousands of minute iron-carbon cells, which 
are, of course, short-circuited, and consume the iron and 
solution to no useful end. That this view is correct is shown 
by the following experiments. A cell was prepared consisting 
of a carbon plate and a clean, polished iron plate immersed 
in а 50 per cent. solution of ferric chloride. The cell 
was short-circuited through a galvanometer for 40min., at 
the end of which time an output of 0:297 ampere-hour 
had taken place. The calculated loss of weight of the iron 
plate is 0-207 gramme, assuming ferric chloride be formed, 
and 0:810 gramme if the product be ferrous chloride. The 
actual loss of weight of the iron plate was, however, 1:66 
grammes. Therefore, only jth ofthe iron dissolved had been 
utilised in the production of current. An additional proof of 


Fe +3Cl = 


accompanying figure. 


the ease with which local action occurs in this form of the 
iron- carbon cell is furnished by the fact that the same 
iron plate, immersed alone in the partly-used solution for 
40min., lost 1:2 grammes, this representing nearly the 
balance of metal found in the previous experiment to be 
consumed without the production of current. The second 
experiment described by Herr Küster is distinctly interesting. 
It is designed to show that in an iron-carbon cell the 
iron dissolves with the formation of a ferrous and not 
of a ferric salt. The arrangement used is shown in the 
A small beaker (shown on the right 
of the figure, and supported in the big beaker by a glass 
tripod or some similar device) is entirely filled with a nearly 
saturated solution of common salt, previously boiled to free it 
from air. The large beaker is half filled with the same liquid. 
A 50 per cent. solution of ferric chloride is then run in through 
а long funnel with a drawn-out end, so as to fill the lower 
part of the large beaker and to reach almost to the bottom of 
the small beaker. This liquid can be run in so carefully that 
the solution of salt is not disturbed, but is gently floated up. 
In the small beaker and in contact solely with salt solution is 
the iron plate, while the carbon plate dips down into the solu- 
tion of ferric chloride. On short-circuiting this cell 0:198 
ampere-hour was registered in 88min., and the consumption 


of iron was 0:20 gramme, instead of the calculated quantity, 
0:202—a close agreement. The value 0:202 gramme is calcu- 
lated for the production of a ferrous salt; only 0:134 gramme 
would be required if a ferric salt were formed. 

It appears, therefore, that the iron dissolves quantitatively 
with the production of ferrous ions. The solution which had 
collected at the bottom of the small beaker was, indeed, found 
to be simply a solution of ferrous chloride, so free from ferric 
salt as to give a greenish white precipitate of hydrated ferrous 
oxide when treated with caustic potash. The E.M.F. of the 
cell on a circuit of 92 ohms resistance was 0°85 volt, and the 
same value was observed when plates of iron and carbon were 
immersed direct in a solution of ferric chloride. 

Herr Kiister has thus proved that the Pauling cell cannot 
be deemed a success unless a diaphragm or its equivalent 
be employed—a very general conclusion in cases of this 
kind. Moreover, he has discovered that iron dissolving 
in ferric chloride produces ferrous chloride—a discovery 
hardly to be hailed as a startling novelty. The solemn 
description of the process of dissolution, and the invocation of 
the ‘‘ionisation-tension " of iron to account for a perfectly 
simple and straightforward phenomenon, are not uninstructive. 
They show how strong a hold a fascinating theory may obtain 
on discipular minds, and how completely the true disciple 
strives to enforce the necessity of applying his newly-acquired 
method in and out of season. In this instance the process 
and its results remind one of the ingenious purse devised by 
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the Marquis of Worcester, the said purse being provided with 
an elaborate lock and a pistol to boot, the latter to be dis- 
charged on any attempt to pick the lock; the purse itself was 
of plain leather, and easy to out open, 


——— SSS 
THE RECOVERY OF GOLD FROM CYANIDE LIQUORS. 


It has long been recognised that the success of the cyanide 
process of gold extraction largely depends on the cost of recover- 
ing the gold from the leaching liquors. It will be familiar to 
our readers that the essence of the cyanide process is the solu- 
tion of gold (selective or otherwise, according to the conditions 
of extraction) in a weak solution of potassium cyanide. In 
the original method, formulated by Messrs. McArthur and 
Forrest, the gold was precipitated from this solution by the 
action of metallic zinc, and the residual zinc, together with 
gold, had to be worked up for the recovery of the latter. This 
highly impure gold is difficult to smelt economically, and the 
cost of the zinc consumed is not inconsiderable. 
idea of recovering the gold by electrolytic precipitation was 
first worked out by Messrs. Siemens and Halske. In their 
process, which has been extensively adopted on the Rand, the 
cyanide liquor is electrolysed between iron anodes and lead 
cathodes. The latter are cupelled, and the gold is readily 
recovered ; the former are somewhat attacked with the produc- 
tion of Prussian blue. The merits of the two processes are 
still under dispute, and neither is free from faults. It is there- 
fore interesting to note that a fresh attempt has been made to 
improve the working of & most important part of a process 
which is, in spite of all shortcomings, an established success, 
and mow indeed a commercial necessity. 

The idea which is about to be discussed has been elaborated 
by M. Andreoli, and appears to us sufficiently novel and inte- 
resting to warrant description. In the apparatus devised for 
the realisation of this idea, the method of depositing the gold 
electrolytically, as in the Siemens and Halske process, is re- 
tained, but the execution is altogether different. The anodes are 
plates of lead covered with lead peroxide, produced by ** form- 
ing" them Planté fashion. The cathodes are plain iron 
plates, clean enough to allow the deposited gold to adhere to 
them fairly well. The plates are arranged so as to be readily 
removable from the electrolytic bath, and are stripped of their 
gold by being dipped in melted lead. The surface of the lead 


is covered with powdered charcoal to prevent oxidation, and, 


is necessary, the 


at the moderate temperature which 


formation of & film of ferroso-ferric oxide on the iron plate 


does not go very far. If appreciable, it can be removed by 
pickling the plate, which is then replaced to receive a fresh 
film of gold. The cathodes are thus almost permanent, and 
the gold is obtained in the convenient form of a solution in 
.lead. Whether in practice it will be found necessary to have 
a second bath of lead in which to dip the plates after the gold 
has been stripped from them by the first, remains to be seen. It 
is a. possible requirement, because particles of lead comparatively 
rich in gold will tend to hang on to the edges of the plates, 
and loss of gold may thus occur unless this attached metal be 
removed by the second dipping in a poorer bath. Such an 
addition to the process would not, however, be of serious 
moment. Far more important than this is the life of the lead 
peroxide plates in the cyanide liquor. Lead peroxide is a body 
capable of parting with its oxygen fairly easily, and potassium 
cyanide is a substance susceptible of suffering oxidation with- 
out much difficulty. M. Andreoli, however, states that he 
has had such plates in use for some months without appre- 
ciable deterioration. Whatever difficultics of this kind may 
be foreseen, it is certain that the method is ingenious and 
has a good prima facie chance of success. We hope that it 
may be thoroughly and fairly tried on a large scale. 


BOOKS RECEIVED. 
Hydraulic Machinery." By R. G. Blaine. Finsbury Technical 
Manuals. (London: E. and F. N. Spon. Price 14s.) 
The Elements of Electro-Chemistry." Ву Dr. Robert Lupke. 
(London ; Н. Greve and Co.). 
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MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, March 26th. 


PHYSICAL SOCIETY. 
5 p.m. Meeting at Finsbury Technical College. Experiments 
by Prof. Thompson and others. 
ELEcTRO-HARMONIC SociETY. 
8 p.m. Smoking Concert in the Banquet Room of St. 
James’ Hall Restaurant, Regent-street. 


SATURDAY, March 27th. 
ROYAL INSTITUTION. 


3 p.m, Afternoon Lecture IV.: Electricity and Electrical 
Vibrations, by Lord Rayleigh, F. R. S. 
MONDAY, March 29th. 
Society OF ARTS. 
4:30 p.m. Cantor Lecture III.: “ Alloys,” by Prof. W. 
Chandler Roberts-Austen, F.R.S. 
TUESDAY, March 30th. 
ROYAL INSTITUTION. 
8 p. m. Afternoon Lecture XI.: Animal Electricity,” by 
Prof. A. D. Waller, F.R.S. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read. Electric 
Lifts and Cranes,” by H. W. Ravenshaw. 
SocrETY oF ARTS. 
8 p.m. Applied Art Section. Paper to be read: “ Lead 
Work," by W. R. Lethaby. 
WEDNESDAY, March 31st. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Students' Meeting. Paper to be read: Electrical 
Tramway Traction, by Percy S. Sheardown. 
SocrETY OF ARTS. 


8 p.m. Sixteenth Ordinary Meeting. Paper to be read: 
* Cycling, Historical and Practical," by G. L. Hillier. 
THURSDAY, April 1st. 
INSTITUTION OF CIVIL ENGINEERS, 


2:30 p.m. Students’ visit to the Generating Station of the 
City of London Electric Lighting Company, Bankside, 
S.E. 


FRIDAY, April 2nd. 
INSTITUTION OF JUNIOR ENGINEERS. 


S p.m. Meeting at the Westminster Palace Hotel. Paper to 
be read: Cyele Construction," by A. W. Marshall. 
ROYAL INSTITUTION. 
9 p.m. Evening Discourse. “Metallic Alloys and the Theory 
of Solution," by Charles T. Heycock, F. R. S. 


SATURDAY, April 3rd. | 
ROYAL INSTITUTION. 


3 p.m. Afternoon Lecture V.: Electricity and Electrical 
Vibrations,” by Lord Rayleigh, F.R.S. 


*, Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 


Vacuum Tube Radiation.— Dr. Julius Precht, of Heidelberg, 
has, says Mature, just published an important thesis on cathode 
rays, Röntgen rays, and other radiations emanating from 
vacuum tubes, which confirms the view that these rays are 
of a highly complex nature. Besides the rays capable of being 
deflected by a magnet according to the law of Biot and Savart 
(which the author has verified by photography), Réntgen’s, Gold- 
stein’s, and Lenard's rays are shown to be distinguishable by 
their chemical and photographic effects. Dr. Precht considers 
that a portion of the radiation from a discharge tube is not a 
wave-motion, because the absorption of the rays in passing 
tbrough paper varies with the time of duration of the radia- 
tion: it is suggested that this portion may be electric in its 
nature. Interference phenomena were obtained with direot 
and reflected Róntgen rays, and from these their wave-length 
was found to range from 370 х 10-6 to 830 x 105mm. ; and 
observing that transverse light-waves of this length cannot 
pass through black paper, the author seems to incline to the 
theory of longitudinal waves. By such interference experi- 
ments, wave-lengths were obtained nearly twice and four times 
as great as those found by Voller in observing the diffraction 
produced through a slit. 
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8. RAM. Price 7s. 6d., post free 8s. 

А РОСЕЕТ BOOK OF ELECTRICAL ENGINEERING FORMULE. By 

an KILGOUR. 

large-paper edition, 12s. 6d. net, coat free 138. abroad, 18s. 64. Pesi = 

"THE г cover, 2a, Dost 8 In peli Tomes Ii Price : Stout 

& , , , ’ , 
E. 9d. each. вше Primers, d., post free, bjd. Y? ath, 2s. Gd., post e 

THE WORK OF HERTZ. By Dr. O. J. Lopar. Price 2s. 6d. 

4 DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &с 
By А. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free, 

THE STEAM ENGINE INDICATOR AND IN e DIAGRAMS, 
Edited by W. W. BEAUMONT. Price 3s. 6d. » post free. 

ане TOC OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 

Ready end 
THE POTENTIOMETER AND ITS ADJUNCTS, By W. G f vu March, 
I 
THE ELECTRIC ARC. By Mrs. HERTHA AYRTON. ТА poe eo 
"THE ELECTRICIAN” WIREMAN'8 POCKET BOOK. [Jn preparation. 


ELECTRIC TESTING FOR TELEGRAPH ENGINEERS. [In preparation. . 


FULL CATALOGUE POST FHEE ON APPLICATION. 
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z STEEL-PLATE PORTRAITS, 


Of Willoughby Smith (out of print); W.H. Preece, C. B., F.R.S.; Michael 
Faraday (Is. extra); Sir John Pender, G. C. M. G., M.P. ; Sir William 
Thomson, F.R.S. (Lord Kelvin); C. H. B. Patey, C.B.; Dr. Oliver J. 
Lodge, PRS. ; Prof William Crookes, F. R. S.; Prof. von Helmholtz ; 
Prof. W. E. Ayrton ; Lord Kayleigh, F. R. S.; W. Field; Werner 
von Siemens; Sir James Anderson ; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; 5 
Sturgeon; Dr. John Hopkinson, J. R. &.; Prof. J. J. Thomson, F. R. &. 

Sir Henry C. Mancs have been issued as Supplements to тра 


Copies of ren —Á— Steel Engravings can be supplied, price 
1s, each, post free on roller, Is. £d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 48., carriage paid, 6s. ( О.К.) 


— 


NOW READ. — vol. XXXVII. of Тнв ELECTBIOIAN," bound in 
strong cloth. Price 178. 6d., post free 188. 6d. Also ready, Cases for 
binding. Price 2s., by post 28. dd. 


SCIENCE AND CULTURE, 


In the current number of a scientific contemporary Prof. 
Henry Anmstrone is engaged in preaching an eloquent sermon 
upon The Need of Organising Scientific Opinion; and we 
observe with mixed satisfaction that we have the support of 
80 eminent an authority on behalf of several dicta to which 
expression has often been given in these columns. It was 
only in September last that we bewailed the fact that, owing 
to the system of education which still finds undue favour in 
this country, there was absolutely no such thing as public 
opinion where science was concerned ; and that, as a necessary 
consequence, appeals to Government for the financial support 
of scientific objects of paramount importance fell, and were 
destined to fall, upon deaf ears. To-day Prof. ARMSTRONG 
holds forth upon the same text. Not until we have our men 
of leisure, our men of wealth, our men of position, and our 
men of culture as generally imbued with a knowledge and love 
of modern science as they are at present with a knowledge and 
love of literature, history, and philosophy, can we expect to 
see the claims of Science as intelligently discussed and as 
readily recognised as, say, the claims of the Navy. No doubt the 
absolute, and probably the relative, number of those engaged 
to-day in scientific pursuits has increased, is increasing, and will 


increase; but the majority of these have to earn their bread 


and butter, and have little or no time to spare for an attack 
all along the line upon “ dogmatic and didactic methods of 
teaching.” Moreover, the general public is naturally sus- 
picious of the disinterestedness of the leather seller’s opinion, 
that there is nothing like leather; and even when this sus- 
picion has been allayed, it is felt that in all probability the 
market value of leather has been greatly overstated. In their 
perplexity the public looks to its men of light and leading for 
a sign; and these, having for the most part been brought up 
on a purely literary pabulum, have to take their science on 
trust, and, indulging in dull platitudes, do little or nothing. 
But whilst rejoicing to see опе having authority facing 
disheartening facts without flinching, it seems to us that the 
Professor is in some danger of increasing the tenacity with 
which one or two pleasing beliefs are held by the literary class 
which at present dominates the councils of the nation. To 
bluntly tell Englishmen that they are ап uncultured nation ° 
because they have not modelled their ancient Universities 
after the German pattern, and to indulge in cheap sneers 
at our native love of manly sports, does not exactly tend 
io diminish the literary man's faith in Отв WENDELL 
Horwrs's dictum that ‘scientific knowledge, even in the 
most modest persons, has mingled with it а something 
which partakes of insolence.” The experiment of pouring 
new wine into old bottles has not as a general rule been a 
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ENGLISH ELECTRICAL SUPPLIES! 


THE GENERAL ELECTRIC COMPANY'S FACTORY, 


Peel Works, Adelphi, Salford, MANCHESTER, 


Employing 1,000 Workpeople. 


The “BYNG” 
Telephone Station 
(Hunnings's Granular 
Transmitter), 
278. per Station. 


The GENERAL ELECTRIC CO., Limited. 


69, 71 & 88, Queen Victoria Street, Е.С. 


BRANCH OFFICES—71, Waterloo Street, GLASGOW; 39, Corporation Street, BIRMINGHAM; and 
13, Westgate Road, NEWCASTLE-ON-TYNE. 


LIBERAL DISCOUNTS TO THE TRADE. 


— —ů— — 


Nos. L 1-7. (With Cover.) 
Meiium Quality, 
68., subject. 


(UNITED ASBESTOS C: 


FINE ASBESTOS PAPER, for Dynamos, &c. ll | 
PION AAKS ASBESTOS TUBES and CEMENT, for Electric All Goods are made at our Works, 


Light Leads. near London, and are of the 
ASBESTOS TRADE. ASBESTOS FIRE-PROOF PAINT, „for protecting best possible description. 
ork, tro 0 F 
The ONLY COMPANY in ASBESTOS MILLBOARD STRIPS, for ditto 9060170 ‘’SALAMANDER” Brand, 


th L wn FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 
& — y ing ASBESTOS COVERED WIRES. е E acies eet LIVERPOOL, 
wor ing Asbestos parent SALAMANDER LUBRICANT, for ene “GLASGOW. аз Bowel treat 
Mines in both PACKING, ANON CONDUCTING COVERING Dock Sr PETERSBURG, Gostinoe Dvor (In. 
(Qe | - Dock. ST. PETERSBURG, Gostinoe Dvor (In. 
5 ITALY & CANADA for Boiters, ас. terior) Мо. 51; ANTWERP, Rue Montevideo. 


The UNITED ASBESTOS PATENT "SALAMANDER' DECORATIONS. 


A Application of Asbestos in Embossed Wall Decorations. 
DESIGNS BY 1 ARTISTS, CAPABLE OF DESI VARIETY OF Prices and Particulars on cation to 


appli 
DECORATIVE TREATMENT, FIREPROO WEST END DRPOT—158 & 160, CHARING RO 088 ROAD, LONDON, W,. 


F. WIGGINS & &z | SONS, 9 Ig. 10, TOWER H BILL, E., 


Telephone No. 2248 Avenue. 102 & 103, MINORIES, LONDON, E.G, 


Manufacturers of MICA GOODS for ELECTRICAL. and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


„ ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, (@ 
AUUT ILU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS * 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc» 
And by the LONDON SUPPLY COMPANIES. 


| VARIOUS TYPES, AND BIES o KEPT IN STOCK. 


ME PATENT 


ТҮРЕ А 


FOR UNDERGROUND ELECTRIC MAINS ss] г 
DOULTON & GO., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, S.E, BIRMINGHAM. -Granville St. 
WORKS: ROWLEY REGIS, STAFFS. DEPOTS: р POOL .. ..Soho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER. .Deansgato. 
ST. HELEN'S, LANCS. GLASGOW ....Bothwell St. £ 
BURSLEM. PAISLEY, N.B. PARIS. PARIS...... Ruo do Paradis. 
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The following forms a List of the Leading Firms in the Eleotrioal and Engineoring Trades, 
from whom all desoriptions of Eleotrloal and Engineoring Plant, Apparatus, Instru- 


ments, and Aooessorles oan be obtained. 


according to the size of their Advertisement. Additional entries are made at a low charge, 
be forwarded on application to “ The Publisher.” Bold Type entries or additional matter can be arranged for with 


Advertisers are entitled to entries in this List free of charge 
particulars of which will 
the Publisher, 


AGENTS (Electrical). PAGE 
Berend (O.) and Co., Dunedin House Basinghall-avenue, London, I. O.. . — 
Agents for Messers. Hartmann and Braun, &с., &o. 
Simon, Berry & Co, 69, Queen Victoria-st., London, E. C0. 
ents for Constantia" Incandescent Lamps, &c. 
Dennis (W. F.) and Co, 28, Billiter-street, London, E.C. ........ ee 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephone Works. 
Drake and Gorham, 66, Victoria-street, Westminster, London, 8.W. ........ 
e асаа forthe Jandus Arc Lamp, 
Taternati Electric Company, 55, Redcross-street, London, H. CO. 
ents for Mix and Genest (Limited), Berlin. 
Levi (J.) & Co., 97, Hatton-garden, London, E. C0... 
Agents for Jules Richard, Paris. 
Quicke, С. F. 73, Finsbury Pavement, London, E. COC. oo an as om as = =o 
Agent for Messrs. Connolly Bros. 
Venner and Sillar, 10, Delahay-street, Westminster, London, 8B. W.. 
. Agents for Ohamberlain and Hookham. and for Pritchetts and Gold. 
. Wilhelm and Co. ; 11 & 12, Westmoreland-bldgs, Aldersgate-st., London, E. O. 
Agents for Hard” Incandescent Lamps, Weinert’s Aro Lamps, and 
Messrs W. Kiicke & Co. 
ACCUMULATORS. (see also BATTERIES). 


Chloride Electrical 1 Syndicate, 89, Vietorla- street. London, S. W. . = 
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28, Victoria-street, 


оо оовоеоеоооооь ос воз еооовооевавзовсогеое о ооосоогоеосеовго 


t, Westminster, London, S.W.. 
London, E.C. 
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` Salmony (Н. M.) & Co., 61, Charing si — — — 
Siemens Bros. & Co., 12, Queen Anne s-gate, шоо, 8.W.; & Woolwich, Kent. 6 
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ALTERNATORS. 
Brush EleotricalEngineering Co., 49, Queen Viotoria-st.,London,E.O. ...... 83 


Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford. 24, 29 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctusry, 


S. W. Works: Ётїїһ,Көпї.................................. ........ . 40 
Edison and Swan United Electric Light Oompany, Ediswan-baildings, 36-37, 

Queen-street, London, E.O., and Branches == 
Electric Construction Company, Wolverhampton; and Dashwood House, Oid 

Broad-street, London, E. . €9-906*5606€6€09050«66069*90€90090«22€0202000202928—9*02900299 b 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 25 


Johnson & Phillips, 14, Onion-ct., Old Broad-st., London; & Charlton, Kent. 1, 12 
Slemens Bros. & 0. 14, Queen Anne’s-gate,London, S. W.; & Woolwich, Kent. 6 
AMMETERS. 
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son and Swan Un ectric ompan wan-baildings, 36-87 
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Electric Construction Com 
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Elliott Brothers 101, St. Martin's-lane, London, W.O. seeseeeeeeseeoeseseeeenaesneed TY] 
Evershed and Vignoles, Woodfield Works, Harrow-road, London, W 
General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E.C., & Salford 95 
Johnson & Phillipa, 14, Union-ct., Old Broad-st,, London; & Charlton, Kent.1, 12 
Muirhead aud Co., 54, Old Broad-street, E.C. ; and Eimer's End, Kent 14 
Nalder Bros. and Co.. 16, Red Lion-street, Clerkenwell, London, E.C......... 
Nalder Bros., & Thompson, 34. Queen-street, Cheapside, London, E. O. 
Paul, R. W., 44, Hatton Garden; and saffron Hill, London, Е.С 
Pitkin, J., 56, Red Lion-street, Olerkenwell, London, E. O. 
Richard, Jules, Paris....... 
Salmony (8. M.) 


Siemens 


5 


— 


a 


ээетеоә 18 


& Oo., 61, Charing Orose-rd., London, W.O. . 
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82 
os & Co., IA, Queen Anne's-gate, London,8.W.;& Woolwich,Kent 6 


ADDRESSES. 


TOLIUS BAE а со Lid Recitioal Engineers and 
' BTORE STREET, LONDON, W. C. R 
| Established 1855. 


Specialities—Electrio Bells, Burglar Alarms, Fire Alarms, Watchmen’ 
Clocks and Fire Tadioafors gombinod, Water Gauges, Billiard Markers, 
o Vanes, nductors, Speakin Tubes 
Electrical Testing and T D ч Drier 
Automatio Са] Bells for Fire Stations, &., fixed at all Stations under the 
control of the Metropolitan Board of Works, 
Cell Calls for Police Stations, Prisons, &o., as devised for and ado by 
АМ Home 2 Обов, Contractors to. H.M. Post Office and War Office. 
lleotrio —Domestic and о. Estimates Free on Applicati 
Eight Prize Medals awarded. срна 


Telephone No, 3848. Telegraphic Address: бад London." 


Manufacturers and Suppliers of ev ite for Aro = 
^ ‘Lighting pp | ery requisite for or Inoan 
` &. Specialities in Pri 

See and Glass, Oarbons, &o. 


r 


Temporary 
notice. Estimates free. Telephone No. 


Ligh 
elegraph Instruments, Electrical Torpedo 


ев, | 
Batteries for Electric Lighting, Venetian 
Lighting on any scale at 


ANTI-FOULING COM говипомах РАСИ 
Indestructible Paint Company, 27, Oannon-street, London, Е.О. ............ 35 
Kirkaldy,(J.)and Sons, East London Works, Garford-street,London, E. 35 

ARO LAMPS, (See Lamps) ` 

ASBESTOS. 

United Asbestos Company, Dock House, Billiter-street, London, E.O. ~~. 25 
Willcox (W. Н.) and Co., 84 and 86, Southwark-street, London 3 

AUCTIONEERS AND VALUERS (Mechanica!) 

Wheatley Kirk, Price,and Goulty, 49 Queen Victoria-street, London, E.C., and 
Manchester «e909060990900909*600282920482090092909908 оо „%%% OS O08 CD OF „„ 6-202 олз 19 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-stroet, London, 8. W.. 7 
D. P.“ Battery Co., 68, Victoria-st., London, S. W.; aud Old Charlton, Kent .. — 
Edison and Swan United Electric Light Company, Ediswau-buildings, 86-37, 
Queen-street, London, E. C., and Branches f . — 
Electrical Power Stor. Co., 4, Greut Winchester-st., Lond., E. C.; & Millwall, E da 
Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 
estminster, London, S.W. ........... V FC з 
General Electric Co., 69 71,& 88, Queen Victoria-st., London, E. C.; & Salford 25 
“I.E.S.” Accumulator Co., 8, Delahay-street, Westminster, London, 8. W. 9 
International Electric Company, 55, Redoross-street, London, E.C.......... . 82 
Johnson and Phillips.14, Union-ct. , Old Broad-st.. London: & Chariton, Kent 1,12 
Krapka and Jacoby, 61 and 62, Watling-street, London, Е.С, ................ — 
Salmony (H. M.) & Co., 61, Charing Cross-rd., London, W. .............. — 
Siemens Bros. & Co., 12, Queen Anne’s-gate, London, S. W., & Woglwich, Kent. 6 

BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, S. .. « 2 

BEARINGS. 

Roller Bearings Co., 1, Dolahay-street, London, S.W... we core „ „‚, , ——f m seen 909 —- 

BELTING. 
Willcox (V. H.) and Oo., 84 and 86, Southwark-street, London, &E.......... 8 

BOILERS. 7 


Olayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, E.O. 17 
Davey, Paxman & Co., Colchester; and 78, Queen Viotoria-at., London, Б.О. 24 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S.W. Works: Erith, Kent.............. 3 leva iw . 
Mather and Platt, Salford Ironworks, Manchester usu dali aa š 
Weeks (J.) and Oo., Chelsea, London, S. W 
GABLE COVERING MACHINERY, | 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 12 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland. - 
OABLE COMPANIES. 
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THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
R 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 

RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEERS DIARY, and postage) 

INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s 
Published at 137, Canning Sts, CALCUTTA. 
LONDON OFFIGE: 28, Victoria Street, Westminster, S. W. 


USEFUL HANDBOOKS. 


ES У F. XS. BAD т. 
Price Ы. 6d. cach, post free. 
INOANDESOHENT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDHR’S HANDBOOK. 
THH BELL-HANGER’S HANDBOOE. 
HLHOTRIO TRANSMISSION HANDBOOK, 


“THE ELEOTRIOIAN” PRINTING а PUBLISHING OO., Limited, 
1, 2 and 3, Salisbury-court, Flect-street, London, Ж.О. 


TME 
we AUTOMATIC 
STANDARD SCREW 


COMPANY 
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н You Want i to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 
PHILLIPS 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


E. S. HINDLEY, 


Works: BOURTON, DORSET. 


ENGINES. 


High Speed. 
Compound. 

Condensing. 
Horizontal. 

Vertical. 


BOILERS ; 


LONDON SHOWROOMS AND 1. KS: 


11, Queen Victoria St., E. C. 


Dynamos and Electric Motors. 
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Classified Index to Electrical Trades — Continued. 


CABLE SUPPLIES—Continued. 
British Insulated Wire Co., Preston 
Edison and Swan United Electric Light Compavy, Ralswan-buiidings, 86-37, 

Queen-street, London, E.C.. and Branches 
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PAGE 
40 


Fowler-Waring Cables Co., 10. Fenchurch-street London, R. C.; ; & N. Woolwich 45 


General пеше со 569, 71 & 88. Queen Victoria-st., London, E. C.; & Salford. 
Glover (W. T.) & Salford „Manchester; and 89 Victoria-st., London, 8.W. 
Henley'a(W. T. Tal Works. Co. 37. Martin's-Iane, Lond., E. C.; and N. Woolwich 


10 


Johnson and a ,14 ,Union-ot.,Old Broad-st.,London; & Charlton, Kent], 1 


London Electric Wire Co. . Playhouse - vard, Golden-lane „London, E. 989 
Salmony Шш. M.) and Co., 61, Charing oss-road, London, W.C. 
Siemens Bros. and Co., 13, Queen Anne’r Gate, London; and Woolwich, Kent 
Bociété d'Ex . des Cables Electriques, Cortaillod, Switzerland . 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
55 E. C. and C ͤ . оаа а 
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CARBO 
Brush ee Co, 49 F London, E. C. 


Carbon Syndicate, 89, Victoria-street, Westminster, R.W. ................... 
Edison and Swan United Electric Light Company, Ediswan-buildings, Th 
Quoen-street, London, E.O., and Вгапсһев............................... 

General Electric Co. „69, 71 & 88, Queen Victoria-st. London, E. C.; & Salford.. 


Johnson and Phillips, 14, Union-ct,, Old Broad-st,, London; & Charlton, Kent},1 


Salmony (H. M.) and Co., 61, Charing Cross-road, London, N 
ep Bros, and Co., 12, Queen Anne's-gate, London; and Woolwich, Kent 
CASINGS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches .......... 
General Electrio Co., 69, 71 & 88, Queen Victoria-st. „London, E. C.; ‚ & Salford. 5 
Harris(J. F. and G. ),55-60, Wilson-street „Finsbury, London ,E.U. ...... 
McGaw and Co. oy ork-road, Lambeth. London, 8.W. ° е 69 (409000090 љо GF оо во ње 
Middlemiss, W., Netfleld-street, Bradford......... on 


CHEMICALS. 
Boor (G.) and кън аага, 2, Artillery-lane Bishopsgate-street Without, B. O. 


CONDENSING P 
Allen (W. Н.) Son & Co., Bedford; and 19, Great George- street, London, S. W. 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 
street, London, 8.W. . ³ĩ WWQA gs my 305.0 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
S. W. Works: Erith, БОЙ Se ITT “ol C NEO сикы ы 
Muirhead & Uo., 54, Old Broad - street, Е.С. ; and Elmer's End, Kent ...... 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W N 
CONDUITS. 
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Crompton & Co. I C.; na Chelmsford 24, i 


Doulton and Co., Lambeth, London, S.E. e 
Fowler-Waring Cables Co., 10, Fenchurch-st., „London, Е. C.: : K N. Woolwich. 
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General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C.; & Salford. 25 


Johnson and Phillips 

Leurenoe, Scott an Co., Gothic Works, Norwich РГЕ — өө 

Stiff (J.)and Sons, The London Potteries, Lambeth, London, I8. E. em e em mo ue 
ORUOIBLES, PLUMBAGO. 

Carbon Syndicate, 89, Victoria-street, Westminster, SW. ........ = 

ag A and Co., ‘Lambeth Pottery, London, 8.E. 
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Berend (O.) and Oo., Dunedin House all- avenue, London, E. O.. 

Dorman and Smith, Manchester; and 94, g Oross-road, London, W. C. 

Edison and Swan United Electric Light Company, Ediswan- buildings, 86-87, 
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DISINEEOTANTS. 
Sanitas Co.. Three Colts Lane Bethnal Green, London, . a = a œ > 
DYNAMO BOLTS. 


Armstrong, Stevens and Son, Whittall-street, Birmingham ................. 17 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 8€-87, 
Queen-street, London, E. O., and Branches — 
General Electric Co., 69, 71 & 88, Queen Victoria-st. „London, E. C.;: & Salford. 25 
n MANUFACTURERS. 
Allen (W. H.), Son and Oo., Bedford; and 19, Great George-st. London. 8.W. 15 
Brush Electrical Engineering Co. ,49, Queen Victoria-street, London, Е.С... 
Clarke, Chapman and Co. ,Gateshead-on-Tyne; and 50,Fenchurch-st.,London 10 


Clayton Foundry Co., Clayton, Manchester 
Crompton & Co. , Mansion House-buliding 
Crypto Works Co., 29, Clerkenwell-road, London, E.C.. 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, 8. W. vs 
Easton, Anderson & Goolden, Broad 'Sunctuary-chambera, Broad Sanctuary, 
S.W. Works: Erith, Көпї................................ 
Edison and Swan United Electric Light Company, Ediswa n-buildings, 86-87, 
Queen-street, London, E. C., and Branches e ojo dn s 
Electrio Construction Co. Wolverhampton; and Dashwood House, Ola 
Broad-st., London, E.C. 
Fowler (J.) ‘and Co., Leeds, and 6, Lombard-street, London, E.C. .. 
General Electric Co. ,09, 71 & 88,Queen Victoria- st., London, E. C.; Salford 
Holmes (J. H.) and Go., Newcastie-on-Tyne; and 17, Soho- square, London W. 
Johnson and Phillips, 14, Union-ct., Old Broad - st., London ; & Charlton, R 
Laurence, Scott and Co., Gothic Works, Norwich’ —— —— ———— 
Mather and Platt, Salford Ironworks, Manchester 
Newton Electrica] Works, England J 24 99 538 VA Rate as ‚б 
Opperman, C., 2, Wynyatt-street, Clerkenwell,London,E.C. .. — 
Siemens Bros. & Co., 12, 9 Anne's-gate, London, S. W.; & Woolwich, Kent 
EBONITE AND VULCANIT 
Harburg India Rubber C. Co. P. Winter,188, London Wall, Wood-st., London 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
ELECTRIO BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 
General Electric Co., 69, 71 & 88, gueenVictoris-st. London, B. C.; & Salford. 
Tolograph Manufacturing Co., xd near Warrington ; and 11, Queen 
-street, London, E E.C.,an d Liv "99209999 €*€*66900925.009990094*29090090 Qm оо 
Western Electric Co.. 09. € Golomian-sireet, ndon Е.С. 
ELECTRIO GAS LIGH 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street,London, E. O., and Branches 
General Electric Oo., 69 & 71, ‘QueenVictoria-st London. f. O. & BAI7 fd 
шшк ӨМ CONTRACTORS., ks, Birmingh d 9, Vi 
e e et Works, am; and 9, Victoria- 
street, London, 8. SW. 
COME Electrical Eng. Co., 42, Queen Victoria-street, London, E.C. 
m 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W. 
Drake and Gorham, 66, Victoria-street, London, 8. W. Pa i Va ae 
Easton, Anderson & Goolden, Broad Sanctuary.chmbrs Broad Banctuary,6. W. 
Electric Construction Co., Wolverhampton; P d Dashwood House, Old 
Broad-st., London, E. O. 662 62 „„ „„ „6e % „„ „ 66 „6 6606 0»t0 
Elec. Powel Storage Co., 4, Gt. W. 
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-— ооо 


**900962€0060 во о 


Fowler (J. . 3 4 

H orksCo.,97, eee Коога ов 
Hindley usen London, Б.О & Bourton, Dorset 
ста L d. Karte, Kent 1,12 


n & Co., Mansion House-buildings, London, E.C E.C.; and Chelmsford 2 24, 20 


PAGR 


15 
8, London, E.C.; and Chelmstora at 29 


25 
4 


ent 1,12 


6 
8 


Om 


15 


7 
40 


ee Б 
incheater-st, London, E.C. and Millwall, E 0 


ш 


THE ELECTRICIAN, MARCH 26, 1897. 


——————М—————_ ААА 


Classified Index to Electrioal Trades— Continued. 


ELEOTRIO LIGHT CONTRACTORS—Continucd. 
Laing, Wharton and Down, 82a, New Bond-street, London, WW... 
Laurence, Scott and Co., Gothic Works, Norwich .......... сасне кеге 
Mather and Platt, Salford Ironworks, Manchester ........... en re 
Bax (Julius) and Co., Ridgmount street, Store-street, London, W.C..... 

ELEOTRIS mine EXPLODERA: 

[| [| 
Siemens Bros. & Oo.. 12, Cueen Aune's-gate London, S. W.; & Woolwich, Kent 

ELEOTRIO MINING MAOHINERY. 

Easton, Anderson & Goolden, Broad Sanctuary Chambers, 
B.W. Works: Erith, Rent. 


eves ed 


Broad Sanctuary, 


Balliss (G. га Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 
London, B. W... CC 
British Thomson -Houston Co., 83, 
Brush Electrical Engin 
Chloride Electric otn ge Syndicate, 89 
oride Electrica rage Syndicate, 89, 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchuroh-st., London, E. C. 
Clayton Foundry Co., Olayton. Manchester ......... 
Connolly Brothers, Blackley, Manchester. Agent: C. 
pavement, London, Е.О. ........... 


V. Quicke; 79, TON 


Crompton & Co., Mansion House-bulldings, London, E.C., and Ghelmstozd. 94, 


разу Electrical Construction Company, 16, Victoria-st., Westminster, B, W. 
Drake and Gorham. 66, Viotoria-street London, S. W. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, 
8. W. Works; Erith, Kent 
Iced. : London, Сон 
ro 9 n on о озоозоооое оеоозооьсооозоооео о ооооооозооаое esesns. 0008208 
Electrical Power Stor. Co.,4, Gt. Winoheater-st.,London, E. C.; & Millwall, E. 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, Е.С. ............ 
Greenwood & Batley, Armley-rd. ,Leeda; and 16, Great George-st., pones S. W. 
Henloy's( W. T) Tel. WorksCo.,97,Martin’s-Ine,Cannon-st,London,£N. Woolwich 


Hindley E. S., 11, Queen Victoria-st., London, E. O.; and Bourton, 


Broad Sanctuary, 


Dorset.. 
Johnson & Phillips, 14, Union-ct, Old Broad-st, London, Е.С; & Chariton,Kent.1, 1 


Laing, Wharton and Down, 824 New Bond-street, London, MW.... e 
Laurence, Scott and Co., Gothic Works, Norwich ............ c ee . +» 
Mather and Platt, Salford Ironworks, Manchester een nont 
Mavor and Coulson, 47, King-street, Bridgeton Cross, Glasgow . . .; еее 
Nalder Bros. and Oo., le, Red Lion-street, Clerkenwell, London, E.C. ...... 
Rigg, J. H., 48, Skinner-lano, Leeds ..... axe rid aT seva ud E ES А 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W. 
Sax (Julius) and Co. ,Ri unt-street, Store-street, Londen, W. O. . .. exse 
Siemens Bros. & Co., 13, Queen Anne's-gate London S.W. ; & Woolwich, К ent 
Westinghouse Electric Co., 89, Victoria-street, Westminster, London, 8.W... 
ENGINE PAOKIN - 
Willoox (W. H.)afid Oo., 84-86, Southwark-street, London, S.E. no oo e m ao ao 
ES ee Oompany, Dook House, Billiter-street, London, E. O. 
Allen (W. H. Son, and Oo., Bedford; & 19, Gt. George-street, London, S. W.. 
Belliss (ОЕ. & Оо., Ledsam-st. Works, Birmingham; & 9, Viotoria-st 
Brush Electrical sering Pot 49, Queen Victoria-street, London, Е.О... 
Clarke, Chapman & Oo. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 
Clayton & Shuttleworth, Lincoln ; and 95, Queen Viotoria-st., London E.C. 
Orossley Bros., Openen Manchester; and 10, Rt. Bride-st, London, E. C. АА 
Davey, Paxman Co., Colchester - and 78, Queen Viotoris-st., London, Е.С. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
B8.W. Works: Erith, Kent % „% „6% % %% % % %% „ „%%% %%8ꝙę оо TEZELE FE „„ (E оооозоове 
Fowler (J.) and Oo., Leeds; and 6, Lombard-street, London, K. OOo... 
Hindley, E. S., 11. Queen Victoria-st., London, Е.С. ; and Bourton, Dorset 
Mather and Platt, Salford Ironworks, Manchester . f 5 
Ransomes, Sims, & Jefferies, Ipswich; and 9,.Gracechurch-st., London, E. O. 
Robey and Co., Globe Works, Lincoln, and 79, Queen Viotoris-st., E. C. 
Willens and Robinson, Rugby зооооооововоооо оо оз ъв ооооое ооосооооооооооовг оо 
ENGRAVERS AND DIVIDERS, 
Naumann, P., 71, Pentonville-road, London, №. .............- . 
Braham, A. & E., Bridge House, 181, Queen Victoria-street, London, E.C.... 
EXPANSION SHEETING AND RINGS. 
United Asbestos Company, Dock House, Billiter-street,London, I. o 


FIBRE. 
Delaware Hard Fibre Company, 16. Long-lane, London, E. O.. ~o ~e «= = =o 
Field Works, Ardwick, Ma 3 


M (D.) and Sons, Oha 
Mosses and Mitohell. 68-71 Ohiswell- street London, E.C о оо оо оа оа оо оа от ое оа 


43, Chandos-street, Strand, London, W.O............ 


Kdison and Swan United Electric Light Company, Ediswan Bull , 96-87, 

Queen-street, London, E.C. * 
Fvered and Co., 27-85, Drury-lane, London, W.C.; and Birmingham 
General Electric Co., 69 


Down, 534, New Бош; опор W. 
ndon, 


Cross-road, London, W.C... 
Warrington ; and 


000 


11, Queen 


FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin Hoase, Basinghall-avenue, London. Е.С. .... 
Bonnella (Н. D.) & Son, 58 Mortainer-streyt, London,, CW“. 
Cossor, 67, Fa ngdon-road, London. E. C. 6 „ „„ „„es 
pueta” J. J., 8, 9 and 10, Hatton-garden, London, E. O eveoanoeaeneenes @eseseeeeve se 
Elson & Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branches .................... 6...6... 
Laurenoe, Scots and Co,,Gotnic Worgs. Norwich . ~. a... ~ œ <s» s> o 
General Electric Co., 60, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
aas LIGHTERS (ELECTRIO . 
G meral Rlectrio Co., (9,71 & 88, Queen Viotoria-st., London. I. C., & Salford. 
GENERATORS. 
British T'homson-Houston Co., 83, Cannon-street, London, Е.С. ............ 
GLOBES AND SHADES. 
Dorman and Smith, Manchester; and London and Glasgow ..........——— 
Drake and Gorham, cd iris Panaon, / ЛИ ⁰˙ русата 
Е lison and Swan United Eleotrio ht Company, Ediswan- buildings, 
36-37, Queen - street, London, E. C.; and Branches ......... mo e 
Evered and Co., 47:25, D -lane, London, W.C., and Birmingham ........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, &.C.,& 5alford . 


Anne's-gate, London, 8. W.; & Woolwich, Kent 


Ünion-ot., Old Broad-st., fondon; & Chariton, Kent.), 
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Johnsonand Phillips,14,U nion-ct., Old Broad-st, London; & Chariton, ent 1,12 


HYDROMETERS, 
Hicks, James J., 8,9 & 10, Hatton-garden, London, F. O. шеше тте 


3 


INDIA RUBBER. 
Harburg India Rubber C. Oo., FT Winter 188, London Wall, Wood-st , Е.С... 
Monelev (D.) aud Bons, Chapel Field Works Ardwick Manchester aisi au na e 

INSTRUMENTS. | 
Berend (O.) and Co., Dunedin House, Basinghall-avenue,London, Е.С, .... 
Cambridge Scientific Instrumeut Co., Cambridge ............ 

Chamberlain and Hookham, New Bartholomew- street, В 


irmingham В 
Crompton and Co., Mansion House-buildings, London, E. C.: & Chelmsford 94, 29 


Edison and Swan United Electric Light Company, Ediswan-bulldings. 86-87, 
Queen-stroet, London, E.C., and Branches ........... uc rmm 
s Elliott Brothers, 101, 8t. Ma ‘s-lane, London, W.C. 6906900900602 :0002520002099 
Evered and Co., 27-85, Drury-lane. London, W.C. ; and 
Evershed & oles, Woodfield Works. Harrow-rd., London, W.. .- 
General Electric Oo., 69, 71 & 88, Queen Victoria-st., London, E. O.; & Salford. 
Hicks, James J., 8, 9 & 10, Hatton-garden, Dondon, Бе. e 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 
Muirhead and Co, 54, Old Broad-street, B. C.; and Elmers End Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell. London, A. C.. 
Nalder Brothers and Thompson, 84, Queen-st, er fpe London, Е.С. .... 
Paul, В. W., 44, Hatton-garden, and Gt. Saffron „London, Е.С. ........ 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, Е.С ...............-— 
Richard, Jules, Paris 2006000 €€0o»0692030900009990248009009005000290999 озове eoone зо 
Sax (Julius) and Co., Ri ount-street, Store-street, London, W. CO.. . 
Siemens Bros. and Co., 13, Queen Anne's-gate, London; and Woolwich, Kent 
Stanley, W. F., Great Turnstile, Holborn, London, Е.С. ...................- 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-stroet, London, B. O.; and Liverpool ..............- eee ee neo ooo 
White. James. 16-20. Cambridge- street, Glasgow „ % ee оо 04 €.O 08 00 OF 
INSULATING MATERIAL. 
ley & Co., Stanhope-street, Birmingham.. €0090900€90000000900090002000 09209099 
Bullers Limited, 89 and 88, Queen-st, London, E.C. ; and Hanley and Tipton. 
Delaware Hard Fibre Оо 15, Pong апо, London, H. OOo Q B 
Moseley (D.) and Sons Chapel 4 Works, Ardwick, Manchester . ...... = 
Mosson and Mitchell. 68-71. Chiswell-atreet.London, E. COC 
Scholzig (Oscar), Dashwood House, London, E.C. @eeeeeoeesseeoseeeegaeeeeee ee oe 
INSULATORS, 
Bullers, Limited, 82 & 88, Queen-st., London, E. O.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, 8.E. . 
Edison and Swan, United Electric Light Company, 
Queen-st, E.C., and Branches оооосотоооовпоооооовооооо овоо оо зоооороо 99 e» ee 
Evered and Oo., 27-86, D -lane, London, W. O.; and Birmt err ee 
General Electric Co., 60, 71 &88, Queen Victorla- st., London, E. C.; & Salford . 
Henley's (W. T.) Tel. Works Co., 27, Martin's-In, Cannon-st., Lon., & N. Woolwich 
Johnson & P ps, 14, Union-ct., Old Broad-st., London; & 
Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwich, Kent. 
Stiff (J.) and Sons, London Potteries, Lambeth, London, 8. W. 1... 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
TL, t, London, E.C. and Liverpool.... 


о: ровзооовоео „„ оеоеео ое за 


diswan-buildinzs, 36-37 


ооозооооовоооев 


d ow оов ооооооооооое 
London, 8 


General Electric Co., 69, 71483, Queen Viotoria-at., London, EO: & Saiford . 


Hiemens Bros. and Co., 14, Queen Anne's-gate, London, 8. W. ; and Woolwion 


& Salford. 


Edison & wan United Electric Light Company, Ediswan- 7 
Queen-strest, Loudon, E. C., and саворе. М es s pi . oec ОНША 

General Electric Co., бу, 71 & 58, Queen Victoria-st., London, B. C.: &Salfor. . 

Macfarlane aud Co., Glasgow ............ 

LIGHTNING CONOUCTORS. 

Edison & Swan United Electric Light Company, Ediswa 1-buildiugs, 86-87, 
Queen-street, Loudun, E. C., aud draoc ...... 

General Electric Co., 6u, 71 & 33, Queen Victoria - st., 


оо „%. ñ 30 


London, Е.С. ; & Salford. 


lem 
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Oharlton,Kent 1, 1 
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Johnson & rbillips, 14, Union - ol. . Vid Bruau-st,, LOuduu ; & Uneriten, Kent. і, 13 


Muirhead and Co., 54, Old Bro- d.street, X.O.; and Etmer’s End, Keat .... 
Зах (Julius) and Co., sidymuunt-street, Store-street, London, W. O.... 
LUBRICANTS. р 
Kingtsher Patent Lubrication Co., Leeds *00*690600808069 *95090«400206090«49*0092*0*9909*9€9 
Reliance Lubricating Oil Co., 19 & 20 Water-la., Gt. Tower-st., London, Е.С. 
Willoox (W. Н.) and Go.. 84-85, Southwurs-street, London, 8. 88. 
MANUFACTURING ELECTRICIANS. | 
Dorman and Smith, Salford, Manchester; and London and Glasgow........ 
Drake and dore са dan, Broad 8 London, S. W. 6 6 00 10 по 1000006000 0 
Easton, Anderson o road Sanctuary Chambərs, Broa uary 
S. W. Works: Erith, Kennt м фу со | 
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Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. , 12 
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CROMPTON ARC LAMPS 


EDIN BURGH. 
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MADE AT CHELMSFORD, ENGLAND, UNDER CROMPTON-POCHIN PATENTS. 


CROMPTON & CO., Ltd., 
Liberal Discounts to the Trade. ARO WORKS, CHELMSFORD. 
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Classified Index to Eloctrical Trades.— continued. 


METERS (Electricity). 
Chamberlain and Hookham, New Battholomew-stroet, Birmingham ........ 
Edison and Swan United Electr-c Light Company, Ediswan-buildíngs, 86-87 

Queen-strect, London, R. C., and Branches no 
General Electric Co., 69, 71 & 88, Queen Victoria-st. Landon, E. C.; & Salford 
Johnson and Phil 
Laurence. Soott and Oo., Gothia Works, Norwich..... “kk 
Westinghouse Electric Co., 32, Victoria-stroet, Westminster, London, 8. W. 

MICA. 

Sanders, Wake & Co., 23, Great St. Helen‘s, London, Е.С. ...............-. 
Wigaina( t.: & sons, 10, Tower - hill. and 103 and 103, Minories, London. E O. 

MICROPHONES. 

Consolidated Telephone Constrnotion & Manufacturing Company, 186-188, 

Shaftesbury-avenue, London, W. C.: and Coventry. England........ 


General Electric Co.,69,71 & 83,Queen Victoria-street, London, E. C.; & Salford 

nternational Electric Company, 55, Red Croas - street, London,E.C ..... — 
MOTORS (Eloctric). 

British Thomson-Houston Co., 83, Cannon-street, London, E.C ............ 


Brush Electrical Engineering Co, 49, Queen Victoria-street London E. C 
Clayton Foundry Company, Clayton, Manchester eus 
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16 


25 


lips, 14, Union-ct.. Old Broad-at., London; & Chariton, Kent.1, 12 
82 | 


25 


33 
18 


Crompton & Co., Mansion House-buildings, London, E.C. & Chelmsford. 24 29 


Crypto Works Co., 23, Clerkenwell-road, London, Е.С. .................... 
Easton, Anderson & Goolden, Broad Sanctnery-chmbrs, Broad Sanctuary, 
g. W. Works: Erith, Ren ··⁊·⁊ 22 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 
87, Queen-stroet, London, E.C., and Branches uius 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. O. 


- Newton Electrical Works, Taunton, England .............. das RP aeu. zesko 
Siemens Bros. & Co., 12. Queen Anne’s-gate, London, 8. W. and Woolwich 
NON-CONDUCTING COMPOSITION. 
United Asbestos Co., Dock House, Billiter-atreet London, B. C0. 
NON-MAGNETISABLE WATCHES. 
Smith (S.) and Son, 9, Strand, London, W. ma =e ness so ae cn nw ce m ce cece 
OIL FILTERS. 
General Electric Co., 69, 71 & 88, Quoen Victoria-st, London, E.C.: & Suford 
Wells (А. C.) & Co., 9J, Midland-road, St. Pancras, London; and Manohester 
PAINTS, &c. 
Indestruotible Paint Co., 27, Cannon-street, London, E.C. as =s as =e =n =e ne om 
PATENT AGENTS. 
Chapman (J. C.), 70, Chancery-lane, London, W.C. ©0080 оосо 08 04 90 ст an os ою OD 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W. COC. 
POROELAIN. 
Bnllers Limited, 82 & 83, Queen-st., London, E.C.; and Hanley and Tipton 
POROUS OELLS. 
Epstein Elec. Acoumulator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S. Wc. 
NN ХЫ Hand Sens, London Potteries, Lambeth, London, S.W...........-. 
Allen, Son and Co., Bedford; and 19, Great Geo St., London, S. W.. ore 
Bellis (G. E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 
London, S.W....... ***0^6005*900* :^9060»7«0^»00an60020298*7"4*20€9805 „„ „6 „ „6 „„ „6 ое 
Easton, Anderson & Goolden, Broad Sanctuary. chambers, Broad Sauctuary, 
S. W. Works: Erith, K | 


Edison and Swan United Electric Light Company, ‘Ediswan-buildings, 86-87, 


Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London, N. W.. a- 
SHUNT-BOXES. 


Геі E W., 44, Hatton-garden, and Great affron-hill, Londen, Е.С .... 


о-о % %% % % % % „„ „% „6 6% „„ „„ „ „„ „„ „ „„ „„ „ 6 „„. 


m v-etreet, Kingsland, London. t... 
STONEWARE AND PORCELAIN 


Doulton and Co., Lambeth, London, 8.E. *9»0*.090029*0090000960 OW 05«0*000900€ 
Stiff (J.) and Sous, London Pottery. Lambeth, London, S. .. 
STORAGE BATTERIES. (Se^ ACCUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 
Dunoan, Wallet and Co., 114, Fenchurch.street, London, E. CCC. . 
Indestructible Paint Co., 27, Cannon-street, London, E.C. ..... es qnos ti 


Johnson & Phillips, 14, Union-ot., Old Rroad.- st., London; & Chariton, Ба 


Muirhead & Co., 51, Old Broad-street, E.O. ; and Elmer's End, Kent 
SURFACE CONDENSERS. 


[Ma | 


do Ф 


85 
85 


London, S. WMW... TP e T Тыке ДЬ ооо тенета 18 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
B. W. Works: Erith, Кепб.........................................-... 
SWITCHES AND SWITCHBOARDS. я 
(O.) and Co., Dunedin House, Basinghall-avenue, London, E. CC. 
Crompton and Co., Mansion House-buil „E. C.; and Chelmsford .. 24,29 
Dorman and Smith, Salford, Manchester; and London and Glasgow..... . 87 
e and Gorham, 06, Victoria-street, London, S.W. .................... T 
Easton, Anderson & Goolden, Broad Sanciuar y-chambers, Broad Sanctuary, 
8,W. Works: Erith, Kent...... ....................................... 40 
Е tison and Swan United Electric Lignt Company, Edis wan-buildings, 86-97, 
Queen-street, London, E. C., and Brauchen — 
Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
Broad-st.. London. E.C........ sud Sevens 33 pisi AR br S eae „ 5 
Evered and Co., 27-35. Drury-lane, London, W. C.; and Birmingham...... — 
General Electric Co.,62, 71 & M, Queen Victoria-st.,London,E.C.: & Salford 95 


Holmes (J. H.) & Co., Newoastle-upon-Tyne : & 17, Soho-square, London, W. 


Johnson & Phillips, 14, Union-ct., Old Broad-st,, London; & Charlton, Kent 1,1 


» Scott and Co., Gothic Works, Norwic n 
Lundberg, A. P., Bradbury-st. Kingsland, London, М..................._ 
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success, and we do not see what grounds there can be for 
supposing that the new wine made in Germany ” will do else 
than shatter the old universities made in England. Science 
teaching at these great educational centres should certainly be 
extended and vivified, but it would be a distinct loss to the 
nation for it to become predominant. “ І cannot help think- 
ing," says a well-known writer, that one of the most narrow 
and what will eventually be one of the most impoverishing, 
characteristics of our day is the excessive supremacy claimed 


for physical science.” It is obvious, as Prof. Авмзтвомс points. 


out, and as we have, that so long as Oxford and. Cambridge 
remain the two recognised portals into public life, and. so long 
as the literary spirit pervades and prevails there, so long will 
the non-professional lover of science remain an extremely rare 
bird in this land of ours. Obvious also is it that, if we could 
stamp out these centres of classical infection or convert them 
into centres of science propaganda, in.a generation our 
public men would deem it an honourable privilege to be 
allowed to lend a hand in erecting the Temple of Science. 


But we beg leave to doubt either the practicability or the 


desirability of such a measure. 

The task which lies before those who clearly perceive that 
so long as science, genuine science, is not the educational 
fashion, so long will it meet with comparative neglect in a 


land ruled hy “ the plenary inspiration of the majority, is to |. 


show that modern science is quite as capable of affording a 
liberal education as any of the long.recognised studies. This 
once made evident, an increasing proportion of those destined 
to become “rulers of men" would be-given such a liberal 
education. Up to the present it cannot be said that a very 
encouraging beginning has been made in this direction ; too 
much occasion has been given to the enemy to point the 
finger of scorn at the conceit begotten of little localised 
powers and little narrow streaks of specialised knowledge.“ 
If we had a few more Faradays, science might more readily 
connote modesty and pure disinterestedness in the minds 
of the general public; and if we had a few more Huxleys 
and Helmholtzs it might be more readily believed that modern 
science could give a man that breadth of view obtainable 
hitherto only by letters, that is to say only by an acquaintance 
** with the best which has been thought and said in the world.” 
A tree is judged by its fruit. Although our more modern 
universities are not indeed exactly upon the German 


model, they are sufficiently close copies; and science in them 


is given a sufficient pre-eminence to afford some justification 
for the old school in pointing to the fruit of these institutions 
as specimens of the fruit of the Tree of Science. From the 
purely professional point of view there is, no doubt, little 
fault to find; but from Prof. Armsrrone’s standpoint of 
culture,“ are the specimens altogether equal to those grown 
at Oxford or Cambridge? 


FORMULE FOR TRANSFORMERS. 
BY ALEXANDER RUSSELL, M. A. 


In proving the formule in this Paper no assumptions have 
been made as to the shape of the curve of the applied electro- 
motive force, or as to the shape of the permeability curve of 
the iron core. This prevents us giving a formula for the 
magnetising current of a transformer, for example, but is no 
hindrance to proving some very useful formule connecting 
the primary and secondary currents and pressures, and the 
hysteresis loss in the core. As a rule, leakage has been con- 
sidered to be a negligible quantity, an assumption which, 
thanks to modern makers of transformers, is a very small one. 

This greatly simplifies the formule, and detracts very little 


from their value. In fact, this assumption simplifies the theory 


of the transformer as much as the assumption that a lever 
is a perfectly rigid bar simplifies the theory of its mechanical 
advantage. Those who will not use formule obtained on the 
assumption of no magnetic leakage to foretell results, even 
although predictions cost nothing, may yet find those formule 
have a certain negative value in practical work in testing 
‘experimental results. If the calculated and the observed 
results do not agree closely, it is not to the credit of the 
transformer. ; 

Considerable use has been made of graphical methods, and 
the diagrams will be found of assistance in showing us how 
far the approximations we have made can be allowed in prac- 
tical work with a particular transformer. In what follows no 
knowledge of mathematies beyond elementary algebra and 
trigonometry has been assumed, and this limitation was found 
to give no difficulty. As we are considering transformers 
with soft iron cores, no knowledge is required of self and 
mutual inductances. In order to prevent the Paper being too 
long a knowledge of the ordinary elementary theory of alter- 
nating currents has been assumed, and the general effects of 
induction and capacity in these circuits. We shall first 
find formuls for the ordinary transformer with a non-inductive 
load, and then with inductive loads and condenser loads. 
Afterwards the methods of boosting and compensating will be 
discussed, and their relative advantages considered very 
briefly. 

Phase Difference between Alternating Electromotive Forces or 
Currents. | 

We have to consider first of all what we mean when 

we talk about the difference of phase between electro- 


С 


Fie 


motive forces or currents when these do not follow the 
harmonic law. Consider two alternating electromotive forces 
whose instantaneous values are v, and v,, and let V, and V, 
be their effective values, i. e., the readings they would produce 
on а voltmeter. If we apply v, and v, in series to the volt- 
meter, the resultant reading will be V, which will not in general 
be the sum of V, and Va. Construct (Fig. 1) a triangle ABC, 
making AC =V, AB = V, and BC— V,. Complete the paral- 
lelogram ABCD, then the angle DAB is the phase difference 
between the electromotive forces v, and v,. Similarly, if the 
effective values of two alternating currents be represented by 
two lines meeting at a point, then if the angle between them 
be their phase difference, the diagonal of the parallelogram 
constructed on these lines as adjacent sides will represent the 
resultant current. 


Phase Difference between Alternating E.M.F.’s and Currents. 


Suppose an alternating E.M.F. whose instantaneous value 
is v, is applied to the terminals of a coil whose ohmic resis- 
tance is R. Then if 4 represent the value of the current at 
any instant, Ri is the E. M. F. needed at this instant to drive 
this current through the resistance R, and this E. M. F. is in 
step with the current. As i changes the lines of force 
linked with i cut the circuit, and any other circuits in the 
neighbourhood, giving rise to other E.M.F.’s which affect the 
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‘growth of i. Let v be the resultant value of these E.M.F.'s | angle DBC will be the angle of lag of the current behind the 
at any instant. Then, by Ohm’s law, | applied E.M.F. according to our definition. 
LE . nv Looking at this diagram we see that the applied E.M.F. can 
er be resolved into two components, RA, and »,V. The first 
„ r. iR component drives the current A, through the resistance R; 
=r 3 


* v — Кри ＋ RP. 
Now, this equation is true at every instant. Divide the period 
of the alternating current into a large number of equal inter- 
vals, and write down the values of this equation at the end of 
each of them. Add all the equations up, &nd divide the 
result by the number of them. On the left-hand side we get 
the mean value of v? for a complete period, t.e., У? — the square 
of the effective value of v. On the right-hand side we get 
V8 —9RW + R?A?, where V, and A are the effective values of 
the applied volts and the current, and W is the mean value of 
the watts v, for a complete period, i.e., the rate at which 
power is being expended in the circuit. Hence, 
(1) 


V? = V3 -9RW + RA’. 

Construct a triangle with sides of length V, V, and RA 
respectively (Fig. 2); then, if 0 be the angle between Vi and 
RA, we get by trigonometry that 
| ү? == Vi bs 2RVIA COS 0 + Б?А?, 

Comparing the two values of V? we get 

W = У,А cos 6. (2) 

0 may be called the phase difference between the current and 
the applied E.M.F. Since V, is the resultant of RA and V we 
see that this definition agrees with the preceding one. 

Equations (1) and (2) are true whether the permeability of 
the field round the coil is constant or not. 

Fundamental Diagram for a Transformer. 

Let B, S be the resistances and n,, л„ the number of turns 

of wire of the primary and secondary coils of the transformer. 
D. 


Ес. 3 


Let v, and v, be the instantaneous values of the E. M. F. at the 
primary and secondary terminals. Let v be the instantaneous 
value of the E. M. F. set up by the varying flux of induction in 
the iron core of the transformer on a single coil of wire 
encircling it. Then, as before, we get for the primary current 


TE v — ш 
R 
and we can prove in an exactly similar way to the way we 
proved (1) that 
(3) 


ү? = 2RW, + RA, = nV? 
where W, is the power given to the primary circuit. 
Hence we can form a triangle (Fig. 3) whose sides DD, DC 


-flux in the core. 


the second balances the back E. M. F., »,V, due to the varying 
Now, in actual transformers RA, is rarely as 
great as the hundredth part of V,, even at full load; hence the 
phase difference between the applied E.M.F. and the E.M.F. 
set up by the varying flux of induction is always nearly equal 
to 180deg. 

If there is no magnetic leakage the secondary E.M.F. is in 
phase with DC, and equals u V; and if the external secondary 
circuit is non-inductive, 


n V= Vz TSA... (4) 
Hence from Fig. 3, V, + SA, Es . CD. 
Also from (8) 
Vi- RWI + RAI L (V+ SA) o.. (5) 


No 


Hence, if we know VI, Va, Ау, А,, В and 8, we can find WI. 
Putting in this equation А, =0, so that V, is the E.M.F. on 
open circuit, we get 


1 9 2 ; N12 2 
W, zn": +В?А, mvs} Sa: & 6) 


where W, is the power expended in the primary on open 
circuit. If the iron be well laminated, so that the eddy- 
current loss is negligible, then W, — КА? will give the watts 
lost in hysteresis. This formula, which is due to Dr. Fleming, 
(see ** Electrical Laboratory Notes and Forms," No. 88) can be 
used to test samples of iron for hysteresis loss. 


The Flux of Lines of Induction inside the Core is nearly Constant 
at all Loads. 

Since in practive RA, (Fig. 8) is always very small it fol- 
lows that n, V must always be nearly equal to Vi, and therefore 
approximately constant. Since «,V is the E. M. F. set up 
by the changing flux, it follows also that this flux is approxi- 
mately constant, diminishing slightly as the load is increased, 
and being about 1 per cent. less at full load than it was on no 
load. . 

Thé Hysteresis Loss is Practically Constant at all Loads. 


As the watts lost by hysteresis are proportional to the (1:6) 
power of the maximum value of the induction, and as the 
induction diminishes very slightly, the watts lost by hysteresis 
also diminish very slightly. If the induction diminishes by 
1 per cent., the loss due to hysteresis will diminish by about 
1:6 per cent. 


The Resultant Ampere Turns also Remain Practically Constant. 


The resultant magnetising turns produced by the primary 
and secondary currents is the force which produces the induc- 
tion in the core, and since this induction is constant so also 
will be the resultant ampere turns (we are neglecting at pre- 
sent eddy current loss). We shall now prove the formulss 
connecting the primary and secondary currents and the angle 
of lag of the primary current. These formule are practically 
useful in testing observed results, and often enable us to detect 
certain faults in the transformer. 

Let BV, (Fig. 4) represent the applied E.M.F., and BC, the 
magnetising ampere turns. Draw C,C equal to л, As, and 
parallel to BV,, and join BC. Then BC must represent the 
applied magnetising force when the current in the secondary 
circuit is A,; for BC can be resolved into two components, 
CC, and BC, the first neutralises the demagnetising effect of 
the secondary current, the second produces the required flux. 
The angle CBV, is the angle of lag ¢, when the current is A, 
and C,BV, equals ¢,, the initial angle of lag. We easily 
deduce the following formule :— 

(7) 


A, sin ф, = Ao sin ¢,=constant . . . 
(8) 


and nA, cos фу NA = n, Å, сов d. 
In closed iron circuit transformers, in which 4, is not very 


and CD are equal to VI, RA, and n,V respectively, and the! different from zero, formula (7) is only of very limited use, but 
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(8) has been proved by Dr. Fleming to be very accurate 
indeed. For loads above a tenth we may write in this case :— 
N A; — А, = А, соз ф,. (9) 
When ф,, the angle of lag between the primary current and 
the applied E.M.F. is large, as in open iron circuit trans- 
formers (7) and (8) can be applied at all values of the load. 
So that when we are given the magnetising current and the 
initial angle of lag, the primary current and angle of lag 
corresponding to any particular current in the secondary can 
easily be written down. 


с 


Fic, 4. 
E. rumyle.— The ratio of transformation of a Hedgehog 


transformer is ы the magnetising current is 0°70 ampere, 


and the open circuit loss is 84 watts, when the primary 
volts are 2,400; what will be the primary current and the 
angle of lag when the secondary current is 50 amperes ? 


From (7) and (8) 
mA, sin ф, 


tan ф . 10 in dy 
Em eL UA od. 


0-7 x 2400 
= 0:05 
Hence tan ф, = 0:83 
And A, = A PI Po 
sin ф, 
= 2°23 amperes. 


Also cos ф, = 


*. sin ф, = 1:00 
Lys ф, = 18° 18’. 


ni Ag 


B 
Ес. 5 


If the eddy current loss in the core is appreciable, then it 
wil be found that A,sin¢, is greater than A sing, but it 
will be found that the locus of the extremity of n,A, (Fig. 5) 
is in general a straight line passing through C, We can 
resolve »,À, into the components л,А,, nA, and another 
component which is proportional to A,, call it XA, Then 
the formule become 


Al sin di- A, sin d, — Ay sin a x (10) 
1 


A, cos ¢, - Ay COS ф, = ада ГА, cosa . . (11) 
^ Ny *. 
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Hence if we know A,, A, and 4, at any particular load, and 
also A, and фу, we can find i and a, and hence find the primary 
current and angle of lag corresponding to any assigned current 
in the secondary. 

| The Secondary Circuit Inductive. 

We have hitherto supposed the secondary circuit to be non- 
inductive: suppose now that it has inductance. Then the 
secondary current will lag behind the secondary E.M.F. by 
some angle a. Hence, since the magnetising turns have to 
remain constant, it is easy to see (Fig. 6) that 

A, sin (¢,—a)=A,sin(¢)-a). . . . . (12) 
n, A, cos ($; — a) - ng Ag =n, A) eos ($o - «). (18) 

The case in which « equals ¢, is interesting. In this case 
BC,C is a straight line, the angle of lag in the primary being 
equal to the angle of lag in the secondary, and 


A; = A, + 2 Ags 
^n 
If а is greater than ф,, then as we increase the load, 
keeping а. constant, the angle of lag in the primary increases. 


Fic. 6. 


It is worth noting that when the secondary is non-inductive 
or inductive, the applied magnetising turns, n,A,, are always 
greater than the effective turns mA, When, however, we 
have capacity in the secondary circuit, then the applied mag- 
netising turns may be less than the effective turns. 

A Condenser in Series with the Secondary Сой. 

It is well known that the current flowing into a condenser 

is in phase 90deg. ahead of the E.M.F. applied to the con- 


Fic. 7. 


denser. Hence (Fig. 7) the applied magnetising turns BC 
may be resolved into C,C( — п,А,) and BC, (л,А,). BC, pro- 
duces the required flux and —7,A, neutralises the magnetis- 
ing effect of the condenser current. We see that as the 
capacity of the condenser in the secondary circuit is increased, 
the angle of lag of the primary current diminishes and soon 
becomes negative, the voltage being supposed to be maintained 
constant at the primary terminals. Since the impedance of 
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the primary coil is the applied E.M.F. divided by the current, 
it follows that as we increase the capacity of the condenser in 
series with the secondary circuit, the impedance of the primary 
increases to а maximum when the current is in phase with 
the applied E.M.F. and then begins to diminish as the angle 
of lead increases. | А 


Rise of Pressure at Transformer Terminals with Condenser Loads. 

Suppose that we have a variable eondenser in series 
with the secondary coil, and that the primary terminals are 
connected directly to the terminals of an alternator. Let BV, 
be the E.M.F. at the: primary terminals, and BV, the E.M.F. 
required to drive the current BC, through the armature and 
the leads at no load on the transformer. We have seen that 
as the condenser current in the secondary circuit increases, 
the primary current BC approaches BV,, and gets in front of 
it in phase. That component BV, however, of the machine 
E.M.F. which is necessary for the armature and leads, always 
maintains its angular distance in front of BC, since the induct- 
ance of that part of the circuit remains approximately con- 
stant, Also BV is proportional to BC. 


Vi 


Suppose, now, that BV, is constant, and let us consider the 
machine E.M.F. necessary to produce this constant E. M. F. 
at the transformer terminals. Since BV is proportional to 
BC, and the angle V,BV equals the angle CBC,, the locus of 
V is a straight line, and the angle DV,H equals the angle 
BC,C. To get the machine E.M.F. join V,V, and bisect it in 
E, then 2BE represents the machine E.M.F. in magnitude and 
direction. The locus of E is evidently a line EK, parallel to 
V,H. Since BE is less than BE,, it follows that if we are 
going to keep the transformer E.M.F. constant, we must at 
first diminish the machine E. M. F. until BE gets perpendicular 
to EK, and then we must increase it again. Conversely, if 
the machine E.M.F. be kept constant, there will be at the 
start a rise of pressure at the terminals of the transformer, 
and then it will diminish to considerably under its initial 
value. If there is no leakage the ratio of transformation of 
the transformer will remain constant. The flux of induction, 
and, therefore, the hysteresis loss in the core, will at first 
increase and then diminish. 

If we wish to get the form of the curve showing the rise of 
pressure when the machine E.M.F. is maintained constant, it 
is easy to see from the figure that 


= у, 


where V is the voltage at the primary terminals. 

Also E,E equals $V,V, and V,V is proportional to C,C, 
which is proportional to the capacity of the condenser in the 
secondary circuit. : | 


Hence, we may write | 
ү а 
{B+ (8—2) 
where a, b and c aro constants, and x is the capacity of the 
secondary circuit. 

Fig. 9 is this curve plotted out for the case of a=1, b= 1, 
с=1. The shape of this curve agrees closely with the results 
obtained in actual work.* | : 

In a similar way we can prove that there will be a fall of 
pressure at the primary terminals of a transformer as we 


Volte. 


Capacity. 
Fic. 9. 


increase the inductive load on the secondary terminals unless 
means are taken to increase the E. M. F. of the alternator. 


Formula giving the Voltage Drop in the Secondary when there 
1s no Leakage. 
Looking back at Fig. 8, we have CD =* БА,), and 
since the angle CDB is very small, D 


Vin (Va 84,) + ВА, cos d, 
and by (8) this becomes 
Vi- V. + ASA, e ROSA, + Acos h): 
fia ny, 


2 


Vi-. (8^ (25) Rj- ZRA, 008 ds. (14) 


This is a very useful formula. If we put the last term equal 
to zero we get a formula much used in practical work, and we 
see that it is true whatever the shape of the curve of the 
applied E.M.F. 

Exzample.—In a 20 н.р. Ferranti transformer, 

R= 2:75, 8=0:0061, both measured warm, 


V, = 2, 400, and A, cos ¢,=0:1 (Fleming). 


What is V, when А, = 150? 

Ву (14), Va- 100 - 0011 x 150 — 0:01 = 98:84. 
The observed voltage was 97:9. This certainly leaves very 
little room for leakage. 


Formula giving the Secondary Current when the Resistance in the 
Secondary Circuit is known. 

Let х be the resistance of the secondary circuit. Substitute 
Ах for V, in (14), and we get a simple equation to give us A,. 

We have hitherto considered transformers used in the ordi- 
nary way. We shall finish this Paper by getting the corres- 
ponding formule when the transformer is used first as a 
booster and secondly as a compensator. When used as a 
booster there are two cases to consider—first, boosting down 
the pressure, and secondly boosting it up. 


Boosting Down. 

Let ADB be one coil of the transformer, AC the other 
(Fig. 10), and BXC the boosted circuit. In this case, when 
the resistance X is very great, the currents in both the divided 
circuits on the ring tend to magnetise the core in the same 
direction. Hence the potential difference between B and C is 
less than that between A and B, which we suppose to be kept 


* See “The Alternate-Current Transformer,” by Dr. J. A. Fleming, 
Vol. II., pp. 596 and 597. І 
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constant. Now, as the resistance X is diminished, the current 
in AC is increased. more lines of induction thread the core ADB 
and the induced E. M. F. is in opposition, to the applied E. M. F., 
so that the current in this coil continues to diminish until 
the E. M. F. generated by the changing flux in the coil gets 
greater than the applied E. M. F.; it then begins to increase 
again. The current in ADB is now in opposition to the 
applied E.M.F., and the coil ADB is giving energy to the 
other branches of the circuit being driven by the coil AC. 


Fra. 10, 


The action is best understood from a figure. First, зоп- 
sider X infinite; then the triangle OB,D (Fig. 11) gives the 
relations between the applied E.M.F. OD, the resistance 
E.M.F. OB, and the back E.M.F. B,D, caused by the 
changing flux in the core ADB. Now, if there be no 
leakage, the E.M.F. caused by the flux in AC will equal 


0 


B 
Fic. 11 


Fic. 13 
„DB, where n, and n, are the number of turns in ADB and 


AC respectively. Measure DC, equal to „ DB, and join OC,. 
1 


Then OC, gives the boosted voltage on open circuit. 

Now, let a current flow in the X circuit; the resultant 
magnetising turns on the core are increased, and therefore 
the flux of induction is increased. Let В.В be the increase 
of the E.M.F. due to the changing flux, and take DC equal to 


“DB. If R and 5 be the resistances, and A, and A, the 
1 
currents in the coils ADB and AC respectively, then QB equals 


RA, and OC equals (5 +x) A,; z being the resistance of the 
non-inductive load X. OB and OC give the phases of the 
currents A, and A, respectively, and we see that they are 
ultimately forced into opposition in phase. 

The phase of the resultant ampere turns must always be 
very nearly coincident with OB,, but the magnitude of this 
resultant does not remain constant, but slightly increases. 

We easily deduce the following trigonometrical formule 
connecting the currents and phases :— 
| iiis CIBC). 
ио någ sin($, — ds) 
and n, A, COS ф, + As cos G = n, À COS ф, + kAg, 
where k is small compared to n, and na. 

Now, from Fig. 11 the angle DOC (4) is always very small, 


for OD and DB are very great compared to OB,, hence we 
may write 


(19) 


mA, cos ф, + nA, = nA, COs ф, + КА, А (16) 


Drop of Pressure in the Boosted Circuit as the Load is Increased. 
From Fig 11, 


OC cos h, – ОВ cos ф, = — DB 


1 


„ ^iv, – OB cos by}. 
ny 


and using (16) we find that 

sno my uA fts Fava 
Vet, [s^ (=) *, " (RA cosy + As) ( 7) 

It is instructive to compare this formula with the one 
obtained for a transformer used in the ordinary way (14). 

Consider a transformer which has n, turns on the primary 
and л, – п, on the secondary. Suppose R to be the resistance 
of the primary and Si to be that of the secondary. Then, if 
the wire has the same section as in the preceding ** booster,” 


Dims 
8 э 
and (14) becomes 
2 
V-. (mo + ышт - "5 RA. cos G 
11 Ns fh i 
Comparing this with (17), and remembering that the last 
term in each is very small, we see that if we wish to decrease 
the primary voltage by less than 50 per cent., boosting will 
give a steadier voltage than transforming. On the other hand, 
if we wish to reduce the primary voltage to less than half its 
value, it is better to use a transformer. The copper losses in 
the leads remain practically the same whether we are trans- 
forming or boosting. | 


Boosting Up. 
In this case the connections are as in Fig. 12. The 
currents tend to magnetise the circuit in opposite ways, 


and hence as »,À, increases nA, increases, and A, and A, 
ultimately get nearly into phase with one another. When X 
is infinite BOD (Fig. 18) is the diagram of the E. M. F. “s 
in the circuit ADB. То !реі the voltage between C and В 


E 
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make DC, equal to” B,D, then OC, is the boosted voltage on 


open circuit. When X is large the phase of the current in 
AC is nearly along OC,. Since there is a demagnetising effect 
CB gets slightly smaller, but if there is no leakage Е 
remains constant. In practice the diminution is slight, and 
we get approximately, as before, 


mA, ЕЕ sin ($, + Фо) А 


. (18) 


And n,A, cos ф, - п,А, = n Ao COS ф, = ЛА,. . (19) 
In (19) & is small, and we have put cos ¢, equal to unity. 


To get the drop of pressure in the boosted circuit as the load 
is increased we see from Fig. 18 that 


OC cos ф, — OB cos¢, = m 


ny 
Hence, as before, we easily deduce that 


V, =+" ү, - { S+ (0 R \А,- (ВА, coso, - k A,) 
^ 1 n 


"? DB nearly. 


NM f n 1 
(20) 
Therefore, if we wish to increase the primary voltage by less 
than 50 per cent., boosting is preferable to transforming. 


('ompensating. 


The connections of an iron ring wound as a compensator 
are shown in Fig. 14. А and C are the terminals for the 


X 


Fic. 14. 


applied volts, and the secondary circuits are taken between 
various points on the wire coiled round the ring. Consider 
one of these circuits AB for example, then if there are л, turns 
in the coil AB and n, turns in the coil BC, the voltage between 


А and B wilt be 7^ 


n 

shall find a formula to show how this voltage is maintained 
as the load in the circuit X is increased, and compare the result 
with what we would have obtained if we had wound the ring 
as an ordinary transformer. 

Let A, be the magnetising current of the ring, and A, the 
current in the section AB, and A, the current in the section 
BC. A, will also be the current in the leads. If the applied 
E.M.F. be maintained constant, the flux inside the ring will be 
practically constant, and the resultant of »,À, and n,A, will 
always be (n, + .) Ab. Also, if C be the value of the current in 
X which is always in phase with the applied E.M.F.,* then A, 
is the resultant of A, and C. The phases of V,, A, and A, are 
shown in Fig. 15. OV, is the direction of the applied E.M.F., 
OM represents A, in magnitude and direction, and OK repre- 
sents A, in magnitude and direction. MK represents the 
current which must be added to OM to produce OK. It there- 
fore represents C in magnitude and direction, and must be 
parallel to OV,. Find a point L in MK such that n,. ML 
equals »;. LK. Then OL represents the magnetising current 
À, in magnitude and direction. 

See The Electrician, Nov. 13, 1896. ‘Boosting with Alternating 
Currents.” 


V, where V, is the applied voltage. We 


We can prove this from the fact that the resultant of n, . OM 
and n,. OK is (л, - ,)A,. 

For n, . OM can be replaced by its components n,. OL and 
no. LM. And n, . OK can be replaced by its components n, . OL 
and m. LK. Byconstruction n. ML equals ni. LK, numerically, 
therefore n,. LM and n,. LK balance one another and we are left 
with (7; + u:) OL as the resultant of na. OM and n, . OK. Hence 
OL represents A, in magnitude and direction. 


Also since MK equals C, 
LM I C, and LK 3 C.. . (21) 
ni t f. Ni + Ne 
Also n Å совф, +п,А,008ф, = (п, ＋ :) Ac co G. . (22) 


where Po, 4, and ¢, are the angles LOV,, KO V., and MOV, 
respectively. 

We see from the figure that as C increases, A, (OK) at first 
diminishes until it attains a minimum, and then begins to 
increase again. It also gets into opposition with V,, showing 
that the coil AB is being driven by BC. 

In practice A, (OL) is very small, and hence OM and OK 
rapidly get into phase and into opposition with V, respec- 
tively. 


Vi 


K 


Fic. 15. Fic. 16. 


To get the drop of potential across X as the load increases, 
let OD (Fig. 16) equal — а 
coil AB equal S. Make the angle BOD equal to the angle of 
lag of A, behind V,, and make OB equal to SA). Then BOD 
is the fundamental diagram, showing the relations between 
the E.M.F.’s in this coil when X is infinite. Now, since BD 
remains constant, make BO! equal to SA,. Then DO! gives 
us the new potential difference across AB. 

Let this be V,; then 


V, 2 OD - S (Ao cos фу - Ai cos h) 
MA acr 


iy + ig Ny + 164 
If we had wound the same ring as a transformer, with 
(n, --n,) turns on the primary and n, turns on the secondary, 
which would have required more copper, then 


r _ fg ( My ) | "ES R 
Mer TM [em 1 + Ny ix „ 
Hence, comparing with (28), we see that the compensator 
regulates better than a transformer. | 

Also a comparison of Figs. 15 and 4 will show that the 
current in the mains is exactly the same in the two cases for 
the same load on the secondary. So even for reducing the 
pressure a compensator has a decided theoretical advantage 
over the ordinary transformer. For distributing purposes it 
has a still greater advantage. A compensator should, 
therefore, be used when working with voltages under 400. 


V,, and let the resistance of the 


(23) 
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There are obvious drawbacks to compensator methods of dis- 
tribution at pressures greater than this. 

Many interesting problems suggest themselves in connection 
with these methods of transforming, but we have discussed 
sufficient to show that simple triangular diagrams may be a 
real help to practical men in enabling them to obtain clearer 
ideas of the action of alternating currents, and to crystallise 
these ideas into formule. 


PARLIAMENTARY INTELLIGENCE. 


THE BROMPTON AND PICCADILLY CIRCUS 
RAILWAY BILL. 


This Bill came before the Select Committee of the House of 
Commons, of which Mr. Woodall is Chairman, on Monday. 


The counsel engaged are Mr. Littler, Q.C., Mr. Pembroke Stephens, Q.C., 
and Mr. Lewis Coward, for the promoters ; Lord Robert Cecil for the St. 
James’s Vestry; Mr. Courthope-Munroe for Kensington Vestry ; Mr. 
Cecil Chapman for the parish of Chelsea; Mr. E. R. Moon for Lady 
Cholmley ; Mr. G. J. Talbot for Mr. Dickson and Viscount Valentia ; 
the Hon. Sydney Holland for the London County Council ; Mr. R. O. P. 
Lane for the Rev. T. G. Onslow and Mr. R. Bingbam ; Mr. Horace Avory 
for the St. James's Hall Company ; and Mr. Worsley Taylor, Q.C., Mr. 
Freeman, Q.C., Mr. Claude Baggallay and Mr. F. M. S. Cassel, for the City 
and West End Railway. 

Mr. LITTLER, Q.C., briefly opened the case for the promoters. He 
stated that the capital of the Company would be £800,000, and they ex- 
pected to complete the railway for £750,000. "Their scheme was to carry 
& line from South Kensington, there they would have connection by means 
of subways with the Metropolitan and District Railways to Piccadilly 
Circus, a total length of 3,476 yards, with stations at Brompton-road, 
Knightsbridge, Hyde Park Corner, Down-street, and Arlington-street. 
They proposed to work the railway by electricity in the same way as was 
во successfully done on the South London line. They would have three 
carriages with power to take four, and there would be a succession of 
trains every three minutes throughout the day. Their railway would be 
what was called а low-level line, and would be placed 50ft. or 60ft. below 
the roadway in the London clay. He contended that their line, with a 
small capital, would do all that was now necessary, and would be of dis. 
tinct value and advantage to the district. 

Evidence was then called in support of the Bill. 

Sir JAMES WEEKS SZLUMPER, the engineer of the line, said the 
method of construction would be precisely the same as on the South 
London and Central Railways. There would be two cast-iron cylinders, 
each 111%. бір. in diameter, which would be put in their places by hydraulic 
shields. The stations would be approached by staircases and lifts, which, 
in his experience, had worked perfectly. The railway would be from 55ft. 
to 70ft. below the roadway, at sufficient depth to avoid interference with 
any cellars and sewers, and would be in the London clay, which had been 
found to be very easily worked. For about half the distance the line 
would be perfectly level, and their worst gradient was 1 in 100. The 
generating station they had fixed at Chelsea Creek— à most eligible aite, 
ag it gave them direct communication with the river, from which there 
would be a line of pipes 12 miles in length. He estimated the cost of the 
line at £529,480, and they expected to complete it in two years. There 
would be no ventilating shafts, for the ventilation would be amply secured 
by the stations. Jn his opioion there would be no interruption of the 
traffic during the construction, and no injury nor trouble from the vibra- 
tion when the line was in work. 

On Wednesday the first witness examined was Prof. ALEXANDER B. 
W. KENNEDY, electrical engineer to the proposed railway, who in reply 
to Mr. Pembroke Stephens, said he had had exceptional opportunities 
of studying the use of electricity both in connection with railways and for 
lighting undertakings. The generating station of the present undertaking 
was to be placed at Chelsea Creek, which, although some distance from 
the terminus, was а very good position. The additional cost of laying 
mains from that site to the terminus was very small, and the site was very 
advantageous, not only because of the facilities it afforded for obtaining 
water for condensation, but because coal could be obtained there at some- 
thing like 2s. 6d. a ton cheaper than in town. These advantages meant 
that the Company would be able to work their engines at the generating 
station at a saving in fuel of probably 15 or 20 per cent. At present only one- 
third of the proposed site was required for the works, so that there was 
ample room for expansion. The communication from the generating 
station to the railway would be by two concentric cables. 

What amount of power will it be desirable to transmit on & cable of that 
kind from the works to the railway ?—-I estimate that the working of the 
railway will require as a maximum about 1,200 H. P., and these two cables 
will be amply sufficient to carry that. 

I want you to explain how you apply the current to the purposes of this 
railway '—It has been customary and is practically necessary, under Board 
of Trade regulations, that the motors shall work at a pressure of about 500 
volte In this case this would be too costly, and it is necessary to use 
some means of giving a higher generating pressure; and ах this line bas 
not a very long run, it is quite sufficient to adopt a pressure of twice 500 
or 600, say, 1,200 volts, and generate current at that pressure: send it to 
the terminus at that pressure, and then divide it, so that each tunnel will 
have a pressure of from 500 to 600 volts. The system has been very well 

, wied, and many parts of London are already supplied on an exactly analo- 


cent lamp sockets and bases. 


gous system. I think that is the most advantageous way in this particular 
ease, and that ia the plan on which I have based my estimates. The 
intermediate conductor would be either the rails or a separate conductor. 

Supposing that you have at certain hours of the day a number of trains 
going in one direction larger than the number of trains in the other direc- 
tion, will you have any means of balancing the amount of energy required ? 
—It will be necessary to do that, otherwise the work will be very irregular. 
There will be at, at least, two places on the line balancing traneformera. 

What would be the weight of each of the trains Fully loaded with 
passengers, not exceeding 60 tons — possibly 56. His estimate of the total 
electrical equipment of the line, including rolling stock for ten trains, build- 
ings at generating station, &c., was £113,000. As to the opposition of the 
vestries to the laying of the mains, he asserted that the interference with 
the roads would be less than in the case of an ordinary electric lighting 
company. 

By Mr. CHAPMAN, representing the parish of Chelsea: The reason for 
selecting Chelsea Creek for the site of the generating works was largely 
the opposition from other vestries of any suggested district. He had not 
considered the possibility of generating electricity at the terminus. 

Questioned as to whether there was not a danger of accidents arising 
through workmen on roads striking a pick-axe, say into the cable, he 
admitted there had been such accidents, but they were very very trifling. 
He believed there had been none of this kind with armoured cable. There 
was no danger from leakage ; the scientific institutions at the bottom of 
Exhibition-road were very anxious that their instruments should not be 
disturbed by the laying of these mains, or by leakage. 

Do you know of any instance where such a large voltage has been used 
on a railway —It has been done frequently on the Continent, but not in 
England. If any railways are made of the lengths now proposed it will 
be a matter of necessity to do it. 

By Mr. COURTHOPE-MUNROE, representing the Kensington Vestry : 
All over the Continent, though not in England. lines were being worked 
with the generating station as far away as in the present case. 

Is there any street in England through which 1,200 volts are being con- 
veyed ?—Yes, I think 2,500 are being conveyed through Victoria-street, 
and 5,000 volts at Charing Cross. Witness was then questioned as to the 
likelihood of accidents occurring with these mains, similar to those which 
occurred at Euston-road and Cannon-street ; but he was distinctly of 
opinion that they were not likely. 

Re-examined by Mr. LEWIS COWARD : As to the objection of Chelsea 
to the generating station at Chelsea Creck, if the station were placed there 
the parish would have the benefit of the rating. both of the mains and of 
the works; also the benefit of there being a station on the borders of the 

rish. 

Other evidence having been given, the Committee adjourned, 


— 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT. ) 
New Yonk, March 12, 1897. 


The National Electric Light Association.—The next meet- 
ing of the National Electric Light Association will be held at 
Niagara Falls, N. V., on June 8th, 9th and 10th. The follow- 
ing list of Papers to be read at the meeting has been announced : 
„Municipal Lighting," by W. Worth Bean; Standardising 
Prices for Incandescent Light and Power, by J. B. Cahoon; 
** Correct Method for Charging for Product,” by C. L. Edgar; 
** Cost of Delivery of Current from Station to Consumer," by 
W. S. Jewell; “ Тһе Daylight Work of Central Stations," 
by T. C. Martin; Electrical Development at Niagara, by 
L. B. Stillwell; Recent Progress in Arc Lighting,” by Prof. 
Elihu Thomson; The Niagara Power Transmission Line,” 
by J. G. White; The Induction Factor—a New Basis of 
Dynamo Calculation and Classification,” by Prof. Wilson, of 
McGill University, Montreal, and Charles A. Carus; Тһе 
Profitable Extension of Central Stations," by Arthur Wright, 
Past President of the Municipal Electrical Association of 
England. In his third interim report to the Association, 
President Nicholls refers to the meeting held last fall for the 
purpose of discussing the question of standardising incandes- 
Another meeting will be held 
at an early date at which the committee appointed will report 
progress. Dr. Louis Bell, Chairman of the Committee of In- 
candescent Lamp Standards, reports that the subject was taken 
up with the Units and Standards Committee of the American 
Institute of Electrical Engineers, the fundamental question 
considered being the establishment of a standard method and 
apparatus for the measurement of candle power. This, Dr. 
Bell states, has been satisfactorily settled, and it now remains 
to arrange for the production of secondary standards (i.e., 
standard incandescent lamps to be used for purposes of com- 
parison), and to draw up specifications for a uniform rating of 
lamps and its ready verification. A joint conference of the 
Committee of the National Electric Light Association will be 
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held with the official representatives of the American Institute 
of Electrical Engineers and lamp manufacturers, so that final 
conclusions may carry the joint agreement and assent of these 
organisations. Plans for establishing a lamp-testing bureau 
have been submitted to President Nicholls by a member of the 
Association. It is proposed to establish a bureau which will 
be in charge of an expert employed by the Association, the 
methods of testing to be approved by a majority of experts 
of lamp manufacturers, who agree to abide by decisions of the 
Bureau as to quality of product and fulfilment of guarantees. 
The Destruction of a Power-House in Philadelphia.—The 
destruction by fire of the fine power station of the Philadelphia 
Traction Company on March 3rd, which was briefly referred 
to in my letter of March 5th (The Electrician, March 19th), 
was the result of à very peculiar accident. The cause given 
in my former letter was not exactly correct; and although it 
cannot be positively proved, there is little reason to doubt 
that it was the result of the peculiar circumstances recited 
below. The hand chain of one of the travelling cranes came 
into accidental contact with the positive terminal of one of 
ihe large machines and touched the flywheel at the same 
time, the resulting heavy short-circuit of which melted the 
chain and threw sparks of hot metal over the oil-soaked pine 
floor, which burst into flames in a dozen places almost 
instantly. The destruction of the plant was very rapid. The 
intense heat softened a 14in. steam pipe which lay under the 
floor, causing it to burst under the great pressure of steam. 
The terrific roar of the high-pressure steam from over 
7,000 н.р. of boilers was heard over a large part of the city. 
Horses of the fire department, ordinarily accustomed to the 
noise of a fire, took fright and stampeded through the fleeing 
crowd that surrounded the building, killing two persons and 
injuring many others. The fire was confined to the engine- 
room side of the fire wall and the roof of the boiler-house. 


QUEENSLAND NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
BrispaneE, February 11, 1897. 


Charters Towers.—The opening of the electricity works at 
Charters Towers took place on Friday, the 29th January. 
These works are the first in Queensland which have been 
designed on modern lines. The plant, when completed, will 
consist of two multitubular Cornish boilers with duplicate 
feed of steam pipes, feeding three 40-kilowatt steam alternators. 
The engines are by Browett, Lindley and Co., and the alter- 
nators by Crompton and Co. The supply is at 2,000 volts, 
by underground cables (Callender) to transformers in street 
chambers feeding on to a low-tension three-wire network. For 
the climate of Queensland, and especially for North Queens- 
land, india-rubber has proved altogether unsuitable for insulat- 
ing purposes, and the Charters Towers system will be watched 
with great interest. Hitherto most of the mains have been 
erected overhead; but the advantages of a more permanent 
system are now becoming apparent. The district in which 
the Charters Towers Supply Company is operating should 
prove particularly remunerative. Gas is sold at 18s. per 
1,000 cubic ft. The present price for electrical energy 
is 1s. per unit, and as there are many mines with a 24-hour 
demand, the prospects for a good load factor are very promising. 
The local press speaks highly of the success of the supply 
from its commencement, and the Company have already 
applications to the full plant capacity. 

Rockhampton.—The question of providing a system of 
electrical trams for Rockhampton is at present being considered 
by the Municipal Council. 

Rockhampton Gas Company.—The forty-eighth half-yearly 
report of the Company shows a decrease in the electrical part 
of the business. It is, however, considered by some to be due 
to the fact that the gas company only run their electrical 
supply to prevent competition, and do not wish it to extend. 

Brisbane.—The Brisbane Municipal Council have resolved 
to apply for ап “ Order in Council ” to supply electricity, and 
have requested Mr, J. Hesketh to submit a scheme for lighting 
and power. 


CORRESPONDENCE. 


— 
HOUSE WIRING. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Whilst thanking you for your notice and criticism of 
my Society of Arts Paper, I would ask permission to say a 
few words to rebut the statement you make to the effect that 
I have taken an alarmist’s view of the fire risk question. 

Owing to the title of the Paper, I did consider myself jus- 
tified іп, as you put it, “ ringing the fire alarm bell pretty 
vigorously," although I consider that my statement to the 
effect that English fire offices had apparently no records, and 
that I had to turn to American statistics to support the various 
possibilities I mentioned, would, in themselves, be sufficient 
to retain that public confidence in the relative safety of elec- 
trical illumination which we all recognise the importance of 
upholding. You will, however, agree with me that any one 
trying to introduce new methods of wiring has, first of all, to 
overcome the inertia or conservatism of the fire insurance 
offices ; and without first convincing (?) these authorities, it is 
useless to try and gain the support of the electrical industry 
itself. No matter whether this condition of affairs is logical 
or justifiable, the fact remains that the insurance authorities 
have at present the whip hand of the wiring industry, and 
control the development or otherwise of electric wiring. 
Surely it is best for all concerned to have a complete state- 
ment as to the various possible dangers (even though on 
paper they appear formidable), so that an unprejudiced con- 
sideration may be given to them, and provision made for 
meeting or neutralising them. With a full knowledge of the 
conditions, &c., by which fires are caused, we are in а 
position to advocate those new methods, in which consideration 
to same has been given, so that eventually we shall find 
methods of wiring, towards which the fire insurance autho- 
rities will not feel constrained to give closer attention or 
inspection, than, for instance, they do at the present time 
to gas-piping practice. I think the majority of our wiring 
contractors will feel that this condition of affairs is indeed 
an ideal to strive for—providing their other interests find 
protection at the same time. 

I would thank Mr. Raworth for his interesting letter, and in 
respect to his dates and early experience, willingly accept his 
corrections and amendments, and trust that the above 
explanation will show him that if I have appeared to cry 
* fire," my object has not been to alarm, but to procure a 
wider recognition of the claims and position of the electrical 
wiring industry.— Yours, &c., FRED. Ватноввт. 


A SUGGESTION FOR A NEW X-RAY TUBE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Oneof the most marked peculiarities of an X-ray tube 
in action is that as you increase the current passing through 
the tube the vacuum becomes greater; and in a short time the 
tube loses its power of generating rays, but if allowed to rest 
for a short time it regains its generating power. The tubes in 
which this phenomenon is most marked are those which are 
most used at present, and known as focussing tubes, in which, 
instead of receiving the bombardment from the cathode on 
the glass, as in the old style, it is received on a small plate 
of platinum forming the anode, this plate being the source 
of the X-rays. Tubes of this design are found to give much 
better results than the old forms. The reason for this, to 
my mind, is that the tube can be forced much harder than 
when the cathode rays strike directly on the glass, for at 
the point where the rays strike they cause heating, which 
in a short time, if prolonged, will destroy the tube, when the 
radiation falls directly on the glass of the tube; so tubes of 
the old type cannot be forced to any great extent. But when 
the radiation falls on a platinum plate, it only is heated, and 
the tube runs no risk, or less risk, at least, of being broken ; 
so this type of tube can be forced much farther than the old 
forms without danger. I think to this is due a large part of 
its superiority; but when we carry the focussing process 
higher, and our platinum plate begins to grow red hot, we 
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find that our vacuum becomes higher, due to the property 
which platinum has when heated of absorbing gases; besides 
this, after a time, if forced still farther, the heat will become 
80 intense that the platinum will melt. 

A great many devices have been invented to remedy the 
first trouble by lowering the vacuum, which is usually done 
by introducing substances in the tube which give off gases 
when the part of the tube in which they are located is slightly 
heated on the outside; but, of course, though these devices 
accomplish to a certain extent the required result, they are 
makeshifts at the best. | 

Now, if the heat could be removed from the platinum plate 
as fast as it was generated, and the plate, in consequence, 
kept cool, it would be reasonable to suppose that the tube 
could be forced almost to any extent, and its efficiency very 
greatly increased ; for, in the first place, as the platinum is 
kept cool it will not so easily absorb the residual gases, and 
the vacuum would not rise so rapidly; secondly, the plate 
would not become unduly heated, so as to cause it to melt. 

I will now suggest a method by means of which this can 
be accomplished, which I hope some investigator in the field 
will carry out practically, and determine whether the above 
deduction is correct. 


Referring to the figure which shows an X-ray tube with 
the usual cup-shape cathode c, but has for its anode not the 
simple plate of platinum, as in the ordinary focussing tube, 
but & small, hollow, flat vessel of platinum, A, to which is con- 
nected two small platinum tubes, B and B’, which pass out 
through the walls of the tube. To these are attached two 
small rubber hose, d and d', which lead to reservoirs e and g, 
e being at a much higher level than g. These reservoirs are 
mounted on insulated supports, ^ and s this being necessary 
on account of their forming a part of the positive pole. Now 
it can easily be seen that if water or any other cooling liquid 

put in the reservoir e it wil run down through the 
chamber A, and will carry off the heat as fast as it is gene- 
rated on its face. I have not included the generating apparatus 
in the figure, as any form of generating apparatus can be used. 
The connections are made at the points а and b, according to 
ihe signs shown. 

I do not think that the tube shown offers any mechanical 
difficulties in its construction, and if I had the leisure to 


devote to this subject I would construct one; but as it is, I |. 


will have to leave it to some more enthusiastic and better 
equipped investigator in X-ray apparatus to do so.— Yours, &c., 
Philadelphia, March 1, 1897. Tos. SPENCER. 


MEASURING THE CABLE CURRENTS EXISTING 
DURING A CONDUCTOR TEST. 
10 THE EDITOR OF THE ELECTRICIAN. 
Sm: Referential to an article in a former number of your 
paper I beg to offer a few remarks. 
The best method for finding the E.M.F. of an earth current 
present during an ordinary copper resistance test seems to mo 


0 


to be the one embodied in the following formula, first, I think, 
enunciated by Sir Henry Mance : 


(1) 
where 
eis the E.M.F. of the earth current ; 

E, E.M.F. of battery ; 

r, resistance of battery ; 

P, resistance of one proportion coil (by even ratio) ; 

L, copper resistance measured ; and 

R, resistance unplugged in order to obtain balance to instrument 

гето. 

When testing а broken cable it seoms impossible to obtain 
any method for determining the polarisation during the course 
of electrolysis. For the purpose, however, of keeping a record 
of the combined earth and polarisation currents accompanying 
the various resistance tests employed for localising a break, I 
can recommend the following method, which in no way inter- 
feres with the localisation tests. 

Supposing the latter to be taken to false zero, then all that 
is required is to note down the deflections constituting the 
false zero, likewise the shunts used. Afterwards the value of 
any cable current can be determined by substituting a rheostat 
for the cable, unplug resistance in the bridge equal to the 
resistance measured at the time in question, insert the same 
galvanometer shunt as before, apply the battery, same pole as 
before, and finally vary the resistance of the substituted 
rheostat until the deflection is the same we had at the parti- 
cular resistance test during localisation. The formula for e is 
identical with (1), only e now stands for tho total cable current, 
and R means the resistance necessary to reproduce the desired 
deflection. If the formula works out positive, then the cable 
current is of the same denotation as the battery current.— 


Yours, &c., N. C. CHRISTOPHERSEN. 
LEGAL INTELLIGENCE. 
— dá ' 
Coventry Gas Fitting, Electrical and Engineering Company 
v. Hughes. 


This action came before Mr. Justice Wright at the Birmingham Assize® 
on Saturday, and was for the recovery of £514, balance of account for 
installing the electric light at the defendant's premises. The original 
estimate for the work was £700, but after the plaintiffs had commenced 
work the defendant altered his original intention, the number of lamps 
was increased from 159 to 239, and the total candle-power of the lights 
from 4,066 to 11,950, which necessitated providing a more expensive engine 
and dynamo. When plaintiffs sent in their account for £1,100 defendant 
repudiated liability beyond the £700 originally estimated.—The defence 
was that the sum of £700 was agreed upon as the inclusive cost of the 
whole of the work.—His Lordship said the defendant ought to have had a 
written contract.—The jury found for the plaintiff ; and counsel agreed 
that it should be left to an arbitrator to say what was the value of the 
work done, and what (if any) was to be deducted for incomplete and defec- 
tive work. 


Cory and Oo., v. Telegraph Construction and Maintenance 
Company (Limited). 


This was an action heard in the Admiralty Division, and brought by the 
plaintiffs as owners of the в.в. ' Med way, against the Telegraph Construc- 
tion and Maintenance Company, as owners of the cable steamer “Scotia.” 
The "Scotia" had just left the owners' works on the Thames at East 
Greenwich when the collision happened. After hearing the evidence Mr. 
Justice Barnes decided that the plaintiffs’ vessel was alone to blame for the 
collision, and gave judgment for the defendants with costs. 


Electric Heaters on Oars.—During the past winter the 
experience with electric heaters reported by American electric 
railway companies has been of a varied character. While all 
unite in their expressions on the convenience of electric heat- 
ing, says the Street Railway Journal of New York, the verdict 
reached by different roads as to the cost of electric heating is 
not the same, even by roads in the same city. Some companies 
report that the amount of current consumed by the heatera is 
trifling, averaging not more than two or three amperes in cold 
weather, while others state that the amount of power required 
is almost, if not quite, 50 per cent. of that used to operate the 
care. 
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TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office 


not later than first post Thursday morning. New Catal 
j 8 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street London :— 


SPECIAL NOTICE. —The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d., post free, 8s. 3d. ; abroad, 98. 
About 1,300 pages. 

LABORATORY NOTES AND Forms.—With the above title, we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical m a fng 
classes, New Epition Now READY. These have been prepared by Dr. J. A 
Fleming, and will be found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., or Зв. 6d. per dozen nett; in 
sets of any three 18. nett; or the веб of 8 (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy 8 price 128. nett, or bound in strong cloth case price 12s. 6d. 
nett. Strong portfolios can be had, price 1s. each. A full prospectus 
sent post free. 

" ELzOTRIO LAMPS AND ELEOTRIO LIGHTING," by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book is handsomely boun 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. 

‘ MOTIVE POWER AND GEARING FOR ELEOTRIOAL MACHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 12s. 6d., post 
free; abroad, 13s. 6d. 

" UBMARINE CABLE-LAYING AND RzPArRING."—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 12s. 6d. Now ready. 

“Тнв Worx or HzRTz."—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett. 

„ ELEOTBIO Motive POWER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electrio feta] Lt mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. ба, 
post free (abroad 11s.). 

“ DRUM ABMATURES AND CoMMUTATORS.”—By Mr. F. Marten Weymoutb, 
в also ready; price 7s. 6d. (abroad 8s.). Prospectus on application. 

" ELECTRICAL ENGINEERING FoRMUL#,” a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by 7s. 9d. 
(abroad 8s.). A large paper edition with wide margins can supplied, 
price 128. 6d., post free 138. (abroad 18s. 6d.). Prospectus on application. 

©“ ARMATURE WINDINGS OF ELEOTRIO MAGCHINES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 308., post free. 

“Tan ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., E. R. S. The New Edition ts now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

"Tug Авт or ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

„Tun INCANDESCENT LAMP AND ITS MANUFACTUBE."—This book, 
written by Mr. Gilbert S. Ram, is now ready ; price 78. 6d. ; abroad 8s. 

„ ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. ! 

“LOCALISATION OF Fautts IN ELEorRIO Lieur Mains.”—By Е. C. 
‘Raphael. Price 58., post free; abroad 58. 6d. Ready shortly. 

"PRACTICAL Norges FOR ELEOTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson, price 6s. 6d., post free. 

‘THE STEAM ENGINE INDICATOR AND INDicATOR DriAoRAUS.“ Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„A DiarsT or THE Law or ELECTRIC LIGHTING AND OTHER SUBJECTS. ”— 
Revised t» January in each year.—By A. C. Curtis Hayward. Price 3s., 
post free. 

‘ COMPREHENSIVE INTERNATIONAL WIRR TABLES FOR ELeECTRIO CoN- 
nuc-ors.”--By W. S. Boult. Price 5s., post free. 


. TENDERS Invitep.—The Electric Lighting Committee of the Hull 
Town Council invite tenders for :—(«) Lancashire boilers, (5) Bab- 
cock- Willcox boiler, (c) Green's economiser, (d) overhead travelling 
crane, (e) high-speed engines, (f) condensers, pumps, steam pipes, 
&o., (g) continuous-current dynamos (high and low tension), 
transformers, switchboards, &c., (h) storage batteries, and (i) high 
and low tension mains, casings, junction boxes, &c. Specifications 
and conditions of contract may be obtained at the office of the 
Borough Electrical Engineer (Mr. A. S. Barnard), Dagger-lane, 
and tenders must be delivered to the Chairman of the Electric 
Lighting Committee, Town Hall, Hull, not later than noon of 


Thursday, April 8th. Further information is given in our 
advertisement columns. 


supply and delivery of armoured lead-covered electric cables and 


— The Brighton Town Council invite tenders for the 


jointing sundries at the Corporation Electricity Works. Specifica- 
tions may be obtained at the office of the Town Clerk (Mr. Francis 
J. Tillstone), Town Hall, Brighton ; and tenders muet be sent in 
by 10 a.m. on Monday, April 12. Further particulars appear in 
our advertisement columns. 

TENDERS Invrrep.—The Edinburgh Town Council invite tenders 
for wiring the City Observatory, Calton Hill. Specifications, &c., 
may be obtained at the office of the Resident Electrical Engineer 
(Mr. F. A. Newington), Dewar-place, Edinburgh, and tenders must 
be sent in by 10 a.m. on April 9th. Our advertisement columns 
contain further particulars. 

The Directors of the Lancashire and Yorkshire Rail- 
way require tenders for various articles during the twelve months 
ending April 30, 1898. The list of these articles will be found set 
out in our advertisement columns, and further particulars can be 
obtained on application at the Stores Department, Osborne-street, 
Manchester, where samples arealso onview. Tenders must be lodged 
with the Secretary (Mr. C. W. Bayley), by 10 a.m. on Monday 

April 5. . 

The Corporation of Portsmouth invite tenders for the 
supply and erection of motor generators and switchboard arrange- 
ments, and a battery of accumulators with stands. Tenders to the 
Town Clerk (Mr. A. Md Town Hall, Portsmouth, by 5 p.m. 
of April 2nd. 

— The Electrical Committee of the Council of the City 

and County of Bristol require tenders for the supply, delivery 
and erection of condensing plant, steam and exhaust piping, &c. 
Tenders to Mr. Frank William Prosser, Secretary, Electricity 
Department, Temple Back, Bristol, by noon of 7th April. 

— — —— Тһе Cardiff Corporation invite tenders for wiring the 

Judge's lodgings. Plans, &c., from the Electrical Engineer, and 
tenders to the Town Clerk, Cardiff, by the 29th inst. 
The Dundee Town Council invite tenders for providing 
and fitting up & system of electrically-controlled clocks, and for 
winding and maintaining same. Particulars from Burgh Engineer, 
or City Surveyor, and tenders to the Town Clerk, by 27th inst. 


Tenders are invited by the Belgian State Railway 
Authorities for the supply of a quantity of electric lighting 
material, including ebonite tubes, arc and incandescent lamps, 
dynamo brushes, insulated copper wire, &c. Tenders to be sent to 
the Authorities, La Bourse, Brussels, by 31st inst. | 


TENDERS ACCEPTED.—Messrs. John Fowler and Co. (Leeds) have 
received an order from the Tramways Sub-Committee of the 
Leeds Corporation for the supply of steam pipes for the electric 
power station. 
— The Middlesex County Council have decided, on the 
recommendation of the Asylum Committee, to accept the following 
tenders for the supply of electric lighting plant, and for wiring 
the new annexe and the recreation hall of the Asylum :—Davey, 
Paxman and Co., two 70 b. . P. steam engines at £719. 10з.; India 
Rubber Company, two dynamos at £430 ; and Verity's (Limited), 
wiring and supply of necessary fittings, at £730. 17s. 

he Fire Brigade Committee of the London County 
Council have received the following tenders for the wiring and supply 
of electric light fittings at the Council's Clerkenwell station :— 


Russell and Russell (accepted) . £308 10 0 
Private Wire and Telephone Installation Co. 556 18 5 
F. A. Glover and Co.......... . е 566 10 0 
Laing, Wharton and Down wm. . 574 2 6 
Pritchetts and Goll eee 404 0 0 
Rashleigh Phipps and Co. 456 0 0 


For DisPosAL.— Extensive glow-lamp manufacturing works and 
patent connected with the manufacture of electrical apparatus are 
offered for disposal in Holland. Some particulars will be found 
in our advertisement columns. ! 

Business Nortices.—-Messrs. Wilhelm and Co. notify that con- 
stant increase of business has necessitated larger and more suitable 
premises, which have been taken at 11 and 12, Westmorland-build- 
ings, Aldersgate-street, E.C., where in future all communications 
are to be addressed. The premises at 132, Wool Exchange, had 
for some time been found inconvenient and cramped, and in the 
new premises the firm have facilities for handling and showing a 
large stock of goods. 

Messrs. Conze and Simon, of 52, Queen Victoria- 
street, E.C., notify that they have taken into partnership Mr. 
Herbert Berry, lately representing Messrs. Siemens Bros. and Co. 
The name of the reconstituted firm will be Simon, Berry and Co., 
who will discharge all debts of the old firm of Conze and Simon. 

— Messrs. Easton, Anderson, and Goolden (Limited) 
have disposed of their premises in Whitehall-place, and their 
London address is now Broad Sanctuary Chambers, Broad Sanc- 
tuary, Westminster, S.W. These chambers adjoin the Westminster 
Palace Hotel. 

The registered office of the London Electric Omnibus 
Company (Limited) has been removed to 6, Northumberla d- 
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avenue, Charing Cross, W.C.; and Mr. F. S. Tomkins has been 
appointed Secretary of the Company. 

APPOINTMENTS. —Mr. Robert Allen West obtained the first place 
at the recent examination for assistant to the lecturer on electricity 
at the Artillery College, Woolwich. 

— Mr. H. T. Haws has been appointed clerk of the 
works during the construction and equipment of the Dover Electric 
Tramways. 

Personar. — Mr. S. Y. Shoubridge, engineer and manager of the 
Salford Corporation Gas Works, has tendered his resignation, owing 
to having been appointed engineer to the Crystal Palace District 
Gas Company. Mr. Shoubridge superintended the construction of 
the Salford Electricity Supply Works, and has had the manage- 
ment of the station since its opening. Salford will now probably 
adopt the more sensible and modern practice of entrusting its 
electric supply undertaking to an engineer whose qualifications and 
i aa are more closely and exclusively identified with electric 
supply. 


It is announced that Mr. W. J. Prim, the resident 
engineer at the Houses of Parliament, is about to relinquish his 
position. One of the features of Mr. Prim's régime was his per- 
aistent ad vocacy of the electric light, although his efforts in this 
direction were only attended by a moderate amount of success. 

Mr. J. W. P. Jauralde, Notary Public, has been 
appointed an honorary member of the Royal Academy of Jurispru- 
dence and Legislation of Spain. | 

BANKRUPTCY.—Àn adjourned meeting of the creditors of J. W. 
Watson, Clark and Co., makers of electric light fittings, &c., was held 
on Wednesday at the London Bankruptcy Court. Gross liabilities 
24,947. 16s. 3d., assets £161. 28. 2d. The debtors carried on business 
at Brook-street, Holborn, London, and attribute their insolvency 
to loss by the forced sale of their stock, plant, and machinery, to 
loss in trading caused by fall in prices and competition, and law 
costs. Mr. R. T. Carr, Monument House, E.C., was appointed 
trustee, with committee of inspection. 

LiQUIDATIONS.—At a meeting of the British Electrical Manu- 
facturing and Engineering Company (Limited), on Feb. 22, it 
was resolved to approve an agreement with the Promotion and 
Investment Trust (Limited) for the sale of the Company's 
business and assets, and to wind up the Company voluntarily. 
These resolutions were confirmed on the 17th inst., when Mr. A. 
Goddard was appointed liquidator. It is proposed to form a new 
Company for carrying on the business. 

—— At an extraordinary general meeting of the Foreign 
Pilsen Electric Light and Power Company (Limited), on the 
Ist inst., it was resolved to wind up the Company voluntarily 
and to appoint Mr. C. O. Webb, 11, Abchurch-lane, liquidator. 
This resolution was confirmed at a subsequent meeting on the 16th 
inst. Claims against the Company must be sent in to Mr. Webb 
by May 18. 

— ——— The very slow process of liquidation of the affairs of 
the London Metallurgical Company (Limited) is shown by the 
statement of the liquidator, which is now published for the period 
to Nov. 18, 1896, from which it appears that out of a balance of 
receipts brought forward of £1,208. lbs. 2d., and additional calls 


made of £335. 17s. 4d., £814. 10s. 10d. has been swallowed up by 


law costs and charges. This is, however, somewhat compensated 
for by & payment to preferential creditors of £4. 10s., and a divi- 
dend on the Arcus Company's shares of £10. 12s. 9d. There isa 
balance, therefore, brought forward of £736. 4s. 5d., which should 
at least be sufficient to satisfy law expenses for some to come. 

— A meeting of the proprietors of the Queen Aune's 
Mansions Lighting and Heating Company (Limited) will be held 
at 251, Winchester House, Old Broad-street, E.C., on April 22, 
to receive the liquidator's account of the winding up of the 
Company. 


—— ———— A meeting of the Birmingham Central Tramways Com- 
pany (Limited) will be held at 14, Waterloo-street, Birmingham, 
on April 26, for the purpose of receiving an account of the winding 
up of the Company. Mr. Howard S. Smith is liquidator. 

———— A meeting of the members of the Planet Electrical 
Engineering Company (Limited) will be held at 4, Victoria Man- 
sions, on May 3, to receive the liquidator's account of the winding 
up of the Company. Mr. W. R. Caldwell Moore is liquidator. 

Ехровтз or ELECTRICAL APPARATUS AND MATERIAL. The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from March 17 
to March 23, with the ports of destination : — 

Australasia— Adelaide, £12 ; Brisbane, £5,046 (including £4,755 iron 
telegraph poles); Fremantle, £31; Sydney, £1,637; Perth, £365. 
Belgium Antwerp, £92 (fuses) ; Ostend, £18.  Brazil—Pelotas, £47; 
Rio de Janeiro, £77. British Guiana — Demerera, £352. Canada—Van- 
couver, £50. Canary Islands —Teneriffe, £100. Ceylon Colombo, £243 
(including £200 telegraph material). German) Hamburg, £20 (telegraph 


represent very fine pieces of engineering work. 


material); Stettin, £275. Gibraltar 10. Greece—Pirwus, £20. Holland 
Amsterdam, £90; Flushing, £26. In lia - Bombay, £267; Calcutta, £134. 
Japan — Vokohama, £443. Malta — #14. Muuritius— 429. Russia 
Odessa, £35; Revel, £50. South Africa Cape Town, £182 (including 
£160 telegraph material); Delagoa Bay, £205; Durban, £110; East 
London, £198 ; Mossel Bay, £50 (telegraph material); Port Elizabeth, £30. 
Spain—Barcelona, £359 (telegraph cable). Straits Settlements—Singapore, 
£40. Sweden—Gothenburg, £600 (telegraph wire). Terneuzen—£22. 
United States—Boston, £25. West Indies— Puerto Plata £12,000 (telegraph 
cable). Total, £22,634. 

FOREIGN MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL. 
—Telegraph stores value £30 have been exported from this country 
to Brisbane (Australia). 

TUDOR ACCUMULATORS.—Owing to the extent of orders in hand, 
Mr. A. B. Pescatore, sole manufacturer in this country of Tudor 
accumulators, has found it necessary to double the extent of the 
present works at Dukinfield. Large batteries are in hand for the 
Glasgow and Edinburgh Corporations, for the Northampton and 
Llandrindod Wells electric supply stations, and for the War Office, 
&c. The special type of plates used for renewals in these batteries 
is stated to have been received with considerable favour by users, 
and the firm are engaged in gradually replacing several important 
batteries in London with the new type. 

LuNpBERG Frrrmcs.—Mr. А. P. Lundberg informs us that on 
completion of a first order for 3,800 of the ** Dot” two-pin wall 
sockets, described in The Electrician of July 31 last, a repeat order 
for 8,000 of these fittings has been received from a Continental 
firm, together with an order for 2,000 ** Improved Pioneer" com- 
bined switch and wall sockets to take Dot" plugs. Mr. Lundberg 
claims that such orders show appreciation of these goods on the 
Continent equal to that of home users. 


PORTABLE ACCUMULATORS.—Mr. O. L. Ford, of Stalybridge, 
forwards his wholesale and export list of curved, portable, and 
pocket accumulators, accompanied by prices and some particulars. 

Export Guipes.—A series of useful export guides is issued by 
the A B C,Export Guides, Reg., of Fenchurch-street, London, 
E.C. These Guides are issued annually, and those for 1897 are 
now ready. The Eastern Guide includes India, China and Japan, 
and the South African and Australian Guides cover the divisions 
represented by the titles. A large quantity of useful matter is 
included in these works, the object being to provide lists of mer- 
chant firms exporting British goods und their representatives in the 
East and in the African and Australian Colonies. A great deal 
sad ae upon the intelligence exercised in the preparation of such 
publications. So far as we have been able to check the entries are 
accurate, although it cannot be said that the goods to which pro- 
minence is given are limited to those of British manufacture. 
Naturally, a large portion of the letterpress is the same in all 
three publications. We suggest that in place of the sections into 
which each of the books is now divided, alphabetical arrangement 
should be substituted throughout—at any rate, until the sections 
become much larger. 

CaTaLoaues.—Four catalogues have been recently issued by 
Messrs. Crompton and Co. (Limited), copies of which have reached 
us. The first is entitled ‘‘ Notes, Data and Prices relating to 
Dynamos, Generators, Motors and Steam Dynamos” ; the second 
relates to ** Alternators, Transformers and Accessories " ; the third 
to Instruments; and the fourth to Arc Lamps, Lanterns, 
Hoisting Gears, &c." All four are well arranged, and contain 
numerous handy tables and well-executed illustrations, besides 
which are given the special codes for esci ng correspondenc? 
with this firm. We may particularly notice the full-page illustra- 
tions of Messrs. Crompton and Co.'s dynamos at the St. Pancras 
electric supply station, and the slow-speed direct-coupled plant at 
the offices of the Prudential Assurance Company, both of which 
In the arc lamp 
catalogue are given several views of the firm's lamps, as erected in 
Edinburgh, Yarmouth, &c. The electrical plant manufactured by 
this firm and the works undertaken by them are evidently in great 
variety and of a high standard of excellence. 


ANGLESEY.—A syndicate has been formed for the purpose of con- 
structing a system of light railways in Anglesey. One line is to 
run from Amlwch to Valley (a distance of 20 miles), another from 
Llanfair P.G. to Llangoed vid Menai Bridge and Beaumaris, and a 
third from Llangefni through Pentraeth to Red Wharf, Benllech. 
It is proposed to utilise electricity as the motive power, and the 
estimated cost of the three lines is put at £140,000. Mr. W. B. 
Myers-Beswick is consulting engineer for the scheme. 

ARGENTINA.—The River Plate Electric Lignt and Traction Com- 
pany recently inaugurated its electric light service at Ensenada, 
current being supplied from the La Plata station. 

. The Government has granted a concession to Messrs, E. Laborde 
and Co, for the erection and working of a telephone service between 
Buenos Ayres and Rosario. 

The Review of the River Plate states that the British Minister at 

Buenos Ayres has entered a diplomatic protest against the arbi- 
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trary action of the Argentine Government in closing the offices of 
the River Plate Telegraph Company. Some particulars of the 
causes which led up to this proceeding appeared in our issue of the 
12th inst. 

BLAcCKBUBN.—The Gas Committee announce a reduction in the 
rice of current. Hitherto the price has been 6d. per unit for the 
rst two hours, aud 3d. per unit afterwards ; but after July 1 next 

the charges will be 6d. per unit for the first hour, and 3d. per unit 
afterwards, with a discount of D per cent. for prompt payment. 

BorroN.—Major-Gen. H. D. Crozier, R. E., held a Local Govern- 

ment Board inquiry, on Wednesday last, into the application of 
the Town Council to borrow, amongst other sums, £30,000 for 
electric lighting purposes. In support of the application the Town 
Clerk (Mr. R. G. Hinnell) said the electricity works were estab- 
lished in 1894, when they obtained sanction to borrow £40,000. 
Owing to the great and rapidly-increasing demand for electric 
current this sum was spent, and considerable extensions were 
needed to meet the demands. The total estimate for new works 
was £30,000, less £6,773 overspent. The Electrical Engineer (Mr. 
Arthur Ellis) explained that the money overspent was employed in 
additions to the engine and boiler house, and foundations, &c., 
for extra engine, and setting of the boiler. The Inspector 
here asked for the original estimate for the buildings, which 
was given as £9,150. The Borough Treasurer (Mr. G. Swain- 
son) having submitted the accounts of amounts that had been 
paid. for the work, the. Inspector said that did not explain 
the items in the estimate, and adjourned the matter until 
after the other portion of the inquiry had been concluded. On 
the resumption of the electric lighting portion of the inquiry 
the original estimates and the contracts for the work were pro- 
duced. The Inspector asked for an explanation as to a sum of 
£1,600 for contingencies, and the expenditure of £1,820. As there 
appeared to be some hesitation in answering the Inspector said he 
would have to adjourn the inquiry, as they were there without an 
architect or anyone who knew about the matter. Mr. Ellis made 
himself responsible for signing the document, but when he got as 
old as he (the Inspector) was he would not do so. Mr. Ellis said 
he was responsible as an electrical engineer, and not as an archi- 
tect. They had had to expend money on the new alternator, which 
had not been paid for yet. The money was spent partly in a new 
alternator and partly in the adoption of the Brighton system 
of charging for current. The Inspector next called for the items 
making up the sum of £1,820. Mr. Ellis said they were not entered 
in any books, they were written on pieces of paper. A query as 
to charging the Electrical Engineer's salary to,capital was also raised ; 


and the Borough Treasurer said during the erection of the works 


half the salary of the Engineer was charged to capital account. The 
present year's salary of the Electrical Engineer had been charged to 
revenue, After further evidence had been given by Mr. Ellis and 
the architect (Mr. L. Hinnell) the Inspector visited the station, 
declining an invitation to lunch ; and the inquiry closed. 
BRiGHTON.— We gave in our last issue particulars of the annual 
Statement of accounts presented to the Corporation by the Lighting 
Committee for the year ended Dec. 31, 1896. These accounts, and 
the report to the Committee, were discussed at the Council's 
meeting on Thursday last. The revenue account showed a total 
expenditure of £14,555. 7s. 3d. The receipts were £29,289. 9s. 6d., 
of which £22,056 bs. 7d. was from the sale of current, £5,965. 8s. 8d. 
from public lighting, and £1,256. 183. 7d. from meter rents and sun- 
dries. During the year 1,653,576 units were generated, 261,820 of 
which were supplied to public lamps, 1,127,001 to private consumers, 
32,891 were used in the works, leaving 231,864units unaccounted for, 
The Manager (Mr. Arthur Wright) reported that out of 141 con- 
sumers who last year did not derive any benefit from the sliding 
scale, no less than 74 consumed less than 25s. worth of electricity 
in the half-year, and in all only £41, while the mere cost of hold- 
ing the plant, &c., in iness to supply these 74 consumers was 
quite £224. The Committee therefore proposed to give the 
necessary month's notice to all consumers that 1n future a minimum 
charge of 30s. per annum for electricity consumed would be made. 
Mr. Councillor Galliers, in moving the adoption of the report, 
pointed out that a net prone of £5,880 had been made. hile 
appreciating the valuable services of the Committee, Alderman 
Lowther thought they would do well to withdraw the recommendation 
as to making à minimum charge of 30s. per annum. The bases of 
the charges were not thoroughly understood yet, and the more they 
were understood the more they would seek to regulate the light so 
as to get every advantage from the lower charge. The Committee 
congratulated themselves upon having been so well supported by 
the people of the town, and it was unfair for them to seek to put 
au unfair charge on those who had taken the light, but did not 
wish to use much of it. Alderman Moon said that the charge of 
303. represented six 8-c.p. lamps for one hour a day throughout 
the year. The Committee did not wish to deprive anyone of the 
electric light, but they thought 30s. a year was a reasonable figure. 
Councillor Turton said he was sure it was a revelation to hear that 
every connection with the mains cost the town £16. This seemed 
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to him an extravagant sum. The proceedings of the Electric 
Lighting Committee were confirmed. The Committee's recommen- 
dation relative to the application to the Local Government Board 
for sanction to borrow an additional sum of £13,000, in order to 
meet the demands of the undertaking during the ensuing twelve 
months, was also agreed to. 

CHELSEA (Lonpon).—Some experiments in street lighting by 
means of aro lamps are at present being carried out with the 
sanction of the Vestry. Two lamps have been erected outside the 
Town Hall by the Chelsea Electricity Supply Company, and the 
Surveyor has been.instructed to prepare & report on the subject. 

Cotwyn Bay.—The District Council have had interviews with 
both electrical engineers (Mr. Clirehugh and Mr. Bennett) whose 
schemes for the electric lighting of the district were considered by 
Dr. J. Hopkinson to be the most suitable. Mr. Olirehugh stated 
that it was invariably the case that the electric light was profitable 
where the gas company was a paying concern. He did not think 
any nuisance would be caused by having the refuse destructor at 
Groes Mill. Mr. Bennett also explained his scheme, and after & 
protracted interview both schemes were referred to a Committee. 

CovENTRY.—-It is announced that the City Council have come to 
an understanding with the New General Traction Company relative 
to the scheme for the extension of the Coventry Electric Tramways, 
and the Bill will now be treated as an unopposed measure. 


DusaLIN.—A Board of Works inquiry was held last week into the 
engineering details of the scheme for the reconstruction of the 
Dublin and Lucan Steam Tramway. The present line is a single 
one, and was opened in 1880, being worked by steam. It was 
originally laid on the right-hand side of, and on a level with, the 
public road. Under last year’s reconstruction order the Company 
were compelled to transfer the line to the left-hand side of the 
road. The greater part of the work of reconstruction had already 
been done, The gauge of the new line was 3ft. 6in., and the 
steepest gradient was 1 in 23. It was now proposed to use elec- 
tricity as the motive power on the new line, powers for the 
employment of which were at present being sought. The overhead 
trolley system would be adopted, and, as the line was a single one, 
the posts and wires would be for all practical purposes off the road. 
The power house would be erected at Chapelizod. 

Eatine.—Orcders representing more than 10,000 8-c.p. lamps 
have been received by the Electric Lighting Committee. The Dis- 
trict Council have decided to provide a new condenser at the 
electricity supply works, at a cost of £500. 


EpINBURGH.—Reference is made elsewhere to the discussion 
which took place at the last meeting of the Town Council on the 
question of the electric light reserve fund. At the same meeting 
the Cleaning and Lighting Committee recommended that 10 
additional thoroughfares should be lighted electrically, and these 
proposals were adopted by 23 to 8. By-the-way, eight seems to be 
the standing minority in the Council when electric lighting matters 
are under discussion. 

EXETER.—The City Council have, in view of the extension of 
the electric lighting of the public streets, given the gas company 
notice to determine the existing cuntract for public lighting at 
Michaelmas next. 

Gas AND ELECTRIC LiauTING Couurrrgks.—In our last issue we 
announced that the Manchester Town Council had decided to form 
the Electric Lighting Sub-Committee of the Gas Committee into a 
separate standing committee. This decision seems to have had a 
stimulating effect upoa the members of the Glasgow Town Council, 
for at its last meeting it was unanimously decided to at once place 
the electric light undertaking under the control of a separate 
general committee. Dissatisfaction is openly expressed at the 
management of the electricity supply works at Salford. At all 
events, the electric light does not seem to be making much progress 
in the district, and the Council will, we trust, try the remedy of 
freeing the department from the control of the Gas Committee, a 
course which might also be adopted by some other local authorities 
owning electricity and gas works. 


HaLrFAx.— The Corporation at present have a Tramway Bill 
before Parliament, and as soon as the Bill is passed the Council 
will proceed with the project for the introduction of electric trac- 
tion on the tramways, which is being elaborated by the borough 
electrical engineer, Mr. T. P. Wilmshurst. From the end of the 
present month the Electricity Committee have decided to make a 
reduction of ld. per unit in the price of current for lighting, and 
$d. for motive power, the new charges being 5d. and 21d. 
respectively. 

HaursrEAD (Lonpon).—The Lighting Committee of the Vestry 
are considering the question of lighting the side streets by means 
of incandescent electrio lamps. 


HANLEY.—lt was reported at Tuesday's meeting of the Town 
Council that a letter had been received from the British Electric 
Traction Compeny asking if the Corporation were prepared to 
negotiate with the Company for the supply of electric current for 
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the working of the tram ways authorised by the Potteries Extension 
Order (1896), and also for the light railways proposed to be con- 
structed in the district. The borough surveyor was requested to 
open negotiations with the Company. 

JOHANNESBURG.—At the recent annual meeting of the Johannes- 
burg Tramways Company the Chairman referred to the ditliculties 
they had to encounter in their efforts to expand and improve the 
tramway service. The Sanitary Board would not sanction the 
extension of their lines pending the exploitation of the Lombaard 
concession for the employment of electric traction. This con- 
cession was, he said, a great injustice to their Company, which 
possessed, on the assurasce of the President, the pre-emptive right 
to adopt electric traction, and was a considerable thorn in their side, 
as they were unable to obtain from the Government any definite 
statement of their rights and privileges, or any assurance that the 
Lombaard concession would not be actively exploited to their 
detriment. 

Kanpy (OzvroN).—- Tenders are to be called for by the Muni- 
cipal Council for the electric lighting of this town. An endeavour 
is to be made to utilise the water of the river Mahawilaganga for 
the generation of current. 


LaMBETH (Lonpon).—At the last meeting of the Vestry it was 
announced that the transfer of the Electric Lighting Order had 
been duly executed. The Vestry had received £1,000 in respect of 
their expenses, and £5,000 had been deposited by the South 
London Electric Supply Corporation as a guarantee for carrying 
out the provisions of the Order.  Particulars relating to the 
Corporation will be found elsewhere in this issue. 


LscrURES. — Prof. O. J. Lodge delivered an interesting lecture 
on The Nature and Properties of X-Rays,” in the Philosophical 
Hall, Leeds, on Tuesday, before & crowded audience. 

Dr. J. A. Fleming delivered a popular science lecture at the 
Theatre Royal, Grantham, last week, on ** The Work of an Electric 
Current." A large audience attended the lecture, which was much 
appreciated. 

r. Henry Coles, the Swansea representative of Messrs. J. C. 
Howell and Co., lectured at Llanelly on Cooking by Electricity.” 
This was one of the Scientific Society's course of electrical lectures, 
and was followed on Monday last by a lecture on Electricity as 
applied to Medicine," by Dr. F. Knight. 


LxicEsTER.—In moving the adoption of the minutes of the 
Electric Lighting Committee at the last meeting of the Town 
Council, Alderman Lennard announced that there had been a net 
profit of £457. 14s. 6d. on the working of the department for the 
past half-year, after allowing £579. 14s. 8d. for sinking fund pur- 
poses. Although the price of current had been reduced, he anti- 
cipated that by the end of the year they would be able to retrieve 
the loss sustained in the working of the department during the 
first two years. There had been a constant and steady increase in 
the demand for current. Their receipts for the first half-year 
amounted to only £671, for thesecond £1,273, for the third £1,467, 
and for the half-year under review £2,774. Councillor Clarke 
advocated the electric lighting of the principal streets, and Alder- 
man Lennard explained that street lighting was in the hands of the 
Watch Committee. 


LrrrLEHAMPTON.—AÀ]l modern convalescent homes, hospitals, and 
similar institutions are lighted electrically, and the new Itustington 
Convalescent Home for workmen at Littlehampton is to be no 
exception to the rule, Messrs. Drake and Gorham having com- 
pleted the work. The plant, which is in duplicate, has been 
erected in & separate building. Either set is capable of meeting all 
the requirements both of lighting and power transmission. There 
is also a battery of D.P. cells, capable of supplying 172 16-c.p. 
lamps for nine hours. The total number of lamps tixed 18 about 250 ; 
while current is also supplied for pumping, propelling the venti- 
lating fan, &c. 

LivERPOOL.—]t is stated that the work of wiring St. John's 
Market for the electric light is approaching completion, and in the 
event of the experiment proving successful, the electric light will 
be introduced in all similar establishments under the control of the 
Corporation. The Lighting Committee have decided to reduce the 
price of current for lighting from 7d. to 6d., and for motive power 
from 4d. to 3d. per unit. 

NantwicH.—Proposals in connection with the electric lighting 
of this district have been subinitted to the District Council by 
Messrs. Edmundsons (Limited), who offer to obtain a Provisional 
Order and establish electricity supply works on certain conditions, 
but the option of purchase at the end of seven years would be 
vested in the Council. The matter has been reforred to the Light- 
ing Committee. 

New Swinpon.—The Board of Trade have given the District 
Council a further twelve months in which to comply with the 
terms of their Provisional Order. 


Pappineton (Lonpon).—At the last meeting of the Vestry 
Col. Blair announced that the Electric Lighting Committee were 
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closely watching the experiments which were being made in connec- 
tion with the electric lighting of Regent-street ; and if it should be 
proved that the electric light could be obtained at a moderate cost, 
the Committee would, no doubt, take steps to ‘‘ get a little more 
light at night time in the dark thoroughfares of the parish.” 


PoPLAR (Lonpon).—A recommendation by the Electric Lighting 
Committee to agree to the terms of the transfer of the Poplar 
Provisional Order to the County of London and Brush Provincial 
Company will be discussed at the next meeting of the Board of 
Works. The Order was obtained so far back as 1892, and numerous 
debates and discussions have, at various times, taken place on the 
question of putting its provisions into force, but nothing definite 
has resulted. "T 

Post Orrice TELEPHONES.—In reply to Mr. Provand in the 
House of Commons, the Secretary to the Treasury stated that the 
total sum expended in the construction of telephone exchanges 
belonging to the Post Office was £107,000, three-fourths of which 
was expended on the Glasgow exchanges. It was not possible to 
give the amounts earned by the exchanges in the hands of the 
Government, nor the amounts spent on the maintenance of tele- 
graphs and telephones. The general charges were the same, the 
offices the same, the clerks the same, and the engineering staff the 
same. Even if the accounts could be separated, it would not be 
desirable to give the information, having regard to the relations of 
the Government with the National Telephone Company. 


Ѕоотн SHIELDS.—A Local Government Board inquiry was held 
on Friday by Col. W. Langton Coke, M. Inst. C. E, into the appli- 
cation of the Town Council to borrow £12,000 for carrying out 
further electric lighting extensions. Technical details were supplied 
by the Borough Electrical Engineer (Mr. J. A. Jeckell), who stated 
that, at the present time, there was an equivalent of 4,377 8-c.p. 
lamps connected, and there were applications for an additional 679 
on hand, thus bringing the total to 5,056, requiring a greater 
amount of current than their present plant could supply. ‘There 
was no opposition. 

Spain.—The imports of petroleum into Spain are stated to have 
been greatly diminished owing to the development of electric 
lighting. It is singular to note that electric lighting is more general 
in Spain than in any other European country. 


THEATRE LicHTING.—The Grand Theatre, Fulham, is being 
fitted with 1,000 16-c.p. incandescents, to the specification and 
designs of Messrs. Owen Lucas and Pyke. The work is being 
carried out by Messrs. Vaughan and Brown (Limited). 


THE TELEPHONE IN MaNcHESTER.— The New Mutual Telephone 
Syndicate (Limited) cannot be accused of letting the grass gorw 
under its feet. Another largely-attended meeting has been held, at 
which it was announced that the number of promises which the 
Syndicate had received now amounted to 972, and, in addition to 
this, a further 472 gentlemen had undertaken “‘ to give to the new 
Company half of any reduction in rates which might be made by 
the present Company.” Mr. Percy Glass, who furnished these 
figures to the meeting, therefore claimed that the sympathies 
of between 1,400 and 1,500 persons were enlisted in sup- 
port of the movement as a result of a little over two months’ 
work. Some portion of the meeting's hard words were re- 
served for the Postal Department, it being stated that for 
some years tho National Company’s system had worked well 
enough, but that of late the system had certainly not been improved 
since the trunk wires were taken over by the Government. Several 
speakers declared that Manchester men would never sit down under 
the present condition of things, and resolution was agreed to that 
the City Council should be requested to adopt a motion in favour 
of the proposed independent telephone service. A deputation is 
to wait upon the Lord Mayor of Manchester to-day in connection 
with the subiect. So far as can be seen, the National Company do 
not yet regard the movement as serious. 


THE TELEPHONE IN PERU.—4À paragraph has been going tle 
round to the effect that the undertaking of the ‘‘ Peruvian Tele- 
phone Company" has been purchased by an influential English 
syndicate. We are informed that the Company's business has been 
on offer in London for some time past. "There is no connection 
between the Peruvian Telephone Company and the Peru Telephone 
Company (Limited), whose offices are situated in London. 

West Ham.—It is stated that Mr. Baggallay, the police magis- 
trate for the district, has consented to hold an inquiry into the 
complaints made by the Electric Construction Company and others 
with regard to the recent tenders for the supply and erection of 
electric lighting plant for the Corporation. 

Wincate (DuRHAM).— The ratepayers have decided to adopt the 
Lighting Act. It is proposed to light the district electrically by 
means of 25 incandescents, the Parish Council supplying and erect- 
ing the lamps and the Wingate Grange Colliery supplying current 
at £2 per lamp per annum. 

WoLVERHAMPTON.—Col. J. O. Hasted, N. E., held a Local Govern 
ment Board inquiry, on Thursday last, into the application of the 
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Town Council to borrow, amongst other sums, £1,555 for electric 
light extensions. The application was supported by the Assistant. 
Town Clerk (Mr. Bown) and the Borough Electrical Engineer (Mr. 
F. Harman Lewis). There was no opposition. 

SMOKING Concert.—The last smoking concert of the season of 
the Electro Harmonic Society takes place this (Friday) evening, at 
the St. James’s Hall Restaurant, at 8 o'clock. | 


PATENT RECORD. 


— аы 


A record of Applications for Patents and Patent Specifloations Published 


ds compiled for this journal by Mn. J. С. ОнАРМАН, Fel. Chartered. Inst. 
Patent Agents, y 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

Nors.— he Specifications оў Applications for Patents are not open to 
public inspection until after the acceptance of the specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 

March 1, 1897. 
5,383. S. Е. WALKER. Cardiff. Improvements in primary galvanic 
batteries. 
W. M. Моврет. London. Improvements in electric arc lam 
specially suitable for projectors. 
J. T. MARSHALL. London. Improvements in speed-regulating 
governors specially suitable for electric-light and other high- 


speed engines. 

March 2, 1897. 
W. С. Heys. Manchester. Improvements in and relating to arc 
lamps. (The Puritan Electric Company, United States.“ 

C. Н. Wang, J. Moores, and Н. О. FannELL. Manchester. 
Improvements in and connected with dynamo electric machines. 
CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY (LIMITED), and W. 
Pyre. Cambridge. Improvements in plug contacts for electrical 

apparatus. 

H. W. Sui VAN. London. Signalling electrically between ships 
or between ships and the land without wires. 

C. D. ABEL. London. Improved construction of asynchronous 
motor for single or polyphase alternating electrical currents in 
combination with an auxiliary synchronous motor. (La Société 
Anonyme pour la Transmission de la Force par l'Electricité, 


France). 
March 3, 1897. 
M. M. Bam. London. Improvements in electric batteries. 


H. H. Leren. London. Safety differential device for electric 
installations. (E. Desroziers, France.) 


March 4, 1897. 
Glasgow. Improved system of fitting-up 


5,429. 
5,450. 


5,477. 
5,479. 
5,493. 


5,507. 
5,569. 


5,687. 
5,706. 


5,714. Н. W. Јонхзтох. 


electric bells. 

R Hurry and М. G. Yoorr. Midlothian. 
able extension fitting. 

R. BöRk, of the Württembergische Uhrefabrik Schwenningen, 
Liverpool. Improvements in electrically operated clocks.“ 

D. G. Firz-GERALD. London. Improvements in and in the 
manufacture of elements for secondary batteries. 

March 5, 1897, 

A. ScHANSCHIEFF. London. Improvements in the active material 
of secondary batteries. 

C. M. DORMAN and R. A. SurrTH. Manchester. 
electrical switches.“ 

C. J. Hatt and R. Н. FowLER. London. Improvements in or 
relating to the driving of vehicles by electro motors. 

March 6, 1897. 
5,918. H. J. Rocers and W. M. MonpEx. Watford. improvements in 
means and apparatus for discharging, neutralising or removing 
electrical charges from paper and other fabrics during and after 
the process of manufacture. 

Е. W. Heaton and H. SuiTH. Manchester. An improved method 
of increasing the surface insulation between connections on 
electrical switches and fuses. 

A. BoisroN. London. Improvements in or connected with 
telephone transmitters. (David Noble Rowan, United States 
and C. H. Wilkinson, Canada.) 


5,998. L. LINDER. London. Improvements in switchboards and con- 
trollera for electric circuits, 


SPECIFICATIONS PUBLISHED. 


Росо ed specifications can now be obtained at the uniform price of 
. each. 


5,723. Electric light adjust- 
5,794. 


5,805. 


5,826. 
5,859. 


Improvements in 


5,885. 


5,957. 


5,993. 


1895. 
21,798. Nicotson. Telegraph and other signals. 
1896. 
555. Davis. Electric regulator for regulating arc lamps and for other 


purposes. 


2,772. Si&MENS Bros. and Co., Limrrep (Siemens and Halske). Method 
and apparatus for effecting the connection in parallel of alternate 
current and polyphase dynamos and motors, 


COMPANIES’ MEETINGS AND REPORTS. 


Metropolitan Electric Supply Company (Limited). 


The report of Directors of this Company for the year to December 5186, 
last states that at an Extraordinary General Meeting, held in June, 1896 
the capital of the Company was increased to £1,000,000 by the creation of 
50,000 new shares of £10 eaeh, and that 12,500 of these shares were issued 
on the 4th July, 1896. The capital expenditure, which at the end of 1895 
amounted to £675,484. 3s., now shows a total of £757,035. 13s. 11d. The 
principal items on this account consist of new machinery, mains, and 
apparatus rendered necessary by the growth of the Company’s business. 
An item of £4,168. 18s. 5d. mainly consists of compensations and ex- 
penses resulting from the litigation which took place in connection with 
the works at South-street, Manchester-square. 

The re-instatement of buildings and machinery at the Sardinia-street 
Works, rendered necessary after the fire in 1895, has been completed. A 
serious increase in the Revenue Account appears under the heading of 
Insurances, due to the high rate of premiums demanded by the Insurance 
Companies. The Board have, however, been able to obtain more satis- 
factory rates for the present year. 

The gross revenue for the year amounted to £116,459. 4s., against 
£106,447. 88. 9d. in 1895. The cost of generation, which in 1895 was 
£52,556. 14s. 11d., amounted in 1896 to £52,619. 4s. 9d. 

The balance to the credit of the revenue account, before providing 
for depreciation, is £46,191. 16s. 1d. The Directors have set aside £12,000 
as an addition to the depreciation account, carrying to the credit of net 
revenue account £54,191. 16s. id., which, with the balance brought for- 
ward and other receipts, makes a total of £37,514. 4s. bd. After deducting 
debenture interest and other charges, and providing for the interest on the 
new issue of shares, there is a balance of £17,080. 12a. 2d., of which the 
Directors have appropriated a further sum of £1,052. 108, 44. to finally 
writing off the preliminary expenses account. 

An interim dividend of 4s. per share on the Ordinary share capital 
was paid on the 15th October, 1896, amounting to £9,980, and the 
Directors recommend that a further dividend of бв. per share be now paid, 
making 10s. per share for the year, or 5 per cent. This will absorb a 
further sum of £14,970, and leave a balance of £1,058. 1s. 10d. to be 
carried forward. 

The number of 8-candle power lamps supplied by the Company in- 
creased during the year 1896 from 260,000 to 308,000. The present 
number of lamps connected is 516,000, and the applications show no signs 
of decrease. 

A report from the Company’s engineering director shows that the satis- 
factory condition of the stations, machinery and plant has becn main- 
tained. 

The Directors record with deep regret the death of Sir John Pender and 
Admiral Sir G. H. Richards, both of whom had been members of the 
Board from the commencement of the Company. Mr. J. Denison Pender 
and Mr. J. C. Parkinson have retired from the Board in consequence of the 
pressure of other engagements. The Directors have accordingly elected 
Mr. James Pender, M.P., Mr. W. Harrison Cripps (one of the largest share- 
holders) and Mr. John Birkbeck Lubbock, of Messrs. Robarts, Lubbock and 
Co., to seats on the Board, and have appointed Sir Eyre M. Shaw to the 
office of Chairman. Mr. Frank Bailey, their late chief engineer, has been 
appointed to a seat on the Board as engineering director. 

Mr. James Pender, M.P., Sir Eyre M. Shaw, K.C.B., and Mr. John B. 
Verity, seek re-election as Lirectors, as do Messrs. Deloitte, Dever, Griffiths 
and Co., the auditors. 


West Coast of America Telegraph Company (Limited). 


Àn extraordinary meeting of the shareholders of the Company was held 
on the 19th inst., under the presidency of Mr. J. Denison Pender. 

The SECRETARY (Mr. Fred. L. Robinson) read the notice convening 
the meeting, which stated that it was called to consider, and, if thought 
fit, to pass, the following resolutions :— 

“1, That it is desirable to reconstruct the Company, and accordingly that 
the Company be wound up voluntarily, and that Mr. Frederick Linch. 
Robinson be und is hereby appointed liquidator for the purpose of such 
winding-up. 

“2. That the said liquidator be and is hereby authorised to consent 
to the registration of a new Company, to be named ‘The West Coust 
of America Telegraph Company, Limited.“ with а Memorandum and 
Articles of Association, which havc already bcen prepared with the privity 
and approval of the Directors of this Company. 

“3, That the agreement submitted to this meeting, dated the 9th March, 
1897, and expressed to be made between the Company of the one part, and 
Mr. F. L. Robinson (on behalf of the new Company to be formed) of the other 
part, be and the same is hereby approved, and that the said liquidator be 
and is hereby authorised, pursuant to section 161 of the Companies’ Act, 
1862, to enter into an agrecment with the new Company, when formed, in 
the terms of the said agreement of the 9th March, 1897, or with such modifi- 
cations us he may deem expedient, and to curry the same into effect.” 

The CHAIRMAN : Gentlemen, you will remember that when we called 

ou together at an extraordinary general meeting on the 30th of December 
last, I told you pretty plainly the position that the Company was іп —the 
unfortunate position, I am bound to say. lalsotold you that the Direc- 
tors were not prepared to carry the Company on until the last penny was 
gone, and that was the reason why you were called together on that date. 
At the same time I told you that in as short a time as it was possible we 
should again ask you to meet us with a view of carrying out a reconstruc- 
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tion scheme, which would be, as far as we could manage it, in the interest 
both of the Ordinary shareholders and of the Debenture holders. That 
meeting you have had notice of, and you have had in your hands the 
scheme under which we propose to reconstruet the West Coast of America 
Telegraph Company. I do not think I have very much to say about it. 
Do you wish me to read over the scheme, which you have all had for a 
week or ten days, or will you take it as having been clearly put before you 
under the notice you have received ? 

A SHAREHOLDER: Take it as read. 

The CHAIRMAN: Then I propose the resolutions. 

Mr. FREDERICK WALTERS seconded the motion. 

Mr. LAMONT: May we have a little information before that is put to 
the meeting ? 

The CHAIRMAN: Yes; I shall be very glad to tell you anything 
further that I can. 

Mr. LAMONT said it was difficult to see what advantage the scheme 
conferred on the shareholders. He had not last year's report; but he 
found that in the previous year the expenses exceeded the income by 
about £10,400. 

The CHAIRMAN: Not so much as that. 

Mr. LAMONT said that under the proposed arrangement they would 
have about £6,000 in interest, but this would not bring the Company into 
clear water. Could the Chairman tel the meeting anything as to the 
prospects of any increased income ? 

The CHAIRMAN : I think you are wrong as to your figures of last year. 

Mr. LAMONT said he had not last year's report; he had referred to the 
year before—to June, 1895. 

The CHAIRMAN: I think the loss for that year was round about 
-£3,000—that is for 1895, the meeting having been held in 1896. 

A SHAREHOLDER : How much was the loss last year ? 

The CHAIRMAN : Last year's accounts are not yet made up. You will 
save £6,000 a year in debenture interest if this scheme is carried out. 

Mr. AXWORTHY : And the benefit to this Company is the difference 
between those two amounts. 

The CHAIRMAN : The market price of these shares before this scheme 
was in the shareholders’ hands was only 10s., and now the price is some- 
thing over £1. I therefore think that the market looks on it as a satisfac- 
tory arrangement, and they criticise pretty severely. 

Mr. LAMONT desired to atate that he was not cavilling at what was pro- 

ed, but was only asking for information. 

The CHAIRMAN : I am only too happy to give you any information 
that I can. | 

Mr. LAMONT, continuing, remarked that when they came to divide any 
profits, if that should ever be the lot of the Company, the Brazilian Sub- 
marine Company would come in for a dividend on £37,500. 

The CHAIRMAN : They would come in naturally for the interest on the 
shares they receive ; but remember what they are doing. They are ena- 
bling our debenture interest to be reduced from 8 per cent. to 4 per cent. 

Mr. LAMONT said he did not find fault with what was proposed. He 
only looked at the position of things when shareholders reduced their capital 
from 4 to 1, and the amount the Brazilian Company would come in for. 

The CHAIRMAN : They would divide with the Ordinary shareholdera 
the dividend payable on the Ordinary shares, but you are getting value for 
that. 

Mr. LAMONT assented, and inquired whether the Company's receipts 
were increasing, and if they had any better prospects. 

The CHAIRMAN : It all depends on the trade ; and lately the state of 
the largest trade there—the nitrate trade—has been absolutely at a stand- 
still. We used to carry a large nitrate traffic, but that bas been absolutely 
at a standstill. I presume, however, that matters cannot always be in that 
position. There is a lot of money invested in nitrate companies, who must 
do something. I may say that we have had proxies sent in for 15,000 
shares, or half the capital. We have only had three letters asking us for 
further explanation, and, that having been given, those three gentlemen 
have sent in their proxies. He then put the resolution, and having de- 
clared it carried unanimously, intimated that that concluded the business. 
There would be a confirmatory meeting in a fortnight's time, and if the 
scheme was confirmed at that meeting it would become law. 

Mr. JOHN TAYLOR proposed a vote of thanks to the Chairman 
and Directors for having brought about so desirable a solution, which he 

ed as very beneficial to all parties concerned. He hoped it was to 
the Brazilian Company ; he was sure it was to the shareholdera and deben- 
ture holders of the West Coast Company. He considered that the 
Directors deserved great thanks for bringing about such an arrangement. 

The motion was seconded and carried unanimously ; and the CHAIRMAN 
having acknowledged the vote, the proceedings terminated. 


Oxford Electric Company (Limited). 


The ordinary general meeting of the shareholders of this Company was 
held at Oxford on Friday last; Sir Henry C. Mance, C. I. E., presiding. 

In moving the adoption of the report and accounts, the CHAIRMAN, 
after explaining the various items in the capital expenditure account, stated 
that the amount received on account of current sold to private customers 
last year was £6,863, compared with £5,194 during the previous twelve 
months. In addition there had been a considerable increase in the amount 
received under their public lighting contract. This had been caused by 
the additional number of arc lamps now in circuit. Atthe end of Decem- 
ber, 1895, there was an equivalent of 15,005 8-c.p. lamps connected to the 
Company's mains, and on December 31, 1896, this number had increased to 
19,058, an increase of 4,045 8-c.p. lampe. At the end of 1895 they had 
225 customers, and at the end of 1896 270. There were the year before 
last 15 colleges connected, and at the end of 1896 16 colleges and four 
halls. Another satisfactory feature in the increase of business was that 


40 customers last year increased the number of lamps which they had, thus 
indicating that they were well satisfied with the service and the light. A 
new 500-н.р. engine, and a 260-kilowatt dynamo had been added to the 
plant, which would enable them to connect to the mains 15,000 additional 
8-c.p. lamps. Three new transformers had also been obtained. The public 
lighting had been increased by 16 additional arc lamps, bringing the total 
up to 52, the candle-power of each lamp having been at the same time 
increased from 1,200 to 2,000. The extension of the public lighting 
had given so much satisfaction that it had been suggested that further 
extensions should be considered. The Directors had felt justified in re- 
ducing the price of current from 8d. to 7d. per unit as from December 25th 
last, and it was anticipated that this concession would lead to an increased 
demand for electric current. Further plant and extensions would have to 
be carried out during the year. They were about to issue 2,000 shares to 
meet the capital expenditure now going on. The prospectus and forms of 
application would be issued in the course of а day or two. Assuming that 
they were not called upon to make any considerable extension of their 
system over and above the ordinary increase, he did not think it would be 
necessary to issue further shares, at any rate not for some time, as they 
proposed to provide for any further capital which might be required in the 
new issue of debentures to be made in July next to replace the £25,000 
Five per Cent. Debentures now outstanding. The new debentures would 
be for a longer period, and would bear interest at a rate not exceeding 
4 per cent. When the present issue of shares was completed, application 
would be made to the London Stock Exchange for a quotation. 

The motion was adopted, and a dividend for the past year at the rate of 
4} per cent. was declared. 

The retiring Directors, Sir Henry C. Mance, and Mr. J. Irving Courtenay, 
and the auditor, Mr. W. S. Carver, were then re-elected ; and the proceed- 
ings terminated with the usual vote of thanks to the Chairman, 


Dover Electricity Supply Company (Limited). 


The annual general meeting of the shareholders of this Company was 
held at Dover on Thursday last, Sir W. H. Crundall presiding. In moving 
the adoption of the report and accounts, the Chairman said that although 
they had not yot reached the dividend-earning stage, their income for the 
past year had practically balanced their expenditure. The applications for 
current up to the end of 1896 represented an equivalent of 7,904 8-c.p. lamps, 
and since then they had reccived applications for 3,000 more, so that they had 
now practically arranged and received orders for connections up to 11,000 
lamps, which was within 3,000 lamps of the actual capacity of their 
machinery. The price they were charging for current to private consumers 
was about 6d. per unit, and the price for public lighting was £30 per lamp 
per annum, which was much more favourable than that charged by the 
City of London Electric Lighting Company. They had made arrange- 
ments with the Corporation for supplying the current for the working of 
the tramcars upon the proposed new tramway, and this would bea great 
advantage to the Company, not that they had taken the contract with a 
view to earning a large profit, but it would be a means of utilising toa 
great extent their day staff, and of providing a day load for the machinery. 
Sir W. H. Crundall next referred to the statement recently made by the 
Chairman of the Dover Gas Company that that Company had never 
had a more prosperous half-year in the whole course of their 
existence than the previous half-year, and reminded the Directors of the 
Gas Company that wherever electricity works had been established it was 
a grand thing for the gas company in the same town, who were enabled to 
sell more gas and to improve their lighting both privately and publicly. 
If the gas company were satisficd, the town ought to be satisfied, because 
by the advent of their Company the general lighting of the streets had 
been improved to an enormous extent. 

The motion was seconded and adopted, and the retiring Directors and 
auditor were re-elected. 


Direct Spanish Telegraph Company (Limited). 


The following i» the report of the Directors of this Company for the 
year ended Dec. 51 last, to be presented at the shareholders’ meeting on 
Tuesday, 50th inst. :— 


The accounts show, after providing for interest on, and redemption of 
debentures, a balance to credit of revenue of £10,818. 7s. ld. After 
adding the usual sum of £5,000 to reserve fund, the balance amounts to 
£5,818. 78. 1d., and the Directors recommend dividends for the year 1896 
of 10 per cent. on the Preference and 4 per cent. (free of income-tax) on the 
Ordinary shares, absorbing £5,486. 4s.; half of this amount was distributed 
on October lst last. The balance of £3352. 3s. ld. to be carried forward. 
The traffic receipts show an increase of £4,564. 3s, 54., compared with 1895. 
This increase, due to exceptional circumstances, has enabled the Directors 
to repay to the reserve fund the balance of amounts taken from it in 
former years for revenue purposes  Thereserve fund will now amount to 
539,673. 18s. Ва. The ordinary working expenses are £660. 58. 9d. in 
excess of those for the year 1895. 

The Company's cables, and the land lines in connection with them, have 
continued in good working order throughout the year. 

At the invitation of the Directors, the Most Hon. the Marquis of 
Tweeddale has joined the Board, to fill the vacancy caused by the death of 
Sir John Pender, G.C.M.G., the late Chairman of the Company. The 
Company was represented at the International Telegraph Conference held 
at Budapest in June and July, 1896, at which some reductions of the 
Company's rates were agreed to. The revision of the regulations and 
tariffs, adopted at Budapest, will come into force on July 1st next. 

The Marquis of Tweeddale, the Director retiring, seeks re-election, as do 
the auditors, Messrs. Deloitte, Dever. Griffiths and Co. 
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Sheffield Electric Light and Power Company 
(Limited). 


The annual report of the Directors of thia Company states that the net 
profit for the year 1896 amounted to £7,635. 4s. 8d., and after allowing 
for the balance from last account there remains а sum of £7,723. 3s. 74d., 
from which the sum of £1,125 must be deducted for debenture interest, 
£445. 9s. for balance of formation expenses written off, and £1,000 trans- 
ferred to depreciation account, thus leaving a balance of £5,152. 14s. 74d. 
The Directors recommend the payment of a dividend at the rate of 74 per 
ceot. per annum, free of income tax, which will absorb £4,055. 1s. 8d., 
leaving a balance of £1,099. 12s. 114d., out of which the Directors have 
set aside £1,000 for reserve, leaving £99. 123, 114d. to be carried forward. 
The issue of shares referred to in the last report was wholly taken up, 
and realised a premium of £1,739. 10s., which it is proposed to transfer to 
the credit of the depreciation fund, making a total of £4,739. 10s. now 
standing to the credit of that fund. 

Of the 14,000 shares into which the Company's authorised capital is 
divided there only now remain unissued 1,896 shares, and these the 
Directors pro to at once offer to the shareholders in proportion to 
their present holdings at £2 per share premium. The whole of the machi 
nery and plant of the Company continue in excellent order and condition. 
The Company's revenue for the year 1895 amounted to £6,935. 4s. ld., 
and in 1896 to £11,257. 15«. 4d. In consequence of the satisfactory results 
of last year's working the Directors, on January 1st, reduced the price of 
current from 64. to bd. per unit, and they hope that the increased demand 
following upon this reduction will justify their policy. During the year 
a sum of £18,593. 12s. 1d. was expended upon machinery, mains, and other 
appliances. In order that the Compauy's business might be more satis- 
factorily dealt with & building site at the corner of Commercial-strect had 
been purchased, upon which offices, show rooms, and other necessary accom- 
modation were being constructed. 

The proposed issue of shares will exhaust the Company’s nominal capital ; 
and as the rapidly increasing demand for the supply of electricity will 
require further capital expenditure, it is proposed to increase the capital 
from £98,000 to £280,000. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ELECTRICAL TIME RECORDING COMPANY (LIMIT&D).—This Company 
was registered on „March 16, with а capital of £12,000, in £1 shares, to 
carry on the business of electrical and mechanical engineers, and manufac- 
turera of and dealers in electrical and mechanical clocks and other time 
recording instruments, electric, magnetic, telegraphic, telephonic and other 
appliances and apparatus. The first subscribers, with one sbare each, are: 
Capt. Hubert H. Grenfell, A. G. Ross, William H. Stockall, watch and 
clock maker, L. G. Milne, G. H. Clarke, Gilbert C. Pellinger, electrician, 
and H. M. Rosenberg. 


MAVOR AND COULSON (LIMITED).—This Company has been registered, 
with a capital of £28,000, in £5 shares, to acquire the business hitherto 
carried on at 47, King-street, Glasgow, under the style of Mavor and 
Coulson, and to carry on the business of engineers and electricians. The 
first subscribers are: Henry A. Mavor, engineer ; W. A. Coulson, elec- 
triciau ; S. Mavor, electrician ; A. F. Walker, J. Shepherd, engineer; G. C. 
Anderson, and J. W. Williamson. The first Directors are: Messrs. Н. A. 
Mavor, William A. Coulson, and Samuel Mavor. The registered office is 
at 47, King-street, Mile-End, Glasgow. 

FREDERICK SMITH AND CO, WIRE MANUFACTURERS (LIMITED),— 
This Company was registered on March 17, with a capital of £100,000, in 
£10 shares, to acquire and take over as a going concern the busine:s 
carried on hy Messrs. George H. and Frederick Smith, under the style of 
Frederick Smith and Co, at Caledonia Works, Halifax, Yorks., and to 
carry on the business of wire manufacturers, patent galvanisers, copper 
smelters, refiners and depositors, tube makers, wire coverers, rope and 
cable makera, mechanical and electrical engineers, &c. The first Directors 
are: Messere. George H. Smith and Frederick Smith. 

SOCIETE DES SOUDIERES ELECTROLYTIQUES PROCEDES LEON 
AUBIN.—A Company, with a capital of £120,000, has been fermed at 
Lyona, for the purpose of carrying on business as electro-chemists, and 
especially the electrolytic separation of sodium and potassium salts. 


COWPER-COLES GALVANISING SYNDICATE (LIMITED).—The annual 
return to Feb. 15 has been filed. The whole capital of £2,000, divided 
into 500 “A” and 1,500 B" shares of £1 cach, has been taken up, and 
600 of each class have been issued as fully paid, and the full amount has 
been called and paid on the remaining “ D " shares. 

CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).—The annual 
return to March 3 has been filed. The capital is £220,000, divided iuto 
16,00) Ordinary and 6,000 Preference shares of £10 each. All of these 
have becn taken up, and the full amount has been called and paid. 

GENERAL ELECTRIC COMPANY (LIMITED).—The annual return to 
Dec. 22 has been filed. The capital is £200,000, in 7,000 First Preference, 
1,000 Second Preference, 5,000 Third Preference, and 27,000 Ordinary 
shares of £5 each. 17,000 have been taken up, and 1,000 Second Prefe- 
rence and 4,000 Ordinary have been issued as fully paid. £5 per share 
has been called on 10,800 First and Third Preference, £3. 10s. per share 
on 600 Third Preference, and £2. 103. per share on 600 Third Preference. 

CREAT 8T. BERNARD RAILWAY CONCESSIONARY COMPANY (LTD.).— 
The statutory return to Jan. 7 has been filed. Nine shares have been 
taken up out of a capital of £5,000, in £10 shares. £5 per share has been 
called, and £20 has been paid. 


GUILDFORD ELECTRICITY SUPPLY COMPANY (LIMITED).—The annual 
return to Dec. 51 has been filed. The capital is £20,000, in 5,900 Ordinary 
shares of £5 each, and 500 Founder.’ shares of £1 each; 1,564 of the 
former and all of the latter have been taken up, and the full amount has 
been called. £6,652 has been paid, and £668 is in arrears. 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING COMPANY 
(LIMITED).—The annual return to March 11 has been filed. The capital 
is £359,000, in 50,000 Ordinary, 10,000 First Preference, and 10,000 
Second Preference shares of £5 each. 15,000 Ordinary, all the First 
Preference, and 3,500 Second Preference have been taken up; 5,000 
Ordinary have been issued as fully paid, and the full amount has been 
called on the remainder. 


NATIONAL ELECTRIC SUPPLY COMPANY (LIMITED).—The annual 
return to Feb. 24 has been filed. The capital is £100,000, in 19,900 
Ordinary and 100 Founders’ shares of £5 each. 10,846 of the former and 
all the latter have been taken up, and the full amount has been called 
and paid. | 

ST. JAMES AND PALL MALL ELEOTRIO LIGHT COMPANY (LIMITED). — 
The annual return to Feb. 16 has been filed. The capital is £200,000, 
divided into 100 Founders’ shares of £1 each, 19,930 Ordinary, and 20,000 
Preference shares of £5 each. All of these have been taken up, and the 
full amount has been called and paid. 


CITY NOTES. 


MEMORANDA.—Bank rate, 3 per cent. (Feb. 4, 1897). Price of silver 
28} $d. per oz. (March 25th). Consols (22 per cent.) 112—112} for money. 
112—112] for account; 24 per cent. 1054—106 (March 25th) Stock 
Exchange Settling Days: Consols, April 1st; Stocks and Shares Con- 
tinuation Days, April 7th and 26th; Ticket Days, April 8th and 27th ; 
Pay Days, March 26th and April 9th; Mining Share Carry-over Days, 
April 6th and 24th. 


AETIENGESELLSCHAFT ELEKTRICITATSWERKE VORM. 0. L. KUMMER 
& CO.— The Directors of this Company propose to increase the capital by 
two million marks (£100,000) to four aud a-half million marks (£225,000) 
at the ordinary general meeting on the 10th inst. 


ANGLO-PORTUGUESE TELEPHONE COMPANY (LIMITED).—The report 
of the Directors of this Company for the year ended Dec. 31 last, to be 
submitted to the meeting to be held on Wednesday next states that the 
amount to credit of profit and loss, including the balance from last year, is 
£8,309. 11s. 1d., from which the Directors propose to pay a dividend of 
23 per cent., to place £3,000 to reserve, and carry forward £4,059. 11a. 1d. 
Acting upon the instructions of the auditors, the asseta and liabilities in 
Portugal have been made up at the exchange ruling ou Dec. 31 last. The 
expenditure on capital account for the year amounted to £2,911. 13s. 114. 
The number of paying subscribere was— | 

In Lisbon 1,228, of a gross annual value of £9,310 

” Oporto 1,283 ” » » » 1,288 
a tolal increase in subscribers of 56, aud in value of £529 over 1895. The 
continuance of the high rate of exchange between the two countries has 
again entailed a very serious loss, amounting on the year to £2,647. 7s. 8d., 
which is £500 above the previous year. Sir Alex. Armstrong, of the 
London Board, and Conde de Lumiares, of the Lisboa Board, seek re-clec- 
tion as Directore, as do the auditors, Messrs. Deloitte, Dever, Griffiths 
and Co. 


BUENOS AYRES AND BELGRANO TRAMWAYS COMPANY.—At a meet- 
ing of this Company, on Wednesday, Mr. J. Morris said it was the intention 
of the Directors to ask the shareholders for the appointment of a com- 
mittee to discues the subject of electric traction. For some time past the 
Board had been considering the matter, and had made inquiries, the result 
of which was that they found it desirable to adopt electric traction. 
Outside the city of Belgrano they had a very wide road, running for a con- 
siderable distance; but inside the town there were narrow etreets. On 
the wide portion of the road, by using electricity as motive power, 
they could give & more rapid service, which they believed would 
take up a large amount of additional traffic ; whilst the narrow strcets 
could be avoided by means of a détour. The case had been made out 
for the adoption of electric traction as regarded their line in Buenos 
Ayres, At the present time competition for tramway traction and other 
modes of locomotion in Buenos Ayres was of a very keen deacriptior, and 
they were advised that othera were desirous of utilising electric traction. 
Therefore, during the past three or four weeks they had been keeping up 
& correspondence by cable in connection with the question of making 
application to the municipal authorities for the right to use electricity as 
motive power. They had asked that an extension of time might be granted 
in their favour. The Committec, if appointed, would have to decide defi- 
nitely by Friday (to-day), whether or not application should be made to 
the municipal authorities. Меззгв. W. Robertson, H. Schmidt, F. J. 
Gordon, J. S. Austen, W. B. Snell, and J. Barber Glenn were then appointed 
to consult with the Directors as to the policy of eubetituting electric for 
horse traction on the whole or part of the Company's lines, and upon other 
inatters connected with the Company. 

BURY, ROCHDALE AND OLDHAM TRAMWAY COMPANY (LIMITED)..— 
At the recent annual general meeting of the shareholders of this Company 
the Chairman said the Directors were paying cluse attention to the latest 
developments in electric traction, and as they had at various times been 
urged to introduce this motive power on their lines, they had intimated to 
the Corporations of Bury and Rochdale and the District Councils of Wardle 
and Littleborough, that if they desired the subatitution of olectricity for 
steam the Company would ‘be prepared to introduce it, provided suitable 
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and reasonable arrangements could be made. The Corporation of Bury had 
decided in favour of the principle of electric traction, and the District 
Council of Wardle had accepted their proposals, while the other authorities 
had the matter under consideration. | 


CASTNER-KELLER ALKALI COMPANY (LIMITED).—The report of the 
Directors of this Company states that the work of erecting the first 
portion of the plant (representing about 1,000 н.р.) has been practically 
completed, and & portion of it had been recently put into operation, with 
satisfactory results. The working of the plant is being continued, and 
will be extended rapidly and concurrently with the training of the neces- 
sary working staff. The total expenditure to date has been £70,000, 
exclusive of freehold land (about 46 acres), for which £5,500 was paid. 
The Directors have decided to incur a further outlay on a second installa- 
tion of 1,000 н.Р. for the production of caustic potash. The Directors 
have made a call of 3s. 64. per share, payable on the 20th proximo. 


CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended March 21 were £1,012, against £952 in the 
corresponding week of 1896, an increase of £60. The total receipts for the 
half-year amount to £12,818, against £11,738 for the corresponding period 
of 1896, an increase of £1,080. 


EASTBOURNE ELECTRIC LIGHT COMPANY (LIMITED).—The annual 
general meeting of this Company was held on Monday. The Chairman 
(Mr. G. Boulton), in moving the adoption of the report and accounts, con- 
gratulated the shareholders on the success of their undertaking. The 
dividend for the first ten years was very small ; in 1892 it was 3 per cent., 
in 1893 5 per cent., and in 1894 73 per cent. In 1895 it was 73 per cent., 
and they proposed to pay a similar dividend this year. They had incurred 
considerable expense during the year, which had been charged to revenue, 
and not, as was usually done, to capital. As evidenceof the public confi- 
dence in their position, he mentioned that many of their shares had been 
sold at premiums ranging from £3. 10s. to £4. 7s, 6d. They had now over 
12 miles of double cable and between tbree and four miles of single cable 
laid. The motion was adopted, and the usual votes of thanks brought the 
proceeding sto a close. 

EDISON GOWER-BELL TELEPHONE COMPANY OF EUROPE (LIMITED). 
The report of the Directors of this Company for the year to Dec. 51 last 
states that the indemnity of 300,000fr. received from the Bell Telephone 
Company of Belgium and the Bell Telephone Compeny of Liége, mentioned 
in last report, realised £11,857. 14e. 2d., this Company's proportion of 
which amounted to £4,794. 11s. 4d. The payment of a dividend of 24 per 
cent. by the Anglo-Portuguese Telephone Company increased the gross 
receipts for the year to £5,698. 8s. ; after deducting £811. 15e. 10d. for 
expensee, £2,C00 for dividend on Preference shares for 1894 and 1895, and 
£1,000 for 1896 dividend, there remains a balance of £1,886. 12s. 2d. to 
the credit of the profit and loss account, which it is proposed to carry for- 
ward. During the year sundry creditors were paid off to the extent of 
£3,149. 3s. 7d., and arrears of Preference dividend to the extent of £1,750, 
a total reduction iu the Company's liabilities of £4,899. 3s. 7d. Actions are 
now pending against other infringers in Belgium, and the Directors antici- 
pate results favourable to the Company. Mr. C. L. W. Fitz-Gerald offers 
himself for re-election as a Director, as do Messrs. Deloitte, Dever, Griffiths 

and Co., as auditors. 

EVERED AND OO. (LIMITED).—The Directors of this Company have 
declared a dividend of 10 per cent. for the year 1896. 

GESELLSCHAFT FUR ELEKTRISCHE UNTERNEHMUNGEN (BERLIN).— 
The Directors of this Company propose to pay a dividend of 74 per cent. for 
tbe past year. 

GREAT NORTHERN TELEGRAPH COMPANY.—The ordinary general 
meeting of this Company will be held at Copenhagen, on Saturday, 
April 24, for the purpose of receiving the Directors’ report and accounts 
for the past year. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 21st inst. amounted to £1,360. The 
amount for the corresponding week last year was £1,149. Increase, £211. 

LUDWIG LOEWE & CO. AKTIEN GESELLSCHAFT (BERLIN).—-The 
Directors of this Company propose to pay a dividend of 24 per cent. for 
the past year, against 20 per cent. in 1895. 

MEVAGISSEY ELECTRIC LIGHTING COMPANY (LIMITED).— The annual 
meeting of this Company was held onSaturday last. The Chairman (Mr.A. 
Coode), in moving the adoption of the report and balance-sheet, stated that 
there was а small balance to the Company's credit. The engineer (Mr. F. 
Headley) stated that the operations of the Company would be extended, 
and thus they would have increased facilities for producing revenue. The 
motion was agreed to. 

NATIONAL TELEPHONE COMPANY (LIMITED).— Notice is given on 
behalf of this Company that a petition has been presented to the Chancery 
Division to confirm the special resolutions passed at the meeting of the 
Company on the 13th ult. relative to the alteration of the Articles of 


—Ó——————————————ÓMMM—M——À M € a € ái NH ———M H—— 
* 


Association so as to include the Channel Islands and the Isie of Man in 
the scope of the Company’s operations. The petition will be heard on the 
Ilst inst. 


ORIENTAL TELEPHONE AND ELECTRIC COMPANY (LIMITED).—The 
Directors of this Company have decided to recommend, subject to final 
audit, a further dividend of 8d. per share, free of income-tax, making with 
ithe interim dividend paid in October last, 5 per cent, for the year ended 
Dec. 31 last. 

ROCKHAMPTON (QUEENSLAND) GAS AND COKE COMPANY (LIMITED). 
The report of the Directors of this Company for the half-year to Dec, 
51 last states that the number of gas consumers continues to increase, 
but without a corresponding expanse in the quantity of gas consumed, 
The consumption of electric current (which is also supplied by the Com- 
pany) has fallen ; but the Directora hope to provide for this shrinkage by 
pushing the use of large arc lamps for public purposes, and also by the 
introduction of electric fans and small motors. The electrical operations 
show a return of £219. 5s. 6d., which has gone towards payment of deben- 
ture interest (amountiog to £300), the whole of which has been charged to 
the electric light operations. A dividend at the rate of 6 per cent. per 
annum upon the Ordinary shares, and 9 per cent. upon the Preference 
shares is declared. . 

ROYAL ELECTRIC COMPANY OF MONTREAL.—The numbers are pub» 
lished of 60 £100 Debentures, which have been drawn for payment at the 
Bank of Montreal, 22, Abchurch-lane, E.C., at 105, on April 1. 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).— The 
prospectus will be found on another page of the above Corporation, which 
has been formed to undertake tbe supply of electric energy for lighting 
and other purposes in the parieh of Lambetb, London, the Provisional 
Order granted to the local authority having been transferred to the Com- 
pany. The share capital is $325,000, in 65,000 Ordinary shares of £5 
each, payable 10s. on application, 10s. on allotment, and the balance in 
amounts of not more than £1 each at intervals, the entire capital to be 
called up within about 18 months. The compuleory area of the Order 
comprises the whole of the extensive parish of Lambeth, with the exception 
of very small portionsofeitherend of theparish. Itis stated tbat every descrip- 
tion of property is comprised within the parish boundaries, which extend from 
the Thames at Westminster Bridge on the north, to Croydon (within a short 
distance of the Crystal Palace) on the south. The population of the 
parish from the 1891 returns is over £75,000. "The report presented to 
tha Directors from Messrs. Kincaid, Waller and Manville, the Consulting 
Engineers to the Corporation, states that the cost per kilowatt of the 
Lambeth station will only amount to about £88, on the basis of contracts 
already entered into. "This is the exact figure of the capital outlay of the 
St. James' and Pall Mall Company, one of the most successful under- 
takings in the metropolis, and is the lowest figure of any of the 
Companies supplying London with current. Notification is made that 
contracts have been entered into with the Electric Free Wiring Syndi- 
cate in order to obviate the objection raised by many intending . 
consumers in the district to the expense of wiring and fittings. Further 
contracts for construction and equipment of the works have been entered 
into with the British Insulated ‘Wire Company, Messrs. S. Z. de Ferranti, 
and Messrs. Manlove, Alliott and Co., the latter contract being in connec- 
tion with the erection of a refuse destructor, to be worked in combination 
with the Company’s electric lighting scheme. The subscription lista open 
to-morrow (Saturday), the 27th inst, and closes on or before Tuesday next, 
March 30, for both town and country. The directorate includes several 
gentlemen prominently associated with electric enterprise. The secrctary 
is Mr. Ernest M. Winter, and the temporary registered offices are at St. 
Benet-chambers, Fenchurch-street, London, E.C. 

STOCK EXCHANGE NOTICE—The Stock Exchange Committee have 
appointed Wednesday, the 3lst inst., a special settling day in 62,768 
shares (Nos. 1 to 62,768) of the London Electrical Cab Company (Limited). 
The Committee have also ordered the following securities to be quoted in 
the official list :— The further issue of 12,000 Ordinary shares (Nos. 20,501 
to 32,500) of the Chelsea Electricity Supply Company (Limited); 10,000 
Ordinary sbares (Nos. 101 to 10,100) of the House to House Electric Light 
Supply Company (Limited), and £100,000 Four and a-Half per Cent. First 
Mortgage Debenture Stock of Willans and Robinson (Limited), in lieu of 
the provisional certificates now quoted. Application has also been made 
to the Committee to appoint a special settling day in 95,000 fully paid 
shares of the Haycraft Gold Reduction and Mining Company (Limited), 
and to allow £125,000 Five per Cent. First Debenture Stock of the River 
Plate Electric Light and Traction Company (Limited). 

UNION ELEKTRICITATS GESELLSCHAFT (BERLIN).— The Directors have 
declared a dividend of 12 per cent. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended March 19 (after deducting 
17 per cent. of the gross receipts payable to the London Platiao-Brazilian 
Telegraph Company, Limited) were £2,293. 
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AMOUNT. | SHARE. | DEND. E MARCH 17. March 94. | YIELDED. R ENDING MAR. 20. 
ELECTRIC RAILWAYS лир TRAMWAYS. Пісћезё | Lowest 
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BRUSH-VIENNA 


Arc Lamps | 


! 
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For Direct or Alternating Currents. T 
STEADY BURNING. ' 
SELF-FOCUSSING. 
NO DELICATE PARTS. | 
MODERATE PRICE. 


— —Á 


DE 
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SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
49, Queen Victoria St., London, E.C. 
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| ALL KINDS for ELECTRICAL WORK, and also for INDIA 

СНЕ MICA B © j RUBBEB & QUTTA-PERCHA MANUFACTURERS, 
SOLID SULPHURIC ACID and BICHROMATE SALT for EXPORT 

С. BOOR & CO., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES, AND LEADING TELECRAPH COMPANIES, 


| IT IS WORTH YOUR WHILE TO BUY DIRECT. — 
THE RELIANCE LUBRICATING OIL CO. 


MANUFACTURE AND SUPPLY ON APPROVAL HIGH-CLASS 


RELIANCE NON - CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 
Engine, 114d.; Cylinder, 11}d.; Machinery, 11}d.; Spindle, 9]d.; Gas-Engine, 1s. 6d.; 
Dynamo Oil, 1s. 6d.; and Best Cylinder Lubricant, 1s. 9d. per gallon, carriage paid. 
Testimonials from all Trades in all Towns. 


RELIANCE LUBRICATING OIL COMPANY, 


| 
SHEETS VALVES | 
TUBES WASHERS phone No. "Avenuo ад Tel London." А BO C 
RODS i Price id]! DAILY © [Price 1d. 


STAPLES "ein TENDERS ano CONTRACTS. 


| 
| 
E! 


# 

» 
ows 
— 


ava | The New London Daily Paper. 
b! | Contains :— 
VIE | li ALL THE CONTRACTS OF THE DAY. 
68.69.70 & 71 | Including — 
dior rod от M THE ELECTRICAL AND ENGINEERING 
CHISWELL STLONDON EC | REQUIREMENTS OF THE WORLD. 
m , т. „. Ot all Newsagents, and at Messrs, Smith's Bookstalls by order, or of the Publisher. 
= = — ose э-н» Subscriptions:—3 months, os. od.; 6 months, 19s. 6d.; 12 months, 395. 
~ н — —— = — post free. Single Copies 1d., post free 13d. 
fe — Cloth. er wn vo. price 78. 6d., post ire; с. ADVERTISEMENT RATES uren, 
ELECTRIC LIGHTING. By JOHN W. URQUHART, C. E. BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, E.C. 


Cloth, crown gro. price 7s. 6d., post free. rice 58., post free 
DYNAMO CONSTRUCTION. By the SAME AUTHOR. | STANDARD METHODS AN T PHYSICS AND ELEC- 
Cloth, crown Svo, price 78. 6d., post free. 
ELECTRIC SHIP LIGHTING. By the SAME AUTHOR. 
“THE ELE "TRICIAN " PRINTING &*PUBLISHING CO, Ltd., | THE ELECTRICIAN „ PRINTING AND PUBLISHING CO., Ltd. 
Salisbury-court, Fleet-street, London, Е.С. 1, 2 and à, Salisbury Court, Fleet Street, London, E. C. 


TRICITY CRITICISED, AND A TEST FOR ELECTRIC METERS 
PROPOSED. By H. A. NABER. 
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зз Е Еки 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS. GENERAL 
_ CONNECTIONS. _ | 


TEH 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN. PACIFIC AND EUROPEAN, AND AFRICAN 
СЕ TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE- TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to эра Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Bengueila, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycheiles, Mauritius, 
and Manila. Sp ee 

| Telegrams should be sent from the Company's Stations— 
LONDON-—1!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
| _ STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 87, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.0., and 448, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUOHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, cr enu: Salonica, Smyrna, Ohio, 8 се Rettimo, Canea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, киш ешш Сш Santa a, Tinos, Andros, Zea, and 
| e Gree 


This Company's Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its. Main. Sections. 


ding Tel trom Postal Stations СС JJ these words bet tulto 
v are gene tend err he VLA НА STERN, "viiia y 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES, 
Winchester House, 60, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNEQLED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 

MENTS, OHINA, MANILA, OOOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


Messages are accepted ab the Company's Offices— 
LONDON: 18, Old Broad Street, E.O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. 

LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 

"Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 

at any Postal Telegraph Office throashout the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED WV LA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
Application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., E.C. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. ia SHIPS, STEAMERS, YAOHTS (Inside or outside), LAMP-POSTS (Gas and Electric), 
and for ALL PURPOSES where a hard and washable surface is Has stood years of rough we 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Uis tc Iron Seracietel; Roofing, "Gas Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, 0%. 
BROWNINO'S PRESERVATIVE ANTI-FOULIRG GOMPOSITIONS. " 
s a Perfeot 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION "or damp Walls.” 


` Prevents decay and makes perfectly гу евіћегргоої Stone, Marble, Brick, Cement, Plaster, &c. The only solution used en OLEOPATRA’S NEEDLE 
which has been preserved by it 18 YEARS. 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIOHS— 


OLÉOPATRAS NEEDLE 
‘MUVIN BOVUL 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' W BATHERPROOP LONDON." 
; Duncan Wallet and Co., 

E p P 8 8 EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 


GRATEFUL—COMFORTING, 114, FEM@HURCH STREET, LONDON, E. C. 
даган SI E ET UBL GAUL a ERLE 


Special Arrangements 

3 and Bonded Stores do the CABLE STBAMERS 
of several VARIOUS STATIONS of the EASTERN, EASTER 
AND SOUTH AFRIDAN an BASTERN RITRENBION, A AUSTRALASIA, AND 
CHINA TELBGRAPH ООШРАКТЕВ, and are prepared һе execute sies rdg ЫНЫ, on specially 


favourable terms on shortest noti 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL WAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEANERS, DUCAL LIRE, CLAN LINE, RATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT а HOLT, Messrs, MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM HAVIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, =- GARFORD ST, LONDON. E. 


TELEGRAPHIC ADDRESS! " KIRKALDY LONDON." 
F 
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THE EASTERN « SOUTH 
THE AFRICAN DIRECT TELEGRAPH COMPANY, ишт, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


e09999999999999 


The above Companies, by means of Oables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL. 


EAST COAST. 


ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. # DAR-ES-SALAAM.’ 
WEST COAST. 

- BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). - BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
ACC 4 KOTONOU (Porto Novo). 
PEER PRINCIPE, GABOON. 

. S. THOMÉ. WHYDAH. 

BRASS. LOANDA. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 


Books of Forms, Tariffs and all Information can be obtained at the Company’s Head Offices, Winchester House, 60, Old Broad Street, E.C. 


By order, 


H. E. PLANK, Secretary, 


GEORGE DRAPER, Seocretury, 
Arnioan Отвист Texzcraes Company, 


Eastern ann Sours Arrioaxn TELEGBAPB 
Oompany. 


J. CAMBROOK, Secretary, 


Wrst Arrioan Teiecnarn Compare - 


THE ELECTRICIAN, MARCH 26, 1897. . XXXVii. 


t Р 
pnt! 


n 
{ЖМ artiniqu 
Sar 
‚ лааа 
nf & $ vr АТ rini 
«С; А J., N 
S. Fernando Y p А 
orb os 
- Paramaribo N ava, 
enavertur 


7 Guayaquil Manaos © 
€; 


fena 
rayta 


NS S о U 4 


Ca / / ao 


Эта» 2, , 
5 Mal donade 


О, 
4 
fe Уе 0 


THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, In. 
THE WESTERN « BRAZILIAN TELEGRAPH C0., Ln. 


HE above Companies connect the Continent of Europe with that ot South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 

Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 

Gatharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 

from Pernambuco to Ceara, Maranham, and Para. | 

Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


e. d. s в. 

Madeira — .. .. . - . „ 1 2 Argentine Republic—All Stations — 4 8 

Gape Verde d bin uU) йе Xm $8 І : Paraguay—All Stations гоо a e 
99 T . 0 vee oon oa bun 

Br azil—Pe buco M Е _. РА " u 8 6 Bolivia—All Stations osa oa oon Pes sas -m 6 2 

„ All other Stations —. .. 4 6 Chili— All Stations —~ —~ m _ ~ ~ 6 2 


000000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Officea of the 
Companies. Messages should be marked “Via Eastern.” 


By Оврев, | 
RIOHABD OOLLETT, Secretary, 
:Brazmianx SUnnannm Тигвеварв Oo., WixouHzsrER Housz, Ор Broan STREET. 
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THE LEADING ATLANTIC CABLE COMPANY. c 
MACKAY - BENNETT SYSTEM SAY ЕЕ. 
752 — E^ 
: | Б 
„үнс THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
225 SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 


UNITED STATES. 
SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
maintained in the United States, covering ALL COMMEROIAL POINTS IN THE COUNTRY. 


CONNECTIONS. CANADIAN PACIFIC TELEGRAPHS reaching ail important places In CANADA,from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


at 1 9» o insure your Cablegrams being forwarded by this Company's system, please mark them Ve COMMERCIAL,’ which 
VIA COM M ERCI AL. Indication іг vet charged for; or use the Company's own-forms, bearing {te GLOBE trade mark S 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 
HEAD Орто: 958, BROADWAY, NEW YORE, U.S. A. ENERAL OFFICE, LONDON, 
PRBSID 


GENERAL 
J. W. MAOR AY, ENT. BISHOPSCATE NOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, T3 
Guo. G. WARD, VICE-PRESIDENT & GENERAL MANAGER. FREDERICK WARD, MANAGER IB ENGLAND. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U. S. A. 
THOS, T. ECKERT, Prestaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES frem PENZANCE, Cornwall, to MEW YORK CITY direct. Beth Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA ises 740,000 MILES of 
WIRE, and $1,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Oables of the MEXICAN vhe 
OENTRAL and SOUTH AMERICAN TELEGRAPH OOMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERIOA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the CUBA SUBMARINE 
' and WEST INDIA AND PANAMA TRLEGRAPH OOMPANIES for 


ALL POINTS in the WEST INDIES. 
RXGLUSIYE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 
То ensure the Direct and Prompt Transmission of ар. а from any Telegraph OR to all places in the Western Hemisphere 


€ Xin Western Union.“ n willbe tansmines 


The Offices of the Company обо GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 
RECEIVING OFFICES: 


40, MARK LANB, LONDON 2, NORTHUMBERLAND AVENUE LONDON, W.O. | 1, PANMURE STREET, DUNDEE. 
$1, ROYAL BXOHANGN LONDON, Б. AS, BXCHANGN BUILDINGS, LIVERPOOL. ' 106, GEORGE STREBT, EDINBURGH. 
105, FENOHURCH LONDON A EO. RAOKHALL CHAMBERS WIN ST. BRISTOL.| EXOHANGE BUILDINGS, LEITH. 
ayVINGH AM нова, Е гов 8T. STRAND, | 29, GORDON STREET, GLASGOW, | 7, ROYAL RIOHA NGB, BANW RT., MANOBESTER 
LON DON 10, FOBSTBR пае BRADFORD. r SIDE, NEWCASTLB-OF -TYNE. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1860), 


Eleotrioal Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed 41,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, k. C. 


WEST HAM ALLEGED SCANDAL. 


ELECTRIC LIGHTING CONTRACTS. 


OTICE is Hereby Given that Mr. ERNEST BAGGAL- 


LAX, the Stipendiary Magistrate for West Ham, will hold an INQUIRY into 
the above ALLEGED SCAND at the TOWN HALL, WEST HAM, on TUESDAY 
NEXT, the 6th April, at 12 o'clock noon. 
By order of the Council, 
FRED. E. HILLEARY, Town Clerk. 


March 3186, 1897. 


TENDERS INVITED. 


QT. PANCRAS ELECTRIC LIGHTING. 


The ST. PANCRAS VESTRY are prepared to receive TENDERS for the WIRING 
and other work in connection with Electric Lighting of the Whitfleld-street Baths 
and Washhouses. 

Copies of the Specification and Conditions of Contract can be obtained, and a Plan 
of the general positions of the lights inspected, at the Electricity Department 
Offices, No. 57, Pratt-street, N.W., on payment of a deposit of £1, which will be 
returned on receipt of a bona fide Tender. 

Tenders to be sent to the undersigned, endorsed Tender for Wiring Baths and 
Washhouses," by 12 o'clock noon on TUESDAY, the 27th April, 1897. ке 

The Vestry do not bind themselves to accept the lowest or any Tender. | 

C. H. F. BARRETT, Vestry Clerk. 

Vestry Hall, Pancras Road, 


London, N.W., 31st March, 1897. 


BOROUGH OF KINGSTON-UPON-HULL. 


ELECTRIC LIGHTING. 


The ELECTRIC LIGHTING COMMITTEE of the Hull Town Council are prepared 
to receive TEN DERS for the SUPPLY and ERECTION of the following PLANT :— 


Section A. LANCASHIRE BOICERS. 

Section B. BABCOCK-WILCOX BOILER. 

Section C. GREEN’S ECONOMISER. 

Section D. OVERHEAD TRAVELLING CRANE. 

Section E. HIGH-SPEED ENGINES. 

Section F. CONDENSERS, PUMPS, STEAM-PIPES, &c. e 

Section G. CONTINUOUS CURRENT DYNAMOS (High and LoW-tension), 
TRANSFORMERS, SWITCHBOARDS, «с. 

Section H, STORAGE BATTERIES. 

Section I. HIGH and LOW -TENSION MAINS, 
BOXES, &c. 


Specifications for the above (the whole bound up in one Specification), with 
Conditions of Contract, may be obtained at my Office on and after the 17th instant, 


CASINGS, JUNCTION 


on payment of £2. 2s, for each copy. This sum will be refunded on the return of the 


Specification, with a bona fide Tender for one or more of the sections. 

The Committee reserve to themselves the right to accept the Tender of any Con- 
tractor for any one or more of the sections, and they do not biad themselves to 
accept the lowest or any Tender. 

Tenders, sealed and marked Electric Lighting :—Tender for New Works,” must 
be delivered to the Chairman of the Electric Lighting Committee, Town Hall, Hull, 
not later than noon, on THURSDAY, 8th April, 1897. 


By order, 
A. 8. BARNARD, Borough Electrical Engineer. 
Dagger-lane, Hull, 
13th March, 1897. 


OUNTY BOROUGH OF SALFORD. 


The CORPORATION invite TENDERS for the FITTINGS, &c., required (includ- 
ing Fixing) for Lighting with Electricity certain rooms in the Salford Town Hall. 
лала of the Town Hall may be obtained from the Borough Engineer, Town Hall, 

ord. 

Tenders, endorsed Electric Lighting of Town Hall," together with Drawings, &c., 
to be sent to me, addressed to the Chairman of the Town Halls, &c., Committee, 
on or before MONDAY, the 19th April next. 

By order, 


. Town Hall, Salford, 29th March, 1897. 


COUNTY BOROUGH OF CARDIFF. 


ELECTRICITY WORKS. 
The CORPORATION are prepared to receive TENDERS for the MANUFACTURE 
and DELIVERY and LAYINO of HIGH and LOW PRESSURE COMPOUND CON- 
CENTRIC CABLE, and sundry TRANSFORMERS. 


SAMUEL BROWN, Town Clerk. 


Particulars may be obtained on and after Saturday next, April 8rd, on application 


to Mr. Neville Appelbee, Electrical Engineer, Town Hall, Cardiff, upon the deposit 
of £1. 18.. which will be returned upon receipt of a bona fide Tender. : 

Sealed Tenders, addressed to me, and endorsed as directed in the Specification, 
must be delivered at my office not later than WEDNESDAY, April 14th, 1897. 


igned, 
J.L. WHEATLEY, Town Clerk. 


Town Hall, Cardiff, March 30tb, 189 , 


2 Gold Medals. 


a ST A N L E Y rx 9999999 
, Manufacturer of 
DRAWING and SURVEYING INSTRUMBNTS | 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices. 
— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, Turnstile London.” | . . Telephone, 651&8 


APPOINTMENTS VACANT. 
QT. PANCRAS VESTRY. 


REQUIRED, a competent DISTRIBUTING ENGINEER, who has had experience 
in a cable factory, and in the laying and maintenance of electricity cables, &c. ; 
salary, £200 per annum, increasing £25 annually to £250 per annum. Applications 
to be made upon forms to be obtained of the undersigned, with all further par- 
ticulars, and to be sent in duly filled up not later than noon on TUESDAY, the 13th 
April, 1897, Personal canvassing will disqualify. 


РЕ С H. F. BARRETT Clerk. 
. F. Vest er 
Vestry Hall, Pancras-road, N. W., Y 
81st March, 1897. 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXCHANGE, are inserted in “ THR ELEOTRIOIAN ” at the following low rates: 


Three Lines and Under T 8 M — 18. 6d. 
Per Line After.. = ae " — — ва. 
Nine Words to the Line. 


SITUATIONS VACANT AND WANTED, &c. 
J)FAUGHTSMAN WANTED in Electrical Engineering 


Works.—Apply, giving full particulars of experience, and atat salary re- 
quired, LAURENCE, SCOTT AND Co., Ltd., Norwich. | DE AMNI 


WV ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c., 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, E. C. 


WIN TED, a Working FOREMAN, who thoroughly under- 


stands the manufacture of Compound and Fibrous Cables, and also the 
porting down of plant for same.—Address by letter, CABLE," care of J. W. 
ickers, 5, Nicholas-lane, Е.С, 


LECTRICAL WIREMAN,—Good hand. Lighting, bells, 


“telephones; can fill up time in general workshop. Good references.—'' C. C. 
13,.Church-street, St. Ebbis, Oxford. 


W IREMAN, having had several years’ experience in instal- 


.Jation work, SEEKS EMPLOYMENT ; good reference from last employer. — 
„G. C., 7, Almorah-road, Islington. 


OREMAN of Fitters and Turners.——RE-ENGAGEMENT 


Wanted ; long varied Practical Experience, Dynamos, Motors, &c., Electrical 
and Mechanical Iron and Brass Work ; highest references.—2456, Electrician Office, 
Salisbury Court, Fleet Street, E.C. 


SjOUTH AFRICA.—ELECTRICAL ENGINEER, shortly 


disengaged ; lighting, power, and telephone; or open to accept Agency.— 


Address, T. ASHTON, Post Office, Cape Town, S.A. x 


ARTNERSHIPS.— To Electrical Engineers, Manufacturers, 


CAPITALISTS, and Others.—The undersigned privately ARRANGE PART- 
NERSHIPS, introduce Capital, and effect the SALE and PURCHASE of Engineering 
and Manufacturing Businesses, Strictest confidence observed.—Messrs. CHAS. 
RICHARDSON AND Co., Engineers’ Agency, 342, Strand, London, W. C. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 
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NOTES. 
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Ar the last meeting of the Institution of Electrical Engi- 
neers, Sir Henry Mance announced, to one of the smallest 
audiences we have yet seen in the course of this session of 
small gatherings, the pending retirement of Mr. Wess from 
the Secretaryship. 


Mr. Wess will complete his twentieth year of service at 
the beginning of next year, his appointment having been 
announced by Sir Freperick Apex at the ordinary general 
meeting held on February 18, 1878. At that time the total 
membership of the Institution was under 1,000; to-day it is 
nearly 9,000. In 1878 there was no such thing as statutory 
electric lighting; for there were no statutes and no glow- 
lemps, and the Institution occupied itself exclusively with 
telegraphic matters, with an occasional incursion into the 
then fresh and wonderful field of telephony. For instance, on 
May 28, 1878, we find Mr. Prezce delivering a characteristic 
address on ‘‘ The Connection between Sound and Electricity,” 
in which he announced Prof. Hucnzs' discovery of the micro- 
phone, and on which occasion the Institution was honoured by 
the presence and remarks of his Grace the Duke of Anavrr, К.С. 
In fact, since Mr. Wess was appointed to the Secretaryship 
the face of the electrical industry has been changed. Tele- 
phony has become a rival, and a serious rival, of telegraphy ; 


PRICE SIXPENCE. 


electric lighting is a vigorous competitor of gas; electric 
traction threatens the very existence of the tramway horse; 
and the electric transmission of power bids fair to disturb and 
destroy many old-established industries and to give birth to 
innumerable new ones; whilst in the near future men of 
foresight anticipate similar victories for electro-chemistry and 
electro-metallurgy. After twenty eventful years such as these 
and at the age of nearly three-score years and thirteen Mr. 
Wess has well earned the right to retire; and when the time 
for the actual relinquishment of his stewardship arrives 
we feel sure the best wishes of the many electrical friends he 
has made since 1878 will go with him, and their appreciation 
of his long labours will, we trust, take some graceful shape, 
likely to be appreciated by one who has done his best in a 
somewhat difficult post. 

Ir is tolerably evident that the circular sent round by the 
Royal Society in regard to the proposed Victorian Research 
Fund was not intended to encounter the publicity incurred by 
its appearance in the last number of the Journal of the 
Society of Arts. When it has been decided to draw money 
from the pockets of the public it is obviously desirable that 
something definite, attractive, and intelligible should be 
placed before potential donors. It cannot be said that 
these conditions are complied with in the circular which we 
reproduce in another column. Even to the scientific world it 
is a little nebulous. That * men of science" should desire 
to worthily commemorate Her Masesty’s reign is most 
laudable; but it may be doubted whether the public, 
which is just now being pressed on all sides for dona- 
tions to this, that, and the other praiseworthy object, 
will be very much impressed by a commemoration “ on the 
part of men of science," in which the chief gifts are to be 
looked for from the public." Again, the advancement of 
all branches of science in all parts of the British Empire " 
is a large and at the same time a vague order. It is needless 
to say that we should be delighted to see the Victorian Research 
Fund a pronounced success; but we cannot say we are 
particularly sanguine of such a consummation. 


— аа 


TRE series of articles by Mr. Kznsmaw concluded in 
this week’s issue will have given much cause for self-con- 
gratulation to those who have decided to turn their attention 
to electro-chemistry. There is little reason to doubt the 
author’s conclusions that development is to be looked for not 


744 


THE ELECTRICIAN, APRIL 2, 1897. 


only from the processes already started, but also from fresh 
industrial applications. If this country, however, is to share in 
the profits of the expansion we must be prepared to follow the 
example of Germany and the United States, and make provision 
for the supply of the skilled labour required. In England we 
have only four electrolytic copper refineries, and their output 
is small ; and yet this industry originated with us, and, as Mr. 
Kersuaw shows, there is no adequate economic reason why we 
should not be able to compete successfully in this field with the 
United States. It will be observed that on the whole we are 
most behind in those industries in which applied chemistry 
plays an important part, and this appears to bear out Prof. 
Н. E. Agmstrone’s contention that we do not as yet fully 
realise the commercial value of chemical science. We used 
to be told that electrolytic processes were very simple; 
you made a solution, switched on the current, and elec- 
trolysis did the rest without demanding any attention 
or skill from the operator; but this is not the case, 
as anyone who has tried the experiment will admit. 
The cost of power is not the prime factor in the cost 
of production in many electrolytic processes, as so much 
depends on the supervision, which checks small and con- 
tinuously occurring sources of loss here and there, which 
amount to a great deal in the aggregate, and seriously increase 
the working expenses. Skilled labour, working under trained 
supervision, is just as necessary in electro-chemical processes 
as it is in the engineering workshop; and while we have 
abundance of this to enable us to compete successfully 
with other nations, we are falling behind where chemistry 
is required, and shall continue to do so unless we take steps 
to secure an adequate supply of the kind of labour rendered 
necessary by modern scientific progress. 


Tue meeting of the Physical Society last Friday was а 
field day, evidently intended to follow out a suggestion, which 
was made a short time ago, that it would be conducive to the 
interests of the Society if occasional meetings were held at 
various places where apparatus abounds and where researches 
are wont to be made. By the invitation of Prof. Smvanus 
Тномрѕом, the Society held its last meeting in one of the 
lecture rooms at Finsbury Technical College, for the purpose 
of seeing and discussing a considerable variety of experiments 
and working models. That the arrangement acted as a tonic 
was evident from the largely increased attendance; and we 
hope that by a judicious number of such meetings in each 
session it will be possible to stimulate members to a larger 
regular attendance at the ordinary meetings, and a better 
appreciation of the delights afforded by the informal little 
discussions which usually take place at them. But while 
we should rejoice at an increase in the prosperity of this 
useful Society, we should much regret if a large accession 
to the number of regular attendants should have the effect 
of destroying the informality and cosiness of the proceed- 
ings. Formal discussions and long-drawn set speeches are 
more common in large assemblies than where only two or 
three are gathered together. 


— — 
Ir is almost inevitable, and perhaps not altogether un- 
desirable, that on “ experiment day " a wide range of discon- 
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nected subjects should be brought forward for discussion. 
It was a far cry from Mr. ArPrEvanp's curious mercury-globule 
* coherers" to Mr. Darsv's collection of kinematically con- 
strained models, or to Prof. THompson’s quaint exhibition of 
the properties of heat-indicating pigments; but one and all 
were in the nature of light refreshments, the chief char- 
acteristic of which is—or should be — variety. Prof. Ramsay 
mentioned an attempt to turn to practical account the 
principle upon which Mr. AprLETARD's experiments were 
based; but though he had undoubtedly hastened the separa- 
tion of cream from milk by this means, he was re- 
warded for his hurry only by an unpalatably sour article. 
However, the same principle, we think, might more 
successfully be applied to the separation of oil from water 
or condensed steam ; and, from the promptness with which 
the oil-and-water mixture exhibited by Mr. AprpLeyarp was 
“ separated," we judged that the operation had commercial 
utility in this direction. Much depends, of course, upon the 
time which is taken by the electrification to separate out the 
last trace of oil. A practical use may also be found for Prof. 
TxHompson’s heat-indicating paints, which might be employed 
to indicate excessive temperature in parts of machinery, such 
as a bearing or a thrust block. Indeed, we believe such paints. 
have already been so used. In another exhibition made by 
Prof. Тномрвон, namely, the model for producing straight-line 
motion from two opposite circular motions in the same plane, 
we detected a family likeness to, if not an identity with, 
Warrs well-known parallel motion. The only difference 
between the two is, that in Warr's linkage the motion is 
restricted between certain limits, whereas in Prof. Тномрзок?в 
model the equivalents of Wart’s links are extensible, and thus 
enable the motion in a circle to be continuously maintained. 


DiFFERENT people have different opinions as to the rason 
d'étre of submarine cables. To the shareholder they spell 
dividends, to the emotional rhetorician they bind together the 
various nations of the earth in the bonds of peace, and to the 
merchant they mean rapid communication between industrial 
centres. For the physiographer, however, submarine cables. 
exist for quite other reasons. The physiographer wants to 
know something more about the ocean bed; and, as Mr. 
BucHaNaN expressed it in the course of his remarks on Mr. 
Benxst’s Institution Paper, the only way of arriving 
at any reasonably true conclusions in this direction is 
through the medium of cable breaks. In this dictum the 
Hydrographer to the Admiralty cordially concurred. All that 
is now wanted is a short Act of Parliament, which, no doubt, 
Mr. Henner Heaton would gladly undertake to draft, pass, 
and enforce, making it obligatory upon our Cable Companies 
to lay all future cables across the most disturbed regions of 
the ocean bed. In this manner alone can mankind hope to 
acquire accurate knowledge of ocean-bed phenomena at a 
sufficiently rapid rate. 


Jupcine by the accounts we have noticed of meetings held. 
by Post Office telegraphists in various parts of the country, ag 
well as in the metropolis, there is reason to fear that dis- 
satisfaction with the recommendations of the Tweedmouth 
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Committee is both serious and widespread. We do not 
remember any previous instance of Departmental reforms 
having met with such instant condemnation. The effect of 
abolishing the distinctive grades of second and first-class tele- 
graphists is largely prospective, and does not benefit the 
Senior men at all. Great stress is laid, also, upon the 
inadequate pay of officers who have had five years’ service ; 
that is to say, of those who are just entering upon manhood 
when the struggle of life begins. It is a pity the Committee 
could not see its way to satisfy this demand. The pay of 
beginners is, we consider, very liberal—almost too liberal; 
but the annual increase afterwards is of unvarying smallness ; 
whereas the needs of the recipient increase very heavily, 
and with comparative suddenness, at the age of one or two- 
and-twenty. In the interests of a great public service it is 
much to be regretted that this opportunity of removing the 
discontent of its employés has been neglected. 


——— ilu. 9— 9 ————— 


British Association.—At the forthcoming Toronto meeting 
Prof. A. R. Forsyth will be President of Section A; Prof. 
Ramsay taking charge of Section B ; and Mr. G. F. Deacon of 
Section G. 

Motor Cab Oompetition.—The Automobile Club de France 
has published particulars of a motor cab competition to be 
held on April 4, 1898. Perhaps by then a few practical 
cabs of this type will have been built. 


Telephony in Munich.—A heavy fall of snow, on March 14, 
did considerable damage to the telephone wires at Munich. 
Out of 4,100 connections, 2,470 were interrupted. The damage 
is estimated at from £2,000 to £2,500. 

New Books.—Lord Armstrong has in the press a monograph 
on *' Electrical Movements in Air and Water, with Theoretical 
Inferences.” "The book, which will be copiously illustrated by 
the Autotype Company, will be published at an early date by 
Messrs. Smith, Elder and Co, | 

Tramway Exhibition. — A * Tramway Technical Exhibi- 
tion" is to be held in Hamburg from the 5th to 9th August, 
under the auspices of the Verein Deutscher Strassenbahn und 
Kleinbahnverwaltungen. This society announces a general 
meeting to be held at the Exhibition on the 6th and 
Tth August. 

Personal.—On the 3rd April, Mr. Gabriel Andreoli will sail 
for South Africa in the “Tantallon Castle.” Mr. Charles 
Butters, Managing Director of the Rand Central Ore Reduction 
Company, has engaged Mr. Andreoli specially for electrolytic 
work, who will afterwards go to America and Australia to 
start large electrolytic installations for the recovery of gold 
from its solutions. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Puerto Plata—Martinique ...... Dec. 19,1835 ... — 
Obidos— Parintins .............. ... Dec. 7,1896 .. — 
Saigon— Bangkok Feb. 3, 1897 — 
Assab—Massowae n Feb. 20, 1897 Mar. 26, 1897. 
Emden — Vigo Mar. 24, 1897 — 
Malta — Alexandria Mar. 23, 1897 ... Mar. 29, 1897. 
Tenedos—Dardanelles ...... ..... Mar. 25, 1897 Mar. 29, 1897. 


The Presidency of the Chemical Society.— The annual 
meeting of the Chemical Society was held on Wednesday after- 
noon in the rooms of the Society in Burlington House. "There 
were two rival candidates for the Presidental chair— Prof. 
Dewar and Prof. Ramsay. The first-named was nominated by 
the council. The result of the ballot was that Prof. Dewar was 
elected President by a substantial majority. The greatest 
excitement prevailed. 


The Speed of the Dublin-Dalkey Cars.—A public meeting 
was held at Kingstown on Wednesday, 24th ult., for the pur- 
pose of supporting the movement in favour of increasing the 
speed of the electric cars on the Dublin-Dalkey tramway. The 


meeting was of a very noisy character, the speakers being 
frequently interrupted, and at one point a row took place 
between the railway and tramway partisans in the body of the 
hall, the police having to be sent for. No resolution was 
carried. | 


X-rays.—Mr. А. А. С. Swinton will give a Paper at the 


Camera Club, upon the subject of X-rays, upon April 12th. 
A number of new experiments will be shown, illustrative of 
the properties of cathode rays, and their relation to X-rays. 
Mr. Swinton will also exhibit a new and improved form of 
Crookes tube, adapted for practical X-ray work, with which, 
by means of & simple adjustment, it is possible to vary the 
penetrative quality of the X-rays with a constant vacuum, and 
also to compensate for variations in the vacuum. 

The Electric Railway Bills.—On p. 711 of our last issue we 
suggested that the promoters of the Brompton and Picoadilly 
Circus Railway had been able to accede without demur to the 
demand for an insulated “ return," owing to the fact that they 
intended to adopt the three-wire system, using the rails, &c , not 
asreturnto the power house, but merely as the neutral conductor. 


We understand, however, that the spirit of the written under- . 


taking which has been given by the promoters of the Brompton 
and Piccadilly Circus, the City and West End, and the 
Metropolitan District lines is that all conductors used to carry 
current to or from any train shall be insulated to the satisfac- 
tion of the authorities of the City and Guilds of London 
Institute, and that it is intended to comply with the spirit of 
the agreement. 


The Gauss-Weber Memorial.—In December, 1892, as some 
of our readers may recollect, a scheme was set on foot in 
Gottingen for the erection of a monument to Gauss and Weber, 
and a sum of 23,520 marks (about £1,176) has now been col- 
lected. The Committee have decided that a very artistic 
design of Prof. Hartzer, of Berlin, representing the two great 
physicists in earnest consultation, is the most suitable. The 
group is to be cast in bronze, and to be set on a pedestal of 
polished granite. It is found, however, that the fund collected 
will not quite suffice to defray the cost of the memorial, and 
the Committee have now issued a circular soliciting further 
subscriptions, which will be gratefully received by their trea- 
surer, Herr Siegfried Benfey, of Gottingen. The artist is already 
engaged on the work, and it is expected that it will be com- 
pleted in two years. 


Glasgow and the Telephone.—On Wednesday a deputation 
from the Telephone Committee of the Glasgow Town Council 
waited upon the Postmaster-General, the Duke of Norfolk, 
and urged that the General Post Office should decide definitely 
as early as possible whether it would or would not comply with 
the request of the City Corporation for a telephone licence, which 
had now been four years under the consideration of the Depart- 
ment. The deputation, which was accompanied by Sir Charles 
Cameron, M.P., Mr. Alexander Cross, M.P., and Mr. Provand, 
M.P., urged that as a matter of high municipal policy it was 
inexpedient that a private company, like the National Tele- 
phone Company, should have the right to interfere with the 
streets in order to lay the improved underground service that 
was needed, that the Corporation could supply an efficient 
service at half the price now charged by the Company, and 
that if & licence were granted to the Corporation it would 
probably yield a greater revenue to the General Post Office 
than was now derived from the City. The Postmaster-General 
promised to carefully consider the matter, and to give an 
answer as soon as possible. 


Sir George Stokes.—'' The present year being the 60th of 
Sir George Gabriel Stokes's connection with Cambridge, the 
wish," says Nature, has been expressed that his bust should 
be executed by some artist of eminenre, and should be pre- 
served in the Hall of Pembrok- College, Sir G. G. Stokes 
having been a member of that since October, 1837. A working 
committee has been formed for carrying out the proposal, and 
Mr. Hamo Thornycroft, R.A., has expressed his willingness to 
undertake the work of executing the bust. The committee 
are desirous, if general support is given to the project, that a 
replica of the bust should also be executed, and presented to 
the University, in which Sir G. G. Stokes has held the Lucasian 


746 


Professorship for nearly 50 years. For this double purpose a 
sum of not less than 400 guineas will be required, of which 
amount about one-third has been given or promised. Donations 
may be paid to the credit of the ‘ Sir G. G. Stokes Bust Fund’ 
at Messrs. Barclay and Co., Mortlock’s Bank, Cambridge, or to 
either of the Secretaries, Rev. C. H. Prior, and R. A. Neil, at 
Pembroke College.” 


The Institution Premiums.—At the meeting of the Insti- 
tution of Electrical Engineers on Thursday of last week, Sir 
Henry Mance announced, as already briefly stated in our last 
issue, that the Council propose to make the following recom- 
mendations next session with regard to the amounts offered 
annually for premiums :—For Papers read before the Institu- 
tion, the “Institution " premium will be increased from £10 
to £25. The Paris Electrical Exhibition premium will be in- 
creased from £5 to £10, and the Fahie premium will be 
increased from £5 to £10. For original communications not 
read but accepted for publication in the Journal of the Insti- 
tution two premiums will be offered, viz., one of £10, and one 
of £5. For Papers read at the Students’ Meetings three 
. premiums will be offered, viz., one of £10 and two of £5. 
Hitherto Papers by members of the Council have been con- 
sidered ineligible for premium ; but this rule hax excluded so 
many valuable and important Papers that the Council have 
considered it advisable to amend it in the following manner, 
which they think will attain the object for which the original 
rule was framed. The amendment reads :—'* That no member 
who has contributed a Paper shall be a member of any Com- 
mittee to make recommendations with regard to awarding the 
premiums for Papers read during the session in which he has 
80 contributed a Paper.“ 


The New York-Haiti Oable.—Since the recent dismissal of 
the action instituted by the United States Government, re- 
quiring the United States and Haiti Telegraph and Cable 
Company to show cause why an injunction should not be 
granted restraining the operation of the cable, public traffic 
bas continued to pass over the cable, and it is working well. 
At New York it is operated from the Commercial Cable Com- 
pany’s office and at the Cap Haitian end by the Compagnie 
Francaise des Cables Télégraphiques in their own office. Up 
to now the traffic bas been almost exclusively local, direct 
communication beyond Haiti by the French West Indian 
system, of which thi« cable forms a part, being still inter- 
rupted. A respectable number of messages, however, passes 
over the line, and when the French system has been re- 
stored and efficient communication established from Haiti 
onward to French Guiana, Dutch Guiana and Brazil, it 
would seem that the French ought to make their pre- 
sence felt in the West Iudies. Evidently an important 
gainer by this well-arranged scheme is the Commercial Cable 
Company ; for, as is an open secret, the new cable has long been 
a pet idea of that Company, securing them, as it does, the 
return traffic on messages forwarded vid their own cables to 
the West Indies and places beyond, which hitherto has passed 
through other channels and been lost to them. It must always 
be remembered that in conjunction with the new French 
Atlantic cable, about to be laid this summer, the New York- 
Haiti sectio», from which a foreign company bids fair to reap 
such advantages, is heavily subventioned by the French 
Government. The cable steamer *' Portefia," belonging to the 
Compagnie Francaise, left Havre last week for the West 
Indies, after loading cable at Calais and in London. She is 
charged, inter alia, with the repair of their long dormant Puerto 
Plata Martinique section of cable. 


Victorian Research Fund.—The following circular has been 
sent round by the President of the Royal Society to various 
public bodies :— 


"SIR : Upon the invitation of the President and Council of the Royal 
Society, the Presidenta of scientific societies in London met the President 
and officers of the Society on February 9th to consider whether any, and, 
if во, what steps should be taken on the part of men of science to com- 
memorate the present 60th year of the reign of Her Gracious Majesty the 
Queen—a period so rich in scientific discoveries. At that meeting, which 
was & very representative one, it was unanimously resolved : — * That a 
Fund, to be called the Victorian Research Fund, be established, to be 
administered by representatives of the various scientific societies, for the 
encouragement of research in all branches of science.’ To raise a fund 
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of such & kind worthy of the occasion, the active co-operation of all 
the scientific societies of the empire is imperatively necessary ; for 
the fund, to be so worthy, must be a very large one. It is not to be 
expected that scientific societies would in general contribute out of their 
corporate funds, though some might be willing to do so ; but rather that 
the several societies should exert themselves to collect subscriptions to the 
fund. Nor is it to be expected that men of science would themselves 
furnish the required sum. It is to be hoped that they would contribute 
so far as each felt able. But the chief gifts are to be looked for from the 
public, from those who аге not themselves engaged in scientific inquiry, 
and especially perhaps from those whose wealth hae been the direct or in- 
direct result of the scientific progress of the Victorian era. So many 
demands are at the present moment being made in so many ways upon 
the purse for the purpose of commemorating the present year, that it may 
be worth while to point out that, the object of the pro Victoria Fund 
being a lasting one, it is not necessary that the whole fund should be raised 
at once. The fund once established might be increased by subsequent ad- 
ditions, and contributions might be spread over many years, or might not be 
called in until some future time, so that the burden in the present year 
might be lightened. It is proposed that the income of the Victoria Fund 
should be applied to the advancement of all branches of science in all parts 
of the British empire. Should, therefore, the project of the fund be 
approved, and the fund established, its administration will necessitate an 
organisation, the details of which will need most careful consideration in 
order that the fund may be used in the best way in all future times ; but 
such details may be left for the present. Meanwhile, the first step to 
taken is to ascertain whether the proposal meete with such general accep- 
tance among men of science as to justify the President and Council m 
proceeding further in the matter. J heu sperefore been requested by my 
Council to ask you to be so good as to bring the subject before your Society 
at your earliest convenienoe, in order to ascertain whether the pro is 
approved or not, and at the same time to give the Royal Society the benefit 
of the advice of your Society upon the whole matter." 


Contemporary Electrical Science.— The February number 
of the Nuovo Cimento brings the welcome announcement that 
the new Socteta Italiana di Fisica has already a membership of 
214. A list of the members is given. It includes the experi- 
mental science professors of practically all the Italian Universi- 
ties, and a large number of electrical engineers. A provisional 
committee is now being balloted for. This striking and rapid 
success of the Italian body contrasts favourably with the ear] 
days of our own Physical Society. The headquarters will 
probably be at Pisa, and the Nuovo Cimento will become the organ 
of the new society. A staff of abstractors has been engaged, 
and the present number contains 47 abstracts of foreign physical 
Papers. Among the original Papers (which will in future include 
all the chief Italian contributions to physics), there is one by 
M. Pandolfi on the influence of temperature upon discharges in 
rarified air. An ingenious form of movable electrode is used, 
consisting of a point attached to a block of glass containing an 
iron wire coil bearing the current. The block is connected 
with the end of the tube by means of a delicate spring, and 
the block may be shifted forwards and backwards by a 
magnet outside the tube. A high-potential accumulator 
battery is employed to give a continuous current, and the 
tube is placed in a specially-designed thermostat. The 
drop of potential when the tube begins to glow is 
greater the higher the temperature. The maximum pres- 
sure at which the glow commenoes, and the pressure at which 
it ceases owing to exhaustion, both increase with tbe tem- 
perature. The resistance of the tube diminishes exactly in 
proportion to the rise of temperature.——-M. CANTONE con- 
tinues his elaborate and painstaking researches into tbe influ- 
ence of tension and torsion upon the magnetic properties of 
nickel, which has so often engaged the attention of Japanese 
physicists. He traces some curious relations between the elastic 
and the corresponding magnetic behaviour of nickel. 
The March number of the Zettschrift fiir Instrumentenkunde 
contains a description of a quadrant electrometer which places 
the recent French and American attracted-disc patterns hope- 
lessly in the shade in the matter of sensitiveness. The needle 
is charged by a kind of Zamboni pile contained in a glass tube, 
to which the needle is attached. The tube is suspended by a 
quartz fibre, and all metallic conduction through the support 
is dispensed with. Hence the extreme sensitiveness. It will 
be remembered that Mr. Boys proposed such an instrument as 
long ago as 1891, but he obtained somewhat indefinite results. 
The difficulty lies in the constancy of the dry pile, and this is 
now secured by using coatings of tin and lead peroxide for the 
paper elements. The sensitiveness may be judged by the fact 
that 0°01 volt gave a deflection of 72mm. at a distance of 2m. 
The period ів 20 to 30 seconds, and the cost £12.—|K. E. F.] 
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THE MEASUREMENT OF TEMPERATURE: AN APPLI- 
CATION OF THE MEASUREMENT OF RESISTANCE. 


BY G. M. OLARE, B.A. 
(Concluded from page 872.) 


The Callendar-Griffiths Resistance Box. 

To complete these articles, a short description of the resist- 
ance box devised by Callendar and Griffiths may be of service. 
This box has been designed to obviate as many as possible of 
ihe objections and sources of error inherent in the ordinary 
forms. 

À general view of the box in its case is given in Fig. 2, and 
& view of the top of the box in Fig. 8. It will be seen that 
besides a set of coils the box has a bridge wire in addition. 
One arm of the bridge is formed by the resistance to be 
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measured and part of the bridge wire, the rest of the bridge 
wire and the necessary coils forming the other arm. As the 
back coils of the bridge are equal, a pair of compensating 
leads (equal in resistance to those leading to the resistance to 
be tested) may also be introduced into this arm. It is, there- 
fore, not necessary to make separate measurements for the 
leads. When the resistance to be tested is short-circuited, the 
bridge should be in balance with the contact at the centre of 
the bridge wire. Thus, by short-circuiting the bridge by the 
four connectors shown at the right of Fig. 2, the zero of the 
bridge can be readily tested at any time. 

The coils of the bridge are thirteen in number. Eleven of 
these form the ordinary working coils of the bridge. These 
are arranged on the binary scale. The smallest coil, 
marked A, has a resistance of 5 box units. The unit of the 
box is 0°01 ohm. The other coils are respectively 10, 20, &c., 
of such units. The largest coil, L, is 5,120 units. Thus the 
whole resistance о the box is a little over 100 ohms. Since 


the back coils are equal, this is also the greatest resistance 
that can be measured with the box. The other two coils are 
marked respectively Cal. and . The coil Cal. has a resistange 
of approximately the box unit, and is used in the calibration of 
the bridge wire. The coil ¢ has a resistance of 100 box units, 
and is useful for the adjustment of platinum thermometers. 
For if these are constructed so that their fundamental interval 
is 100 box units, then the calculation of the platinum tempera- 
ture is greatly simplified.* 

A movement of two centimetres on the bridge wire corres- 
ponds to the box unit. As it is easy to read this movement 
by means of a vernier to mm,, the least count of the bridge 
is ,dggth of the box unit, ог 0:00001 ohm. The contact 
maker seen on the bridge wire is of a special design to permit 
of this fine adjustment. It also by its construction renders 
injury to the bridge wire impossible. 

In calibrating the bridge wire all that is required is a rough 
adjustable resistance, whose value need not be known. Having 
adjusted this until the bridge is in balance with the slider at 
one end of the scale, the plug Cal. is removed and the slider 
moved until a fresh balance is obtained. The plug is then 
replaced and the external resistance adjusted until the balance 
is again attained at, or sufficiently:near to, the same place 
in the bridge wire, and the process is repeated until the whole 
bridge wire has been traversed. We have thus a series of 
steps on the bridge wire, each equal in resistance to one box 
unit. The length of these steps has been read off on the scale, 
so that if there are any errors in the scale these have been 
introduced into the calibration, and are therefore of no con- 
sequence. 

In the calibration of the coils a somewhat similar process is 
followed. As each coil only differs from the sum of all that 
precede it by five box units, a balance obtained with any one 
coil can also be obtained with the preceding coils, together 
with a length of bridge wire. Thus every coil in the box 
can be readily determined in terms of the bridge wire. By 
using different combinations of coils to measure any resis- 
tance, there is a perpetual check on the calibration of the 
whole box. Any change which takes place in the value of 
any of the coils can be readily detected. It is, however, very 
improbable that much will take place. These coils are of 
naked platinum silver, and are wound on mica frames. By 
lifting the box out of its case all the coils can be seen, and are 
easily accessible. Coils so formed can be very thoroughly 
annealed by passing a strong current through them, sufficient 
to raise them to a red heat, after the coil has been wound. 
They are thus entirely free from all strain. The bare wire 
coils are immersed in a bath of non-volatile hydro-carbon oil 
of high insulating power. This oil can be stirred, and there is 
no doubt that the temperature indicated by a thermometer in 
the oil is also the temperature of the coils themselves. The 
temperature of the box can be rapidly raised or lowered if 
necessary ; and as the coils follow these changes the tempera- 
ture coefficient of the coils can very readily be found. 

The back coils of the bridge also consist of two naked plati- 
num silver coils wound together on the same mica frame. 
There is thus no chance of the two being at different tempera- 
tures. A short length of wire on the top of the box joins the 
two ends of these coils, and on this length is the galvanometer 
contact. If the back coils are not equal the galvanometer 
contact can be adjusted till equality in the back arms is 
obtained. The galvanometer contact is a potential one only, 
so that resistance through the contact is of no importance. 

The top of the box is formed of white marble. This has 
high insulating properties, and is not open to the same objec- 
tions as ebonite. Separate brasses are used for each plug, so 
that the movement of one plug in no way affects the rest. 
Each block and plug is also marked with its distinguishing letter 
and value, so that in case of wear either can be refitted. As no 
part of the plug is wider than the top of the plug hole, no 
shoulder can be worn on the taper, and the wear is reduced to 
а minimum. The contact resistance of these plugs is found 
to be very constant. When not in use, the plugs are placed 


For pt - 100 R- Ro) / R. - Ro: and F. I. R. Ro 100, then pt = R- Ro. 
If the F. I. is not exactly 100, but differs only by a small quantity, then 
pt can be found by the usual methods of making small corrections. 
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in a spring rack lined with wash-leather, so that they are 
always kept thoroughly cleaned (see Fig. : 

The box case is constructed of a double copper box with 
asbestos lining between. ‘Thus the inner surface of this must 
be at a very uniform temperature throughout. The top of the 
box is protected by a glass case similar to a balance case. The 
front of this is made to slide up or down. This serves the 
purpose not only of keeping the instrument free from dirt and 
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dust, but also adds very considerably to the uniform distribu- 
tion of temperature throughout the box. The terminals are 
brought through the side of the case. 

The bridge wire is connected in such a manner that its 
tension is unaffected by changes in temperature. The co-effi- 
cient of expansion of platinum silver is intermediate between 
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that of steel and brass. The rectangular framework carrying 
the bridge wire has its two longer sides one of steel and the 
other of brass. By placing the bridge wire in the correct 
position it will suffer no further strain, no matter what tempera- 
ture changes it may be subjected to. These bars further tend 
to protect the bridge wire, so that there is but little danger of 
differences in temperature existing in the bridge wire. Along- 
side the bridge wire proper is stretched a second wire, on which 
the galvanometer contact is made. 
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This contact is made through the contact maker, which is 
shown in section in Fig. 4, and in plan in Fig. 5. ABA“ is a 
brass framework, which slides between the steel and brass bars. 
А second block, FEE“ H, is within the brass framework. Springs 
at А and A’ press the brass frame against the steel bar, and 
springs at E and E' press the inner block against the brass 
bar. Thus if the screw S is turned the inner block is alone 
moved; for the pressure of the inner block against the brass 
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bar is that of the springs at E and E' only, whereas the pres- 
sure of the framework against the steel bar is that of the 
springs at A and A’ in addition. If the screw S is receded 
instead of advanced, then the inner block is made to follow it 
by long springs indicated by the dotted lines in Fig. 5. The 
screw C clamps the bridge wire and galvanometer wire together 
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on to a short length of wire W, as shown in section in Fig. 4. 
If it is desired to make & temporary connection only, then the 
block G must be pressed down. The spring MN releases the 
bridge wire from the contact wire. Ifby mischance the screw 
S is turned whilst the bridge wire is clamped by the screw C, 
then the outer framework ABA' alone moves, and it is thus 
impossible with this form of contact maker to scrape or inany 
way damage the bridge wire. At the sametime a very sharply 
defined contact is obtained. 


NOTE ON THE DIELECTRIC CONSTANT OF ICE AND 
ALCOHOL AT VERY LOW TEMPERATURES.* 


BY PROFS. JAMES DEWAR AND J. A. FLEMING, FF.R S. 


Of late years many careful determinations have been made of the 
dielectric constants of water and ice by different observers. These 
evaluations may be divided into two classes. Firstly, those which 
are, strictly speaking, determinations of the specific inductive 
capacity of the material, and have been made by measuring the 
change in the capacity of a condenser when water or ice is substi- 
tuted for air as a dielectric. Secondly, those which are really 
measurements of the electrical refractive index of water or ice for 
electric waves of various lengths, and which have been generally 
made by obtaining the reduction in wave-length experienced by an 
electric wave on passing from air into water or ice. The square of 
this refractive index or the ratio of wave-length reduction is then 
taken as the dielectric constant. In order that results thus recently 


* Paper read before the Royal Society, February 25th. 
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obtained may be compared, we have collected into two tables 
(I. and II.) some of the values for the specific inductive capacity, 
and the electric refractive index of water for waves of various 
engths. 

The determinations of the specific inductive capacity quoted all 
appear to have been made by methods which, whilst excluding, or 
believed to exclude, error arising from the conductivity of the water 
may yet be regarded as giving the value corresponding to com- 
paratively slow reversals of electromotive force or to waves of 
infinite wave-length. The electric refractive index observations 
have been made by using electric waves of lengths in air varying 
from 8mm. to 600cm. 

Two very careful determinations of the specific inductive capacity 
of water seem to be those of W. Nernst (80:0 at 17? C.) and F. 
Heerwagen (= 80°88 at 17° C.), and that of J. F. Small is in close 
agreement with that of Nernst. 

As regards the electrical refractive index, it will be seen that the 
determinations of P. Drude for waves of 70cm., which give p= 
8:95, and hence n: = 802 at 17° C., and those of Cohn and Zeeman, 
which give п —8:91 and џ = 9:39, as а mean value for waves from 
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Table II.—Determinations of the Electrical Refractive Index (р) of Water for Electric Waves of Various Wave-lengths. 


Wave-length 


Observer. Reference. Value found. of waves Method. 
! used in air. 
u. p. 
P. Drugs Wied. Ann., 1895, Vol. 54, рр. | 8:9 79:21 | 500—600 cm. | Measured reduction of wave-length on passing 
552—570. from air to water. | | 
P. Dries Wicd. Ann., 1895, Vol. 55, pp. | 87 75°69 72 cm Measured reduction of wave-length on passing 
633-—655. from air to water. 
P Drnide- os желй» Wied. Ann., 1896, Vol. 58, pp. Е (11-7°С.) 82:21 70 „ Measured reduction of wave-length on passing 
1—20. 8:95 (17°С.) 80:2 from air to water. Last result best. 
H. Rubens and A. D. Cole | Ver. Phys. Ges., Berlin, 1895, | (8 77:04 5 „ Measured intensity of rays reflected from surface 
Vol. 14, pp. 76—78. 18:9 79°21 of water at incidence of 45° and calculated д 
| by applying Fresnel’s formule. 
A. Del Wied. Ann., 1896, Vol. 57, pp. | 8°85 78°32 5 „ Same as above. 
290—510. ' 
V. von Lang Wien. Sitzungsber., Vol. 105, | 9'4 ` 88:36 8:5,, By interference of electric waves. 
Part ПА, p. 253. 
9°14 85:6 40 „ Measuredreduction of wave-lengthin passing from 
P. Drudde Wied. Ann, 1896, Vol. 59, pp. 4 9°03 81:67 75 „ air to water. Found и varied with temperature. 
17—62. 8:98 80:60 200 „ u? = 88:25 – 0:4044t + 070010350, 
155 , Measured reduction in wave-length in passing 
E. Cohn and P. Zeeman... | Akad. d. Wissensch. ги Amster- | 8°91. 79°39 550 „ from air to water. 
dam, Sept., 1895. 560 „, 
A pq Wien, Sitzungsber., 1896. 8972 : 80:49 8 mm. — — | 
D. Mazzotto .................. Rend. Acc. Linc., 5, 2, p. 501, | 90 (19°C.) 810 2354 —1, 856 m. By use of Lecher apparatus. Measured reduction 
1896. | of wave-length in passing from air to water. 


Table I. Determinations of the Dielectric Constant (Specific Induc- | but presumably not far below 0°C. Also A. Perrott (Compt. 


tive Capacity) (K) of Water by Various Methods. 
Value 


Observer. Reference. found. Method. 
W. Nernst...... | Zeits. Phys. Chem., 80°00 at | By condensers balanced on 
: | 1894, Vol. 14, рр. | 17°С. a Wheatstone’s bridge аг- 
622—635 rangement using a tele- 
phone as detector. 
C. B. Thwing... | Zeits. Phys. Chem., | 75°5 By resonance of two electri- 
1894, Vol. 14, pp. cal circuits. Capacity in 
286500 each adjusted to identity. 
L. Graetz and | Wied. Ann., 1895 75:54 | Ву deflection of a dielectric 
L. Fomm ...| Vol. 54, pp. 626— ellipsoid suspended in 
640 | water in an electric field. 
T. Е. Smale ... | Wied. Ann., 1896, | 8005 | By using an electrometer 
Vol.57,pp 215--222 filled with water. 
F. Heerwagen | Wied. Ann., 1893, | 80°88 at | By using a double electro- 
Vol. 49, p. 279 17°C. meter, one filled with 
water. Reversals of po- 
larity 42—85 per second. 
A. Franke ...... Pied. Ann., 1895, | 81°65 at By using a double electro- 
Vol. 50, p. 163 17°C. meter and reversals of 
polarity made by an in- 
duction coil. 
W. K. Róntgen | Wied. Ann., 1894, | 86:0 By alternate currents and 
Vol.52,pp.595-605 condenser. 
E. B. Rosa...... Phil. Maj.,5th sec., 75°7at | By attraction of plates of a 
Vol 31, 1891, p. 25°С. condenser, alternating po- 


188 tentials used. 2,000 to 
4,000reversals per minute. 
155cm. to 560cm. in length, are in fairly close agreement with one 
another, and with the best determinations of specific inductive 
capacity. 

The general results show that the square root of the specific 
inductive capacity of water as determined by relatively slow speed 


electrostatic methods is expressed by a number which is not very. 


different from that which denotes the refractive index of water for 
electrical waves varying in length from 8mm. to 600cm. Maxwell’s 
law is, therefore, fulfilled in the case of water under these con- 
ditions. 

The general evidence at disposal does not indicate апу very 
marked dispersive power on the part of water for electric waves 
varying in length between the above-named limits; though the 
careful resulte of P. Drude in 1896, for waves from 40cm. to 200cm. 
in length, taken by themselves, indicate a slight normal dispersion ; 
the refractive index increasing with decreasing -wave-length. 
Change of temperature has a marked effect upon the electrical 
refractive index, and conclusions cannot be drawn, therefore, from 
the comparison of observations not made at the same temperature. 

There is, however, no such good agreement between the results 
of these two classes of physical measurement in the case of ice. 
M. E. Bouty (Journal de Physique, З S., Vol. 1, 1892, p. 454) found 
by a slow speed method a value of 78:8 for the specific inductive 
capacity of ice at — 23°C. and upwards, whilst R Blondlot (Compt. 
Rend., Vol. 119, 1894, pp. 595—597), using electric waves and 
measuring the wave-lengths in air and in ice, found 1:41 for the 
electric refractive index of ice, and hence the number 2:0 as the 
value of the dielectric constant of ice at a temperature, not stated, 


Rend , Vol. 119, 1894, p. 601, also Compt. Rend., Vol. 114, June, 
1892, p. 1,528) found the value 1°43 for the refractive index, and 
hence 2°04 for the square of the electric and refractive index of ice. 
C. B. Thwing, working with electric resonance, aud therefore very 
rapid reversals, gives (Zeits. Phys. Chem., Vol. 14, 1894, pp. 286 
— 300) 3:36 at — 2? and 2°85 at —5°C., as values for the dielectric 
constant of ice. 

It seemed desirable to endeavour to throw light on the reasons 
for these differences by an examination of the dielectric constant of 
ice at very low temperatures.* We have accordingly applied the 
method and apparatus'used by us in the latest determinations of 
the dielectric constant of liquid oxygent for the purpose of making 
an ean of the dielectric constant of ice and frozen ethyl 
alcohol. 

A condenser was constructed consisting of three very thin con- 
centric brass tubes about 20cm. in length. The extreme outer and 
inner tubes, having diameters of 3 740m. and 3cm. respectively, were 
connected together metallically at the bottom. and formed one plate 
of the condenser. An intermediate brass cylinder 3°37cm. in dia- 
meter was suspended between the inner and outer tubes, thus 
forming the other plate of the condenser. This last plate was in- 
sulated and suspended from the others by providing it with small 
wire attachments, which were passed through the holes in six glass 


| beads wedged in between the iuner and outer connected cylinders at 


the top and bottom as shown in Fig. 1. This condenser was contained 
in another brass cylinder closed at the bottom, and then had its 
dielectric formed of ice by filling the annular space between the 
cylinders with distilled water and freezing it. The terminal wires 
from this condenser were connected to à rapid contact maker driven 
by an electrically controlled tuning fork. The tuning fork used made 
124 complete vibrations a second, and was made by means of a mer- 
cury cap and steel stylus dipping into it, to close an electrical circuit, 
124 times every second, ind thus drive synchronously an electro- 
magnetic contact maker, which placed one terminal of the condenser 
alternately in connection with a battery of fifty lithanode secondary 
cells, and with a sensitive galvanometer. The other terminals of the 
battery, galvanometer and condenser, were connected together. In 
this way the galvanometer was traversed by a rapid series of electric 
charges, and which have all the effect of a continuous current. The 
galvanometerdeflection remains perfectly steady as long as the battery 
voltage is unaltered. Other things remaining the same, the gal- 
vanometer deflection measures the capacity of the condenser. In 
employing this method, the galvanometer may be arranged so as to 
be affected by the series of discharges of the condenser, or it may be 
рее во ав to be traversed by the series of charges of the condenser. 

f the condenser has any sensible leakage or dielectric conductivity, 
this will show itself by making the galvanometer readings in the 


* Note added February 15, 1897. Since this Paper was presented a 
communication has been made to the Royal Society by Dr. J. Hopkinson 
and Mr. E. Wilson, in which they describe experiments on the dielectric 
constant of ice. These authors find that the specific inductive capacity of 
ice, when measured with electromotive force reversals having a period of 
from 1/100 to 1/10 of a second, is a number of the order of 80, but if 
measured with periods such as 1/109 of a second it is a number less than 3. 
The difference they ascribe to residual charge. Hence it is clear that these 
observations are in accord with those of Bouty and Blondlot. 

t Fleming and Dewar, “On the Dielectric Constant of Liquid Oxygen," 
Roy. Soc. Proc., 1896, vol. 60, p. 358. See note added December 18, 
1896, p. 368. See also The Electrician. 
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two cases unequal, Mr. Petavel, who assisted us in these observa- 
tions, and to whom our thanks are due, arranged a convenient 
switching device which enabled the galvanometer to have its position 
in the circuits instantly changed to take either the charge currents 
or the discharge currents of the condenser, and the equality of 
these readings is taken as an indication that no sensible leakage 
takes place across the dielectric during the passage of the contact 
maker from one stop to the other. is method of exchanging 
the position of the galvanometer also eliminates errors due to the 
setting of the scale, as the deflections are on opposite sides of the 


zero. 

The above-described arrangements having been made, the ice 
condenser was cooled down to the temperature of liquid air b 
immersing it in the liquefied gas contained in a large vacuum vessel. 
In order to take the temperature of the condenser a platinum wire 
resistance thermometer was placed in the inside of the inner cylin- 
der and in close contact with it. The ice having been reduced in 
temperature to —185°C., or —198° platinum temperature, the 
capacity of the condenser was шерш. The condenser was then 
raised out of the liquid air and allowed to warm up very slowly, and 
its capacity taken at various stages as the temperature rose. Before 
and after the experiment with the ice, the capacity of the condenser 
was taken when the metal cylinders were at the temperature of 
— 185°, but the dielectric was gaseous air at that temperature instead 
of ice, and the results so obtained enabled the dielectric constant of 
tire ice to be calculated. 

These experiments being to a considerable extent preliminary 
experiments, and intended merely to explore the ground, we do not 
make any particular olaim for the accuracy of the numbers as deter- 


Ета. 1.—Ice Condenser. 


minations of a physical constant. We are arrahging improved 
methods for repeating the whole of these measurements. All we 
desired in the first instance to do was to examine the mode in which 
the dielectric constant varied with temperature and its approximate 
magnitude at each temperature. e voltage used on the 
condenser was 24-1 volts, and kept perfectly constant during the 
wholetime. In order to ascertain if the galvanometer deflect on was 
really due to the sequence of capacity charges or discharges only, 
and not to any measurable admixture of conduction current through 
the ice, a resistance of 1,000 to 90,000 ohms was occasionally 
inserted in the galvanometer circuit, and the absence of any observed 
change in the galvanometer deflection was taken as a proof that 
sensible conduction did not interfere with the true capacity effect. 
The galvanometer used had a resistance of 500 ohms. 

The numerical results are plotted out in a curve in Fig. 2. They 
show clearly that the dielectric constant of the ice increases pro- 
gressively from a value of about 2:8 to 11°6 between the limits of 
— 198° and — 131? pt. Moreover, the trend of the curve shows that 
at the absolute zero the dielectric constant of the ice would probably 
not be far from 2:0. With the above arrangements we were not able, 
partly for want of time and partly because of the very moderate 

quenoy of the tuning-fork, to take the dielectric constant at 
higher temperature, but this we hope to do before long, and also to 
examine the effect of varying the frequency of the contact maker. 

The broad general result which emerges from these experiments 
is that at a temperature of — 185°C., we find a value for the dielectric 
constant for ice, when using relatively very slow reversals of elec- 
tromotive force, which is not very different from that found by 
observers using reversals of many millions per second by the use of 


electrical oscillations or waves when working at temperatures of 
0°C. or a little below." 

C. B. Thwing (Zeits. f. Phys. Chem., Vol. 14, 1894), using an 
eleotrical resonance method, has examined the variation of the 
dielectric constant of water with temperatures from 0°C. to 88°C., 
and found a maximum value of 85:2 at or near the temperature of 
maximum density of water. 

It seems therefore to be a matter of some importance to measure 
the dielectrio constant of ioe at all temperatures from the lowest 
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which can be reached up to 0°C., T various frequencies of alter- 
nating electromotive force, and to explore the mode of variation of 
the dielectric constant with temperature and with frequency through- 
out this range. The point which especially needs to be cleared up 
is whether the dielectric constant of ice is, or is not, more changed 
change of frequency of the electromotive foroe than is the case wi 
water. It appears certain that as far as water at 0°C. is concerned, 
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Fic. 3.— Variation in the Resistance of an denser with Temperature, 
Ice Condenser with Temperature. 


the dielectric constant and the square of the electric refractive index 
is a number not far from 80, for waves having wave-lengths between 
8mm. and infinity, or for electromotive force reversals having 
frequencies varying from 37 5 х 10° to zero. On the other hand, 
the values found for ice at or a little below 0°C. seem to indicate a 
dielectric constant of 78, when using very slow oscillations ; and & 
value of about 2:0 when using oscillations having a frequency of 
some millions per second. 

It is clear that in this matter there is still room for further 
investigation. It is evident, since the optical refractive index of 
water is a number lying between 1:3 and 1:4 for waves having a 
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Table ГУ, — Determinations of the Electrical Refractive Index (и) of Ethyl Alcohol for Electric Waves of Various Wave-lengths. 


Wave-length 
Observer Reference. Value found. of waves Method. 
m u 
A. Lampa. Wien. Sitzungsberichte 2:568 6°59 Reduction in length of waves passing into alcohol from air. 
A. D. Cole .. | Ver. Phys. Ges., Berlin, 1885, vol. 14, p.76 [ 9 ааа Oe eee ап коен тау. 
P. Drude...... Wied. Ann., 1895, Vol. 54, p. 552. 4-74 22 60 ,, Reduction of wave-length of waves passing into alcohol. 
A. D. Cole ... | Wied. Ann., 1896, Vol. 57, p. 290. 5:24 26:32 259 „ Ratio of intensities of original and reflected rays. 
G. U. Yule... | Phil. Mag., Vol. 36, p. 551. 5:16 2677 900 ,, Reduction in wave-length of waves passing into alcohol. 
C. B. Thwing Zeits. Phys. Chem., 1894 Vol. 14, p. 286, 5°00 25:0 — Resonance of electric circuits. Frequency not stated,but high, 
— Determinations of the Dielectric Constant (Specific Induc- 
TAB E EIN CT буш lah by Varies ORE S THE TRANSMISSION OF POWER TO LONG DISTANCES. 


Value 
Observer. Reference. found Method. 

per K. 

W. Nernst Zeits. Phys. Chem., | 258 By comparing capacities of 

Vol. 14,1894, p.622 condensers with telephone 

J. F. Smale ... Pied. Ann., Vol. 258 | Ву дейесііопв of an electro- 

57, p. 215 meter filled with alcohol. 

E. B. Rosa. | Phil, Mag., Vol. 51, | 25°7 | By attraction between 

. 1891, p. 188 plates of condenser filled 

with alcohol Reversals 

of E.M.F. 2,000 — 4,000 

per minute. 
30°5 | By alternate currents and 


W. K. Röntgen Wied. Ann., Vol. 52, 

p. 595 condenser (not of such 
weight perhaps as the 
‚ others here given). 


wave-length of 0°00005cm., or reversals having a frequency of 
— 400 x 101? to 700 x 10°, that water may be regarded as presenting 
the phenomenon of anomalous dispersion beyond the range of the 
visible spectrum, because the refractive index for waves of a length 
of 0-8cm. and upwards is a number not far removed from 8'9, and 
this number is very much greater than that for wave-lengths of the 
order of visible light. Within the octave of wave-lengths com- 
prising visible light the refractive index of water lies between 1:3 
and 1:4. We know very little about the refractive index of water 
for the fourteen octaves of radiation lying beyond the extreme red 
end of the spectrum, but we know that water has very considerable 
absorptive power for a large range of this radiation. The next ten 
octaves beyond the last include the range of the Hertz radiation 
or of wave-lengths from $ to 500cm. in length, and for all this the 
refractive index of water is approximately 8:9. It remains to be 
seen how the high value is connected with the low one, and whether 
this variation may be properly regarded as a case of anomalous 
dispersion analogous to that found in the case of an alcoholic solu- 
tion of fuchsine within the range of the visible spectrum. 

After a lengthy discussion of the various corrections to be 
applied, the authors conclude that the mean value of the dielectric 
constant of ice - 185°C. for slow reversals of electromotive force is 
a number not far from 2:9. The authors have, in the same manner, 
examined ethylic alcohol, frozen and reduced to — 185°С., and have 
found for the dielectric constant of solid alcohol аё – 185°C. the 
value 24°665/7°905=3°12. In addition to measuring the dielectric 
constants, the same experimental arrangements enabled them to 
measure approximately the dielectrio resistance of the ice and 
frozen alcohol at and from the temperature of – 185°0., the values 
being set out in the following curves (Fig. 3 and 4). 

These show that in the case of the alcohol, as soon as a tempera- 
ture of — 190° pt. is reached the resistance begins to fall with great 
rapidity or the conductivity to go up. In the case of the ice the 
same rapid increase in conductivity begins to take place at about 
— 90°. e authors have designed a form of condenser which will 
enable them to repeat these measurementa and free them from some 
sources of error due to the difference between the contraction of 
the metal plates of the condenser and that of the dielectric ; but 
pending such more accurate measurements the above may be taken as 
showing approximately the course of events when the ice and frozen 
alcohol are heated up from the temperature of boiling liquid air. 

The authors add two tables, III. and IV., giving some recent 
determinations of the dielectric constant of the ethyl alcohol, the 
results in Table IV. showing that evidence apparently exists of 
abnormal dispersion in the case of alcohol for electrio radiation 
lying within the limite of the ten octaves of waves comprised 
between wave-lengths of 8mm. and 900cm. measured in air.* 

* The different results found by A. D. Cole forlong and short waves 
have been criticised by J. F. Mohler (see Physical Review, Vol. 4, p. 153), 
who ascribes the differences to conductivity. It has, however, been shown 
both by E. Cohn and L. Arons (Ann. der Physik. v. Chemie, Vol. 55, p. 13) 
and by G. V. Yule, that the addition of salts to alcohol, which largely 
affect its conductivity, do not apparently alter perceptibly the dielectric 
constant, whether determined by slow or rapid reversals of electromotive 
force. 
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BY ALTERNATING CURRENTS OF ELECTRICITY.* 


BY W. B. ESSON, M.INST.C.E., M.I.E.E. 


This is not the first occasion on which your attention has been 
directed to the subject of the transmission of power by electricity! 
Mr. Gisbert Kapp in 1891 delivered an excellent course of Cantor 
lectures, which dealt very fully with what had been done up till 
that date ; but from then till now the progress in this particular 
department of applied electricity has been so great that the value 
of the 1891 lectures has become chiefly historical It would be 
quite impossible for me, in view of the enormous strides made 
in recent times, to deal adequately in a single Paper with eleotric 
transmission of power generally, so, as implied by the title, I pro- 

to limit my remarks at present to transmission by 1 
currents and to long distances. In so doing I cut out a vast fiel 
of application, but I can in consequence deal more fully with the 
branch I have chosen; and it will be remembered that transmission 
by direct currents in its most important application, viz., to street 
railways, was dealt with here by Mr. Parshall only a year ago. 

Starting, then, where Mr. pp left off in 1891, you will per- 
haps remember that in the last of his Cantor lectures he apologised 
for taking up the time of the audienoe with the very interestin 
exposition he gave of the theory of polyphase motors. Ha descri 
his observations as leaving the safe ground of solid facts and 
engineering practice to enter into the domain of speculation,” 
declaring, however, his conviction that some form ot alternate- 
current working would cause the ultimate solution of the problem 
how to transmit power—possibly over all distances—but certainly 
over very long distances. Well, that prediotion has been mar- 
vellously fulfilled, for all long-distance transmission work is done 
by alternating ourrents, and nearly all by polyphase motors. 

The alternating-current systems at present employed for trans- 
mission work are enumerated in the following classification of 
generators, conductors, and motors. It is impossible to discuss 
either of these three principal factors in power transmission without 
some reference to the others, but it will be, nevertheless, con- 


Line. 
1. Single-phase .. Two wires Synchronous or non-synchronous 
2. Two-phase ... | Four or three wires Synchronous or non-synchronous 
5. Three-phase... Three or four wires | Synchronous or non-synchronous 
4. Monocyclic ... Three wires Non-synchronous. 


I.—GENERATORS. 


It will be seen that the „ are single-phase, two-phase, 
and three-phase, corresponding to the three well-known systems of 

ower transmission. As we shall see later, the monocyclic system, 
or which the fourth generator on the list is required, is an inge- 
nious combination of single-phase and three-phase systems. e 
single-phase machine, as its name implies, generates one alternating 
current only. The two-phase machine generates two distinct alter- 
nating currents displaced relatively to each other by a quarter of a 
cycle. When one of the currents has its maximum value, the other 
has always a zero value. The three-phase machine produces three 
distinct alternating currents displaced relatively to each other by 
one-third of a cycle. 

Every alternating-current lighting station in the kingdom is 
equipped with single-phase generators—you are doubtless familiar 
with several types—and the high-pressure distribution is effected, 
of course, on a two-wire system. In two-phase working the respec- 
tive circuits may be kept quite distinct throughout, or one termi- 
nation of both circuits may have a common junction, there being 
then three terminals for the line. If the circuits are independent, 
four line wires are employed ; if joined to three terminals only 
three wires are used, one, rather larger than the other two, being 
common to both circuits. In three-phase working, the algebraical 
sum of the currents in the three circuits, provided perfect balance 


* Paper read before the Society of Arts. 


Motors. 


752 


THE ELECTRICIAN, APRIL 2, 1897. 


is maintained throughout, is nought ; accordingly in a return wire, 
common to the three circuits, no current would flow. On this 
account it is usual to dispense with a return conductor for the 
transmission, all three circuits having a common junction at each 
end of the line, and three wires only being used. As we shall see 
later, a fourth wire for the distributive part gives advantages which 
are well worth consideration. 

In selecting generators for power work, several very important 
considerations have to be kept in mind. In the first place, it is 
essential that the machines be of first-class construction, from a 
mechanical point of view, as alternators employed for power trans- 
mission have, so far as my experience goes, to work under condi- 
tions much more trying than have machines for lighting. From 
advices to hand while I write,* for example, I Jearn that the two- 
phase generators at the Sheba mines ran all through September, 
night and day, from the 1st to the 30th, without once stopping. 
Such runs try machines severely ; but not only may transmission 
alternators have to work continuously, but they are generally fully 
loaded. This further tests their staying qualities, making it 
imperative that nothing but designs of the soundest engineering 
character should, for this kind of work, be thought of. 

It is essential that the armature coils be not subjected to stresses 
which tend to alter their shape, or to destroy, in time, the insulat- 
ing materials. Such substances as mica, micanite, stabilit, press- 
pahn, &., are quite unfitted to transmit force; accordingly, all 
alternators for power work have their armature coils embedded in 
a laminated iron core. In some cases, the wire forming the coils 
is wound through holes in the core plates, while in others the coils, 
independently formed, are placed in slots punched perpendicularly 
to the surface of the core ; but there are no conductors in the gap 
between the field magnet and armature core. In the case of the 
coils in slots, these are machine wound on a former or mandril, 
and thorough:y b und together with several wrappings of rubber- 
impregnated tape or other suitable insulating material before being 
put in place. Generally, in American machines, the armature is 
the rotating part, while in European machines it is the fixed part. 
In the rotating armatures, the machine-wound coils are firmly 
wedged into radial slots ou the surface of the core. Other things 
being equal, a stationary armature is to be preferred, because the 
armature is the high-pressure part of the generator, and when 
stationary it can easily be protected, so that accidental contact with 
the circuit is absolutely impossible. | 

That the efficiency of the generator or ratio of electrical output 
to mechanical input of power should be as high as possible goes 
without saying; but it is, perhaps, of still more importance that the 
armature reaction should be very small. Armature reaction is 
manifested by the drop of pressure from no load to full load, and 
in large alternators for lighting work а drop of from 10 to 15 per 
cent. is not unusual under conditions of constant excitation and 
speed ; nor does this cause any inconvenience. But for running 
non-synchonous motor circuits, such a generator would be quite 
unsuitable. The motors act like so many choking coils, the result 
being that the same generator, which has on an inductionless lamp 
‘load a drop of no more than from 4 to 5 per cent., will have, when 
working on a motor load, a drop from four to five times as great. 
It is very important, therefore, that any alternator intended to be 
used for power transmission shall have & small drop tested on an 
inductionless load, seeing that on the power circuits this drop is 
greatly magnified. High efficiency does not necessarily mean small 
armature reaction ; but since the satisfactory working of the plant 
greatly depends on securing the latter and avoiding difficulties of 
regulation which would otherwise occur, it will be obvious that a 
certain amount of power may be sometimes wisely sacrificed to 
attain .this desirable end. 

Another important point, of course, is the size of the generator. 
In the preceding paragraph I have spoken of polyphase motors 
acting as choking coils, and inductive loads, as you are no doubt 
aware, not only causes a large drop of pressure at the generators, 
but also makes the current Jag behind the E. M.F. As their phases 
are not coincident, the product of virtual amperes and virtual volts 
does not give the power in watts going into the circuit; to get this 
latter the product has to be multiplied by a coefficient depending 
on the difference of phase. This coefficient is called the power 
factor, and is the fraction which expresses the cosine of the angle 
of lag; it is the ratio of the real to the apparent watts given to the 
circuit. As we shall presentlysee, the power factor has a different 
value for different-sized motors, and lies somewhere between 0:65 
and 0°85. If two-thirds of the power given by the generator were 
taken up by non-synchronous motors, the power-factor would 
probably be about 0:8 for the whole circuit ; but if the power 
were nearly all taken up by motors large and small mixed, it 
would be less than this ; certainly it would not be safe to take it 
as exceeding 0°75 at the outside. Now what does this signify ? 
It means that the generator must be at least one-third larger than 
it would require to be if the phases of current and E.M.F. were 
coincident. 
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Because the power factor is 0°75, the machine has to 


supply one-third more current to the circuit ; in other words, if 
we wish to give 100 electrical H.P. to the line, we must provide a 
generator capable of giving 100 kilowatts on an induction load. 
It also means that our lines must be one-third heavier because of 
the extra current to be transmitted ; and our transformers, if we 
have any, must follow suit and be installed of a capacity equal to 
1 kilowatt for every horse-power. It will be seen that an increased 
power factor would result in a reduced outlay for the plant all 
round ; but of this more anon. At present I need only say that it 
is most desirable to provide everywhere ample margin, and plant 
should be provided at the rate of not less than a kilowatt per horse- 
power, transmitted as stated above. Though some motors may 
have a higher power-factor than 0°75, many have less, and it is w 
always to be on the safe side. 


Now comes the question of the number of reversals of the current 
per second, regarding which there has been a good deal of discus- 
sion. British engineers are accustomed to talk of the number of 
complete cycles per second, meaning by cycle a current first in 
one direction aud then in the other. Instead of repeating ‘‘ com- 
plete cyoles per second" every time, however, they use the word 
frequency, so that a frequency of 50” means that the current is 
reversed 100 times per second, or that there are 50 complete cycles 
per second. In the working of synchronous motors the frequency 
question is of comparatively minor importance ; but with regard to 
non-synchronous motors, which are now almost universally employed 
for power work, it is of the greatest importance. There is no par- 
ticular frequency, the best under all circumstances, but it must be 
remarked at the outset that whatever the views held by lighting 
engineers, all who have had experience of power transmission 
agree as to the desirability of a low frequency ; so far as power 
per se is concerned, the lower the better. You are doubtless aware 
that in the States the first alternating-current plants were ruu at a 
very high frequency. The ordinary thing was from 125 to 132, a 
figure which was very svitable for scattered distribution and small 
transformers. With the development of alternating-current motors, 
however, the frequency for the standard designs of alternators has 
gone down to 60 ; while for machines which have to supply currents 
for power only, the figure has been reduced to about 30. In the 
case of Niagara and some other large plants it is 25. In Europe 
the frequency for power transmission work ranges from 40 to 60, 
and the mean of these tigures—50—is about the lowest that can be 
adopted consistent with obtaining satisfactory results on the lighti 
circuits, which are in a greater or less degree generally combin 
with power transmission. At 50 the fluttering of arc lamps, when 
they are enclosed in opalescent globes, is inappreciable at a distance 
of a few yards. 

It will be seen, then, that engineers have had to remodel all 
their designs for the purpose of power transmission, consequent on 
the high frequency permissible, nay advantageous, for lighting, 
being altogether unsuitable for circuits running non-synchronous 
motors. Anything above 60 is to be viewed with distrust, and we 
would go down to half this or even below, if we could then, in a 
satisfactory manner, operate lighting circuits without introducing 
complications too costly to be justifiable. When we go above 60 
we begin to get into trouble with generators, line, and motors all 
round. This is not the place to go into the many practical and 
theoretical considerations which have led to the universal adoption 
of the low frequency; suffice it to say, that only the strongest 
reasons induced one engineer after another to alter his designs to 
suit power transmission work. Experienced men are all agreed as 
to advantages of low frequency, and it is a matter for congratula- 
tion that there is specified for the electric lighting works now in 
progress a frequency only about half of what was usual some time 
ago. As a consequence, the circuits are rendered much more suit- 
able for the working of motors. 

Another thing of some importance is the form of the E.M.F. 
curve of the generator. Shall it be flat-topped, or resemble the 
teeth of a saw, or be like any of the irregular figures shown by 
Dr. Fleming iu his recent lectures on transformers, or shall it be a 
sine curve pure and simple? Well, the opinion universal amongst 
engineers having to do with power transmission is that alternators 
giving a sine curve for the E.M.F.'s are in all respects the most 
suitable. It has been shown, as you probably know, that so far as 
hysteresis loss in transformers is concerned, the saw tooth curve is 
best ; but in transmission work there are many other things to be 
considered, and experience has shown what one might almost have 
arrived at by intuition—namely, that for smooth running a simple 
harmonic curve is best of all. 

But to return to construction. The first polyphase generators 
consisted of a couple of ordinary alternators having their shafts 
rigidly coupled together, so that the two currents produced by 
them were displaced by a quarter period. This was costly, inas- 
much as two small machines are more expensive than one large 
one ; and the next step was to combine the two machines in one, 
thus producing a two-phase generator proper. The most obvious 
way of doing this, so far as machines with rotating magnets were 
concerned, was to displace one-half of the fixed armature coils 
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relatively to the other half, so that the currents of different phases 
were generated each by a separate half of the fixed portion of the 
machine, the magnets being common to both. The generators 
¢onstructed by Messrs. Johnson and Phillips for the Sheba mine 

lant were of this type. The armature consisted of a number of 
iron sectors, which were mounted іп a cast-iron shell made in two 
halves. A machine-wound coil was fixed on each sector. The 
seven coils in the top half generates one current, the seven in the 
bottom half the other, with a phaso difference between them of 
90deg. Each current has a virtual difference of potentials of 3,300 
Yolts, so that every coil is responsible for about 470 volts. 


Generators of the above type, though capable of doing excellent 
work, are no better as regards armature reaction than are single- 
phase machines. Each semicircle of coils reacts separately on the 
magnet to weaken the field, and produce other effects which can 
well be dispensed witb, while obviously it would be of advantage to 
usefully employ some of the space on the armature presently 
unoocupied by windings. As I have already said, the drop in 
. pressure between no load and full load depends primarily on 
armature reaction. It is desirable, therefore, that any way of 
arranging the coils be adopted by which the reaction can be 
reduced. When we want to keep the reaction low in single- 
phase generators, we make the number of convolutions on the 
armature coils as few as possible, the field as strong as possible, 
and the air space between the armature and magnet tips 
fairly large. In polyphase generators we can do all these 
things, and one thing more which greatly helps us—that is, 
mix the coils cf the several phases. This latter constitutes 
an important point of difference between the machines just 
described and those now constructed by the same firm. One form 
of armature with mixed coils consists of a number of laminated 
iron sectors mounted in a cast-iron shell as before, but in each 
sector are embedded two machine-wound coils displaced relatively 
to each other by a quarter phase. The sectors are built up inde- 
pendently by laying cbarcoal iron plates one on thetop of the other 
until the necessary depth is obtained, the corners of each plate being 
bent out of the way to get it over tho coils, and straightened back 
again when in position, and before the next plate is put on. It 
will be seen that instead «f there being semicircles of coils all of 
one phase reacting upon the magnets, what effect there may be 
now is due to the resultant of the two currents of different phases 
flowing in the intermixed coils. The result is that the reaction is 
greatly diminished ; also that whereas the machine first described 
could only give for similar carcase dimensions, as a two-phaser, the 
same output it gave as a single phaser, from the new machines with 
the intermixed coils there can be obtained, the carcase remaining 
the same, 25 per cent. more output. | 
 Armatures with their coils wound through holes in the core 
lates have also the windings of the different phases intermixed. 
n such cases a micanite tube is first inserted into the hole, and 
the wire is wound through it. Both in the case of the armature 
formed of sectors and the hole-wound armature, the core surface 
presented to the field magnets is smooth ; in the case of the 
armature with the coils laid in slots, however, the core surface is 
to some extent discontinuous. Other things being equal, it is of 
advantage to have a construction such that the armature coils can 
be readily replaced by spares in case of an accident. In Johnson 
and Phillips’s two-phase generators just described, each sector 
being independent, it can be replaced in a few minutes, and that 
without disturbing any of the adjacent sectors or making any 
other preliminary preparations, such as lifting the top half of the 
armature, racking the halves of the armature apart, or lifting 
the field magnet. In the machine with the armature coils 
wedged into slots the coils can be removed, but not with. 
out some trouble, and then either the halves of the armature 
must be raked open or the field magnet lifted. With the hole 
winding, independence of the coils cannot be readily secured, and 
in the case of a burn-out, the machine has to be shut down while 
the repairs are effected. Three-phase generators, in which the 
coils belonging to the different phases are intermixed, may have 
hole windings, but armatures for three phases can also be built up 
of movable sectors, each having one coil. When so constructed, 
each third coil counted round the armature belongs to the same 
phase, and the coils are therefore coupled in three sets, so that if 
they are numbered 1, 2, 3; 1, 2, 3; 1, 2, 3; all round, all the 1's 
will be in one set, all the 2's in the other, and tbe 3’s in the third. 
The armature reaction, in a machine of this kind, is greater than 
with intermixed coils, but it is certainly not so great as in the case 
of a single-phase, or of the two-phase machine, with the sectors in 
separate semicircles. 

Having said so much regarding the armature, we may shortly 
consider the field. The magnet of the Sheba generators consists 
of a star-shaped steel casting in two halves, excited by a single coil 
wound on a central boss, from which project N poles on one side, 
and S poles on the other. These polar projections are bent round 
and interlaced so as to form a circle of N and S poles, aliernately 
running with a clearance of one-third of an inch or so between the 


tips and the armature core.. This form of field magnet was 
employed originally by Mr. Brown for the well-known Frankfort. 
Lauffen transmission, and has the advantage of requiring a very 
small amount of copper for excitement, as compared with other 
forms. It has, however, the disadvantage of a comparatively large 
atray field, with the exciting coil at some distance from its work, 
and the consequence is that when loaded on motors a large propor- 
tion of the induced field never enters the armature, a considerable 
drop of pressure with the load resulting. I have just said that to 
keep the armature reaction small the field must be strong, and as 
this strength is wanted between the field poles and the armaturo, 
the importance of getting the magnetising force as close as possible 
to the magnet tips will be obvious. On this account the multiple 
coil magnet has been more largely used for power work than the 
single coil magnet, as the coils of the former can be brought close 
up to their work. If the single-coil magnet is employed, the 
designer must bear thesa points in mind, also he must keep the 


masses of iron in the poles as small as possible. The single coil 
has not yet been used for generators with rotating armatures. 
Whether the magnets require to be laminated depends upon the. 


construction of the armature. With an armature core presentin 
a smooth surface to the magnet, the air gap being uniform an 
things arranged so that the magnetic reluctance is for all positions 
of the magnet the same, lamination of the field is not very neces- 
sary. The armature, built up of sectors as already described, com- 
plies with these conditions, as well as armatures having hole 
winding. But for armatures having open slots to receive the coils, 
lamination of the magnet is necessary, if not throughout at least 
the tips must be laminated. In the best known American machines 
the magnets are laminated throughout ; they consist of sheet iron 
stampings bolted together. 

Generators are designed to give from 2,000 to 3,000 volts for 
small outputs, and from 3,000 to 5,000 volts for large sizes. In 
very large machines a pressure of 10,000 volts could no doubt be 
managed, but then it would be just a question as to whether it would 
not pay better to generate at low pressure and raise the voltage for 


the line by means of step-up transformers. At presentthe practice . 


is not to exceed in the generators 5,000 to 6,000 volts, and the 
experiment of running at higher pressure for power work has 
yet to be made. The monocyclic generator is peculiar to 
the *monocyclic" system, which deserves remark as constitu- 
ting a means of preserving the simplicity of single-phase 
distribution for lighting, while securing the advantages of a 
three-phase system as regards the starting of motors and to some 
extent their running. I regret that the time at my disposal does 
not permit me to describe this very interesting system. It has 
made, I understand, some headway in the States, though I no not 
know that there is much scope for it in this country, or that it will 
be employed for general transmission work to any great extent. 


П.—Тне LINE. 


The line conductors may be laid under ground or carried over- 


head, but the latter plan is almost universally adopted. In the 
case of underground, the best practice is to use cables insulated 
with some fibrous material impregnated with a resinous or bitu- 
minous compound and lead-sheathed. Over the sheathing it is 


yarned, then armoured by steel tapes, again yarned, and well oom- 


pounded on the exterior. Needless to say, whether for the main 
transmission or for use only where overhead wires are undesirable, 
the conductors must be concentric or twisted together. Such a 
cable can be easily laid, and no skilled labour is required save in 
making the joints. It is simply put in a trench, which is filled in 
again when the laying is completed. The question of its being in the 
wet or dry enters very little into account, provided it is not laid in a 
clay soil, which in time would prove detrimental to the lead covering. 
20 miles were made for Messrs. Johnson and Phillips by Callender’s 
Company, laid down for the plant at the Sheba Mine, and before 


shipment from London every length was tested after 24 hours’ im- 


mersion in water, with an alternating pressure of 10,000 volts be- 
tween the conductors, and 5,000 volts between the outer conductor 


and the lead covering. The inner strand consists of 19 wires 057in. 


diameter, and has a cross section of a twentieth of a square inch 


when stranded. The outer conductor has also 19 wires of 057in. 


diameter, stranded on in two segments. The insulation be- 
tween the inner and outer conductor is ‘3din. thick, and between 


the outer and the lead ‘23in. thick. The lead sheath is pin. 


thick. On a bedding of jute above the lead are laid two steel tapes, 
and outside these is a finished layer of jute yarn stranded on and 
dressed with hard compound. The outside diameter of the 
complete cable is 2"3іп. ; its conductivity resistance is 0°88 
ohm per mile for each conductor; its insulation resistance 
above 1,500 megohms per mile between inner and outer conduc- 


tors, and 800 megohms between outer and lead. Its capacity is 


under one-half microfarad per mile. 

But, as I have said, overhead conductors are in almost univeraal 
use. They are in any case much less costly than underground 
cables, they are more easily repaired in case of a breakdown, and 
are much better adapted for very high pressures. In putting them 


U 
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up, the best telegraph practice is followed, though of necessity 

ө ‘scantlings are everywhere more substantial. The poles are 
spaced from 30to 50 to the mile, and from 25ft. to 50ft. high, as circum- 
stances demand. They are generally of timber procurable in the 
district ; for the Niagara to Buffalo transmission, for example, they 
are of white cedar, while for transmission lines in California they 
are of cedar or tamarack. But sometimes they are of the stronger 
and more durable material], iron, as, for instance, in the line now 
being erected by the Central Electric Works Company on the 
Rand. The insulators are fixed on cross arms of wood or iron in 
the usual way, but they must be of special form to secure the high 
insulation necessary. Oil insulators of the pattern originally 
introduced by Messrs. Johnson and Phillips have been largely 
used, and the lines of the historical Lauffen and Frankfort trans- 
mission were carried on these. The insulator has an internal and 
external bell projection, and the former dips into an annular trough 
of oil, the trough being movable on the bolt, so that it can be 
readily lowered for the purpose of cleaning by merely taking out a 
pin. The insulation is practically perfect in this form of insulator, 
even where moisture abounds, as before the current could go to 
ground it would have to cross a surface of oil. The oil trough is 
thoroughly protected from wet, and the insulator is particularly 
suited to climates where excess of moisture is present, and where, 
therefore, the additional care of the oil is well repaid by the 
extremely high insulation obtained. But for ordinary climates oil 
has been given up, and we rely upon insulators so designed that the 
current would have to leak over a long path before getting to 
ground. Johnson and Phillips’ insulator for high-voltage trans- 
mission work is made very deep, and the sides of the grooves 
are perpendicular, so that there can be no lodgment of dirt or 
dust. An insulator of this form is quite suitable for a working 
pressure of 3,000 to 5,000 volts. In an insulator supplied by 
the same firm for still higher pressures the surface over which 
the current would have to pass to get to ground is very consider- 
able ; in the actual insulator it is 12in. from the binding wire to 
the bolt, of whieh over 9in. is on the underneath side. This insu- 
lator is made of the finest porcelain fired at a very high tempe- 
rature, it will stand a pressure of 100,000 volts, before puncture, 
and is perfectly suitable for a working pressure of 10,000 volts. The 
insulstors used for the Niagara-Buffalo transmission are of somewhat 
similar shape, but in the latter there is a gutter round the bottom 
of the outside bell, designed so as to drain away the water on each 
side clear of the cross arm. The construction of the gutter is such 
that only at two points, both clear of the arm, can icicles form. 
For the Montmorency-Quebec transmission, a somewhat similar 
insulator is used. It will be understood that on occasion special 
insulators have to be used, as when the line goes up steep inclines, 
thus bringing considerable strain on the supports. At times also 
it has been found advisable to insulate the line wires for a few feet, 
where bound to the insulators, by means of wrapping them with 
sheet rubber and compounded tape. 


As regards the conductors we shall see later how their size is to 
be determined ; but whether they are laid underground or fixed 
overhead it is of the utmost importance that the generators, 
transformers, motors, &c., to which they are connected be effi- 
ciently guarded from lightning. It might, at first sight, be thought 
that there is no need to fix lightning guards to underground oon- 
ductors, but the effecta of induced discharges have to be guarded 
against just as carefully as have the effects of direct disoharges. 
The kind of lightning guard in use for telegraph and telephone 
work is not adapted for power transmission. Generally the 
apparatus for the former consists of a simple spark gap, and as the 
electromotive force at which the circuits are worked is compara- 
tively low, such a device serves the purpose for which it is intended 
most satisfactorily. But when there is a pressure of over 2,000 volts 
and a reserve, it may be, of hundreds of horse-power available for 
maintaining aoross the gap an are started by the lightning, 
it will be seen that in transmission work a somewhat different 
set of conditions comes into play. By the use of light- 
ning guards, we endeavour to do two things—firat, to conduct 
the direct or induced lightning charge as quickly as possible to 
ground, and thereby prevent damageto the apparatus and machinery; 
secondly, in the case of overhead lines to prevent the lightning from 
striking the conductors at all. In designing efficient guards to 
effect the first object the difficulties encountered were solely due to 
the fact that to maintain an arc across a gap requires much less 
pressure than is required to start it; in other words, the pressure 
required to make a spark pass between two points in a normal 
atmosphere is enormously greater than the pressure which will 
maintain a large current between the same points when the space 
is filled with carbon particles or metallic vapours. If across an 
ordinary spark gap between a high-pressure line and ground an arc 
were started by a lightning discharge, there would be nothing to 
prevent the generators from maintaining after the discharge had 
passed a large current across the gap, practically short-circuiting, 
and in all probability damaging themselves permanently before the 
fuses blow, Obviously then one of two courses has to be adopted, 


The first course is to provide a gap, which, though normally 
set to the amount which the lightning can jump, is automatio- 
ally lengthened immediately the discharge has taken place to 
such dimensions that the generators sre unable to maintain an 
arc across it. (Guards of this type have been devised by a great 
many inventors, the best known probably being the Thomson- 
Houston. In this the discharge takes place between two curved 
horns pointing upwards, and the arc when formed is repelled by an 
electromagnet until it goes out, the distance between the curved 
horns gradually becoming too great for the machine pressure to 
keep it going. Though this guard acts very well and generally 
breaks the arc promptly when formed, manifestly it would be much 
better to prevent an arc forming, and the second course open to us 
is to use a metal alloy, such that the starting of an arc in the gap 
becomes an impossibility. This is achieved in the Wurtz guard, an 
apparatus which recommends itself on the principle that ‘‘ Preven- 
tion is better than cure." It consiste of a row of metal cylinders Lin. 
diam. by 3in. long, placed side by side parallel to each other, and 
each separated from its neighbour by a gap of gz inch. The metal 
is an alloy of zinc and antimony, and when a discharge has passed 
there is nothing to mark the path it had taken save a small pit 
or burn. With the cylinders spaced as above, an arc cannot be 
maintained between them, the dense oxide vapour produced being 
non-conducting and unable to carry the current. This guard is 
always in a condition to protect the line, as the dimensions of the 
gaps are never altered, and so far as my experience goes its action 
appears to be all that can be desired. 

All lightning guards depend as regards their action on the fact 
that a lightning discharge prefers to make ita way to ground across 
a small air gap rather than through the coils of the apparatus, which 
are in parallel with the path to ground. It will be apparent that 
coils possessed of self-induction, having an influence quite negli- 
gible when considered with reference to the working frequency, may 
offer enormous opposition to the course of the highly oscillatory 
discharge of lightning. Seldom, therefore, does lightning damage 
the machinery when a proper guard is used, but it is nevertheless 
often advisable to introduce chokers for the purpose of supplement- 
ing the opposition which the coils of the generators would offer 
alone to the discharge. These chokers consist of coils offering 
practically no opposition to the normal current, but choking 
effectually any attempt to go through them on the part of the 
lightning. The combination of Wurtz gap guards and chokers 
has been adopted with success for several transmission 
plants. Whether the conductors be underground or overhead, 
efficient guards such as I have described must be employed to 
protect the apparatus at both the generator and motor ends of the 
line; at intermediate points they are not required. 

The guards described provide a path to ground for direct or in- 
duced charges, but as already stated, for overhead lines another kind 
of guard is employed, by which we endeavour to prevent the lightning 
from striking the line at all. If once the lines are struck, the guards 
already described will doubtless protect the apparatus; at the same 
time the precautionary measure of keeping, if possible, the lightning 
off the line is well worth taking. The well-known lightning spike 
used in telegraphy is the simplest of these guards. It consists of a 

ointed rod of wrought iron secured to the cross arm by the insulator 
bolt and having its point projecting some inches above the line. 
One of these spikes is fixed at each insulator, care being taken 
to make & thorough good connection from them to ground. 
A better guard is a bare iron wire running the whole length of 
the line fastened on the top of the poles. This may be barbed 
fence wire, and it should be grounded every third or fourth pole. 
For the protection of the Niagara-Buffalo lines barbed wires are 
employed, grounded every 500ft. or so; for the Montmorency- 
Quebec lines strong galvanised iron wires are used run on the 
extreme ends of the top cross arms, while the Tivoli-Rome lines 
have a single wire run on the top of the posts. These methods of 
guarding have proved very efficient; but, needless to say, the 
greatest care must be taken to ensure a good ground connection ; 
failure in this respect may render the guards not only useless, but 
worse—an actual source of danger. 

I now come to the size of conductor to be used, which depends 


кыа (a) The system to be used. 
(b) The working pressure. 
(c) The power to be transmitted. 
(d) The loss permissible in the line. 


The total weight of copper required for transmission by two- 
hase currents employing four wires is, with the same loss in the 
ine and same working pressure, exactly the same as required for 

single-phase transmission, though, in the former case, each wire 
has, of course, half the sectional area. This is оп the supposition - 
that the same type of motor is used, as it would not do, for com- 
parison, to assume non-synchronous motors in one case, and 
synchronous motors in the other. Call this woight 1. If, for the 
two-phase transmission, we use three wires instead of four, mak ii 

the third, which replaces two, common to both circuits, this thi 
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wire need not be double the area of each of the other two, but 
only 1:4 times, and under these circumstances the weight of copper 
will be 0°85 against the former 1. If three-phase transmission, 
with three wires, is used, the figure for the relative weight of 
copper depends entirely upon what is assumed as the standard of 
comparison with reference to the strain upon the insulation of the 
line and the apparatus connected to it. If we assume that there is, 
between any two of the three wires, the same difference of poten- 
tials that there is between each pair of wires comprising a circuit of 
the two-phase system, the weight of copper is represented by the 
figure 0-75. So far the weights are :— : 


1. Single-phase system, two wires ............ 1:0 
2. Two-phase system, four wires q . 1:0 
9. Two-phase system, three wires 0°85 
4. Three-phase system, three wires............ 0 76 


It will be seen that, on the three-phase system, the same power 


can be transmitted by three wires as can be transmitted by four 
wires of the same size, working on two phases, it being assumed 
that the loss in the line is the same in both cases. С 
. The second factor determining the size of conductors is the 
pressure to be adopted, this being one of the first things which has 
to be decided when a transmission scheme is being worked out. 
The pressure influences very materially the cost of line construction, 
as the weight of copper in the conductor is, for transmission, of the 
same power with the same loss in the line inversely as the square 
of the pressure. For economical reasons, therefore, it is desirable 
that a pressure be decided upon as high as the conditions render 

racticable, while for long lines high voltage is imperative. We 


ave seen that generators can be readily wound for pressures of 
from 2,000 to 5,000 volts ; 25 н.р. motors can be wound for 1,000 


volts, 50 H. P. for 2,000, and 75 m.r. to 100 H. P. for 3,000 volts. 
Still larger motors may be wound for 5,000 volts, and it should be 
remembered that with the high pressure part at rest, the exposed 


1 8 part is subjected to no higher pressure than if the current 
t 


entered the machine at only 100 volts. The high pressure part can be 
completely protected so that it is impossible to touch it, consequently, 
high pressure is attended with no extra danger to the man in 
charge of the motors. It will be seen, then, that in the case of 
transmitting power to a group of large motors, there is no need to use 
step-up and step-down transformers as an essential part of the 
scheme until the distance exceeds that at which a pressure of from 
3,000 to 5,000 volts is economical. Transformers need only be used 
to step-down the lighting circuits and for such motors as may be 
too small for winding for the line pressure. 

In deciding upon the pressure, we have to consider the sizes of 
the motors we are going to use. Large motors may be worked at 
the line pressure just mentioned ; but if the bulk cf the energy is 
to be employed for motors of medium power it might pay to reduce 
the line pressure to a suitable figure for the bulk, putting more 
eopper into the conductors, but saving the cost of transformers. 
If the motors rule £o small, however, that the whole of the current 
has to be transformed, there is no use in working the line at less 
than 3,000 volts. It is desirable to illustrate these points by an 
example :—Suppose we have to deliver 300 н.р. at some distant 
point made up ;— 


Ten motors of 10 . 7222 = 100 Н.Р. 

Four „, „„ 100 „ 

Two $5 DO X жийи e. 3-100 „, 
Total 6 % % % „e 300 H. P. 


Let us say that the limiting voltage for the winding of the motors 
18 — | 
For the 10 H. P. motors= 300 volts. 
99 9 9 = 1,000 9 
99 97 99 = 2,000 9 


We will leave 300 volts out of consideration as a pressure suit- 
able for the lines. Taking transformers at 503. per horse-power * 
all round we have as the expenditure on transformers for different 
line pressures— . 


For the For the For the Total 
Working at. | 10 нр | 25 U. r. 50 н.р, Trans- 
Motors. Motors. Motora. | formers. 
1,000 volts ...... £250 | a МИ | 2250 
2,000 % 250 £250 s | 500 
5,000 ,  .... 250 250 £250 | 750 


This means that if we work at 5,000 volts, we require trans- 
formers for all the motors; if we work at 2,000 volts, we require 
them for the 2b's and 10's, while, if we work at 1,000, they are 
required for the 10's only. 1t thus appears that, working at 1,000 
volte, we could expend on the line about £500 more, and working 
at 2,000 volts, about £250 more than we could working at 5,000 
volts, the total cost of the scheme coming out no higher. Taking 


* This allows for a power factor of 0°75, 


| sopper at £65 
ot 


increasing the cost of the installation. 


r ton, and assuming for the time being that the 
er items making up the cost of the line are constant and inde- 


pendent of the size of the conductors, we can increase the weight 


of copper for 1,000 and 2,000 volta by about 7 7 tons and 3:85 tons 
respectively, over that required for 5,000 volte, and without 
Whether these additions to 
the weight will be sufficient to keep the loss in the line the same as 
before, with the reduced pressure, will obviously depend upon the 


distance to which the power is to be transmitted, and in the 


following table the effect of distance is made clear :— 


Cost of Inne Wire to Transmit 300 h.p. to various Distances at 
© various Pressures. Two-phase System. Copper, £65 per ton. 
Power lost in line 10 per cent. =30 h.p. 


Volts. | 1 mile. 2 miles | 5 miles. o miles. | 20 miles. | 50 milea. 
1,000 | £310 | £1,240 | £7,750 |... 

2.600 77:5 310 1987 . £7,750 и ns 
3,000 244 137 861 , 3,444 | £13,776 MEE 
5,000 124 49:6 810 | 1240. 4,960 | £31,000 
10,00 ... 7751 510 1240 | 7,750 


Taking the figures for one mile, and adding to them the cost of 
transformers as already found, it will be seen that 1,000 volts 
gives for this distance the lowest cost. Doing the same with the 
two-mile figures we have almost a tie between 2,000 and 5,000 
volts, 1,000 is out of it; 5,000 has slightly the advantage, 
though it has always the advantage beyond two miles. With 
the same sizes of motors suppose the power to be increased to 
600 H. P., and what happens? Here the cost of transformers and 
also the cost of the copper is doubled for the same percentage loss 
in the line, the result being that the increase from 2,000 to 5,000 
should be made in both cases for the same distance from the gene- 
rator. It is interesting to note from the table the distance at 
which it pays to step the pressure up to 10,000 volts. The step-up 
transformers would cost at 50s. per B. P., £750, and, adding 
this to the cost of tho line for 10,000 volts at a distance of 10 miles,. 
it will be observed that the figure comes to £1,060, against £1,240 
for 5,000 volts without stepping up. It therefore appears that 
when the distance approaches 10 miles step-up transformers must 


be resorted to. 
(То be concluded.) 
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INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.n. Ordinary General Meeting. Paper to be read: 
“ Recent Developments in Electric Traction Appliances, 
by H. A. Baylor. 
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POLYPHASE ELECTRIC POWER. 


The transmission of power to long distances by alternating 
currents of electricity, about which Mr. W. B. Esson lectured 
before the Society of Arts last week, is a mattter with which 
the average man, so far as this country is concerned, is more 
familiar through the media of the technical Press and the 
lecture room than directly through the medium of the senses. 
We except, of course, as Mr. Esson also excepted, the distri- 
bution of power for lighting purposes from electric supply 
stations; and when this is done there will be found in the 
United Kingdom a remarkably small residue of power trans- 
mission by alternating currents for motive-power purposes. 
Indeed, if private plants are also to be excepted, there remains 
the solitary instance of the use of polyphase currents on the 
Dublin-Dalkey electric tramway system. Of the few private 
plants as yet erected, the majority have to do with the use of elec- 
tric power in collieries and other places where the sparkfulness 
of continuous-current motors makes these prohibitive. Prac- 
tically, therefore, and regarded as a general mode of transmit- 
ting and developing motive power, polyphase currents in this 
country are quite out of the running, their function being ful- 
filled by older and, possibly, more satisfactory methods. But 
when we turn from the United Kingdom to Greater Britain, 
and enlarge our field of observation so as to include the works 
carried out by means of polyphase currents in America and 
on the Continent, we are compelled to tell a different story. 
In this wider field, not only do works of an order of magnitude 
far transcending anything done in the largest power trans- 
mission plant in the United Kingdom encounter us, but in 
practically every important instance the power is transmitted 
by polyphase currents. Both in the amounts of power dealt 
with and in the distances over which power is conveyed, poly- 
phase currents are accomplishing far more than any other 


* | means of power transmission known to the civilised world. 


In the face of this striking contrast—the apparent inappli- 
cability of polyphase transmission in this country, and its 
manifest success abroad—it is instructive to peruse Mr. 
Esson’s able Paper, and to try to grasp the meaning of the 
critics who took part in the discussion that followed its read- 
ing. We do not know that either Mr. ALEXANDER Siemens 
or Mr. Harris is altogether intelligible in asserting that the 
continuous current is preferable to the polyphase current for 
the transmission of motive power. Their attack, as it seemed 
to us, was far too sweeping in its condemnation of the latter 
method. If they meant that merely for the electric motive 
power requirements of this tight little island, they would 
generally prefer continuous to polyphase currents, we are 
in agreement with them; but if, as seemed more likely 
from the context and the tone of their attaok, they would 
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estminster, London 8.W t, eevee e90609929090920000990009006060000999909509€ 99 ов е о 5 a, 
General Electric Co., 69 71,4 B3, Queen Victoria-st., London, E. O.; & Salford 25 
7 I. E. 8B. Accumulator Co., 78-73, Palace-chambors, Bridge-st., Westminster, 

London, S.W. ö... 4 % „ „ „666 9 


International Electric Company, 55, Redctoss-street, London, E.U...........  — 
Johnson and Phillips,14, Union-ct., Old Broad-st.. London ; & Chariton, Kent 1,2) 
Krupka and Jacoby, 61 and 63, Watling-street, London, Е.С. ........ . 
Eamon (EE M.) & Co., 61, Charing Crosa-rd., London, W. C. . . : 3 18 - 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W., & Woolwich, Kent. 6 


BATTERY JARS. 


Stiff and Sons, London Potterles, Lambeth, London, B.B. e ne ao». oe oa oe ae e — 


BEARINGS. 


Roller Bearings Oo., 1, Delahay-street, London, S. W.. . 8 


BELTING. 


Willoox (W. H.) and Oo., 84 and 86, Southwark-street, London, 8.233... — 


BOILERS. 


Clayton & Shuttleworth, Linooln ; and 95, 
Davey, Paxman & Oo., Colchester; and 78 
Easton, Anderson & Goolden, Broad Sanct 
S. W. Works: Erith, Kea 
Mather and Platt, Salford Ironworks, Manchester . 424 
Weeks (J.) and Oo., Chelsea, London, S. W.. оооорооооооо оо sees ооо ое ww: 17 З 


usen Victoria-st., London, E. O. — 
ueon Victoria-st., London, Е.О. $94 
uary Chambers, Broad Sanctuary, 


CABLE COVERING MACHINERY, 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton, Kent. 1, 22 
Wilson (John) and Son, Vuloan Works, Johnstone, Scotland 13 


OABLE OOMPANIES. 


African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, Н.О. 
Anglo-American Tel ph Oo., 96, Old Broad-street, London, Е.С........... 89 
Brasilian Submarine Te ‚Оо Winchester House, 50, Old Broad-st., London. 87 
Commercial Oable Oo., 258, Broadway, New Tork, U.S. A. London Office, ` 
55 and 56, Bishopsgate-street Within, London, E. O 66 %%% „„ „„ оо а о 
Direct United States Cable Oo., Winchester House, 50, Old Broad - st., Londón. зэ 
Eastern Telegraph Oo., Winchester House, 50, old Broad-st., London, Е.О... 84 
Eastern Extension Tel. Oo., Winchester House, 50, Old Broad-st., London, Е.С. 81 
- Eastern & S. African Tel. Oo., Winchester House, 60, Old Broad - at., London, E. O. 86 
Indo-European Теңр Oo., 18, Old Broad-street, London, E.C............ 85 
West African TelographCo., Winchester House,60,01d Broad-st.,:London,E.C 86 


CABLE SUPPLIES. 


Callender's Cable and Construction Oo., 90, Cannon-street, London, E. C.; 


and Erith Marshes, Kent DRIN „ ГКК T .. 10 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Quicke, ` 
72, Finsbury-pavement, Е.О ............ ——— 22 ее —— нано не — . 24 


7 
Queen-street, London, E. O., and Branches ..... 322 8 31 
1 


ADDRESSES. 


JULIUS SAX & CO., Ltd., Electrical Engineers and 
‘ELECTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.C. 

! Established 1855. 


Sperialities—Electric Bells, Burglar Alarms, Fire Alarms, Watchmen’s 


‘Clocks and Fire Indicators combined, Water Ga Billiard Mark 
Electric Vanes, Lightning Conductors, Spoaking Tubes, Gas Li rig 
‚ Hlectrical Testing and Telegraph Instruments, Electrical Torpedo 


‚ Apparatus. 
Automatio Call Bells for Fire Stations, &, fixed at all Stations under the 
| control of the Metropolitan Board of Works. | 
Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
Н.М. Home Office. Contractors to Н.М. Post Office and War Office. 
Electric Lighting—Domestic and Public. Estimates Free on Application. 
Eight Prize Medals awarded. 
Telephone No. 3848. Telegraphic Address: Хад London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND | 


Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent 


the INDIAN AND EASTERN 


Pablis 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. ` 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 


authentic information on all subjects connected with Engineering enterprise in 
India and the East. 
- Correspondence invited оп any subject which may bs of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 
NGINEER'S DIARY, and postage ) :— 


INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s 
fished at 137, Canning St., CALCUTTA. 
LONDON OFFIGE : 28, Victoria Street, Westminster, S.W. 


USEFUL HANDBOOKS. 


By EX". B. BAD. 
| Price з. 6d. each, post free. . 
INCANDESCENT WIRING HANDBOOK (WITH TA BLES), 
THE DYNAMO-TENDER’S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
EHLEOTRIO TRANSMISSION HANDBOOK, 


“THE ELEOTRICIAN" PRINTING & PUBLISHING OO., Limited, 


1. L and 5, Balisbury-court, Fleet - street, London, E. O. 


+ 
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A AUTOMATIC 
STANDARD SCREW 


Dun COMPANY 
NALI FAX 


if You Want to Buy, Hiro or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


BEND or 5 FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


EST MEDIUM. 


The st Stoek of f Miscellaneous Machinery in the 


ingdom, Ready for Prompt Delivery. 


THE ELECTRICAL DEVELOPMENT AND FINANCE 
CORPORATION, LIMITED. 


CAPITAL = - £500,000. 
CHAIRMAN.—His басе the DUKE OF NEWCASTLE. 


CONSULTING ENGINEER.—F. H. MEDHURST, B.Sc., M. I. E. E. 


39, Victoria Street, Westminster, S. W. 
Telegraphic Address: ‘‘ UNIPOLAR LONDON.” Telephone No. 3419. 


The objects of the Corporation are the development and financing of 
approved Electrical and Industrial Undertakings of all kinds. 
All communications should be eent to the SECRETARY at the above 


address. 


5s., post fr 


STANDARD METHODS IN PHYSICS AND ELEC- 
TRICITY CRITICISED, AND A TEST FOR ELECTRIC METERS 
PROPOSED. А Н. А. NABER. 

, crown 8vo. price 78. 6d., post fre 


ELECTRIC LIGHTING. By JOHN W. URQUHART, C.E. 


Cloth, crown 8vo, price 7s. 6d., post free. 
DYNAMO CONSTRUCTION. By the SAME AUTHOR. 


crown 8vo, price 7s. 6d., po 


ELECTRIC SHIP LIGHTING. By the SAME AUTHOR. 


"THE ELECTRICIAN" PRINTING & PUBLISHING CO, Ltd, 
Salisbury-court, Fleet-street, London, E.C. 


Classified Index to Electrical Trades— Continued 


CABLE SUPPLIES—Contínued. big; 


British Insulated Wire Co., Preston . 6 „% „ vance 

Edison and Swan United Electric Light Company, Balswan-buildings, 86. 87, 
Queen-street, London, E.C., and Branches ........ 

Fowler-Waring Cables Co., 10, Fenchurch-street London, f. C.; ; & N, Woolwich 

General Electric Co. A 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 

Glover (W. T.) & Co., Salford, Manchester; and 89 Victoria - st., London, 8 W. 

Henley's (W. T.) Tel. Works Co., 7 Martin's. lane, Lond., E. C.; and N. Woolwich 


83 


25 


1 


Johnson and Phillips, e Broad-at., London; & Chariton, кеш 1, 29 


London Electric Wire о Де; houso vaid, ; Golden-lane „London, E. Diss 

Salmony (H. M.) and Co. aring Cross-road, London, W.O. .........--- 

Siemens Bros. and d Con 0 Queen Anne's Gate, London ; and Woolwich, Kent 

cs ja d'Exploitation des Cables Electriques, Cortaillod, Switzerland ..... ә 

9 anufacturing Co., Helsby, near Warrington; and 11, Queen 
e a-street, London, R. C. and Liverpool €009€06€06(009000000000009002090090909 es 09.0 
OARBONS. 

Brush Electrica lEngineering Co, 49,Queen Victoria-street, London ,E.C. .. 

Carbon Syndicate, 89, Victoria-street, estminster, 8.W. ................... 

Edison and Swan United Electrio Light Company, POSTAN -buildings, з, 
Queen-street, London, E. O., and Branchen 

General Electric Co., 69, 71 & 88, Queen Victoria-st. ndon, E. C5 & Saltord.. 

Johnson and Phillips, 1, Union-ct., Old lotaría st. Ldn 

Salmony (H. M.) and Co., 61, Charing Cross-road, London, W. C. 

moe. Bros. and Co., 13, Queen Anne's-gate, London; and Woolwich, ,Kent 

Edison and Swan United Ekcciric Light Company, Ediswan- buildings, 86-87, 

Queen-street, London, E.C., and Branchis .............. 

General Electrio Co., 69, 71 & 88, Queen Victoria-st., London, E. С; ; & Salford. i 

Harris(J. F. and QG. ),58-60, Wilson-street, don, A „London, K. U. kie Wu i ыа 

McGaw and Co. „Tork-road. Lambeth. London 8 оогоо 00090000000 an an oo 0e an 


Middlemiss, W., Netfleld-street, Brad ford 5 e 
CHEMICALS. 

Boor(G.)and она and 2, Artillery-lane Bishopsgate-street Without Е.С, 
CONDENSING PLAN 


Allen (W. H.) Son & Co., Bedford; and 19, Great George- street, London, S. W. 
Belliss (G. E.) & Co., Ledsam- street Works, Birmingham ; and 9, Victoria- 
street, London, 8. W. 3j 8 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
B.W. Works: Erith, Kent 
Muirhead & Co., 54, Old Broad-street, E. C.; and Elmer's End, Kent 
Pulsometer Engineering Co., Nine Elms Iron Works, London, "ӨЛ, ылмы... 
CONDUITS. 


18 
6 
15 
1 
88 
83 


25 


don; & Chariton, Kent 1, 15 


16 


40 
28 
2 


Crompton & Co. F London, E. C.; and Chelmsford 8, и 


Doulton and Co., Lambeth, London, 8. 
Fowler - Waring Рр ат Со. ‚10, Fenchurch-st., London, Е.С.; & N. Woolwich, 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, k.C.; & Salford. 


95 


Johnson and РЫШ uM, Union-ct., Old Broad-st.,London ; & Charlton, Kent 1,29 


Laurence, Scott an Gothic Works, Norwich J L[ͤ 
ORUCIBLES, PLUMBAG 

Carbon Syndicate, 39, Victoria-street, Westminster, S, VW. 

Doulton and Co., Lambeth Pottery, London, S. E. 
CUT-OUTS. 

Berend (O.) and Oo. Dunedin House, B hall- avenue, London, E. O.. 

Dorman and Smith, Manchester; and 94 aring Oross-road, London, W.C. 

Edison and Swan United Electric Light Company, Ediswan- buildings, 86.87, 


Quoen- street N and Branches 35 
. General Electric Co neds, 1 & 88, Worte, Korte London, i.G.; 5 alford.. 
Е — and Oo. Goth orwich “a Nc Б а 


— И. a art sland, London, N 9 m@eegeateseeeen1ees es af 
i, Mane Uo rr КИ -road, London, W. 0. 


Dookie 2 


DISINFECTANTS. PAGE 
Sanitas Co.. Three Colts Lane Bethnal Green, London, B 52 
DYNAMO BOLTS. 
Armstrong, Stevens and Son, Whittall-street, Birmingham  ................ — 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, рй. 
Queen-street, London, E. C., and Branchen 6..5. 82 
General Eleotrio Co., 69,71 & 88, Queen Victosria-st. „London, E. C.; & Salford.. 95 
DYNAMO MANUFACTURERS. 
Allen (W. H.), Son and Oo., Bedford; and 19, Great George-st. p iic ON. — 
Brush Electrical Engineerin о. ‚49, Queen Victoria-street, London 88 
Clarke, Chapman and Co.,Ga Leden ad-on-Tyne; and 50, Fenchurch-st., 88 12 
Clayton Foundry Co., Clayton, Manchester 15 
Crompton & Co. „Mansion House- buildings, London, E. C.: ; and Chelmsford ' 8,94 
Crypto Works Co., 29, Clerkenwell-road, London, I 2 17 
Davy Electrical Construction Co., 15, Victoria-stroet, Westminster, S. W. 82 
Easton, Anderson & Goolden, Broad 'Sanctuarj-chambera, Broad Sanctuary, 


B. W. Works: Erith, Ken. .. 40 
Edison and Swau United Electric Light Company, Ediswa n-buildings, 86-87, 

Queen-street, London, E.C., and Branches 83 
Electric Construction Co., ‘Wolverhampton; and Dashwood House, ‘Ola 

Broad-st., London, E. Oo. . T 


Fowler (J.) ‘and Co. «Leeds, and 6, Lombard- street, London, Е.С. .......... = 
General Electric Co.,69, 71 & 88, Queen Victoria. st., London, E. C.; & Salford. 25 
Holmes (J. H.) and Go., Newoastie-on- e; and 17, Soho-square, London W. 4 
Johnsonand Phillips,14, Union-ct., Old Broad-st. „London; & Charlton, Kent! 2 
Laurence, Scott and Co., Gothic Works, N Norwich’ — ————— HH 
Mather and Platt, Salford Ironworks Manches ten ЕЕ 21 
Newton Electrical ток, Taunton Englan land .................. ——— — 
Opperman, Cue A ET -street, Clerkenwell, London, E orense coasa — 
MA Legi e Сол Q ueen Anne's-gate, London, 8 W.; A Woolwich, Kent 6 
EBONITE AND VU NITE, 
Harburg India Rubber C.Co., F. Winter,188, London Wall, Wood-st., London 28 
Moseley (D.) and Sons, Chapel Field Works, ‘Ardwick, Manchester 2 2.2 IG 
ELEOTRIO BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches q 83 
nn a Sap юш Кс pg e ш 
elegra an g elsby, near n; an » Queen 
Victorla-street , London E. C., and Liv Ol. li ains s ⁵⁵⁵( 4 8 1 
Western Electric ТУА oteman-atrect, ndon Е.С. CC0CO. . q . 22 
ELECTRIC GAS LIGHT 
Edison and Swan онга Eleotrie Light Company, Ediswan- buildings, ni 
Queen-street,London, E.O., and Branches...... 82 
General Electric Oo., 69 & 71, ‘QueenVictoria-st London, i. ©; &Salferd . 25 
"d LIGHT OONTRAOTORS, 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
trek. TNAM X сз омы шс A OQ REOS MUR шы RN HMM = 
и Electrical Eng. Co. 49, Queen Victoria-street, London, E.C. (across. DE 
n & Co., Mansion House-buildings, London E. p end and Chelmsford 8,24 
avy Mlectrinel Солак онон Co., 15, Victoria-street, W ster, S.W. . 82 
Davy lesion Co 66, Victoria-street, London, 8. WWW.. 
Easton,Anderson & Goolden, Broad a eria o ELE Broad Sanctuary,8.W. 40 
Electric Construction Oo., Wolverhampton; and “Dashwood House, Old 
ain Pasa асо 1, Gt. Winchester “at. Lc ndon. RO, ad Шей. 40 
eo. Power Storage Оо. inchester-st, Lon Las an Millwall, 0. 
Fowler (J. and Со Lesda: and 6, Lombard-sireet, Lon don, E.O. MH 
А тб Cannon-st,Lo тыа ene т 
Hindley B.) 11, Queen Victoria-street, London, Б.О: 
Johnson Phillips,14,Union-ct.,Old Broad-st. Lond. io we Onaritow Kent 1,99 
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Classified Index to Electrical Trades со». 


ELEOTRIO LIGHT OONTRAOTORS—Continued. 
Laing, Wharton and Down, 82a, New Bond-street, London, MMW... 
Laurence, Scott and Co., Gothic Works, Norwich ............... c ee errore 
Mather and Platt, Salford Ironworks, Manchester 
Bax (Julius) and Co., Ridgmount-street, Store-street, London, W. C 


РАСЕ 


Siemens Bros. & Co., 12, Queen Anne'g-gate, London, . W.; & Woolwich, Kent 6 


ELECTRIC MINE EXPLODERS. i 
Siemens Bros. & Co., 12,Queen Anne’s-gate London, S. W.; & Woolwich, Kent 
ELECTRIC MINING MACHINERY. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S. W. Works: Erith, Ke 
Edison & Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Quee*-street, London, E. C., and Branchen 
General Electric Co., 69, 71 & 88. Queen Victoria-st., London, B. C., & Salford, 
ELECTRIC TRAMWAY SUPPLIES. 
zu озек A. and od о оона нон, Westminster, London. S. W. .. 
МЕК апа 
1 ay (G. E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria st., 
n on, 8. eoesesaeven „ % % „ „„ „ е 6 6 6 „ „ о 6 %% „ „„ 6 „ 6 66 „ за „ 6 % „„ 6 6 „„ во „ . 
British Thomson-Houston Co., 83, Cannon-street, London, Е.С. -.......... М 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E. O. 
Chamberlain and Hookham, New B olomew-street, Birmingham ........ 
Chloride Electrical Storage Syndicate, 89, Viotoria-street, London, S. W.. 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch-st., London, E. C. 
Clayton Foundry Co.. -Olayton, Manchester ИРЕ —— ГЕУ 
Connolly Brothers, Blackley, Manchester. Agent: С. Е. Quicke, 72, Finsbury- 
pavement, London, Е.С. e 


6 


40 


24 


Crompton & Co., Mansion House-buildings, London, E.C. pend Chelmsford. 8, 24 


Der Electrical Construction Company, 16, Victoria-st., 


Electric Construction Co., Wolverhampton ; and Dashwood House, Old 


Greenwood & Batley. Armley еа сева: and 16, Great George-st., Lond, 1 


Honley’a(W.T)Tel. n,&N,Woo 


Hindley Е. S., 11, Queen Victoria-st. , London, E. C.; and Bourton, Dorset. 


Johnson & Phillips, 14, Union-ct, Old Broad-st, London, Е.С; & Charlton, Kent. l, 


Wharton and Down, 824 New Bond-street, London, W...... 
Laurence, Scott and Co., Gothic Works, Norwich 
Mather and Platt, Salford Ironworks, Manchester 9 — 
Mavor and Coulson, 47, King-street, Bridgeton Cross, Glasgow.. 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ...... 
E , J. H., 48, Skinner-lano, Leeds eevee @eevecve @veeveressesvsnaseecevevess ee 
Pulsometer 1848 т; Co., Nine Elms Iron Works, London, S. ........ 
Sex (Julius) and Co. , ср ehe Btore-street, Londen, W.O........ sss 
Siemens Bros. & Co., 12, Queen Anne’s-gate London S. W.; & Woolwich, Ken 
Westinghouse Electric Oo., 82, Victoria-street, Westminster, London, 8.W... 
ENGINE PACKING. 
Willcox (W. H.) and Oo., 84-86, Southwark-street, London, S... 
ии aimee Company, Dock House, Billiter-street, London, B. O.. 
Allen (W. Н. Bon, and Oo., Bedford; & 19, Gt. George-street, London, S. W.. 
Belliss s (G. E.) & Oo., Ledsam-et. Works, Birmingham; 4 9, Victoria-st 
on ?, . e *69060e«000092000€80009009€0€099609090600009«4090000900€09020900090529000000€00028 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, Е.О... 
Olarke, Ohapman & Со. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 
Clayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, E. O. 
Orossley Bros., nshaw, Manchester; and 10, Rt. Bride-st, London, E.O... 
Davey, Paxman Co., Colchester ; and 78, Queen Victoria-st., London, E. C. 
n, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
B. W. Works: Erith, Kent 56565656 66 26e „ee „eee „ „ %% „„ „ 06 
Fowler (J.) and Oo., Leeds; and 6, Lombard-street, London, E.O.......... 
Hindley, E. S., 11, Queen Victoria-st., London, E. G.; and Bourton, Dorset 
Mather and Platt, Salford Ironworks Manchester жаана er re ere РРР 
Ransomes, Sims, & Jefferies, I swich ; and 9, Gracechurch-st., London, E. O. 
Robey and Co., Globe Works, coln, and 79, Queen Victoria-st., E.C. .... 
Willens and Robinson, Rugby .................. 
ENGRAVERS AND DIVIDERS, 
Naumann, P., 71, Pentonville-road, London, ........................... 
Braham, A. & E., Bridge House, 181, Queen Victoria-street, London, E.C.... 
EXPANSION SHEETING AND RINGS. 
= вк Asbestos Company, Dock House, Billiter-street,London, Б.О 
. Delaware Hard Fibre Company, 15. Long-lane, London, E. oo. 
Moseley (D,) and Sons, Ohapel Field Works Ardwick, Manchester 
Mosses and Mitchell, 68-71 Ohiswell-street London, 
FITTINGS FOR ELECTRIO LIGHT. 
Benham and Froud, 40-42, Ohandos-street, Strand, London, W.O............ 
Crompton & Oo., Mansion House-buildings 
Corman and Smith, Salford, Manchester; and London and Glasgow. 
Edison and Swan United Electric Light Company, Ediswan Buildings, 86-87, 
Queen-street, London, E.C., and Branches. 
Evered and Co., 27-86, Drury- lane 


General Electric 
Ünion-ot., Oid Broad-st., Tondon ; & Charlton, 
Wharton and Down, 834, New Bond-st. London, W. „ 3 
Lundberg, A. P., Bradbury-street, Kingsland, London, А 
Macfarlane and Co., Glasgow ............................. 353 a 
Pa mony e 3 Co., n Hels Cross- road London, mand "qus 
elegraph Manufaoturin „ He near Warrington; and 11, Queen 
Victoria-st., London, E.C., and Lives ere н ; 
Western Electric Co., 89, Coleman-street London, 
FLUORESOENT SCREENS. 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. Е.С, 
D. & Son, 58 Mortimer-strees, London, W. 206 %% „%% „% „„ 6 „ „ ег 
i Ape rt ar Tondon пез 5 „ 
А an n-garden, Lon А 
FUSES 9, ’ , n, 


El'son & Swan United E'eotric Light Company, Ediswan-buildings, 83-87, 


a ia dens ca mido me um аш 


ооосооооооос оо оо ое 


G 


99090 *€*90959?9992000992 


Laurence, Soort and Co., Gothio Works. Norwioh e =s =- = e =.. ..... oar aie 
Queen Victoria-st., London, E. C., & Salford 


GENERATORS. 
British Thomson-Houston Co., 83, Cannon-street, London, Е.С, ............ 
GLOBES AND SHADES. 
Dorman and Smith, Manchester; and Londonand Glasgow eom 
Drake and Gorham, #6, Victoria etzest, London, ‚А, СИИИ ИИИ НИНИН Sears 
Edison and Swan United Electric AERE Company, Ediswan-buildings, 
96-37, Queen-street, London, E. C.; n 22ͤ 7ͤõX EU qq EE des ^ 
Evered and Co., 27-85, D -lane, London, W.C., and Birmingham ........ 
General Electric Co., 69, 71 & 85, Queen Vietoria-st., London, E. C., & Salford . 


Johusan and P billips,14 :Union-ot,, Old Broad-st, London; & Chariton,Kent 1,29 


HYDROMETERS. 
Hicks, James J., 8,94 10, Hatton-garden, London, E. 02 эз os «э шо «р ел 


Kent. J, 


8,94 
27 


29 


S es & 


E 


82 
10 
25 


Harburg India Rubber C. Co., F Winter 188, London Wall, Wood-st, XC. 
Moseley (D.) and Sons,Chapel Field Works Ardwiok ,Man 


| an оо оа оо as 


INSTRUMENTS. 


CEEE EEE ee 


Queen Victoria-st., London, E. C.; & Salford. 
on; & Charlton, Kent 1, 
Muirhead and Co, 54, Old Broad-street, k. C.; and E'mer's End Kent 


General Electric Co., 69, 71 & 88, 


Nalder Brothers and Thompson, 84, Queen st, Сагара, London, Е.С. .... 


Store-street, London . 
s- gate, London; and Wool wich, Kent 


Bayley & Co., Stanhope- street. Birmingha ns ee cteces 

Bullers Limite], 82 and 83, Queen-st, London, E. C.; and Hanley and Tipton. 

Delaware Hard Fibre Co., 15, Lo lane, London, E. OO... 

Moseley (D.) and Sons, Chapel Field Works, Ard wick, Manchester 

Mannes and Mitohell, 68-71. Chiawell-atraet. London, 

Scholzig (Oscar), Dashwood House, London, E.C. 
INSULATORS. 

Bullers, Limited, 82 & 33, Queeu-st., London, E.C.; and Hanley and Tipton . 

Doulton and Co., Lambeth Pottery, London, В.Е. ................... 

Ed son ani Swan, United Electric Light Company, Ediswan-b 

Quo: n-st, E.C., ani Bran she „„ %% % % „„ „„ „„ „% „ % ; . „ „6% „ 6 „% „„ „6 „„ 6 „6 6e „0 e. 

Evered aud Co., 27-85 praky даша, London, W. O.; and Birmtugham........ 

General Electric Co., 6 

Henley's а. Works Co., 27, Martin's-In, Cannon-st., Lon., & 

Johnson & Philli Ghariton, Kent 1, 

Siemens Bros. & 


Te 


оооове ооз оо ооооовооцооо оо оо 


Victoria-street, Londou, Е.О. 
LAMPS. 

Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, E.C. .... 
British Thomson-Houston Co., 88, Cannon-street, London, E. CGG. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 
Brush Electrioal Engineering Co.. 49, Queen Victoria-street, London, E.C. .. 
Simon, Berry & Co., 52, Queen Victoria-street, London, Е.О. .............. 
Cossor, 67, Farringdon-road, London, Е.С. ................................. 
Crompton and Co., Mansion House-buildings, London, E. C.; & Chelmsford 8, 
Crystal E ectric Lamp Co, St. Stephen's Chmbrs, Te'egraph-*t, Lon lon, E. C. 
Davy Electrical Construction Co., 15, Victoria-street, Westminster 
Dorman and Smith, Manchester; and London and 
Drake and id es US td Bee’ CC 
Edison and Swan ectric ht Co., Ediswan-buildings, 86-87 

оше, 18 i р вове о. V 3 
Electric Construction Company, Wolverhampton; and Dashwood Ho Old 
Broad street, London, Е.С. . ...... P. and Dashwood House, 
Gabriel and Angenault, 84, Victoria - street, London, S. WW. “ое 
General Electric Co., 69, 71483, Queen Victoria-st. London, E. O-; & Salford. 
„Hard Incandescence Lam Wilhelm and Co., 11 & 12. 
Westmcroland-buildings, A deragate-street, London, Е.С..... E 
& 17, Soho- sd. London, W.. 
Hunyarian Incandescent Lamp Co.—Sole Agent, Fernand Kspir,8, East India- 


9 . W. ee 


d ow eee „ee 
London, ^R W. 


t, London, B.O, . . 


55, Redoross-stree € 9909 . 
Johnson & Phillips( Arc), 14, Union-ot, Old Broad-st, London; & Chariton, Reni 1, 


Western Electric Со. (Aro), 79, Coleman-street, London, E 
Zurich Incandescent Lamp Co,, 47, 
— isan and eat United Electric Light O Edis 86-87 
Edison and Swan 0 om wan- buildings 
Queen- street, London, E. O., and Branches. ^. 5 o 
General Шоно Co., 69, 71 & 88, Queen Victoria-street, London ; & Salford. 
LAMP 
Edison & swan United Electric root Company, E liswan- uildings, 86-37, 
Queen-sire:t, London, E.C., and ranches e»*e9*e0o09060500€002e€0c0060909002299*9 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Lon ton, E. C.; &Salforl. 
Macfarlane and Co., Glasgow 
LEAD MACHINERY. 
Wilson (J.) and Son, Vulcan Works, J ohnstone, Scotland 
LIGHTNING CONOUOTORS. 
Edison & Swan United Electric Ligbt Company, Ediswa1-buildiugs, 83-87, 
Queen-street, London, E. C., a ad Branches ........... . . 
General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E.C.; & Salford. 
Johnson & t'hillips, 14, Union-ct., Vid Broad-st., London ; & Charitco, Kent. I, 
Muirhead and Co., 54, Old Bro d street, F. C; and Elmer’s Кай, Keat 
вах Cte” Co., Kidgmuunt-street, Store-street, London, 
в 
Ее Kingiuher ГАЙ es i Leeds CC 
Reliance Lubricating Co., 1 Water-la., Gt. Tower-st., Lond on, K. C. 
Willcox (W. Н.) and Go., 84-86, Southwar -Streer, London, 8. H...... 
MANUFACTURING Aro eee 
Dorman an ’ ord, Manchester ; and London and Glasgow........ 
Drake and Gorham, 66, Victoria-street, London, В.\ї............ ө 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad 
8.W. ES D %% % % со роо сезе оо 
Edison and Swan, Unite ectric Light Company, Ediswan-buildia 
Queen-street, London, E. C., and Branches x M т FF oases So = 
Eliott Brothers, 101, St. Martin's-lane, Charing Cross, London, W.C...... vs 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford’. 
Henley's(W. T.) Tel. Works Co., 27, Martin’s-lane, London,and N. Woolwich. 
. Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton, Kent.1, 
Laurence, Scott and Co., Gothic Works, Norwioh.. оеооовооосоооооов „ee „„ „ee „„ „„. 

и Lund ‚А. P., Bradb -stroet, Kingsland, London, N. *'0059909*2090€90209690 
Muirhead and Co., 54, Old Broad street, E. C.; aad E'mer's End, Kent...... 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E.C.... 
^ Bax (Julius) and Co., Ridgmount-street, Store-stroet, London, W. CO.. . 

Biemens Va dn Co., 12, en Anne's-gate, London, 8. W. ; & ошоп, Kent 

elegra Manufacturing pany, у, near n; and 11, Qu 
тее -street, London, E. O.; and Liverpool ee 
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PUBLIC STREET LIGHTING. 


Ealing. 

St. Pancras (London) 
| Oxford. 

i Dublin. 

A Brighton. 
Portsmouth. 

Stafford. 

South Shields. 


Aberdeen. 
Londonderry. 
Taunton. 


Wolverhampton. 
Tunbridge Wells. 


ROYAL EXCHANGES. 


Manchester. 
London. 


PIERS & ESPLANADES. 


Blackpool Pier. 
Southsea Esplanade. 
Hastings Pier. 


RAILWAY STATIONS. 


Stoke-on-Trent. 
Norwich-Thorpe. 
Glanmire. 


DOCKS.—sSingapore 
Barry. 
Limerick. 


ШИ & PHILLIPS 


| А Few Examples of Arc Lamp Installations. 


| 
THEATRES, HOTELS & RESTAURANTS. 


Holborn Restaurant. 
Hotel Cecil. 

Hotel Victoria. 

St. Enoch Station Hotel. 
Restaurant Frascati. 
Empire Theatre. 
Criterion. 


POST & TELEGRAPH OFFICES. 


St. Martin’s-le-Grand (London). 
Birmingham. 

Manchester. 

Leeds. 


Mount Pleasant ( London). 
FACTORIES. 


Willans & Robinson's, Thames Ditton. 

Dutton's, Worcester. 

Midland Railway Carnage and Wagon Co., 
Shrewsbury. - 


SHOPS. —whiteloy' 8, London. 


Civil Service Stores, mondon: 
Kino’s, London. i 

Jones Bros., London. 

D. H. Evans & Co., London. 
Horne Bros., London. 

Kendal, Milne & Co., Manchester. 
Clery & Co., Dublin. 


YVARIOUS.—Dublin Museum. 


Imperial Institute, S. Kensington, London. 
Central Polytechnic, Regent Street, Londun. 
North Western Arcade, Birmingham. 

Band Stand, Hyde Park, London. 
Winchester House, London, &c., &c. 

Royal Arsenal. 

Ballater Station during the Tsar’s visit. 


The Makers of theso Lamps are too joalous of their reputation 
to allow unscrupulous statements to Intorfere with tho un- 
rivallod success of the Lamp. They continue to combine 
tho most Careful Manufacture and Finish with Excellenoy of 
Design; and aro prepared to indomnify purohasors against 
all claims in respeot of Patent Rights. 


ILLUSTRATIONS, REDUCED PRICES, AND FULL PARTICULARS ON APPLICATION. 
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Classified Index to Electrical Trades.—con:inued. 


MATERS (Electricity) 

berlain and Hookham, New Bartholomew-street, Birming Vetisees 

Faison and Swan United Electr-c Light Company, Bdiswan-bulldings 86-87 
Queen-street, London, E. O., and Branchen. 


PAGE | TELEPHONES, 


10 


Genoral Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C.; & Salford 95 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, BEN = 


Laurence, Scott and On., Gothia Works. Norwich. ——— 5 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, £ 8. W. 


IOA. 

Sanders, Wake & Co., 23, Great St. Holen‘s, London, Е.С. e000... ey 

Wigeinat F. & Mons, 10. ‘Tower-hill, and 103 and 103, Minories, London, E О. 
MICROPHONES. 

Consolidated Telephone e uoon & Manufacturing Company, 186. 188, 

Bhaftesbury-avenue, London, W. O.; and Coventry, England. 

General Electric Oo., 60, 71 & 88. Queen viotoria · street London, Б 

InternationalElectric Company, 55, Red Cross-atreet, London,E. 
MOTORS (Electric). 

British Tnomson-Houston Co., 88, Cannon-streot, London, Е.С ........... 

Brush Electrical Engineering Co, 49 nere Viotoria - street London Е.С 

Clayton Foundry company. С ayton, Manchester ee 


б. & 8айога 


25 


25 


Pass 
C.T C. and Manufacturing Oo., 188-188, Shaftesbury-avenne, London, W. C.; 
and Coventry, England.. 83 
Edison & Swan United Electric "Light Company, Ediswan-buiidiage, 86-37, 
Qaeen-street, London, E.C., and Branches.. 82 
General Electrio Co., 69,71 & 88, gen à Victoria st. Loudon, E. G.; & Salford 25 
Telegraph Manufacturing Co., sr near Warrington, and 11, Queen 
Viotoria-street, London E.C.; and lverpoo 2 6 % „„ (2000 O %% 1 
Western Electric Co.. 79, Coleman · street Tondon, B. О, мазе !( iss. did 
9| TELEGRAPH сыно Сота ос 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, У.С... .. í 
Henley's(W-T. ')Telog, WorksCo.,27, Martin s-I&ne, London, & N. Wool 
Johnson & Phillips, 14, Union-ct., Old Broad.st., London: &Charlton, Kent E 
Muirh»ad & Co., 54, Old Broad. street, E.C. : aud Elmer's End, Kent ..... vi 
Sax (Julius) and Co. Ridgmount-street, Store-steet, London, Y МЖ АРХ 
Siemens Bros. & Queen Aune’s Gate, Lo vdon, oolwich 6 
Telegraph Nauufgekurlug € Co., Helsby, near W n, үү ll, Queen 
Victoria-street London, E.C. ; and iverpool iua ge Geb бө ке quae ee or 
'TRANSFORM ERS. | 
Brush Electrical Engineering Co. 49, Queen Victoria-s 2 88 


83 
15 


ot, London, E. 


i 
Crompton & Co., Mansion House- buildings, London, E. 0; & Chelmsford. 8.24 | С. Т. C. апа Масин J., 186-188, Shaf:esbury-avohu ndon, W 
Crypto Works Co., 29, Clerkenwell-road, London, E ............:....... 17 í *and Covent HA England .... : 82 
Easton, Anderson & Goolden, Broad Sanctu:ry-chmbr:, Broad Satctuary, - Crompton & Co., Mansion House-buildings, ‘Loudon, E . U.; ; & Cheimsford. 8.21 
B.W, Works: Erith, Кепл&........................................5+.... 40 |) Easton, Anderson & Goolden, Broad Sanctuary Chambre, Broad Sanctuary, 
Edis:n & Swan United Electric Light Company, Edtewan Buildings, 86 & à S. W. Works: Erith. Kent. 40 
87, Queen-street, London, E. C., aud Branches 32 Edison & Swan United Electric Light Company, Ediswan-buildiags, 86-87 
Electric Construction Company, Wolverhampton; and Dashwood House, Òjd i овоо: вагове Tondo? е and Branches ............ £2 
Broad-street, London, E. ei q — Electric Construction Co , Wolverhampton, and Dashwood House, Old 
General Eleotric Co., 69, 71 & 88, Queen Victoria-st., London, E O.; & Salford 25 - - Broad-st., London, JJ iu UN RR и 
Greenwood and Batley, Armley-road, Leeds; and 16. Gt, George. st., London F General Electric Co., 69, 71, & 88. Queen Victoria-st. “Londo E. C; & Salford 95 
Holmes (J. H.) & Co. Newcaatle-on-Tyne ; * 17, Soho-square, Lóndon, W. Johnson & Phillips, 14, "Union-ot., Old Broad.st., Lon Charlton, Ros b 
Johnson & Phillips, 14, Union.ct., Old Broad-st., London; ; & Charlton, Kent 1, 99 Laurence, Scott and Co., Gothic Works, Norwich .... 1... .............-- 
Laurence, Scott and Co., Gothic "Works, Norwich "— — A — д Siemens Bros & Co., 12, Queen's Anne's-gate, London, Wis & Woolwich в 
Mather and Platt, Salford Ironworks, Manche sten ee ЖАГОО 24 Westinghouse Electric Co., 82, Victoria-street, Westm! ater, London, 8. W... — 
Newton Electrical Works, Taunton, England CCC — | TRANSMITTERS. 
Siemens Bros. & Co., 12. Queen Anne’ 8-gate, London, 8. W. and Woolwich 6 C. T.C. and Manufacturing Oo., 186-188, Shatvesbury-averue. London, W. O.; 
NON-CONDUCTING "COMPOSITION. | and Coventry, England. 81 
United Asbestos Oo., Dock House, Billiter-street London, E. CO. 13 Edison & Swan United Electric Light Comp! у, ; Edisvtan-batldlags, i 83 87 
NON-MAGNETISABLE WATCHES. Queen-street, Londoo, E. O., and Bra ches 8! 
Smith (S.) and Son, 9, Strand, London, W. O0... Electric Construction Co., Wolverhampton ; and Dashwood House, ‘Ola 
OIL FILTERS. Hrosd-st , London, E..... vise — 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford - 25 General Electric Co. 89.71, Queen Victoria-st., London N. C. jand Salford 25 
Wells (А. C.) & Co., 92, Midland-road, Bt. Pancras, Loadon; and Manchester 18 | TRAVELLING CRANES. 
PAINTS, &o. Easton, Anderson & Goolden, Broad Sanctuary Chanter Broad Sinota ry, 
In ruotible Paint Co., 27, Cannon-street, London, 2 ——— Á: 8.W. Works: Erith, Keen 40 
PATENT AGENTS. Blectric Construction Uo., Wolverhampton; and Dashwood House, Old 
Chapman (J. C.), 70, Chancery-lane, London, W.C. 3 — Broad-st., London, E.C.. 9694 22 „ —' 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W.O, ............ 82 General Electric Co., 69, 7Tl& 88, ‘Queen ‘Viotoria-st,, London, ЕС; & Salford 25 
PORCELAIN TURBINE, MAKERS. 
Bullers Limited, 83 & 83, Queen-st., London, E. C.; and Hanley and Tipton — Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
id rie CELLS. S. W. Works: Erith, pent. 777%; 8 40 
Eleo. Accumulator Co., Victoria Mansions, 28, Victoris-street, Gilbert Gilkes and Co. ee eee AA 
est minster, Londo LINE @eeeeenneaeen оо OH 9 Güother (W.) & Sona, danny Works, Oldham @eeeeseeaceson 4 2 6 ве ср оо зовоо pe 17 
Stiff (J.)and Sens, Lon on Potteries, Lambeth, London, 8. | ARIA Howes, S., 64, -lane, London, E. G ᷑IU ( tt нн нека 4 
UM . | TURNERS (ivory and Hard Wood). 
Allen, соп and Co., Bedford; and 19, Great eo London, S. W. — Bonnella and Son, 58. Mortimer-at., W.; and 42-43, Kirby-st., London, E. C. 28 
Bellis (G. E. Ee. Co., Ledaam. at. Works, Birmingham; and 9, Victoria-st., UNDERGROUND MAINS. 
London, S. W........... e = Callender's Cable and Construction Co., 90, Cannon-street, London; Erith 
Easton, Anderson & Goolden, Broad Sanctuar j-chambers, "Broad Sanctuary, Marshes, Kent .. 
8.W. Worhs: Erith, Kent..................... 9 e “AU Johnson & Phillips, 14, "Union-ot., ом Broad-st., London & Chariton, Keutl. 59 
SAND BLAST APPARAT J8. VAOUUM TUBES. 
Tüghman's Patent Sand аад Oo., Broadheath, near Manchester . 18 Bonnella (Н. D.) and Son, 58, Mortimer-street, London, W............ уа 98 
SOREWS, TERMINALS, &o. Edison & Swan Unite! Electric Light Company, eee Balldings, 3, & 
Automatic 8 Screw Co., Halifax e€000909009090990900*2090090 оосо оо бе оо ое 97 87, Qu-ea- -вігөөё, London, E.C., and Branc es есеб ооо „%% „ %%% „%% „„ „%% „% 6% „% 6 ое 83 
Edison and Swan United Electric Light Oompany, Ediswan-buildings, 86-87, Hicks, James J., 8, 9 and 10, Hatton-garden, London, E.C.. sounds awe — 
Queen-street, London, E. O., and Branches ..... 82 Wiihelm & Co., 11 K 12, Westmoreland- bldgs., Aldersgate-st., London, `Е.б. 17 
Lehmann, Bros., 88 Hampshire. -street, Torriano-avonue, London, Kw... ... 2| VENTILATING. 
SCREW THREADS. Belliss (G. E. js 8 & Co, зеза. stceet Works, Birmingham; and: 9, Victoria- 
Lehmann Bros., 88, Hampshire-streot, Torriano-avenue, London,N.W....... 2 en, ß на аара аа € — 
эни ош Blackman Vouttlasing Company, 68, Fore-street, Tondon, S 93 
P W., 44, Hatton-garden, and Great affron-hill, London, EB. C.. . 20 Matthews & Yates, Swinton, Manches ten ⁰i½ ⁊½§ͤ 4 
SOCKETS. VOLTMETERS, 
Elisoa and Swan United Electric Light Company, Ediawan- buildings, 86-87, - Crompton & Co. Ape Rr House-buildings, London, E. C.; & Chelmsford. 8 ^ 
Queen-street, London, E. C., and Branches 33 Drake and Gorham, 66, Vlotoria- street, London, W 
General Electric Co., 69,71 & 88 Queen Victoria- gt., London, E. 0; & Salfora 25 Etison & Swan United Electric Light Co np iny, Edisw in Bulidiugs, 96 & 
Lundberg, A. P. , Bradbury-etreet, Kingsland, London. N. ................ 8 87, Queen-strcet, London, E. C., and Branches. £ 
STONEWARE AND PORCELAIN. Eiectric Oonstraction Oo., Wolverhampton ; И and Dashwood House, ‘Old 
Doulton and Co., Lambeth, London, S. W 2605 Broad-st., London, Б.С©С............................›.... gud exea asa. Qum 
Stiff (J.) and Sons, London Pottery, Lambeth, London, 8. J.. — Elliott Brothers, 101, St. Martiu's-Iane, London, W. c. e wo "——— 7 
STORAGE BATTERIES. (See ACCUMULATORS.) Evershed and Vignoles, Woodfield Works, Harrow-rd., London, . 
SUPPLIES FOR CABLE SHIPS. General Electric Co., 69, 71 & 39, Queen Victoria-st. , London, ЕС C.;& Salford 25 
Dunoan, Wallet and a п Fenchurch-street, oer E. — —— 4 Johnson & Phillips, 14, Union-ct. Old Broad. st. be London; oe Kent 1,2) 
Indestructible Paint Co Cannon-street, London, Е.С. ............... Muirhead & Co., 54, Old Broad- street, E. C.; and Elmer's End, Kent.. XI 
Johnson & Phillips. 14, rer Old Broad-st., London; & Chariton, Kant Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, Condens E.C. .... 18 
Muirhead & Oo., 5t, Old Broad-street, E. O.; and Elmer's End, Kent Nalder Brothers & Thompson, 84, Queen-street, Cheap «ide, London. E.C. .. 95 
SURFACE сон DENSERS. Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London: E.C. .... 90 
воша E a Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, Pitkin, J., 56, Red . Clerkenwell, Е.С. ...... . t 
„6 0 % „% %%% „„ „ ев — H Richard, Jules. Paris €€e«050902500990905990350909060*92609200990999099020 2 6 0 0 11 
Eas:on, 3 Broad Sanctuary-chambers, Broad Sanctuary, Salmony H. Нива and Co., 118. 120, Charing Cross-road, ‘London W. C. 18 
8. W. Works: Erith, Kent... . %%% ͤͤ¶/ök ee Siemens Co., 12, Queen's Anne’ qute, London, 8.W. ; & Woolwich о 
SWITCHES AND 'SWITOHBOARDS. White, James 1620 Cambridge-street Glasgow ........,............... * — 
Berend (O.) and Co., Dunedin House, a aghali e London, Е.С... — vu LOANITE. 
Crompton ‘and Co., Mansion House- buildings, E. C.; d Chel lmsford .. 891] Harburg India Rubber С. Co. (Е. Winter » London-wal London, Е.С. 23 
Dorman and Smith, Salford, Manchester; and Lond lon rand Glasgow. 6.600 ST Moseley (D.) and Sons, Chapel Field Works, Айок, Man 1 .: 16 
Drake and Gorham, 66, Victoria-street, London, РРСРР 8 — | WIRE (Covered and Uncovered). 
Easton, Anderson & Goolden, Lroad Sinciluary-chambers, Broad Sarotuar 7, British Insulated Wire Co., Preston TE 40 
S. W. Works: Erith, Ken 40 Connolly Brothers Blaokle , Manchester Agent: 0. F. Саске, 72, T 
Edison and Swan United Electric Light Company, Edis wan-buildings, 86-87, bury-pavement, London, E. CCC. . . 5-5... e,» BE 
Queen street, London, E. C., and Branchen 82 Edison & Swan United Eleotrio Light Company, Ediswan Buildings, 86 & 
Electric Construction Co., Wolverhampton ; and Dashwood House, Old 87, Queen-street, London, E. C., and Bran 31 
Broad · at. Donde | X Rp ПЕЧИ ЛИНЕ Felte ten and Guilleaame—Sole Agents, W. F, Dennis and Go, "38, Billiter-st.. 
Evered an , 21-95, Drury-lane, London, W. C.; and Birmingham 10 London.. . . 2 PS КККК - aL 
General а Со Co.) 1& 88,Queen Victo ria-st., London, E. C.;& Salford 25 Fowler-W Caoles Co.,10, ; Fenochutoh-et., London. . G. & N.Woolwich — 
Holmes (J. H.) & Co Newonstle- upon- Tyne; & 17 N London, W. 4 Generel Electr с 00 71 & 83, Queen Victoria-st., London, E. C.; & Salford 95 
Johnson & зоа 14 Union-ct., Old Broad- st,, London ; ; 4 Charlton, Kent 1, = Glover (W. PROC +, Salford, Manchester ; et and 39, Victoria toria-st., London 12 
Laurence, Scott and Co., Go Works. Norwich отоосу 0699970020025 8Oeees OB оо Henley's (W )T ks Co Z7, шен. . Woolwich 
Landberg, A. P. 1 * hire Kingsland, London, NN“. ...... os.. 3 Johnson & Philli САЯ Union-ct., ld Broad-et., Loi London; & 1 Kent 1,29 
Nalder Bros. and Со» 18, ed Lion-street, Clerkenwell, London, E.C. E ~ 18 London Electric , Piayhouse-yard, Golden-lane, London, Е.С. .. 
Siemens Bros. & Co., 12, Queeu Anne’ s-gate, London, B, W.; & Wool wich, 6 Balmony (H. M. My: Co., 61, Charing Cross- road, London, W. .......... 18 
А оу Bs Manchester. London Agent: C. F. Quick Telegraph Mx + Co. 12, Q Queen зве тоо don, 8.1 сот Md Woolwich Ы 
nnolly 6. ohester. London Agen , oke Te u 0. А Wa n; an een 
Finsbury- apa pear ДТ, 6 %%% %%% „%%% 2 „ „ „6 „ 0 d ‘Qui ‚13 94 91 S orja-street, London, ra ble тог ELE LLL о 5 eeee 1 
Edison and Swan United Electric Light Company, Ediswan- -bulldings, 35-87, W Electric Co., 79, Colsman- street, London, E. CO.. 98 
Queen-street, London, E. C., and Branchen 82 | WIRE-OCOVERING MACHINES. 
Genera! Electric Co., 69, 71 & 88, Queen Victoria-st., London, .0 & Salford.. 25 Johnson & Phillips, 14, Union-ot, Old Broad- at. London; & Charlton, Kent 1,29 
Victoria Rabber Company, Edinb urgh ©8068 02 0440080088082 6246082 06028006868 8 WIRING. 
e and Manutaotariag Co 186-188, Shaftesb uon itech Lond а, Ech. aud Ligat Company, Ralawan-baité'n r. 86587, 
an ' üry-avenue, London, W.C. Queen-s па n „and Beauch es * 32 
and Coventry, England L] JJ eae (RUE MC сее „ : 82 Mavor and Coulson, J, King-street, Bridgeton Cross, G lasgow em ев us cS a 25 


XXXL: 


— 


- THE ELECTRICIAN, APRIL 2, 1897. 


1X SSO не 


a — ee EE 
— — — — — - oot 
—— : " = 


UEEXEIXhfSEEREROINLWIAL O 1 “Soman A. 


ТА 


la. 


\ | q 
Ж. | 
1 B 
\ “| 
2 | 
| E 
2 
| | а SA 
sd cd mW 
E i — 
| h NES M — 
1 d ( 
ИШ \ | : { 
1 \ 
i 
t | 


„ 
ПИН > 


'әшбиз 34517 214329]3 


Greatly Reduced Prices. 
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NEW І ILLUMINATION DEVICE 


ONLY 11 WEEKS TO PREPARE. G peat J ai bi 7 ее з AT EET 


NATIONAL ILLUMINATION, JUNE 22, NEXT. 


BE READY. 


ШЕЕ 
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have it supposed that long-distance transmission plants 
of the magnitude of the Niagara plant, had much better 
have been designed for continuous currents, we think that 
they have evidence only of the most meagre description pos- 
sible in support of their contention. While the advocates 
of the system they condemn can point to scorcs of large and 
successful plants, they, on the other hand, cannot name a 
single case where continuous currents have been used on s0 
large a scale; and all they are able to offer instead is their 
pious opinion, based upon what they indirectly know or 
believe, that continuous currents could do as well, or better, 
f tried. It was no doubt kindly and thoughtful in the Chair- 
man—Mr. ALEXANDER Sremzns—to sound a note of warning,“ 
as he expressed it, and to inform the meeting that there 
were other ways of transmitting power than those advocated 
by Mr. Esson; but we venture to think that engineers will 
insist on having evidence more relevant than this before they 
will be led to adopt continuous currents for the transmission 
of large amounts of power over long distances. 

It may not be altogether clear why polyphase transmission, 
so successful abroad, has been so little used in this country. 
Probably there are many reasons ; at least, almost everyone one 
asks ubout the matter gives a different reason. 
difficulties with regard to patents; some believe that there is 
only a very limited field for electric motors, and one not 
sufficiently large to justify power supply concerns in adopting 
a special class of generator and separate mains for them; 
but in all probability the most potent of all reasons is 
the fact that in this country we do not need to transmit 
power over great distances for use in large units. We 
have no large waterfalls, the power of which might be sold 
at a distance at a price capable of competing successfully with 
coal; we have no inducement—at any rate, we see none as 
yet—to convert the energy of coal into electric energy at the 
collieries, and to transmit it electrically to the great centres 
of industry. Consequently, there is no field in this country 
for the polyphase motor of large power. On the other hand, 
there is undoubtedly a considerable and increasing field for 
small electric motors, run off the street mains; and it might 
at first sight be thought worth while to arrange for these to 
be supplied with polyphase currents. Unfortunately, however, 
it is the smaller sizes of polyphase motor which show least 
favourably, as compared with the continuous current motor, 
in the matter of the power factor. It may be very асыу 
to a prospective consumer to be offered a motor that possesses 
neither commutator nor brushes; but although your power 
factor” and like jargon be Greek to him, he is not behindhand 
in realising that if he selects this type of motor he must buy 
an additional half-horse-power or so for every actual horse- 
power he requires the motor to develop, whereas with а con- 
tinuous-current motor he is spared that piece of extravagance. 
In other words, in the small sizes of motor used by the mis. 
cellaneous customers of an electric supply concern, the differ- 
ence in the power factors of polyphase and continuous-current 
motors is a very serious matter, as regards the initial outlay 
involved on the plant ; so serious indeed as, in most cases, to 
turn the balance in favour of the latter, whenever choice is 
possible. And where continuous current is not available 
there is usually the competition of gas engines, oil engines 
and hydraulic motors—forms of motive power so cheap and 
serviceable as to render it improbable that the polyphase 
motor will be very generally used for some time to come. 
Indeed, this fact is well understood by the alternate- 
current electric supply concerns in this country, who have 
turned their attention almost exclusively to lighting, and have 
never shown the Jeast indication of an intention to lay maing 


Some hint at 


for the supply of polyphase currents for motors. 
well enough that such a plant would not pay. 

But though we in this country are under no necessity to 
transmit large amounts of motive power over great distances, 
and though the polyphase motor in small sizes is handicapped 
by rival machines, it may still be thought that there remains 
a considerable field for polyphase transmission in factories 
and other places where power has to be distributed from a 
central engine to a number of workshops or separate machine 
tools. Undoubtedly such a field does exist, both at home and 
abroad; but neither by the use of polyphase currents nor in 
any other electrical way, has it been much developed in this 
country. Especially in places where the large size of motor 
required might enable a high-power factor to be obtained, 
polyphase motors would possess many important advantages 
over their continuous-current rivals; andin the days to come, 
when factories may ‘reasonably be expected to be planned to 
run without wasteful belting or other form of mechanical 
power distribution, it is not unlikely that polyphase motors 
will do a large share of the work. For the present, however, the 
entire question of the replacement of belts and countershafts by 
electric cables and motors is merely under newspaper discussion 
and it would seem to be one of those things which require time and 
the gradual education of the individuals concerned, before they 
ripen into full fruition. In tramway and light railway work 
also there is a good field for the use of polyphase currents, in 
the manner in which they are being used on the Dublin-Dalkey 
line; but here again we have a branch of electrical engineer- 
ing which, in this country,is only just emerging from its 
babyhood. Doubtless, in time, both of these imperfectly 
developed fields of electrical industry will receive the impetus 
requisite for their more general development; and when that 
time comes we feel sure the polyphase motor will have a good 
chance of showing its capabilities. 


They know 
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ELECTRICITY IN RELATION TO THE CHEMICAL 
AND METALLURGICAL INDUSTRIES.—X.* 


. BY JOHN B. C. KERSHAW, F.I.C. 


THE FUTURE. 


We have now completed & survey, very brief as regards 
some of the newer developments, of the position of indus- 
trial electro-chemistry and electro-metallurgy in Europe and 
America at the end of 1896. The amount of space devoted 
to some of the processes described in Article IX. was neces- 
sarily quite out of proportion to their importance; but it is 
hoped that the articles may, nevertheless, serve the purpose 
set forth in Article I., and that the series may enable the 
readers of this journal to form a fairly correct opinion in 
regard to the present position of the varied electro-chemical 
and electro-metallurgical processes at work on an industrial 
scale. 

Articles I. to 1X. of this series have dealt with facts only — 
they have recorded what has already been achieved. A sum- 
mary of these facts is given in Table I. In this concluding 
article an attempt will be made to forecast the future 
development of these various industries. Basing one’s 
judgment upon the facts of the past, the hopes for the future 
will be considered in detail; especial attention being directed 
to the possibilities of development in our own country. The 
order in which the processes have been noticed in Articles I. 
to IX. will be preserved in this concluding forecast. 

Copper Refining.—This industry may certainly be regarded 
as a permanent one. It is almost impossible to conceive of a 
more satisfactory process for extracting the small percentages 


* For previous articles see The Electrician, December er 25, 1896, January 
rs January 16, ам 29, February 5, February 12, кап 19, nue 
5, and March 19, 1897. 
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Table I.—LHlectro-Chemical and Electro-Metallurgical 


Undertakings. 
„ Alkalis , Silver ; 

Country. сор AP ni and Д ап 1 Totals. 

Pori chl'rne 3 gold. 
German *8 88 | 7 2 2 19 58 
United States 16 85 8 1 5 7 37 
Gt. Britain & Colonies 4 1 4 2 E 16 27 
France .................. 7 2 T" 1 Ge 8 18 
Transvaal ............... fos | е ux d B 955 8 
Switzerland ............ E 2 sas 5 6 
Austria „ 4 es 1 3. 
Sweden i 1 1 v 2 
Hollaud ................. 1 oin i 1 1 
Norway ................. 1 ss 1 
Belgium . si 1 1 
Brand total e +142 


of impurities from commercial copper. At the close of 


Article II. reference was made to the enormous expansion 


in this industry which might be expected to follow the 
-adoption of a dual standard of exchange values by any of the 
manufacturing nations. Should bimetallists, however, fail to 
bring about any change in currency policy, either in Europe 
or America, the growth of the electrolytic copper refining 
industry will be regulated alone by the demand for pure 
copper for electric construction purposes. The demand for 


all the older branches of electrical construction work— such 


as telegraphs, telephones and electric lighting— will be rein- 
forced by the extra demands arising from the development of 
electric traction, and of the industries noted in these articles. 
The production of electrolytic copper will, therefore, rapidly 
increase, in order to meet this rapidly-growing demand. The 
position occupied by our own country in this industry is 
hardly satisfactory. The cost of power in electrolytic copper 
refining only amounts to about 6s. 3d. per ton of refined 
copper (taking the energy efficiency at 31 per cent., and the 
cost of the electrical horse-power hour at 4d.), and therefore 
the advantages to be gained by use of water-power are small. 
The United States’ refiners should not be able to refine copper 
cheaper than we can refine it at Swansea or Widnes; and 
although they have decided to refine all the copper they 
export, it is well to remember that 49 per cent. of the world’s 
supply of raw copper comes from other countries. It should, 
then, be possible for us in this country both to obtain a supply 
of raw copper and to refine it as cheaply as they refine their 
raw copper in the United States. Our present output of 
electrolytically refined copper is certainly less than our con- 
sumption for manufacturing purposes. It is estimated at 
15,000 to 20,000 tons per annum—only about one-fifth of the 
total world’s production of electrolytic copper. The attention 
of capitalists might be with advantage directed to the develop- 
ment of this industry in this country. 

Aluminium.—The process by which aluminium is produced 
will remain an electro-metallurgical one ; though it is possible 
that the sulphide may be substituted for the oxide. The 
attempts to reduce aluminium by ordinary furnace methods will 
5 never meet with success ; owing to the heat required 

eing so much higher than anything yet attained by ordinary 
combustion. The industry may therefore be safely regarded 
as a permanent one. The development of the industry is 
necessarily bound up with the demand for aluminium; and 
some of the uses for which aluminium is so eminently fitted 
by its lightness, have, owing to some defective characteristics, 
not led to the development that was hoped. Thus, for 
example, its use for boat building has not been a success; 
and Moissan has attributed the failure to the presence of a 
small percentage of sodium in all the aluminium produced by 
present methods. Aluminium is also handicapped in the 
competition with other metals by the fact that it is much 
weaker than steel and dearer than copper or brass. The first 
renders its use impossible for many purposes where strength 
is the chief desideratum ; the second retards its adoption 
where strength is of less account, and cheapness and non- 
corrosion are the most important characteristics. Some of 


— — — -— — 


* Probably incomplete returns. + Only 12 to 20 of these are experimental, 


AE — TT TE TTT, e 


the alumininum bronzes possess a strength about equal to 
that of steel, but they only contain from 4 to 10 per cent. of 
aluminium, and, therefore, are little lighter than other alloys, 
or than steel itself,* A reduction in the cost of production, 
and an improvement in the purity of commercial aluminium, 
are therefore the two chief factors which will determine the 
rate of development of this industry in the future. As regards 
our own country, the British Aluminium Company are now 
producing at the Falls of Foyers Works; and in a recent 
letter to Engineering M. Ristori states that they hope soon to 
be the largest producers in Europe. Our position, then, may 
be regarded as satisfactory. 

Caustic Alkalis and Bleaching Compounds.—The future of 
this industry is more uncertain than that of the two already 
noticed. The period of competition with other processes is, in 
their case, past; in this case it is only just commencing; and 
electrolytic alkali processes are faced by two rival chemical 
processes, each in the hands of powerful trade organisations, 
possessing large capital and immense vested interests. The 
statement of cost and sale prices, given in Article VI., proves 
that the margin for profits is less than some have calculated. 
The success of the electrolytic caustic potash works is not 
absolute proof that caustic soda production will be equally 
successful. It seems more probable that the electrolytic pro- 
cesses will exist as rivals of the older chemical processes than 
that the latier will be completely supplanted. There is no 
reason why this manufacture should not develop successfully 
in this country, since nearness to supplies of brine, coal, and 
lime is quite as important as cheap power supply. Our present 
position is not entirely satisfactory, since two of the four 
plants in operation are merely experimental in character. 

Chlorates.—The future of this electrolytic industry is more 
certain. Both theoretical and practical considerations indicate 
that it will be a permanent industry. The electrolytic process 
will gradually supplant the older one. Potassium or sodium 
chloride is the only raw material. In the case of the former, 
little or no fuel for evaporating purposes is requisite in the 
manufacture. The production is one, therefore, eminently 
adapted for remote places, where large water power can be 
made available with little expense. The simplicity and cleanli- 
ness of the process are two other factors that will help to 
cause its development. Since the manufacture is so specially 
suited to out-of-the-way districts, where natural water power 
exists, we cannot hope to see much development of this 
industry in our own country. In the past we have practically 
produced the whole of the world’s consumption of chlorate 
by the older chemical process; the change to electrolytic 
methods of manufacture will, therefore, be a serious loss to 
our country. 

Gold.—The future of the electrolytic gold recovery process 
is also assured, judging by present indication. The power 
required is so small that it is inconceivable a cheaper or more 
satisfactory process should supplant it. In all mining districts 
where the cyanide extraction process is used, we may, there- 
fore, expect to see the use of the electrolytic gold recovery 
process extending, and this process supplanting the older zine 
precipitation process. That the electrolytic process will survive 
in its present form is unlikely; the reasons for this opinion 
were given in Article VIII. Since, with the exception of 
small amounts in Wales, no gold ore is mined within this 
country, this industry will necessarily develop in other lands. 
It may still, however, be regarded as one which will develop 
under our flag; for, with the exception of the Rand gold 
fields, the chief gold mining districts of the world are within 
the bounds of the British Empire. 

Silver.—The production of pure silver by the electrolytic 
method is likely to remain а permanent industry. No other 
process can compete, either in simplicity or cleanliness, with 
this electrolytic refining process. Itis not quite clear why no 
electrolytic silver refinery should exist in this country and 
there would appear to be an opening in this direction for the 
employment of capital and brains. More bullion probably 
finds its way into London than into any other city of the world ; 


* The two patented alloys, “Wolframinium” and “ Romanium,” are 
much stronger than pure aluminium, but they cost more per lb. eir 
specific gravity is little higher than that of aluminium, 
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and a large proportion of this, one cannot doubt, needs further 
refining. | | i 
Calcium Carbide. Since calcium carbide can alone be made 
on an industrial scale in the electrio furnace, this industry is 
safe from the competition of rival processes ; and its future 
development depends solely upon the demand for calcium car- 
bide. That it will be a permanent industry is, therefore, 
certain ; that it will be a great one is doubtful. Two evils, 
so often found attending the early development of new pro- 
cesses in these days, have fastened upon this industry. 
Exaggerated statements as to the possible uses of calcium 
carbide have been circulated, and, on the strength of these, 
company promoting has been recklessly indulged in. In this 
country and the United States large sums have been paid for 
patent rights which are of exceedingly doubtful validity. 
According to Borchers, and the Editor of the Scientific 
and Mining Journal of New York, no patent can cover the 
production of calcium carbide from lime and coke in an electric 
furnace. The development of the industry will therefore be 
attended by those disadvantages and hindrances customary 
when over-capitalisation has been indulged in. As regards 


the uses of acetylene gas for illuminating purposes it is well |. 


to remember that it will have to meet three rivals—coal-gas, 
oil and electricity; the first two of which have a decided 
advantage on their side in price, and the latter in convenience. 
The cases, therefore, in which acetylene will be used as an 
illuminant are hardly likely to be sufficiently numerous to 
cause great developments in carbide manufacture. With 
regard to the use of acetylene for driving engines, there is 
little prospect of its use becoming general, on account of its 
much greater cost, as compared with oil or gas; and its use 
as the base of a synthetic manufacture of organic chemicals 
is barred by a similar economical difficulty. This question of 
economy does not appear to have attracted much attention 
from the authors of these exaggerated statements. The 
future developments of this industry will therefore be much 
less vigorous than many have been led to expect; and we 
may see some of the over-capitalised existing companies 
meet with unpleasant experiences, before the industry settles 
down upon a permanent basis. 

Carborundum.—This product, like calcium carbide, can be 
produced by no method except that of the electric furnace, and 
iis manufacture is therefore likely to be a permanent one. 
Carborundum has already displaced emery as a polishing 
agent in many manufactures, on account of its superior hard- 
ness ; and as it becomes more widely known the demand for 
it is likely to increase. Since a cheap and large water-power 
is essential for its profitable manufacture, this industry is not 
likely to be introduced into our own country. 

Zine from its Ores.—The electrolytic processes for extracting 
zinc from refractory sulphide ores containing silver would 
appear to have a great future before them, and may be 
regarded as leading to a permanent industry. The capital 
already sunk in these (£1,600,000), and the ease with which it 
has been raised, are significant indications in this respect. The 
success of the electrolytic extraction processes with ordinary 
zinc ores, not containing any appreciable amounts of silver, is 
much more doubtful; since in these cases the ordinary 
reduction methods are applicable, and, though wasteful, are 
much less costly in operation. All these processes will pay 
best when carried on at the mines; their development, there- 
fore, will be chiefly in Australia and in other countries outside 
the Empire. 

Sodium and Potassiun.—The electrolytic method of manu- 
facture is probably safe from displacement by any rival method ; 
but, unless new uses and applications are found for these metals, 
the manufacture can never develop into one of any magnitude. 
This manufacture is at present chiefly in English hands. 

Hermite Sanitation Process.—The future of this process is 
doubtful, since it will have to compete with many rival pro- 
cesses for treating sewage. The fact that, at a reasonable cost, 
deodorisation, and not sterilisation, is alone effected will also 
tend to limit its field of application. 

The Elmore and similar Copper Processes. — The future of 
these is not yet absolutely assured ; for although the difticul'ies 


possibly be legislation in its favour. 
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| competition to be faced from the manufactures of the same 


articles by the older methods, which can be worked at a lówer 


cost than the electrolytic processes. If this industry should 
grow into a large one, however, our own country is 
‘eminently adapted for its successful development. 


-Ozomé.— The method used for producing ozone on an indus- 


_trial scale by silent electrical discharges may be regarded as a 


permanent one. The demand for ozone is, however, a very 
limited one; and since bleaching by ozone is likely to be 
much more expensive than by the usual bleaching agents, its 
use for this purpose will only occur in exceptional cases.“ If 
other uses for ozone on an industrial scale should be found, the 
industry will develop and may become a large one. This 
development can only occur, however, in connection with other 


manufactures ; and it is impossible to say whether it will occur 
in this country. 


Organic Compounds. The use of electrolytic methods in the 
manufacture of organic chemicals is likely to extend, and the 
innovation is likely to be a permanent one. As Germany has 
practically a monopoly of this branch of manufacture, the 
development will occur principally in that country. 

Hydrogen Gas.—1f any use should be found for this gas, 
which is produced in great quantities as a by-product, in all 
the electrolytic alkali and chlorate processes, this branch 
industry might become a very large one. Attention is being 
directed towards gas batteries for this purpose; and the 
development of the hydrogen gas manufacture depends upon 
the success of this, or other schemes, for its use. 

White Lead.—This industry may become a very large one, 
since, if the working costs of the electrolytic process be not 
much greater than those of the older methods, there may 
The evils arising from 
lead-poisoning in operating the older process have only been 
tolerated so long, because no other satisfactory, and yet econo- 
mical, method was known. The industry, if it should develop, 
ought: to flourish in our own country. 

Galvanised Iron.—Electro-galvanising processes have already 
met with some success when worked on an industrial scale; 
and their use is likely to extend gradually in centres of hard- 
ware manufacture; and possibly also in connection with other 
industries. This industry should flourish in our own country, 
since cheap power is a very secondary consideration. 

Conclusion.—This forecast of the future prospects of these . 
processes, taken in conjunction with the numbers gathered in 
Table I. (which show that 142 undertakings are in actual 
operation), proves that Mr. Mond’s prophecy, quoted in 
Article I., was much less hopeful than was justified by an 
unbiassed consideration of the actual facts. Electrolytic 
methods of manufacture have made remarkable progress in 
the last ten years; the larger number of electro-chemical and 
electro-metallurgical operations at present carried on may be 
regarded as the early development of permanent industries ; 
and the natural growth of these, with the new applications on 
an industrial scale which are certain to occur as the years 
roll on, will make the industrial future of electro-chemistry and 
electro-metallurgy one of greatest success. 


ON SOME REPAIRS TO THE SOUTH AMERICAN 
COMPANY’S CABLE OFF CAPE VERDE IN 1893 
AND 1895,1 


. BY H. BENEST, ASSOC.M.INST.C.E., ASSOCIATE. 


In relating the experiences of these two cable repairs, the writer 
believes that some novel features present themselves—firstly, in 
the presumable existence of submarine streams, or outlete of 
springs, or other abnormal conditions, in a certain locality of the 
North Atlantic Ocean; and, secondly, in the effects of such physical 
conditions upon telegraph cables. 

This South American cable was made at Silvertown, and laid in 
1892 by the ‘‘Silvertown.” The terminal points are at St. Louis, 
in Senegal, on the West Coast of Africa, and at Pernambuco, on 
the coast of Brazil. A station is established on the island of 


* Ozone alone will not bleach ; it requires to be used in conjunetion with 
other bleaching agents. ' 
t Abstragt of a Paper read before the Institution of Electrical Engineers, 


caused by scaling appear to be overcome, there will be keen ! March 11th. 
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Fernando Noronha, some 250 miles from Pernambuco, thus form- 
ing twosections. The section between Pernambuco and Noronha 
has a conductor of 22blb. of copper and a dielectric of 225lb. of 
india-rubber per nautical mile. In the long section between 
Fernando Noronha and Senegal the dielectric is of gutta-percha 
instead of india-rubber. For telegraphic working, the two sections 
are joined up at the island, messages being sent direct between 
St. Louis and Pernambuco. The length of the section between 
Pernambuco and Fernando Noronha is 357 nautical miles. The 
а ра depth encountered during the laying was 2,480 fathoms. 

he length of the section between Fernando Noronha and St. Louis, 
Senegal, was originally 1°702°148 nautical miles, the distance over 
ground along line of cable being 1,548°218 miles. The total slack 
was originally 9:9 per cent., the test average depth being 
2,750 fathoms. The paying out of the long section was accom- 
plished under most favourable conditions of weather. During 
eight days the depth passed over was from 2,300 to 2,800 fathoms. 
In nine days a length of 1,657 knots, including the shore end at 
Fernando, was laid, this being equal to 184 knots each day of 24 
hours, or at the rate of 7:6 knots per hour. These particulars are 
here set forth in order to show that the cable was well and truly 
laid. The agency by which it was broken, three months from the 
date of its completion in September, 1892, must therefore have 
been remarkable, especially at such a presumably safe depth as 
it occurred—between 1,200 and 1,300 fathoms. 


News was received from St. Louis, in Senegal, on December 26, 
1892, that the St. Louis-Fernando Noronha section had broken 
down on that day; rough electrical observations at St. Louis 
indicating the break at about 130 miles distant by cable from the 
landing. It appeared that on the 20th December both St. Louis 
and Fernando were receiving messages with some difficulty for the 
first time since the completion of the line, and that the speed of 
working had to be reduced by about one-third. On December 24th 
a very heavy surf was breaking on the beach at St. Louis, the pre- 
cursor of a violent storm which raged until the morning of the 26th. 
The signals between St. Louis and Fernando had continued to be 
of the same unsatisfactory character from the 20th, until the closing 
of the office on the night of the 25th, when the storm was at its 
oe On the morning of the 26th the cable was found to be 

roken. 

The cable steamer ‘‘ Dacia” was fitted out with all despatch, and 
left the Thames with cable and all appliances for repairs on January 
7, 1893, arriving off St. Louis on January 21. Tests at St. Louis 
showed the position of the fault to be about 118 knots distant. 

While the chief electrician (Mr. E. March Webb) was testing 
from shore, the ship proceeded to carry out a series of profile 
soundings during three days. Some 50 casts with the wire were 
taken before and during grappling operations up to recovery of 
first end ; a regular and easy descent from shallow to deep water, 
a green and grey mud bottom of varying consistency, being 
ound, 

The mean distance overground along the line of cable from St. 
Louis to the fault was estimated at 100 nautical miles. A mark 
buoy was placed at 87 miles, with a view to grapple the cable at a 
point to which the line would eventually be diverted in avoiding 
the dangerous ground. Unfavourable weather interfered with work 
until January 29th. On the 30th, at early dawn, the mark buoy 
was sighted, with flagstaff broken and lamps gone. These were 
replaced, and in the afternoon, the sea having subsided, the grapnel 
was lowered in a depth of 850 fathoms. Grappling rope and chain 
were paid out to a length of 1,200 fathoms, Mid a drag was made to 
the south-east, the strain shown on dynamometer being from 2 to 3 
tons. That evening the cable was hooked, the strain during pick- 
ing up being from 3 to 44 tons. At 9 o'clock the cable was at the 
bows, the highest strain being -6-tons, falling to 4, and 34 tons on 
alack cable coming over the ground. After cutting the cable, 
and speaking St. Louis, the cable was tested, and found to be 
perfect eleotrically. Tests for conductor resistance and capacity 
were taken from both ship and shore, to determine length of 
piece in circuit, which was found to be 87:888 nautical miles. 
The mean depth on this length is 567 fathoms, and the mean 
bottom temperature, from soundings, is 47°F.; calculated tem- 
perature, 46 75 F. 

Picking up the cable towards the break was now proceeded with 
until the following day. The mean strain, while picking up, was 
2*6 tons, falling to 2:1 tons when at rest, the cable coming in in 
good condition, quite freely and coiling well. On approaching 
the end, at a distance of two miles, the strain rose to 6 tons; 
and after some manceuvring, the cable evidently cleared itself 
from the bottom, and the end soon afterwards came on board 
from a depth of 1,220 fathoms. The cable showed evidence of 
much rubbing, the outer cords being stripped in places, unwound, 
and rucked up. The tape covering for about 140 fathoms from 
the end was rubbed bare to the sheathing wires on one side only. 
At the broken part about half an inch of the conductor was ex- 
posed, both copper and gutta being nearly covered by the sheathing 
wires; the appearance indicated a tension break, with some slight 


torsion: The sheathing-wires were well drawn down at their ends, 
showing a fair break at full breaking strain ; in fact, from its ap- 
pearance it might have been broken in a testing machine. 

Additional soundings were taken in a profile line from this 
position towards the E.S.E., and across the line of cible. A 
marked difference was observed in the character of the bottom on 
this line of soundings—a very soft green mud, and ooz», ia place 
of the stiff green mud hitherto found. 

On the 2nd of February the last line of soundings was 
completed. A buoy was prepared for a mark, but could not be 
placed in position for grappling the Fernando side of the broken 
cable, because of unfavourable weather for observations to 
determine the ship’s position, through a dense haze which 

revailed all day, caused by fine particles of yellow dust blown 
rom the desert land by strong north-easterly winds. Later in 
the day sights were obtained, and a mark buoy put down in lati- 
tude 14° 56’ N. and longitude 18° 3’ W., the depth being 1,200 
fathoms. The grapnel was soon afterwards lowered in 1,300 
fathoms, 1,650 fathoms of rope and chain being paid out. A drag 
was made to the south-east, with the strain steady at 3} tons. 
After five hours’ grappling, accompanied by severe rolling of the 
ship, wind and sea risen to such an extent that operations had 
to be suspended for a time. On the afternoon of February 3rd, 
weather having moderated, fresh lights were placed upon the mark 
buoy, and the grapnel was lowered. A drag was again made to the 
south-east, the strain shown on the dynamometer being 4 tons. After 
grappling for five hours, at a rate of about one mile overground per 
hour, the strain rose to 535 tons. The grappling line was now shortened. 
The strain while shortening in was 6 tons. No appreciable pro- 
gress overground was made during half an hour after this, and the 
strain still rising, it was believed that the cable was hooked. The 
operation of picking up was now commenced, a 5-ton strain bei 
indicated, increasing to six tons, and to seven tons when the bight 
of the cable ap at the surface. The Fernando end was taken 
on board, and electrical tests showed that portion of the cable to 
be electrically perfect. 

This Fernando end was now buoyed, and picking up the loose 
piece towards break was proceeded with, the strain keeping 
pretty steady at 4 tons, varying slightly to 35 tons. On 
approaching the position of the break a sounding gave 1,160 
fathoms, soft mud; the strain soon after this increasing to 54 
tons ; and frequent stoppages were now necessary to allow cable to 
break away from the bottom. The strain suddenly falling to 2 tons 
indicated that it had cleared some obstruction. 'The cable now 
recovered was *'screwy," and soon showed evidence of much rub- 
bing, like its counterpart on the St. Louis portion. On the even- 
ing of February 4th the end came on board. The break was 
similar to, and coincident with, the other end; the sheathing wires 
being close around the core, the conduotor scarcely showing. The 
gutta-percha appeared as though it had been nipped by some hard 
pressure. The depth at this position was 1,220 fathoms, soft mud 
and ooze. i 

The buoy on the end of the St. Louis portion was now ** made 
for,” to verify its safety, before raising the Fernando end. Two 
freshly trimmed dioptric lights were put on the buoy, and the 
return to the Fernando end was at once made. Upon the splice 
being finished, the ship's engines were put slowly ahead. The 
speed was increased to 4 knots per hour, and later on to 5 knots, at 
which rate theship was keptduring thenight(Feb.5-7). Shortly after 
eight o'clock the buoy on St. Louis end was sighted. At ten o'clock 
the cable, St. Louis end, was on board, and, tests being satisfactory, 
the other, Fernando end, was sed from aft, and final splice 
started. Inthe afternoon of 7th February, the splice being finished, 
the final bight was slipped. ` 

The cable was diverted from the ongan line along other courses 
for a distance overground = 57 N.M., and 17 miles to the west- 
ward of the position where the rupture occurred. The total slack 
given was = 16°3 N.M., = 28} percent. on the length paid out. 

Two years later—in March, 1895—a second interruption to the 
South American cable occurred, when the Dacia was e 
on some repairs to the Cadiz-Tenerife section of the Spanish 
National Telegraph Company's system. The ship left Cadiz on 
April 10th, for a position in latitude 15° 1'7” N. and longitude 
18° 4' 7" W., about 20 nautical miles to the south-westward of the 
scene of the former operations. On the 19th April the ship was 
at the position indicated, a mark buoy being put dowa and 
grappling commenced. 

In view of this second iaterruption occurring after an interval 
only of two years from the first repair, it was decided to make a 
long detour, and while carrying out this operation to utilise tem- 
porarily a cable laid along the African coast between St. Louis and 
Oape Verde Point. 

The first drag was mado to the westward in depth of 1,250 to 
1,300 fathoms, green mud. A heavy intermittent swell, with 
moderate fbreeze, and current setting to the northward ; strain 
indicated on dynamometer varying to as high as 6 tons; grappling 
rope being severely knocked and rolled against the bow; ship 
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rolling heavily. Conditions not being favourable for securing cable 
if it were hooked, the grapnel was hove up, and work suspended 
for the time being. It was observed that the sea was of a dirty 
green colour, an unusual appearance in deep water. After dark it 
became highly phosphorescent, with a strong pungent odour, the 
more so the nearer to the sea surface, the crew of a ship's boat 
alongside being severely affected by it. | 
Grappling was resumed on the 20th, and continued until the 
morning of the 21st, without result. n 
The climatic conditions at this position (40 miles W.N.W. from 
Cape Verde), in depth of 1,200 fathoms to 1,300 fathoms, on the 
evening and during the night of the 20th, were worthy of remark. 
The sun set like & pale distorted moon, sea and sky being of 
an ashen grey, and the horizon shrouded in mist. A clammy atmo- 
sphere, striking chill and raw. A strong odour of phosphorus, 
suggestive of gases liberated by myriads of decaying organisms. 
The scene was most weird and uncanny—Dantesque, in fact. 
Grey, dull, and silent; not a spark of life in sun, sea, or sky. 
Darkness, necessitating the cheerful brightness of the electric light, 
was a welcome change. Throughout the night similar conditions 
prevailed. On the 21st the atmosphere cleared, the sea assumed 
& brighter tint of green, and the sun shone ; but this change also 
brought a strong breeze, rendering grappling out of the question. 
Some few soundings were taken to discover the nature of bottom 
to the south-westward. | : 
On the 22nd, after a brief lull, the breeze sprang up again, 
with the usual swell at times, indicative hereabouts of a strong 
westerly set. 
The next drag was successful in hooking the cable, which was at 
the ship's bows at an early hour on the 23rd ; the northern, St. 
.Louis end, being buoyed, and the Fernando end, after testing, 
being at once spliced up with the section of new cable in tank for 
paying out towards Cape Verde, off which place it was the intention 
to break into the coast line of cable from St. Louis to Cape Verde, 
and join Fernando thereto, thus restoring communication at the 
earliest possible moment. By the use of this portion of the coast 
cable the circuit between Pernambuco and St. Louis was continuous, 
and the Dacia was set on for Dakar, to make sure of communica- 
tion being perfectly restored. On the 25th the ship arrived there, 
and received a satisfactory report from St. Louis as to the working 
of the improvised line of cable between that point and Pernambuco. 
Instructions were sent through the Government land line to St. 
Louis to look out for signals on the broken part of the cable on the 
27th, and the ship immediately left for the grappling ground. 
Position 15? 1' N. and 18? 4' W. was reached by forenoon on 26th, 
the cable on the loose piece towards the break being then taken 
up. On testing this cable, the length to the break was found to be 
35 knots. Recovery of cable was at once started and continued 
until the 27th, when the cable parted near the dynamometer under 
a strain of 74 tons, after all means to break it out of the ground 
had been tried. About 3 knots had been picked up under a strain 
of between 4 to 5 tons, and four hours’ time was occupied in the 
recovery of this short length. 
The ship was now set to grapple the other portion of the cable 
from the landing at St. Louis. 
On the 28th the ship was found, by morning observations, to be 
eight miles north of position required. A mark buoy was soon 
placed near the line of cable, and preparations were made for 
grappling, which, however, was not found practicable, on account 
of strong north-east wind and a heavy swell. Early on the 29th 
the grapnel was lowered, and a drag made to the south and east- 
ward. All day was occupied in grappling, but without result. 
Wind increasing and sea again becoming too heavy, grappling was 
out of the question. Several soundings now taken across the 
supposed line of cable showed that the ship had been grappling to 
the eastward of, and had not actually crossed, the line of cable; the 
soundings now obtained not agreeing with the known depths 
shown on the chart near this locality, the soundings now taken 
being respectively 714, 641, 589, 552, and 492 fathoms. The 
position of the 641 fathoms sounding, as afterwards determined, 
was 1} miles to the eastward of the actual line of cable, and the 
sounding of 492 fathoms 4 miles to the eastward of it. At the 
position where the mark buoy was placed on the supposed line of 
cable a depth of 575 fathoms was found, and this proved to be 3} 
-miles to the eastward of the actual line, which was equal to the 
error of chronometer as subsequently determined. 
On 1st May, there being no signs of the weather moderating, an 
attempt was made to steam up towards St. Louis, but the ship 
rolled to such an extent in the high beam sea that the idea was 
given up, and the ship was kept away for Dakar, where she arrived 
on the following day. 
On 4th May a start was again made, after having got fresh rates 
of corrections for the chronometers, the standard having been 
-13 seconds in error, or 3] miles— due, no doubt, to the violent 
oscillations caused by heavy rolling of the ship. On arriving at 
the scene of operations, the weather showed signs of improvement, 


and grappling was resumed with good hopes of Success, 
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On the 5th the cable was hooked, and up to the bows at day- 
light. On cutting the bight and testing towards St. Louis, the 
cable between the ship and that point was found electrically perfect. 
The St. Louis end was then buoyed, and picking up on the loose 
piece towards the break proceeded with. The strain being high— 
from fonr to five tons—it was necessary to work the gear at low 
speed. It was 7th of May before the broken end was reached ; 
78 5 N.M. having been recovered. Quite two and a-half hours 
were spent in getting in the last mile. Like the other side of the 
break, for a distance of three miles it was a tussle to break the 
cable out from the bed of mud and detritus that evidently covered 
it and held it fast, the most careful manceuvring being required. 
Patience was at last rewarded, and by dint of coaxing and handling 
the ship it gradually broke away—literally foot by foot— until, 
with a jumping strain of from two to five and six tons, it finally 
cleared itself. The end, when it was hove on board, showed 
evidence of some severe mauling ; the sheathing was squeezed flat, 
and the core protruded in several places, | 

A sounding taken immediately on the spot disclosed a depth of 
1,574 fathoms, green mud, when 1,300 to 1,400 fathoms might 
have been expected. | i | 

Now that the ground was cleared, all cable recovered, and a 
length amply sufficient spliced up for running out, the next thing 
to be done was to join and splice up this cable on board to the arm 
of the main South American cab!e buoyed off St. Louis, and pay 
out south to the position of the temporary junction between the 
cable from Fernando and the St. Louis portion of the St. Louis- 
Yof Bay coast cable. | ‘ 

On Thursday, the 9th May, a lull in the usually fresh breeze, 
and a diminution of the heavy swell, permitted ship to be taken 
up to the buoy on the cable erd, and in due course the cable 
was got on board. Electrical tests on this portion now disclosed a 
fault towards St. Louis, but not pronounced enough to localise 
with sufficient exactitude by tcsts from the ship only. To pick up 
towards St. Louis would have been inconvenient ; so, as the posi- 
tion of the fault was uncertain, and the weather continued to 
improve, it was decided to join up this end with cable in tank, and 
pay out south, localising the fault afterwards. To this end it was 
proposed by the chief electrician, Mr. J. Rymer Jones (after laying 
cable to position), to get the bight of the other cable up and cut it, 
using the portion of the St. Louis-Yof coast cable to St. Louis as 
one side of a loop, while the portion of the St. Louis-Fernando 
cable just laid served as the other half. Loop tests would then be 
carried out on board to localise the fault in the St. Louis end of 
the South American cable, and Fernando would afterwards be 
joined through to St. Louis, as before. 

Results of loop tests on the St. Louis portion of the main cable 
located the fault on the beach near the cable house ; and, finally, 
at 1 a.m. on May 15, 1895, this very interesting and arduous piece 
of work was completed. | | 

Taking a general survey of the soundings over the entire area 
covered by the repairs, it will be found that the bottom gradients 
are easy. At the position of the 1893 break, in 1,220 fathoms, 
all the soundings around, with one exception, show a gradual 
descent towards it. The exception is between the depth of 1,280 
fathoms and the position of the break, where the slope is reversed, 
showing a grade of about 1 in 17—an approximate angle of 3° 30’; 
but this is only a slight dip in the huge furrow which may be 
conceived to exist here. | 

At the position of the 1895 break, in 1,574 fathoms, the 
gradients of the sea bottom ‘sloping towards it from the south- 
west round by south, and south-east to north, do not in anyone 
case exceed 1 in 26, an approximate angle of slope of 2° 30’. 
While picking up the cable towards the break during both repairs 
of 1893 and 1895, when within two to three miles of the end on 
either side, the strain indicated on the dynamometer increased 
from 2 to 5, and to 6 tons. It is, therefore, only natural to sup- 
pose that the cable was embedded upon each side of the furrow. . 

Considering the very slight grades, comparatively speaking, 
generally obtaining over the ground, it might be presumed that, 
whatever the disturbing influences might be, they would be purely 
local. If this be so, it is remarkable that similar conditions were 
met with, and that a violent destructive effect should occur at two 
spots some 17 miles distant, with a difference in depth of from 
200 to 300 fathoms, and coinciding approximately with the 
direction of a profile line from the coast. y 

Following the contour lines towards Cape Verde, clear evidence 
is shown of the gully formation, with a depth of over 700 fathoms 
at the mouth of it. This gully formation extends to within a few 
miles of the shore, but, judging by the period— over 12 years— 
during which the coast cable has lain across here in 700 fathoms 
in perfect safety, the diverted course of the South American cable 
being now alongside it, it would appear probable that these two 
cables may be lying upon a ledge above, and overhanging, a pos- 
sible submarine river outlet; so that it might be conceived that 
а vast mass of mud and detritus from this source may flow, how 
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A very remarkable phenomenon, strongly favouring the theory 
that a submarine river outfall now exists, was witnessed during the 
afternoon of the 23rd April, 1895, while grappling for the coast 
cable, in position latitude 15° 0' N., longitude 17° 31’ W., 13 miles 
from the coast. The ship was gradually surrounded by great quan- 
tities of vegetable growth, having the appearance of river weed—a 
whitfsh worm-like weed, the roots of which were similar to some 
that had been met with previously оп а soft mud bottom to the 
south-westward of the Gusdalquiver River. There were also 
birds’ feathers, pieces of orange peel, whole and broken gourds, 
scraps of carpet, pieces of driftwood, small branches, &.; and the 
colour of the sea had changed to a dirty brownish green, indicative 
‘of the presence of fresh (river) water. On the following morning 
all this had disappeared, and the sea had regained ita usual tint of a 
pale green. The nearest river outlet is that of the Senegal, 75 miles 
to the north-east from this position, and it would appear most 
unlikely that some flotsam as pieces of carpet could have been 
carried by the coast current, which sets to the S.S. W., to so great 
a distance. No recurrence of this phenomenon took place during 
the four weeks that were spent in carrying out cable work in the 
neighbourhood : nor had such a thing been noticed before, so far 
‘as records go. If the coast current had brought these masses of 
weed and refuse of human habitation out of the Senegal river, it 
would have been a more or less constant and familiar appearance, 
as would also the colour of the water; but the discoloration of the sea 
surface, with the accompaniment above described, would appear to be 
due to a sudden outburst somewhere in the vicinity, below sea level. 

While upon the subject of submarine gullies, and of the proba- 
bility of their formation by river outlets, whether at or below sea 
level, it may be mentioned that many subterranean rivers are 
supposed, with good reason, to exist. "These have their outlets in 
some cases in the form of artesian wells. Off Pescadores Point, on 
the coast of Peru, and off the Rovuma River, on the east coast of 
Africa, similar conditions have been met with in repairs to cables. 
Atthe latter place much trouble had been experienced with the 
cable between Mozambique and Zanzibar, and the conclusion 
arrived at was that the cause was fresh water making its way to the 
surface of the bottom, disturbing the level and fracturing the cable. 


It is said that many rivers in Australia run underground, and in 
a Paper read in July last year before the Queensland Royal 
Society by Mr. R. L. Jack, the Government Geologist, dealing 
with the question of submarine leakage of artesian water in Aus- 
tralia, it was shown that an abundant supply of artesian water 
could be tapped by bores sunk in the dry interior. The water is 
held in porous strata underlying impermeable strata. The out- 
crops of the porous strata have been to some extent mapped, and 
are found at altitudes sufficient to give a head capable of forcing 
the water to the surface in the lowlands of the West. The question 
arises, Where does the draining out take place? The outflow on 
the land is not sufficient to account for the loss. The rocks, it is 
concluded, must outcrop somewhere below sea level, and the 
constant pressure of water from the head sources on land results in 
‘a steady outflow of fresh water at this lower level. Far out in the 
Gulf of Carpentaria, beyond the influence of flood waters from 
rivers that run into the gulf, fresh water, it is said, can be drawn 
up ina bucket. Rocks at the depth of over 1,900 feet close to the 
edge of the gulf contain artesian water. Off the Victorian coast, it 
has been said, fresh water may be obtained from a so-called spring 
out at sea. In both these cases it seems very probable that a 
portion of the great quantity of water absorbed by the porous 
strata may eventually find its way out beneath sea level. 


The author then discusses the probability of volcanic disturbance 
having been the cause of the rupture to the cable, and then sums 
up as follows :— 

Firstly.—It will have been noticed that very severe weather had 
obtained prior to, and at, the time of the first break in 1893. 

Secondly.—It will also have been noted that the second interrup- 
tion occurred during the great storm of March 10, 1895 ; this storm 
having been experienced in the south, as the weather reports from 
the Canary Islands at the time testified. 

Thirdly. —The remarkable climatic conditions, and the disturbed 
state of the sea surface in the neighbourhood of the break in 18965, 
together with the unusual phenomenon observed near to the coast 
in the vicinity of the gully formation during the repair to, and 
diversion of, the cable on that occasion. 

Fourthly.—That a length of cable was recovered under heavy 
strain for a distance of two to three miles upon each side of the 
break in 1893, and also in 1895 ; thecontour lines clearly indicating 
hollowa between higher levels on the bottom at the positions where 
the ends came up. 

Fifthly.—The distance and direction between the position of 
break of 1893 and that of the break of 1895 coinciding more or less 
approximately with the profile line towards the mouth of the gully 
formation to which attention has been directed. 

Sixthly.—-The remarkable differenoo in the character of the 
breaks, the one of 1893 being a clean tension break, the one of 
1895 showing evidence of violent action, 


And, lastlj. — The equally remarkable difference in the character 
of the sea bottom at the position of the two breaks, as disclosed by 
the microscope ; the locality of the 1893 break showing an abun- 
dance of mineral deposit, and that of the 1895 break a scarcity. 

No particular cause for these breaks can be insisted upon, because 
there is no direct evidence in support of any. Nevertheless, there 
are indications of a character that may encourage discussion, and 
so help to throw more light upon the origin of this, so far, unac- 
countable destructive agency on the sea bottom. 

To Captain D. Morton and his officers during this, as well as the 
preceding repair to the Spanish National cable, great credit is due 
for the careful navigation and excellent seamanship displayed both 
in connection with the work aud in times of difficulty. In con- 
cluding, the writer would here wish to record his deep sense of 
obligation to the India-Rubber, Gutta-Percha and Telegraph Works 
Company for the kind facilities acoorded him in the preparation of 
the Paper; also to those members of the Silvertown staff who 
have 80 cordially assisted in its production.t 


DISCUSSION. 
The following is an abstract of the discussion which followed the 


reading of Mr. Benest's Paper. Speakers who have returned their 
proofs corrected have their names prefaced by an asterisk :— 


Mr. BUCHANAN thought the great value of Papers of the kind was, as 
Mr. Benest had said, because there was no reason to say exactly why the 
breaks had happened. When they remembered that the sea covered three 
parta of the globe it was not too mnch to expect that it would take some 
years before they knew very much about it; and the only way to get at any 
reasonably true conclusion as to what was going on at the bottom of the 
ocean was by working out carefully, as had been done in this instance, the 
accidents that occurred to submarine cables. Even if they did not enjoy 
the results themselves, that was no reason why they should not do their 
best for the benefit of those who came after them. With regard to sub- 
marine currents he thought there was no doubt that these did exist. The 
one at the mouth of the Congo was a very remarkable one, because the 
water was something like 200 fathoms deep for about 25 miles inland. It 
might have been possible that there had been in former times a river at 
Yof Bay ; but he hardly thought that, and they were justified in supposing 
that the cable broke in this instance through a sudden storm. 

* Admiral WHARTON agreed with Mr. Buchanan that it was to the work 
of the cable companies that they must look for the soundest evidence as to 
what was going on at the bottom of the sea. He thought it was mere 
speculation to talk about the causes of the breaks. Не did not believe 
that a submarine outbreak of fresh water at that depth had the power 
to move matter lying on the bottom, and he thought they must look for 
some other causes for these very remarkable breaks. The impressions on 
the cable shown on the table might have been caused in hauling it up. 


Thursday, March 25th. 


* Mr. CHARLES BRIGHT said it had been his privilege to be associated 
with the firat of the two expeditions described in the Paper. It was evident 
in these regions that a submarine cable was liable to be deeply embedded 
in the soft bottom of the sea, and that the recovery of it was likely to be 
as tedious and as hazardous an operation as, indeed, Messrs. Siemens had 
recently found to be the case with the Amazon cable. As he understood the 
author, these interruptions must have been caused by a submarine river or 
sudden volcanic disturbance in the vicinity. The bulk of the evidenceseemed 
to favour the latter views. He was, however, unable to follow all that had 
been brought forward to support them. A high speed for the ship whilst 
paying out cable appeared to be pointed to in the Paper, the expediency of 
which might, under other conditions, be questioned. The signalling s 
attainable was spoken of as comparing favourably with that of other 
Atlantic lines; but it must be remembered that the last two North 
Atlantic cables were capable of being worked at nearly 60 words a minute 
—about double what would be possible with the electrical values of the 
South American Company's line. With reference to faults in beach cables, 
he would like to call attention to the fact that ants and other insects had 
a nasty habit of getting to the core, even when the cable waa of suitable 
construction, by creeping from the end in the hut. The only way to prevent 
these incursions was to bring the butt.ends into an air-tight iron case. 
Probably the South American Company was mainly interesting in the fact 
that india-rubber was given a further trial as an insulator. For several 
years they had been periodically scared with suggestions that the supply 
of gutta-percha was becoming exhausted. This might, of courae, occur before 
the much - discussed Pacific cable ever took a concrete form, seeing that 
schemes for the latter had been mooted ever since the year 1870 by the 
late Mr. Cyrus Field. This being so, the behaviour of india-rubber under 
deep water was one of great importance. Since laying the cable between 
Fernando de Norona and Pernambuco, he understood the Silvertown Com- 
pany had laid an india-rubber cable in deep water off the coast of Cuba; 
and he hoped Mr. Benest would not think he asked too much in apply- 
ing for particulars of any experiments which had been made in connection 
with india-rubber for ocean depths, relative to these undertakings. In his 
excellent book on cable work, Mr. H. D. Wilkinson has lately provided us 
with a number of graphic views of the various situations involved. Mr. 
Benest has now supplemented these by the life-like lantern slides which 
have been flashed before us during the reading of this Paper. 

* Mr. W. H. PREECE said that if it had not been for the telegraph engi- 
neer, and the necessity for supplying the world with submarine cables, they 


+ The Paper was accompanied by a lengthy appendix, being notes by 
Mr. Frederick Chapman on samples of volcanic mud and globigerina coze 
from near Cape Verde, obtained in the course of the South American cable 
repairs, 1893 and 1896, 
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would never have known much about the constitution of the ses, and 
little or nothing about the nature of the bottom. Mr. Benest had 
endeavoured to persuade them into the belief that he had discovered sub- 
marine rivera in the ocean. Mr. Benest gave them very good evidence that 
there must be a considerable current of water in this part of the ocean. 
In the first place the temperature was high. They all knew the mean 
temperature of the ocean to be something like 35°F., and according to the 
Paper in this part it was nearer 49°9°F. With regard to the discoloura- 
tion referred to, he thought this rather proved the existence of ocean 
currents than of submarine rivers. For his own part, he was more inclined 
to believe that the discolouration was due to some great eruption at the 
bottom. With regard to the island of Fernando Noronha, he was not quite 
sure whether the cable landed there, or whether there was a station and the 
cable was partly broken and messages repeated. Perhaps Mr. Benest would 
ànswer that question in his reply. He was surprised that the cable was laid at 
such a high speed. According to the Paper it was laid at an average epeed of 
76 knots. He thought they ran a great risk in laying a cable at such a 
high speed unleas they knew а good deal about the bottom. He thought 
the speed was too high and the slack too small. With regard to ruptures, 
he did not think that anyone could doubt, after the clear description given 
in the Paper, that there must have existed in this part of the ocean some 
great volcanic eruption, probably a kind of terrestrial boiler explosion. These 
effects had also been noticed on the eables between the Straits Settlements 
and Australia, and he thought they might now say that the existence 
of submarine volcanoes had been proved, and it ought to make them think 
twice before they laid a cable along an undeveloped ocean. They had 
beard a good deal lately of the Pacific cable, and it was to lie for over a 
thousand miles along an ocean that was known to be covered with volcanic 
remains of different sorts and kinds. In about the year 1859 he read 
before the Institution of Civil Engineers a Paper on “The Maintenance 
&nd Repair of Submarine Cables," and he then enunciated the doctrine 
that it was absurd to attempt to lay a cable unless they knew something 
of the nature of the bottom, and that an engineer did not realise his busi- 
ness unless he commenced by taking a survey of the ground he was going 
to cross. Although they would scarcely credit it, his idea was received 
with ridicule. ' 

Mr. Е. MARCH WEBB said the nature of the bottom, the contour 
lines and the gradients afforded them no clue, and they were compelled to 
theorize as to the cause of rupture. This, in one sense, was an advantage, 
since a wider scope was offered to the imagination and a freer field given 
to discussion than would be the case were the causes of breaka in cables to 
be beyond doubt. On the other hand, it only brought home to them very 
clearly how little was known as to the changes which might occur from 
day to day in the ocean bed, and how very possible it was to be misled 
notwithstanding the greatest care taken in the making of general observa- 
tions. It was a pity that more Papers of the kind were not read, as they 
would probably bring sufficient evidence to strengthen or weaken any 
theories which might have been formed. "They all knew the reason why 
more Papera of the kind were not forthcoming. In the first place, tbis 
lack of information was due to the reticence usually observed on the 
occasion of breaks or faults in cables, and was also due to the fact that a 
cable repair had to be effected in a hurry, altogether insufficient time 
being afforded for any extra sounding work or any other investigations. 
Without going so far as to accept in its wider form Mr. Benest's theory as 
to the outflow of submarine rivera, Sir Henry Mance had to a great extent 
corroborated this theory. They had been told that in the Persian Gulf 
and at some distance from the mainland a column of water rose from the 
bottom in sufficient volume to preserve its freshness in the surrounding 
sea water. 
limit the distance from the shore at which this outlet might occur, 
nor could they very well place a limit upon the quantity of that outflow. 
One of the maps showed a gulley well and distinctly defined, terminating 
not very far from some lagoons, which, they had been told, had no appa- 
rent outlet. This gulley must then indicate the existence, at some former 
period, of some scouring out process by a river. It was no very far-fetched 
theory to suppose so, in view of the fact that inland a river did now exist 
which in the wet season discharged its current into these lagoons, while in 
the dry season the current was lost in the sands long before it reached the 
lagoons. He did not think that any particular stress could be laid on the 
fact that the gulley had no apparent outlet ; but the fact that a river 
existed behind them might give a certain significance to the fact that the 
gulley had some connection with them. The fact that rivers existed with a 
subterranean flow was curiously exemplified to him once, where, in a certain 
valley having a sandy surface, fresh water was found having a continuous 
flow at a depth of 15ft. from the surface. The current was distinctly 
observable as the water filtered in and out of a pit which had been dug 
through the sand. This river was at some distance from the coast, but on 
approaching the coast line, which was eandy and waterless, it rapidly lost 
its water. 

Capt. E. BARKER did not go very far with Mr. Benest in his idea of 
the existence of submarine rivers, but he thought there might be a possi- 
bility of the existence of hot springs at the bottom of the sea. What 
would be the effect on a cable laid over one of these districts with hot 
springs? In many cases these springs were highly charged with chemical 
matter, which would very quickly wear away the cable. He thought great 
praise was due to the India-Rubber and Gutta-Percha Company for the 
way in which they had allowed these particulara to be published, and for 
the great cire that they took in sounding and other work. He thought 
that their knowledge of submarine work could be very greatly increased 
by those engaged in repairing cables, just as much as by those laying the 
cable. For instance, the doctor on board these ships generally had plenty 
of time to devoto to the study of such things, and it was a great pity that 
more interest was not taken in the matter. There was nothing more casy 
than for а doctor, who generally had not much to do, to collect the things 
brought up on the cables, the extreme beauty of which could only be seen 


He did not think they were in a position, however, to 


when alive. Mr. Charles Bright had alluded to his plan for preserving 
the consignments. It was simply to place them in a glass tube with a cork 
in the other end. It could then be marked with the depth and the position 
of the sounding, and was always useful for reference. Another way was by 
taking a photograph. Another thing was that mistakes were often made 
in the reports of soundings. 

* Mr. H. C. DONOVAN said that in 1875 he was connected with the 
attempted repair of a cable between Martinique and Dominica. The 
shallow water portion, considering the short time it had been laid, the 
animal and vegetable growth on it was most extraordinary. As the water 
deepened this growth gradually disappeared to a fine colourless grass. At 
a depth of over 1,000 fathoms, the cable, which had hitherto come up in 
good condition, now showed signs of distress, the outer serving completely 
gone, the iron wires much damaged and were ecoured bright. The 
geographical position proved that no action such as referred to by Mr. 
Benest was possible. Some other explanation was necessary. А form of 
tread where the iron wires were eaten down to fine needle points, he thought 
worthy of attention. On one occasion, where these forms of fracture 
were frequently met with, the engiueer had reported it due to submarine 


copper outcrop. But these fractures had been met with off Cape Cod, 
‘where the bottom was soft ooze and free from rocke. 


Prof. Murray 
doubted the copper rock theory, but attributed this destructive action to 
the cable being near some decomposing animal or vegetable matter, the 


sulphuretted hydrogen from which caused the mischief. 


Capt. A. THOMSON said that whenever cables broke they always heard 
of bad weather and volcances ; but he was inclined to think that the 
breaks were due to a movement at the bottom, rather than to any volcanic 
action. A cable might also be weakened by the vibration of a heavy surf 
continually upon it for several hours, and so cause a break. This might 
possibly account for a break after bad weather. With regard to scouring, 
he did not think this could be caused by submarine rivers at & depth of 
1,200 fathoms. Mr. Preece had stated that high temperature showed the 
existence of currents. He thought that a doubtful point, especially as he 
thought the temperature was tolerably normal for all depths. He sug- 
gested that it might be possible that the slow movement of the mud at 
the bottom of the sea might be responsible for breaks in cables. 

Capt. W. GOODSALL thought Mr. Benest had given reasons for these 
break, which any sailor who had had any experience in cable repairs would 
oppose. In his opinion storms, for instance, had nothing whatever to.do 
with the interruptions in question, because the greatest storm did not 
affect the water to a greater depth than 20 fathoms. He made this state- 
ment because he had had occasion to repair & cable in the Indian Ocean 
after the great south-western cyclone. During the foul weather, when 
there was a tremendous sea, it was unworkable ; but as soon as the sea 
had subsided the electrical current was able to pass through. The cable 
was picked up, and the outer covering was found perfect, but the copper 
conductor was broken. It had risen and fallen; it had broken contact ; 
but as soon as it was at rest again on the bottom, they had been able 
to use the cable again. Mr. Benest's reasons for the effects of climatic 
conditions upon the cause of breaks were, to a certain extent, at 
variance with his. Mr. Benest had stated that the disturbed state 
of the sea was the cause ; but he was rather of opinion that it was more 
likely to be due to the heavy flushes of sand, &c., which, after the heavy 
rains, were carried down the rivers into the sea. He thought Mr. 
Benest had come nearer the true cause of breaks in cables when he 
had spoken of “contour lines with hollows between higher levels on 
the bottom." 'The 1895 and 1895 breaks were due, he was of opinion, to 
the heavy masses of refuse matter lying on the cable when suspended over 
a gulley. He had placed on the table drawings lent him by the Eastern 
Company, which illustrated a cable broken by suspension, on which they 
would notice a clear tension break. He would like to ask the author why 
he stated that the 1895 cable showed an abundance of mineral matter, and 
the 1895 cable a scarcity, as this was entirely opposed to the condition of 
the cable when picked up. Mr. Benest's opinion seemed to be that these 
breaks were due to the distressing action of the sea bottom, whereas he 
contended that breaks in depths of more than 1,000 fathoms were due to 
suspension more or less 

Capt. LUGAR said that in 1891 be had been called upon to repair a 
section of a «able which passed off Pescadores Point. This section was 
noted for the regularity of its ruptures ; they occurred nearly every year 
about the end of March or the beginning of April. On arriving at the 
place he made soundings, and succeeded in bringing the cable to the sur- 
face without any difficulty, but towards the fractured end he found the 
last few knots of both pieces deeply embedded in mud and clay, the wires 
scoured quite bright, the cable flattened in several places, some of the wires 
broken and showing unmistakable signs of considerable rough usage. The 
weather was fine, with light breezes and smooth water. In fact, gales were 
unknown in this locality, and rain seldom fell near the coast, but 50 miles 
inland the downpoura were very heavy. In repairing this he diverted it 
some considerable distance we:t, where he thought the cable would be 
fairly free from future trouble. In the latter part of March, 1892, it again 
broke, apparently from the same cause as in previous years. He had a 
similar experience in picking it up. He had noticed that in nearly every 
case the specimen of the bottom brought up was coarse grey sand and 
small stones, and parts covered with soft green mud. The piece inserted 
this time was laid ab- ut three miles more to the west in over 2,000 
fathoms of water, with an abundauce of slack, and he felt confident that 
they would be free from trouble for a year or two. They returned on 
April 1st, but before coming to anchor he received a message from shore 
that the section just repaired was getting weak, and by the time he 
arrived at the Company's offices communication had been completely 
stopped, The Company's engineers reported the break in the same position 
as before, and they found the fracture in tho middle of the piece inserted 
by him a few days previously. They found it flattened near the ends and 
for about 400 fathoms on either side stripped to the wires. This time 
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ће inserted а piece eastward and about seven miles distant from the last 
fracture, and he believed it had been working satisfactorily ever since. A 
few months later he was shown by a Peruvian half-caste some lakes which 
had their outlet in the mountain side, and the canoes and paddles lost in 
the lakes were found on the coast. He thought this went far to prove the 
existence of a submarine river in the locality, and that the greatest outflow 
took place in the months of March and April. They had had fair proof of 
this by the many interruptions to the cables laid near this outlet. Before 
concluding he called attention to another instance of the existence of 
submarine rivers. While at anchor off the West Indies he visited a spot in 
the sea about one-third of a mile from the shore on the south-west side of 
the islanda, and found the water bubbling up in small circles. He found 
the water elightly brackish, and he thought this suggested that there were 
such things as submarine streams and that cables were broken by them. 

* Mr. R. K. GRAY said that with reference to Mr. Bright's question as to 
india-rubber, that a cable of india-rubber laid in 1875 was in very good 
electrical condition now. Mr. Bright knew which one he was referring to. 
With regard to Mr. Preece’s objection to the speed of laying cables he 
said that to a certain extent he was responsible for laying cables at high 
speeds. He remembered that on one Occasion he had paid out as much as 
219 knots in 24 hours, which was a little over nine miles an hour. In 
other cases for short distances he had paid out as much as ten, 
but certainly what Mr. Preece had said was correct. They did require 
to know very well the nature of the bottom on which they were 
laying the cable ; but he thought the difference of paying out at five or six 
or even ten miles an hour was not very great, as the cable passed over the 
stern more or less at the same angle at these speeds, and thercfore the 
effect produced by the bottom was very much thesame. The question that 
Mr. Benest had raised with reference to the cause of the breaks he thought 
a very interesting one. If people remembered that a break might cost 
£4,000 or £5,000, it was a very important thing to diminish inae breaks 
as much as possible. He knew of an instance in which one of the Eastern 
and South African Company's cables had been interrupted for eight years 
in succession. He had had some correspondence with Sir James Anderson 
on this subject ; and Sir James had told him that the reports he 
had received led him to think that something happened at the bottom 
of the sea similar to what he had noticed in the Solway Firth. He agreed 
with the speaker who had stated that interruptions had occurred regularly 
on the coast of Peru in the month of March, as he had met with a similar 
experience on the west coast of Africa. He thought these sort of interrup- 
tions had something to do with the time of the year. Subterranean rivers 
were an acknowledged fac: ; and within the last eight or ten years Capt. 
Martele had been making considerable investigations in the direction of 
“cave hunting." He had found in Austria and France, and also in 
Germany, the existence of subterranean lakes and caves, and had 
gone down to them by what are known in Yorkshire as “ swallow holes.” 
In one case he had gone two or three miles underground. If these 
things existed on land why not under sea? There was no reason why 
limestone should not exist under the sea, and if it did there would 
certainly be caves and hollows. If these subterranean water conduits 
exist and have their outlets ia the continental slopes under the sea level 
they may be the cause of many of the cable interruptions which occur at 
the period of the year which coiucides with the season of heavy rains in the 
interior. The only remedy for this state of things would appear to be the 
placing of the cable at a higher level than the outlets, so that the inter- 
mittent vomiting of terrigenous debris, though contiuuing to cause sub- 
marine landslips would no longer find a cable laying at right angles 
to its path. The cable from Zanzibar to Mozambique broke down 
eight years in succession, but Sir James Anderson laid it further in 
shore, &nd he did not think it had been interrupted since. He 
himself had had two breaks off the Congo River. To a great extent 
the Paper was more one to be discussed by a geological society than 
for a telegraph and electrical engineers’ society, though perhaps it was 
best to start the discuesion at an electrical institution, on account of its 
interest in submarine cables. With regard to the Congo River Cable, 
after a repair which had been carefully planned, the cable lasted for fiveo 
or six years. The repairs passed into other hands, but during the seven 
years that followed, the cable broke down as many times; he did not think 
it had been laid close enough to the shore in these repairs. 

* Capt. W. GOODSALL said the cable off the Roruma River was laid 
in 1879 and parted in 1882, 1883, 1884, and 1885, always during 
the rainy season. He repaired it, and then suggested to Capt. 
Anderson that the line would be better if it were laid in shore. 
Twelve months after the cable again broke. He then made a thorough 
survey and carried the cable in shore. He took care, hy placing buoys 
previous to laying the cable, to get as near to the shoulder of the bay as 
possible. He, unfortunately, got into shallow water, but he picked it up 
and relaid it in the place he first intended to. It was apliced up and kept 
in thorough working order from 1886 until last year, when it again parted. 

The SECRETARY read a letter from Prof. Milne, in which he said that 
for several years he had been working upon the cause of earthquakes, and 
other movements of the earth which could not be felt. These latter had 
their origin in the deep sea far from land, and a few dates and hours had 
corresponded with the times at which cables had parted. From Mr. Benest’s 
description of the 1895 break it was probably due to a submarine landslip. 
On March 5, however, a large unfelt disturbance shook Europe and probably 
the world, and it would be interesting and valuable to him to know the 
day and hour at which the 1895 break took place. 

* Мг. BENEST, in replying, eaid he thought some further explanation was 
due from him for the reasons for adopting what might be called an unusual 
expedient in carrying out a repair to a cable. If they would glance at the 
map they would see that the coast-cable running between Yof Bay ran 
parallel with the coast, and there was also a line inland, therefore the 
voast-cable could be very easily dispensed with. They had to put 
communication through on this important Atlantic cable at the earliest 
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possible moment, so that by using the coast-cable it was put JJ TT in five 
days from the time the ship arrived; otherwise if the repair had been carried 
out in the orthodox manner it would have taken at least three weeks, if 
not longer. In explaining the maps shown on the wall he said he wanted 
to make it perfectly clear that there could not have been any suspension 
anywhore. Being reminded by the President of the lateness of the hour 
he concluded by saying he felt he owed an apology to the members for 
the length of the Paper, thanked the President and members for their 
patience, and said he would continue his reply in full to the Institution in 
writiu 

* Sir HENRY MANCE said the Paper had been very interesting to him, 
&s he had been associated with both the cables referred to. He saw no 
reason why they should not have submarine fresh water streams 100 or 200 
miles out at sea. He was of opinion that most of these breaks occurred 
through landslips, probably due to streams of fresh water making their 
way through the earth. There were examples of this in the Persian Gulf 
and otber эй of the world. 


THE FRENCH CABLE STEAMER ‘‘ PORTENA.” 


Messrs. Johnson and Phillips have just completed a cable steamer 
equipment to the order of the Compagnie Francaise des Cables 
Télégraphiques, making the third carried out by this firm within 
twelve months. 

The work consisted of transforming a merchant vessel into a 
cable-laying and repairing steamer ; and, although the vessel was 
not a new one, it adapted itself fairly well to the purpose, especially 
as regards the cable tanks, though it had high forecastle bridge and 
poop decks, and a comparatively small beam—viz., 33ft. —while it 
was 320ft. long. 

The picking-up and paying-out machine was built very much on 
the lines of that for the steamer *' Tutanekai,” lately fitted by this 
firm for the New Zealand Government, but was much more power- 
ful, being equal in ‘strength to that recently fitted on the s.s. 
„Okinawa Maru for the Japanese Government. Owing to the 
vessel having a high forecastle and bridge deck, it was necessary to 
erect this machine on the upper deck, and therefore it had to be 
self-supporting. For this reason, the frames of the machine, which 
were constructed of steel plates and angles, were tied fore and aft 
by strong wrought-iron diagonal stays, whilst additional stays were 
fitted in the nature of flat and angle bars ; and various fixed shafts 
were also utilised for this purpose. The method of securing the 
machine in the vessel was a very rigid one. Channel. bars 12in. 
wide were bedded on to the steel deck, so as to present a perfectly 
level surface, and the machine was levelled up on this by means of 
cast-iron wedge chocks, large pitch-pine baulks being fitted between 
and below the beams under the deck. The deck itself was stiffened 
by two-plate girders 2ft. deep at centre, fixed underneath, right 
across the vessel, and attached to the shell plating ; and these 
girders, and the deck beams under the gear, were stayed by 
stanchions right down to the keel and floor of the vessel. This 
made a splendid job, as even with the gear running at full speed, 
not the slightest vibration could be felt at the trial. 

The gear is driven by a pair of horizontal engines, having cylin- 
ders 15in. diameter by 15in. stroke, which, running at 220 revolu- 
tions per minute, are capable of developing 210 B. H. r. , with steam at 
70lbs. initial pressure. The engines are fixed at the after ond of 
the machine, and over them is erected a platform, from which the 
attendant can work and regulate the whole of the machine, the 
stop valve, hand wheel, reversing lever, drain cocks, main brakes, 
draw gear, brakes, and water service, all being within easy reach. 

As in other gears now made by this firm, the parts are con- 
structed mostly of steel, to ensure lightness and strength. The 
total weight of this machine is 23 tons. The main drums are 
internally geared, and a rim is cast on the brake, so that the 
drums can revolve under the control of the brake independently of 
any other gear. The geared pinions are made to draw out of gear 
when not required for working, so as to avoid rattling. "The 
e hauling- off gear is driven by special silent pitch chain when 
picking up, but when being used as holding-back gear for paying 
out, the sheave (which also has a brake rim cast on), is arranged to 
run loose on a sleeve, being controlled by its own brake. А small 
Worthington pump is provided on the platform to work the water 
service, which is fitted to all the brakes. 

A special feature of the main brakes, which are actuated by 
screws, is that they are worked through worm-wheels and worms so 
as to give finer adjustment for paying-out, as well as great power 
for holding. It will be readily seen that with the intervention of 
the worm-wheel and worm, a very fine movement of the brake 
screw can be obtained with very little power exerted at the hand- 
wheel on the worm-spindle ; and when it is necessary to release or 
apply the brakes quickly, it is only necessary to spin the hand- 
wheels round two or three turns, which is readily done, as they 
work so easily. 

The bow gear consists of three steel sheaves, running loose on a 
stee] shaft, which is carried in dead bearings attached to steel 
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girders, which are very rigidly built into the head of the vessel, 
considerable alterations having to be done to this part to make it 
suitable for the bow gear. The plating of the ship is made up to 
the girders, and ‘‘ whisker guards give it a very neat appear - 
ance. The stern gear consists of one steel sheave running loose 
on & shaft and carried on a pair of steel girders secured to the 
poop deck. 

The dynamometers (of which three are supplied) are of extra 
heavy pattern, having two cylinders each, which act as dashpots, 
an adjustable byepass being provided between each cylinder by 
means of pipes and cocks, so as to steady the movement of the 
dynamometer sheave. 

Owing to the vessel having wells between the forecastle and 
bridge deck, and bridge deck and poop, it is necessary to provide 
special leads for the cable, and these consist of strong cast-iron 
bases secured to the upper deck, and having a wrought-iron tube 
vertically in their centres which are adjusted in height ; and the 
usual deck lead, consisting of base-plate with rollers and guards for 
cable, were carried on top of these. Where the leads can be fixed 
close to the deck the usual pattern of lead is supplied. 

The cable coming from the after tank to the cable gear is arranged 
to pass through the alley-way, under the bridge deck, and for this 

urpose about 80ft. of troughing was supplied, fitted with bell mouth 
eads at intervals. The tanks were fitted with the usual arrange- 
ment of bell mouths and crinolines. 

A Lucas steam sounding machine was fitted on the after end 
of the poop for taking deep soundings. 

The outfit of grapnels includes Mr.Claude Johnson's mud and rock 
grapnels, which we have before described, the former having flat 
steel prongs, which offer very little resistance to the mud, and the 
latter having prongs held in position by spiral springs, which allow 
them to recede under the protection of an annular conical shield 
when they come against any immovable obstruction ; but owing to 
the special arrangement of the fulcrum of the prongs, only a very 
slight movement is necessary to ensure this, so that if the cable has 
already been hooked there is no risk of losing it. 

The vessel is fitted throughout with electric light, the 
generating plant being in duplicate, and each set capable 
of maintaining 150 16 c.-p. lamps continuously. There is also 
a large Admiralty pattern projector, 20in. diameter, with 
mirror, and an arc light for the rigging, as well as mast and 
side lights and deck clusters for the deck when working the cable. 
The dynamos are of Johnson and Phillips’ two-pole inverted 
pattern, compound wound, having an output of 140 amperes at 60 
volts when running at a speed of 300 revolutions per minute, and 
"E are direct coupled to Robey engines. 

he contract of the whole of the work was placed with Messrs. 
Johnson and Phillips, including the alterations to the vessel, which 
were most extensive; but this part of the work was executed by 
Messrs. Dunlop and Co., of Port Glasgow, under contract. The 
fore and aft holds had to be entirely cleared out ia order to allow 
for water ballast tanks and the cable tanks being fitted. The work 
of building in the ballast tanks was very difficult, owing to the 
construction of the bull, and it involved a great deal of work, 
especially aft, where it was necessary to renew the whole of the 
tunnel, which necessitated the lifting of the propellor shaft and the 
after mast. The cable tanks were built directly on top of the 
ballast tanks, the forward tanks being 30ft. diameter, 18ft. deep, 
and the after tanks 29ft. diameter, 14ft. біп. deep respectively. 
The tanks were firmly secured at the side to the hull of the 
vessel by vertical gusset plates, and to the deck by means of 
strong steel stringer plates. A large Worthing pump is fitted in 
the engine-room to work the ballast and cable tanks, and this also has 
connections to the main condenser, so that can be used as an auxi- 
liary circulating pump, for use when the main engines are stopped, or 
moving slowly, and the cable gear engine is exhausting into the con- 
denser. A large saloon was fitted up under the poop, the total length 
being 54ft., and it contains 12 cabins of various dimensions for 
captain, officers, electricians, and engineers. The main saloon is 
54ft. long by 14ft. wide. New accommodation for the crew and 
cable hands (DO in all) was also fitted up. A portion of the 
bridge deck had to be cut away, to allow for a hatch over one 
of the cable tanks, and some existing cabins had to be dismantled 
and formed into a testing room. 

Part of the forward ho!d under the cable gear was fitted with 
platforms and cones, on which to coil the grapnel and buoy 
ropes. There are four of these platforms, two on port side and 
two on the starboard side, one of each being on the floor of the 
vessel, and the others on the level of the lower deck and imme- 
diately over the lower ones. The cones of the upper ones are 
fitted with bell mouths in the centre, so that the ropes can be 
taken right through them to the lower platforms, and there are 
similar bellmouths in the upper deck, immediately under the hold- 
ing back sheave of the cable gear, so that the rope can be led 
directly onto them. The necessary ladders are provided for access 
to these platforms. А new capstan windlass was supplied and 
fitted in the forecastle, and a new steam winch forward. 


AN ARC LAMP CARBON ADJUSTER. 


The аозошрепуша illustration shows an arc lamp carbon adjuster 
invented by Mr. A. H. Gibbings, of Bradford, and made by Messrs. 
Rosling and Appleby. The purpose of the adjuster is to effect 
roper alignment or centring of the two carbons in an arc lamp, 
in order that the arc may burn centrally and steadily. The carbons 
are first placed loosely in their respective holders, which are onl 
slightly clamped ; one of the adjusters is then clamped around each 
carbon and the holders are finally screwed up tightly. The ad- 
justers are made in various sizes to suit the diameters of carbons 
used ; and they are made of gun-metal, highly finished. There can 
be no disputing the supreme necessity for good alignment in arc 
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carbons ; and any arrangement that will enable this to be ensured 
will be welcomed by arc lamp users, especially when it takes a 
cheap and simple form. We ourselves believe that the proper 
alignment should be ensured by the unaided carbon holders ; but 
where lamps are defective in this respect, as many makes appear 
to be, Mr. Gibbings’ adjuster should prove a boon. 


——— — 
THE NEW HEILMANN LOCOMOTIVE.* 


The first Heilmann locomotive was tested in 1893 and 1894 on 
the Western French railway between Havre and Beuzeville and 
between Paris and Mantes. A description of the locomotive waa 

iven by us at the time, and it will be sufficient to recall its chief 
eatures. The boiler was of the Lenz type, with 289 tubes, 9ít. Gin. 
long. The horizontal compound steam engine was of the Brown 
pattern and double acting. To this & C.E.L. Brown six-pole 
dynamo with a smooth ring armature was coupled. This machine 
was separately excited, and had an output of 1,024 amperes at 
400 volts. Four-pole C. E.L. Brown motors were used, which had 
a torque of 281lbs., and, at 400 volts and 128 amperes, a speed of 
410 revolutions per minute. The motors—eight in number — were 
series-wound, and their armatures were toothed. The carriage 
itself rested on two bogies, each having fcur axles. Its lengih 
from buffer to buffer was 53ft. 6in., and its overall wheel-base 
38ft. 6in. 

From the above figures it will be seen that this locomotive was 
rather less powerful than an ordinary steam locomotive. It was, 
in fact, capable of giving a normal traction effort of 2, 870lb. at the 
rims, or at full speed (62 miles an hour) about 1, 100lb. at the draw- 
bar. In other words, it could draw on the level a train weighing 
from 70 to 80 tons, at & speod of from 56 to 62 miles an hour. The 
machine had only been built as an experiment, and it was in no 
way intended to make iv an engine of exceptional power. The fol- 
lowing were the general results of the teste :— 

The stability, as far as the locomotive itself was concerned, was 
independent of the speed. It was only the condition of the per- 
manent way that seemed to influence it. This was to be expected 
as a consequence of the perfect balancing of the parts, which is 
difficult to effect on ordinary locomotives. As regards economy, it 
was found that the double transformation of energy consumed 
about 15 per cent. of the indicated horse-power; but this was 
more than compensated for by the more economic utilisation of the 
steam. Thus, trains weighing 65 tons were drawn with a coal con- 
sumption of less than four kilogrammes per kilometre (14 '216. per 
mile). The engine was allowed to work as far as possible with 
constant admission, and the regulation of the current supplied to 
the motors was effected by varying the field of the generator. 

These tests, which were made over a distance of more than 1,200 
miles, showed several points where: improvements could be made. 


Abstract of an article by F. Drouin in L’ Electricien for March 20th. 
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It was, therefore, decided to build two new locomotives ; these, 
which were designed by MM. N. Mazen and G. Damoiseau, present 
the same general features as the first one ; but their total power, as 
well as their specifio power," have been considerably increased. 
This increase of specific power has been effected : (1) by the substi- 
tution of a locomotive boiler for the Lenz boiler ; (2) by the use of 
more compact electrical apparatus and generators, with toothed 
armatures; and (3) by a more careful study of the question 
of weight. 

The double-acting engine has been replaced by a single-aotiug 
. engine, without a decrease of its specific power, although it is true 
that the initia] pressure has been increased a sixth and the speed 
about a third. The boiler is of the ordinary locomotive type, with 
.& Belpaire furnace. The boiler is of iron, the furnace being of 
copper, and it has the following dimensions :— 


Heating surface of furnace ............... 177 вд. ft 
- А tubes ... BIT. „ 
Total...... 195 "m 
Number of tubes 351 
Length of tubes ß 12ft. bin 
(rate arenen evens 36 sq. ft. 
ju, Dr аена ну кр КЕШН 200lb. per sq. in. 


The boiler is fed by two Friedmann injectors. The main engine 
is a compound six-crank engine. The employment of six lines of 
moving parts, proposed at the same time by Mr. Mark Robinson 
and M. Mazen, ensures a practically perfect equilibrium. In an 
engine with cranks at 120°, the sum of the vertical forces due to 
the inertia of the pistons, piston rods, connecting rods, &c., is 
practically 0 at any inst ant; but there is a resultant couple, as 
the three forces act along different axes. Ifa second exactly 
similar engine be juxtaposed, this couple is balanced by another of 
equal moment. Thus the cranks are set at 0°, 120°, 240°, 240°, 
120°, and 0°. The engine has been built by Messrs. Willans and 
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switchboard is placed on one wall of the cab. Below the board is 
the reversing gear, which consists of a multiple switch, by means 
of which the connections of the motor armatures are reversed. 

The whole generating plant is borne on a steel frame, resting on 
two four-axled bogies. The back part is covered in with a sheet- 
iron case, tapering down to a point at the end. The following are 
the main dimensions :— 

Length from buffer to buffer . 


Overall wheel- bass 50 ft. біп. 
Wheel-base of one bogy ........................... 13ft. Sin 
Diameter of wheels 3ft. 10in. 


The figure is an elevation of the locomotive, with part of the 
cab removed. | 

One of these two locomotives underwent some preliminary trials 
last January, but speed tests have not yet been made. The indi- 
cated horse-power of the steam engine is 1, 350 H.P." Its mecha- 
nical efficiency is 90 per cent. The commercial efficiency of the 
generators is 95 per cent., not including excitation. Thus with 


| about 1,370 1. H. P. from the two steam engines 1,154 н.р. should 


be recovered at the terminals of the generators. The efficiency 
of the motors is 90 per cent., and assuming a loss of 2 per cent. 
in the cables, the power at the rims should be 1, 154 x 0:98 x 0-90 


=1,006 н.р. This corresponds to a total efficiency of 1,006 


1,370° 
73:4 per cent. at full load. 

The power absorbed by the locomotive itself can easily be calcu- 
lated, and it is easy to deduce from it the efficiency of the loco- 
motive as an apparatus for traction ; that is to say, the relation 
between the power available at the drawbar and the indicated horse- 
power of the cylinder. This efficiency naturally varies with the 
profile of the line, the weight of the machine, the speed, &c. 
Assuming that the locomotive is running at full load on the level, 
at 100 kilometres (62 miles) an hour, with a total weight of 132 on 


or 
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Elevation of New Heilmann Locomotive. 


Robinson; it follows the same lines as the ordinary Willans engine, 
except in one particular—the distribution, instead of being central, 
is effected by three cylindrical valves placed at the side and worked 
from a special shaft driven by spur-goaring from the main shaft. 
The following figures are given :— 


Indicated н.Р._.......................... ente ‚ 1,350 

„ P 400 revs. per min. 
Diameter of high - pressure cylinder ...... 11˙8in. 

Diameter of low- pressure cylinder 18:9in. 

lp ox Cc 15˙7in. 


The engine is coupled direct to two continuous. current dynamos, 
one on each side, the armatures serving as flywheels. The dynamos 
- have each an output of 910 amperes at 450 volts. The generators 
are by Messrs. Brown, Boveri and Co. ; they are of the six-polar 
type, with cast-steel magnets, toothed drum armatures and carbon 
brushes. Except for some ventilating holes they are completely 
encased. The two generators are in parallel, and they are also 
excited in parallel by a machine driven by a separate Willans engine. 
. The motors are four-polar, and of the ironclad type. The arma- 
ture (a tooth-drum) is mounted on a hollow shaft, concentric with 
the axle of the locomotive wheels, so that the latter can follow the 
inequalities of the permanent way without carrying the armature 
with it. This method of protecting the latter from the shocks 
which are inseparable at high specds ensures the preservation of 
the insulation. The connection between the hollow shaft of the 
motor and the axle of the locomotive is effected by three double 
steel springs, placed between the arms of one of the wheels. The 
motors are series-wound. The regulating gear is duplicated, so 
that the locomotive can be controlled from two points—one on the 
fore part of the engine, and the other near the front of the boiler. 
At each of these places are the usual apparatus (brake, whistle, &c. ) 
a double rheostat in the exciting circuits, and a wheel to actuate 
the apparatus for controlling the speed of the steam engine. The 


the locomotive, (this weight assumes that the engine, which 
weighs about 120 tons, is followed by a tender which can carry 
20 tons of water, that this stock is half exhausted), the effec- 
tive horse-power absorbed by the machine would be 342, and hence 
the power available at the drawbar would be 1,006 - 342 = 664 n.r. 


The efficiency of the locomotive is then 1370 —48'4 per cent. 660 
501 


H. P. at the draw bar should draw 250 tons of ordinary rolling stock 
(or 350 tons of rolling stock on bogies) at 62 miles an hour. 


PARLIAMENTARY INTELLIGENCE. 


— — 


THE BROMPTON AND PICCADILLY CIRCUS RAILWAY. 


On Thursday of last week the Brompton and Piccadilly Circus Railway 
Bill was further considered by the Select Committee of the House of 
Commons, of which Mr. Woodall is Chairman. 

The CHAIRMAN, in the course of some conversation between counsel 
and the Committee with reference to the next Bill for consideration by 
the Committee —the City and West End Railway Bill—said it was generally 
agreed that they should hear the evidence in connection with both Bills 
before giving a decision in regard to either. 

Evidence in opposition to the Brompton and Piccadilly Circus Bill was 
then taken. 

Mr. HIGGINS, Surveyor to Chelsea Vestry, said the cables froin the 
generating station at Chelsea to the terminus at Brompton, and the 
consequent breaking up of the roads, would greatly inconvenience 
the residents of Chelsea, who would receive no corresponding benetit 
from the construction of the line. There was aleo danger from a 


* The numbers are apparently from the mauufacturers' data, and are 
not the results of tests. [Ep. E.] 
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road workman inadvertently driving a pick into one of the mains, and from 
the possibility of a fault in the insulation of the cable. He objected to 
the placing of the generating station at Lott’s-road, as, although that dis- 
trict was not now a high-class residential neighbourhood, it would interfere 


with the scheme of improvement in regard to it which the Vestry con- 
templated. 


The remainder of the day was occupied in hearing evidence of general 


character in opposition to the Bill. 


CITY AND WEST END RAILWAY BILL. 


On Friday, the same Committee had under consideration the City and 
West End Railway Bill, a measure which provides for the construction of 
an underground railway, six miles in length, from Cannon-street to Ham- 
mersmith Broadway, to be worked by electricity. 

Mr. Worsley Taylor, Q.C., Mr. Freeman, Q.C., Mr. Baggallay, and Mr. 
F. M. Cassel appeared for the promoters ; while the other counsel engaged 
were Mr. Littler, Q.C., Mr. Pembroke Stephens, Q.C., and Mr. Lewis 
Coward for the promoters of the Brompton and Piccadilly Circus Railway ; 
Mr. Pope, Q.C., Mr. Pember, Q.C., and Mr. Clode for the Metropolitan 
District Railway Company ; Mr. Littler, Q.C., and Mr. Rigg for the Cor- 
poration of London ; the Hon. Sydney Holiand for the London County 
Council; Mr. Horace Avory for frontages and owners in Piccadilly ; Mr. 
J. D. Fitzgerald, Q.C., for the Strand District Board of Works ; Mr. Cour- 
thope Munroe for Kensington Vestry ; Mr. Forbes Lancaster for the 
National Telephone Company; Mr. Balfour Browne, Q.C., Mr. J. W. 
Batten, and Mr. J. Rutherford for Mr. R. Carruthers and others; Mr. 
W. P. Gratwicke Boxall for the trustees of the late Alexander Jones; Mr. 
E. H. Lloyd for Mr. T. V. Smith ; and Mr. Edward Boyle for a number of 
owners of property on the proposed route. Appearances were also reserved 
in the interests of several bodies, including the Dean and Chapter of St. 
Paul's, the Commissioners of Sewera of the City of London, the City 
Guilds of London Institute, the London, Chatham, and Dover Railway 
Company, and the London School Board. 

Mr. WORSLEY TAYLOR, in opening, said the railway was to start at 
Hammersmith Broadway, and pass by way of Kensington High-street, 
Knightsbridge, Piccadilly, Strand, and Ludgate Circus to its terminus at 
Cannon-street. There were two great arterial routes for traffic in London 
—one along Uxbridge-road, Oxford-street, and Holborn to the City, and 
the other the one taken by the present scheme. 
sanctioned a scheme for an electric line along Oxford-street, and the present 
line came as a corollary and complement cf that scheme, the chief prin- 
ciples of the two being similar. Practically the only question the Com- 
mittee would have to consider was not whether the present scheme should 
be sanctioned but whether the rival scheme of the Brompton and Picca- 
dily line should be sanctioned as well He quoted the report of the 
Special Committee of both Houses of Parliament which sat in 1892 to 
consider the question of traffic as affected by various schemes of 
electric railways then being promoted, showing that that Committee 
was strong y opposed to the construction of short lines such as the 
Brompton and Piccadilly line, and that they recommended exactly the sort 
of line now proposed from the City to Hammersmith. Asa matter of fact 
the present Bill was framed in accordance with the lines laid down in the 
report. Having dwelt at great length on the enormous traffic passing over 
the route proposed, he said there would be 14 stations on the line, and a 
23 minute service of trains, each train having carrying capacity for 400 
persons. The generating station and works were to be on an admirable 
aite, 18 acres in extent, at Hammersmith, on the river bank, where there 
would be great advantage in procuring coal cheaply. The capital pro- 
posed was £3,150,000, with borrowing powers of £1,050,000. The cost per 
mile worked out at a little more than in the case of the Central London 
Railway, which was explained by the fact that the station sites were a 
little more costly. The total of the estimates was £2,880,000, so that 
there was & considerable margin. The time occupied on the journey 
' from Hammersmith would be 26 minutes, against 32 minutes on the 
District, and 70 minutes by omnibus. The line would run at a depth 
varying from 50ft. to 102ft. 

Sir BENJAMIN BAKER, engineer to the proposed railway and one of 
the engineers to the proposed Central London Line, said the stations were 
to be at Hammersmith-broadway, Addison-road, Earl's Court-road, Ken- 
sington Church, the Albert Hall, Knightsbridge, Hyde Park-corner, 


St. James’s, Piccadilly-circus, Trafalgar-square, Wellington-street, the Law - 


Courts, Ludgate-circus, and Cannon-street. The shortest distance between 
two stations was 524 yards, and the greatest twice that distance. In every 
instance the stations fronted directly on to the great thoroughfares. The 
greatest depth of the line was at Piccadilly-circus, where it was taken 
down to pass under the Waterloo and Baker-street line, which ran at right 
angles to it there. Communication between the two lines at that point 
would be by means of an iron subway and galleries : and in the same way 
with the Hampstead and Charing Cross Line at Charing Cross. Just past 
each station the line would suddenly dip about 1 in 30, so as to enable the 
train to attain a high-speed quickly, and to travel over the whole line 
at a speed, including stoppages, of about 14 miles an hour. The 
rolling stock would be much heavier than on the Brompton and Picca- 
dilly line, an electric locomotive of 500 н.р. being used for each 
train, in place of the electric cabs as Po for the shorter line. 
Each train would accommodate about passengera, in place of 
the 150 which the trains of the rival line would carry. From an 
engineering point of view there would be no difficulty in constructing the 
line, and there would be no danger from vibration or injury to property in 
consequence of its construction. 
By Mr. LITTLER: In the City there were a great number of vaults 
under the footway and roadway. In cases where the line passed under 
those cellars, and not under the houses, by special provisions in the Bill 


Parliament had already . 


the Company would not have to pay compensation, although if the line 
were to pass under the houses compensation would have to be given. 

On Monday, Sir Benjamin Baker was further cross-examined. 

By Mr. CLODE: The District Railway were promoting a Bill to con- 
struct a line, to be worked by electricity, commencing at Earl’s Court 
Station and running under the existing line of the District Company to 
the Mansion House. There was to be only one intermediate station, at 
either Charing Cross or Victoria. This scheme was practically unopposed. 
If it was carried out it would be a very valuable assistance to the traffic 
from Ealing, Kew and Richmond to the City, as the journey would 
probably be accomplished in about 12 instead of 25 minutes. If the 
Brompton and Piccadilly line were constructed, it would connect with the 
District at South Kensington, and thus accommodate the traffic from 
stations on the District beyond to Piccadilly-circus. 

By Mr. FORBES LANCASTER: Very probably the National Telephone 
Company had several mains laid along Piccadilly, each carrying 400 wires; 
but he saw no reason for extending to these wires the same protection 
that was provided in reepect of the mains there of a water company and 
of an electric lighting company. 

Some conversation passed between Mr. Freeman and Mr. Lancaster 
with regard to this point, and eventually Mr. Freeman undertook to give 
the required protection. 

By Mr. RIGG: The plan of taking easements only in respect of build- 
ings touched, and not acquiring the property, had become necessary to 
render possible the system of constructing tunnels of iron by means of the 
shield—which was far more expensive than the old system of tunnelling. 
That fact had been recognised by the joint Committee which dealt with 
the matter in 1892. It was true also that the Company were proposing 
to take land under the streets for nothing ; so that although the present 
method of construction was dearer, the land was cheaper than it used to be. 

Re-examined by Mr. FREEMAN : The present Bill followed absolutely 
the report of the Committee of 1892. Both the privileges of taking ease- 
ments only under houses and taking the soil under the street for nothing 
were discussed and decided by the Joint Committee ; and the price the 
railway were to pay for those privileges were the giving of cheap work- 
men's traius and fast and cheap communication to the inhabitants generally 
ef the metropolis. 

Sir DOUGLAS FOX, engineer to the Liverpool Overhead Electric Rail- 
way, one end of which, for half a mile, is in a tunnel, said that on that 
railway he had found that the vibration was inappreciable, although the 
tunnel was much nearer the surface than it would be on the present line. 
He had found there also that the use of electricity had solved the problem 
of ventilation of tunnels. With a line so deep in the London clay as this 
would be there was no risk of damage to any property from vibration. It 
was objectionable, therefore, to hamper the scheme with a vibration clause, 
which had in the past frightened financiers very much, owing to the 
number of claims to which it might give rise. 

Mr. GALBRAITH, engineer to the Waterloo and City electric line, gave 
evidence аз to the practicability and advantage of the scheme. As to the 
subsoil at Walbrook, which it had been anticipated there would be difficulty 
in dealing with, he stated that it was for a depth of 25ft. of the usual 
character, while for a considerable depth further it was London clay. | 

A number of witnesses were then called to speak аз to the great pressure 
of the traffic at various points along the route, all being of opinion that 
the Jine would relieve that traffic, while being of very great convenience to 
persons living at various points along it. ; 

The Committee adjourned till Wednesday. 


On Wednesday Mr. R. VIGERS, surveyor and valuer, stated that his 
estimate of the total cost of the land required for the railway was £889,000, 
and of the generating station and repairing works, £68,000, which figures 
were in excess of the corresponding figures for the Brompton and Piccadilly 
liue, and for the Central London line. This excess was due to the fact 
that in neither of these cases did the railway acquire any property in the 
City, where it was very costly, as the present line did. 

Sir RICHARD FARRANT, one of the promoters of the Bill, gave 
evidence as to the desire among the working classes to rent cottages in the 
suburbs, in preference to living in blocks of buildings in London, where the 
rent was larger; and of the facilities the line would afford for travelling to 
and from the suburbs, especially by the running of workmen's trains, for 
which provision was made in the Bill. The measure was promoted by a 
syndicate including the Exploration Company, Mr. Ernest Cassel, Mr. 
D. O. Mills, Mr. H. Oppenheim, Sir Horace Farquhar, Mr. F. E. Warburg, 
Mr. Carl Meyer (of Messrs. Rothschild), Mr. Rochfort Maguire, Messrs. S. 
Neuman and Co., Messra. Weemer, Beit and Co., Messra. Baring Bros., and 
Messrs. Antony Gibbs and Sons. It would be impossible to have a stronger 
syndicate for an undertaking of this kind. 

After some further financial evidence had been given the Committee 
again adjourned. 


On Thursday the case for the opponents of the Bill was proceeded with. 

Mr. E. BOYLE, for the trustees of Willans’ estate, situated at Hammer- 
smith, submitted that the Bill should be thrown out, on the ground that 
it would afford no relief to the traffic, that there was no necessity for the 
line, that no one knew whether. it would be a success or not, and also on 
account of the engineering difficulties. He urged that the plans, as 
deposited, would not allow the line to be constructed without going beyond 
the limits of deviation, which was illegal ; and that one of the curves, in 
conjunction with the sudden dip of 1 in 30 outside each station, was very 
dangerous. He also submitted that sufficient provision was not made 
for {the damage which the construction of the line would probably do to 
immediately adjacent property. 

Evidence was given in support of his view ; and, after some discussion, 
Sir BENJAMIN BAKER, the engineer to the line, gave satisfactory 
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assurances as to the depth the line should be under the Willans’ property 
at Hammersmith ; and a clause was agreed to between counsel giying 
Mr. Boyle's clients the protection they sought in case of their property 
sustaining deterioration by the making of the line. 

In the couree of other evidence as to damage which other property on 
the route would suffer, for which they would be unable to obtain adequate 
compensation, 

The CHAIRMAN intimated that it might shorten the proceedings if he 
stated that the Committee were not disposed to go behind the finding of 
the Joint Committee of both Houses, in which they said it appeared to be 
desirable that the Company should be empowered to acquire a wayleave 
instead of purchasing the land under a building ; and that it was expedient 
that the Company should have power to pass under public streets at 
sufficient depth without payment for wayleaves. 

Mr. FITZGERALD, Q.C., then submitted on behalf of the Strand Die- 
trict Board of Works that the railway company should be directed to so 
construct their stations at Wellinglon-street and the Law Courts as not to 
interfere with the endeavour of the Board to widen, as far as possible, the 
Strand to 80ft. from house to house. 

Evidence was then given on behalf of the trustees of the late Alexander 
Jones, who own property in St. Paul's Churchyard, of injury which, it was 
contended, the taking of an easement there would cause, and for which 
the Bill made no sufficient provision. | 

Mr. AVORY, for the Prince’s Hall Company and frontagers in Piccadilly, 
asked that the promoters should not be allowed to deviate vertically in 
Piccadilly, so as to bring the line nearer the surface than 60ft. 

This concluded the case for the opponents, eave as regards the opposition 
of the District Company, which will be taken on Monday, when also the 
District Railway Bill, providing for the construction of a line, to be worked 
by electricity, from Earl's Court to the Mansion House, will be considered. 


CORRESPONDENCE, 


— 
FORMULA FOR TRANSFORMERS. 


"TO THE EDITOR OF THE ELECTRICIAN. 


Sik: Mr. Alexander Russell published in your last issue 
certain formule for transformers, arrived at by a method 
which makes no assumptions regarding the shape of the curve 
of applied electromotive force. I do not doubt that with ordi- 
nary alternating currents the formule and figures Mr. Russell 
gives are essentially correct, even though the sine law may 
not be closely fulfilled. But in establishing these formule an 
assumption has been made which is not correct in the general 
case, and which therefore renders the method of proof inaccurate 
for some of the cases given. e; | 

The three-voltmeter method, published in 1891, first showe 
that if the sides of & triangle represented in magnitude the 
mean values of three alternating voltages, the mean value of 
the product of any two of these voltages was also represented 
by the product of tlie two corresponding sides of the triangle, 
and the cosine of the angle between them. This is true in 
whatever way the currents and voltages vary during the period. 

Dut it does not follow, and Mr. Hussell has not attempted 
to show, that the voltages and currents occurring in a system 
of conductors can be represented by triangles which fit together 
to form a figure in the same plane, or even to form a figure in 
space. For instance, in Fig. 8 of Mr. Russell's article, it by 
no means follows that the triangle BCC, is in the same plane 
as the rest of the figure, or even that the magnitudes of the 
different quantities referred to can be represented by the 
lengths of the sides of a network figure in space. This isa 
matter to which I had given some attention before Mr. Russell's 
article appeared, and I find that & plane figure cannot be made 
to represent the facts. It may do so with sufficient accuracy 
for all practical purposes, but this is an experimental result, and 
cannot be assumed in & mathematical proof. Moreover, the 
assumption is far from being justifiable in some cases, as 
indeed the experimental results published in connection with 
the three-voltmeter method (Proc. Roy. Soc., March 16, 1891) 
conclusively show.— Yours, &., W. E. Sumpner. 


CLASSIFICATION OF GALVANOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read with interest the article in your last issue 
on “ The Classification of Galvanometers.’’ In reference to 
it I should like to state that, in teaching students I have, for 
several years pest, been using a similar, but more elaborate, 


classification and symbolism, which embraces nearly all common 
types of electric-measuring instruments. The section dealing 
with galvanometers (with two slight differences) is practically 
the same as that of Prof. Fitzgerald. The following is a 
general account of my whole scheme :— 


I. Dynamical. 
II. Thermal. 
III. Chemical. 
IV. Optical. 


I., according to deflecting force, may be divided into— 
E. Electrostatic. 
M. Electromagnetic. 


I., according to control force, may be subdivided exactly as 
given by Prof. Fitzgerald, but adding a class with 
no control force (e.g. Evershed ammeter). 

Subdivisions of M are— 
(a) Coreless. 
(b) Iron cored. | 
(с) With permanent magnets. 
II. (1) Temperature effect (Joule or Peltier) (e. g., resist- 
ance with calorimeter). 
(2) Expansion effect— 
20 Solid (e. ., Cardew voltmeter). 
(28) Fluid (Campbell's hot-tube ammeter, or 
Wright’s demand meter). 
(m) Mass voltameters. 
(v) Volume voltameters. 
IV. Verdet’s arrangement, &c. 


I think it will be found that the above classification takes 
in most of the common instruments (unless we include 
resistance boxes), though a few instruments, such as a volt- 
meter which measures by sparking distances, or an instru- 
ment for measuring magnetic induction by change of resistance 
of bismuth, would find themselves left out in the cold. A 
capillary electrometer, too, represents a rather composite type. 
— Yours, &o., ALBERT CAMPBELL. 


Faraday House, March 29, 1897. 


III. 


LIQUID *COHERERS" AND MOBILE CONDUCTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: In reply to a question raised by Prof. Fitzgerald at 
the last meeting of the Physical Society, as to the current 
required to effect the capillary changes, the subject of my 
Paper, І can now give the required figures. In a par- 
ticular case, the deformation of the negative globule began at 
one-fifth of a milliampere. Currents from this, up to four 
milliamperes, deformed the mercury in such a way that the 
original shape of the globule was always restored after break- 
ing the circuit. At or near the four-milliampere limit of 
current, the tentacle ’’ began to break away from the globule. 
The conducting circuit between the globules is probably very 
complex, and the above figures should therefore be regarded 
as mere approximations,— Yours, &., RoLLO AppLeyarp. 


March 29, 1897. 


LIFTING A BUOYED CABLE END. 


TO THE EDITOR OF THE ELECTRICIAN. 


бів: In your issue of Feb. 26 Mr. F. A. Taylor describes an 
ingenious method of lifting a buoyed cable end during bad 
weather, which, however, is only practicable under certain 
circumstances of depth. 

“ Lassoing ” is a plan I have seen adopted occasionally, and 
with complete success, during boisterous weather. A running 
noose of weighted manilla, or, better still, three-by-three buoy 
rope, is dropped around the buoy from the bow sheaves ог 
elsewhere, and allowed to sink below it before heaving in. 
This has the advantage of being practical in shoal water, and 
even on surface-buoyed ends; and although apparently not 
generally known, has to my own knowledge been in use for 
somo five or six years.—Yours, &c., С. W. SCHAEFER. 


C.s. Amber,“ Suakin, March 17, 1897. 
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HIGH - VOLTAGE LAMPS AND CENTRAL-STATION 
PRACTICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


, Bm: Early in the year I had the curiosity to make some 
Inquiries as to how this movement was progressing, and 
noticing from recent correspondence that the information 
might be interesting, I have endeavoured to form a list of the 
stations using high-voltage lamps up to date. I cannot abso- 
solutely guarantee the accuracy of all the details in the follow- 
Ing list, but most of the information comes from reliable 
sources, and can, I think, be taken as substantially accurate ; 
though, in some cases, I am unable to specify to what extent 
the lamps are in use. 


Station. Volts Remarks. 
Aberdeen ......,........... 220 p 
Belfast. RV 220 Just changing over. 
Birkenhead............ ..... 250 
Blackpool ................. 200 
Bradford ..................... 230 Compulsory. 
Burnlle n 200 or 220 
FTC 220 
Cheltenham ............... 200 
Chester ..................... 210 Compulaory. 
Croydon ......... . 200 Compulsory (alternating). 
Dewsbury ................-- 220 
Dundee 200 Not much in use yet, but likely to 
| increase. { | 
Edinburgh .................. 230 Complete change in progress. 
Glasgow . 200 { Intends changing to. New work now 
| at that voltage. 
Guildford .................. 220 Not yet working. 
Harrow-on-the-Hill ...... 220 Compulsory. 
Holloway... ................. 220 G.N. Railway Central Station. 
HOVE? руына 220 ! 
Islington ..................... 200 Extensions compulsory. 
Kensington and Knighta- 2 
Bridge Elec. Co. 00 Compulsory new customers. 
Liverpool 220 
Llandindrod Wellis 230 Starting up. 
Manchester q 200 Using some lamps, 
Nottingham  ............... 200 The Castle Museum. Use extending. 
Notting Hill ............... 200 J Optional. Gives 2d. per unit reduc- 
tion to customers taking. 
Oldham .. .................. 210 
Oswestry...... T 220 
Preston ...,................. 220 
Richmond, Surrey......... 220 Partly. 
Shrewsbury ............... 200 Partly, and think of changing. 
Southampton 200 Extension works, 
Southend Pier 220 
Southport .................. 200 
St. James's and Pall Mall 920 Offices lighted, option given to con- 
Electric sumers. 
St. Pancras Vestry ...... 220 Compul:ory new work. 
Taunton ........... Watt ds 200 
Tunbridge Wells ......... 220 
Wandsworth ............. - 200 
Westminster Elec. Co. ... 200 


In addition to the above places, 18 months since I recom- 
mended a 220-volt system for the lighting of Coolgardie; and 
the installation, which has now been running nearly a year, 
will soon be larger than that of a good many English towns. 
No difficulty has been found in sending the lamps so far. I 
also hear that a town in New South Wales is following suit, 
and that high-voltage lamps are in use in India, though I 
have no precise information where. 

Coupled with the satisfactory results of his experience which 
Mr. Gibbings, who succeeded Mr. Baynes, the inaugurator of 
the movement at Bradford, has lately given, and which I can 
corroborate from what I hear from other quarters and from 
my own experience, this list speaks for itself and needs no 
comment. 

Convinced as I have been of the soundness of the movement, 
I must say I had no idea it would attain such strength in such 
a short time, especially as it is only recently that the leading 
makers of installation material have brought out complete sets 
of switches, cut-outs, &c., adapted to the higher voltage. Now 
that these are procurable at such a very slightly enhanced 
cost, and as the working of the lamps themselves has been во 
very satisfactory, it is not going very far to say that the use of 
the higher voltage must on central-station circuits become 
almost universal before long. 


As to what influence the general use of higher voltage lamps 


will exert on the methods of working central stations them- 
selves, there seems little to add to the calculations and conclu- 
sions in my Institution Paper last year, which experience now 
shows to have been very conservative. 


I am under the impression that we are ahead both of our 


Continental and American friends in this matter.— Yours, 


&e., G. L. AppDENBROOKE. 
47, Holland-park, W., March 29, 1897. | 


LEGAL INTELLIGENCE. 


фр 
Julius Sax and Company (Limited) v. Cooper. 


This case came before Mr. Justice Wills in the Queen’s Bench Division 
on Wednesday, and was brought by the plaintiffs to recover from the 
defendant, a draper in Hackney, charges for fixing up and erecting an 
electric light installation at his shops. The principal claim was for £1,150 
which the plaintiffs alleged the defendant agreed to pay them by equal 
quarterly payments extending over three years from the date when the 
installation was completed, and handed down by the plaintiffs to the defen- 
dant in full working order. Further claim was made for extra lamps 
supplied, for certain alterations connected with the structure of the defen- 
dant’s premises, which it was alleged were necessary for the purposes of 
the installation, and also for the services of an engineer, who attended to 
the plant at the defendant’s request for 39 weeks. 

The defendant pleaded that it was a term of the agreement that the 
plaintiffs should carry out the work in the best manner possible and 
should leave the installation in perfect working order, and that this had 
not been done. He further denied that the charges made in the statement 
of claim for extra items were due, and also that the engineer was sup- 
plied at his request. | 

Mr. ARTHUR GEORGE LIEMAN said he was an engineer in the 
employ of the plaintiff Company, and had had considerable experience in 
electrical work. The work was carried out under his superintendence, and 
was ultimately completed. At one time he was in charge of the central 
station for lighting the General Post Office. He went to the plaintiffs 
about the end of 1892, and was engaged as engineer at large installation 
works in Smithfield Market. The plaintiffs were not only wanufacturers 
of electric bells and instruments, but did a considerable amount of instal- 
lation work as well. With regard to the work done for Mr. Cooper, the 
24 outside llamps were to be of 100 c.p. each. The inside lamps varied. 
Generally, the household lamps were of 8 c.p. or 5 c.p. The total candle- 
power would be about 5,512. He agreed that it was usual to make 
arrangements to give three watts for each candle-power. That would mean 
16,536 watts. The pressure at which the installation was to work was 100 
volts, so that 165°36 amperes would be the amount required to work. The 
energy was to be produced hy an eight-unit dynamo capable of producing 
80 amperes. He agreed that the dynamo would only produce half the cur- 
rent required to work the installation, but the original proposal was to 
work dynamo and accumulators together. The accumulators were to give 
55 amperes and the dynamo 80 amperes, making altogether 135 amperes ; 
but the accumulators would work so as to give more. To produce more for 
a short length of time would not be overrunning the accumulators. It 
was not the case that the accumulators had in fact broken down. "What 
Mr. Cooper asked for and what Mr. Cooper took over was provision for 150 
amperes. He admitted that the provision for the lamps was inadequate. 

Mr. Justice WILLS : Ishould think it was always advisable not to run 
the thing too fine, but to have something in reserve. 

Mr. BOUSFIELD said that part of his client's complaint was that they 
could not properly light the place. Even to obtain passable lighting they 
had to run the thing above its capacity, with the result that sometimes 
there was & breakdown and the place was plunged in darkness. Then the 
lamps rapidly deteriorated, and had to be constantly renewed. 

His LORDSHIP thought it was a case which ought to be compromised. 
It could not be said that there had been a satisfactory performance of the 
contract. 

Mr. BOUSFIELD : My friends’ case is that now they have altered these 
things the installation is all right. 

His LORDSHIP : But you say it won't work still. 

Mr. BOUSFIELD : We cannot get so much light aa we got by gas, and 
that is only got by our running the plant, which injures the life of the 
lamps. Although his client had suffered great injury through what had 
taken place he had not counterclaimed for damages. E. 

His LORDSHIP said he could not help seeing tbat throughout the 
whole of the correspondence the facta were never denied. He had looked 
in vain for any substantial denial of the complaints or any statement that 
they were not well founded. 

Mr. BOUSFIELD said his lordship had got the state of things down to 
the issue of the writ, and his learned friend wanted to say that because in 
the meantime they had gone on using the plant they had accepted it. 

His LORDSHIP said what he meant was that it was no good going into 
the details of the complaints, where from first to last there was no denial. 

Mr. EDMUNDS (for the plaintiffs) observed that his case was that at the 
time the writ was issued everything was working with perfect satisfaction; 


. but they had, at the request of the defendant, made many alterations, and 


added a great number of lamps. If the accumulators were used with the 


‘dynamo working at full power, there was an adequate supply of light for 


all the lamps which could reasonably be in use at the same time. 
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His LORDSHIP : Apparently the installation was under the direction 
of the plaintiffs’ own man, and he presumed he was a competent person to 
direct how the installation should be worked. He should think the real 
question was how much should come off by reason of the imperfections. 
He did not conceal that in his opinion it was a very serious thing that in 
a trade in which show was everything the lighting machinery should sud- 
denly go wrong. He thought the parties would be well advised to agree 
upon some figure and save the expense of further litigation. He was certain 
that a substantial sum should come off. 

Ultimately, after consultation, it was agreed that the plaintiffs should 
accept £1,050 without costs in settlement of all matters in dispute between 
the parties. | 


Chloride Electrical Storage Syndicate (Limited) у. Hurst. 


At Croydon County Court last week, before Judga Vernon Lushington, 
the plaintiffs in this action claimed £48 16s. for electric storage batteries 
supplied and fitted. The evidence showed that an installation of the elec- 
tric light was put into the defendant's residence by Mr. Mugford, a local 
electrician, and the plaintiffs were consulted as to providing accumulators. 
Mr. F. W. Crawter, plaintiff London agent, saw Mr. Mugford, and an 
estimate was given, which was accepted by defendant. After the work had 
been done it was found that there was insufficient battery power for the 
defendant’s requirements. The plaintiffs’ case was that they had properly 
executed all that was contracted for. Mr. Crawter stated that he had 
informed Mr. Mugford of the output of the dynamo, the power of the 
engine, and the number of lights in the house. He did not, however, tell 
him on what candle-power basis to form his estimate. So far as his(witness’s) 
experience went, when nothing was mentioned in a contract or estimate 
a3 to the candle-power of the lights for which the current was required, it 
was understood that.8 c.p. lights were meant. 

After a lengthy hearing the judge decided that the plaintiffs undoubt- 
edly undertook to put down a battery of accumulators for the defendant 
capable of supplying the necessary current to “20 lamps for six hours." 
and the question was whether this meant 20 lamps of 8 c.p. or 16 c.p. 
Nothing appeared to have passed between the parties to indicate which 
was meant. Hoe was, therefore, compelled to look to the custom of the 
profession to assist him in coming to his decision. Mr. Crawter was inti- 
mately associated with the trade, and undertook to say that when nothing 
otherwise was stipulated with regard to the candle-power of the lamps, the 
standard accepted and understood would be an 8 с.р. basis. He should, 
therefore, accept this view, and give judgment for the plaintiffs. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Ca 
Price Lists, and similar matter should be sent early in the .) 
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NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street London :— : 

SPECIAL NOTIOB—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND BAND- 
BOOK is NOW READY. Price 7s. 6d., post free, 88. 8d.; abroad, 9s. 
About 1,300 pages. 


LABORATORY NOTES AND Forms.— With the above title, we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical Engineering 
olasses. New EDITION Now READY. These have been prepared by Br. J. À. 
Fleming, and will be found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as а record of the work done by the student. 

Form is supplied either singly at 4d., or Зв. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtain price 58. 6d. nett. The complete set of Twenty 
Elementary and babe dvanced Exercises are price 10s. 6d. nett, or in 
handy рон оно, price 12s, nett, or bound in strong cloth case price 12s, 6d. 
nett. Strong portfolios can be had, price 1s. each. A full prospectus 
sent post free. | 

“‘ELgoTRio LAMPS AND ELzOTBIO LIaRTI Na,“ by Prof. J. A. Fleming. 
оне, ле, п о redy, The QE is handsomely bound. 
an of origin ustrations, designs, ini rice 78. 6d. 
free. Prospectus post free. : = d np 

‘ MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—B 
E. Tremlett Carter, C. E., M.LE.E. Now ready. У 
free; abroad, 13s. 6d 


" UBMARINE CABLE-LAvyING AND Repairina.”—By H. D. Wilkinso 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now кайы: D 
“Тнв Worx or HERTz."—By Dr. O. J. Lod it igi 
illustrations, price 2s. 6d. nett. d Sei. Maen шашу TORTE RIAM 

** ELEOTBIO MorivE POWER."—A new work, by Mr. Albi a 
with this title, is now ready, containing the 5 
the application of electric (Шешу (0 mining and general power transmission 
purpose, in d the . DAD me f The book is well 
prin on and contains illustrati i 
t x ов (paber, ustrations. Price 10s. ба, 
‘DRUM ARMATURES AND COMMUTATORS."—By Mr. F. Marten We tb 
s also ready ; price 7s. 6d. (abroad 8s.). Prospectus on ápol olion., 8 


" ELgOTBIOAL ENGINEERING FORMULA,” a pocket - book by Messrs. W. 


) 


Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by 6 7s. 9d 
(abroad 8s). A e r editi ith 3 ins alied, 
rtr peper edition with wide margins can be supplied, 


ree 13s, (abroad 13s, 6d.). Prospectus on application. 


Price 128. 6d., post 


TENDERS INvITED.—The Electric Lighting Committee of the Hull 
Town Council invite tenders for :—(a) Lancashire boilers, (5) Bab- 
cock- Willcox boiler, (c) Green’s economiser, (d) overhead travelling 
crane, (e) high-speed engines, (f) condensers, pumps, steam pipes, 
&c., (g) continuous-current dynamos (high and low tension), 
transformers, switchboards, &c., (Л) storage batteries, and (i) high 
and low tension mains, casings, junction boxes, &c. Specifications 
and conditions of contract may be obtained at the office of the 
Borough Electrical Engineer (Mr. A. S. Barnard), Dagger-lane, 
and tenders must bo delivered to the Chairman of the Electric 
Lighting Committee, Town Hall, Hull, not later than noon of 
Thursday, April 8th. Further information is given in our 
advertisement columns. 


— "The St. Pancras Vestry require tendera for the wiring 
and other work.in connection with the electric lighting of the 
Whitfield-street Baths and Washhouses. Specifications, &c., can 
be obtained, and plans inspected, at the Electricity Department, 
57, Pratt-street, N.W.; and tenders have to be sent 1n to the 
Vestry Clerk (Mr. C. H. F. Barrett), the Vestry Hall, Pancras-road, 
London, N.W., by 12 noon, on Tuesday, the 27th inst. Some 
further particulars are given in our advertisement columns. 


— The Cardiff Corporation invite tenders for the manu- 
facture, delivery and laying of high and low-pressure compound 
concentric cable and sundry transformera. articulars can be 
obtained of the Borough Electrical Engineer (Mr. Neville Appelbee), 
and tenders must be sent in to the Town Clerk (Mr. J. L. 
Wheatley), Town Hall, Cardiff, by Wednesday, the 14th inst. 
Our advertisement columus contain further information. 


—— —— From our advertisement columns it will be seen 
that the Corporation of Salford invite tenders for wiring and sup- 
plying the necessary fittings for the electric lighting of certain 
rooms in the Salford Town Hall. "Tenders, addressed to the Chair- 
man of the Town Halls Committee, must be sent in to the Town 
Clerk (Mr. Samuel Brown), Town Hall, Salford, by Monday, the 
19th April. 


The Brighton Town Council invite tenders for the 
supply and delivery of armoured lead-covered electric cables and 
jointing sundries at the Corporation Electricity Works. Tenders 
must be in by 10 a.m. Monday, 12th inst. 


— The Edinburgh Town Council invite tenders for 
Mg the City Observatory, Calton Hill. Tenders by 10 a.m. 
9th inst. 


The Directors of the Lancashire and Yorkshire Rail- 
way require tendera for various articles during the twelve months 
ending April 30, 1898. Tenders must be lodged with the Secretary 
(Mr. C. W. Bayley), by 10 a.m. on Monday next. 


The Town Commissioners of Bray (Ireland) invite 
tenders for extensions to the switchboard at the electricity gene- 
rating station. Tenders to the Town Clerk by the 5th inst. 


The West Ham Town Council invite tenders for the 
erection of electricity station buildings. Tenders to the Town 
Clerk (Mr. Fred. E. Hilleary), Town Hall, by the 13th inst. 


—— ——— The Bath Corporation require tenders for the exten- 
sion of the electricity supply station buildings. Tenders to the 
Town Clerk, by the 12th inst. 


Tenders are invited by the Monmouth Town Council 
for the erection of electricity station buildings. Tenders to the 
Town Clerk by the 12th inst. 


The trustee in the matter of Whittaker, Pollitt and Co., 
electrical engineers, Blackfriars-street, Salford, invites tenders for 
the purchase of the stock in the above concern, consisting of elec- 
trical apparatus, &c. Tenders will be opened on Tuesday next at 
З p.m. Mr. A. Watson, 39, Piccadilly, Manchester, is trustee. 


The Luxembourg Post and Telegraph Authorities invite 
tenders for the supply of 1,500 porcelain insulators, one ton of 
bronze wire, 40 tons of galvanised iron wire, 3,000 metres of insu- 
lated wire, &c. Tenders to the Direction des Postes et des 
Télégraphes, Luxembourg, by the 11th inst. 


Tenders are invited by the Municipal Authorities of 
Bujalance, Spain, for the concession for the electric lighting of the 
town for 25 years. Tenders to El Secretario del Ayuntamiento de 
Bujalance (Cordova), Spain. 

——— Tenders are invited until the 19th inst. by the General 
Direction of the Roumanian Posts and Telegraphs in Bucharest, 
for the supply of 53 tons of iron wire. 

TENDERS ACCEPTED.—Àt the meeting of the Leeds Tramways 
Committee on Wednesday it was decided to order from Mr. G. F. 
Mills, of Birkenhead, ten additional trailer cars, each capable 
of accommodating 46 passengers. 


The Kingston-on-Thames Town Council have accepted 
the tender of Messrs. Siemens Bros. and Co. for the supply of a 
200-kilowatt steam alternator and for switchboard extensions, 
subject to the Local Government Board's authority for borrowing 
the necessary capital, 
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TENDERS ACCEPTED.—On Monday last the Paisley Town Council 
decided, on the recommendation of the Electric Lighting Com- 
mittee, to accept the following tenders for the supply of plant and 
apparatus in connection with the municipal electricity supply 
scheme :— 

Messrs. S. Z. de Ferranti (Limited), three steam alternators (two 
200-kilowatts and one 100-kilowatts), main switch gear, three 
rectifiers and switch gear, and transformers. at £10,603. 10s 

Babcock and Wilcox (Limited), three steam boilers, Vicars mechanical 
Btokers, and Green's economiser, at £2,415. 

Callender Company, high and low tension and arc lighting mains, 
at £6,154. 

The remaining sections of the contracta are not yet decided. 

APPOINTMENT. —Mr. W. B. Morton has been appointed Professor 
of Natural Philosophy in Queen's College, Belfast, in succession 
to Prof. J. D. Everett, retired. 

APPOINTMENT VACANT. —The St. Pancras Vestry require a dis- 
tributing engineer who has had experience in a cable factory and 
in the laying and maintenance of electricity cables, &c. Commenc- 
ing salary £200 per annum. Some further particulars are given in 
our &dvertisement columns, and applications have to be sent in 
to Mr. C. H. F. Barrett, Vestry Clerk, by noon of Tuesday, the 
13th inst. 

Business NomicEes.--The Electrical Power Storage Company 
announce that in order to keep pace with the increasing volume of 
business it has added, and is now equipping, premises having an 
added area of about 16,000 square feet to the Company's works at 
Millwall. The E.P.S. Company will, it is announced, shortly be 
enabled to give quick delivery and avoid delay in the execution of 
orders for the Company's well-known manufactures. 


The Edison and Swan Company have appointed Mr. 
J. Lockwood as district superintendent in Manchester, and the 
business will be carried on at the premises in Victoria-street pre- 
viously occupied by the Mauchester Edison-Swan Company. 
— — Messrs. Street and Co., the well-known advertising 
agents, of 30, Cornhill, E.C., and 5, Serle-street, W.C., owing to 
increase of business, and to provide for the convenience of their 
West End clients, will open on Monday next a branch establishment 
at 164, Piccadilly, London, W. 
——— Notice is given that the I. E. S. Accumulator Company, 
Limited, have removed their head offices from 3, Delahay-street to 
ds — 79, Palace-chambers, Bridge-street, Westminster, London, 


— — The London telephone number of Messrs. Easton, 
Anderson and Goolden (Limited) is now 5/5 Westminster. 

DissoLvTION or ParTNERSHIP.—Messrs. Albert John Brooking 
and Edward James Rigby, electrical engineers, 14, the Arcade, 
Exeter, have dissolved partnership. Debts by Mr. Brooking. 

L1QUIDATION.—Particulars of claims against the Thetford Electric 
Light and Power Company, Limited, are to be sent in by May 8th, 
to Mr. Lovewell Blake, Great Yarmouth, the liquidator. 


BaNKRUPTCIES.—The failure is announced of George Frederick 
Lee, electrical engineer, lately carrying on business at 111, Sydney- 
street, Chelsea, under the style of Lee and Hancock, and now of 
40, Wandsworth Bridge-road, S. W. 

The discharge of Mr. George L. Schultz, iron and 
steel merchant's manager, late of 90, Oannon-street, E. C., has 
been suspended until Sept. 29, 1899. | 

Wicston ELECTRICAL AND ENGINEERING Company (LIMITED), (IN 
LiQuIDATION).-—Notice is given that a creditors’ meeting will be 
held on Friday, the 9th inst., at three o'clock, at the offices of 
Messrs. Owston, Dickinson, and Simpson, 23, Friar-lane, Leicester, 
for the purpose of considering matters relating to the securities held 
by the bankers of the Company, &c. The liquidator (Mr. Arthur B. 
Wykes) will submit an account showing the present position and 
realisation of the estate. 

DEED oF ARRANGEMENT.— Ernest John Eric Tomlyn and William 
Alfrcd Gent, trading as electrical engineers under the style of Gent 
and Tomlyn, and as ironmongers under the style of Eric Tomlyn 
and Co., at Wellington, Somerset, have executed a deed of arrange- 
ment. The liabilities are returned at £900 and the assets at £1,275. 
Mr. J. H. Hews, Loughborough, has been appointed trustee, 


EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from March 24 
to March 30, with the ports of destination :— 

Argentina—Buenos Ayres, £355 (telegraph wire). Australasia— Albany, 
£800; Auckland, £5b; Melbourne, £685 (including £99 telegraph material); 
Otago, £27; Perth, £438; Sydney, £646; Wellington, £1,514. Belgium 
—Antwerp, £56 ; Ostend, £24. Brazil Pernambuco, £9,0C0 (telegraph 
cable). Ccylon—Colombo, £85. Channel Islands—Jersey and Guernsey, 
£35 (telegraph poles) China—Sbanghai, £192. Colombia .— Santos, £25. 
Denmark —Copenhagen, £374 (including £364 telegraph cable). France— 
Rouen, £32, Germany— Hamburg, £505 (telegraph material). Holland 
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Amsterdam, £800; Flushing, £110. Hong-Kong—£6510. India—Bombay, 
£125; Calcutta, £212 (including £36 telegraph material) ; Madras, £171. 
Japan—Yokohama, £60. Russia—St. Petersburg, £268 (telegraph 
material) South Africa—Cape Town, £140 ; Chinde, £20; Delagoa Bay, 
£107 ; Durban, £340 ; East London, £1,897 (including £1,890 telegraph 
material); Port Elizabeth, £225. Spain—Bilbao, £10 ; Carril, £64 (tele- 
graph material); Pasages, £135. Stra its Settlements—Singapore, £325. 
Sweden—Stockholm, £132 (including £62 telegraph material). W'est Indies 
—St. Lucia, £24; Trinidad, £10. Total, £20,511. 

FoREIGN MANUFACTURED ELECTRICAL APPARATUS AND MATERIAL, 
—Foreign-made goods have been re-exported as follows :— 

Burma—Rangoon, £41. Japan—Yokohama, £40. Stam — Bangkok, 
£12. Total, £93. 

THE TELEPHONE IN ItaLy.—A Company is being formed in 
Naples, entitled the Società Anonima Co-operativa di Telefoni ad 
Alta Voce, to work the telephone system of the Single Wire Multiple 
Telephone Signal Company (Limited) of London. An influential 
local committee has been formed to promote the undertaking. 

Episwan Grow Lamp DESIGNS FOR THE JUBILEE ILLUMINATIONS. 
The trade will welcome the efforts being made by the Edison and 
Swan Company to provide suitable designs for the occasion of the 
celebration of the uceni long reign in June next. A copy of one 
of these designs which bas been sent to us shows a very effective 
grouping of glow lamps round the central figure of the crowned 
Queen, for which design a large demand will doubtless be made. 
The design can be worked in plain or coloured lamps, and is certain 
to prove a very attractive feature of the extensive illuminations 
which are announced in connection with the event. Particulars 
of these designs can be obtained at the Company's offices, E liswan- 
buildings, Queen-street, Cheapside. 

TROLLEY LINE MarrEnRIAL.— Messrs. Laing, Wharton, and Down 
forward a new list of ‘‘Medbery” line material made by the 
Fiberite Company, which, it is stated, is sold under an absolute 
guarantee. The Medbery insulating composition is a chemical 
mixture, moulded whilst in a plastic state under hydraulic pressure 
into the required shape. It is claimed to be hard, strong, tough, 
acid proof, and impervious to water or weather. The list contains 
prices and illustrations of a number of line, bridge, strain, feeder, 
and section insulators, trolley cars, switches, &c. 

RoLLER BEARINdS.— The Roller Bearings Company (Limited), 
of 1, Delahay-street, Westminster, London, S. W., issue a list of 
railway and tramway undertakings, at which the Company's 
patent roller bearings are now specified or used. These include 
the tramways at Edinburgh, Blackpool, Burnley, Northampton, 
Deptford and Greenwich, Croydon, &c., and the following railways: 
—Liverpool Overhead, London, Brighton and South Coast, City 
and South London, Lynton and Barnstaple, Cape Government 
Railway and Western of France, &c. 

ELECTRIC Licht PLANT AND ACCESSORIES.—A well got-up cata- 
logue of electric light plant and accessories is issued by Messrs. 
Drake and Gorham, of 66, Victoria-street, London, S. Space 
is devoted in the list to a digest of working cost in connection with 
electric installation work, and those who have the erection of 
country house plant will particularly find the list of considerable 
service. Many of the illustrations are specially drawn for this 
catalogue. Compiled by practical men for practical men, the cata- 
logue will be found to contain more than usually complete informa- 
tion regarding electric light supply work ; and it is claimed that 
the catalogue contains particulars of every single article required 
to complete large or small town electric light projects. 

Firrincs CaTaALOGuE.—Measrs. D. H. Bonnella and Son, of 58, 
Mortimer-street, London, W., forward their latest catalogue of bell 
fittings, pushes, &c. This firm manufacture a large variety of 
patent pushes for various uses, and, being ac'ual manufacturers, 
can make these goods to any design. "The particulars are clearly 
set out, and the clearness of the illustrations and prices render 
the list handy and simple of reference. 


ABERDEEN.—This Corporation is the latest convert to the dif- 
ferential method of charging for electric current. Acting on the 
advice of their electrical engineer (Mr. A. S. Blackman) the Gas 
Committee have decided that on and after July 1st the charge for 
currerit is to be 64. per unit for the first hour's consumption, and 
3d. per unit after. The special tariff for motors and public light- 
ing 18 to be abolished. 

ARGENTINA.—The value of the electrical apparatus and material 
imported into Argentina during the year 1896 amounted to 
$1,315,192 gold. As will be seen, the figures for the year 1896 
show a great advance upon those per :— 


: 1895. 
Galvanised iron wire 16,440 tons ...... 7,524 tons. 
Dynamon соон ves aee owns DO vu uus — 
Electric light cable and wire 62 4- ws —- 
Incandescent lamps ..... ......... 8,921 don — 
Telephone material ............... 308 cases 224 cases. 
Telegraph — , j .. 686 % — = 
Miscellaneous apparatus ..... ... 2,960 boxes . 1,744 boxe: 
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Авүтїм Licutinc.—The Directors of the Stirling District Asylum 
have unanimously agreed to substitute the electric lightfor gas. A 
report has been submitted by the Consulting Engineer, Dr. J. T. 
Bottomley, and the estimated cost of the installation is put at 
£5,000. Specifications have been prepared, and the work is to be 
carried out forthwith. 

Beprorp.—The statement of accounts of the electricity depart- 
ment of the Corporation was presented at the last meeting by 
Alderman Richards, and showed actual receipts for the year, 
£3,006. 14s. 11d., against £1,142. 18s. 10d. for the previous year ; 
£2,138. 28. was for sale of current, £66. 17s. 3d. meter rente, and 
£800. 16s. 8d. public lighting. From Feb. 6 to Dec. 31 working 
expenses amounted to £2,164. 7s. 5d., showing a profit of £842. 
7s. 6d. Sinking fund payments amounted to £1,756. 14s., leaving 
a deficiency of £914. 6s. 6d. The profit of £842. 7s. 6d. above 
mentioned compared with £90. 9а. 7d. for 1895. There had been, 
said Alderman Richards, an increase in the number of consumers 
from 66 to 246, while another 13 were waiting to be connected. 
The number of equivalent 8-c.p. lamps connected was 8,550, against 
3,000 in 1895, and at the present time the equivalent was 8,973, 
with 500 lamps awaiting connection. There are 1,474 lamps used 
in the public lighting. The report was unanimously adopted. 


BELTAST.—At the last meeting of the Electric Committee the 
electrical engineer (Mr. V. A. H. M‘Cowen) submitted plans of the 
proposed new steam generating station in Laganbank-road, and it 
was decided to retain Prof. A. B. W. Kennedy as consulting 
engineer in connection with the erection and equipment of the 
station. The net profit on the working of the electricity depart- 
ment during the past year amounted to £1,553. 


BETHNAL GREEN (Гохром). — The County of London and Brush 
Provincial Company recently submitted particulars of an electric 
lighting scheme for the east end of London to the various vestries and 
authorities concerned. Most of these bodies have already intimated 
their approval of the project ; but a Committee of the Bethnal 
Green Vestry, to whom the matter was referred for consideration, 
recommend that the Company’s offer be not entertained. It is 
stated that the Vestry entertain hopes of being in a position to put 
down their own plant, but are awaiting the results of the Shore- 
ditch Vestry’s electric lighting enterprise. 


BorroN.—It is just as well that the Local Government Board 
Inspectors should now and again justify their existence by an excess 
of zeal but woe unto the unfortunate electrical engineer upon 
whom the winter of their discontent" falls. If we may judge by 
the account of Major-General Crozier’s proceedings at Bolton, 
appearing on page 736 of our last issue, Mr. Arthur Ellis was one 
of these unlucky whipping-posts. His offence, unpardonable 
apparently, was that he put his name to a document, two-thirds of 
which was occupied by estimates prepared by his predecessor in 
office and already passed by a previous Inspector, and one-third 
only of which was occupied by Mr. Ellis’ own estimates. As a 
matter of fact Mr. Ellis drew up his own estimate on a separate 
sheet, and only signed the combined and offending document at 
the instance of the Town Clerk. But, be the gravity of this venial 
error what it may, we scarcely think it warranted that unkindest 
cut of all, the Inspector's refusal to “ take wine with the offenders. 


BraAckPooL.—-lt is stated that Mr. Edgar Mapple, electrical 
engineer to the Blackpool electric tramways, has resigned. Mr. 
R. C. Quin has undertaken to discharge the duties of electrical 
engineer to the department for the time being, while the manage- 
ment has been entrusted to Mr. Lancaster. 


Braprorp.—It is stated that the Gas and Electricity Supply 
Committee will consider at their next meeting a proposal for а 
considerable extension of the electric light cables, and with the 
view of obtaining additional customers it is proposed tointroduce a 
Bystem of wiring customers' premises free of charge. The question of 
increasing the salary of the borough electrical engineer (Mr. A. H. 
Gibbings) will also be discussed at the next meeting of the 
Committee. 


Bray.—A special meeting of the Town Commissioners, as Grand 
Jury of the district, was held on Thursday last, for the purpose of 
considering an application for authority to construct a system 
of electric tramways in the district. Mr. Sullivan, Q.C., who 
represented the promoters, called Mr. Emile Garcke, M.I.E.E., in 
.favour of the application. Mr. Garcke stated that he was the 
Managing Director of the British Electric Traction Company, 
who had carried out similar undertakings in England and else- 
where. They had a right to issue £600,000 capital, of which 
£200,000 had been raised and £400,000 was available for subscrip- 
tion. His Company were interested in the promoting company, and 
wero prepared to find the necessary capital to construct and equip the 
line. Hecontended that wayleave rent was wrong in principle and 
ought not to be admitted by any tramway company, and if any heavy 
wayleave rent should be imposed it would kill the scheme in so far 
as his Company was concerned. They were prepared to expend 
between £30,000 and £50,000 on the scheme, and take the risk on 
fair terms ; but if their estimate for construction (£30,000) was 


largely inoreased by the imposition of impossible conditions, they 
could not go on with the matter. After consideration, the Com- 
missionera decided to approve the scheme, but subject to the 
deposit of £2,500 as security for the proper execution of the work, 
the payment of a wayleave rent of £5 per mile and 10 per cent. 
of al profits earned after paying 6 per cent. per annum to the 
Ordinary shareholders; and sundry other conditions as to the 
maintenance of the roads, the weight and bonding of the rails, 
paving, &c. The Company are also prohibited from using steam on 


the line. 


CAMBUSLANG.—The Cambuslang Gas Company, who are at 
present considering the advisability of establishing electricity 
supply works, recently sent a deputation to Fort William for the 
purpose of inspecting the electricity station. The Cambuslang Com- 
pany propose to utilise the water power of the River Clyde for the 


purpose of generating current. , 

CARDIrr.—At the meeting of the Electric Light Committee on 
Tuesday, the report of the borough electrical engineer (Mr. 
Neville Appelbee) with reference [to the extension of plant at the 
electricity works came up for discussion. It was shown that the 
plant now working and on order was not sufficient to keep 
pace with the demand for current. Consequently fresh orders 
must be declined, resulting in a number of private firms 
putting down independent plants. There was an equiva- 
lent of 14,000 8-c.p. lamps connected, while the capacity 
of the present plant was only 13,860 lights; but for practical 
purposes they could connect an additional 3,000 lamps, bringing 
the total to 17,000, when the whole of the plant now on order 
had been erected. The orders on hand, however, exceeded this 
number, and, in addition, they had no spare plant. He therefore 
thought it advisa ble to order two units of plant, each capable of 
supplying current to 8,000 lamps, which would be sufficient to meet 
their requirements for the next two or three yeara. It would also 
be necessary to extend the present buildings to accommodate the 
additional machinery. The Committee decided to instruct the 
borough engineer to prepare the necessary plans for the buildings, 
and Mr. Appelbee was authorised to get out specifications and 
estimates of the machinery required. 

The report of the borough engineer upon the most suitabls 
routes for the suggested system of electric tramways was discussed 
at the last meeting of the Tramway Committee. Various lines were 
suggested as practicable, and, in the event of the extension of the 
borough boundaries, extensions to Roath Park, Whitchurch and 
Llandaff were suggested. The total length of the whole would be 
about 23 miles, and of those portions within the borough 12 miles. 
The borough electrical engineer (Mr. N. Appelbee), attended and 
stated that it would be practicable to work any of the proposed 
systems from the present electricity supply station ; but he con- 
sidered that it would be more economical to erect an independent 
station at the eastern end of the town. The plant would, in any 
case, have to be increased. By erecting a new station they would 
avoid the great expense of laying the mains through the principal 
streets of the town to get from the present station to the east end; 
and the loss of energy would not be so great owing to the shorter 
lines required. It was decided to recommend the Corporation to 
apply to Parliament for a Provisional Order to carry out the lines 
proposed within the borough boundary, and in the event of an 
extension of the boundaries, to apply for powers for the other 
portions, and Mr. Applebee was instructed to prepare a report as 
to the means of nroviding energy and the most suitable system of 
electric traction. 

Сноксн Licutinc.—Christ Church, Southport, is now lighted 
electrically. There are 289 lights. The work was carried out by 
Messrs. Harford and Co., of Southport and Liverpool, to the 
specification of Mr. J. Stanley Richmond, of Southport. 

CoRK.—The electric tramway scheme, which was approved by 
the City Council more than twelve months ago, has now been 
sanctioned by the Irish Privy Council. The construction of four 
additional lengths of tramway was sanctioned at the last meeting of 
the Cork City Council. 


CREWE. —Some time ago the Town Council decided to adopt the 
ele:tric light at the new Isolation Hospital, and made application 
to the Local Government Board for sanction to borrow the neces- 
sary moneys. The Board now write to the effect that as gas pipes 
have already been laid, the proposal to wire the wards and build- 
ings for the electric light appears to involve unnecessary expendi- 
ture. At the same time a report was submitted by the medical 
officer, who calculated that if the hospital were lighted electrically 
40 beds could be provided ; but with gas lighting, only 28 beds 
could be used. In face of this report, however, the Council agreed 
by 13 votes to 10 to rescind their former resolution, and to fall 
back upon gas. 

DusLiN.—The Corporation have decided to allow the Dublin 
United Tramways Company to introduce the overhead system of 
electric traction in the city. p 

An Irish Board of Works inquiry was held at Dublin last 
week into the engineering details of the proposed Clontarf and 
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Hill of Howth electric tramway. The consulting engineer for 
the scheme stated that the total length of the line would be about 
four miles, and the rails would be about 9in. above the level of the 
road surface. There would be no special generating station, as the 
Dublin United Tramways Company undertook to provide the eleo- 
trical equipment and to work tbe line. No goods except the 
United Company's parcel traffic would be carried. 


Doveras (Iste or Man).—Notwithstanding the offer of the Isle 
of Man Tramways and Electric Power Company to adopt the 
electric light along the front of the bay and in the principal 
thoroughfares for the coming season, provided the Council sanction 
certain projected extensions of the tramway system, the Town 
Council have decided to send a deputation to the Continent for the 
purpose of inspeoting and reporting upon the systems of electric 
lighting and traction in various Continental cities, 


DuNDEE.—The new Post Office is to be lighted electrically, and 
a special arrangement has been entered into with the Corporation 
for the supply of current at 3àd. per unit. Between 20,000 and 
30,000 units per annum will be required. —— At the last meeting of 
the Works Committee various tenders were submitted for elec- 
trically controlling the clocks in the city. It was, however, decided 
to postpone tho consideration of the matter for another six months. 


EprNBURGR.—We recently referred to the fine electric organ 
which has been erected in the McEwan Hall of Edinburgh Univer- 
в:у by the Hope-Jones Electric Organ Company, of Birkenhead. 
We now learn that the difficulty experienced as to the best means of 
adequately illuminating the interior of the hall by artificial light 
was promptly overcome by the adoption of the electric light. But 
the disposition of the lamps formed the subject of some 
anxiety to those responsible for the lighting. It is stated, 
however, that the arrangement of the incandescents made by 
Messrs, King and Co, of Leith, who have carried out the 
lighting, have proved highly satisfactory. A centre piece has 
been provided, which carries 39 lamps of 200 c.p. each, and 
round the top of the cornice of the hall obscured from view, 
264 16-c.p. lamps sro distributed. Three-light brackets are used 
to illuminate the upper gallery, these lamps being of 32 c.p. ; in 
cther parts of the building 16-c.p. Jamps are used. The main 
object of the contractors was to so dispose of the lights as not to 
render them objectionable to persons on the platform, and the 
success of the work reflects great credit upon Messrs. King and Co., 
who have had to place in all 604 incandescents varying from 200 
to 16 c.p., and have a total illuminating power of nearly 19,000 
candles. 

GLASGOW AND THE TELEPHONE.—On Wednesday an influential 
deputation of members of the Town Council and local Members of 
Parliament waited upon the Postmaster-General to urge that the 
Glasgow Corporation should be granted a licence to establish and 
carry on a telephone system in that city. The viewa of the Cor- 
poration were ably propounded by Baillies Alexander and Chisholm, 
Treasurer Colquhoun, and Mr. John Macfarlane, and these gentle- 
men were supported by Mr. Alexander Cross, M.P., and Mr. A. D. 
Provand, M.P. 'The Duke of Norfolk, who was accompanied by 
Mr. Spencer Walpole, Secretary of the Post Office, and Mr. H. C. 
Fischer, of the Telegraph Department, having obtained from 
members of the deputation an explanation of some of the points 
advanced, promised the matter should receive early consideration. 


Hastincs.—The Hastings News reports that the Corporation 
will shortly acquire the undertaking of the local electric light com- 
pany ‘ upon comparatively easy terms.” For some time past, it 
is stated, there has been friction between the Town Council and 
the Company as to the lighting of the sea front and the public 
offices, and about 12 months ago the Council decided to put down 
an independent plant. | 

ELECTRIC TRACTION IN JAPAN.—It is reported that there are now 
46 companies desirous to establish electric railways in Japan, and 
which onlyawait the sanction of the Government to begin operations. 


Fire.—A fire broke out at the works of the United Asbestos 
Company, West Ferry-road, Millwall, on Tuesday. Considerable 
damage was caused by the outbreak. 


LancasTER.—A sub-committee has been formed for the purpose 
of considering the advisability of providing additional machinery at 
the electricity supply station. 

LEcTURES.—On Monday the last of a course of lectures on elec- 
tricity was delivered in the Trades’ Hall, Glasgow, by Mr. R. 
Wallis- Jones, the subject being ‘‘ Electric Traction as applied to 
Tramways.” In the course of his lecture Mr. Jones stated there 
were 1,0094 miles of tramways in the United Kingdom, represent- 
ing a capital expenditure of nearly 16} millions, and carrying 
annually 7594 million passengers. At present only about 100 
miles of these lines woro electric. In the United States about 
12,000 miles of electric lines were at work. There are about 200 
miles of electric railway and tramway lines projected or under 
construction in the United Kingdom at the present time. A large 
audience awarded a hearty vote of thanks to the lecturer. 


MARLBOROUGH CoLLEGE.—An electric lighting installation has 
been erected at this College. The wiring and fitting work has been 
executed by members of the voluntary electrical class. 


PETERBOROUGH.—There has been yet another debate on the 
electric lighting question. The matter was introduced by Coun- 
cillor Pearson, who moved that the Council revert to their former 
scheme ; lengthy speeches were delivered, and Councillor Clifton 
quoted various statistics in favour of the proposal. The motion 
was carried by the casting vote of the Chairman. This decision 
has to be confirmed at the next meeting of the Council, when Mr. 
Batten proposes to move a resolution in favour of selling the Pro- 
visional Order. . | 

PRIVATE Brit LEOISLATION.—It is announced that, owing to the 
opposition of some of the Local Authorities in the Midland dis- 
trict, the Birmingham, Wolverhampton, and District Tramways 
Bill has been withdrawn. The Charing Cross, Euston, and Hamp- 
stead Railway Bill will now be treated as an unopposed measure. 
Its object is to extend the powers conferred in 1893 and 1894 
for the construction of an underground railway between Charing 
Cross and Hampstead, and the motive power proposed to be 
adopted is electricity. The principal opponents to the Bill were the 
London County Council ; but they have withdrawn their opposition 
on consideration of the promoters inserting in the Bill clauses pro- 
viding that if no substantial progress is made with the line within 
three years from August, 1898, the powers shall lapse. 


PRovisroNAL Оврекѕ.--Тһе Board of Trade have decided to 
grant Orders to the Corporations of Brighouse, Darwen and 
Wrexham, and the District Councils of Farnworth, Garston, 
Hoylake and West Kirby, Wilmslow and Wimbledon. The Orders 
now await confirmation by Parliament. | | 

STRATTON (CoRNWALL).—There is a project on foot for introduc- 
ing the electric light into Stratton and the neighbouring village of 
Bude. An effort will be made to form a Company for carrying 
out the scheme, which is estimated to cost about £3,000. "The 
probable revenue is estimated at £780 (£180 from public and £600 
from private lighting) and the annual up-keep at £360.  - 


SuNDERLAND.—A statement having been made in the Newcastle 
Daily Chronicle that an amount equal to a 2d. rate would be neces- 
sary to meet the loss on the electricity department's working for 
1896, Mr. J. F. C. Snell, the Borough Electrical Engineer, has 
called attention to the misleading nature of this statement, and 
points out that the amount which has to be provided from the rates 
is £800, representing 9/16ths of a penny in the pound. Mr. Snell 
anticipates that the department will shortly be in a position to meet 
all charges. | 

Torquay.—A special meeting of the Town Council was held on 
Monday to consider the proposal to construct an overhead electric 
tramway between Torquay and Paignton. The consulting engineer 
for the scheme (Mr. C. J. Wharton) was present, and answered 
various questions, but a decision has been postponed until Tuesday. 
The Council are anxious to get the promoters to take the necessary 
electric current from the Corporation; but, in any event, it is 
stated that a majority of the members favour the scheme. 


TREETON (YorKs. ).—Lt.-Col. A. C. Smith, R. E., recently held a 
Local Government Board inquiry into the application of the 
Parish Council to borrow £600 for electric lighting purposes. 
This is the first application of the kind by a Parish Council, and 
the proceedings were held under the Local Government Act (1894) 
and the Lighting and Watching Act (1833). "The solicitor to the 
West Riding County Council (Mr. Trevor Edwards) regretted that 
the Local Government Board had not fallen in with a suggestion 
that their inquiry and that of the County Council should be held 
at the same time, so as to save the Parish Council the trouble and 
expense of a second inquiry. Evidence was submitted showing 
that the assessable value of the parish was £12,000, and the popula- 
tion 2,000. The question of electric lighting had been under con- 
sideration for over twelve months, and estimates had been obtained 
in regard to other systems of lighting ; but the Council had unani- 
mously decided in favour of an electric installation. Tenders had been 
obtained, and it had been ascertained that the annual cost would 
be £148, made up as follows: Repayment of loan and interest 
£30, maintenance £28, stores £10, wages £00, power (which the 
Rother Vale Colliery Company undertook to supply for the term 
of the loan) £30. "The tender of Messrs. John Dewhurst and Son, 
of Sheffield, had been accepted for carrying out the work at £593. 
There was no opposition to the application. 

West HAu.— Official notice is given that Mr. Ernest Baggallay, 
stipendiary magistrate for West Ham, will hold an inquiry into the 
alleged scandal in connection with the electric lighting contracts, 
at the Town Hall, West Ham, on Tuesday next, the 6th inst. 


Smoxina CoNcEnRT.— The employés of Messrs. S. Smith and 
Sons, of 9, Strand, London, held their tenth annual smoking 
concert at the Freemasons' Tavern on Saturday last, the attendance 
numbering between 350 and 400. Mr. E. Salter, in the unavoid 
able absence of Mr. Samuel Smith, presided at the gathering, 


774 


COMPANIES’ MEETINGS AND REPORTS. 


Direct Spanish Telegraph Company (Limited). 


The forty-fifth ordinary general meeting of this Company was held at 
the offices, Winchester House, Old Broad-street, on Tuesday, under the 
presidency of the Most Hon. the Marquis of Tweeddale. 

The MANAGER (Mr. Charles Gerhardi) read the notice calling the meet- 
ing, and the minutes of the last ordinary and extraordinary general meetings, 
which were confirmed. The report of the Directors was taken as read. 

The CHAIRMAN : Gentlemen, it is now my duty to move— 


“ That the report and accounts now presented be and are herely received 
and adopted.“ 


On the occasion of tho last annua ineeting Mr. Etlinger, who occupied 
the chair, referred in feeling terms to the serious illness of the Chairman, 
Sir John Pender. We all know that since then he passed away in 
Juiy, to the deep regret of his innumerable friends, and leaving 
a name which will for ever be as:uciated with what I venture 
to think is one of the greatest achievements, if not the greatest, of 
tho reign of Queen Victoria. I mean the extensions throughout the 
world of telegraphic communication by means of submarine cables. You, 


are doubtless aware that a subscription has been put on foot with a view 
to a memorial to commemorate Sir John Pender's services to the country. 
The shareholders of several of the companies of which I have the honour 
to be Chairman have proposed and carried a resolution authorising sub- 
scriptions to the Memorial Fund. Ido not know whether it is the intention 
of any shareholder to move such a vote here ; but after the report and 
accounts are adopted, we shall be glad to have an expression of opinion 
from the shareholdera present. The Directors of the Company have done 
me the great honour to appoint me to the vacant seat and also to occupy 
the chair. I need hardly say that I appreciate the honour to the fullest 
extent ; and with the assistance of my able colleagues and also of the staff 
so efficiently headed by our Manager, Mr. Gerhardi—I hope that the 
Company will not suffer in any degree by the change. Turning now to the 
report and accounts, I am glad to be able to congratulate you upon the 
increase in the receipts as compared with those of the preceding year. 
That increase amounts to £4,564, which is due, it is true, to exceptional 
circumstances—that is to say, to the insurrection that has so long pre- 
vailel in Cuba. At the same time there is a slight increase in the 
ordinwy traffic for the year. I believe that this exceptional condition 
of things is now drawing to a close—in other words, that we shall not 
hear very much more of the rebellion in Cuba. That will, no doubt, lead 
—for a time, at loast —to a decrease in our receipts, Оп the other hand, 
there is every reason to hope that the close of the insurrection will 
b2 followed by greater activity in commercial matters. As I daresay 
you know, it often occurs that after a convulsion greater activity arises 
in connection with mercantile operations. The increase in our receipts 
has enabled us to recommend the same dividends as last year, namely, 10 
per cent. on the Preference shares, and 4 per cent. on the Ordinary shares, 
to add the usual £5,000 to the reserve fund, and also to repay to that fund 
the amount which was taken from it some time ago, partly to maintain the 
4 per cent. dividend, and partly to defray the cost of repairs. The reserve 
fund now reaches the sum of very little sbort of £40,000, and it is nota 
bit t со large, as you may expect to hear from this side of the table. The 
neceasity of a large reserve fuud has been recognised by all the cable com- 
panies, and also by this Company ; and I may mention that the sum at 
the credit of the reserve fund is not nearly sufficient to renew our main 
cable, whereas one of our cables, the Marseilles-Barcelona, has been 
laid 25 years, while the Bilbao-Falmouth cable is 13 years old. It is, therefore, 
clear that for some time to come it will be necessary for us to continue to 
add a con-iderable amount to the reserve fund. With regard to the 
working expenses you will have noticed that they are larger this year than 
last year by £660. This increase is accounted for by the increased 
number of telegrams that we have had to deal with in 1896, as com- 
pared with 1895, and the items which show an increase are principally 
those which would be directly affected by the increased traffic, namely 
salaries, wages, and allowances, stationery, stores, &c. In salaries, wages, 
and allowances the increase is £391, in office expenses £105, stationery £68, 
repaira and maintenance of instruments, &c., £33, printing and advertising 
£56, nn l messengers’ liveries £36. There is a decrease of £64 in travelling 
expens?: due to there having been fewer removals of clerks from one station 
to another. There are also small decreases in some other items. The extra- 
ordinary expenses, not taking into consideration the £5,410 returned to the 
reserve fund, are £1,227 less than іп 1895; but it ія right to observe that 
there has been no expenditure upon repairs of cables throughout the year. 
There has been an exp-nditure of £311 for devi ition of and repairs to the 
underground lines at Bilbao. The deviation of thea? lines was rendered com- 
pulsory by the Municipality of Algorta, near Bilbao, and the repairs, which 
were not rendered necessary by avy interruption, were more in the form of 
consolidating and strengtheuing places in a comparatively weak electrical 
condition in these lines. Referring to the matter of the Bilbao cable, I 
may mention that the action commenced by the Company against the 
harbour authorities of Bilbao for the cost of the removal of the cable— 
an action with which you аге, I believe, familiar—which was rendered 
necessary by the erection of a breakwater which would have been over the 
cable, and which was alluded to by the Chairman at the last goneral 
meeting, will Le tried at the Tribunal de Contencioso at Madrid on the 10th 
of next month. The decision of this tribunal will be final, ao that we shall 
know then whether we shall recover any portion of the expenditure on that 
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change in the landing of the cable. Last year Mr. Etlinger pointed out that 
if the decision were to be against us it would not make our position worse, 
because the amount claimed has already been paid Among the exceptional 
items of expenditure is the amount spent in connection with the Conference 
at Buda Pesth, which item will not recur for the next five years. Some 
good work was done at Buda Pesth, where I was myself representing 
one of the companies. The principal business in connection with this 
Company was the arrangement for bringing about a reduction of the rates 
toSpain. On and after July 1st next the rate to any part of Spain will be 
34d., instead of Ad. per word, and to Portugal and Gibraltar 34d., instead 
of 44d., as at present. Although the burden of these reductions has not 
on this occasion to be borne entirely by the Company, we shall certainly 
suffer some loss on the reductions and alterations in the mode of counting 
words in telegrams agreed to at Buda Pesth ; but wedo not anticipate any 
serious loss on this head. We hope that the reduction will lead to an 
increase of traffic, which will be almost sufficient to recoup us for the loea. 
I am glad to be able to say that the Vo gr fe cables are in good working 
order, We begin the present year with the expectation of somewhat 
decreased traffic receipts, from the causes which I have already referred to, 
which, in one respect, is very satisfactory, namely, the probable conclusion 
of the insurrection in Cuba; but, as I have already said, I cannot help 
hoping that there will be a considerable increase in commercial business, 
which will, to some extent at any rate, recoup us for any loss which may 
occur in consequence of the suppression of the insurrection, which I am 
sure we all look forward to with the greatest pleasure. With these 
remarks, I will propose the adoption of the report and accounts, 

Mr. EDMUND ETLINGER seconded the motion. 

Mr. PEARSON said he desired to make a suggestion which he thought 
was worthy of the Directors’ consideration. On the debit side of the 
balance-sheet there was an item of £19,069 for Debentures redeemed 
account. He ventured to think that there was no uae in maintaining that 
figure. It was, of cours», stated on the liability side of the accounts ; but 
it was not, in fact, a liability. As the Chairman at the last meeting 
explained, it was a liability to themselves. He thought the best thing 
would be to write it off the firat item on the credit side—the cost of 
cables, &c., as there was nothing on that side of the balance sheet to 
represent the amount in question. They had a reserve fund of £34,673 
which would now be increased to about £40,000, with the addition which 
was proposed to be made to the fund on the present occasion. This was 
represented on the other side of the account by investments of £29,720, 
and the balance was absorbed in the operations of the Company. They 
also had the Debenture redemption fund of £2,860, which he thought was 
very satisfactory. It showed that provision was being made to redeem 
the Four and a-Half per Cent. Debentures in course of time. The share- 
holdera would observe in the revenue account of the past year that £1,167 
had been debited to it for Debenture redemption fund, and therefore 
credited to that fund. The other point he desired to mention was the 
large amount debited to revenue to replace the amount taken from the 
reserve fund on a former occasion. This, he thought, was very sound 
policy, and he congratulate 1 the Board on being able to act upon it. 

The CHAIRMAN : Gentlemen, I am very glad to think that the report 
and accounts appear so satisfactory to the shareholders. The matters 
referred to by Mr. Pearson will be taken into consideration with our 
auditors, and, as far as we can do so, we will meet his suggestions. He 
then put the motion, and, having declared it carried unanimously, proposed 


* That the dividend at the rate of 10 per cent. per annum (less income taz) 
on the Preference shares and a dividend at the rate of 4 per cent. per annum 
(free of income tax) on the Ordinary shares, both for the half-ycar ended 
at December, 1896, be and are hereby declared.” 


Mr. ETLINGER seconded the motion, which was carried unanimously. 
He afterwards proposed the re-election as a Director of the Marquis of 
T weeddale. 

Mr. J. DENISON PENDER seconded the motion, which was carried 
unanimoualy. 

The CHAIRMAN : I beg to thank you very warmly for the manner in 
which you have received this resolution ; and I can only repeat what I 
said before—tbat I trust the Company will suffer no loss by the 
appointment, 

On the motion of Mr. T. BROWN, seconded by Mr. J. F. HARRAP, 
Messrs. Deloitte, Dever, Griffiths and Co. were re-elected auditora for the 
present year. 

Capt. G. PATTISON said he thought that in common with the other 
telegraph companies, the Direct Spanish Company, in proportion to 
its size, should make a subscription to the Memorial Fund to Sir John 
Pender, and he proposed that £100 should be taken from their funds for 
the purpose. 

Mr. A. DYETT seconded the motion. 

The CHAIRMAN : I may mention that the fund will indirectly be of 
great value to the different companies, because it will be devoted to the 
education of young men who are destined to serve the companies in con- 
nection with submarine telegraphy. We shall thus benefit by the en- 
couragement which will be given to the science. He then put the motion 
which was carried unanimously. 

Mr. M. B. PEARSON then proposed a vote of thanks to the Directors for 
their conduct of the Company’s affaira in the past year. He was sure they 
were in excellent hands, and if they continued to have such results as they 
had had iu the past year the shareholders, both Preference and Ordinary, 
would be well satisfied. He hoped that in time the Ordinary shareholders 
would receive a better dividend than 4 per cent., but certainly thought 
that the best polioy at present would he to strengthen the position of 
the Company. 

Mr. J. T. CROWE seconded the motion, which was carried unanimously. 
"nc. а acknowledged the vote, and the proceedings then 

rminated, 
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Metropolitan Electric Supply Company (Limited). 


The tenth ordinary general meeting of this Company was held on Mon- 
day at the Portman-rooms, Baker-street, under the presidency of Sir Eyre 
M. Shaw, K.C.B. | 


The SECRETARY (Mr. E. Cunliffe Owen, C. M. G.) read the notice call- 
ing the meetiug, and the report of the Directors was taken as read. 
The CHAIRMAN then said : Gentlemen, in rising to move the adoption 
of the report, I ought, in the first place, to refer you to paragraph 10, 
which deals with the changes which it has been found necessary to make 
in the constitution of the Board since our last annual meeting, owing to 
the lamented decease of our late Chairman, Sir John Pender, and to other 
causes. When, as Deputy-Chairman, I addressed you 12 months ago, Sir 
John Pender's illness prompted me to pay a slight tribute to the signal 
ability with which he had directed the affairs of this Company. By his 
death in July last we have lost a great leader whose absence at our counsels 
will be long deplored. The Board did me the honour of electing me as 
their Chairman in his place. Owing to the largely increased duties and 
responsibilities which devolved upon Mr. John Denison Pender in connec- 
tion with the telegraph companies, that gentleman was compelled to resign 
his seat on the Board, to fill which vacancy we elected Mr. James Pender, 
M.P., as a Director, thus securing the continuance of an honoured name. 
We have also to record with the deepest regret the decease of another of 
our original membera, Admiral Sir George H. Richards, whose judgment and 
experience we held in the very greatest esteem and respect. Lastly, we 
have lost the valued services of Mr. J.C. Parkinson, that gentleman having 
found it necessary to resign, owing to other engagements involving his 
frequent absence from this country. To fill these vacancies the Board have 
elected Mr. W. Harrison Cripps, whose large holding in the Company is a 
guarantee that in his hands your interests will be well served ; and Mr. 
John Birkbeck Lubbock, of Messrs. Robarte, Lubbock, and Co., who brings 
us the benefit of his great financial experience. We have also, as you will 
observe, elected Mr. Frank Bailey to a seat on the Board as Engineering 
Director. Mr. Bailey’s connection with the Company has been a long and 
honourable one, and in thus securing his closer identification with the 
Company we believe we have taken a wise and prudent step. We now 
come to the question of the accounts for the past year, which accompany 
the report, and which, I think, are so clear as to require little explanation 
from me. It is only right, however, that I should call your attention to 
the principal items which appear in them; and I will therefore deal, as 
usual, with the capital accounts first. In Statements 1 and 2 you will notice 
that the actual capital raised has been increased by 262, 500 on account of 
new shares, and £38,360 on account of Four and a-Half per Cent. Deben- 
ture Stock, making the total at present issued of that stock £220,000 out 
of the £250,000, which was authorised in 1895. The increase of share 
capital which, you will remember, was sanctioned at the special general 
meeting on June 23, 1896, to the extent of £500,000, was acted upon by the 
Directora, who, in the mouth of July, offered for subscription 12,£00 shares 
of £10 each at а premium of £2 per share; and it is a strong testimony 
to the confidence felt in our uudertaking that the whole of this issue 
was at once applied for, to nearly three times the amount required, 
which, I regret to say, had the effect of causing some disappointment 
to many of the shareholders whose applications had of necessity to be con- 
sidered upon the basis of a pro ratá allotment. I might also add perhaps 
that the terms of the issue were attractive not only to the general body 
of shareholders, but also to the Stock Exchange and the investing public, 
which is a fact not to be overlooked in view of the further issues which 
must in time be made. The result of the issue has fully justified the 
expectations of the Board, as is shown by the fact that both the old and 
new shares are standing to-day at what is, after the dividend we are recom- 
mending you to confirm, a highly satisfactory premium. No debenture 
stock has been issued since the authority for new shares was taken, and 
the balance i» held to be issued in case of any future emergency. This 
increase of capital has provided the necessary funds for the capital expen- 
diture of the year, to which I will now briefly refer. The total net 
expenditure, after allowing for amounts written down to depreciation, has 
amounted to £81,551. 10s. 11d., and of this the principal items have 
been due to the extension of business. I allude to the items of mains, 
.transformers and meters, which together represent a total of £53,206 
8s. 9d. Looking at the extent of the areas served by this Company and 
the statutory requirements which are involved, it will be at once recog- 
nised that our expenditure on mains must continually increase ; and the 
amount shown this year, £27,786. bs. 7d., against £18,026 in 1895, repre- 
sents a very cons‘derable advance in earning capacity for the future, 
although an immediate return from this outlay cannot be expected. Trans- 
formers £13,507, and meters £6,913 also have to keep pace with the 
increase of customera, but produce a more prompt return upon the outlay. 
With regard to the item «f transformere, І may point out that as the 
system of transformer substations, which we are now commencing, is 
developed, the expenditure under this head will somewhat diminish. The 
item of buildings, £7,603, consists to the extent of more than half of pur- 
chases of additional property for tbe extension of works and for 
the substations already mentioned, the remainder being expenditure 
on the practical completion of the extensions at Sardinia-street, 
undertaken in 1895, and to minor additions at the other works. 
Plant and machinery, £21,565, 18. 8d., practically tells its own tale, and 
represents £12,475 on account of the new plant for the Sardinia-street 
extension, £4,500 for Manchester-square, £2,600 for additional boilers, 
&c., at Amberley-road, and £1,950 for Rathbone-place, the efficiency of 
each of these stations being thus materially strengthened. The credit 
item of £6,768 to accumulators means that the whole of the charge hitherto 
appearing in the accounts under this heading has been written off to the 
depreciation account. "This item with a sum of £1,025 written off on 


account of transformers makes up the £7,793 which appears to the debit . 


of the depreciation account No. 6. One item yet remains, and that is 
* compensations, &c.," £4,168, which consists to the extent of £2,570, of 
what I believe are the final expenses in connection with the Manchester- 
square vibration litigation, and to the extent of £1,598 of the cost of 
rebuilding the property known as the John of Gaunt” in Sardinia-street, 
which now becomes a valuable portion of the Company's premises. I have 
now, I think, said all that needs to be eaid about the capital account, and 
will turn to the revenue, on which with its story of earninga and expendi- 
ture the welfare of the Company depends. The revenue income has grown 
during the year by the sum of £10,011, not solarge an increase asiu former 
years, but satisfactory inasmuch as tbe increase in the demand has been 
encouraged by advantageous terms, which have been given to our best 
customers, thus securing a more continuous demand, and thereby enabling 
the highly gratifying decrease in the cost of production to which attention 
is specially drawn in the report. We have every reason to feel confident 
that, with the improvements which are continually being developed in our 
system of distribution, we may have the pleasure of recording a similar 
progress in future years. The figures given on the expenditure side of the 
account are of great interest. You were told last year that the expenditure 
of 1895 had been abnormally increased under all headings by the con- 
ditions brought about by the fire at Sardinia-street in that year ; and, in 
confirmation of that statement, it will be scen that, with a largely 
increased output, the cost of production has, owing to the economies 
which have been found practicable, only gone up by the small sum of 
£82, and this with the price of coal per ton slightly in advance of 1895. 
A comparison of the items for the two years shows so close а correspond- 
ence all through that I need not trou le you by going through them in 
detail, but will turn at once to the general re:ult. 'l'he gross profit, before 
allowing for depreciation, is £46,191, against £39,154 in 1895. Of this we 
have again written off £12,000 to a depreciation account. This amount 
has been arrived at after a careful consideration of the whole position of 
the Company's assets and prospects, and the Board consider that they are 
making all the provision which can justly be looked for. "Turning to the 
net revenue account No. 5, it will be eeen that after taking advantage 
of various sources of additional profit, and allowing for the increase of 
interest on debenture stock and new shares, and alsc for the closing of 
the old preliminary expenses account, there remains a balance of £16,028, 
of which the Directors propose to appropriate £14,970 to making the 
dividend for the year up to 5 per cent. on the Ordinary sbare capital, 
leaving £1,058 to be carried forward to the next account. Having 
regard to the condition of the year's working and to the fact that 
interest has had to be provided on a considerable amount of capital ex- 
penditure which cannot be immediately productive, I think you will con- 
sider with us that the attainment and establishment of what we believe to 
be a sound 5 per cent. basis is a very satisfactory result. In conclusion, I 
think you will expect me to say a few words in reference to our future. 
If you will examine the chart upon the wall, which is à very eloquent 
testimony to our progress, you will observe that the line which traces the 
growth of our lamp connections shows no tendency to decline, nor can we 
gee the smallest indication of any falling off iu the number of fresh applica- 
tions. This, I am sure, you will agree is most gratifying, but at the same 
time makes it necessary for us carefully io consider our future 
requirements and responsibilities. It must be obvious to you that 
our present works have but a limited capacity. Up to the present, 
and perhaps for a short time longer, we can meet our increased 
demanda by gradually adding to our existing plants; but the time 
has almost arrived—in fact, at some of our works has arrived— when 
such additions will be no longer possible. To provide not only for 
the next few months but for the next few years is a matter which is now 
receiving our most careful attention. Whatever form this provision may 
take you may rest assured that we shall avail ourselves of the best advice 
obtainable, and that the varied experience which we have gained in the 
past will be of the utmost service to us. We shall moreover be able to 
take full advantage of the remarkable progress which has been made both 
in the efficiency of machinery and in methods of electrical distribution 
during the eight years which have elapsed since we started our business. 
I have thought it right thus to indicate what is at present occupying a 
great deal of our attention, as you will at once realise that further capital 
outlays can be advantageously made before long. I scarcely anticipate 
that more capital will be required during the present year, but I have no doubt 
that carly in 1898 we shall find it necessary to raise an additional amount. 
Before I sit down, I should like to mention that one of our generating works 
is Bituated in South-street, Manchester Square, within 200 yards of this 
spot, and to suggest that any of the shareholders who have a few minutes 
at their disposal might possibly find great interest in looking in there, and 
seeing for themselves what an electric lighting station really is. 1 now 
move the following resolution — 

* That the report and accounts for the year ended 31st December, 1896, 
presented to this meeting, be, and arc hereby approved and adopted, and that, 
in addition to the interim dividend of 4s. per share aid on October 15th, 
1896, а further dividend of Gs. per share on the whole F the original Ordinary 
shares of the Company, be and the same is hereby declared, such dividend of 
Gs. per share to be payable on the 30th March, 1897, to ай holders on the 
Q pany's reyister on the 19th March, 1897.” 


Admiral of the Fleet Lord JOHN HAY, G.C.B., seconded the motion. 

Mr. TEMPLE LAYTON congratulated the Directors on the progress 
of the Company. He thought the present was a good opportunity, as 
money was 80 cheap, to raise more by debentures, which could be got out, 
he thought, at 3 per cent. or 5j per cont. He advised that the Founders’ 


shares should be got rid of as quickly as possible. 


Mr. YOUNG also desired to congratulate the Directors on their having 
arrived at last at a 5 per cent. dividend. He hoped, now that the Company 
had got on a satisfactory basis, that the Directors would take a larger 


‘stake in it. He had been surprised to see that the majority of the Dire 
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tors held their bare qualification in the Company. Не wished to inquire 
whether the price had been reduced by unit or by giving a discount to 
large consumers, He had seen in the papers that the Company were to 
be allowed to appear in opposition to the Clare Market Provisional Order, 
and he wished to know whether this was a fresh opposition. He endorsed 
what had already been said with reference to getting rid of the Founders' 
shares. They had been got rid of in the Westminster Electric Company, 
in which he was a shareholder. It did not matter what the holdera of the 
Founders’ shares received ғо long as it was worth the Company's while to 
buy them. | 

Mr. JOHN NEWTON said there had been a continuous increase in the 
value of their property, and this was all the more satisfactory as it was 
based upon a principle that pleased their customers. He re-echoed what 
had been said respecting the Founders' shares, and said that.the sooner 
they could deal with them satisfactorily, without paying an extravagant 
price for them, the better. He hoped that in the future any shares that 
inight be issued would be issued at par; he certainly considered it the 
bounden duty of the Directors to issue new shares at par so long as there 
were Founders’ shares. He thought it would be more convenient if they 
held their meetings in the City, as it was very inconvenient for business 
men to be taken away to the West End. 

Mr. JEFFRIES said he should be glad to know if the Directors had 
decided upon or considered their policy in regard to the raising of fresh 
capital—whether it should be by way of new shares or Debenture stock. 
On the latter they were paying at present 44 per cent., but the stock 
ought to be issued at as low a rate as possible— 5 per cent. or 34 per cent. 
If this could be done it would appear to be very desirable to issue the full 
amount of Debenture stock before fresh shares were issued. He had 
observed in the last few days that & new electric lighting company had 
appeared, and in their prospectus it was stated that they had made an 
arrangement with the Free Wiring Company to supply the wires and 
fittings free. No doubt this matter had been before the Directors, and 
he was sure that the shareholders would be very glad to receive any infor- 
mation on the subject. 

Mr. REED desired to endorse what had been said as to the great desira- 
bility of the Directors holding the meetings of the Company in the 


City. 

the CHAIRMAN: With respect to the remarks which were made by 
Mr. Layton as to the issue of Debenture etock and the abolition of the 
Founders’ shares, I may tell you that the Board does consider it advisable, 
in the interests of the Company, that an effort should be made to redeem 
the Founders’ shares. The matter has been and is under their considera- 
tion, and every possible effort will be made to bring it to a satisfactory con- 
clusion. Mr. Young spoke about the Directors only holding their quali- 
fication, but does he know that it is a very large qualification ? 

Mr. YOUNG: About £2,000. | 

The CHAIRMAN : It is 200 shares. Mr. Young also asked whether the 
reduction in price had been made by the unit. The reduction has been 
made on the unit for public and trade purposes. As regards the Clare 
Market Bill, that is a County Council Bill for the improvement of the 
locality, and the Company have obtained the insertion of a clause 
protecting their interests. Then Mr. Young made some remarks about 
the Westininster Company, in which he holds shares, having got rid 
of their Founders' shares. I have no doubt that Mr. Young has got that 
information quite correctly up to & certain point; but I may inform 
him that a difficulty has arisen at the last moment, and that their 
Founders’ shares have not been redeemed up to the present. It is hoped by 
that Company that they will be redeemed, but at the present moment they 
have not done so, owing to this difficulty. Whatever difficulty has arisen 
in that case may also apply to us. Meantime I can assure the shareholders 
that our attention is on the matter. Mr. Newton also asked about the 
Founders’ shares, and I presume that what I have said about this 
question will be satisfactory to him. Mr. Newton says that the 
issue of shares should be at par so long as there are Founders' 
shares. I cannot altogether disagree with him, but there are so many 
points to be taken into consideration in connection with this Com- 
pany, that no definite answer can be given to it at the present moment, 
The matter will be carefully considered by the Directors. As to the 
meetings being held in the City, we can quite sec that it is of considerable 
moment to many of our important shareholders to come from the City 
away from their business; but on this occasion we hope you will excuse 
this, becaus» the opportunity is accorded you, which we hope you will 
avail youraelves of, to visit the station. It would be a great satisfaction 
to the Directora if you would go over and see what an electric lighting 
station is. Mr. Jeffries has asked a question about the issue of new shares 
aud Debenture stock. The matter has not arisen yet, but when it does we 
shall consult all our financial and other advisers, and I have no doubt 
that we shall make arrangements that will be satisfactory to the 
general body of shareholders of the Company. With reference to 
his other inquiry, the Free Wiring Company is a private company, 
and it is in correspondence with us, as, I believe, it is with all the 
other metropolitan electric lighting companies. It involves a great many 
most difficult questions. Among others it gave the monopoly to the Free 
Wiring Company ; and as there are an enormous number of persons, very 
small tradesmen, many of them, and others—largely engaged in this same 
business, we do not at present see our way altogether to join them. We 
are, however, in negotiation with them, and I hope that something will 
come of it. He then put the resolution, which was carried unanimously. 

On the motion of Mr. CRIPPS, seconded by Mr. FRANK BAILEY, the 
retiring Directora (Mr. James Pender, M.P., Sir Eyre M. Shaw, K.C.B., 
and Mr. John B. Verity) were re-elected ; as were also the auditors, 
Mertrs. Deloitte, Dever, Griffiths, and Co., on the motion of Mr. NEWTON, 
seconded by Mr. MULLETT. 

Mr. GIBSON afterwards proposed a cordial vote of thanks to the 
Chairman, Directora, and staff for their conduct of the Company's affairs. 


The Chairman, the Directors, and the staff had all rendered them valuable 
services. | - 
Mr. PHILLPOTTS seconded the motion, which was carried unanimously. 
The CHAIRMAN briefly acknowledged the vote, and the proceedings 
then terminated. 


Sheffield Electric Light and Power Company 
(Limited). 


The annual meeting of this Company was held at Sheffield on Wednes- 
day, Alderman Franklin presiding. In moving the adoption of the report 
and accounts, the Chairman congratulated the shareholders upon the 
progress made by the Company. During the past year the net profit had 
increased more than 100 per cent. The Directors recommended payment 
of a dividend of 74 per cent. per annum, which absorbed £4,053, 
and proposed to add £1,000 to reeerve. They had recently considered 
it prudent, notwithstanding the enormous progress which had been 
made, to reduce the price of current from 6d. to 5d. per unit. This deci- 
sion, which meant au immediate loss of £2,000 in revenue, was come to 
because they recognised that the Company was practically undertaking a 
public service, while at the same time it would be a sound policy that 
the price of current should be reduced, and that the light should 
be popularised. During the past year consumers had increased by 
about 65 per cent, and no one who had once installed the electric 
light iu his premises had discarded it. In 1895 the Company sold 
288,406 units, but in 1895 they sold 488, 427 units, an increase of 60 per 
cent. In 1896 there were 42,665 lamps wired, against 26,071 in 1895. 
Although the increase in the Company'a business was only equal to about 
60 per cent., yet the yearly profit showed an increase of considerably more 
than 100 per cent. This result had been brought about by a reduction in 
the station expenses, which had been achieved partly because the output 
had been larger, and partly because of the economical and vigilant manage- 
ment of the Board and the officials. In 1893 tbe cost per unit was 5°14, in 
1894 3°80, in 1895 3°65, and in 1866 they had been able to get it down to 
2:25. They had extended their mains into the residential and other districts 
in order to obtain new customers, and this meant an increased capital expen- 
diture. It was an essential feature of both gas aud electric light companies 
that they were constantly spending capital in order to obtain new customers. 
Some expenditure had been incurred in extending the mains into the Shar- 
row and other suburban districte, with the object of getting a late night load. 
During the year about eight miles of pipes had been laid in the streets, 
making 55 miles altogether. As it was not likely that the demands 
upon capital account would cease, and having regard to the fact that 
the further issue of about 1,896 shares to be offered to the shareholders 
at £2 premium, would complete the allotment of the Company's capital, 
and as there was no prospect for & year or two of issuing any of the 
new capital, they thought it prudent to ask the shareholders to 
consent to the share capital being increased from £98,000 to £280,000. 
The motion was then adopted, and a dividend of 74 per cent. was declared. 
On the motion of Mr. W. F. Tasker, it was decided to increase the capital 
of the Company from £98,000, divided into 14,000 shares of £7 each, to 
£280,000, divided into 40,000 shares of £7 each, by the creation of 
26,000 shares of £7 each. 


British Aluminium Company (Limited). 


The report of the Directors of this Company, to be presented to the 
shareholders at the meeting to be held at the Westminster Palace Hotel, 
Westminster, S.W., on Thuraday next, states that a profit of £5,744. 
8s. 10d. has been made for the year to Dec. 31st last, which, with £1,123. 
4s. 2d. brought forward, amounts to £6,867. 13s., out of which the Directors 
recommend the payment of 7 per cent. on the Preference shares up to Jan. 
1, 1896. Since last year's report, a factory at Greenock has been built 
and equipped for the purpose of making electrolytic carbons, the other 
factories have been completed, and great progress has been made with the 
additional engineering works for the storage of the water at Foyers. In 
order to supply the growing demand, the Directors have decided to increase 
the plant of the different factories, and the necessary orders to carry out 
this work have already been given. The Directors have entered into 
agreements to lease water-power to the Acetylene Illuminating Company, 
Limited. Mr. Harvey du Cros and Mr. Robert Heath offer themselves for 
re-clection as Directors, as do the Auditors, Messrs. Crewdson, Youatt and 
Howard. 


MEMORANDA.—Bank rate, 3 per cent. (Feb, 4, 1897). Price of silver 
284d. per oz. (April Ist). Consols (28 per cent.) 1114—1114 for money, 
111i—112 for account; 2% cent. 105 —1054 (April lst) Stock 
Exchange Settling Days : Stocks and Shares Continuation Days, April 7th 
and 26th ; Ticket Days, April 8th and 27th ; Pay Days, April 9th and 28th; 
Mining Share Carry-over Days, April 6th and 24th. : 


OKONITE COMPANY (LIMITED).—4A petition has been presented to the 
High Court of Justice for confirming the special resolution recently 
by this Company reducing the share capital from £340,000, in 17,000 Pre- 
ference and 17,000 Ordinary shares of £10 each, to £320,000, in 16,000 
Preference and 16,000 Ordinary shares of £10 each. The petition will be 
heard before Mr. Justice Stirling on May 1. 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).— Letters 
of allotment and regret in the recent issue of the sharea of this Corporation 
have, we are informed, been posted. | | 


NEW COMPANIES, STATUTORY RETURNS, &o 


BRITISH ELECTRICAL CYOLE AND MOTOR ENGINEERING COMPANY 
(LIMITED).— This Company was registered on March 26th, with a capital 
of £40,000, in 4,000 £7 per cent. Cumulative Preference and 4,000 Ordi- 
nary shares of £5 each, to manufacture and erect telephones, telegraphs, 
electric light fittings, electric bells, &c., and to carry on the business of 
manufacturers of and dealers in electric generators, motors, accumulators, 
lamps, carbons, electric, gas or oil engines, motor cars, &c. ; also india- 
rubber manufacturers and merchants, engineers, founders, &c. The sub- 
scribers are : G. V. Corry, P. Capps, J. Fletcher, C. G. Garner, E. Coward, 
E. A. Lockner and H. Drake. | 

BLECTRIC METAL WORKING SYNDICATE (LIMITED).—This Company 
was registered on March 26th, with a capital of £40,000, in £1 shares, to ente: 
into an agreement with Mr. George W. de Tunzelmann for the acquisition 
of an option to purchase certain patent rights and property, to com- 
mercially develop, and obtain contracts for the supply, sale, or lease of 
electric welding apparatus, and to carry on the business of electricians, 
electrical and mechanical engineers, light and power contractora, electrical 
manufacturers, and makers of dynamos, motors, lamps, &c. The first sub- 
scribers, with one share each, are: George W. de Tunzelmann, electrical 
engineer ; C. E. Cree, Ch. A. A. Capito, civil engineer ; F. M. Eden, R. R. 
Corkling, H. I. Norballe, engineer ; and Cecil W. Baker, electrical engineer. 
The first Directors are: F. M. Eden, George W. de Tunzelmann, R. B. 
Broxby, and Capt. E. E. Robinson. 


FOLKESTONE ELECTRICITY SUPPLY COMPANY (LIMITED).— This Com- 
pany was registered on March 26th, with a capital of £50,000, in £5 shares, 
to acquire the Folkestone Electric Lighting Order (1896) and to carry on 
the business of an electric lighting company in all its branches, electricians, 
electrical and mechanical engineers, contractors, electrical apparatus 
manufacturers, &c. The subscribers, with one share each, are: Walter B. 
Hopkins, civil engineer, S. Penfold, G. Spurgeon, D. Baker, C. J. Pursey, 
G. I. Swoffer, and H. Brooke. The first Directora are: D. Baker, 
S. Penfold, C. J. Pursey, G. Spurgeon, and Walter B. Hopkina. 

NEW FOWLER-LANCASTER (LIMITED).— This Company was registered 
on March 26th, with a capital of £100,000, in £1 shares, to acquire the 
busines carried оп by Fowler, Lancaster and Co. (Limited), and to carry 
on the business of electrical, cycle and mechanical engineers, contractors, 
and manufacturers, and suppliers of electricity. The subscribers, with 
one share each, are: S. G. Moore, W. Priest, G. V. Fowler, engineer, 
Edward W. Lencaster, engineer, T. D. Neal, L. H. Heeley, J. Pitt, and R. H. 
Turner. 


NOTTING HILL ELECTRIC LIGHTING COMPANY (LIMITED). —The 
annual return to March 16 has been filed. "The nominal capital is 
£100,000, in 6,452 Ordinary, 550 Founders’ and 2,998 Ordiuary Preference 
shares of £10 each. АП of these have been taken up, and the full amount 
has been called and paid. 

NORTHAMPTO8 ELECTRIC LIGHT AND POWER COMPANY (LIMITED).— 
The annual return to March 11 has been filed. The capital is £50,000, 
divided into 10 A" and 49,990 “B” shares of £1 each. All the former 
and 14,000 of the latter have been taken up, and no calls have been made 
on the “ А” shares, while the full amount has been called and paid on the 
others. 


CITY NOTES. 


ANGLO-PORTUGUESE TELEPHONE COMPANY (LIMITED).—The tenth 
ordinary general meeting of this Compeny was held at the office, 186, 
Shaftesbury-avenue, W.C., on Wednesday. Sir Alexander Armstrong pre. 
sided, and moved the adoption of the report and accounts in terms prac- 
tically identical with those of the report as it appeared in The Electrician 
of 26th ult., save that he added that since the 51st Dec. last, 16 new sub- 
scribers had been added to the Company's list, representing an annual 
money value of £167. Mr. C. L W. Fitzgerald seconded the motion, 
which was unanimously agreed to. Sir A. Armstrong and Conde de 
Lumiares were re-elected Directors; the auditors, Messrs. Deloitte, 
Dever, Griffiths and Co., being also re-appointed. 


CENTRAL AND SOUTH AMERICAN TELEGRAPH COMPANY.—-A quarterly 
dividend of 12 per cent. has been declared by this Company. 


CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended March 28 were £974, against £918 in the 
corresponding week of 1896, an increase of £56. The total receipts for the 
half-year amount to £13,792, against £12,656 for the corresponding period 
of 1896, an increase of £1.156. 

DIRECT UNITED STATES CABLE COMPANY (LIMITED).—The Directora 
of this Company have resolved to pay an interim dividend of 2s. 6d. per 
share, free of income tax, being at the rate of 24 per cent. per annum, for 
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the quarter ended March 5lst. The dividend is payable on and after 
24th inst. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED).—Subject to confirmation by the shareholders, the 
Directors of this Company have declared a dividend for the quarter 
ended Dec. 31 last of 2s. 6d. per sbare, together with a bonus of 4s. per 
share, or 2 per cent., making a total distribution of 7 per cent. for the year 
1896. The dividend and bonus will be paid on the 29th inst. The share 
register will be closed from the 21st to the 28th inst. inclusive. 


EDISON GOWER-BELL TELEPHONE COMPANY OF EUROPE (LIMITED). 
—The fourteenth ordinary general meeting of this Company was held at 
its offices, 186, Shaftesbury-avenue, on Wednesday. Sir Alexander Arm- 
strong, K.C.B., who presided, moved the adoption of the report and 
accounts, but added nothing to the report which appeared in our issue of 
the 26th ult. Mr. C. L. W. Fitzgerald seconded the resolution, which was 
unanimously adopted. On the motion of the Chairman, seconded by Mr. 
Fitzgerald, the following resolution was passed unanimously: “ That the 
resolution of the 29th of March, 1894, as to appropriation of dividends 
on Preference shares, be rescinded, and that the dividends on the said shares 
for the years 1892 to 1896 inclusive, be and they are hereby declared." 
Mr. Fitzgerald wes re-elected to his seat at the Board ; Messrs. Deloitte, 
Dever, Griffiths and Co., being re-appointed auditora. 

EVERED AND CO. (LIMITED).—The Directors’ annual report states that 
the net profit for the year amounts to £22,540, to which has to be added 
£4,809, the balance from last year, making a total of £27,549. The 
Directors propose to pay a dividend on the old capital of 10 per cent. for 
the year, amounting to £13,570 (of which an interim dividend of 3} per 
cent. was paid in September last), and to pay & dividend of 10 per cent. 
per annum on the new capital for the time and amouuts paid thereon 
amounting to £1,490 ; to place £5,000 to a fund for the equalisation of 
dividends, and to carry forward £7,288.—At the annual meeting held at 
the offices at Drury-lene, London, on Tuesday, the report and accounts 
were adopted, and the dividends declared. Fifty guineas was voted to 
the Indian Famine Fund, and Mr. G. J. Evered and Mr. J. D. Daven- 
port were re-elected Directors, Mr. Walter G. Kent being elected to a 
seat on the Board, in place of Mr. Ravenscroft, who resigned in con- 
sequence of advanced age. 

GLOBE TELEGRAPH AND TRUST COMPANY (LIMITED).— The Directors 
of this Company have declared an interim dividend, payable on the 30th 
inst., of 38. per share on the Preference shares, and of 2s. 6d. per share on 
the Ordinary shares, less tax in both caaes. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 28th March amounted to £1,336. Tho 
amount for the corresponding week last year was £1,135. Increase, £203, 

MEXICAN TELEGRAPH COMPANY.—The Directors of this Company have 
declared the usual quarterly dividend of 24 per cent. 

MOTOR AKTIENGESELLSCHAFT FUR ANGEWANDTE ELBETRICITAT.— 
The Directors of this Compeny, which is closely associated with Brown, 
Boveri and Co., of Baden, Switzerland, have declared a dividend of 5 per 
cent. for the past year. The capital has been increased from three to six 
million franca. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
appointed Thuraday, the 8th inst. a special settling day in 95,000 fully 
paid shares of the Haycraft Gold Reduction and Mining Company (Limited). 
Application bas also been made to the Committee to allow 20,000 Five per 
Cent. Perpetual Preference Shares of the City and South London Railway 
Company to be quoted in the Official List. 


UNION ELEKTRICITATS GESELLSCHAPT (BERLIN).—The Directors’ 
report for the year 1896 states that new electric tramway lines or exten- 
sions have been completed in Hamburg, Leipzig, Cairo, Wiesbaden, Berlin, 
Brussels, Vienna and Liége, and further large ordera are in hand. The 
power transmission department has supplied special electrically-driven 
hauling machines, cranes, steering gear, capstans, &c.; 18 electrical ships’ 
eranes have been built, chiefly for the North German Lloyd in Bremen. 
After writing off 105,974 marks (nearly £6,000) there is a net profit of 
385,095 marks (about £19,255), out of which it is proposed to pay a divi- 
dend at the rate of 12 per cent. 

WEST COAST OF AMERICA TELEGRAPH COMPANY (LIMITED).—An 
extraordinary general meeting of this Company will be held at Winchester 
House, Old Broad-street, E.C., to-morrow (Saturday), to confirm the reso- 
lutions passed at the extraordinary meeting held on the 19th ult. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipta for the week ended March 26 (after deducting 
17 per cent. of the gross receipta payable to the London Platiao-Brazilian 
Telegraph Company, Limited) were £2,016. 

WILLANS AND ROBINSON (LIMITED).— The transfer registers of this 
Company are closed prior to the ordinary general meeting, from the dlst 
ult. to the 14th inst. inclusive. 


ELECTRICAL COMPANIES' SHARE LIST. 


PRESENT AMOUNT DET N w Price киз PER ; BUSINESS Пола 
or - NAME. ER&'S PRICE ednesday, NT. E. URING WEBK 
AMOUNT.| SHARE. DEAD. MARCH 24. March 31. | YIELDED. ea ENDING MAR. 27. 
| ELECTRIC RAILWAYS ano TRAMWAYS. Highest | Lowest 
9,104 £10 8/3 | Central London Ordinary ..................... 9) 10 9 10 $17 2 | June and December 10 93 
207,640 10 1/0 Do. (&6paid) ............ 5 5 6 5 6 3 0 0 М E ы 
uo Stock 132 y and Huth London Katlway Con. Огду. .... 59 61 59 61 211 8 | January ард Ju; 59} 
8.119 £5 Do. 5X Perpet erence — «4 104 16 154 16 8 2 6 is ” is б 
198,171 Stock 4 Do 41 Perpetual Debenture € 141 189 141 217 2 | Mayand November ie aa 
54,000 10 1/93 | Waterloo and City Ordinary (28 pe) „ 1 11 1 113 2 2 8 | June and December lly. 11 
87,600 10 А Lives pool Overhead Railway ee eee 121 12 1211 185 2 8 6 | February & August i = 
10.000 10 b Do. bX Preterenctne - ej 16 ' 16 16 808 ; es ae 
125,000 | Stock | 4 10 111 | 10 118 812 1 | January and July .. is = 


Do. é DeLenta e = GD (9 XD ed ee «b бз aD CD e en oe 
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ELECTRIOAL COMPANIES’ SHARE LIST. 


KATE PER 


pensent | AMOUNT) DAST W g РЕН 3 0 TOURING WERE 
& А NAMB. EEK'8 PRICE ENT. DIV Dow. 
AMOUNT. Ра US MM . MARCH 24, March 31. YIELDED. hiiri EsDING MAR. 27. 
poe | £ s. d. 
| Highest | Lowest 
£928,960] Stock 17/0 | Anglo-American ee Tt 50 53 b0 53 5 1 9 Jan., Apr., July, Uct.| 022} 59 
£3,088,,2(| Stock 34,0 Do, Preferred ....... ee ome ont e 95 96 | 911 9 d 11 0 " " 96 95 
£8 028,020] Stock 6/0 Do. Deferred ... core ACIE 8 J 8h 8 S$ ; 85 LU 
£149,900 | £100 4% |*African Direct Telegraph (Red) аса ee 100 04 3 1611 | January and Jul) —— oo 
£25,000 10 Ра Amazon Telegraph ............. Pte ei ET T à 4j 5 4} 54 T -- 
£130,000 10 3/0 Brazilian Submarine Lr RE . xd 154 15; 15 54 41) 4 Mar., June, Oct., Dec, 153 .. 
£16,000 100 5% Do. per Cent. Debs. (2nd Series, 1906) ИТЕ 13 17 113 117 4 5 6 | June and December - +e 
19,000,000} $100 $3 . — C Cable Capital Stock. xd) 165 170 162 167 4 15 19 | April and October.. Z -e 
16,000 10 - Cuba Submarine ... P odi ripas lo 1 10 1 1 - : February and August 10ў 104 
.000 10 10 Do. Preference 10 per Cent. — i T , d “+ 
12,931 b 3/0 | Direct Spanish (fully paid) .......... ... ..-.... 8 4 3} 4h | 4 811 | April and October i * 
6,000 6 10% Do. 10 per Cent. санте Е Preference .. 10 10 10 1 41 6 - . - — 
£30,000 £50 44% Do. ig per Cent. Debeutures . e ede Жазы MOL. VS 105% 108 4 8 4 | January and July . г, ++ 
60,710 £20 2/6 | Direct United States Cable, 1877 .......... . ++ 8} 94 "i 9] 5 8 1 |Jan, Apr., July, Oct. 93 9 
400,000 | £10 2/6 Eastern — т 174 (7 1785 814 4 T " 17 17 
70,000 £10 6% Do. 6 рег Cent. Cumulative Preference .... 8 19 18 19 859 " " 18 un 
&£15302.615| Stock 4% * Do. 4 per Cent. Mort. Debenture Stuck (red) 127 139 27 8C 825.5 May and November 179 
£39,990 | £100 5% Do. 5 per Cent. Debentures, Il . t02 105 03 10 414 9 | February & A 72 — 
250,000 10 Bastero Extension . esce ПИК ЗИ 11} 81 816 9 Jan., Apr., July, Oct. к 
£820,000 | Stock E po. 4 per Cent. Debenture Stoch 127 130 127 180 3 1 9 | February & August .. — 
£163,600 £100 5 к с. (Austin. Gov. Sub.) Debs. 1900 . 100 104 0) 104 416 2 | January and July - .. 
£156,200 100 5 “astern Bd 8. African 5 p. Cent. Mor. Deb.,1900 100 105 10) 104 416 2 ` » 5 ae 
£300,000 100 4% Do. 4% Mo e Debentures, 1909 107 110 107 110 312 9 | Feb & August - — 
£200,000 £25 4% |*_ Do. 4% Mauritius Sub. Debs. (regd.) .. 109% 1124 109% 112% 312 5 | May and November - - 
180,227 10 1/6 | Globe Telegraph and Trust Va eds 11 11 11 11 4 8 O Jan., Apr., July, Oct. 11 1% 
130,042 10 6% Do. брег Cent. Preference ............ .. 17 174 17 17 $87 T T 17 17 
150,000 10 6/0 | Great Northern of Cpenba geen Р 24 25 24 25 1 0 0 24 - 
&170,000 100 5% bo брег Cent. Deb., 1558 issue Series“ B 102 105 102 10 115 3 | Marcn & September sve 
17,000 25 12,6 | Indo-Buropean ........................ cee 65 58 55 58 4 6 2 | May and November 574 564 
£100,000 100 6%  |*London Piatino-Brazilian 6 per Cent. Debs., 190}. 107 10 107 1'0 c A March & September .. I 
£100,000 100 (X | Pacific & Buropeau Tel. 4% Quar. Deos (red) .¥42 107 11) 107 110 8 13 5 | January and July e — 
11.839 8 Г TS. crt v ; 7 8 7 8 6 0 0 | April and uctover ә - 
£3,881 |£100 Cert. 1% Submarine Cables Trust’ ...................... 138 143 138 143 4 811 * .. .. 
15,609 10 6/0 . Wen, African Telegraph .... "e 6 6 5 6 6 0 0 | January and July T — 
£226,200 100 57 Do. брег Cent. Debentures (rel. 101 104 101 104 416 2 | March & — 103 =- 
80,000 10 2/0 | , West Coast of America . BRE Rol Fe i 14 i 1} Н : —— 
£150,000 100 8% Do. sper Cent. Debentures, 10 PETT 101 107 10 107 712 5 | June 'and December 105 103 
88,821 10 1/6 | West India and Panama .... OM | ц 7 om : May and November 175 
34,563 10 6/0 Do. 6 per Cent 1st Preference ........... 11 1 11 113 54 4 * E à sa 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ...... ..... 9j 10 9} toà 518 1 Т " К ee 
£30,000: 100 6% *_ Uo. 5 per Cent. Debeutures, 1917 . А 107 110 107 110 4 10 11. | January and July .. — 
64.251 15 3/0 Western and Brazilian ........ Pix аы я 81 п 8 5 0 0 | May and November 8 - 
88,129 Ц, 3/0 Do. 6 per Cent. Preferred Ordinary CTF zo „ЗА 6} 6} 6} 5 0 0 ” " 6 
83,129 7 1,6 Do.  Deferred Ordinary ^ coge: 1 21 12 2} vé ” T ое 
£158,100 100 6% |* Do. s per Cent. Debs., Series A 1910 .. 112 110 17 116 5 311 | February & August = on 
£197,600 100 6% |" Do. 6% Mort. Debs., Series B^ 1910 109 118 TES TE 5 6 2 с es 110 — 
61.16 1,000 | $1,000 71% Western Union 7% lat Mort. (Building) Bonds 1902 107 112 07 12 6 5 7 | May and Novembe: .. $ 
£164,300 £100 6% * Do 6 per Cent. Sterling Bonds (red.) 1'0 105 00 ng 5 15 11 March & September m - 
TELEPHONES. 
£14,000 £) 4/0 | Chili Telephone(fully paid) . 2 33 8} 3] 3} 6 6 8 | Augusd:....5. 0006 .. = 
224,850 10% 11d | Consolidated Telephone | Const. & Maintenance ^ ^ 11 i% T January and July . .. 
28,000 £5 4/0 Monte Video Telephoae 6 per Cent орын 2 2h 2 và 8 0 0 | October s s 7 
434,597 b 30 | national ... 6j я e 7h | 817 2 | February & August d 1. 
15,000 10 €/0 Do. s per Cent. Cumulative ist Pref. 16 8 16 18 3 6 8 “ " 4 167- 
15,000 10 е/0 Do. 6% Cumulative 2nd Pref. (fullv maid) .. 16 18 16 18 8 6 8 " ә s . 
119,234 5 2/6 Do. 6% Non-Cumulative 3rd Pref Чайурай) 6 64 6 6} 8 16 10 „ " 104 . 
1,100,000 | Stock | 84% |+ ро.  Debepture Stock, 602 (red. Tou 102 105 102 105 8 7 6 | June and December 103 
771,604 1 0/4 | Oriental . Ах» ДЬ RAISES aA oi 9 i А 3 15 6 - ‘ — 
68,000 4/0 | United River Plat 3 35 8 8 514 4 - - . 
£140,788 | Btock 5% |* Do. брег Cent. Debenture Stock (red.) 100 105 100 105 415 3 — 59 — 
| ELESTRICITY SUPPLY COMPANIES. 
£150,000 5 45% | Birmingham Eiectric Supply (fully paid). 9 9 z March ............ * e 
£50,000 5 M Do. (NOW DUE) aille va ˙ ela RT ii 8] I H z 20 1 
£10,000 | £10 14% | City of London Electric Lighting (fully. paid, 26 19) i0] 19} 203 3 3 4 | February & August 174 16 
40,000 16 6% D^. 6% Cumulative Pref. бү ра!й)........| !6 174 164 — 1" s 8-7 " X 1341' 34 
4450,000 | Stock | 52 |* ро. 6% Debenture Stock (red.) ...... i32 186 32 136 814 | | Janeand Decembeg | |. 1 
80,000 6 3/6 | Charing Cross & Strand Electricity Зар Corp. . 104 — ll là 11 212 2 | February & August d L 
10,020 5 s Do. 1 per Cent. Preferenze ..... ..... .. L 26 
97,500 | £100 5 * Do. Б per Cent. Debentures (red.) . , М January and July д .. 
£14,000 b 50 | Chelsea Electeiolty Supply Ordinary .......... 9 9) 9 94 212 s | March 
£60,000 | Stock 44% |* Do. % Debenture stock (red.) . 112 115 112 115 3 18 3 | June aud December 12 T 
£22,475 £10 * County ab ondon & Brush Prov. Ord. fully paid) 111 U 1; 12 .. i 
20,C00 10 6/0 Do. 6% Cumulative Preference 143 li t44 15 4 0 Q | January and July liş * 
10,000 10 2/0 Do. irsued at 2 prem (fully ad ju ahs 144 19 11 141 T T " = 
111,000 5 . London Electric Supply Ordinary .. TR оз 11 19 14 1i .. e Б ы 
48,050 Б T Do, Preference аде еба 23 34 24 sł L ee 16] 15 
49.900 10 4/0 Metropolitan Electric Supply Ordinary A 153 16, 15 16 214 7 | April and October.. 12 % 
12,500 1) © Do. issued at 2 prem. (£7 and prem. paid) .. 111 124 11 12 .. » ” 120 = 
£160,000 | Stock +47 Do. 44% Deb. Stock First Mortgage ыа, e ОШИ 12, 124 3 13 0 | Јин and December 12 я 
6,452 10 8,0 Notting Hill Electric Ordinary ........... ire 12 13 12 13 $8 1 7 | Febraaty’ .....:. à 128 
275,00) 1 * Rand Electrio .......... — .......... 18 1j 18 li 104 r- 
£154,000 100 43% |*Royal Elec. Co., of Montreal 44% ist Mort. Debs.| 103 105 103 15 4 6 7 | April and October ug 
19,980 5 80 3t. James and Pall Mall Electric Ordinary ..... 14 15 14 15 8 10 0 | Ja»u»r) enu Jun 10 мі 
20,000 b 3/6 Do. 7 per Cent. Preference. .. see | 9 10 9j 10 8 3 8 " n 
£50,000 Stock 4X |* Do. 4perCent. Debenture Stock (rel. . 104 107 104 107 8 14 9 г " 134 — 
79,900 b 6/0 Westminster Electric Supply (fally paid) ..... 13 14 13 14 3 4 4 | February & August 138 
ELECTRIC MANUFACTURINC, &o., n 
90,000 &3 1/6 Brush Electrical Engineering .. We } 1 і 1 a » 1 X 
90,000 2 1/22 Do. 8 рет Cent. Pref. Non-Cnmulative _.. 1} 1} 1 1j р v ^ 
£125,000 | Stock 417 Do. 44 per Cent. Perp:tual Debenture Stock 104 108 104 108 i 3 0 | February & August 105 ка 
£76,770 | Stock 43% |* Do. 2nd Debenture Stock (red.) И 95 99 95 93 112 11 | June and December д E 
10,000 £10 * British Aluminium Ordinary ................... | s e » - we * 
20,000 10 T Do. 7% Cumula ive Preference . .......... | - .. -— 
200,000 1 = Castner-Kellner Alkali Co. (12s. 6d. paid) . } 4 - - . 
28.180 5 3/0 Crompton and Co., 7 per Cent. Cumulative Pref | 1i 9 13 2 ‘ А - е 
£32,850 100 БУ, Do. 57 First Mortgage Debentures (red.). &| 245 98 93 98 5 210 . оь , 
„89,261 5 1/6 Edison and Swan United (“ A" Swan) (£3 paid) 11 24 1} 21 613 4 | February & August én К 
‚17,139 5 2/6 nee Tuan uiae 3 4 3 4 6 50 M Р bi ~ 
£190,000 | Stock 44% DO. 44% Mortgage Debenture Stock ‘red. )- | 105 110 105 110 4 110 | June and December < ye 
110,000 £i 2/0 Electric Construction | 1j 1j 1j 13 614 4 | September ....... А ц m 
13,146 2 71 Do. 7 per Cent. Cumulative Pref. ...... . 93 3} 23 81 406 2 ^ = 2 
91,196 1 10/0 Elmore's Patent Copper Depositing .... _.. E 11 à là 82 1 = 
10,000 10 14/0 W. T. Henley's Telegraph Works Ordinary ...... 194 2y 194 20 3 5 7 4 | February & August 204 19] 
. 8,000 10 7/0 Do. 7 рег Cent. Preference 18) 19 184 194 3 14 7 T " .. — 
£50,000 | B;ock 41Z Do. 44% Mortgage Debentare Stock (red.) 107 112 07 112 4 0 4 is э А 
60,000 £10 15/0 India Rubber. Gutta Percha, &c.. Works .. 2) 91] 0} 914 4 13 0 | January and Juiv 21] 294 
3 0,000 100 47 Do. 4% First Mortgage Debentures (red. aie .xd 166 109 104 127 З 14 9 | March & September es as 
20,000 6 v Manchester Edison-Swan '' A " (£1 10s. paid) . : 4 эл Mi X 
. 87,350 12 24/0 Telegraph Construction and Maintenance ........ 38 39 85 38 414 9 | March and July 37 
£150,000 100 57 * Do. брег Cent. Bonds (rel. 1809 103 106 103 106 4 14 9 | January and In а а 
22,500. £5 3/8 Willans and Robinson Ordinary .............. .. 84 9 8S4 9 80 April and October. | on Ф 
‚225602 £5 3/0 Do. 67 Cumulative Preference ... 6j 74 61 74 129 | — 
£100,000 | Btock | 19/1 |* Do. 447 First Mort. Deb. Stock (fully paid) . 100 108 | 106 108 319 6 | May and November | nt 


* In calculating the yield on this security, alluw ance has been made for accrued interest, but not for redemption 
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J BRUSH-VIENNA 


Are Lamps | 


For Direct or Alternating Currents. 
STEADY BURNING. 

SELF-FOCUSSING. 4 ^ 

NO DELICATE PARTS. 6 4 » NA 

| 


MODERATE PRICE. 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING < 


COMPANY, LIMITED, 
49, ; Queen Victoria St., London, E. C.. 


vus se (3 AN — 


m ZED 


MOSSES MICHEL | 
68.69.70 & 71 | 
CHISWELL : S LONDON EC | 


ете u LIGHT 
LAMP PILLARS, 


Vo A e S — СААМ), p E CARBON 
lj \ (К ARACEN [OUNBRY, URE ARBON 
3m 4 (SLASGOW. У.  Leclanche Plates, 
Ша | )  . BRAND. Battery Plates, 
Crucibles. 


Apply— 


CARBON SYNDICATE, Lia, » ена Stat али. 
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ГМЕ EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
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IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
ын TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to эра Portugal, Gibraltar, Malta, Egypt, Aden, 

| and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Toftquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By pier CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 

an anila. SS 


Telegrams should be sent from the Company's Stations— 
LONDON-—/!!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER-—20, Brown Street. LIVERPOOL—K13, Exchange Buildings 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens, Cephalonia, Bania Maura, Tinos, Andros, Zea, and 
ali the Gree ands. 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


cc 
cima COMI А RA STERN,” "runden 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
37, RUE  OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary 
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THB INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECLED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE. 
MENTS, OHINA, MANILA, OOOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. | 
The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted at the Company's Offices— 

LONDON : 18, old“ Broad Street, B. O., 6 and 8, Lime Street Square, and 
10 and 11, Mineing Lane, B 0, 

LIVERPOOL: African House, 6, Water Street. 

MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the shar arges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout ¢ e Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of CTI &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Direcior. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY 1 т For „ YACHTS (Inside or outside), LAMP- FORTE! (Gas and Electric), 


and for ALL PURP surface is essential Has stood years of roug 
THE INDESTRUOTIBLE PAINT diets the роса ер : гурт ier alkalies. Invaluable for Iron Structures, Roofing, Gas Tanks, &o 
LASTS WELL WHEEB OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TBMPERATURE, ёг, 
; BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION T Damp Walls." 


Preventa decay and makes R . Stone, Marble, Brick, Cement, Plaster, ёс, The only solution used on OLEOPATRA'S NEEDLE 
which has been preserved by it 18 Ó—— 8 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS ai each of the EXHIBITIONS— 


FISHERIES, BEALTH, and INVENTIONS, in 1883, 19984, and 1886. Telegraphic Address: W HATHERI'ROOF LONDON.” 


- Duncan Wallet and Co., 
E P P 8 8 EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond. 
GRATEFUL—C OMFORTING. 114, FENCHURCH STREET, LONDON, E. 0. 
Special Arrangements made for ры of Telegraph Stations & Cable Steamereabroed. 


Messrs. D. W. & Со. su Provisions and Bonded Stores tothe CABLE STBAMEhS 
fad 3 to VARIOUS STATIONS of the BASTERN, BABTEE ^ 
отага! Оста AFRICAN, and EASTRREN BXTENSION, AUSTRALASIA, AND 


IN A TELEGRAPH COMPANIBS, and are prepared do execute orders on specially 
favourable terms on shortest notice. ере о No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL WAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION C0.’s ROYAL MAH, STEAMERS, DUCAL LIRE, CLAN LIRE, NATIONAL 


LINE, STAR NAVIGATION 00:, Messrs. GEORGE THOMPSON & CO., Leers. LAMPORT & HOLT, Messrs, III BURN & CO., Ir. V. LORD, The 
CASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, z GARFORD ST., LONDON, Е. 


TELEGRAPHIC ADDRESS: " KIRKALDY LONDON." 


""uUvN 30 vu 


: OLÉOPATRA'S NEEDLE. 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, 4. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, bum, «> 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


0000000000000 -mm 


The above Companies, by means of Oables along the East and West Ooasts of Africa, as shown 1n the Map on the 
opposite page, connect the following Colonies and Dependencies with the European Svstem of Telegraphs :— 
SOUTH AFRICA. 


CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR, SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM. | 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
А KOTONOU (Porto Novo). 
17 PRIN СІРЕ, GABOON. 
: S. THOME, WHYDAH. 
BRASS, LOANDA. 
BONNY. BENGUELLA, GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, E.C. 
| By order 
H. E. PLANE, Secretary, GEORGE DRAPEB, Secretary, I. CAMBROOE, Seorstary, 
Arion Ютавот Тагвевлев Company,- Eastern аир BourH Araican TaLEGBAPB West Arnicam Тигжакарн Оомрлиз 


OouPAxY. 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
|THE WESTERN « BRAZILIAN TELEGRAPH C0., bm 


THE above Companies connect the Continent of Europe with that ot South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd. 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Со., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Argentine Republic—All Stations. 
Paraguay—All Stations c che al Лы 
Bolivia—All Station n 
Chili—All Stations WX. dee Сб с за "T 
Peru— All Stations „„ че шш жж 7” 


000006 


Tactfi-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” | 


By Onpzs, | 
ВІОНАВр COLLETT, Secretary, | | 
Вватплди Susmanpre Tenn Co., Міхонкатав Hovsz, Ор Broan STREET. 


Madeira — C. — © сй, e 
баре Verde Islands—8t. Vincent ... .. 32s. we 
ii m St. Iago =- e . _.. 
Brazil—Pernambuco = .. , — EN aa da 
„ All other Stations 
Uruguay—All Stations — sæ oo 
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LUN Yo С THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
T SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. | 


SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE AMBRICAS. 


POSTAL TELEGRAPH CO. The greatest competitive system ef Telegraphs ever 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all important places In САМАРА from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUM BIA, 


u VI A COM M ERCI A L " To insure your Cablegrame being forwarded by this Company's system, please mark them ‘‘Via COMMERCIAL, ' which 
ee IZ WUE NINE = indication fs not charged for; or use the Company'e own forms, bearing its GLOBE trads mark 


A 
2 


CONNECTIONS. 


THIS COMPANY’S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


unaD 027108: 958, BROADWAY, NEW YORE, U.S.A. GENERAL OFFICE, LONDON, 
J. W. MAOKAY PRESIDENT. BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, £.6. 
GUO. G. WARD, VICE-PRESIDENT & GENERAL MANAGER. FREDERICK WARD, MANAGER IN ENGLAND. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 196, Broadway, NEW YORK, U.S.A. 
| THOS, T. ECKERT, Presiaent and Genera! Manager. | 


THE LARGEST TELECRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall to NEW YORK CITY direst. Beth Cables are duploxed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES o/ 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERIOAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTR AMERIOA. 


DIREOT WIRES and OABLES to HAVANA, CUBA, connecting at that place with the СОВА SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA 


То ensure the Direct and Prompt Transmission of Messages from any Telegraph Office te all places in the Western Homisphere 
they should be marked - 


“Via Western Union." n yi be insu 


Th dee BH ae 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 


RECEIVING OFFICES: 
40, MARK LANE, LONDON, B.C. NORTHUMBERLAND AVBNUB LONDON, w. o. 1,PANMURB TREBI,DUNDBEB. 
ROYAL RXCHANGB, LONDON, B.C. 6, BXCHANGS BUILDINGS, LIVERPOOL. 106, GBORGB STREET, EDINBUROR. 
FENOHUROH STREBT, LONDON, B.C. RACK BALL GRAM BALDWIN 8T., BRISTOL HANGS BUILDINGS, LEITH. 
HAM HOUSB.AROWDBL 4T., STRAND, | 79, x Las@ow. 7. ROYAL BXOHANGR, BANE КТ, MANCHESTER 
2 10, FORSTER SQUARE. BRADFORD. 1, 5108, NSWOASTLS OF-TYNE, 
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TELEPHONE: No. 15,007. TELEGRAMS: “INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(QSSTABLISH ND 1860), 


Electrical Auctioneers, Valuers, 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, 


‘TENDERS INVITED. 


poRoucH OF BEDFORD. 


The ELECTRIC LIGHT COMMITTEE are prepared to receive TENDERS for the 

SUPPLY and ERECTION of the following Plant :— VPN 
WO WATER-TUBE BOILERS (fitted with Vicar's Mechan tokers 
TMIERNATING-CURRENT MOTOR and STEAM PIPING. 2: 

Specification, with Terms and Conditions of Tender and Contract, may be obtain 
at the Offices of the 55 on parmons of a deposit of £2 2s., which will be 
returned on receipt of a bona fide Tender. 

Tendərs sealed and marked Electric Lighting) must be delivered to me on or 
before TUESDAY, the 20th instant. 

The Committee do not bind themselves to accept the lowest or any Tender. 
T. 8. PORTER, Town Clerk. 


Town Hall, Bedford, April 7th, 1897. 
COUNTY BOROUGH OF CARDIFF. 


ELECTRICITY WORKS. Е 
CORPORATION are prepared to receive TENDERS for the MANUFACT 
and DELIVERY and LAYINO of HIGH and LOW PRESSURE COMPOUND CON- 
CENTRIC CABLE, and sundry TRANSFORMEBS. 

Particulars may be obtained on and after Saturday next, April 8rd, on application 
to Mr. Neville Appelbee, Electrical Engineer, Town Hall, Cardiff, upon deposit 
of £1. 1s.. which will be returned upon receipt of a bona fide Tender. 

Sealed Tenders, addressed to me, and endorsed as directed in the Specification, 
must be delivered at my office not later than WEDNESDAY, April 14th, 1897. - 


J. L. WHEATLEY, Town Clerk. 


Town Hall, Cardiff, March 30th, 1897. 
CITY OF ABERDEEN. 


ELECTRICITY DEPARTMENT. — M 
RPORATION are prepared to receive TENDERS for the MAN 
DELIVERY, and ERECTION of an ELECTRICAL STORAGE PATTER consist 
of 125 Cells of 400 ampere hour capacity; also for BATTERY REG LATING 
SWITCHEs3. 
Tenders. addressed to the Town Clerk, Town House, Aberdeen, must be 
ко by ithe first post on TUESDAY, the 27th of April, endorsed Offer for 
Electrical Storage Battery,” ог Offer for Battery Regulating Switches,” as the 
Specifonttons can be obtained on payment of 10s. on application to the under - 


City Electrical Engineer's Office, 
* Colton treet, Aberdeen: 


BUSINESSES FOR DISPOSAL. 
O ENGINEERS and MACHINISTS.—Old BUSINESS, 


Established in South London about 50 years, employing 30 to 35 hands, FOR 
SALE with PLANT, &c., as going concern ; proprietor retiring: gross average turn- 
over for last 10 years, about £3,500 per annum.—Principals or their Solicitors may 
obtain further particulars of ASHLEY, TEE and SONS, Solicitors, 7, Frederick's 
Place, Old Jewry, E.C. 


— — —— 


— 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subscribed Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


rs Insured against Claims under “The Employers’ 
employe Ба lability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued. individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. F. IL CROSLAND, M. Inst. C. E., M. IM. E., Chief Engineer, 
EDWARD HADFIELD, Secretary, 


Application for Agencies Invited. 


2 Gold Medalis. 


ъьъььмьмьмм. 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Deacription, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE» LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London.” -" Telephon, 65188 


э STANLEY И 


APPOINTMENTS VACANT. 
ТЕЕ INSTITUTION OF ELECTRICAL ENGINEERS. 


In view of the approaching retirement of the present SECRETARY, the 
Council are prepared to receive APPLICATIONS for the APPOINTMENT. 

In selecting a Candidate, the Council will attach importance to the following 
qualifications :— 


Tact and business capacity. 

Being in touch with the Profession. 

General Education and a knowledge of French and German. 
Technical knowledge. 

The salary to commence with will be £400 per annum. 

Applications should be addressed, not later than the 80th April inst., to The 
Chairman of the Secreta ip Committee," Institution of Electrical Engineers, 
28, Victoria-street, W nster. 

Offices of the Institution, 

7th April, 1897. 


ELEGRAPH CLERK.—VACANCY in Government Tele- 
graph Department, Geld Coast. Salary £200, by £10 yearly to £250, and free 


TS. 

Candidates must be between 22 and 80, and unmarried. Selected candidate must 
pass medical examipation. Appointment probationary for three years. Free pas- 
sage to the Colony ; half sal paid from date of embarkation: full salary from 
date of arrival. Six months' leave on fuli salary after each period of twelve con- 
secutive months of resident service. Free passages home and out again. Eligible 
for pension at 55, or sooner if invalided.—Applications should be addressed to the 
Colonial Office (West African Department), Downing-street, S. W. 


` CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 

AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 

EXCHANGE, are inserted in TAI ELECTRICIAN ” аё the following low rates: 
Three Lines and Under TIU ee: lB 6A 


Per Line After ow or oon oe 7 eum 64. 
Nine Words to the Line. 


By Order. 


SITUATIONS VACANT AND WANTED, &c. 
YNAMO and ENGINE SUPERINTENDENTS RE- 


QUIRED. First-class men only need apply.—CHATHAM ELECTRICITY WORKS. 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.—For terms, &c., 
address V. P. P.,“ Blectrician Office, Salisbury-court, Fleet-street, E. C. е 


LECTRICIAN (German, 21), apprenticed аз mechanic, 


two years with Schuckert and Co., of Nuremberg, as practical fitter, and two 

ears’ study at а techuical high school, where passed with distinction, seeks 

LOYMENT. Not afraid of practical work. Fair knowledge of English. Highest, 

references. Personal interview solicited. — HERMANN BOHLE, 26, Spring-roád, 
Edgbaston, Birmingham. 


LECTRICAL WIREMAN,—Good hand. Lighting, belle, 


telephones; can fill up time in general workshop. Good references. C. C. 
18, Church.street, St. Ebbis, Oxford. i 


үү IREMAN, having had several years’ experience in instal- 
lation work, SEEKS EMPLOYMENT ; good reference from last employer.— 
„G. C.; 7, Almorah-road, Islington. 


DOULTON«CO., 


"MANUFACTURERS OF 


PLUM BAGO (JRUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c. 


- 
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Depots : 
LIVERPOOL, MANCHESTER, 
f AE BIRMINCHAM, 
Wn ST. HELENS, LANCS., and PARIS. 


MBETE. LONDON, S.H. 
C 


XX. 
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WANTED, and FOR SALE. 


D*YN AMO WANTED, Shunt-wound, 60 volts, about 30 to 


40 amperes; good make and conditioa eseential.—State price and full parti- 
culars to EDWARD KENEALY, St. Andrews, Watford. 


— ЕСИНЕ 


WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 
Aor "DET and Co., 29, Ludgate hill, London, E.C., and 256, Ferndale-road, 
Brixton, W. 


LATINUM UTENSILS, SCRAP, LAMP TOPS. — Best 
prices | by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 


Platinum sold 
TV, YNAMOS. 


Statter, 65 volts 55 amperes, compound, 700 revs. 
Clarke.Chapnran, 65 volts 60 amperes, shunt or compound, 1,500 revs. 
Gardner, 100 volts 24 amperes, compound, 1,600 revs. 
Gardner, 100 volts 9 amperes, compound, 1,780 reve. 
Conrady, 50 volte 40 amperes, compound, 1,800 revs. 
Gardner, 30 volta 7 amperes, 3,000 revs. 
Gardner, 50 volts 8 amperes, 3,200 revs. 
8 Crompton-Pochin ARC LAMPS. 
6 Richardson ARC LAMPS. 
What offers ?—Apply, TUBE Co., Limited, 1000, Queen Victoria-street, Е.С. 


NE ELECTRIC LIGHTING PLANT, suitable for about 


800 incandescent lamps, consisting of one Crossley’s 20 h. p. (indicated) Gas 
Engine, with Small Engine for starting; one Crompton’s Dynamo, 180 amps., 
105 volts, 630 revs., with heavy balanced Fly-Wheel; also one Crompton's Dynamo, 
120 amps.. 60 volta, 1,000 revs , suitable for arc lamps or a small installation ; also 
one Crossley's 4 h. p. Gas Engine, with Small Dynamo (100 volts) attached, suitable 
for 4) incandescent lamps. All in first-rate order and condition  Keason for selling, 
town supply now installed. Offers wanted. Open for inspection any time.—Apply, 
THOMAS BEECHAM, Bt. Helens, Lancashire. 


POCKET ACCUMULATURS, Electric Cycle Lights, and 


Scarf Pin Sets ; all guaranteed. Testimonials daily. Illustrated list, stamp.— 
CHARLES LEONARD FORD, Electrical Engineer, Stalybridge. 
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NOTES. 


In so far as healthy electric railway enterprise is concerned, 
the rejection by Mr. Woops Committee of the City and 
West End Railway Bill is distinctly a matter for congratula- 
tion. Like its congener, the Central London Railway, which 
was promoted by the same financial group, the City and West 
End line was hopelessly over-capitalised. Electricity has 
nothing to gain by being associated with schemes of this 
kind. Money would, we doubt it not, have been made out of 
this project, but not by the bond fide investor. 


In another column will be found the full text of Major 
CarDEw’s report on the recent Hampstead fatality. This 
report effectually dissipates the so-called mystery surrounding 
this accident, of which so much was made at the Coroner's 
inquest. As we had some reason to expect at the time, the 
cause of the unhappy man’s death was an “insufficient and 
illusory " earth-connection, the only earth-connection being 
to an iron bolt let into the wall of the chamber, and sur- 
rounded, we believe, with cement. The way in which the 
transformer case became charged was also far from mysterious. 
The holes in the iron case through which the leads came in 
were not bouched with non-conducting material in any way, 
and an ordinary india-rubber-covered wire had been passed 
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through, and then bent down through a right angle to reach 
the high-pressure terminal. This sort of work is scarcely 
respectful where 2,000 volts are concerned, and, of course, 
it does not comply with the regulations. Under these cir- 
cumstances, and, indeed, under any circumstances, the six 
recommendations of the Report cannot be cavilled at as grand- 
motherly. Electrical engineers cannot too soon recognise 
that their standard of safety must be higher, much higher, 
than that of the earlier-born industries, and that, since man- 
kind has not as yet evolved an electrical sense, men moving” 
about among high-pressure conductors are exposed to peculiar 
dangers, against which it is absolutely necessary to take 
peculiar precautions. We trust the responsibility for the 
earthing of the 2,000-volt transformer on a bolt imbedded in 
cement, and the bending of a 2,000-volt indiarubber-covered 
lead through a right angle round a metal edge, will be traced 
to the proper quarter, and an example made. 


THE experiments made by Prof. G. M. Mincmm, and de- 
scribed by him in an article this week, tend to show that, at 
any rate in certain special conditions, the resistance of a layer 
of still air is not lowered to a conducting value by the passage 
of Röntgen rays. There is, however, a considerable difference 
between these conditions and those under which both RóNTGEN 
himself and Prof. J. J. Тномѕох and Mr. Котневғовр have 
been able, apparently, to break down the insulating properties 
of a gas by passing Róntgen rays through it. It will be 
remembered that these investigators found that when X-rays 
are passed through air, and the air is subsequently blown or 
passed in a stream against a charged conductor, rapid leakage 
takes place, as if the insulating property of the medium had 
been broken down. Prof. THomson and Mr. RUTHERFORD 
found, further, that the passage of electric current through 
the modified air destroys its discharging powers; so that the 
current which the conductivity of the modified air may permit 
to pass in the form of leakage is determined by the amount of 
modification impressed on the air by the rays, and does not 
increase indefinitely with the potential difference. Thus, if 
conductivity of any sort is established by these rays, it is of 
necessity conductivity of a special kind, and unstable in 
character, and such as does not strictly conform to Ohm's law. 


Ir is possible that in these special limitations, combined 
with the difference in the conditions of the two experiments, 
may be found the true explanation of the failure of Prof. 
Mixchix to obtain evidence of apparent conductivity that the 
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experiment of Тномвох and Котневғовр seemed to indicate. 
The discharge of a conductor electrostatically charged toa high 
potential is an easier thing to effect, and requires a less fall in 
resistance, than the establishment across a quasi-dielectric of a 
current from a 76-volt battery. 


A Parer on The Insulating Medium surrounding a Con- 
ductor the Real Path of its Current," recently read by Drs. 
Houston and KENXEL.LVY] before the American Philosophical 
Society, is a popular and, generally speaking, accurate sum- 
mary of those modern views of the phenomena of an electric 
circuit which regard the conductor as the guide to an action 
taking place principally and initially in the medium sur- 
rounding it. But is it quite correct, or shall we say 
orthodox, to say that the medium is the real path of the 
current? Can it be alleged that there is no current in the con- 
ductor, but that all the amperes are outside of and around the 
conductor in the insulating dielectric? We confess that Drs. 
Hovston and KENNELLv's interpretation of modern views is, in 
this respect, different from our own, and we think it is less con- 
fusing to define the medium as the path of the energy of the 
electric transmission, the current being an unavoidable secon- 
dary phenomenon and a necessary evil. To be able to regard 
ihe current as flowing along the dielectric we should have to 
modify very considerably the ordinary conception of an electric 
current, and the use of the word “current for both the 
energy stream, so to speak, and the electrical displacements 
within the conductor, could not fail to lead to confusion. 
Even then we could hardly use the possessive pronoun as used 
by the authors of this Paper, for if the real path of the current 
is in the medium, the conductor can have no claim to it, 
unless, indeed, we are to believe that the current ought to go 
through the wire but obstinately refuses to do so. 


To those who are interested in the rating of engineering 
undertakings, but who do not possess a knowledge of the prin- 
ciples involved, we may commend for perusal the short Paper 
read last Monday before the Society of Engineers by Mr. P. 
MicnmagL Farapay. The only clear impression we came away 
with after carefully listening to the Paper and subsequent 
discussion was that whilst the theory of the rating of engi- 
neering undertakings might be as clear as the noonday to 
experts, notwithstanding the frequent and irritating invoca. 
tion of the hypothetical landlord and the hypothetical tenant, 
the practice is evidently intended to support the maximum 
number of surveyors, valuers, and lawyers. 


Tux transparent clearness of the theory of rating is obvious 
from the following extract from Mr. Farapay’s Paper: 
“ The facts, firstly, that trade profits are not rateable, and 
secondly, that the rateable value of such undertakings as canal 
or railway companies is calculated upon their receipts and 
expenses as going concerns is to the casual observer irrecon- 
cilable, but upon carefully studying the matter the equity and 
fairness of both of these rating rules are fully demonstrated.“ 

ndeed ! 


9 

Тнем, as to practice. Mr. Farapay observes, Now it would 
be a comparatively easy task for a properly constituted body to 
determine the rental value of the whole system of the London 


North-Western Railway, for example, and then to apportion 
the rateable value to the several parishes claiming a share, 
according to the length of line in each parish.” But this prin- 
eiple, possibly because it is easy of application and substantially 
just, has been set aside by the courts, since it involves, on 
paper, something in the nature of injustice, However that may 
be, we should not be surprised to learn that the nett receipts 
from this source of all the local authorities concerned would, 
if apportioned upon this plan, be greater in the aggregate, and 
probably in each individual instance, than they now are upon 
the nominally more equitable but infinitely more complex 
system involving the separate assessment by each separate 
authority of each separate little bit of line. The present system 
is entirely based upon the opinions and imaginations of a large 
number of individuals, and is a wild revel of hypothetical 
landlords, hypothetical tenants, and big bills of costs, the 
latter by no manner of means hypothetical. 


Royal Society.— Among the Papers down for reading yester- 
day we notice one by Mr. A. А. C. Swinton on The Production 
of X-rays of Different Penetrative Values,” and one by Mr. 
J. A. McClelland on “Cathode and Lenard Rays." 


Oable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,1 iva — 
Obidos— Parintins . Dec. 7,1896 .. — 
Saigon— Bangkok .................. Feb. $, 1897 — 
Emden — Vigo Mar. 24, 1897 Mar. 30, 1897. 


Telephony in Berlin.—The Berlin telephone authorities have 
decided to allow two non-subscribers to talk with one another 
between two call offices. The called non-subscriber will be 
fetched from his house to the nearest call office by special 
messenger. The charge is to be a shilling for a five minutes 
conversation. 

The Dublin-Dalkey Oars.—Mr. Ritchie stated in the House 
of Commons this week that the Board of Trade were being 
legally advised as to whether they had any power to allow the 
speed of the cars on the Dublin Electric Tramways to be raised 
above the limit imposed by the Act, namely, eight miles an hour. 

A Big Dynamo Set.—The Electric Construction Company 
have just received an order from the Manchester Corporation 
for one of their continuous current multipolar dynamos coupled 
to a Musgrave engine of 2,500 1. f. 7. This is, we believe, by far 
the largest combination of the kind yet ordered in this country. 

International Telephone Trunk Lines.—The negotiations 
between the German and Hungarian Governments for a tele- 
phonic trunk line between Berlin and Budapest having now 
been brought to a successful conclusion, the construction of the 
line is to be commenced forthwith, and it is expected that it 
will be ready by the beginning of September. 

Obituary.—Dr. H. von Stephan, Imperial Minister for 
German Posts and Telegraphs, passed quietly away at halt 
past 12 o'clock on Wednesday morning, aged 66. He retained 
consciousness until shortly before his death. Dr. von Stephan 
was elected an honorary member of the Institution of Electrical 
Engineers only a few weeks ago. He had been associated with 
the Prussian and German postal services since 1848. 

Personal—Mr. George Draper, F.R.G.S., secretary of the 
Eastern and Eastern and South African Telegraph Companies, 
has been nominated by His Majesty the King of Portugal 8 
Knight of the Portuguese Royal Military Order of Our Saviour, 
in recognition of Mr. Draper's long association with submarine 
telegraph enterprise in connection with Portugal and her colonies. 
Nature announces that Prof. Henry E. Armstrong, F. R. S., 
has been elected a member of the Atheneum Club, under the 
rule which empowers the annual election by the Committee of 
nine persons of distinguished eminence in science, literature, 
the arts, or for public services.” 

Royal Institution The following are some of the lecture 
arrangements after Easter :—Prof. Dewar, three lectures on 
“Liquid Air as an Agent of Research.” The Friday evening 
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meetings will be resumed on April 30, when a discourse will be 
given by Prof. J. J. Thomson on “ Cathode Rays.” Succeeding 
discourses will probably be given by Lord Kelvin, M. Moissan, 
Mr. W. H. Preece, and Prof. William Crookes. 

Prizes.— Nature announces that the Reale Instituto Lom- 
bardo has awarded a Cagnola prize of 2,500 lire and a gold 
medal to Dr. Andrea Giulio Rossi, of Padua, for his essay on 
“Methods of Registering the Phases of Two Alternating 
Currents.” The same Institution now offers a prize of 1,200 
lire, open to competitors of all nationalities, for experiments con- 
firming Maxwell’s theory of dielectric stresses. The descriptions 
of the experiments must be written in Italian, Latin, or French. 

The Endowment of Science.—Mr. H. Wilde, President of the 
Manchester Literary and Philosophical Society, has presented 
to the Académie des Sciences the sum of £5,500 to be invested 
in French Rentes. The interest, amounting to about 4,000f., 
is to be awarded aunually as a prize to the author of the work 
on Astronomy, Physics, Chemistry, Mineralogy, Geology, or 
Mechanics which may be regarded by the Académie as the 
most deserving. Mr. Wilde makes this donation in recognition 
of the advantages he has derived from French science. 


The Keith Meter Competition. At a recent special meeting 


of the Royal Scottish Society of Arts, a report by the Com- 
mittee appointed to adjudicate on the electric meters that 
had been submitted in competition for the special Keith prize 
of £50 was read. Nine meters were sent in. These were 
tested at the Edinburgh central station with continuous and 
alternating currents. The Committee were of opinion that 
while several of the meters possessed many points of novelty 
and ingenuity which might be capable of further development, 
mone of them were of sufficient merit to warrant the Society 
in making any award. 

The Electric Light in Parliament.—Replying to Mr. Weir, 
Mr. Akers Douglas stated, in the House of Commons on 
Wednesday, that the price paid under contract for a fixed 
period for electric light in the Houses of Parliament, was 6d. 
per unit. It was found impossible to seeure a lower price, 
seeing that the Company specially provided plant for the 
building, including an alternative supply. There was no 
suitable space in the Houses of Parliament for a complete 
installation for the production of electric light, and it would 
be necessary to provide a site, as well as special buildings 
and machinery, at a great cost. 

Telephonic Communication between England and France.— 
The preliminary arrangements are now completed for laying 
across the English Channel two additional telephone cables. 
The first cable will be laid shortly by the Monarch,” the 
second being laid by the French Government, for whom it has 
been constructed in France. There are two circuits in each 
cable, so that with the cable already laid there will be six 
circuits available for public use instead of two as at present. 
When the additional cables are at work facilities for inter- 
national telephony will be given to the large commercial centres 
both in England and France, instead of confining them to 
London and Paris only as at present. When the two new 
cables are laid there will be in alf about thirty-four telegraphic 
and telephonic circuits across the English Channel. 

International Telegraply.—* The Electrician " Printing and 
Publishing Company has just published the official French 
text and English translation of the Rules and Service Regula- 
tions affecting international telegraphy, as revised at the 
Budapest Conference, June-July, 1896. To leading commercial 
firms, and to all who use the telegraph for international 
messages the book should be of value. It contains the complete 
regulations which govern everything in connection with inter- 
national messages, and shows merchants the regulations under 
which refunds and repetitions are made; and, in fact, places 
them in possession of complete information respecting the work- 
ing of international telegraphs. Attention may be directed 
to the indications given where alterations have been made 
from the previous revision (Paris, 1890) ; these alterations are 
clearly shown in italics and in footnotes. An analytical index 
and prominent running headlines offer facility of reference. 

The Telephone Trunk Line Delays.—ln the just-issued 
fifteenth Annual Report of the Council of the London Chamber 


present situation. 
least not yet, nor is German patent law the same as English 
patent law; but this defeat, temporary, it may be, of what is 


will be free, so far as Tesla is concerned, within another 
| years. it | 


of Commerce to the members, it is stated that :—“ Numerous 
complaints have been received both in Loudon and in other 
large towns as to the increasing delays occurring in telephonic 
communication over trunk lines since the management of this 
has been taken over by the Post Office, and consequently been 
thrown open to the general public. It is understood that since 
the use of the trunk lines bas been extended from the sub- 
scribers to the general public the traffic on the trunk lines has 
enormously increased. The increase has already extended 
beyond the carrying power of the existing cables, but the 
authorities are busily occupied in laying down new trunk 
cables, and it has been considered preferable to wait uutil these 
new cables are in operation before approaching the Post Office 
ou the subject. A representative Committee has been appointed, 
which will watch development, and, if necessary, will take action 
on this question.” | 


Modern Opera Houses and Theatres.—The second volume 
of Mr. Edwin O. Sachs! work, '*Modern Opera Houses aud 
Theatres," will be issued early in May. The liberal support 
afforded by the subscribers has enabled the author to materi- 
ally extend his original programme, and no less than 300 
well-known playhouses will be dealt with. Sixty theatres of 
recent date, representing Austria, France, Germany, Great 
Britain, Greece, Holland, Italy, Roumania, Russia, Spain, and 
Switzerland, are now fully described on 200 large folio plates 
in the first two volumes, and there are nearly 1,000 views, 
sketches and diagrams distributed in the text. Among the 
first subscribers were: The Science and Art Department, South 
Kensington, H.M. Patent Office, and other public authorities 
at home and abroad—further, the Royal Academy of Prussia, 
The Royal Technical College of Vienna, and many educational 
institutions and public libraries; while the private subscribers 
are headed by Sir Henry Irving, Sir David Salomons, Bart, &с. 
Mr. B. T. Batsford, of High Holborn, is the publisher, and the 
third volume of the work will be ready in December. 


The Polyphase Patents in Germany.—We are informed that 
the German Patent Office has given judgment in the matter of 
the plea of nullity urged by the Allgemeine Elektricitä ts 
Gesellschaft, and has declared void the two Tesla patents, 
D.R.P. 47,012*, and 47,885*, “for motors with revolving 
current and transformers with revolving currents.” Against 
this decision an appeal has been lodged with the Reichs- 
gericht. On the other hand, the plea of nullity of the 
patent agent, Carl Pieper (Schuckert and Co.), against the 
patent of Ganz, D.R.P. 53,416* (branching off of lamps from 
two, or motors from three or more conductors), has been 
rejected by the Patent Office. Against this decision also 
an appeal has been lodged with the Reichsgericht. In view of 
the manner in which the Westinghouse Company keeps the 
English Tesla patents “hung up,” it would be interesting to 
know just what they and English manufacturers think of the 
Of course, England is not Germany, at 


considered by some to be the master polyphase patent may 


possibly give pause to those responsible for Westinghouse 


In any event, the polyphase industry in this country 
five 


eed 


policy. 


Physicists and Psychologists.— We have been favoured with 


a copy of Light: a Journal of Psychical, Occult and Mystical 


Research, containing the report of a candid, yet sympathetic 
address, by Dr. Oliver Lodge to the London Spiritualist Alliance, 
on “ The Attitude of Scientific Men to Psychical Investigation 


in General and to the Spiritualistic Hypothesis in particular." 
The main text upon which Dr. Lodge preached was the desira- 


bility of convincing the sceptical outside world that spiritualism 


is something more than “а hypothetical explanation of a 
series of imaginary facts" and the necessity, if this were 
attempted, of rigidly separating fact from fiction. 


It was 
wonderful, he said, how “а small trace of fiction spoils the 
taste of a whole bushel of fact.” It was no good, if they 


desired to convert the unbelievers, to shun criticism and 
investigation and assert that the phenomena were too delicate 


to be observed by or in the presence of strangers. It was 
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“the mark of a truth that it will stand a thorough sift- 
ing and probing, and will emerge the better for the process ; 
hence such probing should be encouraged.”—-Amongst the 
advertisements of this journal of light and leading we note one 
of a gentleman who deals in “ curative magnetism,” and who 
cures at 5s. a visit (servants, &o., 38. 6d.) Another gentleman, 
a B.A. Cantab, offers to give advice or information on any 
subject,” and to foretell * good and bad periods of life" for 
the quite modest sum of sixty pence. One advertiser supplies 
“cabinet photographs of invisible persons,” апі “ Urania,” 
whose address is painfully mundane and business-like, tenders 
“astrological advice on constitution, disposition, abilities, busi- 
ness prospects, marriage, &c."—'* Mieux vaut savoir peu de 
choses, mais les savoir effectivement, que de s'imaginer savoir 
beaugoup de choses et se repaitre de chiméres.” 

A New Use for X-Rays.—Throughout his Royal Institution 
lecture on ** Metallic Alloys and the Theory of Solution " last 
Friday, Mr. Heycock drew analogies between ordinary aqueous 
solutions of salts and solutions of metals in metals, and he con- 
cluded his interesting discourse with the description of an 
experiment of exceptional interest. He first explained that 
when a salt, such as potassium permanganate, is dissolved in 
water and the mixture is then slowly frozen, the salt separates 
itself from the ice and forms a core in the centre of the vessel. 
He then drew attention to the fact that the composition of 
metallic alloys is and always has been a vexed question; that 
is to say, it has always been very doubtful whether the metals 
which compose the alloys form a homogeneous mixture, or 
whether they exist as small distinct particles which are capable 
of being separated from one another. Now, some metals, such 
as sodium, permit of the passage through them of Róntgen rays, 
while others, such as gold, prove to be quite opaque when sub- 
mitted to the radiation from a Crookes tube. Having made an 
alloy of sodium and gold, containing & very small percentage 
of the latter metal, he allowed it to cool very slowly, just as 
the solution of potassium permananate in water had cooled. 
When cold & very thin section was cut, which was then radio- 
graphed. The radiograph revealed the fact that the sodium 
had crystallised out from the general mass. This is one of 
the most interesting results which have been brought about 
by means of X-rays, and it opens up a wide field of research in 
microscopic photography whieh will probably enlighten us 
considerably with regard to the true nature of alloys. The 
atomic weight of sodium is 23 and that of gold 197, so that 
sodium is roughly eight times more transparent to X-rays than 
gold. The atomic weight of carbon, on the other hand, is 12, 
and that of iron is 56, so that their transparencies are only as 
5 tol. However, the difference is sufficiently large to warrant 
X-ray research into the true nature of the various brands of 
steel and iron. | 

An Historie Telegram.— All historians of the Mutiny refer 
to the famous telegram of May 11, 1857, which warned 
the Punjab of the outbreak. Mr. Bosworth Smith speaks of 
it as the fateful telegram from Delhi which electrified the 
Punjab. Mr. Holmes, describing the incident, says :—‘ In 
the telegraph office hard by, a young signaller was standing 
with his hand upon the signalling apparatus. The mutineers 
were almost upon him, and more and more plainly he heard 
them yelling as they swept along. Still he went on with his 
work. Click ! click! sounded the instrument. Flashed up the 
wires to Umballa, to Lahore, to Rawulpindi, and to Peshawur, 
this message warned the authorities of the Punjab :—‘The 
Sepoys have come in from Meerut, and are burning everything. 
Mr. Todd is dead, and, we hear, several Europeans. We must 
shut up.“ The mutineers burst in, the last click died away, 
and, in the performance of his duty, the signaller was slain." 
Sir Herbert Edwardes subsequently stated publicly in England 
that this message was the means of the salvatiou of the Punjab. 
Mr. Brendish, the survivor of the two signallera and the sender 
of this message, has just retired from the Indian Telegraph 
Service, and the Pioneer, of Allahabad, takes occasion to tell the 
story of the message from the records of the department. Mr. 
Todd was in charge of the Delhi telegraph office, having under 
him two signallers, Brendish and Pilkington, aged 18. On 
Sunday, May 10, at 4 p.m., it was found that the line from 
Meerut was interrupted, and Mr. Todd started to find out the 


break. At the bridge of boats across the Jumna he was met 
by the mutineers the following morning and murdered. The 
lads, who were left alone in the office outside the Kashmir gate, 
saw the mutineers pass, and continued steadily telegraphing to 
Lahore all the news brought in by peons as to the doings of 
the mutineers in the city. Brendish went out at noon to see 
what was going on, but was desired by a wounded British 
officer to go in and close the doors. There for two hours the 
two, with the widow and child of Mr. Todd, remained, and at 
2 p. m., Brendish went to the Umballa instrument and tele- 
graphed the historic message, which ended with-—“ and now I 
am off.“ The two took Mrs. Todd and the child to the Flag- 
staff Tower, where the Europeans had congregated,and from there 
they saw the blowing up of the magazine. That night they 
fled and made their way to Umballa, Before they left the 
tower Pilkington went back to the office to send a message for 
an officer, and this daring mission he accomplished, for the 
message is recorded as having been received. The effect of the 
warning message to the Punjab was that the regiments tainted 
with mutiny were disarmed before they knew what had taken 
place at Meerut and Delhi. Mr. Brendish served through the 
Mutiny, and in 1859 rejoined the telegraph service, ultimately 
rising to be telegraph master, оп a salary of Rs.200 a month. 
On his retirement the Government of India have granted him 
а special pension equal to his salary, and the Viceroy bas ex- 
pressed his appreciation of and congratulations on the great 
service he rendered to his country on May 11th, 40 years ago. 


Contemporary Electrical Science.—No. 13 of the Comptes 
Rendus is made highly interesting by a communication from 
Н. Morssan, who announces that the black coating produced 
on diamonds exposed to cathode rays is a very stable form of 
graphite. It is gradually dissolved by a mixture of potassium 
chlorate and fuming nitric acid. What makes this discovery 
specially important is the fact that the transformation of the 
diamond into graphite requires a temperature of at least 
2,000°C. Moreover, graphite of such high stability as that 
found on the diamond after exposure requires a tempera- 
ture of the electric arc (3,600°C.) for its production. Of 
course, it does not follow that such a temperature i8 
actually produced by the impact of the cathode rays, 
but if it is not, the latter must possess some chemical 
property not hitherto investigated. Another important. 
contribution is that by Н. DzsLANDRES on the mutual 
action of eleotrodes and cathode rays.  Investigating the 
apparent repulsion between two beams of cathode rays from 
two electrodes placed close together, he found that a corres- 
ponding attraction could be produced by making one cathode 
into an anode, or by leaving it unconnected. Most of the 
phenomena may be explained by the electrostatic action 
between the two electrodes, which modifies the charges and 80 
affects the rays only indirectly. But one observation shows 
that there is something more to be explained. On surrounding 
one beam by a mica cylinder, all action ceases. It is 
necessary that the rays interpenetrate each other. 
In No. 93 of the Résumés of the Société Francaise de 
Physique will be found some further contributions to the 
study of the X-ray action upon gases.  PERRIN's method 
of studying this action by dividing it into volume aud 
surface ionisation does not square with the simple law dis- 
covered by Benoist and Hurmuzescu, according to which tbe 
rate of dissipation is proportional to the square root of the 
density of the gas. L. Benoisr has followed up this law for 
pressures varying from l'7cm. to three atmospheres, without 
finding any greater deviation than 3 per cent. The Philo- 
sophical Magazine for April also contains a contribution on 
X-rays and gases, by E. RuTHERFORD, with & note appended by 
J. J. THowsow. It deals with the electrification of gases, and 
the absorption of X-rays by gases and vapours. The author 
shows that the separation of the positively and negatively 
charged particles may be easily affected, and that they travel 
with a velocity not exceeding lom. per second with a potential 
gradient of 1 volt. Prof. Thomson points out that the abeorp- 
tion experiments prove that the weakening of the rays 18 
proportional to the number of Faraday tu"es stopped. He 
adds the significant remark that the rays are probably of the 
nature of an electromagnetic wave or impulse.—[E. E. F. 
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Blectrochemie Ihre Geschichte und Lehre. By WitHetm OstwaLp 
(Leipzig : Veit and Co.). First Notice. 

This monumental work appears in the shape of two paper- 
covered volumes, individual in their form but continuous in 
their matter. The history of electro-chemistry is begun at 
the time of Beccaria, who, in the middle of the 18th cen- 
tury, succeeded in reducing various metallic oxides and sul- 
phides to their respective metals by the passage of Leyden jar 
discharges, and is continued to the latest stages of develop- 
ment of the theory of electrolytic dissociation in which the 
author's own work has been a potent force. The historical 
portion has been compiled in most cases from the 
original papers and treatises, and is illustrated by repro- 
ductions of old prints, some of them very curious and 
interesting. Long quotations are given from the writings 
of the earlier physicists and chemists, and form a con- 
siderable portion of the book. Such quotations are fol. 
lowed by the author’s exposition of the significance, patent 
and latent, of the investigator’s experiments and hypotheses ; 
and in these interpolated comments the growth of what are 
now fundamental ideas is indicated, and the trend of the 
thought then current is traced, 

The first 758 pages (divided into 14 chapters) of the book 
take the reader to the end of what is to the modern student a 
period which in point of thought, rather than time, may be 
reckoned medieval The recognition of the truth of the law 
of the conservation of energy in electro-chemical changes was 
not clear or precise until the time of Joule. Earlier workers 
were without the requisite knowledge, and in many instances 
blundered strangely in consequence. So firmly engrafted in 
the mind of men of the present generation is the hypothesis 
that energy can be neither created nor destroyed, and that every 
change in its form has an exact quantitative basis, that to read 
at the present day speculations seeming almost grotesque in their 
disregard of what is now viewed as axiomatic, is of the nature 
of a revelation. Yet it is good to have these early records 
reprinted—good in two ways, for they serve at once as an 
encouragement and a monition; as an encouragement, because 
they prove that the investigators of the past made but slow 
and stumbling progress, and that the great discoveries and 
vast generalisations which they have bequeathed to us 
have only been sorted out laboriously from what is, 
to put it quite frankly, а mass of intellectual lumber. 
Equally as a monition, in that these records contain 
many theories and speculations plausible and convincing 
at the time when they were promulgated and now not 
even remembered, far less believed. Would it not be well 
that we of this era should cultivate a little modesty in setting 
forth what appear to us new truths, preserving that becoming 
quality until our ideas have been established beyond doubt ? 
Seeing that such establishment cannot be looked for until at 
least a generation has elapsed from the date of the pro- 
nouncement, modesty would then be general and continuous, 
instead of sporadic and occasional. 

Let us now examine in what manner and with what success 
the scheme adopted by Prof. Ustwald has been carried out. 

An example of the method is afforded by the section devoted 
to a description of the labours of one of the earliest workers 
—Galvani. There is, to begin with, an elaborate account of 
the first observation of muscular contraction produced by 
electricity, and of the subsequent experiments made to deter- 
mine the cause and conditions of contraction. This is 
illustrated by several quaint old drawings of remarkable 
perspective. Criticism is then passed on Galvani's work, in 
terms of which the following is a précis. “ Galvani’s observa- 
tion that muscular contraction could be produced without 
perceptible impress of electricity from without, led in due 
order to the belief that the force was inherent in the muscle. 
But no alternative explanation was diligently sought, 
and thus Galvani fell into error; his conception of a 
muscle as consisting of a collection of small Leyden jars 
followed naturally enough. But Galvani must be counted 
blameworthy in overlooking the significance of the nature of 


the conductors used to link muscle and nerve, for this has no 
analogy in the discharger of a Leyden jar, the nature of which 
is indifferent. Thus he missed the true explanation of the 
phenomenon." In the original about a page and three-quarters 
are occupied with an expansion of these statements. 

To go straight to the point this is the weakness of Prof. 
Ostwald's book: it is insufferably diffuse; it is crammed with 
little essays on how scientific investigations should be con- 
ducted, and with dissertations involved, prolix and platitudinous, 
on how errors are committed and avoided. "We do not think 
that it would be just to accuse the author of book-making, 
for the selection of original passages has been judicious. 
(though they are often needlessly long), and the commentary 
is careful and shows much insight. By a scholarly reader of 
ample leisure, the long quotations and somewhat dilute dis- 
quisitions might be considered harmless and not unpleasant; 
but to the earnest student and busy man of affairs, anxious to 
gain a more exact and comprehensive knowledge of the pro- 
gress and outcome of one of the most fascinating and difficult. 
branches of physical science, the burden of words is ** intoler- 
able and not to be borne." Having said this, we hasten to 
add that Prof. Ostwald has the qualities of his defects. In 
the chapters succeeding that which we have chosen as fairly 
representative, the same plan is pursued with similar resulta. 
Volta's great advance in determining that electricity is actuall 
produced when dissimilar metals are brought into contact wit 
an electrolyte, was marred by a mistake which did much harm 
to the science for many years—to wit, theidea that the ultimate. 
source of current was contact and not chemical action. 
Not until the energy relations of a cell were effectively studied 
did the long-lingering contact theory receive its соир de grace. 

A large section of the book is allotted to a description of 
instruments of electrical measurement used in early days. 
What interest the subject possesses is chiefly historical. 
Whatever the true cause of the production of a current by a 
galvanic cell, applications of the current thus obtained as an 
instrument of research soon followed, and the genius of 
Davy turned it to the use of the chemist with such exemplary 
success that his investigations may be said to have laid the 
foundation of every utilisation of electrical energy for industrial 
electrolysis and analytical procedure which has since been 
devised. Some 40 pages are occupied with an account of 
various myths, such as the existence of an ‘electric acid," 
the power of the current to cure congenital deafness and the 
like, which sprang up when galvanism was young. They are 
no more absurd than some of the fictions lately circulated 
concerning X-rays. 

The tenth chapter, which discourses of early electro-chemical 
theories, includes an account of the work of Grothuss; and it. 
is here (p. 816) that the author rightly points oat in what the 
most notable advance made by Grothuss consists. It is the 
idea of successive decompositions and recombinations through- 
out the chain of molecules forming an electrolyte, during the 
passage of the current, which was to prove particularly fruit- 
ful. In this same chapter the highly practical conclusion 
due to Davy, that a metal may be protected from attack by 
the presence in contact with it of a metal electropositive 
thereto, is shown to have arisen from his experiments. 
made to determine the best method of preventing the 
corrosion of the copper sheathing of ships. We believe 
that the device then suggested of attaching pieces of 
zinc to the copper was found so effective as to keep the 
copper unduly clean, and to permit the attachment of marine 
animals in such profusion as to retard the vessel. The 
eleventh chapter is not directly relevant to the subject of the 
book, being concerned with the history of the investigation of 
electromagnetic phenomena and the enunciation of Ohm’s 
law. Much space is devoted to the bitter and persistent war 
between the upholders of the contact theory and the chemical 
theory, of whom it has been well said that the latter ignored 
facts and the former were ignorant of dynamics. One of the 
best chapters in the book is the thirteenth, setting forth 
the labours of Faraday and his memorable generalisation. 
Lavish use is made of quotation, as in other parts of the 
work; but the exegesis is of high quality, and is wholly 
acceptable. The simple lucid language of the English 
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chemist is a great relief after the somewhat nebulous 


periods of many of his contemporaries and forerunners; and 


his constant and skilful recourse to methods of quantitative 
experiment assures us that we are getting on to firm ground. 
This is the characteristic note of all that work which was 
coeval with Faraday, or succeeded his, and was the stepping 
stone to the full recognition of the energy principle. 

To sum up our opinion of this earlier portion of what is 
indisputably a remarkable book, The work to this point is 
constructed from passages from the publications of original 
investigators, setting forth thelr erroneous speculations as 
well as their fruitful hypotheses; the commentary on them, 
supplied by the author, is subtle'and acute; the slow building 
up of the structure which is now our heritage is shown at 
the moment of occurrence. But the execution of this great 
task is faulty: the original quotations are given at unreason- 
able length, and the commentary is far from concise; the 
teaching of electro-chemistry is overladen by its history ; the 
‘book, monument of labour and erudition though it be, stands 
in urgent need of condensation and revision. We long to 
read a version (not a translation) in the French. B. B. 


Theorie und Praxis der Analytischen Elektrolyse der Metalle. 
By Dr. BERNHARD NEUMANN. (Halle: Knapp.) 


Electrolytic methods of chemical analysis have not yet 


become so general in laboratory use, as they are without doubt 
destined to become. Two reasons have existed for this delay 
Ап their general adoption. A considerable initial outlay has 
been requisite upon the appliances and apparatus for gene- 
rating and controlling the electric current ; and, when all the 
appliances and accessories have been obtained, considerable 
experience has been necessary in order to obtain reliable and 
concordant results. The former hindrance is still in exist- 
ence; for although it is usual now to find most city buildings 
wired throughout for the electric light, yet the current supplied 
for lighting purposes is of too high a voltage for analytical 
work, and both transformers and storage cells are requisite 
when using such a current for analytical purposes. There are 
also a great many works-laboratories where these methods of 


analysis might with great advantage be adopted, and these are 


in most cases outside the wired areas of our cities and towns. 

The second hindrance. to the more general adoption of 
electrolytic methods, is to some extent removed by the publica- 
tion of the book under review. In it very full details are 
given of the apparatus used, and of the methods that have 
been worked out by numb.rs of experimenters in recent years; 
and careful attention to these details will no doubt make the 
attainment of reliable results possible, in a very short time, 
for those who have not hitherto had any experience in this 
new branch of analytical work. 

The author, in his preface, refers to the treatises of Classen 
and of Smith on this subject, and justifies the publication of 
hisown. The two books mentioned are, he says, chiefly con- 
fined to a description of their authors’ own methods and 
researches on this subject; such necessary details as voltage 
and current density are too often omitted; and current 
measurements, when given, are expressed in cubic centimetres 
of “ bang-gas,” instead of in the customary modern units. 
He therefore considers that the publication of a treatise on 
this subject, in which the work of other experimenters than 
Classen and Smith is fully acknowledged and drawn upon, 
and in which the most convenient and reliable methods are 
given, with the fullest details of current density and voltage 
in modern terms of measurement, is called for; and it is such 
a treatise that he has endeavoured to supply. 

The book contains 218 pages, and is well illustrated. A 
short summary of modern theories of solution and electrolysis 
occupies 29 pages; 71 pages are given to a description of the 
apparatus and accessories for carrying out electrolytic analyses; 
and the detailed descriptions of methods of separating metals 
from pure or mixed salt solutions fill the remaining 111 pages. 
In the first portion of the book the author gives a brief 
account of the work and the:ries of the following: —Berzelius, 
Daniell, Hittorf, Ostwald, Faraday, Clausius, Arrhenius, 
Grothuss, Kohlrausch, Van't Hoff, and Le Blanc. 

It is hardly necessary to say that the author (being a German) 
accepts implicitly the theory of solution and of electrolysis 


| analyses, are given. 


methods in their laboratories. 


based upon the work of Arrhenius; and that no mention is 
made of the controversy that has arisen upon the subject of 
solution, and of “ ionic dissociation." He merely mentions 
on page 23, that this modern theory leaves unexplained the 
origin of the electrostatic charges of electricity which the 
‘‘ions” in the free state bear; but he makes no reference to 
the caustic attacks by Prof. Henry Armstrong upon the whole 
modern theory of solution and electrolysis, or to the earlier 
controversy on the subject. 

In the chapter dealing with current generators, the author 
recommends for small laboratory requirements the Giilcher 
thermopile. The largest size in which this is made costs 
£9. 10s., and gives a current of about 2 amperes at 8 to 4 volts, 
with an expenditure of about 6 cubic ft. of gas per hour. It 
can be used for charging storage cells, and in conjunction with 
these, when used in series, is available for separations demand- 
ing a higher E.M.F. than 84 volts. 

In the third portion of the book very full details of the 
methods for effecting deposition of the metals from pure solu- 
tions, and from mixed solutions, such as occur in technical 
The usual feature of modern German 
scientific works—the copious references to the original litera 
ture of these methods of analysis—is much in evidence in 
this portion of the book One must regret that our countrymen 
have supplied but little to the literatnre of this subject. 

The author concludes his volume with the following expres- 
sion of opinion.“! On practical grounds a chemical separation 
will always accompany the electrolytic one. Rightly used, 
electrolysis will occupy in analytical chemistry an independent 
place, besides gravimetric and volumetric methods of analysis.” 

The book is well-written, well-illustrated, and contains up- 
to-date information on the subject with which it deals. It 
can be recommended to those who desire to adopt electrolytic 
Its perusal can also be recom- 
mended to those chemists who have not so decided ; for it will 
convince them that the range of application of electrolytic 
methods is much wider than they had imagined, and that the 


advantages and saying of time which would result from their 


adoption are, in many cases, exceedingly great. The metal- 
lurgical laboratory of the future will certainly be considered 
incomplete, without a most extensive and well-arranged instal- 
lation of fittings and apparatus for electrolytic work. | 


Entwickelung, Bau und Betieb der Elektrischen Ofen." By 
Dr. Wm. Borchers. (Published by Halle: Knapp.) 5 

This small handbook of 64 pages—No. 9 of a series, 
“ Encyklopadie der Elektrochemie — is apparently based upon 
articles which Dr. Borchers has recently contributed to the 
paper of which he is joint editor—/Zeitschreft fir Elektrochemie. 
The contents of the book are chiefly historical in character; 
the descriptions of electrical furnaces used in experimental 
work by investigators from the earliest days of the science, 
and of other forms intended for industrial use, but not at 
present in operation, occupying the greater portion of its pages. 
The descriptions are brief and fairly clear; and in nearly 
every case the test is amplified by illustrations of the furnaces 
described. With the customary German ardour for classifica- 
tion, Dr. Borchers has divided his subject into two main 
divisions, each of which is again sub-divided. When the 
subject is so small this elaborate treatment is calculated to 
raise a smile. Resistance heating and ‘Arc light 
heating " are the two main divisions referred to. О, 

With regard to the historical side of the subject, it is 
interesting to find that the resistance method of heating was 
first made use of in 1815 by Pepys; whilst Depretz in 1849 
and Johnson in 1858 were the first to use (or to suggest) the 
electric arc for metallurgical heating purposes. In 1878 and 
1879 C. W. Siemens patented furnaces which the author of 
this handbook considers possess all the essential features of 
those more recently patented. In view of these dates and 
facts, it is to be feared, some of the patents lately granted for 
electric furnaces would be difficult to uphold in a court of law. 
Of furnaces at present in operation, that in use at Spray for 
the calcium carbide manufactures, and the Herault crucible 
for producing aluminium, are the only two described. The 
furnaces used at Niagara for the production of carborundum 
are not mentioned. 
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The few pages (14) devoted to a discussion of the relation 
between the current used, the size of the carbon electrodes, 
and the temperature attained, by both methods of using the 
current, will be found of most practical value; and it is these 
pages which make the book worth the attention of those 
engaged in either the experimental or industrial use of 
electric furnaces. One must regret that Dr. Borchers has not 
dealt more fully with this side of the subject; for had the 
relative proportions devoted to historical and practical aspects 
of the subject been reversed, the book would have been of 
much greater value to practical men. 


THE ELECTRIC HEATING OF THE GENERATING 
STATION OF THE NIAGARA FALLS POWER 
COMPANY. 


BY ORRIN E. DUNLAP. 


The Niagara Falls Power Company’s big power station 
offers one of the most interesting studies on the subject of 


electrical heating to be found in the United States, if not in | about Niagara Falls. 
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175 н.р. in heaters of the “ American pattern, but they are. 
seldom all on at the same time. Of course, it depends 
entirely upon the weather conditions as to the amount of heat 
required to make the rooms comfortable. The office occupied 
by the Electrical Superintendent, Mr. Paul M. Lincoln, is 
about 20 by 15, by 9 or 10ft. high. In this room are two 
heaters, each of 7 H.., making a total in the room of 14 K. p., 
and in zero weather both are necessary to give comfort. 

In the dynamo room there are 15 heaters, three circuits of 
five each, and each circuit takes up about 200 n.». However, 
it has never yet been found necessary to use all three circuits, 
two of them being found sufficient in the coldest weather. By 
consulting the illustration in connection with this article the 
heaters will be seen on the left on the walls of the dynamo 
room about 15ft. above the floor. This method of placing 
them was adopted partly as a means of safety, but it serves 
nicely in distributing the heat midway between the roof and 
floor. The current for heating the dynamo room is taken 
from the bus bars and carried on No. 4 rubber-covered wire, 
while that for heating the office portion of the building is taken 
from the primary of the circuit which feeds the street railways 
As each heater takes up about 40 fl. p., 


View of the Generating Station of the Niagara Falls Power Company, showing the Electric Heaters ranged along the wall on the left 
at a height of 15ft. above the floor. 


the world. The power station is a beautiful structure built of 
Queenston limestone. It is in the Moorish style of architec- 
ture. The fact that the roof of the great building is free from 
and unbroken by chimneys excites the attention of approach- 
ing visitors, and many are at a loss to know how to account 
for the unusual appearance of the structure on its exterior 
until they get inside and realise that the pleasing warmth is 
due to electrical heat, and that no other heat is employed 
&bout the building. The power-house is divided into the 
dynamo room and the office quarters, & fact which makes 
necessary two series of heaters. The heaters in the offices 
are on a secondary 100-volt circuit, and this circuit is fed 
through converters which reduce the voltage from 2,000 to 
100. In the office portion of the power-house there is about 


it will be seen that to put in converters to convert the power 
down to 100 volts would be quite expensive, and consequently 
the current is taken direct from the 2,200-volt circuit. 

The heaters in the dynamo room are made of two circular 
rolled-iron plates which are about jin. thick and 24in. in 
diameter. Bolts hold these plates parallel, about 4ft. apart, 
one above the other. Each plate has about 28 holes in it, and 
the diameter of each hole is about Jin. In each of these holes 
is placed a porcelain insulator having a pretty large head, and 
through the insulators No. 6 iron wire is strung. There 
are 88 coils, and each coil is about 1іп. in diameter, 
the distance between convolutions being about twice the 
diameter of the wire; at least, it is such that the resistance of 
the heaters will take about 65 amperes at 440 volts, so that 
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all five heaters, in series, will consume 2,200 volts at 65 
amperes. The heaters were designed by Mr. Paul M. Lincoln, 
and made by Dobbie, Stuart and Company, of Niagara Falls. 
Heaters of very similar pattern are in use in the power station 
of the Niagara Falls Park and River Railway Company in 
Queen Victoria Park on the Canada side of the river, the 
voltage on these latter heaters being 500. 

The maximum amount of power used in heating the dynamo 
room and office portion of the central station of the Niagara 
Falls Power Company is about 420 or 480 K. p., but it must be 
understood that this is not counting the heat from the 
dynamos, which is, indeed, an important factor so far as the 
dynamo room is concerned. At the present time there are 
three dynamos in the station, each of 5,000 н.р. capacity. Аз 
& general thing two of these machines are running at the 
same time. Now if each machine was being run so as to 
give 4,000 m.r., instead of at its full capacity, and three per 
cent. of this power was lost in heat, each of the dynamos 
would contribute no less than 120 n.». to heating the dynamo 
room, or from the two machines generally in use 240 н.р. 
would be obtained. This estimate of the power from the 
dynamos lost in heat is not any too large, & fair average 
being from 25 to 44 per cent. Add the 240 н.р. from the 
dynamos to the amount of power consumed by the heaters 
when all are in service, and it will be seen that nearly 700 fl. p. 
is consumed in heat in the entire building. It is fair, however, 
to state that when two dynamos are in operation the additional 
heat thrown off makes unnecessary the use of all the heaters. 


———— —X 


ELECTROMAGNETIC THEORY.—XCVII.* 


BY OLIVER HEAVISIDE. 
(Continued from page 568.) 


$392. Now for a little change, to break the monotony inse- 
parably connected with regular developments. It is grievous 
that they should be so dry, but it is necessary for some one to 
do the work; though, of course, there are cynics who may 
say they do not see the necessity; and, in fact, it is easy to 
become cynical oneself after, say, an attack of influenza, which 
is a demoralising disease, itself unnecessary without question. 

We need not depart far from the preceding environment to 
obtain the change of air and scene desirable for reinvigoration. 
Leaving the subject of the development and progress of waves, 
let us consider in some degree what happens to them when 
they arrive at the end of the guiding circuit. The proper 
treatment will differ materially according as the waves are long 
orshort. If they are really long without question, as in tele- 
graphic and telephonic applications, and further still, we may 
sum up the action of terminal apparatus in the form of a 
terminal condition, say, V=ZC, about which a good deal 
was said in the last chapter on diffusion. The treatment is 
quite similar when self-induction and leakage are included, 
with extended meanings of the symbols and operations. But 
we need not go into that now, except to remark that long 
waves are essential, because such an equation as V = ZC, when 
constructed in the usual way to represent the action of a set 
of condensers, resistances and inductive coils, only does so on 
the hypothesis of instantaneous action and reaction between 
the different parts of the apparatus. 

But it may well happen that this procedure is insufficient. 
It must certainly become insufficient when the waves are 
shortened sufficiently. As an extreme case we may imagine 
the wave length to be only a fractional part of the size of 
the apparatus, when clearly there is no opportunity for any- 
thing like an equilibrium theory (in a certain sense) to be 
established by mutual actions, which are really the resultant 
of waves transmitted to and fro at finite speed between all 
parts of the apparatus. A resultant terminal condition of the 
form V = ZC is still obtainable; but the form of Z will be 
quite different, and much more complicated. 

Take the very simplest case of all for initial illustration. 
I suowed in 1887 that electromagnetic waves sent along a 


е This series of Articles is a portion of Vol. II. of Mr. Heaviside’s work 
on “ Electromagnetic Theory." All rights of reproduction are reserved. 


circuit were under certain circumstances completely absorbed 
by a terminal resistance. If the circuit is distortionless, and 
the amount of the terminal resistance is Lv, where L is the 
inductance of the circuit and v the speed of light, then the 
absorption is complete, or there is no terminal reflection. 
The reason is very simple. The relation between V and C in 
the circuit in & wave of any sort going in the positive direc- 
tion is У = LvC. The relation at the terminal is V = RC, if 
R is the terminal resistance. So, if R and Li are equal, the 
resistance behaves to the circuit itself in the same way asa 
continuation of the circuit—that is, there is no back effect at 
all. The same thing may be approximately true when the 
circuit is not distortionless, since distortion takes time, and 
is cumulative. With very high frequency, for instance, the 
reflection may be nearly destroyed. 

But although in the truly distortionless circuit itself the 
consideration of the frequency is unnecessary, this is not 
altogether true as regards the terminal resistance, for the 
reason given above. The waves must evidently be rather 
long waves as regards the terminal resistance. If they are 
shortened sufficiently, it is clear that the kind of terminal 
resistance requires consideration. There will be a different 
theory for every different arrangement of resistance, even 
though in the long-wave theory they would be all alike— 
viz., У = ВС where R is a constant. In another form, B 
requires to be generalised to a Z of complicated structure in 
order to represent the course of events. Similar remarks 
must apply to the numerous experiments with waves along 
wires after Hertz and Lodge, when terminal effects are in 
question. It is difficult to make more than a rough guess as 
to how short waves may be allowed to be before an assumed 
mere terminal resistance needs to be studied in detail as 
regards its reaction upon arriving disturbances. 

It is very interesting, however, to observe that the experi- 
ments of Dr. E. H. Barton and Mr. G. B. Bryan (Phil. Mag., 
January, 1897) with waves 84 metres long, on a circuit of a pair 
of parallel copper wires 1:5mm. in diameter and Sem. apart 
(length of line 116m.), showed that a fair approximation to 
complete extinction of the reflected waves could be obtained. 
A small coil wound non-inductively was unsatisfactory by 
failure of insulation, and its use was abandoned. It is ques- 
tionable whether it would behave like a mere resistance apart 
from the question of insulation. But when the terminal resist- 
ance was constructed by pencil markings on glass, the results 
were satisfactory. A terminal resistance of 261 ohms pro- 
duced large reflection of one kind. Another of 1,886 to 1,955 
ohms produced still larger reflection of a different kind. But 
& resistgnce of intermediate value, of 549 to 560 ohms, about 
the value of Lv, produced a quite small reflection in com- 
parison with either. At the same time there was far from per- 
fect extinction of the reflected waves, though quite as much, 
if not more, than I could have ventured to expect with cer- 
tainty. The waves of 8$ metres are certainly fairly long as 
regards the transverse dimensions of the line itself; and the 
experiments show that they are also fairly long, though pro 
bably not to the same degree, as regards the particular sort of 
terminal resistance concerned, viz., pencil markings, forming 
an extremely thin sheet. The area covered is not stated, but 
it could not have been large. | 

Having a sort of kindly paternal interest in Dr. Barton's 
experimenta, or at any rate in the results expected and obtained, 
I have sought for and found the exact solution of a case of waves 
along a straight wire circuit terminated by a resistance. li 
casts some light on the subject, and is fortunately of a kind 
admitting of easy description. In the first place it should be 
remembered that in order that the V and C theory of waves 
along wires may be an exact theory in plane waves, we have 
to regard the wires as mere guides, and distribute their 
resistance uniformly in the ether outside them, not as elec- 
trical resistivity, however, but as magnetic conductivity, 83 І 
have explained in Chapter IV., Vol. I. Having got truly 
plane waves in this manner, if there are any intermediate or 
terminal influences, they too must be transferred to planes 8t 
the proper places, so as to act evenly on the plane waves. 
For instance, an intermediate conducting bridge across the 
practical circuit must be transformed to an infinitely extended 
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and infinitely thin plane sheet of uniform conductance, its 
effective conduetance from wire to wire being made equal to 
that of the practical bridge. Similarly a terminal wire 
bridge must be replaced by a transverse plane sheet of the 
same effective conductance. | 

Now, in the case of an intermediate bridge, the reflection 
coefficient, or ratio of the reflected V, to an incident dis- 
turbance Vi, is 

V: 1 po 


Ead e 1 
VI 2R + Lv 2r ＋ pv 2 


See ** Electrical Papers," Vol. II., p. 142, for the first form, in 
which R is written here for the bridge resistance. The second 
form occurs in the true plane wave theory, L becoming u, and 
R becoming r, which is the resistance of unit area of the 
bridge sheet (not resistance per unit area, though, but per unit 
length). In the second form we consider a tube of energy flux 
of unit cross-section. We cannot make V, vanish except by 
R=oorr=o. This is equivalent to no bridge. The wave 
goes right through. 

Now, it is vital to the success of formula (1) that the bridge 
should be really intermediate—i.e., the main circuit must be 
continued, however short a distance, on the other side of the 
bridge. The formula does not fully apply at a real terminal, 
when there is mere ether on the other side of the plane bridge 
resistance, because the transmitted wave cannot go on entirely 
as a plane wave when it has lost its linear guide. We must 
consider the change of type that occurs. It does not look 
probable that a cancellation of the reflected wave is even pos- 
sible. I shall, however, show that, with a certain value of 7, 
there is a complete annihilation of the reflected wave along the 
wire itself. The reflected wave runs along the plane instead, 
and is virtually lost from the wire. 


$ 393. In the first volume of this work, S 58 to 61, I have de- 
scribed several cases in which the simplest kind of spherical elec- 
tromagnetic waves, published by me in 1888 (“ Elec. Papers, 
Vol. II., p. 408), occurs in an instructive manner. For instance, 
the sudden stoppage of a charge moving in a straight line at 
the speed of light, accompanied by a plane electromagnetic 
wave, generates an expanding spherical wave joined on to the 
plane wave. It is with this sort of phenomena that we are 
concerned when reflection occurs at the free end of а wire. 
In fact, it is easy to see that there must be something of the 
kind, because the electrification is transferred along a wire at 
the speed of light, and is then suddenly stopped and sent back 
when it comes to a free end. As regards the wire itself, it 
may be regarded as a cone of infinitely small angle, and is 
therefore included in the investigations before referred to. An 
easy modification enables us to include the effect produced by 
a transverse terminal resisting plane plate. 

Let there be a fine straight wire of no resistance. To gene- 
rate a spherical wave upon it, it is merely necessary to produce 
а voltaic (or electromotive) impulse in the wire at any point, 
say A. If the impulse acts from left to right, then the state 
of things at time ¢ later is a positive charge at B and an equal 
negative charge at C, the poles of a spherical surface of radius 


vt AB = AC. The displacement is joined from B to C in the 
simplest way possible in the sheet. By symmetry, no other 
way is possible than by following the lines of longitude evenly. 
The arrow-heads show this symbolically. In the sheet of dis- 
placement put magnetic induction following the lines of latitude, 
and the complete wave is represented; Е = реН, or D —cvB, 
is the relation between the intensities of E and H or the 
densities of D and B. 

Now, let a be the free end of the wire. Then, a little while 
after the wave reaches the free end, the state of things is 
represented by the two spherical waves FDG and DE. The 


first is nothing more than the expanded original wave (a por- 
tion only, in the diagram), with its core removed. The elec- 
trification, on arriving at the end a, at once reversed its 
motion. It has gone back to E. The displacement in the 
original spherical wave is joined on to the charge at E by the 
secondary wave. That is, the displacement goes along the 
small spherical surface from E to D, and then diverges into 
the big one. The magnetic induction must be put in as before, 
taking care to have its direction right. It is up through the 
paper at the top in the big wave, but down in the small one. 
The flux of energy VEH settles the direction of H. 

If, insteed of an impulsive wave, we generate one of finite 
but not great depth, the superposition in the neighbourhood of D 
of the original and secondary waves has the result of practi- 
cally cancelling the sharp corner at D. The displacement 
does not go as far as D, save insensibly, but bends round in 
curves from one sphere into the other at a little distance from 
D. The deeper the original wave, the further off does the 
bending occur. Too many diagrams would be needed to show 
the various cases, but there is no difficulty in the general idea. 

Keeping to the unaltered diagram, the further course of 
events is got by expanding the spheres centred at A and a. 
If the wire is infinitely long on the left side, nothing more 
happens. But if it is of finite length, then a third spherical 
wave is generated directly the negative charge (at C in the 
first case illustrated) reaches it. A fourth spherical wave will 
be generated when the positive charge (at E in the second 
case illustrated) reaches the left end of the wire. Two more 
waves are generated by the reflection of the last two at the 
right end of the wire; and se on. It will be seen that any 
schoolboy, with a pair of compasses, can follow up the subse- 
queat history to any extent. (In fact, there seems no reason 
why instruction in electromagnetic waves should not become 
an elementary subject in the Board schools, as they are 
absurdly called.) | 


This diagram,for instance, shows the state of things due to 
an impulsive voltage at А, in the middle of the wire ba, a 
little while after the first wave (the big one) reached the ends. 
The arrow-heads show the course of the displacement at the 
moment in question. It is unnecessary to multiply diagrams 
of this sort. 


§ 394. So far there has been nothing that is not virtually 
included in the previous work referred to above. It is, how- 
ever, necessary for preliminary purposes to make the following 
relating to a terminal resistance easier to understand. Puta 
uniformly resisting plane sheet at the end of the wire, and let 
it be struck flush by an incident plane sheet wave. If the 
source was, as before, at a point, that point should be a long 
way from the end of the wire. 


In the diagram, ba is the wire terminating at a, at right 
angles to which is the resisting plane sheet. Two parallel 
planes are also represented. The one on the right is the 
transmitted plane wave sheet (or part of very large spherical 
wave); that on the left is the reflected plane wave sheet, at 
the moment of time when the charge has gone back on the 
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wire to the point marked +. These two sheets of displace- 
ments are joined together by a spherical sheet, and the arrow- 
heads show the course of the displacement. It is inward to 
the wire in the left plane sheet, then along the lines of longi- 
tude of the sphere to the right plane sheet. The resisting 
plane is positively electrified on the right side, and negatively 
on the left side. That is, there are really two hemispherical 
waves. The plane sheets sepurate, one at speed v to the right, 
the other similarly to the left, whilst the connecting spherical 
sheet expands so as to keep up with them. It only remains to 
ify the intensities in different parts. 

If s is the transmission coefficient at the resisting plane, 
that is, the ratio V,/V, or E,/E, оѓ the electric force Е, trans- 
mitted to that incident, then we have 
a (2) 
if r is, as before, the resistance of unit area of the plane. 
The size of s is anything between О and 1, being 0 when the 
plane is a perfect conductor, and 1 when it is of zero con- 
ductance. If, then, E and H are the intensities of electric 
and magnetic force in an incident very thin electromagnetic 
sheet, E and sH are the values in the transmitted sheet on the 
right, and (s 1) E and (1 – s) Н are the values in the reflected 
sheet. Observe that H is reflected positively, and there is 
persistence of the total induction. On the other hand, E is 
reflected negatively, and there is loss of displacement. If 4 
is the charge in the initial incident wave, the charge reflected 
is the sum of the displacements, leaving the wire for the 
spherical and plane waves at the point +, that is, 


2r — uv 
- 1) = (2s - 1) = 2 — P? q. 
а ада ba i (8) 

The displacement in the right plane wave is continuous with 
that in the spherical wave. So sq is the total charge on the 
right side of the resisting plane (in the complete ring), and 
— sq is the total on the left side. 

If the initial wave is not impulsive, but is of finite depth, 
then the displacement in the plane wave on the left will turn 
round into the spherical wave without going right up to the 
wire, save insensibly. Similarly on the right side. But there 
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turbance then begins by reflection from the wires themselves. 
It ig, of course, not so important as the spherical and plane 
waves. These disturbances, originating on the wires, lead to 
an infinite series of minor disturbances, because any disturb- 
ance from one wire comes into collision with the other. 


Whether the resultant of this complicated process of terminal 
reflection can be a fully effective and complete annihilation of 
the reflection along the wires at a distance from the ends, I 
am not prepared to say. There is nothing peculiar to electro- 
magnetics in complications of this kind. It is the same in all 
mechanics when we go into detail. 


§ 395. The only way to make a plane or spherical wave 
run clean off the end of a wire without alteration appears to 
be to carry forward the charge. For instance, when a thin 
plane sheet of displacement reaches the end, let the particle it 
is then centred upon be dislodged, and carried forward at the 
speed oflight. Then it will keep up with the plane wave, and 
no auxiliary spherical wave will be generated. Similarly, the 
plane wave with carried core can be slipped on to another wire 
without disturbance, by simply letting its core impinge on the 
free end. The wire will then serve as guide. 

In the Hertz-Lodge experiments the reflection at the trans- 
mitting end is a much more difficult matter, and can scarcely 
be attacked at all in detail. But if the waves can be really 
treated as long waves, then the regular procedure for long 
waves may be applied, at least to some extent. Say, the 
terminal arrangement is a condenser and induction coil. 


is not usually continuity on the left side, on account of the |. 


charge on the wire. It may be positive or negative. When 
2r = uv, there is complete annihilation of the reflected charge. 
Then s=}, the two plane waves are alike (except as regards 
the directions of the displacement and motion), and there is 
perfect continuity at the point +. Practically, then, with a 
sheet of finite depth, the displacement runs away from the 
wire altogether on the left side, as well as on the right, for the 


sphere expands, and its practical junction with the left plane |. 


wave moves away from the wire. That is, the complicated 
wave is lost altogether, so far as the wire is concerned. 
Instead of r= ре (or R= Le), which is the condition of com- 
plete absorption by a terminal resistance in the long wave 
theory applied to a condensed resistance, we find that the 


condition of no reflection along the wire is 7 = }џо, when the 


terminal resistance is spread over the complete plane wave. 
In the former case all the energy is wasted in the terminal 
resistance. In the present case, only one half is thus wasted, 
and this occurs in the act of transmission through the plate. 
The other half is wasted in another way. It remains (in our 
somewhat ideal state of things) in the spherical and two 
plane waves. 

Practically, then, from the above considerations, we should 
expect the value of the terminal resistance which annulled the 
reflection most completely to lie between Lv and 4Lv, accord- 
ing to its arrangement, these being the extreme values. 

But with a pair of wires terminating upon the transverse 
resisting terminal plane, the process of development of the 
reflected wave is more complicated. Just at the beginning, it 
is true, the process is similar, but duplicated, as shown in the 
next diagram. A spherical wave of the above kind is gene- 
rated at each wire terminal. The course of the displacement 


is fully shown by the arrow-héads, assuming that there is a | 


positive reflected charge on the lower and a negative on the 
upper wire. But this state of things only lasts until the 
spherical waves reach the opposite wires. A fresh kind of dis- 


| Cond. 
Wire. | 
Gap Se Der. 
PKA 


Cond. 


Then the resistance operator of the arrangement is 


2 
„ 


=_= ЕЕ d 4 
А С Sop Ri + Lp 9 


If the gap is short-circuited, we have only the condenser term, 
ог Z = (Sp), where S, is the effective permittance of the two 
condensers, This first term in Z should be goneralised to 
(Вор): ＋ YA Ip, to allow for the resistance and inductance of 
the part between the condensers and the gap. If the gap 1s 
open and non-conductive, but the primary is not closed, then 
use the second part as well, R,+L,p being the resistance 
operator of the secondary. If, in addition, the primary is 
elosed, add on the third part, involving M, the mutual induct- 
‘ance, and Б, Lip the resistance operator of the primary 
coil by itself. If the gap is conductive to a definite amount, 
then it acts as a shunt to the induction coil. Say its resist- 
‘ance is т, then (iT -) - is the resistance operator to be 
added to that of the condenser, s being what is added in equa- 
tion (4). This r may be generalised to (77 + Sp), if the gap 
be regarded as a condenser of permittance S, and resistance r. 

All cases of this kind can be readily developed to show the 
reflected wave train in the case of simply periodic waves. The 
reflection coefficient for V is 


m ni "A I V. (5) 
PT Rete Zr L Vy 


the first being with a terminal resistance R, the second with 
R turned to Z, the resistance operator of the terminal arrange- 
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ment, whatever it may be; for instance, the Z in equation (4). 
Vi is an incident, and V, the corresponding reflected disturbance 
(transverse voltage). We have 


VI + у, = ү, апа - з 


„ 1% 
f У апа С are the actual (resultant) voltage апа ourrent. 
These equations give complete information. 

Thus, let the incident disturbance be V, = constant, begin- 
ning when f. 0, and let the gap be short-circuited. Then, 
considering t the big condensers. ` 


Ci + О, = 


(Sp) Ta = 1 — 2e- Lo, 
v (Sop) + 15 : (7) 
2Vi 
d =p? 1 – «108, 
an Sy- (-, (8) 


i. e., V rises from 0 to 2V,, not instantly, but very quickly. 

In the simply periodic case, the reflected disturbance in 
terms of the incident is got by putting p =ni, where n = 27 x 
frequency; thus 

1- 1-BopLey _ (1 - Бр)? 
mn бур» ' 14S8wLM3 ! 
_ (1 - 8021022) - 28 LP Vi, 
1 + 802 L2 2m 
showing the relation of V, to V, explicitly. 
As regards the resultant V at the terminal, that is much 


(9) 


simpler. Thus 
_ 2V, _2(1—S,Lep)V, (10) 
ITS Ly — 1-4 (S,Lvn)? ’ 
explicitly. In general v, 
2 
= 1+ 1+ Lor (11) 


The other cases can be done in the same way; but I fear 
that the inclusion of the induction coil and shunt at the gap 
will lead to results of very questionable validity when the 
short waves usual in this kind of experiment are employed, 
i. e., only a few metres long. 


(To be continued.) 


[Conrection.—In & 390 and 891 reference is made severa] 
times to Vo varying as 2-1. It is Үе that varies in this way.] 


ро THE RONTGEN RAYS MAKE AIR A CONDUCTOR? 


BY PROF. G. M. MINCHIN, M. A., F. B. S. 


. may say at the outset of this Paper that, contrary to the 
general belief, I hold that the true answer to this question 
is—No. 
. In The Electrician for March 27, 1896, I published & short 
account of some experiments which I had made on the elec- 
trification of bodies of various kinds by the Réntgen rays; 
and in that communication I pointed out that it is a mistake 
to regard these rays as having a peculiar animus against 
negative electricity—that, in fact, they are just as ready to 
discharge positive as negative; and, moreover, that, instead 
of depriving bodies of these charges, the Rüntgen rays confer 
charges on bodies, these charges being positive or negative 
according to the nature of the bodies acted upon. The law 
which holds in these phenomena I enunciated in the following 
words: Тһе X-rays charge some bodies positively and some 
negatively, and whatever charge a body may receive by other 
means, the X-rays change it, both in magnitude and in sign, 
to the charge which they independently give to the body." 
The arrangement which I used was the usual one—a lead- 
covered box with a thin window of aluminium, through which 
the Röntgen rays came from a Crookes tube inside the box, 
the induction coil being also inside the box. The box was 
earth-connected, and also connected with one pole of a quadrant 
electrometer. - Now, when a plate of any metal was held out- 


side the aluminium window of the box, and connected with 
the insulated pole of the electrometer, the Röntgen rays coming 
through the window sharged this metallic plate to a pciential 
which was measured by the electrometer deflection. 


If the metallic plate was of platinum, gold, silver, copper, 
iron, or certain other metals, the charge was positive ; but if it 
was of sodium or magnesium the charge (especially for sodium) 
was а large negativo one. 

I made a table of metals according to the sign and magnitude 
of the charge conferred by the Röntgen rays, and this table 
agreed closely with the ordinary table of the electromotive 
series of metals immersed one in presence of another in a cell 
containing a conducting liquid. There were a few slight 
departures from the order of the common electromotive series, 
but the alterations were not more marked than those which 
result from changing the liquid between two given metals; 
and, moreover, the state of the surface of a given metal often 
altered the result. Thus, a certain piece of tinfoil, when one 
of its surfaces faced the aluminium window, took a positive 
charge ; while, ifits other surface faced the window, the charge 
was negative. I had long ago observed this behaviour of a 
tin surface in producing photoelectric currents under the 
action of sunlight (see Philosophical Mayazine, March, 1891), 
and the same kind of effect was observed with aluminium and 
some other plates. 

My letter to The Electrician summarising the results was to 
have been followed by a more extended communication ; but 
it was pointed out to me by Mr. West, the assistant in the 
laboratory, that the results were all facts deducible from Prof. 
J. J. Thomson’s theory, that Réntgen rays make the air which 
they traverse a conductor ; and, on further examing the matter, 
this explanation appeared to be perfectly true. For, supposing 
that the rays do really convert the air into a kind of conduct- 
ing fluid between the aluminium window and the opposed 
plate on which the rays fall, we have merely a voltaic cell in 
which one plate is aluminium (viz., the window), the liquid is 
the air, and the other plate is that which is placed to receive 
the rays coming through the window. Hace, when this latter 
plate is platinum, we have simply an ordinary voltaio cell, 
with platinum and aluminium immersed in a conducting 
liquid ; and so on, if copper, gold, silver, &c., replace the 
platinum. : 

This explanation was further strengthened by the fact that 
if, outside the box and in contact with the window, we put a 
plate of platinum, with a hole in it to allow the Róntgen rays 
to come out, and receive the rays on another platinum plate 
connected with: the insulated pole of the electrometer, we 
obtain little or no difference of potential—just as we should 
do by immersing the two platinum plates in a cell with a con- 
ducting liquid between them. 

This, indeed, seems decisive. It appears that the air is 
made into a kind of conducting liquid. Of course, the simple 
fact that the rays, when falling on two brass knobs, which are 
the poles of a charged condenser, discharge the condenser, 
appears to show conclusively that the air between these knobs 
has been made a conductor by the rays. Are we quite sure 
that no other explanation of this and the previous result is 
possible ? 

I do not attempt now to answer this question, although other 
explanations suggest themselves. On the contrary, I shall 
for the present assume the truth of the conducting air theory, 
and carry the assumption to what appears to be its legitimate 
conclusion. 

Let A (Fig. 1) be a plate of aluminium resting on a window 
of very thin aluminium which is let into the top of a large 
lead-covered box, L; let B be a plate of gilt brass lying on 
two pieces of glass which rest on the plate A; these pieces of 
glass are each 1:8 millimetres thick, and are coated with a 
dry layer of shellac; let T be a Crookes tube and R a Ruhm- 
korff coil, both inside the box (the leads from the battery 
which works the coil come in through an aperture, H, in the 
box, but are not shown in the figure) ; let E be a quadrant 
electrometer, the insulated pole of which is connected with the 
plate B; let C be a condenser of capacity 0:05 microfarads, 


the insulated pole of which is connected with that of E, and 


therefore with the plate В; and finally let the dotted line 
D 
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represent a closed surface of sheet lead earth-connected and 
surrounding the whole apparatus, thus protecting the electro- 
meter, &c., from any disturbing effects of external induction. 
The Crookes tube is so placed that it throws the Rontgen 
rays up through the aluminium window of the box; these 
rays, therefore, pass through the plate A and impinge on B. 
We shall assume that they convert the air air-plate system 
AB into a voltaic cell whose “liquid” is the column 
of „conducting air between them. If we disconnect the 
condenser C from the electrometer, and allow the rays to play, 
they charge the plate B to a potential, E, whose value is read 
on the electrometer scale. With the system of plates as just 
described, the full value of E is reached in a few seconds; but 
even were E developed very slowly (as is sometimes the case 
in other arrangements), its value could be obtained with great 
accuracy if we wait until the motion of the spot on the scale 


is very slow, and then give the electrometer (and therefore B) 
a slight charge in excess of that given by the rays; then, in 
virtue of the law which I enunciated at the beginning of this 
Paper, the rays will diminish the deflection, and we shall find 
a position of the spot in the return motion in which it will 
again be very nearly steady. 

Having found E, connect the condenser with the electro- 
meter, and allow the voltaic cell" AB, under the action of 
the Róntgen rays, to charge the condenser. Now, supposing 
that p megohms is the resistance of the air column between 
A and B, that R megohms is the resistance of the condenser, 
C microfarads the capacity of the condenser, and V the differ- 
ence of potential of the poles of the condenser after ¢ seconds’ 
charging, we know (see Clerk Maxwell, Vol. I., Art. 826) that 


V=E В (1 % . . (1 
R+p 
For simplicity let р= zB, and put y= = ; then (1) 
becomes fo, S en | (2) 
Е ° y = =C 2 е 0 ° e œ 


By reading the value of V on the electrometer scale after any 
time, ¢, this equation gives us the value of p. 


Ш 
5 


Fic. 2. 


Now, if p comes out à moderate number of megohms, a 
powerful battery could send such a current through the 
“ conducting” air column AB as would be easily indicated 
by avery sensitive galvanometer ; and this is the test to which 
I have submitted the conducting air" theory. Leave the 
lead-box aud air-plate system AB exactly as they were; 
discard the electrometer and condenser, and put the “cell” 
AB (of course, under the influence of the rays) in series with 
а very sensitive galvanometer, G (Fig. 2), and a strong 
battery, S, of accumulator cells. If p falls within the limits of 
the indicating power of the galvanometer, we expect a deflec- 
tion of the needle; and if we get no such deflection we must 
conclude that the air-plate system AB is not a conductor at all. 

This negative result is precisely what has been found in a 
repeated series of trials by my colleague, Prof. Stocker, Mr. 
West, and myself. 


Now for actual numbers. In one experiment, which I 
quote as a type, a voli was represented by 196 divisions on 
the electrometer scale, and the value of E (the E.M.F. of our 
assumed voltaic cell, AB, produced by the Röntgen rays) was 
167°5, while the values of V, after the charging of the con- 
denser by the rays for one, two, three, four, and five minutes, 
were respectively 17:5, 85:6, 58:5, 69, and 82:5. 

Select the second reading, for example, and (2) gives 

20 


_ 95:5 y 
1675 y-1 a 
Here С = Е „and the resistance, R, of the condenser is usually 


129 
NS GR Y 
= е 


taken as about 80,000 megohms. The resistance of а con- 
denser is & difficult thing to estimate with consistency, but 
we may assume this value as somewhere near the truth. 
Hence we have to find y from the equation 

71 у 
i 835 y-1 (4) 
The value of y which’ satisfies this equation is 4.1, very 


=. 


nearly; and this gives z= and, therefore, we have 


р = 9,700 megohms, nearly. 


Such, then, is the resistance of a voltaic battery which 
charges the condenser at the rate corresponding to the action 
of the Röntgen rays. 

Now, the battery S had a voltage of 76, and the sensitiveness 


of the galvanometer was such that a current of 1000 amperes 


produced a deflection of one division on the scale. Hence, 
when the resistance p is introduced into the battery and 
galvanometer circuit, we expect a deflection of 
76 100 
97 x 10 2-7 
On the contrary, not a single division was observed! Of 
course, the making of the electromagnet in the coil R pro- 
duced a constant magnetic effect on the needle of the galvano- 
meter; but over and above this effect the Röntgen rays pro- 
duced no effect whatever. | 

If wetake the value of V in (2) corresponding to the last 
observation, viz., V —82:5, t=800, we obtain a value of y 
between 4:8 and 4:9, which is near enough to the previous 
value, but slightly worse for the conducting air theory. 

In another set of experiments the plates AB were kept 
apart by two thin strips of mica, each about 0-08mm. thick, 
instead of the glass strips above employed. With this cell the 
value of E developed by the rays was smaller and very much 
more slowly produced than in the case of the glass strips ; also 
the charging of the condenser was much slower and smaller; 
but this result was due to leakage of the mica strips. How- 
ever, this cell gave no result with the galvanometer eicher. 

It seems certain, then, that under the influence of the rays 
the air plate system AB is not to be identified with a voltaic 
cell; and yet, if the conducting air" theory is true, we 
should have such a cell, differing from any ordinary voltaic 
cell only in that its continuous supply of energy is obtained 
from without (the Röntgen radiation) instead of from within. 

Experiments similar to those which I summarised in The 
Electrician for March 27, 1896, have been published recently 
in Nature* by Lord Kelvin, Dr. Beattie, and Dr. Smoluch- 
owski de Smolan, who, however, attacked the matter more 
extensively; and I notice that these observers also found how 
important is the state of the surface of any metal in determin- 
ing its behaviour towards the Róntgen rays. As above stated, 
the simple explanation of all such phenomena by means of 
the “conducting air’’ and “ voltaic cell" theory prevented 
any detailed account of the experiments which I made; but it 
now seems to me that the charging and discharging effects 
which are produced through air by the Rónigen rays must be 
due to something else than bodily conductivity conferred on 
the air. Indeed, Lord Kelvin and his colleagues have dis- 
proved such conductivity when paraffin f is in question; but 
I am not aware that anyone has hitherto denied the conduc- 


See also The Electrician, January 29th. 
+ See The Electrician, January 2nd. 


„. e., over 28 divisions! 
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tion of air. Possibly convection may account for the effects 
produced in air; or, perhaps, the phenomenon is one which 
takes place only at the surface of contact of a metal and the 
алг, and the general body of air plays no part in it. 
Another, and much more striking, arrangement for testing 
‘the conducting air theory was recently employed by me. 
Instead of using the air plate system AB, over the aluminium 
window of the box L (Fig. 1) I stretched a copper wire nearly 
‘two yards long horizontally between two fixed insulated sup- 
ports in such a way that the middle of the wire was vertically 
over the aluminium window, and at a height of nearly 4ft. 
above it. One end of the wire was connected with the insu- 
lated poles of condenser and electrometer, and the wire was 
‘employed to charge the condenser, just as the plate B had 
done, under the action of the Röntgen rays. The result 
was a value of V —'7:5 after two minutes’ charging; and if 
we regard this copper wire (or the part of it within the cone 
of Réntgen rays emanating from the window) as one plate of a 
voltaic cell, the other of which is the aluminium window, and 
the enormous column (or rather plate) of air extending from 
the window to the wire as the “ liquid“ of this cell, we find 
from equation (2) a very moderate value of p corresponding to 
this charging effect! Such a result for such a column of air 
is absolutely incredible. 
I need hardly say that all the observations and effects 
‘obtained in these experiments were identified with the Réntgen 
rays; nocharging of electrometer and condenser was produced 
-When the current was sent the wrong way through the Crookes’ 
tube, and none when the air plate system was placed on the 
box L at a place other than that of the window; there were 
no disturbing effects due to any kind of induction. 


THE RIBBE ACCUMULATOR. 


The London, Deptford and Greenwich Tramway Company 
have in their depót at Deptford a self-contained accumulator 
tramcar, which is interesting as illustrating German practice 
in car building and also on account of its storage battery. 
Representatives of the technical press and a few tramway 
experts were invited last Tuesday to witness a trial, but, 
unfortunately, owing to the police regulations, the car was not 
able to leave the depdt, and the short runs in the yard gave 
no criterion of its capabilities. 
Apart from the battery, however, the car itself is interesting. 
It was built by the W. C. F. Busch Waggon Company, of 
Hamburg, and has a large platform at each end and no 
‘outside seats, as is almost invariably the case in England. 
There is one ironclad Kummer motor, driving one pair of 
wheels through a single-geared transmission, the under-carriage 
and the general details resembling American rather than 
English practice. The switch gear is duplicated in the 
usual manner, and permits of several changes of speed. 
‘The brake is applied by a continuation of the switch- 
lever movement after the current is disconnected. There 
is a starting resistance, and the cells are coupled in various 
combinations. Judging from the short runs in the yard the 
car was under perfect control, and the whole appeared to be very 
workmanlike. Whatit would bein practice remains to be seen. 
For the moment interest centres in the new Ribbe battery. 
There are 140 cells on the car, each weighing about 441b., or 
approximately 6,150lbs. in all. It is said their capacity is 81 
kilowatt hours. Allowing an average of two volts per cell, 
the pressure of the battery is 280 volts, and the ampere-hour 
capacity is, roughly, 288. This is superior, we believe, to any 
results hitherto obtained—288 ampere hours for а gross 
weight of 441b. 
It is idle to criticise the figures now, they must stand or fall 
by the usual tests of every-day work. They, however, do not 
entirely depend upon the experiments of the inventor, but are 
supported by a test made at the Reichsanstalt at Charlotten- 
burg last December with a 5-plate cell weighing 15-75lb., 
including the acid and box. The tests were made at various 
rates of discharge, from 0 to 80 amperes, at intervals of a few 
minutes, во as to reproduce to some extent tramway working 
conditions. The result showed a capacity of 92 ampere hours, 
with a fall of pressure to 1:8 volts. - 


The Ribbe cell has a pasted plate for both positive and 
negative, with specially-designed celluloid separators, built up 
so as to form part of each plate. The grid consists of a thin 
sheet of hard lead, about in. thick apparently, with elon- 
gated perforations, This is first coated on both sides with a 
thin uniform layer of the active material, which also fills up 
the perforations. The grid is then covered on both sides with 
flat vertical ribs of celluloid about 4mm. in breadth, with a 
conical eross-section, so as to divide the surface of the plate 
into long narrow rectangles. The active material is held 
to the grid by the dovetail section of the ribs. Each pair 
of adjacent ribs, on opposite sides of the plate, is next 
cemented by acetone solution at intervals through holes in 
the grid. The surfaces to be joined are merely coated with 
the solution and then pressed together, and it is said that 
after the acetone has evaporated opposite ribs are fixed 
together as if they were one piece. In order to further secure 
the active material in close contact with the grid, finely per- 
forated plates of celluloid about 3mm. thick are cemented into 
the free surfaces of the conical ribs. Each plate, therefore, 
consists of a continuous lead core, a thin layer of active 
material on each side, and a close-fitting cover of a perforated 
celluloid, stiffened at intervals by vertical ribs, cemented 
together at intervals through the grid. 

Both positive and negative plates are built up substantially 
in this way, although there are slight structural differences to 
enable the plates to fit closely and securely together. The 
active material is about 1mm. in thickness, and it is claimed 
that this is sufficient. Experience seems to show that 
properly prepared celluloid is practically imperishable in dilute 
sulphuric acid, but, in connection with its use for tramcar 
accumulators, it is worth consideration whether the high 
inflammability is not possibly a serious risk. 

According to the inventors the 6,150lbs. of cells, having a 
storage capacity of 81 kilowatt hours, will run a car for 
20 hours. Admitting the capacity, this appears to be correct, 
for it has been ascertained here and in America that a kilowatt 
hour will run an ordinary tramcar under average conditions 
for one mile, and 81 miles is a good day’s run. It appears 
doubtful, however, whether it is not better to use a smaller 
battery and change it at stated intervals. Yet this is a mere 
detail, and does not affect the crucial question which still 
remains to be answered. Will the cells maintain the abnor- 
mally high capacity claimed for them when subjected to the 
rough usage of tramway work? We have our doubts, but 
with open mind await the results of actual practice. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, April 9th. 


TRAMWAYS INSTITUTE. З 

Visit of the members to Prescot to inspect the “Simplex” 
system of electric traction. 

PHYSICAL Society. 

5 p.m. Meeting at Burlington House. Papers to be read: (1) 
* A Nickel Stress Telephone," by T. A. Garrett and W. 
Lucas. (2) “On Alternating Currents in Concentric 
Conductors,” by W. A. Price. (3) “Оп the Effect of 
Capacity on Stationary Electrical Waves in Wires,” by 
W. B. Morton. 

ROYAL INSTITUTION. 

9 p.m. Evening Discourse. “The Limits of Audition,” by 

Lord Raleigh, F.R.S. 

SATURDAY, April 10th. 

ROYAL INSTITUTION. 

8 p.m. Afternoon Lecture VI.: Electricity and Electrical 
Vibrations,” by the Right Hon. Lord Rayleigh, F.R.S. 

MONDAY, April 12th. 

CaMERA CLUB. 

8 p. m. Meeting at the Club, Charing Cross Road. Paper to 
be read : “Some Recent Investigations in X-Ray Work;" 
by A. А. C. Swinton. | 

TUESDAY, April 1tth. 

INSTITUTION OF Суп, ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be discussed: The 
Blackwall Tunnel," by Messrs. David Hay and Maurice 
Fitzmaurice. 

INSTITUTION OF JUNIOR ENGINEERS. 

8 рп. At the Westminster Palace Hotel. Lecture VI. of 
Special Course on “ Dynamo Design, Construction and 
Working," by F. A. Nixon, | мш? 
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% TH ELEOTRIOIAN ” tation of any English i Advertisers. It has 
k far the largest „ of any oe’ Eng Electrical paper and 
ulates all over the World. This is guaranteed. 
3 Rates, &o., forwarded on аута to the Publisher. 


sa iad ged tons to marg must be in Pub- 
Washers hands by Wednesday at latest No alteration can be made in 
Wrapper Advertisements after Wednesday mórnihg. 


OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS accepted 
up to 4 p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


M ПАН ”. Printi and Publishing y, Limited, who are 
proprietors o well-known ELEOTRICIAN SERIES of Standard Eleo- 
trical Works and are Agents for all the leading ishing houses at home 
and ЛАК” SEBIES at present — 


MOTIVE. PEN AND GEARING, By E. Твимгитт COABTER. Price 


SUBMARINE CABLE LAYING AND REPAIRING. By H. D. Wim. 
вои. Price 12s. 6d., post free. 


ELECTRICAL LABORATORY NOTES AND FORMS (Elemen and 
Advanced) Arranged by Dr. J. A. FLEMING, M. A., F. R. S. Printed 
on application. 

ELECTROMAGNETIC THEORY. By OLIVER HEAVISIDE. Vol. I. Price 


12s. SPA EA Vol. II. iin d 
* Becton NE паи TRANSFORMER IN THEORY AND 


"VOL 3 OL. T TER IX INDUCTION ¢ oF ELECTRIC CURRENTS. NEW EDITION. 


ce 12s. 6d., t free. 
vol. f IL—THE TION OF INDUCED CURRENTS. Price 12s. 6d., 


ELECTRI LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
Pe bk M. A., D.8c., F.R.8. 98 original illustrations, handsomely bound, 

TEE INDUCTION IN IRON AND OTHER METALS. By Prof. 
A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., post free. 

ELECTBIO MOTIVE POWER. By A. T. SNELL. 10s. 6d. 

THE rd OF ELECTROLYTIO SEPARATION OF METALS (Theoretical 
and Practical) Ву Dr. GEORGE GORE. Price 10s. 6d., post free 

RLEOTRO-CHEMISTRY. By Dr. GOR Gorm. Price 2s. » post free, 

PRACTIOAL NOTES FOR ELECTRICAL STUDENTS. By A. E, KENNELLY 
d H. D. WILKINSON. Price ба. 6d., post free 


DRUM ARMATURES AND OOMMUTATORS (Theory and Practice). By 


F.M. WEYMOUTH. Price 7s. 6d., post free. 


THE INCANDESCENT LAMP AND ITS MANUFA А ILBER' 
8. RAM. Price 78. 6d., post free 88. CTURE By d 5 


T ris ELECTRICIAN” His In Two Volumes. rine: Stout 
[] , 3 3 9 tro cl 
4. Od. each. single Primers, d., poet from ad Abroad postage e ee 


A DIGEST OF THE LAW OF ELECTRIC 
By A. C. CURTIS-HAYWARD, B.A. Price 3s. ена TRACTION, 40 


THE MANUFACTURE or ELECTRIC LIG 
Guide to the Establishment of a Carbon | LIGHT CARBONS. вг гасно 


THE STEAM ENGINE INDICATOR 
Edited by W. W. BEAUMONT. e DIAGRAMS, 


LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
THE POTENTIOMETER AND.ITS ADJUNOTS. By W. CI Fena - 


FISHER. 
THE ELECTRIC ARC. By Mrs, HERTHA Атвтон. 5535 
"THE ELECTRICIAN” WIREMAN’S POCKETBOOK. [/n preparation, 
ELECTRIC TESTING FOR TELEGRAPH ENGINEERS, [In preparation, 
FULL CATALOGUE POST FREE ON APPLICATION. 


week instead of on Friday. 
must reach us not later than Wednesday morning’s post. 


GOOD-FRIDAY WEEK. 


^ THE ELECTRICIAN " will be published on THURSDAY in Good-Friday 
Communications intended for this issue 


Alterations to existing Advertisements and copy for new Adver- 


tisements should reach the Publisher on Tuesday, but in any case not 
later than Wednesday morning. 


STEBL PLATE PORTRAITS, 


Of Willoughby Smith (out of print); . H. Preece, C. B., F. R. d.; Michad 
Faraday (1s. extra); Sir John Pender, G. C. M. G., M.P. ; Sir William 
Thomson, F.R.S. (Lord Kelvin); C. H. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R.S.; Prof William Crookes, FV. R. &.; Prof. von Helmholt: ; 
Prof. W. E. Ayrton; Lord Rayleigh, F.R.S.; Cyrus W. Field; Werner 
von Siemens ; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 

Siemens; Dr. Heinrich Hertz; ‘Mr. R. E. B. Crompion: William 
Sturgeon; Dr. John Hopkinson, F.R.S.; Prof. J. J. Thomson, F.R.S., and 
Sir Henry C. Mance have been issued as Supplements to “Tas 
ELAOrRIOIAX.“ 

Copies of these admirably-excouted Steel жан E 
1s. each, post free on roller, 19. Sd. Or framed in neat Black Wee are 


Brown Ornamental Frames, price 43., carriage paid, 5s. ( U.K.) 


NOW READY.—Vol XXXVII. of Tux ELECTRICIAN," bound in 
strong cloth. Price 178. 6d., post free 18&. 6d. Also ready, Cases for 
binding. Price 2s., by post 28, 3d. 


THE NEW RULES OF ADMISSION TO THE INSTITU. 


TION OF CIVIL ENGINEERS. 


The Institution of Civil Engineers, from its success and the 
powerful position it has attained, has long been regarded as 
the example and model which the other engineering institu- 


| tions should so far as possible look to as a guide; and, there- 


fore, no excuse is needed for bringing prominently before our 
readers the nature of the changes recently proposed by the 
Council and accepted by the members of that Institution, 
These proposals, though no doubt more drastic than many 
members believed possible, cannot be said to be altogether 
unexpected, for the Presidential addresses of the last two 
sessions have conveyed the desire of the speakers that modifica- 
tions should be introduced bringing the constitution of the 
Institution more into accord with modern views by giving 
members more control over the management, and by the 
exercise of a more careful supervision over the status and 
capabilities of those admitted to membership. 

Without going into all the niceties of the alterations now 
decided upon, the fundamental change, and the one on which 
the greatest difference of opinion will exist, is that relating to 
the regulations for the admission of Associate members. 
Hitherto the qualification required from a candidate for 
this class has been that he shall have been regularly 
educated as a civil engineer, and shall be actually engaged 
at the time of his election in the design or in the con- 
struction of such works as are comprised within the 
profession of a civil engineer as defined by the charter”; 
or “he shall satisfy the Council that he has had a sufficient 
training, and that he has been engaged for at ‘least five 
years, and that he is actually engaged at the time of 
his election, in the design or in the construction of such 
works as are comprised within the profession of a civil 
engineer as defined by the charter.” The first of these has 
now added to it the words, shall have passed such exami- 
nation or examinations as are appointed or are recognised 
by the Council,” and the second alternative has added, and 
shall furnish a satisfactory thesis or paper on & professional 
subject,” whilst a third alternative now is, Не shall, whilst 
complying with either of the foregoing conditions as to train- 
ing and occupation as set forth afford satisfactory 
proof to the Council of his fitness for election, without either 
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ENGLISH ELECTRICAL SUPPLIES | 


| ZE C MCL. 


THE GENERAL ELECTRIC COMPANY'S FACTORY, 


Peel Works, Adelphi, Salford, MANCHESTER, 


Employing 1,000 Workpeople. 


The “BYNG” 


Telephone Station e 
(Hunnings's Granular чок ма ашыш ? 
Transmitter), - 58., subject. : 


27s. per Station. 


The GENERAL ELECTRIC co., Limited. 


69, 71 & 88, Queen Victcria Street, Е.С. 


BRANCH OFFICES—71, Waterloo Street, GLASGOW; 39, Corporation Street, BIRMINGHAM; and 
13, Westgate Road, NEWCASTLE-ON-TYNE. | 


LIBERAL DISCOUNTS TO THE TRADE. 
.. Ж E Billiter Street 


‘UNITED ASBESTOS С: 


FINE ASBESTOS PAPER, for Dynamos, ко, All Coods are made at our Works. 
‚Е° I ON ЕЛЕ ЕЕ Ж ASBESTOS TUBES and CEMENT, for Electri m : 
РТ Light Leads. or secme near London, and are of the 


ASBESTOS TRADE. sozsros FiRE-PROOF PAINT, for protecting best possible description. - 


FF woodwork, troughs for leads, & o. 
Tae ONLY COMPANY in ASBESTOS MILLBOARD STRIPS, for ditto Specify “SALAMANDER” Brand, 
th L FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 
MUN ЕЕ LE ASBESTOS COVERED WIRES. MANCHESTER, 24, Deanazate ; LIVERPOOL, 
unos g S PATENT SALAMANDER LUBRICANT, for Builaings GLASGOW, 93, Botfiwell Street, 


E a DOCE HOUSE, 


Mines in both SNORING: = KON CONDUCTING COVERING 5 Street eve. 
Dock. 8T. PETERSBURG, Gostinoe Dvor (In. 
ITALY & CAN ADA for Boilers, &c. terior) No. 51; ANTWEBP, Rue Montevideo. 


The UNITED ASBESTOS PATENT “SALAMANDER’ DECORATIONS. 


NosrelJZípplioation of Asbestos in Em bossod Wall Decorations. · 


DESIGNS BY LEADING ARTISTS. CAPABLE OF INFINITE VARIETY OF | Prices and Particulars on application to 
ECORATIVE TREATMENT. FIREPROOF. West END DEPOT—158 & 160, CHARING GO O88 ROAD, LONDON, W. C. 


F. WIGGINE а BONA 3 10, TOWER HILL, Е, 


Telephone No. 2248 Avenue. 102 & 103, MINORIES, LONDON, Е.С, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


^ - 


9) ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 

KAI BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


DOULTON & CO., Lambeth, LONDON, S. E. 


WORKS: LAMBETH, LONDON, S.E, DEPOTS: BIRMINGHAM. Granville St. 


ROWLEY REGIS, S —— LIVERPOOL .. ..Soho 

SMETHWICK, nr BIRMINGHAM. MANCHESTER ..Deansgate. 
ST. HELEN’S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS. Rue de Paradis. 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in THE ELECTRICIAN.” 


Tho following forms a List of the Leading Firms In the Eleotrioal and Engineering Trades, 
from whom all desoriptions of Eleotrioal and Engineering Plant, Apparatus, instru- 


ments, and Acoessories oan be obtained. 


ing to the size of their Advertisement, Additional entries are made at a low charge, 


Advertisers are entitled to entries in this List free of charge according 


particulars of which will be forwarded on application to The Publisher.” Bold Type entries or additional matter can be arranged for with 


ЕЕС. еа PAGE 
г and o. Dunedin House Basinghall-avenue, London, H. O.. . 


ents for Messrs. Hartmann and Braun, &e. pe 


Dennis W.PF. and Co, Billiter-street, London, EO MET % seen. 1 
or Messrs. Felten & Guilleaume & An Telephone Works. _ 
Drake an 66. Victoria-street, Westminster, London, 8.W. +0 000000 7 
Sole ee rns for the Jandus Aro Lamp, 
International Electric Company, 55, Redcross-street, London, E. CO... 
ents for Mix and Genesi (Limited), Berlin, 


Levi (J.) & Co., 97, Hatton-garden, London, E.C 
Agents for Jules Richard, Paris. 
Quicke, C. F. 7i Finebory Pavement, London, R. O. 
Messrs. 


ое nnolly Bros. 
Simon, гу & Со » 52, ет otoria-st., London, ret со «о эю өю эю эю эз эю эю 


о €.8 „% UND UD оо UND эз GD oo m 


Wilhelm апа Co., 
Agents for Hard h Incandesoen t Lamps, aud Mossrs. 


AOQUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London,8.W...~ 7 
D. P.“ Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent. 

. Edison and Swan United Electric Light Company, Kdisvau- buildings, 86-37 
Queen-ttreet, London, E. O., and Branche 


Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. G., & Millwall, E. 40 
E in Electrio Accumulator Co., Victoria Mansions, 28, Victoria-street, 
estminster, London, S.W. ......... sessies C scce A 
as [xo Aeon Mor Co., 78-79, Palace-chambers, Bridgo-gt., Westminster, 
n о е о оз 092006 %% % „% „% % „% „% „„ % „% „%% % „%% „„ %% „%à³ꝛX „ „ „% „% %% „ „% „6% „% „%% „% оосо „%% „% „ „% „„ %ö % % „ „% со 
International Electric Company, 66, Redoross- street, London, Е.С. ........ — 
Lamina Accumulator Syndicate, Broad-street Avenue, London, E.C......... = 
Balmony (Н. M.) & Co., 61, Charing Cross-rd., London, W. .............. 93 
Siemens Bros. & Co., 12, Queen Anne p xe London, S. W.; & Woolwich, Kent. 6 
r Accumuiators,6, Cross- street, Мап E U. D 
Wright, A. J., 70, Farringdon-rd., London, E. CCoc0COWeeee .. 
ALTERNATORS. 
Brush Electrica ]Engineering Co., 49, Queen Victoria-st.,London,E.C....... 83 


Crompton & Co., Mansion House-buildings, London, B.C., and Chelmsford. 12, 24 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Saaotu try, 


8.W. Works: Erith, Kent. „ „ % „% „„ „ „ „6 о LEO] e. 9 „ %% оо —— me 
Ed son aud Swan United Electric Light Conpany, Ediswan-bulldlugs, 86-37, 
Queen-street, London, E.O., and Branches ...... Sau ER TUAM EAM E E DRE red — 
Electric Construction hé cg Wolverhampton; and Dashwood House, Old 
Broad-street, London, K. ....... 36 EVERZVM RSEN dE. SERERE S б 
General Electric Co., 69, 71 & 88, Queon Victoria-st., London, E. C., & Salford 25 
Johnson & ганра, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1, 22 
Siemens Bros. & 0.,12,Queen Anne’s-gate,London, 8.W.; & Woolwich, Kent. 6 
AMMETERS. 
Berend (0) : Со захо ауа, 05900, Е is 5 — 
and Swan ectric Light Oompany, wan-buildings, 86-87, 
-Street, London, E. O., and Branches TIT ОК КГК КҮК 2 — 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad - street, London, Е. ооооооое e % % %% %% % % % „ „„ оо ое е % „„ „„ 6 „„ „ 5 
Elliott Brothers 101 8t. Martin's-lane, London, W.C ооогозо 2 6 6 „„ о ооооооооо ces т 
Evershed апау noles, Woodfield Works, Harrow-road, London, W. — 
eral Electric Co., 69, 71 & 88, Queen Victoria-st., Londo E.C., & Salford 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Chariton, Kent.1, 29 
Muirhead and Co., 54, Old Broad-street, E. C.; and Elmer's End, Kent 
Nalder Bros. and Co., 16. Lion- street, Clerkenwell, London, E.C......... 1 
Nalder Bros., & Thompson, 84, Qusen-street, Cheapside, London, Е.О. ...... — 
Paul, R. W., 44, Hatton Garden; and saffron Hill, London, E. . . 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E. ............. seses 20 
Richard, Jules JC///%%%õö%³(•ß0 ⁵ d d ĩ . eS dS ce 83 
Salmony (H. M.) & Oo., 61, Charing Oross- rd., London, W. O. өөө б-а | 


ег о ооо а 23 
Biemens Bron & Co.,13, Queen Anne’s-gate, London, S. W.;& Woolwich,Kent 6 


ANTETOULING COMPOSITIONS. 


ARO LAMPS. (See Lamps 
ASBESTOS. 


AUCTIONEERS AND VALUERS (Mechanical). 


BATTERIES. 


PAGE 


ndestructible Paint Compan 35 


pa, Cannon-street, London, R. C. 
Kirkaldy ,(J.) and Sons, t 


ndon Works, Garford-street,London, E. 


United Asbestos Com 


у. Dock House, Billiter-street, London, B. 0. 
Willcox (W. H.) and Co. 


84 and 86, Southwark-street, London 
Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street, London, E. C., and 


Manchester 00000000 0 00 %% „%% „%%% % 0.8 „% „% оа CD „% „% OD OF Of „% OD OD 04 „% „% OD e 


Chloride Electrioal Sto 
“ D.P.” Battery Ca., 66, V. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 


Johnson and Phillips 
Krupka and Jacoby, 61 and 62, Watling-street, London, E.C. ................ 


Siemens Bros. & 


BATTERY JARS. 
Stiff and Sons, London Potteries, Lambeth, London, 8.55. 2 


BEARINGS. 
Roller Bearings Oo., 1, Delahay-street, London, 8.W...,......... osos 


BELTING. 
Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London,S.E......... 3 


BOILERS. 
Olayton & Shuttleworth, Lincoln ; and 95, де Victoria-st., London, E.O. 17 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., London, R. O. М 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctaary, 
8.W. Works: Erith, Kent 9»€0999090602009090606000999290029009*00090$?020225€9* оо ое 
Mather and Platt, Salford Ironworks, Manchester ... 
Weeks (J.) and Co., Chelsea, London, S. W 
CABLE COVERING MACHINERY. 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton,Kent. 1, 9? 
Wilson (John) and Son, Vulcan Works, Johnstone, Sootland...,............ = 
OABLE OOMPANIES. 
African Direct Tel. Oo., Winchester House, 60, Old-Broad-st., London, Е.О. 
Anglo-American b nei De h Oo., 26, Old Broad-street, London, E. CO. 
Brasilian Submarine Tel. Oo., Winchester House, 50, Old Broad-st., London. 
Commercial Cable Со., 258, Broadway, New Tork, U.S.A. London Office, 
бб and 56, Bisho te-street Within, London, Е.О 0 «e cece 
Direct United States Cable Co., Winchester House, 50, Old Broad-st., London. 
Eastern Telegraph Co., Winchester House, 50, oid Broad-st., London, Е.С... 34 
Eastern Extension Tel. Oo., Winchester House, 50, Old Broad-st., London, E. O. 
Eastern & B. Afrioan Tel. Oo., Winchester House, 50, Old Broad-at., London, № С. 88 
Indo-European Telegraph Co., 18, Old Broad -street, London, E.C............ 85 
West African Telegraph Co., Winchester House, 50, Old Broad-st., London, B. C 96 
British Insulated Wire Co., Preston n 43 


"059.05 945 O82 OO 00 68 62 O28 6900900000 оо 00 8 


вя 288 


CABLE SUPPLIES. 


Edison and Swan United Electric Light Oompauy, Ediswan-buildings, 83-37, 
Quoon-street, London, E. C., and Branches 

Elliott Brothers, 101, 8t. Martin’s-lane, Charing Cross, London, W.C......... — 

Felten and Guilleaume— Sole Agents: W. F. Dennis & Co., 28, Billiter-at., Ec. 1 


ADDRESSES. 


JULIUS SAX & CO., Ltd., Electrical Engineers and 
ELECTRIO LIGHT CONTRAOTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.C. 

Established 1855. 

Specialities—Electrio Bells, Burglar Alarms, Fire 

ey sinter Satin Goes 
anes, rs 

Шок Тш апа ph D s 

Automatic Call Bells for Fire Stations, &o., fixed at zu омо under the 


Prisons, &c., as devised for and adopted by 
M. ое. 


Free on Applicati 
Prize Modals awarded. 8 
egraphio Address: Saw London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractorr, 
11 


Alarms, Watchmen’s 
es, Bilfiard Markers, 


Oarbons, &o. Tem ightin scale at 
short notice, Heimates free, Telephone No, MG. 


and Suppliers of every requisite for Aro or Incan- 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East, . 

Correspondence invited on any subject which may be of interest to the profession. 


` RATE OF SUBSCRIPTION (Payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEERS DIARY, and postage) 
INDIAN RATE, Yearly ... RS. 20 | ENCLISH RATE, Yearly ... 403 
RPablished at 1337, Canning St ЖЕ КЄЗ УЖ Л д. 
LONDON OFFICE: 28, Victoria Street, Westminster, B. W. 


USEFUL HANDBOOKS. 


B y E". ES. BAD. 
Price bs. 6d. each, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TA BLES) 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BHLL-HANGHR’S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK, 


"THE ELEOTRIOIAN” PRINTING & PUBLISHING OO., Limited, 
1, 2 апа 3, Salisbury-qourt, Fleet - street, London, B.C. 
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TME 
A AUTOMATIC 
STANDARD SCREW 


Du COMPANY 


HALIFAX _ 


If You Want to Buy, Hiro or Soll 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


BEND oe EE Rro FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 

THE BEST MEDIUM. 
The Баткен! 
ingdom, Ready for Prompt Delivery. 


Stock of Miscellaneous Machinery in the 


S k. S. HINDLEY. I. 


Works: BOURTON, DORSET. ite 7 


11, QUEEN VICTORIA Sr., E. c. 


ENGINES. 


BOILERS. 


Installations 


7 


London Show Rooms and Stores : 


DYNAMOS. 


Electric 
Light 


omm 


Classified Index to Electrical Trades— Continued. 


CABLE SUPPLIES—Continued. 
Fowler-Waring Cables Co., 10, Fenchurch-street, London, E. C.; & N. Woolwich 
General Electrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 
e pel WE тте Сов Salford, Manchester; and 89 Victoria-st. London, 8. W. 

Tel. Works Oo., N. Martin's. lane, Lond., E. O.; and N. Woolwich 


John 5 and Lud PB 8, 14, Unlon- ct., Old Broad-st., London; & Chariton, Kent], 9 


London Electric Wire Со. п лоше tron: ‚ Golden-lane „London, E. С©,...... 
Balmony (Н. M.) and Co., 61, Charing Cross-road, London, W.C. 
Siemens Bros, and Co. ,13, Queen Anne'n Gate, London; and Woolwich, Kent 
le ag loftation des Cables Electriques, Oartailtod, i ш & un 

elegrap an g Co., Helsby, near Wa n; an » Queen 
ЛА неа London. E. C. and Liverpool. 
CARBONS. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, E. C. 
Brush Electrica | Engineering Go, 49,Queen Victoria-street, London k. C. 28 
Carbon Syndicate, 89, Victoria-street, Westminster, 8.W. ................... 
Edison and Swan United Electric Light Company, Ediswan-buildings, FH 
Queen-street, London, E.C. and Branchen 
General Electric Co. 448 & 88, Queen Victoria-st. ied E.C,; & Salford.. 


Scholaig (Ов) Dashwood House, London, 5 C. .... 


CASINGS. 
Ediscn and Swan United Eleciric Light 3 1 - 
Queen-street, London, E.C., and Branches .......... 
general Electric Co., 69, 71 & 88, Queen Victoria-st.,London,E.C.; & Salford... 
Harris(J. F. and G. ),58-60, Wilson-stroet, Finsbur „London, E. U. e 
MoGaw and Co., Tork-road, Lambeth. London, 8. W. ee 
5 W., Netfleld-street, Bradford . РЕ . 
Boor(G.) and S land 8, Artillery-lane Bishopsgate-street Without,E.C, 
CONDENSING PLANT, 
Allen (W. In & Co. “Bedford; and 19, Great George-street, London, 8.W. 
Belliss ( з Ledsam- street Works, Birmingham ; and 9, Victoria- 


Orompton & Co. pie agedum .C. ; and Chelmsford 12,24 
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26 
10 
1 


28 
6 
18 


1 


40 
14 


Doulton and Co., Lambeth, London,8.B. ... 25 
Fowler-Waring Cables Co. 10, e . London, Е .C.; & N. ‘Woolwich, 8 
General Electio Co., 69,71 & 38, Queen Victoria-st., London, E.C.; & Salford.. 25 
Johnson and Phillipe, id, Union-ct., Old Broad-st.,London ; & Chariton, Kent 1,29 
Laurence, Scott an bo. Gothis Works, Norwio nn 
Stift (J.) and „л The London Potteries, Lambeth, London, . M. —— as ез 2 
dig ict cun dg W stminster, 8,W 
bon e 8 г €e6 9.0 0.09090905009009 € 8 
Doulton and Co. Lembeth P eth Pottery, London, aE Cf eee ut 19 
OUT-OUTS. 
Berend Berend (O9)! Y 1 vide je Basinghall-avonno, London, E. .O. — 
aring Oross »London, W. C. 27 
Edison Edison and | Bye gules, Eleotrio 1 Light Company, Ediswan-buildings, 96-87, 
n 09:71 LE EEE EIE юп E.G. а Salford. — 
General 2880 Seen K London, k. d. i à Saliord.. 28 
DN Norwich 8 — 
—— A. P. Bradbury-atreet, Ki 1 N. e eee „„ „„ ое г о — 
mony H. M.j and Go., 61, Charing London, W.O. eee mo 23 


DISINFEOTANTS. PAGB 
Sanitas Co., Three Colts Lane Bethnal Green, London, = = = = æ æ 82 
DYNAMO BOLTS. 
Armstrong, Stevens and Son, Whittall-street, Birmingham ................ . 16 


DYNAMO BRUSH 


ES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branchen 
General Electrio Co., 69,71 & 88, Queen Victoria-st., London,E.C.; & Salford.. 25 


DYNAMO MANUFAOTURERS. 


Allen (W. H.), Son and Co. „Bedford; and 19, Great George-st. rondon, 8.W. 15 
Brush Electrical E eering Co. ,49, Queen Viotoria-street, London, E.C... 88 
Clarke, Chapman and Co., Ga end- on- Tyne; and 50, Fenchurch-st., London 10 
Clayton Foundry Co., Clayton, Manchester ....................--%5.--5.ә.. 18 
Crompton & Co., Mansion House-buildings, London, E.C.; and Chelmsford 12,94 
Crypto Works Co., 29, Clerkenwell-road, London, E.C 22 
Davy Electrical Construction Co., 15, Victoria-atreet, Westminster, S. W. vl 
Easton, Anderson & Goolden, Broad Sunctuary-chambers, Broad Sanctuary, 
S. W. Works: Erith, Көпї............................. os 40 
Edison and Swan United Electric Light Company, Ediswa n-buildings, 86 87, 
Queen-street, London, E.0., and Branches ...... 
Electric Construction Oo., e ; апа “Dashwood House, ‘Ola 


Broad-st., London, E.C. 89990029202090009009*9009009005202€099 2 „ 6% % „% % 66 „ „6 6 6 6060 5 
Fowler (J .) and vendre and 6, Lombard-street, London, "Е.С. 8 
боега осто Со.,69, 71 & 88,Queen Victoria. st., London, E. O.; & Salford.. 25 
Holmes (J. H nd Go. Newoastie-on-Tyne; and 17, Soho- square, London, W. 4 
Johnson and P Шр td, Union-ct., Old Broad-st.,London ; & Chariton, Kent 1,29 
Laurence, Scott and Co. Gothic Works, No Cevueesee ee ooo „e 0008 AY) == 
Mather and Platt, Salford Ironworks, Manchester „ аера ааа. аа 
Newton Electrical Works, Taunton, England .............. PT .... 18 
Opperman, C., 2, Wynyatt-street, Clerkenwell, London, E. OC. 16 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8 W.; & Woolwich, Kent 6 

EBONITE AND VU NITE. 
Harburg India Rubber C. Co., F. Winter, 188, London Wall, Wood-st., London 8 

Moseley (D.) and Sons, Chapel Field Works, ,Ardwiok, Manchester „озо "= 

ELEOTRIO BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, Add 

Queen-stree 15 N E. O.,; and Branches cues — 
General Electric Со. ‚б 9, 71.& 88, Queen Viotorla- t. London, R. O.; & Balford.. $6 

Telegra h riaa ЦЕ Co., Helaby, near Warrington ; and 11, Queen | 
treet, London, E. C., and Liverpool......... ——MÁ—— MG | 
Western Kiectrio бо. Т9, Coteman-strect, ndon E. C. . 16 
ELEOTRIO GAS ма 
Edison and Swan United Electric Light Company, Ediswan-buildings, nas 
Queen-street,London, E. O., and Branches. — 
General Electric Co., 69 & 71 QueenVictoria-st London,R. ©; &Balferd . 25 
ELEOTRIO LIGHT SonTRAGT 
Belliss E.) & Co W.“. Ledsam- Бсү Works, Birmingham ; and к Victoria- 
€*€09€925306*9€990999250222«90960699«00968959002060909*92*99099029 етее 18 


street Толы 
Brush Electrical Eng. Co. 4e, Queen Victoria-street, London, Е.С. ....... 88 
Rog: Co., Mansion House-buildings, London, E. O.; * Ghelnafora 12, 24 
al Construction Co., 15, Viotoria-stroel, Westminster 21 


Desde and Gorham, 66, Victoria-street, London 8.W... V 7 
Zaston, Anderson & Goolden, Bro ad Sanctuary-chmhrs Broad Sanctuary,8,W, 40 
Electric Co "s Wolverhampton; and Dashwood House, Old 

Broad-st., London, E.O . Gt. Winchester-st. Londor (EIEEE T] 2005000 5 
Elec. Power aot Gory cat саста ордон E. &., and Millwal 1,8 40 
Банні Ту e Lon . м. oe Woolwich à 

Viotoria-sireet, London, E.Q ; à mouton Do 


alon-ct. Old Broad-si. Lond. , Q. Chari lion Eent 140 
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ELEOTRIO LIGHT CONTRACTORS—Continued. 
Laing, Wharton and Down, 82a, New Bond-street, London, W.. 
Laurenoe, Soott and Co., Gothic Works, Norwich .......................... 
Mather and Platt, Salford Ironworks, Manchester НЕР 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W.O..... ...... 


PAGB 


26 
Siemens Bros. & Co., 12, Queen Anne's-gáte, London, . W.; & Woolwich, Kent 6 


ELEOTRIO MINE EXPLODERS. 


Siemens Bros. & Co., 13, Queen Anne's-gate London,8.W.; & Woolwich,Kent 6 
ELEOTRIO MINING MACHINERY. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sarctuary, 
8.W. Works : Erith, BON PE ооо rave E E EE T ET 40 
Edison & Swan United Eleotrio Light Company, Ediswan-buildings, 38-87, 
Quee”-street, London, E. C., and Branches — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford, 25 
ELECTRIC TRAMWAY SUPPLIES. 
Anderson, A. and J. M., 85, Victoria-streot, Westminster, London. S. W. .. 18 
ENGINEERS and CONTRACTORS 
giras (0, be & Co., Ledsam-st. Works, Birmingham; and 9, Victoriast., iş 
n on, Ф сооз % % P % овое ооо оосвооаоовсово оо ооо ооооооосоосовооооево ве 99 
British 1homson-Houston Co., 88, Cannon-street, London, E. CO.. — 
Brush Electrical Engineering Oo., 49, Queen Victoria- street. London, Е.С. .. £3 
Caamberlain and: Hookham, New olomew-street, Birmingham ........ 84 
Caloride Electrical Storage Syndicate, 99, Victoria-street, London, 8.У..... 7 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch-st., London, E. C. 10 
С ayton Foundry Co.. Olayton, Manchester e e e e Ree eee ee. ДЕИ о з вро оов е 18 
Connolly url per i Agent: C. F. Quicke, 79, Finsbury- 
pavemen n on е ооз оооооозо о ооооооооеооозоооз ооооооосоовоооо а ое оо — 
Crompton & Co., Mansion House-b „London, E.C., and Chelmsford. 12, 94 


ulldings 
Davy Electrical Construction Company, 15, Victoria-st., Westminster, 8,W. . 
D ake and Gorham, 66, Victoria-street ,London, B.Wi эзел» 
Е wton, Anderson & Goolden, Brea і Sanctuary Chambers, Broad Sanctuary, 
8. W. Works: Erith, Kent 6 6 e060 LE E E E E] 
Electric Construction Co., Wolverhampto 
Broad-st. London, K.C. "*-"e.09(909009*06069*29^92^09 ооззоооосоооозодоооооое в 
Electrical Power Stor. Co., i, Gt. Winchester at., London, K. G.; & Millwall 


n; and ‘Dashwood House, Old 


@bGeeee 09990608 


Fowler (dana Oo. 9 Leeds, and 6 Lombard-street, London, E.C. „ % % „ 6 6% „ 6 ое 
Greenwood & Batley, Armley-rd. Leeds; and 16, Great George-st., Lond., S. W. 
He -T)Tel, Works Co., N elne, Oennon-st, London, XN. Woolwioh 


Hindiey Е. S., 11, Queen Victoria-st. , Londo 
Johnson & Phillips, 14, Union-ct, Old Broad-st, 
» Wharton and 824 New Bond-street, London, MW.... 
Laurenoe, Soott and Co., Gothic попи Norwich озооовооовоозооовооовововоо ов 
Mather and Platt, Salford Ironworks, Manchester ...... CCC 
Mavor and Coulson, 47 Bridgeton Cross, Glasgow. 
Nalder Bros. and Co., 16, Red Lion“ street, Clerkenwell, London, KG. 
g, J. H., 48, Skinner-lano, Leeds ............ „ ee esae 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8. W. ........ 
` Вах (Julius) and Co. , ount-street, S t, Londen, W.O.........-. 
Siemens Bros. & Co., 19, Queen Anne's-gate London S. W.; & Woolwich, Kent 
Westinghouse Electric Oo., 83, Victoria-street, Westminster, London, 8.W... 
ENGINE PACKING. 
Willcox (W. H.) and Oo., 84-86, Southwark-street, London, 8B... 
ча Asbestos Company, Dook House, Billiter-street, Lon 
Allen (W. Н. Son,and Oo., Bedford; & 19, Gt. George-street, London,8.W.. 
Беша го: & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st 
n n, . €999*50906060006090€9060000060€980909092006000090009000€009000000099009000000099€9 
Brush Electrical rar ane Co., 49, Queen Victoria-street, London, E.O... 
Bumeted and Chan iler, Canoock Chase Engine Works, Hednesford, Staffs .. 
Olarke, Chapman & Oo. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 
Clayton & Shuttleworth, Lincoln ; and 95, Queen Viotoria-st., London, E. O. 
y Bros., w, Manchester; and 10, St. Bride-at, London, E.O... 
Davey, Paxman Co.,Colchester ; and 78, Queen Victoria-st., London, E.C. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
B. W. Works: Erith, Kent 02000 00 оооосозьоозоозооооооо зо ооозоввоозо сь, осоовеоо ое 
Fowler (J.) and Oo., Leeds; and 6, Lombard-street, London, E.0.......... 
Greenwood & Batley, Armley-rd, Leeds and 16, Gt. George-st, London, S. W. 
Hindley, E. 8., 11, Queen Victoria-st., London, E.C. ; and Bourton, Dorset 
Mather and Platt, Salford Ironwor anchester .................. as ers жө 
Ransomes, & Jefferies, Ipswich ; and 9, Gracechurch-st., London, E. O. 
Willens and Robinson, W өзоэзоеэзээзэоеззорооэзееоо 


E.C.; and Bourton, Dorset 


BNGRAVERS AND DIVIDE 
раш. 71, Pentonville-road, London, ů .... 
Braham, 4 E., Bridge House, 181, Queen Victoria-street, London, E.C.... 

EXPANSION SHEETING AND RINGS. 

"i aed Asbestos Company, Dook House, Billiter-street,London, Б.О ...... 
Delaware Hard Fibre Company, 15. Long-lane, London, B.O...... — = æ oe 
Moseley (D,) and Sons, Onapel Field Works, Ardwick, Manchester 
Mosses and Mitchell. 68-71 Ohiswell ndon, E. 0. 


-stroet 
FITTINGS FOR ELEOTRIO LIGHT. 
Benham and Froud Chandos-street, Strand, London, W.C............ 
Crompton & бо Mansion House-buildings, London, E.C., and Chelmsford 
Smith, Salford, Manchester ; and London and G1 
Edison and Swan United Electric Light Company, Ediswan B 
Queen-street, London, E. C., and Brano 
Evered and Co., 37-85, Drury-lane, London, ngham........ 
General Electric Co., 60, 71 & 88, Queen Victoria-st., London, R.C.,& Salford . 
Old Broad-st., London; & Chariton, 
824, New Bond-st., London 
Lun A. P., В ndon, N. eee et ese eee ое 
Macfarlane and Co., Glasgow ............. C e 
Cross- road London, W. C. оо 2% „% „% cece 
225 net Warrington ; and 11, Queen 
an v 2 6 660% ose nee 2000 08280800608 202880 оо 9.2 
ectrio Co., 89, Col edt 1 


eman-street London, E.C. 9.8 64 9 9 04 OD 09000 9.8 0 9 a 
FLUORESCENT SCREENS. 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. Е.С. .... 
Bonnella * 58 Mortimer-street, London, W. 
Cossor, 67, F. ngdon-road, London, E.C. **«906e6095020000090906929»90000200090099 
Hicks, J. J., 8, 9 and 10, Hatton-garden, London, E.O *99*7.e.09509009€9000620006000 


Edison & Swan; United Electric Light Company, Ediswan-buildings, 83- 
Queen-street, London, E.C., and Branches А к F e 3 zv 

Laurence, Soott and Co., Gothic Works. Norwich — ~ ~ 

General E 


General Electric Co.. 69,71 & 88,QueenViotoria-st.,London,E.C , & Salford. 

GLOBES AND SHADES. И бєй 
Brockie-Pell Arc Lamp, 97, Qaecn Victoriz-street, London, E.C............. 
Dorman and Smith, Manchester; and London and GiasgOW ....... c „5 
Drake and Gorbam, 66, Vioctoria-s 
Edison and Swan United Electric 


W . ie. 


n, 


James J., 8, 9 & 10, Hatton warden, London, B. 0 


ndon, E.C; & Chariton, Kent. i. 


13, 


ty Kent.], 


21 
7 
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INDIA RUBBER. 


5 


LAMPHOLDERS. 


LAMP PILLARS 


LEAD MACHINERY. 
LIGHTNING OONOUOTORS. 


LUBRICANTS. 


‚ЁС... 


Harburg India Rubber C. Co., F Winter 188, London Wall, Wood-st 
Moseley D.) and Sons,Chapel Field Works Ardwick ,Manches 


Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, R. .... 
Cambridge Scientific Instrument Co., Cambridgge ee 
ber and Hookham, New Bartholomew- street, Birmingham 
Crompton and Co., Mansion House- buildings, London, Е.О. : 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-87, 
Queen-stroet, London, E.C., and Branches ......................... P exa 
Elliott Brothers, 101, St. Martin’s-lane, London, W. C oeeososesass 
Evered and Co., 27-85, Drury-lane, London, W. C.; and B 
Evershed & oles, Woodfleld Works. Harrow-rd., London, о 2% „%%% % 666 „„ „% оо 
General Eiectrio Co., 69, 71 & 88, Queen Victoria.st., London, E. O.; & Salford 
Hicks, James J., 8, 9 & 10, Hatton-garden, London К J S 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, 
Muirhead and Co, 54, Old Broad-street, E. C.; aud E'mers End Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London. Е.С. .... 
Nalder Brothers and Thompson, 84, Queen-st, Chaapside, London, E. .... 
Paul, R. W., 44, Hatton-garden, and &t. Saffron Kill, London, E. ........ 
Pitkin, J., 66, Hed Lion-street, Clerkenwell, London, Е.С 
Richard, Jules, P оороо о **o90*50906090009008000048409€09000020900980000090922900€990048 
Bax (Julius) and Co., Ri ount-street, Store-street, London, W.C........... 
Siemens Bros. and Co., 12, Queen Anne's-gate, London; and Woolwich, Kent 
Telegraph, Ане бо Habeo? nent адел ase dl. Queen 
elegrap „ He » near n - 
Victoria-street, London, E.C.; and Liverpool 2000000006 r €90990906060006090890 
White, James, 16-30.Cambridge-street, Glasgow 20029208028 08 08 OS ез 0.00000 089 оо Ce 
INSULATING MATERIAL - | 
Bullers Limited, 82 and 88, Queen-st, London, E. C.; and Hanley and Tipton. 
Delaware Hard Fibre Co., 15, Long-lane, London, E. CCW W ... е 
Moseley (D.) and Sons, Chapel Works, Ardwick, М —— 
Wannas and Mitchell. 68-71. Chiawell-atreet, London, Е.О em 
Scholzig Oscar), Dashweod House, London, E.C. PePoeeeoeomoeeGeveesesensegages ео 
INSULATORS, 
Bullers, Limited, 82 & 38, Queen-st., London, E.C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, S. EE... 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-st E. C., and Branches *"e9.e(9o0906(06000€9002828 оовоооооооовововзоооооооо ъ= ов 
Evered and Oo., 37-85, Drury-lane, London, W.O.; and Birmingham........ 
General Electric Co., 60, 71 &88, Queen Victoria-st ,London, E. C.; & Salford. 
Henley's (W.T. Tel. Wor Co., I, Martin s-In, Cannon- st., Lon., & N. Woolwich 
Johnson & P , 14, Union-ot., Old Broad-st., London; 
Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwioh, Kent. 
Stiff (J.) and Sons, London Potteries, Lambeth, London, S. W. . e000 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, 
Viotoria-street, London, E. O. andL отот) СОРОС ЦАРА ЦА 


MPS. 
Berend (O.) and Co., Dunedin House, Basinghall- avenue, London, Е.С. .... 
British Thomson-Houston Co., 88, Cannon-street, London, E. Cg. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 
Brush Electrical Co.. 49, Queen Victoria-street, London, Е.О. 
Cossor, 67, Farrlugdon-road, London, E. C. 
Crompton and Co., on House- buil 
Crystal E ectric Lamp Co, St. Stephen's Chmbrs, Te'egraph- t, London, E. C. 
Davy Electrical Construction Co., 15, Viotoria- street, Westminster, 8. W. 
Dorman and Smith, Manchester; and London and Glasgow ——— 
praxe and ey d rtg nid PREN ar оо 000069000 ооооороовоо оо 
dison and Swan ectrio t Co., Ediswan-buildings, 86-87 
Queen-street, E. C.; and Branches · : { 


Electric Constraction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. . 2000 ο %% P % % „eee оо 
Gabriel and Angenault, 84, Victoria-street, London, 8. WG. 
General Electric Co., 69, 71488, Queen Victoria-st., London, H. C:; & Salford . 
Hard“ Incandescence Lamp Co.—Sole Agents, Wilhelm and Co., 11 & 19, 
Westmoreland-buildings, Aldersgate-street, London, E. Oo. 
Holmes (J. Н.) and Co., Newoastle- on- Tyne; & 17, Soho-sq, London, W...... 
International Electric Co. 55 street, Londo 
Johnson & Phillipa Arc), 14, 
Scholzig (Oacar), Dashwood House, ondon, E.C. 000006000 0 6 »*90000200«00099020020090€9 
Siemens Bros. and Co., 13, Queen meer he mie London, 8.W.; and Woolwich 
Simo Berry & Co., 62, Queen Victoria- t, London Е.С. оооооооооооо оо 
Still (W. M.) & Co.. 24, Charles-street, Hatton-garde London . 
Sunbeam Lamp Co., Gateshead-on-Tyne; and 50, Fenchurch st., London, Е.С. 
Western Electric Co. (Aro), 79, Coleman- street, London, . sees 
Zurich Incandescent р Oo., 47, Victoria-street, London, S. W... 


on and Swan United Electric ht Com Edi -bull 
Е Queen гов London, E.O., iod Boone рану, s.. viii (€ Sorted 


Genera! El Co., 69, 71 & £8, Queen Victoria-stzoot, London; & Salford. 


Edison & Swan United Electric Light Company, Eliswan- uildi 86-37 

Queen-street, London, E.C., aad Branches the T ieri TOP opel T s 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. O.; & Salfor 1. 
Macfarlane and Co., Glasgow ........ rere 


INSTRUMENTS. 


ээ 


„6 „%%% %%% „„ 6 6 %% о 6 „ 6% „ 6% „ 6 „%%% %% „„ 6 зо до 


Wilson (J.) and Son, Vulcan Works, Johnstone, Sootland 


9099902990000 900000 00 006 


Edison & Swan United Electric Light Company, Ediswar-buildiags, 86-97, 


Queen-street, London, E.C., and Branches 6 %%% % оооесвооо т ооо оо оо 6 в 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C.; & Salford. 
Johnson & Phillips, 14, Union-ct., Old Broad - st., London ; @ Onariton, Kent. I, 
Muirhead and Co., 64, Old Bro:d street, E. ; and Elmer’s End, Keat...... 
Sax (Julius) and Co., Ridgmount-street, Store-street, London, W.C ........ 


Kingtisher Patent Lubrication Co., Leeda 202090 % 66 за 0926 9 по 00 о 6 оо зое ов 1000540 о 2 
Reliance Lubricating Oil Co., 19 & 20 Water-la., Gt, Tower-st., London, KC. 
Willoox (W. H.) and Co., 84-96, Southwark-street, London, S.H. 


Johnson & Phiips, gr) Union-ct., Old Broad-st. 


Sax (Julius) and Co., Ridgmount-street, Store-street, London W. C. . 
e Bros, & Co., 13, Queen Anne’s-gate, London, B. W. ; A y ; 
elegraph Manufacturing near Warringto Queen 
Vistosa-street, London, E. O.; and Liverpool eee 


1 
Sanders, Wake & Co., 39, Great 8t. Helen's, London, E. C00... cion 


Wigmns(¥.) & Sons, 10, Tower“hill, and 10i and 103, Minories, London, I. d. 


& Chelmsford 12, 


Kent 1, 


& Ohariton,Kent 1, 


London, E. C.; & Chelmsford 19, 94 


; Redoross- n, E.C. 
Union-ot, Old Brosd-st, London; & Chariton, Kent 1, 
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PHILLIP 


A Few Examples of Arc Lamp Installations. 


PUBLIC STREET LIGHTING. 


Ealing. 

St. Pancras (London) 
Oxford. 

Dublin. 

Brighton. 
Portsmouth. 
Stafford. 

South Shields. 
Blackpool. 

. Bristol. 
Edinburgh. 
Nelson. 
Aberdeen. 
Londonderry. 
Taunton. 


B 
Wolverhampton. 
Tunbridge Wella. 


ROYAL EXCHANGES. 


Manchester. 
London. 


PIERS & ESPLANADES. 


Blackpool Pier. 

Southsea Esplanade. 

Hastings Pier. 
RAILWAY STATIONS. 


Stoke-on-Trent. 
Norwich-Thorpe. 
Glanmire. 


DOCKS.—singapore 


Barry. 
Limerick. 


THEATRES, HOTELS & RESTAURANTS. 


Holborn Restaurant. 
Hotel Cecil. 

Hotel Victoria. 

St. Enoch Station Hotel. 
Restaurant Frascati. 
Empire Theatre. 
Criterion. 


POST & TELEGRAPH OFFICES. 


St. Martin’s-le-Grand (London). 
Birmingham. 

Manchester. 

Leeda. 


Mount Pleasant (London). 


FACTORIES. 


Willans & Robinson’s, Thames Ditton. 

Dutton’s, Worcester. 

Midland Railway Carriage and Wagon Co., 
Shrewsbury. 


SHOPS.—whiteley'’s, London. 


Civil Service Stores, London. 
Kiuo's, London. 

Jones Bros., London. 

D. H. Evans & Co., London. 
Horne Bros., London. 

Kendal, Milne & Co., Manchester. 
Clery & Co., Dublin. 


VARIOUS.—Dublin Museum. 


Imperial Institute, S. Kensington, London. 
Central Polytechnic, Regent Street, London. 
North Western Arcade, Birmiugham. 

Band Stand, Hyde Park, London. 
Winchester 'House, London, &c., &c. 

Royal Arsenal. 

Ballater Station during the Taar's visit. 


— 


The Makers of these Lamps are too jealous of their reputation 


to allow unsorupulous statements to interfere with tho un- 
rivalled success of the Lamp. They oontinue to combine 
the most Careful Manufacture and Finish with Exoelienoy of 
Design; and are prepared to indemnify purchasers against 
all olalms in respeot of Patent Rights. 


ILLUSTRATIONS, REDUCED ратор» AND FULL PARTICULARS ON APPLICATION. 
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METERS Electri i PAGE 
( city). 


d Hookham, N ow Bartholomew-street, Birmingham ee eco co re 
Edison and deat United Electr-c Light Company, e eee 86-87 
Queen-street, London, B. O., and Branches. ВРУТ 


General Electric Co., 69, 71 & 83, Queen Viotoria-st, London, E. G.; & Salford 25 
Johnson and Phillips, 14, Union-ot., Old Broad-st., London; & Chariton, Kent. 1, 29 


Laurence. Scott and Co., Gothic Works. Norwich. 

Westinghouse Electric Co., 82, Victoria-street, Westminster, London, . W. 
MIOROPHONES. 

Consolidated Telephone Construction & Manufacturing Company, 186-188, 

Shaftesbury-avenue, London, W. C.; and Coventry, England.............. 

General Electric Co., 60, 71 & 88, Queen Vlotoria - street, London, EB. C.; & Salford 

International Electric Company, 55, Red Cross-street, London, E. d 
MOTORS (Electric). 

British Thomson-Houston Co., 88, Cannon-street, London, E.C ........... 

Brush Electrical Engin Co, 49, Queen Victoria-street London EC 

Clayton тошу Company, Clayton, Manchester .. 


Crompton & Co., Mansion House-buildings, London, E. C. ; & Chelmsford. 13, = 


Crypto Works Co., 29, Clerkenwell-road, London, J%%§;—d РТИ Е 

Easton, Anderson & Goolden, Broad Sanctus ry-echmbrs, Eroad Sarctuary, 
S. W. Works: Erith, ente . rene 

Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 
87, income tect, London, E.C., and Вгарсһев....................... 

с Construction Company, "Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. ... ...ccececcccncccccscnccssscccccsccscsens 
General Elcotrio Co. ‚69, 11 & 88, Queen Vietoria-at, „London, E n ; ‚& Salford 
Greenwood and Batley, Armley-road, d, Leeds; and 16, Gt. George-st., London 
Holmes (J. H.) & Co., Newcastlo-on- Tei * 17, Soho-square London, W. 

J & Phillips,14, Union.ct., Old 


Laurence, Soott and Go., Gothio Works, Norwich ........................ 

Mather and Platt, Salford Ironworks, Manchester 3 

Newton Electrical Works, Taunton, England CCC 18 

Siemens Bros. & Co., 12. Queen Anne’s-gate, London, B. W. and Woolwich 6 
NON-CONDUOTINQ COMPOSITION. 

United Asbestos Co., Dock House, Billiter-street London,E.C...—.——. 25 
NON-MAGNETISABLE WATOHES. 

Smith (S. )and Son, 9, Strand, London, W. C. со AD 0:592 оо % » MD оо 909 OD ою OD O O ер 93 
OIL FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoria-st, Landon, E.O. ; & Salford 


Wells (A. C.) & Co., 92, Midland-road, 8t. Pancras, London; and Manchester 
PAIN tho. 
Indostractible Paint Co. , 27, Cannon-street, London, E.0, 2 = ee 
PATENT AQENTS. 
hapman (J. C. hd 70, Chancery-lane, London, W. .......... . 

Lorrain (J. а. ^ Norfolk House, Norfolk-street, Strand, W.C, оо a ce 95 оз ео 
POROELAIN. 

Ballers Limited, 82 & 93, Queen-st., London, E.C.; and Hanley and Tipton 
POROUS CE LLS. 


Allen, Son and Co., Bedford; and 19, Great Geo А London, B.W..... 


Bellis (S: = & Со., Ledsam-st. Works, Birming ; and 9, Victoria-st., 

, ð i ð dd ß RET C EIL EDO EN ES 

Easton, Anderson à & Goolden, Broad Sanctusry- chambers, Broad Sanctuary, 
8.W. Worka: Erith, Ke nt LE „„ „ „% % % „% „„ „ % „ „„ E] ә „„ „ „„ eet 6% 6% аэ ар „„ „„ „ „%% „% +» 


SAND BLAST APPARAT J 49. 
Tilg 8 Patent Sand vui Co., Broadheath, near Manchester 
SOREWS, TERMINALS, Ao. 
Au to c Standard Screw Co., Halifax eevepeeveaapeseeeegeege2soeos 2826008080828 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Quoen-streot, London, E. C., and Branobens cocco А 
Lehmann, Bros., 88 Hampshire-street, Torriano-avenuo, London, N W.. 
SCREW THREADS. 
Lehmann Bros., 88, Hampshiro-street, Torriano-avenuo, London,N.W..... = 
SHUNT-BOXES. 
асс. W., 44, Hatton-garden, and Great affron-hill, London, E. C. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branches .............................. 
e Eleotrio се: $n 21& #8, Queen Victoria- rst, London, E.C.; & Salfora 
berg, 9 ury-stree ingsland, n on. е 00 „% „% 60020068 
STONEWARE AND POROELAIN. 
Doulton and Co., Lambeth, London, S. E. озгооосевооозоооооозоосоо оо O24 O28 90000 090 
Stiff (J.) and Sons, London Pottery, Lambeth, London, 8. ... 
STORAGE BATTERIES. (See ACCUMULATORS.) 
SUPPLIES FOR CABLE SHIPS. 
papcan, Wallet and Co., 119, Fenchurch-street, London, E,C. 0000 ce 9-099095 
estructible Paint Co,, 27, Cannon-street, London, Е.С. .............-- 


Johnson & Phillips, 14, irr Old Broad-st., London; & Chariton, Kant, 30 


Muirhead & Oo., 51, Old Broad-street, E. O.; and Elmer's End, Kent ....... 
SURFACE CONDENSERS. - 
Bellis (G. Ex & Co., Ledsam-st. Works, Birmingham; and 9, Viotoris-st, 
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W. Works: Erith, Kent................ 3j aa wae CRM EDI 
ewiToHEs AND SWITOHBOARDS. 


8 and Co.,! ansion House balldings, E ;an . 13 E 
and Smith, е Manchester; and London and dt W . . 97 
Drake and Gorham, 66, V ioto 0 e 7 


Qusen- street, Tondon, Б E. 9 and Branches 
E:ectric Construction Wolverhampton; and Dashwood House, Old 
Broad-st., London, E x 3 

Electric 8 7i & 88,Queen ў Victoria-st. London, E. C.: & Balford 
è Newoastle-upon-Tyne ; & 17 Soho-square, London, W. 
Johnson & Р dis, 14, Unſon-ot., Old Broad-st,, London; & Charlton, K 
Soott Co., : Gothlo Works, Norwich ich Ae 
Halder Hive, and C o» 16, Led Іор street, опао, : C isi td 
Siemens Bros, & соя on, bi Wea 


Edison eet wan United Electric Light ‘Company, Ediswan- buildings, 36-97, 
Queen-street, London, E.C., and Brancheennnnnnss . 
General Electric Oo., 09, 71 & 88, Queen Victoria -st., London, . C.; & Salford.. 
Victoria Rubber Company., Edinburgh 
TELEPHONE APPARATUS. 
C. T.C. and Manufacturing Co., 186-168, Shaftesbury-avenue, London, W.C. ; 
and Coventry, England, C2 C8 9.0 9.8 0.0 GD OB „„ „„ о 5» O „„ Mee O. eU 0.0 060 00 00000000 ео 
THERMOMETERS. 


OCB CHOCO HEHEHE оо 09.8 ов 9 89 9.8 ьо (D ег ог OB 


Hioks, James J.. 8, 9 & 10, Hatton-garden, London, E Кор 6 0% % % „ %%% % „% %.f7 „ ос O) 8 
TOOLS. —Kücke (W.) & Co., Elberfeld, Germany. Agents for United Kingdom: 
Wilhelm & Co., 11 and 13, Westmoroland · B dings, London, Е.С. ....... 16 
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TELEPHONES, Paes 
С.Т С. апд ee peat Oo., 186-188, Shaftesbury-avenue, London, W. C.; 
an ven T 


"c. 


Edison & Swan ну, Unter Electric "Light Company, 'Ediswan-butldings, 86-87, 
Queen-street, London, E.C., and Branches.. 


General Electric Co., 69,71 & SS, Queen Victoria st. London, R. &.: & Salford 35 


Tel h Manufacturing Co., Helsby, near Warn 
r 
Western Electric Co.. 79. Goloman- street 5 777 ecko вае - 


TELEGRAPH ENGINEERS: 
Elliott Brothers, 101. 8t. Martin's-lane, Charing Cross, London, W.C..... — 
Henley's(W.T.)T lwich 
J i RET 01 Union-ct., оа рнк London & Chariton, Kent T 


6 

Telegraph Maas 233.9 Co. Holst near ороо, В.\ » Queen 
Victoria-street London, E. G.; and verpool arriigton, and 11, Quee 1 
83 


Brush Electrica] Fnginesriag Co. 49, Queen Victoria-street, Lon Е.С. 
C. T. C. and Manntactaring Co., 186. 188, Bhaflesbury-avenue, losaou дов 2-0. ; 
апа еш England ...... RE 
Crompton & Co., Mansion House-buildings, ‘London, E. С. Cheimsiord LI 
Easton, Anderson & ee Broad Sanctuary Chamb r3, а Choim 
S,W. Works: Erith. Kent ...... РИТЕ ТИИ 
Edison & Swan United Electric Light Company, Ediswan-buildiags, 86-37 
Queen-street, London, E.C., ahd Branches .......................-...... 
Eleotrio Construction Co., Wolverhampton, and „ House, Old 
General Electric Со..69, "ll, & 88, Queen Viotoria-st., ‘Londo EC; & Salford 95 
торап & Phillips, 14, 'Union-ot., Old Broad-st t., London; Charlton, Kent 1,29 
urenoe, Scott and Co., Gothic Works, 8 UR 


Siemens Bros & Co., 12, Queen's Anne's-gate, London, EN & Woolwich € 
. Electric Co., 82, Victoria-stroet, Westmi_ster, London, S. W. .. $2 


C. T. C. and „ Oo., 186-188, Shaftesbury-avenue, London, W. G.; 
and Coventry, England. __ 

Edison & Swan United Electric Light Compaoy, Ediswan-baildiags, 96 87 
Queen-street, Londoo, E. C., and Braoches ..—.... 

Electric tease | Co. 


" Wol Yerhamptan i iod Dashwood House, ‘Ole 


Easton, Anderson & Golden, Broad скн Chambars, Broad Sanctuary, 
8.W. Works: Erith, деа TET 8 4) 


Gilbert Gilkes and Co. +828 880286808 882008 02H 28 оо оопооо оо CO 

Giiather (W.) & Sons, endi Works, Oldham eeeeeanee ee oo оо ьо ves „e „„ „„ 

Howes, S., 64, Mark-lane, London, E о 26 % „%%% „% %% „%%% % % „% % „% „%% „%%„% % ое оь r 31 
TURNERS (ivory and Hard ood). 

Bonnella and Son, 68. 3 W.; and 42-43, Kirby-st., London, B.C. 15 
UNDERGROUND MAINS. 

. в сые and Construction Со., 90, Cannon-street, London; Erith 

Mars es, Hen 969695929 ee ее ů—U—U' M 10 

VE onus LAT 14, Union-ot., оа Broad-sé., London; & Chariton, Кенії, 

Bonnella (Н. D.) and Son, 68, Mortimer-street, London, W.................. 16 

Edison & Swan Unitei Elec 


Hicks, James J., 8, 9 and 10, Hatton-garden, London, E.C................ 3 
Wilhelm & Co. 11 & 12, Weatmoreland-bldgs, Aldersgate-st., London, E. G. 16 


а. 
Belliss (G. E.) & Co., ‚нш stceet Works, Birmingham; and 9, Victoria- 
street, London, S. WW... T" 
Blackman Ventilating Company, 68, ‘Fore-street, London, RO... оваа od pa eM 
Matthews & Yates, Swinton, Manchester ....... 
vO ente nir {Mansion House-buildings, London, B. C.; & Chelmsford. 19,94 
rompton 0., on House- on, B. C.: 
Drake and Gorham, 68, Victoria-stree x od reg W. MP 7 
Е lison & Swan United Electric Light Conpiny, Ediswan Buildings, 86 & 
87, Queen-stroet, London, E.C., and Branches .... — 
Blectric Construction Co., Wolverhampton ; ; and Dashwood House, Old 
Broad-st., London, E.C. eeoeoeeeeeseaseeeavneeoer eoseseeeeees оо оо оо оооо оо о о 
Elliott Brothers, 101, St. Martin's-lane, London, W. O збен E ows 
Evershed and Vignoles, ` Woodfield Works, Harrow-rd., London, W. ........ 
General Electric Co., 69, 71 & 83, Queen Victoria-st., London, E. g. C.: & Salford 
. ,Old Broad -st., London: & Chariton, Kent 15 


2 2 „ „ „%ç„„ 6 


BiS 


Ri le 


Pitkin, J 
Pitkin, 3. 68, Hed L ee 2 % „% „%%% „% „%%% „ 6e ое 
Salmony (H. M.) D end rim 120, Charing Бера London Wi; desse 
Siemens Bros. & Co., ueen'g Anne ondon, 
ушш. оа amos 16-20, Cambridge-street t Glasgo 
VULCAN 
Harb Tadia Rubber C. Со. (F. Winter), 138, London-wall, London, Е.С. 8 
Harburg Ta ) and Sons, Chapel Field Works, Ardwiok » Mancheste ester 
WIRE (Covered and Uncovered). 
Brit h Insulated Wire Co.. Preston . согор ов оа ооооооовооообоеоо оооо тео о о 40 
thers. Blackie » Manchester hester—Agent: C. F. Quicke, 72, 
-pavement, ndon, 0. eee т оосесооо оросо о ов овоооо оооо ооо 0 
Elison & Swan United Electric Light Company, Ediswan: Buildings, 86 & 
87, Queen-street, London, E. O., and Branche 
Felten and Guilleaume—Sole Agents, W. F. Dennis and Co, 28, 38, Billiter-st., 


1авот.................4.... LEGE J 


Lon don „% 2 2 26 ооо CODCOD %% % f eee eee 


Sea 1 
Fowler W. Gaoles Co.,10, Fenchutoh-st., London. E.C.; & 5 3 
Genere] Бес с Co., 69, 71 & 83, Queen 3 London, R 85 
Glover Aw.) and Co., Salfo ard. Manoh and 39 Violeta et. Eo 10 
пови 8 m Tele Works Co. ; , Martin ine Be eon N. WoolwioR 1 
i. Tel 14, Union-ot., Old Broad-st., London; & hariton, Kent 1,2) 

у Electric Wire Co., Playhouse-yard, Golden-lane, London, E.O. .. 14 
Salmony (H. M. no m 61, Charing Cross-road, London, W.O. ............ B 
Siemens Bros. $ Queen Anno's-gate, London, S. W.; and Wool 6 

dap de Dh Co., Helsby, near Warrington; and 11, Queen 

Victoria-street, London, E.C.; and Live c 1 
ATTE e ndon, E. C. * 44 64 оо QD O4 =з Q5 «о 15 


i & Swan United Electric Light Company, Edigwan-buail 96-37 
rco e у Lond on, E. O., and Branch J diio: — 
Mavor and Qoulson, 47, King Street, Bridgeton Groas, Glasgow a. æ.. æ == 
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CHAMBERLAIN & HOOKHAM, -S 


Telegraphic Address: ''SOLAR BIRMINGHAM.” 


ENERGY «1897 METER 


FOR ALTERNATING CURRENTS. 
INCREASED RANGE and ACCURACY. FALU of POTENTIAL INAPPRECIABLE. CONSUMPTION of ENERGY 2 to 3 watts. 


zs «гюхеч” C 6 
WRITE FOR CATALOGUE AS ABO 
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CONTRACTORS FOR 


ALL KINDS or ELECTRICAL ENGINEERING UNDERTAKINGS, 
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As approved by the BOARD OF TRADE. 
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TRANSFORMERS. nn n 
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For full Particulars, Prices and Pamphlets, apply to the Offices of the Company, as above. 


HIGHEST EFFICIENCY. 


ate ELECTRICAL PATENTS. 
Jules RIGHARD (RICHARD FRÈRES) Mr. J. а. LORRAIN, | NM Yt Е, Fellow of the Chartered 
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examination or the submission of a thesis or paper.” 
it will be seen that the primary and usual process includes 
the passing of an examination or the writing of a thesis; and 
although there exists a third method of entry leaving the 
Council as sole judges of the fitness of the candidate, on 
whatever evidence may be forthcoming, this is evidently 
rather of the nature of a last resort than of regular procedure. 

‘Naturally this proposal has reopened those discussions that 
have smouldered for years—as to whether the test of an engi- 
neer is knowledge in the form which an examination will 
elucidate, or power to carry out work as exemplified by actual 
results or professional record. It is the dividing line between 
the English engineering school and the Continental schools. 
Illustrations occur to every mind as to the effect such 
a rule would have had in the past. It is certain GEORGE 
STEPHENSON would have failed in an examination, pos- 
sibly Warr might have managed a thesis, whilst Мовроск, 
the inventor of gas lighting, would undoubtedly have been 
refused had he in his time dared to propose in a Paper 
his (as was then thought) preposterous scheme of lighting 
the streets by gas. But it is always questionable whether 
the ordinary affairs of life can be judged by standards 
which include provision for geniuses. These, whatever else 
comes, will accomplish their work, and the last clause in the 
new rules provides means for their entry into the Institu- 
tion when they have done their work. The class on which 
the rules will bear most onerously are those men of action 
rather than thought, who, with a general knowledge or instinct 
of their own, utilise the knowledge and labour of others, and А 
by organising and commercial skill, focus the energy of many 
on to the completion of great works. The question is, ‘ Are 
these men engineers?" It is one of definition. They certainly 
are essential to engineering works; so are bankers, lawyers, 
parliamentary agents, but these latter are not engineers ; and, 


therefore, providéd that the Council have the means of con- 


stitutionally admitting such men, when suitable cases arise, 
this does not seem any reason why a test of scientific and 
engineering knowledge up to some recognised standard should 
not be insisted upon for all ordinary members. But this test 
must be collateral with, and not in substitution for, one of 
performance, and that is undoubtedly the intention of the 
framers of the amended rules. | 

It is, however, argued that as time goes on the more 
academic members may overrule the party of broad-minded 
common sense, and the examination become primary and the 
test of performance secondary. This undoubtedly would be a 
disaster, because there is that knowledge which is absolutely 
indefinable, which we call practical experience, which no 
examination will discover. Нооке'в law is a very good guide 
in the application of the elasticity of materials to useful 
purposes, but every mechanic who has handled materials and 
tools knows hundreds of facts appearing in no text-books, 
and in no educational courses, which seem to be in absolute 
defiance of such a law, because of other overriding influences. 
This is why & course in the shops is absolutely indispensable 
to an engineer ; he does not so much learn engineering as he 
learns that the engineering of the text-books and of the colleges 
deals only with broad principles and simple cases hardly ever 
applicable, until modified to meet the complications that arise 
in their application. Still, those principles are there, and an 
engineer who acts in ignorance of them wastes his employers’ 
or clients’ money; and the certificate of status given by 
membership of a recognised institution should carry with it the 
implication that the bearer is acquainted with generally accepted 


principles. There is this further to be said, it is not only |. 
the actual passing of a test of knowledge which is in itself 


Thus. 


an. advantage; but the fact that such a test is looked 
forward to tends to lead engineering education through such 
а course as will anticipate it. Outside the arguments of poli- 
ticians and book writers, let any unprejudiced person take the 
opinions of manufacturers fully competent to judge, who have 
visited German and Belgian factories and industrial establish- 
ments, and he will find that these opinions exhibit a state of 
mind of grave apprehension. The perfection of organisation 
possible when all the workers have had military training is 
one factor, but the application of minute and painstaking 
scientific knowledge to every department is the other; and 
when this is compared with the rule-of-thumb methods gained 
by practical experience that govern the same operations at home, 
there is, indeed, room for doubt as to the perfection of native 
methods. The fact that the Council of the Institution of 
Civil Engineers, who have, many of them, been brought up in 
the older order of things, should boldly grapple with this 
important question is in itself the best evidence of. that 
vitality which is the greatest safeguard against the rule of 
the pedant, and is, we believe, another instance of that 
appreciation of the psychological moment which has been one 


of. the causes of the sustained success of this great English 


Engineering Institution, of which we are all so justly proud. 

The experiment (for such it is) will be watched with 
interest by other engineering institutions, though it will 
necessarily be some time before its effect will be observable; 
and, if successful, the principle of examination will doubtless 
be adopted by most of them. 


ARC LAMPS FOR STREET LIGHTING. 
BY THOMAS HESEETH. 


At the present moment, when the subject of street lighting 
by the arc lamp is being so carefully considered by our coun- 
cillors and committeemen, it appears to me that a considera- 
tion of the qualifications desirable in the lamp used may not 
be out of place. 

It is hard to number the various makes of lamps now offered 
for sale; most have some individual and valuable points which 
are lacking in the others. The function of an arc lamp is not 
only to give light, but to give the greatest quantity of light in 
the most advantageous way. The conditions governing the 
generation of maximum light with any lamp have been proved 
over and over again by various experimenters ; but up to the 
present no maker—if we may judge by his wares—has realised 
their full importance. As station engineers we are only too 


familiar with the amount of interest an increase of a half per 


cent. efficiency in an already almost perfect dynamo is greeted ; 
but few have really paid any attention to the percentages to 
be gained or lost in the arc itself. The actual mechanisms of 
our best-known lamps are marvels of simplicity and perfection. 
Many will maintain an aro the voltage of which is constant to 
within 13 per cent., so that in this line of improvement there 
is little more to expect. 

An arc lamp has, however, other important work to do. 
Besides keeping the arc constant it must be arranged to give 
out the maximum quantity of light for the energy supplied to 
it. The factors governing this are, roughly speaking, two: the 
diameters of the carbons, and the length of the arc. A rule, 


formulated from the experiments of Herr Schreihage--but 


which errs on the side of under estimation— gives it that the light 
of the arc varies in inverse proportion to the carbon diameters. 


Tests taken by M. Jean Rey with a 20-ampere direct-current 


lamp, with two pairs of carbons 21mm: and 18mm.,and 14mm. 
and 8mm. respectively, resulted in no less than three times 
the volume of light from the smaller pair, for the same eleetrical · 
energy. These results, together with the lesson they teach, 
are not difficult to realise when one considers the point from 
which the emission of light takes place. 

The first and most obvious improvement is to be produced 
by the reduction of the negative carbon to the smallest possible 
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extent. By this means the crater of the positive, which is 
the actual source of light, is less shielded, and more rays are 
free to escape. This enhancement has already been effected 
in the majority of our better lamps, but not to so great an 
extent as the case warrants, and demands. It must not be 
imagined, however, that the increased efficiency resulting from 
the reduction of the carbon diameters is due to this cause alone. 
Some considerable improvement can be obtained by this act, 
but the main effect results from the heat of the arc being con- 
fined to the smaller body of carbon. In addition, the loss of 
heat by conduction and radiation is correspondingly reduced ; 
all of which is directly productive of greater incandescence, 
and light. Obviously, therefore, the lamp of the future must 
burn smaller carbons. There are limits to this rule, as to all 
others. Principally to be considered is the increased length 
of rod consumed for the reduction in its diameters; but if our 
station engineers would consider the amount of light gained, 
and not be wholly influenced by the lamp-trimmers’ wages, we 
should soon have our street lamps burning with half their 
present size of carbons. In some parts of the continent lamps 
are nightly in use with a 20-ampere arc perfectly maintained 
between carbons of 12mm. and 10mm. diameter. When one 
considers the cost of the light thrown away in England by the 
use of larger carbons, and compares it with the slight increase 
in “trimming and carboning ” wages were smaller diameters 
in use, one can but be surprised at the existing state of affairs. 

The improvements to be expected by the lengthening of the 
arc are, with the present form of lamp, severely controlled ; 
although here again, after a certain voltage, the mean spherical 
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Fio. 1.—Curve of Light from Ordinary Open- air Arc fitted with 
Opaline Globe. 


candle power is almost in proportion to the length of the arc. 
This, however, considering the additional watts taken by the 
lamp, is to be expected ; and, were it not for certain not to be 
despised advantages in the distribution of the light from a long 
arc, could easily afford to be left as at present till the full ad- 
vantages of the first consideration had been realised. 

It is this question of the distribution of the light, as 
applicable to the purposes of our street illumination, that is 
of such great importance to our borough engineers. 
attempts have been made, by dioptric and other methods, to 
throw the light of the arc lamp to the greatest horizontal 
distance in even volume. Most satisfactory of these methods, 
bui severely handicapped by its prime cost, is, perhaps, that 
resulting from the use of the ** Holophane " globe. 

Up to the present, however, no particular attention has been 
drawn to the natural effect an abnormally long are has in 
solving the problem. Probably this is due to the peculiarities 
of this class of arc having been so little studied. Now, with 
the advent of the Helios and “ Pioneer " lamps, and the 
practical solution of the difficulties of producing an unflicker- 
ing long arc, we may expect great developments. 

From comparative photometrie tests recently taken by the 
writer, the distribution of light from a 10-ampere direct-cur- 
rent lamp, burning 18mm. and 12mm. carbons, with 46 volts 
across the are, and fitted with an opaline globe, is plotted 


Many |: 


outin Fig. 1. Similar tesis were taken of the emission of light 
from a Jandus enclosed arc lamp, burning 5:5 amperes with 
78 volts at the carbons; the results areshown in Fig. 2. Fitted 
as this was with the inner and outer globe of opalescent glass, 
the spreading of the rays is less than might have been expected. 
The intensity of the horizontal flux is partly to be accounted 
for by the egg-shaped curve of the inner globe, acting as a 


reflector, and throwing up some of the lower hemispherical 


beams. Principally, the great advantage is derived from the 
extreme length of arc, the flatness of the carbon points, and 
the almost entire absence of hollow crater in the positive 
carbon. 

The effect the improved distribution of light from these 
lamps will have upon publie street lighting will be more 
readily appreciated from a glance at Fig. 8 where the relative 
illuminating powers of the two lamps are shown side by side. 
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Fic. 2.—Curve of Light from Jandus ” Lamp fitted with Inner and 
Outer Globes of Thin Opaline Glass. 


It will be seen from these that, although at close ranges, the 
light from the open arc is some four times as great as that 
from the enclosed ; at distances beyond two and a half times 
the height of the arc lamp-post, the Jandus” gives more 
than twice the light of the older form of lamp, and regularly 
maintains the advantage. 

This natural effect cannot be too highly appreciated. 
Engineers having control of the public lamps should care- 
fully guard against a false impression being created by the 
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Fic. 5.— Curves showing the Relative Illuminating Powers of Jandus 
and Ordinary Open-air Arc Lamps taking equal Electrical Energy. 


light intensities immediately about the base of the lamp-post. 
Excessive light here is not required ; but at places 25 and 80 
feet away, double the illumination of that which was previously 
to be obtained is of the greatest importance. 

From the foregoing considerations it is reasonable to expect 
the arc lamp of the future will be of air-tight pattern, and will 
have sacrificed a portion of its carbon diameters—and conse 
quently its hours of burning—for the increased light resulting. 


An Electric Railway Bridge over Niagara Gorge.—A new 
вісе! arch bridge is now in course of construction across the 
Niagara gorge at Niagara Falls that will afford the first trolley- 
car connection between Canada and the United States. It is 
being built to replace the old railway suspension bridge, and is 
on the same site. 
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THE HAMPSTEAD ACCIDENT. 


-The following is the full text of Major Cardew’s report on 
the fatal accident in connection with the supply of electric 
energy which occurred at Hampstead on March 6th :— 


Sin: I have the honour to report that I have inquired into the circum- 
stances connected with the death, on the 6th inst., of H. White, a labourer 
employed on the electric lighting works of the Hampstead Vestry. 

There is, I think, no doubt that the man was killed by an electric shock. 
The accident occurred at one of the transforming stations. These are 
small chambers under the pavement, in this case only 6ft. 6in. by 5ft. in 
plan, and 6ft. 6in. high to the crown of the arch. Two transformers were 
contained in this chamber—one of a power of 25 kilowatts and the other 
18 kilowatts. These were arranged on each aide of an iron ladder provided 
as а means of access, and nearly filled the whole of the available space. 

White's duty at the time was to empty the pans placed under the cover 
of the chamber to catch water. He was accompanied by T. Gill, a jointer 
in the service of the Vestry. The chamber where the accident occurred is 
at the corner of Wedderburn-road and Lyndhurst-gardens. 

White was descending the ladder, and put one foot on the flat top of a 
transformer case. This case was evidently at the time charged to a high 
potential from earth, while the ladder on which he had his hands was in 
connection with earth by resting against the iron frame of the cover of 
the chamber, which was in contact with the wet earth under the pavement. 
His boots were very wet at the time, and made good electric contact. In 
this way the unfortunate man received a very severe shock, which fixed his 
muscles and prevented him making any movement to release himself. Gill, 
who was waiting cl-se to the entrance to the chamber, observed White's 
condition, but apparently could not effectively assist him, owing to the very 
limited space and the position of White’s body. Gill therefore ran down 
to the generating station and had the pressure cut off from the circuit, and 
White was afterwards extracted, but it was found that life was extinct. 

Gill stated in his evidence at the inquest that White fell across the other 
transformer, and he was probably dead before this occurred. I was 
informed that White’s hands and one foot was badly burnt, showing that 
it was while he had hold of the ladder that the fatal current passed. The 
accident was clearly due to the transformer case on which the man stepped 
having become charged. 

It should have been impossible for this to occur, but I regret to have to 
report that, in my opinion, the precautions taken were insufficient and 
illusory, and, moreover, were not in accordance with the system of supply 
approved by the Board of Trade. [ 

In order to prevent the possibility that the transformer case should 
become charged from the high pressure circuit, it is necessary that it should 
be connected to earth efficiently, so that before its potential can be raised 
to a dangerous amount, the resulting current passing from the high pres- 
gure circuit to earth by means of this connection shall cause the fuse or 
other automatic cut-off to act. 

In this case the only earth connection made was to an iron bolt, let into 
the wall of the chamber, and upon which an insulator was supported. This 
bolt could at best have a very limited extent of surface in contact with 
moist earth, and I do not think that it would have been considered 
sufficient even for telegraphic purposes. It is much to be regretted that 
a more efficient means of earth connection was not adopted. 

The fault in the high pressure connection, by means of which the trans- 
former case became charged, was, I was informed, caused by the insulation 
of the connecting wire having become damaged where it passed through 
the iron case. 

It was with the greatest surprise that I ascertained that the holes in the 
iron case through which these connections passed were not bouched with 
non-conducting material in any way, and that an ordinary india-rubber- 
covered wire had been passed through this hole and then bent down 
through a right angle to reach tbe high-pressure terminal. In my opinion 
such an arrangement is well calculated to produce the fault that occurred. 

In the description of system approved by the Board of Trade under the 
Hampstead Electric Lighting Order it is specified that all metal used in 
the construction of the transforming stations, and all exposed metal con- 
tained within them, will be electrically connected to the armouring of the 
mains ; and, further, that all high-pressure conductors and apparatus will 
be so protected as to prevent danger from electric shock. It is to be 
regretted that these arrangements had not been carried out. 

This unfortunate accident again directs attention to the dangers to 
which the employés of electric light undertakers using high pressure are 


. exposed, and the necessity for some supervision and control of the means 


adopted by these undertakera for the prevention of such dangers, similar 
to that provided under the Factory Acts for the protection of employés 


from other recognised dangers. 


-— — 
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In the present case the following recommendations should, I consider, be 
brought to the notice of the Hampstead Vestry for their immediate 


attention: 


1. They should improve the earth connection of all transformer cases, 
and teat the efficiency of these earth connections at least once a month, by 
trying whether an artificially- made connection of the case to the high- 
pressure circuit will at once cause the cut-out provided to act, using for 
the purposes of this test a pressure of one-quarter the working pressure. 
Such a test can be easily arranged. 

2. Electrically connect together the transformer cases and the iron 
ladders and any other metallic body contained within the chamber, and 
not forming part of the electric circuit. 

5. Have all holes in the transformer casing through which high pressure 
connections pass bouched with suitable and effective non-conducting 


í material. 


4, Have all high pressure connections ав far as possible enclosed in metal 
casing efficiently connected to earth. 

5. It is also, I consider, very desirable that arrangements should be made 
for cutting off both the high and the low pressure from these transformer 
chambers conveniently from the outside. 

6. Finally the undertakers should carefully comply with the conditions 
specified in their description of system, and referred to above, which 
provide for an efficient earth connection and for the connection specified in 
recommendation 2. Had they been complied with, this accident would 
certainly have been prevented. 

The chambers constructed by the Hampstead Vestry are very restricted 
in size, and it is hardly possible to provide against every danger that may 
attend a man, especially if ignorant of the laws of electrical action, or 
careless by nature, if he has to enter and work in such a place when closely 
surrounded by conductors charged to high pressure, 


THE BRANSON ABC LAMP FOR LANTERN WORK. 


The annexed sketch illustrates an arc lamp for lantern purposes 
designed by Mr. Branson, of Messrs. Reynolds and Braneon, of 
Leeds. One of the principal objects aimed at in the design of this 
lamp is to keep the position of the arc practically constant during 
the feed, whilst also keeping the inclination or position of the car- 
bons (i.e., the carbon-holders) constant; the latter being firs‘ 
adjusted so as to throw the maximum of light towards the condenser, 
These two objects are both attained by the same means, which 
consists in attaching thé carbon-holders to the ends of hinged arms, 
which are made to approach each other simultaneously, or to move 
apart from each other simultaneously, and in forming each arm as 
& parallel motion device. In the accompanying drawing the arm 


carrying the top carbon-holder consists of the two long levers, AA 
and АА’, pivoted in bearings, CC’, in the swinging bracket, D, and 
connected at their outer ends by thelink, B. The pin joints of 
the link, B, are at the same distance apart as the centres, CO’. The 
carbon-holder, E, is attached to tho link, B. In a similar manner, 
the arm carrying the lower carbon-holder, G, is composed of the 
long levers, FF and F'F", and the end link, H, to which the carbon- 
holder, G, is attached. The carbon-holders are approached or 
moved apart by rotating the screw, K, which passes through a 
tapped hole in the swinging bracket, D, and the inner end of which 
bears against the bent end of the lever, A. "The levers, À and F, 
are connected by the link, L, from opposite sides of the centres, 
c and i, about which they are respectively hinged. The spring, N, 
serves to keep the bent end of the lever, A, pressed against the end 
of the screw, K. One of the conditions necessary to keeping the 
position of the arc constant is that the rate of movement of the top 
and bottom carbon-holders, respectively, shall be the same as the 
rate of the burning away of the carbons. The lengths of the levers, 
A and F, and the distances, Cc and Ii, are, therefore, made such 
that the ratio of the movement of the top arm to that of the lower 
arm is the same as the ratio of the rate at which the top carbon 
burns away to that at which the bottom carbon burns away. As 
this latter ratio is well known, there is no difficulty in properly 


proportioning the above lengths and distances. 


o throw the greatest amount of light towards the condenser it 
is nocessary that the carbons should not be in the same straight 
line, but inclined towards each other. The carbons having been 
adjusted, in the first instance, to such inclinations, the parallel 
motion device illustrated preserves the inclination constant during 
the feed movement. 

Owing to the circular movement of the ends of the levers, there 


is aslight motion first forwards and then backwards of both carbon- 


holders. To keep this motion as small as possible, the connection 
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‘of the link, L, to the levers, A and F, is made so that both arms 
are simultaneously in mid position, and when in such position the 
levers, A and F, are respectively at right angles to the lines CO 
and II, i. e., the lines joining the fixed pivota of the respective 
arms. With this arrangement, the carbon-holders move simul- 
taneously inwards and simultaneously outwards, so that the carhons 
do not move relatively to each other. 

The bottom carbon-holder, G, on slackening the nut, M, can be 
moved inwards or outwards, the stem of the carbon-holder being 
provided with a slot-hole, P, to allow this. Also the screw, O, 
affords means for tieing the carbon-holder, G, about the knife-edge 
fulerum, Q, that is, of adjusting the carbon laterally. 

The top carbon-holder, E, is made in the form of a bell crank- 
lever, hinged about the stud, R, and oan be tilted about the stud 
by rotating the screwed rod, S. | 

The swinging bracket, D, carrying the carbon-holder arms is 
hinged about the stud, U, of the vertical bracket, T, so that the 
lamp can be tilted in a vertical plane by means of the screw, V, 
4 passes through a tapped bearing, W, attached to the vertical 

et. ч 

The vertical bracket, Т, is secured to a base piece, X, and this 
latter is hinged about a stud, Y, to the bed-plate, Z. A curved 
slot-hole and binding nuts, A, at the back of the lamp, allow the 
lamp to be secured in any position after being adjusted (tilted) 
laterally about the stud, Y. The edges of the bed. late, Z, are 
bevelled to fit guides in a lamp case, so that the whole can be 
readily inserted or withdrawn. 

This lamp thus offers ready facilities for adjusting the position of 
the arc in any direction whatever, and though two of the adjust- 
ments (by the screws, S and V) can be readily made whilst the 
lamp is running, the construction is such that these are practically 
not yat pin during running, it being necessary only to operate 
the feed screw, K, during running. 


—— 


SEPARATION OF OIL AND GREASE FROM EXHAUST 
STEAM.“ | 


At the meeting of the American Society of Heating and Venti- 
lating Engineers, Mr. William J. Baldwin, M.E., presented a Paper 
upon the separation of oil from exhaust steam, in which the author 
first described the manner in which oil is conveyed by steam both 
in the globular form along with small drops of water and in the 
form of vapour when oils are partly volatilised by the high tem- 
perature of the steam. The author expressed the opinion that if 
the steam pipe be enlarged sufficiently so that the velocity of steam 
is greatly reduced, the oil held in suspension would fall into a 
pocket if a suitable one was provided, while the volatilised oil would 
pass out through the exhaust pipe whatever the velocity of the steam 
might be. Mr. Baldwin went on to say that an increase of one or 
two diameters in the pipe will not reduce the velocity of the steam 
so as to have any appreciable effect on the amount of water that it 
is carrying forward. The enlargement must not only be great, but 
must be of some considerable length, and a change of direction in 
the current is also necessary. A small bulb in a pipe of two or 
three diameters greater than the pipe itself does not appreciably 
lessen the velocity of the steam through the bulb, nor will a change 
of direction take place without gratings or deflectors ; and the heavy 
particles, such as water or oil, are thrown like shot across the 
chasm, and into the tube beyond, where they are taken up and 
carried forward, the same as through a simple fitting or valve. 

** À study of the question convinoed me that there was no prac- 
tical use in trying to separate oil from steam by what might be 
called mechanical means, such as straining or deflecting, or hanging 
so-called condensing or roughening surfaces within bulbs, unless, 
indeed, the bulbs had comparatively enormous diameters or bulk, 
so that the separation was by settlement ; and it was found that 
when they had these great diameters it was not necessary to place 
any kind of obstruction device within the bulb except water to 
intercept the liquid oils. It was found that it was only necessa 
to change the direction of the steam by a simple elbow, so that the 
heavy particles of the water and oil would be carried vertically 
downwards, that they might be thrown against the surface of the 
water held in the bottom of the bulb, where it was found that the 
water and the oil both remained. 

It was also discovered that the lighter oils could be caught and 
held in the apparatus by an arrangement of dams. A constant 
water-level is formed and also means of blowing off the device. 
It was remarked that when steam and oils were projected on the 
surface of entirely clean water, the entire absence of oil was notice- 
able from the surface of the water in the receiving tank, but that 
when oil accumulated on the surface of the water a slight appear- 
ance of oil showed itself in the receiving tank. This led to further 
thought and development in the matter of the bulb. When watch- 
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From the Engineer. 


ing the action of the exhaust steam on the surface of the water it 
was noticed that at the moment when the puffs ‘of the exhaust 
steam entered the bulb a clear space became visible on the surface 
of the water. The oil receded sidewise, exposing the surface of 
the water for the reception of the oil and condensed water that 
was coming with it, but that it instantly closed in between the 
puffs of.the engine, exposing an oil surface again, and thus, alter- 
nating oil and water, until the oil accumulated to such an extent 
that the clear spot on the surface gradually became smaller, and thus 
impaired tho efficiency of the extractor, oil apparently not being as 
good a surface to deposit oil on as water. This led to the construc- 
tion of oil dams within the bulb, shown at E in the illustration, the 
upper edges of which dams are slightly above the water-level of the 
apparatus, and their depth about 3in., with a high dam at D to pre- 
vent the return of the oil over the surface of the grating formed by 
the low dams E. 

„It was found that in practice with this arrangement the surface 
of the water at E was depressed, and that the general movement 
was towards the high dam D, under the lower edge of which both 


oil and water passed, the oil accumulated at C, and the water 
returning in an under current again at the lower level just under 
the edge of D to fill up the space between the grating formed by the 
dams E E. This water is thus kept continually clean and ready to 
receive each deposit of grease, and it has been found by actual prac- 
tice that the lighter oils are condensed by the contact with the 
water, so that the process within the separator is akin to what one 
may call ‘ washing the steam. ” 


THE TRANSMISSION OF POWER TO LONG DISTANCES 
BY ALTERNATING CURBENTS OF ELECTRICITY.* 


BY W. B. ESSON, M.INST.C.E., M. I. E. R. 
( Concluded from page 755). 


It will be evident from what has gone before that the presaure to 
be adopted is decided by the distance, by the way in which the 
power is broken up at the receiving end, and by the loes per- 
missible in the line. In the example given I have merely indicated 
roughly how the engineer has to consider the matter before he can 
arrive at à deoision. The copper and transformers are the chief 
items, and the rates for these may vary from the figures given, 
while, needless to remark, there is a host of minor factors which 
also have to be taken into account, and the influence of which 
cannot be neglected. It must not be thought that 10,000 volta is 
the limit of line pressure, though at the moment it is the excep- 
tion. The pressure on the Hockfelden-Oerlikon line for the 


* Paper read before the Society of Arta. 
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transmission of 900 н.р. for 25 miles is 13,000 volts, while the 
Ogden-Salt Lake line is to be worked at 15,000 volts. For the 
Niagara-Buffalo line, which is 25 miles long, the pressure will be 
20,000 volts ; while if currents from Niagara ever reach Albany, 
over 300 miles, in all probability they will have to be transmitted 
at a presgure of something over 50,000 volts. | 

Let us suppose that the pressure is decided upon. Table I. gives 
the current in amperes per brake horse-power n to be 
transmitted. The pressure is, in all cases, taken at the motor end 
of tho line, the pressure at the generator having to be higher by 
auch amount as corresponds to the loss in the line. The current is 
for horse-power actually recoverable at the pulleys of the motors, 
it being assumed that the efficiency is about 90 per cent., and the 
power factor 0°75. 


TABLE I.— Current Required per Brake Horse-power ut Various 


Pressures, 
Pressure in volta. | Amperes. Pressure in volts. Amperes 
220 5-0 | 5,000 2089). 
440 | 25 | 5,000 0-222 
1,000 111 10,000 0111 
2,000 | 0:55 | © m" 


These figures are only to be taken as approximate. In the case o 
two-phases, half the above current flows in each circuit. For three- 
phases, the pressure in the table would apply to the difference of 
potentials between the common junction of the three conductors 
and either of the lines, and one-third of the current given in the 
table would flow in each wire. The current being ascertained, the 
volts which it is permissible to lose in the line will determine the 
size of the conductors. In Table II. are given the volts lost in the 
conductors per mile of transmission for different current densities, 
and from this, knowing the fall of pressure allowable, the best 
density to work at can be determined. If the plant is three-phase 
the volts lost per mile must be taken as half of what is given in 
Table II. Table III. furnishes us with the size of conductor for 
carrying any current at any density, and thus supplies the final 
figure for the line. 


TABLE II.— Volts Lost per Mile at Different Current Densities. 


Amperes per Loss of 


Ainperes per 
sq. in. of section| pressure in volts 


89. in. of section | pressure in volts 


of conductor. : per mile. of conductor. per mile. 
2,000 172 600 52 
1,500 130 500 43 
1,000 86 400 54 
800 69 500 26 
700 60 200 17:2 


ҸҸ 


In giving these figures I have simplified matters by ignoring the 
effects of the self and mutual induction of the line wires, but it must 
be understood that these are, in many cases, by no means negligible, 
especially in long distances with heavy. eonductors. I have spent 
so much time on the line that there remains but little more for the 
motors, Jn concluding this section, I must just say that in no case 
should the conductor be less than No. 10 gauge, on account of the 
liability of smaller wire to get damaged by storms, while practical 
considerations place the other limit at about {в stranded. If a 
greater area is required it should be divided between two or more 
conductors. With this size of cable by two-phases, under ordinary 
circumstances about 1,500 h.p. may be transmitted. 


III. —Morozs. 

On referring to the classification at the beginning of this Paper 
it will be seen that there are two types of motors, synchronous and 
non-synchmonous, and in their action these in several important 
particulars are unlike. I set down below in parallel columns the 
chief points of difference, thus :— 


Synchronous. Non- Synchronous. 


Does not require exciter, and has 
therefore no commutator, 


1. Requires direct current exciter | 

and has consequently a direct 

current commutator. 

2. Will only start witb fraction of Will start with full load with two 
load Ж. “ or three phases. 

Speed drope as the load is increased. 

Has a power аа at full load of 


from 65 to G according to size. 


5. Runs always at same speed. 
4. Has a power factor at full load 
of nearly unity. 


The first point is that synchronous motors require exciters. Such 
motors, as you are probably aware, are constructed on the same 
lines as alternators, whether for single, two, or three-phase 
currents; in fact, they are alternators running as motors instead 
of generaotrs. They must, therefore, have a direct-current machine 
to excite their field magnets ; and this means a commutator as well 
as a pair of contact rings to keep in repair. The non-synchronous 
motor, on the other hand, requires no exciter, the E. M.F. in the 
armature windings being induced by the action of the oscillating or 
rotating field. On this account non-synchronous motors are more 
often styled ‘‘ induction" motors. Being without exciter, there is 
no commutator to keep in repair ; though in the case of large-sized 
motors contact rings are sometimes used for the purpose of putting 
resistance into the armature circuit. The next point is the start 
ing. To do work a synchronous motor must run in step with the 
generator, and until it attains a speed such that its frequency cor- 
responds with that of the generator ; in other words, until synchro. 
nising speed is obtained it is not in a condition to take the load. 
To run the motor up to speed various plans have been adopted. 
The exciter furnishes us, probably, with the most simple means 
of starting a single-phase motor. Though giving a direct current, 
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TABLE III.—Size of Conductor 


required for Various Currents. 


Amperes which the conductors will carry at a current density of 


Gauge, Раш ит area. in ohms M eight | 
S. W. G. . P. Square per inile at пк 2,000 1,500 1,000 800 100 600 500 100 300 200 
шеле inches 60°F, per mile. amps. periamps. per amps. per amps. per amps. perſamps. peramps. perjampa.per.amps perjamps. per 
sq. in. | sq. iu. | sq. in. | sq. in. | sq. in. | eq. in. | sq. in. sq. in. sq. in. | sq. in. 
37/15 0:504 01541 0:2892 5142:0 9080 | 2510 | 1510 | 1250 108:0 92:5 77:0 61:6 46:2 50˙8 
19/13 0:460 0:1282 0:5462 2625-0 256:0 1920 | 1280 | 1020 897 16:9 641 51:5 58:5 25:6 
37/16 0:440 0:1219 05661 | 24820 244-0 1850 122 97:5 85:5 731 60:9 4:8 56:6 244 
19/14 | 0400 | 00973 | 0479 , 19850 | 1950 | 1460 | 973 | 778 | 681 | 584 | 486 | 2389 | 292 | 195 
0:524 0:0821 0:5223 1678-0 165:0 123-0 | 82:4 65:9 57˙7 49:4 41:2 ó2:9 241 16:5 
19/15 0:560 0:0789 0:5652 1608-0 157-0 118:0 78:9 651 55:2 473 49:4 31˙5 257 158 
0:500 0:0707 0:6092 1458-0 1410 | 1060 10°7 56°6 49:5 42:4 55°3 29:5 21˙2 141 
19/16 0:520 0:0624 0°7154 1270°0 1250 | 956 624 49:9 45 37˙4 31˙2 24-9 187 12:5 
2 0:276 0:0598 0:7197 1217-0 | 119-0 | 897 , 598 478 419 35˙9 29:9 259 17:9 12:0 
5 0:252 0-0499 0:8633 10150 998 74:8 499 , 5399 54:9 299 ' 249 | 19:9 | 150 10:0 
19/17 0:280 0:0479 0:9300 9750 95'8 74:8 419 58:5 55:5 281 25:9 19:2 14-4 9°6 
0:232 0:0423 1:0186 860:0 84:6 654 | 42:3 55:8 29:6 254 | 21˙1 | 16:9 | 12˙7 8:5 
7/14 0:140 0:0356 1:255 1270 71.2 534 | 356 28:5 24-9 21:4 | 17:8 142 10:7 T1 
5 0:212 0°9353 1:255 718:0 1076 52:9 35:3 282 24-7 21:2 17:6 141 10:6 TO 
18/18 0:240 0:0349 1:271 7150 69:8 52:5 54:9 27:9 24:4 20:8 174 15:9 10:5 70 
6 0:192 0:0289 1:487 589-0 57:8 45:5 28:9 251 20:2 173 144 115 87 5˙8 
7/15 0:216 0:0289 1:543 589-0 57:8 45:5 28:0 251 20:2 17˙5 144 115 87 5'8 
7 0'176 0:0245 1:770 495:0 486 56:4 24:5 19:4 17:0 14:6 121 97 73 49 
19/19 0:200 00245 1:831 : 496:0 41:6 56:4 243 | 194 170 146 121 9˙7 7:5 4:9 
7/16 0:192 0:0229 1:955 465 0 45:8 545 22:9 18:5 16:0 1577 11:4 91 69 4:6 
8 | 0160 0:0201 2:142 . 409:0 4072, 501 | 201 161 141 121 10:0 8:0 60 4:0 
19/20 0:180 0:0198 2:261 402:0 59-6 29˙7 19:8 15:8 15:9 11:9 9˙9 79 59 4:0 
7/17 0:168 0:0174 2:552 56:0 54:8 | 261 174 | 159 12:2 104 8"7 . 69 52 3˙5 
9 | 0:144 0:0162 2:664 4510 524 | 24:5 162 | 129 11:5 97, 81 6:5 4:9 52 
0128 00128 3346 | 2620 | 256 192 | 102^ 90! 77 64 | 51. 38 | 26 
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the exciter will, of course, run as a motor, if supplied with 
an alternating current, provided its field magnets are properly 
laminated. To start the synchronous motor, all we have to do 
then is to first turn the alternating current on to the exciter to 
get the speed up ; then when it is obtained, switch it on to the 
alternator, by the same action altering the connections, so that the 
exciter afterwards performs the function of energising the field. 
Here I wish; you to notice that, though the synchronous motor will 
do no work by itself until it gets into synchronism with the gene- 
rator, there is no reason why the motor and exciter combined 
should not do some work. It depends upon the size of the 
exciter and what margin of power it has beyond driving 
the alternator up to speed. Another plan is to combine 
with the exciter a set of secondary cells, so that the energy 
necessary to start the motor by direct current is always available. 
During working hours the exciter is charging the battery. Poly- 

hase synchronous motors can be started by a small induction 
motor provided for the purpose, or they may be designed so that 
currents induced in the field magnet by the action of the rotating 
armature field will pull the speed up ёо synchronism. Such currents 
might be generated in the masses of an unlaminated field magnet, 
or in copper loops properly disposed on the magnets. Of course, 
the combining of a secondary battery with the exciter works as 
well in the case of polyphase as single-phase motors, and no further 
Starting gear is requisite. 

But induction motors have this advantage over synchronous 
motors, that they will start without any trouble at full torque. 
There are many notable instances of power transmission schemes 
being successfully operated by synchronous motors and with single- 
phase currente, but the system lacks range and flexibility. If the 
whole of the power is to be given up by a single motor or group of 
motors at the delivery end of the line, single-phase transmission 
with synchronous motors is, perhaps, as simple and reliable as any; 
but if the power has to be divided amongst a number of motors of 
various sizes, situated at different parts, and each requiring to be 
capable of starting against a load without extraneous assistance, 
single-phase working is no longer suitable. Under these circum- 
stances, induction motors fulfil best the requirements of power dis- 
tribution, and the attribute which singles them out as superior to 
other types is that they start without trouble, and, in starting, 
exert great effort. Polyphase working becomes necessary for them, 
as only with currents with more than one phase have the starting 
difficulties been entirely got over. With regard to constancy of 
speed, the synchronous motor, has the advantage, as it runs abso- 
lutely in synchronism with the generator, but there are few cases 
in which the variation in speed between no load and fullload in 
properly designed induction motors cannot be permitted. Again, 
though in the matter of power factor the synchronous motor has 
the advantage, there is no doubt that for general work, taken all 
round, the induction motor is much superior, its great starting effort 
and extreme simplicity easily outweighing what advantages are 
possessed by motors of the synchronous class. The chief qualities 
which should characterise a good polyphase induction motor are 
these: (1) The speed should vary as little as possible with change 
of load ; (2) The effort exerted at starting should be large, and that 
without drawing an excessive current from the line; (2) The effi- 
ciency, i. e., the ratio of power given out to power put in, should be 
high; (4) The light load current should be small as possible com- 
pared with the full load current ; (5) The power factor should be 
as large as possible ; (6) Itshould stand over-loading to a consider- 
able extent without pulling up. 

Great attention has been bestowed on these points by several 
designers. As regards the first, the increase in speed due to 
throwing off all the load does not in well-designed motors of large 
size exceed 3 per cent. with constant voltage supply, while in the 
case of small motors it is only 6 per cent. A 100-H. P. motor would 
comply with the former figure, while a 5-H.p. would about comply 
with the latter. With respect to uniformity of speed, it will be 
observed that polyphase induction motors are quite on a par with 
the best direct-currenty motors. In both the speed is of course 
reduced when loaded by just such amount as will permit the 
current necessary to balance the load to flow through the armature. 


As regards the second point, it is important that the current drawn 
from the lines be not too great at starting. For small motors up to 5 
or 6 H.r. a short-circuited rotor, or squirrel cage winding, as it is 
sometimes called, is only necessary, the excess of current at start- 
ing in the majority of cases not making much difference to the 
total current flowing. Such a rotor has an extremely small resistance, 
and when at rest it is to all intents and purposes the equivalent of 
& transformer with a short-circuited secondary. It would, conse- 
quently, never do for large motors to have such armatures, on 
account of the enormous currents which would flow through the 
conductors and the correspondingly large currents drawn from the 
line at starting. When we come to sizes above 8 or 10 horse- 
power the armature bars are generally grouped in such a manner 
is to allow of a resistance being inserted into the rotor circuit 
at starting in much the same way as a resistance is inserted in 


the armature circuit of a direct current motor. For this purpose 
the conductors are arranged in series of three, and are connected 
starwise to a common junction, with their free ends brought 
to three insulated rings on the shaft. This is supplemented 
by a set of three resistance coils, also connected starwise, and 
with their free ends terminating in brushes resting in the insulating 
rings. The resistances are provided with a regulating switch 
operating all three branches at the same time, and thus the resist- 
ance inserted in the armature circuit at starting can be gradually 
taken out as the motor gets up speed. Apart from the resistance 
preventing an excess of current at starting, it has also the effect 
of increasing the starting torque, as excessive currents flowing in 
the rotor conductors weaken the resultant field and throw it out of 
phase with the currents in the rotor bars. By using a resistance 
in this way, then, we can start against full running torque without 
drawing more than the normal running current from the line, 
while with twice the normal current we can get twice the torque. 
Here again the reduction motor is quite on all fours with direct 
with direct current motors. 

Tho efficiency of polyphase motors, the third point referred to, 
is about the same as that of direct current motors. The following 
figures give some idea of the efficiency which makers are pre 
to guarantee for various sizes at the usual speeds and frequency :— 


H.P. Efficiency per cent. H. P. Effleiency per cent. 
Lh. uti saris 76 Оет 88 
FCC 80 DU onec Cie sade 91 
8ͤͤͤĩ ĩ ³ðiIJ А 80 10 8 92 

1 8⁴ 


I now come to a point which is of considerable importance and 
that is the power factor or ratio of actual watts to apparent watts 
given to the motors. I have already spoken of motors behaving to 
some extent like choking coils, and it will be obvious that running 
light, a motor is nothing more than a transformer running on open 
circuit, a transformer, too, with an air gap in its magnetic circuit, 
and requiring a large magnetising current relatively to the bulk of 
iron it contains. Now in this kind of transformer the apparent 
watts (or product of current and difference of potentials) given to 
it are very different from the real watts, and in a polyphase induc- 
tion motor say of 50 H. ., the former may be as an ordinary thing 
when running light ten times as great as the latter. It resulte, 
therefore, that the current flowing in the circuit when the motor 
is running without load is comparatively large, and it actually 
reaches from 20 to 30 per cent. of the full load current. This 
current lags behind the impressed E.M.F. and does not indicate 
that the efficiency of the motor is low ; it may, in fact, be analysed and 
regarded as two separate currents, one of which is pushed forward 
until it is in phase with the E. M. F., while the other is pushed back- 
ward until it lags 90 deg. behind the E. M. F. The product of the first 
current and impressed E.M.F. gives the watts actually put into the 
motor, the second being 90 deg. out of phase with the E. M. F. is a 
** wattless " or idle current. So much then for the power factor of 
motors running light. The idle current just referred to has to be 
supplied whether the motor is running light or loaded, but an 
addition is made to it as the load js put on. This arises from the 
fact that the field to which the current in the rotor bars is due is 
the resultant of the primary field impressed on the stator, and the 
cross field produced by the rotor current itself. The rotor currents, 
and with them the currenta in the line, are thus caused to 
behind the impressed E. M.F., with the result that the idle current 
is largely increased. This does not mean that when loaded the 
power factor diminishes, for though then the idle current is larger, 
the proportion of the useful current to the idle current is much 
greater, the power factor rising in consequence. The power factor 
depends largely on the size of the motor, and below are figures 
which may reasonably be expected from motors of different sizes :— 


H.P Power factor. H. b. Power factor. 
FFF 0:65 10: ео 78 
C V 07/0 DU: oos 8 0:80 
8 Н 0°72 N AA 0˙82 
2121722·w . ЕЕ" 0°75 | 


These figures accord with the results given by actual tests, and 
you will be much less likely to be disappointed if you assume them 
as correct than if you take those given by most makers. They 
clearly indicate, as I have mentioned before, the necessity for 
rating the size of generators and transformers at not less than one 
kilowatt per horse-power. 

I hope the desirability of getting a power factor as large as 
possible will be apparent, though I am sorry to say the efforts 
of designers in this direction have not been always appreciated. In 
an article which appeared in The Electrician last summer, for in- 
stance, Prof. Silvanus Thompson regarded it as **a piece of super- 
stition" to demand anything higher for a small threo-quarter 
horse-power single phase motor than a power factor of 0°49! and 
went on to say that as the efficiency was 90 per cent. he should 
not mind if the power factor were smaller. In that article the 
Professor, inveighing against the pedantic demand for a high 
power factor," made the mistake of supposing that he was voicing 
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the opinions of practical men, the very men, be it observed who, 
fully conscious of the advantages which an increased power factor 
would confer, have been most persistently doing their utmost to 
raise it. This is indeed a very practical question. If the current 
were in phase with the E. M. F., that is to say, if the power factor 
were 1 instead of averaging 0°75, it would mean that the generators 
would require to be only three-fourths of the size we have now to 
make them, that the lines would only require three-fourths of the 
copper they now have, and tbat the transformers would only 
require to liave three-fourths of their present capacity. The 
regulation would require less attention, and the regulating gear 
would be less costly. Notwithstanding that these advantages 
would accrue, we are told that the demand for a high power factor 
is à superstition. Why anyone should hold such an opinion I do 
not know. Probably it arises from the difference in ideas induced 
by theorising about power plant on the one hand, and employing 
it practically on the other. 


The lag of the current has not, however, led to much difficulty 
in working, and it is chiefly on account of the saving in outlay 
which would result that we should like to see the power factor 
higher. To some extent the difference in phase between the cur- 
rent and E. M.F. can be compensated by the use of over-excited 
synchronous motors, these tending to make the current lead 
instead of lag. A few synchronous motors, taking a fair propor- 
tion of the load, make a very perceptible difference to the power 
factor, and where the circumstances permit, these is rather an 
advantage in introducing them into the circuits. The Stanley 
Manufacturing Company, of America, supply with each of their 
two-phase motors as a usual thing, a couple of condensers, which 
supply the idle currents to the motors. One of these is connected 
in parallel with each of the field circuits, and has a capacity such 
that the amperes at the working voltage equals the no-load current 
of each field. If there is no distortion of the current wave the 
apparent energy taken by the motor is equal to the real energy, 
and the power factor is therefore very nearly unity. The Stanley 
Company is the only company manufacturing condensers as part 
and parcelof power plant equipment, though I believe the idea 
was rather to enable their motors to run satisfactorily at high fre- 
quencies than to increase the power factor at low ones. 


I have now come to the end of my discourse, but with many sins 
of omission on my head. Though I have been able to deal, in a 
measure, with the principal factors in transmission of power work, 
I feel how inadequate have been my efforts to cover so large a field 
in such a short time. The points to be observed in the construction 
of transformers for power work I have not been able to touch. 
Discussion of these would take up a considerable amount of time, 
as would also the descriptions of switching arrangements in use. 
Again, there is the question as to whether, for polyphase working, 
the advantage lies with the two-phase or three-phase transmission, 
а question which cannot be argued at length here. The three-phase 
system, as we have seen, enables some copper to be saved in lines, 
but this is practically the sole advantage, and it must be remembered 
that only when the distance exceeds 25 miles does the saving in 
copper over the two-phase system figure up to anything like 
5 per cent. on the total cost of the scheme. Considering the sim- 
plicity of the two-phase system, and the ease with which it can be 
worked, as compared with three-phase, especially where lighting is 
combined with power, it seems that the saving in copper is so 
small a fraction of the whole cost as not to be worth considering. 
The difficulty due to uneven loading of the circuits in three-phase 
working is particularly objectionable, and it must be remembered 
that not only have the currents to be balanced in the three branches, 
but the kind of load must be similar; it will not do to have an 
inductive load on one branch and non-inductive loads on the others. 
To get over this difficulty in a general system of distribution by 
three-phases, a fourth conductor has to be used as a balancing wire 
or common return, so that in the end as many conductors are 
required as for the two-phase system. For the transmission of 
power only in large units the three-phase system is all right, but 
where lighting is combined with power two-phase is always prefer- 
able. In the latter the circuits are not electrically interlinked in 
the generator armatures, and as a consequence the regulation of the 
E.M.F. on the lines is much more satisfactory, and can be carried 
out, without expensive and complicated gear. In fact the two-phase 
system, with all the simplicity and ease of control of single-phase, 
possesses all the important advantages of three-phases. 


DISCUSSION, 

Mr. A. T. SNELL regretted that, not kaving had the opportunity of 
seeing the Paper in print, he was not in a position to discuss it, interest- 
ing as it was. The author seemed to have taken up the subject at the 
point where Mr. Kapp left it, and to have brought it down to the present 
time; and though he had had to omit much he had referred to the most 
salient points in connection with generators, line, and motors. On the 
latter branch of the subject he believed several experiments had recently 


been made on polyphase and single-phase motors, and he hoped someone 
would be able to state the results. 


Mr. W. M. MORDEY said he was sorry not to be able to speak from 
experience with regard to polyphase motors. There was a great difficulty 
in discussing Papers of this kind, resembling the multiplication table in 
absolute truth. He was glad Mr. Esson had alluded to the vexed 
question of a standard frequency, and he wished some arrangement 
could be made by which a standard could be fixed. It was impossible 
to decide on an absolutely best frequency, as there was no such 
thing for all purposes; but they might decide on one which would 
be best for all electrical engineers, simply because it would be stan- 
dard. Then Mr. Esson referred to the question of sine, as against saw- 
toothed curves, and seemed to express a preference for the latter under 
some conditions. It was said that Nature abhorred a vacuum, and he 
believed Nature abhorred saw-toothed curves, and that it did not much 
matter what they made the curve, because Nature would take care of it 
afterwards. He drew attention to the fact that nearly all published experi- 
ments on the forms of curves had been made at electrical colleges, on 
machines running light ; none, or few, were made under the working con- 
ditions which obtained on distribution systems. A curve might be saw- 
shaped to begin with, but when you considered everything that took place 
in the way of self-induction, in the fact that machines were running in 
parallel. that there were motors, arc lamps on the circuits, and so on, he 
believed that it would usually be found very little of the form of the 
original curve would be left. He would recommend gentlemen who had 
experimental facilities, and were fond of experimenting on the shape of 
waves, to try and induce some central station engineers to let them experi- 
ment in the first place on the form of wave with a light running machine, 
по load and no other machine running parallel, and then on the circuits 
supplied by the same machines under fullload conditions, particularly if 
if they could do this on a syatem where there were motors on the circuit. 
He agreed as to the desirability of getting alternators to give a good 
* characteristic,” but he could not agree with the author's remark that 
for power work, where a good regulating machine was required, single 
wound field magnets were not as much used as separate magnets. He 
believed that on the Continent, where far more power was used than here, 
siogle-wound magnets were used, and it was a mistake to suppose they 
were not as good regulators ав machines wound with separate magnets. 
He thought the contrary was the case. He would like to show the author 
such a macbine, which had a drop of not more than one-fourth that men- 
tioned in the Paper. With regard to insulators, he might mention a plan 
which he had found very useful for testing the insulation of porcelain, so 
that imperfect insulators might be weeded out before use. The insulators 
should be turned upside down in a tray of water, and the cups filled with 
water, and in each should be hung a little bit of copper wire connected 
with one terminal of a dynamo, the other terminal being joined to the 
tray. After running a few hours the water in the faulty insulators would 
be more or less coloured blue, according to the amount of leakage through 
the insulator, which caused a formation of copper salt. Those which 
showed no colouration could be safely used. 

The CHAIRMAN said the subject of alterpating-current motors really 
deserved much more discussion than gentlemen present seem disposed to 
give it. It was, in his opinion, still an open question whether the con- 
tinuous-current motor had been absolutely displaced, whether the great 
move in favour of alternating current was going to last, and whether 
Mr. Kapp's declaration that alternate-current working would form 
the ultimate solution of the problem how to transmit power over great 
distances was correct, Perhaps it was hardly appropriate to the Paper to say 
anything about continuous-current motors; but he wanted, at least, toutter a 
warning that it must not yet be accepted as an axiom that the transmission 
of power to а distance was impossible with continuous currents. He was 
disappointed that Mr. Esson had not described the monocycle motor, which 
was said to be an ingenious combination of the single-phase and three-phase 
system. There were indications in the Paper that the transmission of 
power by alternating currents was not altogether so easy and straightfor- 
ward as some might think. It was stated, for instance, that the conditions 
under which they had to work were extremely trying. You had to make 
rather a complicated arrangement of coils in the machine, and to use three 
or four wires, and step-up and step-down transformers, all of which were 
not very conductive to smooth working in practice. What decided the 
success of a system was the ease with which it could be worked. Most 
great inventions commenced by being very complicated, and were gradually 
simplified until you almost wondered why thecomplicated thing was invented 
first. When, therefore, he met with any system which was complicated, he 
distrusted it and thought it could not be right. Another difficulty to which 
Mr. Esson called attention was the power-factor, which averaged 0°75, 
instead of unity as in the case of the continuous current. If the power-factor 
be increased to unity, generators would only require to be three-quarter 
the aize, and lines would only take three-fourths the copper, but even then 
there would be the transformers, which in the continuous current were not 
required. All this indicated that alternating current motors had not got 
it all their own way, and, in his view, the simplicity of the continuous 
current indicated that it would yet prove to be the right solution of the 
problem. However, without any further criticism of the system, he would 
propose a hearty vote of thanks to Mr. Esson for the very able and thorough 
manner in which he had brought the subject before them. 

Mr. A. W. MARSHALL said he gathered from the paper that the speed 
of the inotor decreased when the load came on ; but he did not understand 
whether there was any means of regulating or altering the speed if desired. 

The vote of thanks having been carried, 

Mr. ESSON, in reply, said he had written a description of the monocyclic 
system, but had to strike it out owing to the paper being too long already. 
It was really a most interesting system, but he feared it would not come 
into general use in this country. With regard to continuous current 
versus alternating current motors, they all knew that the Chairman was 
in favour of the former, for what reason he knew not; but the fact 
was that large powers had been transmitted to long distances by alter- 
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nating currents, and as yet it had not been accomplished with continuous 
currents. All Mr. Siemens had to do was to show how it could be done ; 
he would not say it could not be done, but it had not heen done yet. The 
continuous current plants used were for comparatively small powers aud 
short distances. It was, perhaps, unfortunate that there was a power- 
factor to be considered, but still it had not prevented the system being a 


success. i 

The CHAIRMAN said his firm had executed some of the largest power 
transmission works with three-phase and two-phase currents, so that he 
knew something about them; but he was still of the deliberate opinion 
that the continuous current was the best. 

Mr. GRAHAM HARRIS said he had been engaged in very many cases 
of transmission of power by the alternating current, but after a good deal 
of consideration, extending over some years, he was inclined to agree with 
the Chairman that the alternating current had not as yet proved its 
uperiority, 


THE APPLICATION OF RONTGEN RAYS TO THE 
MEASUREMENT OF CONTACT ELECTROMOTIVE 
FORCES.* 


BY JEAN PERRIN. 


I. Róntgen rays ionise the gases traversed by them, destroying 
the lines of force which they encounter. This property is observa- 
ble even in the case of very weak fields, and can be applied to the 
measurement of electromotive forces. 

Two parallel plates, formed by the metals P and P', are joined 
one to the needle and the other to the case of an electrometer, the 
case being also connected to the middle point of a battery, the two 

les of which are united to the two pairs of quadrante. A metal 

ridge enables one to join or separate the two plates. After separa- 
tion, the opposing faces of the plates are charged with electricity of 
contrary sign under the influence of the electromotive forces of 
contact. If now we pass a Rontgen beam between the plates, so 
that the beam does not touch the plates, the rays will destroy the 
lines of force which they meet and will entirely dissipate the 
charges carried by the parallel plates. "The varying potential of 
the needle will therefore be read on a graduated scale by means of 
different positions of the needle. This variation of potential is 
precisely equal to the initial difference between the potentials of 
the two layers of situated immediately at the contact of P and 
P’, that is to say, it is equal to the electromotive force sought for. 

II. The measurements are extremely easy to carry out. The 
potentials equalise in a few seconds, after which the needle remains 
motionless, and the sensibility of the electrometer employed alone 
limita the precision of the measurements. I employed an electro- 
meter giving 50mm. deflection on the scale for one volt difference 
of potential. i | | 

ө following are the values of the electromotive forces obtained 
by this method between pure iridium and the different metals given 
below, which were carefully cleaned before each experiment :— 


Platinum ......... — 0°02 volt ne +106 volt 
Paladium ......... +001 „ Aluminium ...... +155 „ 
Copper ............ +018 „ 


The law of intermediate metals was, moreover, verified with 
care. For example, it was ascertained that Ir/Zn —Ir/Cu + Cu/Zn 
to within 0'015 volt. Measurement gave 0:88 volt for the zinc- 
copper couple, and 1°08 volt for the platinum-zino couple. The 
measurements previously made by M. Pellat gave 0:86 volt for the 
first couple, and 1°02 volta for the second. 

I emphasise the fact that these numbers are obtained when the 
metal plate P and P' are not encountered by the rays, which is in 

rfect agreement with the theories I have advanced, every line of 
orce in à gas which is encountered by X-rays being destroyed, 
even when it is met only at a single point in the whole of the length 
within the gas. However, when the metal plates P and P are 
encountered by the rays, the measurements do not seem affected ; 
at least, they do not with an electrometer of the degree of sensitive- 
ness of that employed by me. 

III. Instead of connecting the plates P and P’ to the case and to 
the needle of the electrometer, one can place them in pormanent 
communication through a wire and a galvanometer. i now we 
pass between the plates a beam we have a veritable battery, and 
the galvanometer is deflected. I carried out an experiment in 
which I arranged 12 elements in parallel, each couple being formed 
by a sheet of copper and a sheet of zinc of about 100 sq. cm. sur- 
face, and at a distance, one from the other, of a few millimetres. I 
obtained a permanent deflection of 50mm., corresponding to a 
current of 7:10-? amperes. 

The energy of the current is probably due to the chemical 
reaction of the metal with the ionised gas. Nevertheless, even 
after the current had been on for a long time I was unable to 
observe any counter electromotive force due to the polarisation of 
the electrodes. 


* Comptes Rendus, Vol. CXXIV., No. 10, March 8th, p. 496, 


ELECTRIC LIFTS AND CRANES.* 


BY HENRY W. RAVENSHAW, ASSOC.M.INST. C. E. 


This communication referred to the application of the electrie 
motor to the working of lifts and cranes. Where hydraulic power 
was available, its simplicity afforded many advantages, although in 
the ordinary form of hydraulic motor as great an amount of water 
was used with a light load as with a heavy one. The electric motor, 
however, only absorbed ourrent in proportion to the work developed, 
and this fact alone justified its application in certain cases. The 
chief requirements of the motor were sparkless commutation, self- 
adjusting brushes, and automatic lubrication. Shunt machines 
were generally used on account of their regular speed with varying 
loads; & few turns of series-winding were, however, sometimes 
added to give prompt starting. orm-gearing was employed, 
and gave compactness and silent running, with a quick pitch for 
the worm ; ball-bearings and an oil bath were recommended. To 
give good results, however, the ball races must be of high-class 
steel, and be ground perfectly true after hardening. A special 
form of rope-drum made by Messrs. Easton, Anderson and Goolden 
d and the Sprague Screw Elevator with ball nut were 
described. 

The regulating gear should provide prompt and accurate control, 
absence of jerks, small eurrent consumption and regular speed. 
Resistance was necessary in the circuit of the motor at starting to 
prevent a great rush of current; and this should be controlled 
automatically, as it was impossible for the attendant to tell the 
position of the switch when a hand-rope was used. "The automatic 
controller used by the Otis Company was described, as well as an 
arrangement controlled by a centrifugal governor which had been 
designed and used by the author. ‘Magnetic brakes were advo- 
cated, the cage being automatically stopped when the current was 
accidentally broken. The magnet should be fitted with non- 
inductive resistances, to prevent sparking on breaking the circuit, 
Tests of an Otis elevator and a curve showing the energy consumed 
under varying loads were given, the cost per return trip with four 
persons to a height of 36 ˙5ft. being 0°101d. at 4d. per Board of 
Trade unit. The cost of an average trip with two persons to a 
height of 24°75ft. was 0:060d. at 4d. per unit. 

Electric cranes presented several marked advantages over those 
driven mechanically, owing to the flexibility of. the control of the 
motor and the simplicity of the conductors for transmitting the 
power. The relative advantages of the use of a separate motor for 
each motion, and of a single motor and friction clutches were dis- 
cussed, the mechanical simplicity in the one case and the electrical 
simplicity in the other enabling either system to be used with 
good results. Tests were given of a 20-ton electric crane, at 
Woolwich Arsenal, arranged on the single-motor principle, friction 
clutches being used to actuate the various movements. The collec- 
tors for the current with the method used for insulating them 
were described. Owing to the special requirements of this crane 
much gearing was necessary, and a heavy chain block, weighing 
nearly 2 tons, was fitted. The efficiency was thus reduced, espe- 
cially at light loads. A total efficiency of 53°42 per cent. was 
obtained when the load on the hook only was considered, and of 
58:28 per cent. when the weight of the block was included in the 
load. To drive the outer carriage at the rate of 54ft. per minute 
8'4 k. H. P. was required, and 102 £.u.P. to traverse the load radially 
at the rate of 32:4ft. per minute, both with a load of 20 tons. 


PHYSICAL SOCIETY. 


At tho invitation of Prof. S. P. Thompson the meeting on March 
26th was held at the Technical College, Leonard-street, Finsbury ; 
Mr. Shelford Bidwell in the chair. Mr. ROLLO ArPLEYARD read а 
Paper on 

„Liquid Coherers and Mobile Conductors,” 
and showed the following experiments :—(1) A glass tube, contain- 
ing mercury and paraflin oil, is shaken up until the mercury divides 
into small spheroids. The resistance of the chain of spheroids 
under these conditions is several megohms. Coherence can be 
brought about by a direct current, a spark, or by a Hertz oscil- 
lator. The coherence is visible, the spheroids forming into large 
globules. At the same time the resistance falls to a fraction of an 
ohm. (2) Au unstable emulsion is formed by shaking water and 
paraftin oil together in a glass tube; called by the author a rain 
tube. The oil may be coloured with alkanet root. By electrifica- 
tion the water suspended in the oil is suddenly precipitated in a 
shower through the oil, precisely as rain is precipitated in the air 
after thunder. (3) A mixture of paraffin oil and water is poured into 
a photographic dish just covering the bottom, and a little mercury is 


Abstract of a Paper read before the Institution of Civil Engineers on 
March 30th, "Te | 
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poured in. Any two separate globules of mercury in the dish are 
then connected by wires to a battery of about 200 volts, through a 
reversing key. A momentary tap of the key causes instantaneous 
deformation of the mercury, especially of the globule connected to 
the 1 pole. If the current is kept on the negative globule 
sends forth a long tentacle of mercury across the dish to the positive 
globule. The tentacle may break into spheroids. Intermediate 
globule sends forth fingers towards the positive terminal 
globule ; and, by cuntinued application of the current, the 
fingers link intermediate globala, illustrating the nature of 
liquid coherence. By using the current-reverser as a telegraphic 
transmitting key, the motions, to right or left, of the finger of 
any stray globule may be interpreted to form the letters of the 
Morse code. By a succession of taps of the key in one direction 
or the other a globule can be made to ‘‘caterpillar” along the dish. 


Prof. RAMSAY said he had once attempted to facilitate churning by 
the application of eight or nine volts to some milk. He thought the cream 
came a little faster ; but it turned sour very quickly. 

Prof. FITZGERALD thought that the effects observed in experiment 
(3) were the result of current, and not of electrostatic charges ; and he 
would like to know the value of the actual current used. There was no 
doubt that the motions were due to variations in capillarity. 

Mr. SHELFORD BIDWELL asked how the mercury was formed into 
spheroids in the tube in experiment (1). 

Mr. APPLEYARD, in replying to Prof. Fitzgerald, said it was not easy 
to define the circuit, as the terminal globules were rather capricious, but 
he would try and measure the current in some particular case. The 
mercury tube in experiment (1) was taken in a horizontal plane; the 
operation took about ten minutes. Equal volumes of mercury and oil 
was а good proportion. One quarter of the length of the tube should be 
left as an air-space. 


Prof. DALBY then exhibited five pieces of apparatus:—(1) A 
kinematic slide, (2) an inertia apparatus with trifilar suspension, 
(3) a Wilberforce spring, (4) an Ewing's Reading telescope, (5) а 
kinematic hook gauge. Models (1), (2), (4) and (5) illustrated the 
various degrees of freedom of bodies restrained at different numbers 
of points. It was shown with (3) that in extending a spiral 
spring there results a certain amount of twisting. If a mass is 
hung at the lower end of the spiral in such a way that when 
suddenly released after extension of the spring, the time of oscilla- 
tion of the mass in the horizontal plane (rotation) is the same as the 
time of vertical oscillation, then the tendency to twist results in a 
каре of energy which alternates between the rotary and linear 
orms. 

Mr. BOYS drew attention to the conditions of restraint, and suggested 
a criterion for determining whether a piece of mechanism was designed for 
minimum strain on the structure; a thin wedge slipped under any one 
point of contact should not disturb the other pointa of restraint. 

Prof. FITZGERALD pointed out the effect of symmetry upon the 
motion of the spring of (5). The spiral happened to be an unsymmetrical 
form; the change of phase from vertical to rotary oscillation was, therefore, 
rapid. In the case of the vibration of a symmetrical stretched cord the 
change of phase would be very slow. 


Dr. S. P. Тномрѕом exhibited two kinematic models depending 
upon the principle that any simple harmonic motion may be con- 
sidered as the resultant of two oppositely-directed circular motions. 
The first illustrates the synthesis of two opposite circular motions of 
equal period and amplitude to form a straight line motion ; the 
second shows the combination of two simple harmonic motions of 
equal period and amplitude in any difference of phase to form a 
circular motion. In each case the motion is communicated to a 
stylus by a link-gear, operated by two wheels rotating in opposite 
directions. - In the first apparatus, the wheels are pivoted about 
their centres, and the link-gear is pinned to one point on the flat 
surface of each wheel, near the circumference ; in the secoud appa- 
ratus, the wheels rotate as eccentrics at 180deg. to one another, 
and the motion to the link-gear is communicated by tbrust-rods, 
held by springs against the peripheries of the corresponding wheels. 
Dr. Thompson further exhibited a device for projecting, by 
lantern, the rotating magnet and copper disc of Arago. E 
curious rotations and lateral movements of iron filings in a 
revolving magnetic field were similarly projected on a screen. 
He also showed some experiments with a heat-indicating 
paint, made from a double iodide of copper and mercury, 
discovered tweuty years ago by a German pbysicist. At ordi- 
nary temperatures the paint is red, but at 90?C. it turns 
black. If paper is covered with this substance, and then warmed 
at a stove, the change is effected іп а few seconds. Various designs 
can be wrought upon the back of the paper in dead-black or gold, 
so that when warmed they appear in red or black on the front, 
according to their respective absorptive powers. Or local cooling 
by the hand will yield a silhouette. If the paper is allowed to 
cool, the silhouette vanishes, but it appears again when the paper 
is reheated. It has thus a kind of thermal memory." A yellow 
double oxide of silver and mercury is even more sensitive. It 
changes from yellow to dark red at 45°C. Lastly, Dr. Thompson 
exhibited a kinematic model of Hertz-ware transmission. A row 
of lead bullets is suspended from strings, so that the bullets hang 


clear of one another by about an iuch, in a rightline. The strings 
are meshed, and herein the model differs from the well-known 
wave-models used in acoustics. If the attempt is made to send an 
acoustic form of wave through the system, by giving an impulse to 
the first bullet in the plane of the other pendulums, it fails imme- 
diately, owing to the slackening of parts of the meshes. Thus, 
only transverse vibrations can be transmitted. To illustrate the 
propagation of a Hertz-wave, a heavy pendulum, oscillating in a 
plane at right angles to the line of bullets, at one end, repre- 
sents the Hertz ‘‘oscillator.” A metal ring, mounted horizontally 
on a trifilar suspension, and properly tuned, representa, at 
the distant end, the Hertz ''resonator." Waves, formed by the 
tranverse vibrations of successive bullets, are then propagated 
from end to end. | 


Prof. FITZGERALD said the model was specially interesting as illus- 
trating the difference in velocities of propagation of a given wave, and of 
the energy corresponding to it. The model did not accurately compare 
with ether, because in ether the rate at which the energy is propagated is 
the same as that of the wave. The difference of the two rates, for any 
medium, depended upon the dispersion of the medium. By slight 
alteration of the pendulum-suspensions this dispersion might be made 
different at different parts of the model, and would then correspond to 
certain known cases of "anomalous" dispersion. Or, again, it might be 
made to illustrate the theory of Helmholtz with regard to the vibrations 
of the molecules of glass, according to which the vibrations of the mole- 
cules alter the vibrations of the waves, 80 that dispersion occurs, and the 
energy is not propagated at the same rate as the waves themselves, It 
was shown by Michelson that it was possible to have a medium in which 
the energy is propagated in one direction, and the wave in another. "This 
was attained in a magnetic model by Ewing. The mesh apparatus indi- 
cated how a model could be made which should give out “ harmonica” and 
*over-tones" very different from one another; where different wave- 
lengths would be propagated with different velocities, and the over-tones 
would correspond to the differences. Further, it indicated a mechanism 
for producing any desired spectrum; such, for instance, as that of 
hydrogen. A somewhat similar model had been designed by Glazebrook 
for illustrating the absorption bands of a medium when the rate of vibra- 
tion was the same as the free period of the vibrations of each of the 
molecules, which is the theory of Helmholtz, but it was not such a simple 
model. The experiment of red paper changing to black was interesting 
as illustrating a red spectrum varying with temperature. 


Mr. SHELFoRD BIDWELL proposed votes of thanks to all the 


exhibitors, which were accorded ; and the Society udjourned until 
April 9th. 


RECENT DETERMINATIONS OF THE ELECTRICAL 
CONDUCTIVITY OF ALUMINIUM.* 


BY JOSEPH W. RICHARDS AND JOHN A. THOMSON. 


In the following experiments the specimens tested were kindly 
furnished by the Pittsburgh Reduction Company, and were all 
analysed by Mr. Handy, of the Pittsburgh Testing Laboratory, so 
that their composition was accurately known. The conductivity is 
given in absolute measurement. The samples were compared with 
a certified standard resistance coil of one International ohm 
whose possible error is not over 0:02 per cent.), by the Carey 
oster method of comparison. The metal was in wire, of 50ft. 
lengths, the diameter of which was measured by a micrometer, and 
checked by weighing and determining the specific gravity. The 
wires were wound on wooden bobbins and immersed in oil, the 
temperature of which was given by a thermometer. The galvano- 
meter used was a reflecting instrument, sufficiently delicate for all 
purposes. The standard coil was immersed in water, and the room 
was kept at a constant temperature. The bridge wire used was 
carefully calibrated, and all readings were taken several times. 
Two separate wires were tested in case of specimen 1, the result 
given being the mean of two results, which differed only one- 
hundredth of 1 per cent. from each other. 


ee Specific resistance at 
Е Resistance at 0°C. of 06. K^. vealatanco ot 
8 a wire Im. 1006 by | 1 cubic centimetre in 
= lmm. diameter, | absolute (C. G. S.) units 
a ЛЫ E in ohms. of resistance. 
ЕЕЕ: | 
2 8 2 Hard. Hard. Annealed. 
1. 99.66 0-10! 0-00 0-16] 0: 0031245 24587 | 24322 
2. | 99°58) 0°25! 0:00} 0-16) 0° 005290 2584-0 | 25550 
3. 9877 0°20; 0°57} 0°45) 0:012 0:03627 2848'0 Tis 
4. | 97°16] 0:25 2°26; 0°30} 0'032! ... 0°03590 2819:6 or 
5. | 94:39] 0:25, 3:07| 0°24! 0°052| 1°50 0°03583 3011°4 | 29847 


For the reduction from the working temperature to 0°C. an 
experiment was made with wire No. 1, which showed that between 
27 C. and 0°O. its temperature :oefficient was 0:00392 per degree. 


Abstract from the Jaurnal of the Franklin Institute. 
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This coefficient was used for the nearly pure wires, while for (4) 
and (5) a slightly lower coefficient, determined by Mr. Scott, was 
used. It appears that the purer the metal the greater its tempera- 
ture coefficient. | 

Conductivity tests of a similar set of wires were made by Mr. С. 
F. Scott, electrician of the Westinghouse Electric Company, Pitts- 
burgh. They were made by comparison with pure copper, with a 
Wheatstone bridge. These results can only be compared with ours 
by assuming a certain value for the conductivity of copper, and 
even then we cannot say how nearly the copper used by Mr. Scott 
would approach that standard. Sir W. Thompson's value for the 
specific resistance of copper is 1580, Dewar's 1562. In the follow- 
ing table we reduce our results to each of these standards, and add 
Scott’s results for comparison :— 


Relative Conductivity (Copper=100). 


Richards and Thomson. 
Using for copper the 


C. F. Scott. 
| Actual resistance 


rematances: — j of copper employed 
ттт шысы | : 
(1580) (1562) not known. 
E 65°0 642 a 
1. Нагд..................... 64:4 63:7 63'1 
! 62:5 61:6 ui 
H а E 611 60:5 62:2 
3. Harl... 55˙5 54:9 56:2 
4. Harl... 56:0 554 | 58:5 
Б. 8 ,t ce S 52:9 52:5 rik 
Б. Hard 825 519 | 55:0 В 
Temperature Coefficient for 1°C. mE 
C. F. Scott. Richards and Thomson. 
(Between 16°C. and 80°C.) (Between 0°C. and 27°C.) 
| CI 8 0:00385 0:00392 
LM cM 000385 | eee 
5 ⁵- . alee e E 000860] | | |  .... 
Ды лыд нл Даны ЫЕ 0:00361 — 
Bo. Жылкы ырыта ЫА ЫДЫ 000359 28d. 


In connection with the results of Mr. Scott and ourselves, we 
may mention for comparison those of Charpentier-Page, who used 
what he calls pure aluminium, which may safely be assumed to be 
the No. 1 grade of European aluminium, averaging 99 per cent. 
pure. He finds as follows :— 


| ith с Я 
Specific reaistance (calculated pom pared Wis copper 


to 0°C.) | (1580) | (1562) 
| Per cent. | Per cent. 
Soft РЕ 2659 | 894 | 588 
Hard ......... 2684 | 589 | 582 


It should be noticed that these results fall exactly between our 


Nos. 2 and 3, also just where its composition would most probably 
lie. The results also agree closely with ours in showing almost 
exactly 1 per cent. greater conductivity for the annealed than for 
the hard-drawn wire. 

Dewar and Fleming have also recently found as the specific 
resistance of ** Swiss aluminium about 99 per cent. pure " the value 
2,563 at 0°C., which is 60:9 per cent. of that of copper, according 
to their own measurements. This also fits in well with our deter- 
minations ; but the comparison would have been much more satis- 
factory if the exact composition of their metal had been determined. 
C. K. McGee determined, in 1890, the conductivity of aluminium, 
analysing 98:52 per cent. pure to be 54:8 per cent. that of copper, 
when unannealed. This metal was nearly identical with our No. 3 
in composition, and the results are the same withiu 1 per cent. 

The conclusions we would draw from these experiments and 
comparisons are that :—(1) The conductivity of hard-drawn com- 
mercial aluminium is strongly affected by impurities, being, 
approximately 


(Copper = 100.) 
98:5 per cent. pure aluminium .. 55:0 
0 n » ” ꝙùꝙ O Essos Eo N ENEs enaa S 59:0 
995 „ „ т „ 0 a 61:0 
99°75 э э 3 57 ff СО Mine's 63:0 - 64:0 
1000 „ „ » Ж probably .. ............ 66:0 – 67-0 


and (2) annealed wire has a conductivity very nearly 1 per cent. 
greater than the unannealed. 
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PARLIAMENTARY INTELLIGENCE. 


— —— 


THE TELEPHONE SERVICE. 


On the motion for going into Committee of Supply on Friday, M™ 
BARTLEY (Islington, N.) rose to call attention to the unsatisfactory an 
imperfect condition of the telephone service in the metropolis. He asserte 
that, as compared with other places, London was badly served, the cost o 
telephonic connection was great, the delays in the transmission of mes- 
sages serious, and the whole [system not very creditable to the greatest 
commercial city in the world. He was aware the National Telephone 
Company would say that the real difficulty was to get way leaves for the 
wires. There was no doubt a difficulty there, but he was not concerned 
with the telephone company, his contention being that by some means or 
other there should be an efficient, rapid and economical telephone service 
in London. Whilst saying nothing against the present company, he did 
not see why the whole of London should be subservient to one company, 
believing there was ample room for two. Whether that was so or not. he 
submitted that the Post Office, as responsible in these matters, ought to 
insure a more efficient and more economical service. Far more important 
than cheapness was it that persons requiring telephone service should be 
&ble to secure it at once without the long delay which had hitherto inter- 
posed. He hoped the reply from the Secretary to the Treasury would 
show that the Post Office was alive to the importance of the subject and 
would not allow a monopoly to grow so huge that it would be impossible 
to touch it, but would by competition of other companies or through the 
Post Office itself secure to London those telephone advantages towns in 
America enjoyed. 

Sir JAMES FERGUSSON (Manchester N. E.), as a Director of the 
National Telephone Company, offered such explanation as he could give on 
the case put forward. Local authorities had been slow to afford facilities, 
and individuals had been most exacting. Such was the case in reference 
to mansions in Victoria-street. The Post Office had power, which the 
Company had not, to appeal to the Railway Commissioners to overrule the 
opposition of local authorities. He was glad, however, to say that the 
difficulty was in a fair way to be removed by an agrcement with the 
County Council to allow of all wires being laid underground. The Com- 
pany could not be fairly charged with parsimony, for in three years they 
expended £300,000 in converting the original single-wire system into a 
duplicate system, and since that had been done complaints had been 
reduced 80 per cent. 

Mr. HANBURY was not surprised at the demand for a more efficient 
telephone service. 'The Government were determined that such an effi- 
cient service should be secured, and if, as the result of independent public 
inquiry, any particular service was shown to be inefficient or too costly 
they would exercise their right to institute & rival service or eatablish a 
Post Office telephone exchange. One conclusion, at any rate, the Govern- 
ment had arrived at, and that is that they would not buy out the existing 
National Telephone Company. They had such a lesson with regard to the 
purchase of the telegraphs that they were certainly not likely to 
repeat the error. But that in itself was not a sufficient way of 
meeting the case, for undoubtedly the National Telephone Company 
would go on extending their system in many directions, and unless the 
Post Ottice, either through exchanges of its own or through those of cor- 
porations, put itself in a position to take over and work the telephonic 
communication of the country when the concession to the National Tele- 
phone Company ceased in 1911, they would be in a very considerable 
dilemma, and might have to buy the Company out at their own price. But 
that, again, was a danger which they certainly did not intend to incur. At 
any rate, in regard to London, the complaints with regard to the telephone 
service that had reached the Post Office had been very few, but it must be 
remembered that the Post Office had no means of ascertaining officially 
what the Company was doing, and he did not think the public yet realised 
that in the last resort the appeal was to the Post Office. He was bound to 
say that the decrease in the number of complaiuts was a considerable 
tribute to the way in which the Company was doing its work. Up to 1893 
there were numerous complaints of the cost of the service and the difficulty 
of communication, but iu that year the Company began to extend the twin- 
wire system, which, except in a few outlying districts, was now in uae 
throughout the metropolis. At the same time, the cost to private 
houses was reduced from £20 to £10, and, although the charge to places 
of business was maintained, facilities were given for contracting for five 
years, and in that case the charge was reduced from £20 to £17. No con- 
siderable complaint had been made of these charges, and he did not think 
they could be said to be excessive. In 1895, when the Select Committee 
was sitting, complaints were made by the Corporation of London and the 
London County Council, chiefly as to the difficulty of hearing the messages 
and of getting into communication. These difficulties had been so far got 
over that he understood the London County Council was now anxious to 
co-operate with the Company. If the County Council gave the Company 
facilities for carrying its wires underground a great advance would have 
been made. He did not think his right hon. friend was right in saying 
that the County Council had the absolute right to give permission to take 
up the streets. It rested, in the first instance, with the vestries, and in 
the City with the Commissioners of Sewers ; but, if the refused, the County 
Council could take them before а magistrate and then before the Railway 
Commieioners, and the onus of proof lay upon them to show that their 
conduct in refusing was reasonable. At present any complaints of the 
telephone service arose from the difficulty the Company had in procuring 
way-leascs. So far as the overhead wires were concerned, they were 
entirely dependent upon the written permission of private owners. This 
difficulty had very largely impeded their work, and he hoped, with the 
co-operation of the County Council, it might be removed by the adoption 
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of a system of underground wires, As to the question how far the Com- 
pany had endeavoured to meet the requirements of London, he found that 
it had about 16,000 subscribers, of whom 7,000 were in the City. It 
was a fair proof of the satisfaction the Company was giving in the City 
that of 29,000 occupiers 25 per cent. were subscribers. There were 
in London 150 call offices, where persons who were not subscribers 
could use the wires for a small charge. The number of these offices, he 
thought, was rather small. The Company had not yet carried out the 
conditions imposed upon them two or three years ago, but he was informed 
that they were taking long strides towards getting over that part of the 
ground. It was the determination of the Government that they should 
have effective telephonic communication, not only in London, but through- 
out the length and breadth of the Jand. He could go further, and say it 
was not the intention of the Post Office to sacrifice the telephones to the 
telegraphs ; and wherever, on complaint, it was found that there was a 
prima facie case that the service of the National Telephone Company was 
inefficient or too costly, they would institute a public and independent 
inquiry, and, if the case was proved, they would set up another service in 
its place. 


THE ELECTRIC RAILWAY BILLS.--DISTRICT 
RAILWAY BILL. 


This Bill was brought before the Select Committee of the House of 
Commons, of which Mr. Woodall is Chairman, on Monday last. 

Mr. POPE, Q.C., said the Bill came before them with only one opponent 
—viz. the London County Council. On behalf of the London County 
Council it was atated that the point at issue was whether workmen's trains 
should be prolonged from seven in the morning until eight o'clock. 

_ Sir BENJAMIN BAKER (Consulting Engineer for the Railway) said 
they contemplated the construction of an electric line from Earl's Court 
to the Mansion House, and, except for a length of about one-eighth of a 
mile at the Earl' Court end, it was entirely under the existing railway 
line, во that no property was taken up throughout the whole. At the 
Earl's Court end the steam locomotives would be shunted, and the electric 
locomotives would be put on, but the train itself would run straight 
through. There would be a junction with the existing railway lines at 
narl’s Court. There would be the same platform. Immediately after the 
junction the line would turn south and run under the Cromwell-road until 
they got deep enough to run under the District Railway tunnel between 
Gloucester-road and Earl's Court. 

Mr. POPE, Q.C.: It would merely be & change from the steam engine 
to the electric engine at the Earl's Court station ? 

Sir BENJAMIN BAKER said that would be the case, but they would 
require some new rolling stock. It would be a case of the carriages of the 
new line running over the District Railway, and not the District Com- 
pany’s carriages running over the new line. There would be one inter- 
mediate station either at Charing Cross or Victoria, the latter for preference. 

The CHAIRMAN asked if there was any reason why electric traction 
could not be employed throughout without changing the engines. 

Sir BENJAMIN BAKER said there was none whatever. Asa matter 
of fact, the District Company were seeking powers to use electric traction 
generally for the line. The railway was 4 miles 6 furlongs 10 chains in 
length. At Charing Cross the depth below the surface to the rails would 
be 81ft., at Victoria 69ft., at the Mansion House 93ft. 6in., and at South 
Kensington the depth would be 62ft. from the surface to the rails, The 
tunnels would be bored on the Greathead system. The estimate for the 
cost of construction of the line was £881,400, and for land, buildings, 
rolling stock, &c., £25,000. Sir Benjamin Baker then gave other evidence 
. of a general character, after which it was decided to adjourn the further 
hearing of the Bill until after Easter, when one or two important witnesses 
would be called who could not appear before then. 


THE OITY AND WEST END RAILWAY BILL. 


On Monday last the same Select Committee of the House of Commons 
further considered the City and West End Railway Bill, a measure which 
provides for the construction of an underground line six miles in length, 
from Hammersmith Broadway to Cannon-street, to be worked by elec- 
tricity. On the previous Thursday the Committee adjourned to enable 
Mr. Forbes, the Chairman of the District Railway Company, which Com- 
pany is also promoting a Bill providing for an underground electric line, to 
attend and give evidence in opposition to the City and West End Bill. 

Mr. CLODE, for the District Railway, on the Committee assembling, 

announced that Mr. Forbes was still too ill to attend, and he should there- 
fore have to call another witnesa. 

Mr. ALFRED POWELL, Manager of the District. Railway, said the 
eompeting scheme of the District Company, which was to be worked by 

electricity, started at Earl's Court, and passed at a deep level under their 
existing line to Cannon-street, having one intermediate station either at 
Victoria or Charing Cross, probably the former. The witness went on to 
point out the connections which the District had at one end with West 
Brompton, Putney Bridge, Ealing, Richmond, Hounslow, and Wimbledon, 
and in the city with various eastern lines. The Company was now pro- 
moting a billfor an extension to High Wycombe, and another for a con- 
nection with the Tilbury and Southend line. 

Mr. CLODE: By your Bills of this year you take power to work those 
extensions by electricity — es. 

The CHAIRMAN : Do you mean to substitute electric motor power for 
steam generally /— Yes. 

Mr. POPE: That is when electric traction has been sufficiently advanced 
to enable us to do that. 

The WITNESS: Nobody can say that electric traction has yet reached 
the point that these great loads which our trains carry can be drawn by it. 

Mr. CLODE: I suppose everybody is waiting the experiment. of the 
Central London #—Үев. 


Continuing WITNESS said the scheme of the Brompton and 
Piccadilly Circus Railway was one of immense possibilities, and seemed 
to be entirely in accord with the views of the Special Committee 
of 1892. At the eastern terminus it would be near the Baker-street 
and Waterloo Junction Railway, & junction with which would take it 
across the river to Waterloo Station, and thence auywhere in the dense 
population of South London. Further on it would meet the Tottenham 
Court-road and Charing Cross line with its projected spur to Euston 
station. "Then at the western end it was near and could easily join the 
District line at South Kensington. It could also be taken underneath the 
river again to Clapham Junction, thus giving another north and south 
communication. Against all the connections which the District line had 
and which the Brompton and Piccadilly Circus line could have, was the 
fact that the terminus of tho City and West End at Hammersmith was a 
dead end absoluteiy. The suggested connection at Hammersmith with 
the District he thought would be most unfair to the District, as the City 
and West End would thus gain access to all the western extensions and 
connections of the District on which the latter company had spent over a 
million aud a half of money without gaining any compensating advantage. 
He gave figures as to the enormous number of passengers the omni- 
bus and tramway companies carried, the average fares being 144. 
and 1:454. respectively. The District at one time had the traffic, 
but when the omnibuses instituted the low penny fares the rail- 
way company lost it. The loss to the District arising from this com- 
petition in the last few years amounted to from £35,000 to £40,000 
a year. He did not believe the City and West End line would at all relieve 
the traffic, because people would not leave comfortable omnibuses, espe- 
cially in fine weather, to travel by an underground line. To pay a dividend 
of 4 per cent. the City and West End would require to carry, at an average 
fare of 1d., 76,800,000 passengers; at an average fare of 14d., 57,600,000 ; 
and at an average fare of 2d., 58,400,000 ; but on the corresponding length 
of the District line, from the Mansion House to Hammersmith, the pas- 
sengers only numbered 19,610,000. With regard to the suggestion that 
the District should extend the running of workmen's trains up till eight 
o'clock, he said it was too awful to contemplate ; it would certainly result 
in a loss of £10,000 a year. 


Cross-examined : He held that the deep level line of the District, in 
conjunction with the Brompton and Piccadilly-circus line, would supply 
the needs of the public in the localities touched. Until the Central London 
line had been constructed and worked it was premature for any other elec- 
tric scheme of the kind to be sanctioned. No experiment had yet been 
made on the scale of the City and West End or in the same direction, that 
was from east to west. Until the Central London line had proved a 
success, no other scheme, particularly such a one as the present, which was 
in close contiguity with another in the same direction, should be sanctioned. 
The District Company would construct their deep-level line even if the 
West End scheme were sanctioned, provided the money could be raised. 


By the CHAIRMAN: The District Company certainly was stagnant, 
but it was not in a retrogressive position. They had lost from the com- 
petition of the 'busses, but that had to a considerable extent been counter- 
balanced by the development of the suburban lines. The great increase 
in the passengera carried by the omnibus and tramway companies showed 
that the public decidedly preferred that class of conveyance to under- 
ground railways. 


The District Railway Bill was then partly considered by the Committee, 
as reported above. 


Mr. POPE, Q.C., addressing the Committee, said the Committee had a 
very important task before them, and if they were satisfied with the 
evidence brought forward then the District and all other interests would 
stand on one side, but if they were not satisfied that the expenditure of 
such a large amount of capital was justified then they could not sanction 
the Bill. They (the District Company) had always been of opinion, 
especially of late years, that it was not by means of underground railways 
that the traffic of the streets of London would be relieved, because the 
traffic of London was a traffic which left the underground lines to avail 
itself of the great convenience of omnibuses. The question of the relief 
of the traffic was this, that for distances over three miles a passenger would 
take the trouble to go up or downstairs, and take a ticket and wait for a 
train, but for distances shorter than that he would rather take the 
omnibus, which went past him on the road and put him down almost at 
the door of the place he wanted to go to. The manifest difficulty of the 
City and West End line was the fact that it began at a dead end, and 
practically ended at a dead end. Another point for the Committee to 
consider was whether the City and West End Railway would pay ! 

Mr. WORSLEY TAYLOR, Q.C., replying on behalf of the City and 
West End Railway Company, said the railway would pass through one of the 
densest populated portions of London, and not one of the local authorities 
had said a word against it, and they had had the evidence of the County Coun- 
cil as to the necessity of such lines as these in the report of the Committee of 
1892. What more could they want? Again, with regard to owners, they 
had twelve miles of valuable property, none of the owners of which had 
come forward to say that it was wrong that the preamble of this Bill 
should be proved. With regard to the wasteful expenditure of capital, it 
was in the hands of men of the most honourable character ; besides which, 
if people liked to invest their money in these concerns and it was lost, it 
was their business and uothing to do with anyone else. In conclusion, he 
said he was perfectly certain they would no more reject this Bill, than 
Parliament would have rejected the Central London Bill upon precisely 
similar objections from the Metropolitan Railway that they now had from 
the District Railway. The only real objection to the Bill was that of the 
District Company, and he maintained that in granting the powers to the 
City and West End Company lay their only hope of solving one of the 
most serious problems Parliament had ever yet had to deal with—viz., 
relieving the street traffic of London. | 
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On Wednesday. Mr. LITTLER, Q.C., addressed the Committee at some 
length on behalf of the promoters of the Brompton and Piccadilly Circus 
Railway, and in opposition to the City and West End Railway Bill. He 
contended that the City and West End Railway was the sanie sort of enter- 
prise as the Central London Railway, in as much as practically the same 
gentlemen promoted both. The City and West End Railway would start 
in a neighbourhood in which there was already ample accommodation. A 
good deal had been said in favour of the Bill that it would confer a benefit 
upon the working classes, but how this came about he did not know. From 
beginning to end of the line, with the exception of the part which passed 
through the Strand and Fleet.street, it did not touch working men's 
districte. Then, again, this new railway could not be possibly joined up to 
any of the existing lines, whereas the Brompton and Piccadilly line could. 
What the Committee were asked to do waa to sanction two railways (the 
Central London and City and West End) parallel to each other, serving very 

much the same district and in the hand of the same people. Was this right ! 
At no part of the two lines were they a distance of two miles apart from each 
other. With regard to the Brompton and Piccadilly line he would like to 
remind them that it was practically unopposed, not even the tradesmen in the 
Brompton Road oppoeing it. It was idle to talk of the possibility of 
damage to the foundations of the St. James's Hall, as they sunk a tube till 
they got to the London clay, and this. they all knew was absolutely imper- 
vious. He ventured to think no fault could be found with the plans of the 
Brompton railway, especially as they had been submitted to the Committee 
for consideration. Of course, he did not want the City and West End Bill 
passed for many reasons, but if it was passed he did net see why theirs 
should not be passed also. His scheme was asking £375,000 a mile against 
£650,000 a mile, thus making a difference of 40 per cent. on the cost of the 
two schemes, both practically doing doing the same work. On the tunnel- 
ling there was a difference of £64,000, his scheme costing £130,000 a mile, 
while the City and West End line would cost £194,000 per mile. In 
addition to this Sir Benjamin Baker had allowed 15 per cent. for contin- 
gencies instead of the ordinary 10 per cent., and with everything taken 
into consideration the cost of the tunnelling of the City and West End 
line would come out at £205,000 a mile. Prof. Kennedy had given an 
estimate of £115,000 for the Brompton line, including 10 per cent. for con- 
tingencies for the electrical equipment, and Sir Benjamin Baker had esti- 
mated for the City and West End line from between £600,000 to £900,000. 
Sir Benjamin Baker had spoken about electric locomotives. Locomotives 
on electric railways were now being discarded in favour of motor carriages. 
They proposed иссе infinitely lighter and less expensive. The 
City and South London line had only cost £884,000 for the whole equipment 
of everything complete, including a large city station and tunnelling under 
the Thames. This would justify an expenditure of about £118,000on the part 
of the City and West End Company, which proved the proposed expendi- 
ture to be more than double what it ought to be. Was the Committee 
going to sanction extravagance of that kind on the plea that the people 
concerned were of the most respectable character? It was avery excellent 
means of obtaining a large sum of money, and that was why they were so 
anxious to have the Bill passed. The Central London Railway was 
authorised in 1891. What was their estimate in 1891. Far too big. There 
was £951,000 for tunnelling for six miles. The total contract, without 
street improvements, was 81,992,000. In addition to 16 per cent. for 
contingencies, there was a further sum of £120,000 for general con- 
tingencies, which now brought the total estimate up to £2,173,515, and 
the contractors’ price was £5,244,000. In March, 1894, before they had got 
the Extension Bill through Parliament, the promotors started a syndicate. 
In 1895, and not till then, did they issue their prospectus, and then pro- 
posed to issue to the public the whole of the share capital, with the result 
that only 15 per cent. of the capital was taken up, leaving 87 per cent. on 
the hands of the syndicate. The public were told in the prospectus that 
an agreement had been entered into with the Electric Traction Company 
for the construction of the railway to the eatisfaction of the Company's 
engineers for the lump sum of £3,244,000. The original estimate was 
£2,175,000, and having got that estimate in their hands the Electric 
Traction Company generously undertook to do the work for £3,244,000, 
and thus make a profit of £1,000,000. No wonder they undertook all risks. 

By the CHAIRMAN : I take it that your argument is that the figures 
accepted by the Electric Traction Company were about one million in 
excess of those of the estimate. 


Мг. LITTLER : Just во, taking the electrical equipment at £300,000. . 


Mr. BAGGALLAY : The equipment of the electrical portion, &c., was 
£579,000 and the acquiring of the property £640,000, and there were 
various other smaller items. ОК 
. Мг. LITTLER: The contract for the equipment is not yet placed, and 
is, therefore, only an estimate. It was evident that the whole object was 
to make money out of the scheme. The fact was that contractor and 
contractee were one and the same body, and it was difficult to see what 
control the one had over the other. 

Sir RICHARD FARRANT was then called on behalf of the Electric 
Traction Company. He said the 1891 Parliamentary estimates provided 
42,178,515 for works and general contingencies, £579,000 for the equip- 
ment, viz., the carriages, hydraulic lifts, &c. ; then there were the expenses 
for acquiring the property and the Parliamentary and law expenses, which 
amounted to £100,000. These figures all went to make up the total of 
£2,852,000. In addition to this there was the work undertaken under the 
1892 Act, leas the deduction for work under the 1891 Act, the figure for 
which he could not give. 

The CHAIRMAN : The Parliamentary estimates amounted to £2,852,000, 
and the Company contracted with the Electric Traction Company to do 
the work for £3,244,000. 


Sir RICHARD FARRANT: Yes, but wi Ў i t 
out of the 1892 Act. , but with some slight addition arising 


The CHAIRMAN: This left you a margin of over 15 per cent. M 


Witness: Yes, 


Mr. LITTLER: Practically speaking, they let the contract to them- 
selves under another name. , How coüld the Electric Traction Company, 
being a separate concern, do the work when they only had a capital ot 
£300,000. I have never heard of a railway being carried out in the 
manner this has been. Carrying the matter further, I maintain that the 
City and West End Railway Company is the Central London Railway, and 
the Central London Railway Company is the Electric Traction Company, 
and all the three concerns are one. | 

By the CHAIRMAN: But Sir Richard Farrant has explained to the 
Committee that the Electric Traction Company was formed solely for the 
purpose of constructing the Central London Railway, and would disappear 
on the completion of the work. | 

Mr. LITTLER: Then probably you will see a West End Traction Com- 
pany formed ; that will be the only difference. | 

Continuing, he said that roughly speaking the cost of the City and West 
End line would come out at about £620,000 a mile, against £285,000 fer 
the Brompton and Piccadilly line. With the exception of stations the 
conditions of both lines were on a par, and although the City and West 
End Company’s stations would cost more to begin with, they would be 
able to let all the upper floors of the station and thus recoup themselves. 
In passing the Brompton Bill the Committee would be assisting in doing 
a thing which Parliament had declared to be of the greatest importance, 
viz., creating & north-east and south-west communication, whereas the 
City and West End Railway would go where it would be in competition 
with existing means of transit and at a cost which they now knew во well. 

The Chairman then adjourned the hearing, announcing that the Com- 
mittee would give their decision at three o'clock on Thursday afternoon. 


f Upon the Committee reassembling on Thursday, the CHAIRMAN said 
that with regard to the Brompton and Piccadilly Circus Bill, the Com- 
mittee found the preamble proved ; with regard to the City and West End 
Railway Bill they found the preamble not proved. 

After same discussion the Committee adjourned until Friday to hear 
any clauses which might be brought forward. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, March 26, 1897. 

Water-Power Enterprises in British Columbia.—Sir Charles 
Ross is securing a charter for his electric power company at 
Rossland, B.C. There are two proposals involved in this 
enterprise, one being to take water from Sheep Creek Falls 
on the Colville reservation, near Northport, the other to take 
water from the Pend d'Oreille and Kootenay Rivers. The 
amount of capital required will probably be half a million 
dollars. 


The Underground Trolley System in New Уогк. —Аз а 


result of the agitation initiated by the business men and 


property holders of Eighth-avenue below Fifty-ninth street, the 
Metropolitan Street Railway has changed its plans, in defer- 
ence to the wishes of those persons. The Company has 
decided to introduce the underground trolley system down 
Eighth-avenue as well as Sixth. avenue, the work on both being 
carried on simultaneously. The New York State Railroad 
Commission has granted the application of the Metropolitan 
Street Railway Company to introduce the underground trolley 
system. It is expected that work will be commenced in à 
short time. The Company expects to spend between six and 
seven million dollars in carrying out the improvements. 
calculates to make progress on the work at the rate of 2,000ft. 
per day. 

General Meeting of the American Institute of Electrical 
Engineers.—The next general meeting of the Institute 
be held on July 26th at Eliot, Maine, the home of the late 
Prof. Moses G. Farmer. This meeting will commemorate 
Prof. Farmer’s work, commenced fifty years ago, in the line 
of practical applications of electricity. The following officers 
of the Institute have been proposed by the Council :—Pres!- 
dent, Prof. Е. B. Crocker; Vice-Presidents, Messrs. A. E. 
Kennelly, C. S. Bradley, and Prof. D. C. Jackson; Managers 
Prof. Alexander Macfarlane, Messrs. Gano S. Dunn, W. F. С. 
Hasson and Herbert Laws Webb; Secretary, Ralph W. Pope: 


Treasurer, George A. Hamilton. 


— .. 


The German Hour. —It is well known that the German mile 
is a longer stretch than the English mile, but it is not generally 
known that in Germany an hour is thrice as long as here. ne 
of our contemporaries, referring to life in a German drawing 
office, says that the draughtsmen work from 8 a.m. till 0000, 
and then take a mid-day meal hour until 3 p.m.” 
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CORRESPONDENCE, 
Pred у 
FORMULA FOR TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Readers of The Electrician will be grateful to Dr. 
Sumpner for his interesting letter and his valuable criticism 
of my Paper on Formule for Transformers.” He rightly 


points out that in my explanation of the Ferranti effect I. 


have assumed that the difference between the angles of lag of 
the two E.M.F.s and the current equals the phase difference 
between the two E.M.F.s. This is only true for a few par- 
ticular wave forms, although, as Dr. Sumpner says, it is suffi- 
ciently accurate for all practical purposes with the ordinary 
alternating currents of commerce. If I had drawn the diagram, 
as one of my old pupils said, all skew and cock-eyed ” so as to 
include the case of abnormally tortured wave forms, it would 
have been skipped by the great majority of readers. 

I must venture, however, to dissent from the rest of his 
criticism. In the Paper there is no attempt anywhere “ to 
show that the voltages and currents occurring in a system of 
conductors can be represented by triangles which fit together 
to form a figure in one plane." The only cases where this 
criticism might apply are in finding the formule for the 
secondary drop in boosters and compensators. In these cases 
I have two triangles, the sides of which represent accurately 
E.M.F.s at two different instants ; there is, therefore, no 
reason why they should not both be drawn on one plane. 
The formule deduced are only approximate, although often ** as 
near as no matter; if we had a 20 per cent. ohmic drop in 
the primary they certainly would not be true. I wasonly con- 
sidering the case of the commercial transformer, and a bene- 
ficent Board of Trade have by their excellent rules simplified 
the problem very much. To give more elaborate proofs to 
meet the case of laboratory experiments would not be difficult, 
and if my Paper has the effect of stimulating mathematical 
research on these problems, I shall be well satisfied. 

For the benefit of your mathematical readers, who perhaps 
have not been able to follow the force of Dr. Sumpner's 
objection to the method of proof of the Ferranti effect ” 
given in my Paper, I will indicate how it can be proved in a 
way to meet his objection. 

Let v be the total E.M.F. in the circuit, consisting of the 
armature of an alternator, the leads and the primary of the 
transformer. Suppose v, the E.M.F. in the armature, v, the 
E.M.F. in the primary of the transformer, and Ri the volts 
lost in the leads, where 7 is the current and R their resistance. 

Then, obviously, 


t=vn +7, + Ri. 
Vo V. V+ У + КА? 2VIRA cos а + 2V,RAcos B. 
+2V,V,cosy, o... А (i) 


where a is the angle of lag between V, and А, 8 between V, 
and A, and y the phase difference between V, and Vi. Now, 
if we are dealing with the sine curve or any of its relations, 
we have y — o , and V, VI, V, and RA can all be represented 
by lines drawn in a plane; but if we do not know the shape 
of the wave, we are, of course, not justified in making this 
assumption. In this case we must draw & parallelopiped with 
its edges equal to Vi, V; and RA respectively, and the angles 
at its corners equal to a, В and y, or their supplements. The 
equation (i) shows us that V is the diagonal of this parallelo- 
piped, which joins the two corners (а, B and y). If we make 


Б equal to zero, Vi, У, and V are in one plane; but the line 


representing the current is out of the plane, and makes angles 
a and б with V, and Va, and у is greater than a – f. 

Now, in the problem we can fix the plane containing V, 
and A, and, since the lines representing V, and A are 
inclined to one another at & constant angle, we can con- 
sider their directions fixed in space. Suppose now, that 
V, is kept constant, and that a condenser load is put 
on the transformer. Then the angle B diminishes and 
becomes negative, V, describing & conical surface in space, 


which passes through A. As V, diminishes until B is zero, 


proceeding as before we see that unless V, wobbles in an 


unnatural manner we arrive at the same general result. To 
find exactly how V, wobbles we would need to know the shape 
of the wave curve. | | E 

There are plenty of interesting theorems in this direction, 
and electricians will be grateful to Dr. Sumpner for drawing 
attention to this most interesting field.—Yours, &c., 

; ALEXANDER RUSSELL. 
Faraday House, Charing Cross-road, W.C., 

April 8, 1897. 


CLASSIFICATION OF GALVANOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In my letter in your issue of April 2nd, on The 
Classification of Galvanometers,’’ I notice a clerical error 
which I should like to correct, as it may be misleading. 
The example of a dynamical instrument with no control force 
should be Zvershed. ohmmeter (not ammeter). This instrument 
only compares two magnetic fields, both of them unknown, 
and components of the forces produced are balanced against 
one another, so that neither can be called a control force.— 
Yours, &c., ALBERT CAMPBELL. 


Faraday House, April 8, 1897. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Oa К 
Price Lists, and similar matter should be sent early in the .) 


NEW BOOKS AND EDITIONS. 
- The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offoes, 1, 2 and 3, Salisbury-court, Fleet- 
street London :— | 


SPECIAL NOTIOE.-—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELEOTRIOAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. 


Price 78. 6d., post free, 88. 3d.; abroad, 9s. 
About 1,300 pages. 


LABORATORY NOTES AND Forms.—With the above title, we have ready а 
set of 40 Elementary and Advanced Exercises for use in Electrical N 
classes. New EDITION Now Rbapy. These have been prepared by Dr. J. A. 
Fleming, and will be found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or За. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the seb of Twenty Elementary (or Advanced) 
Exercises can be obtained prio 5s. 6d. nett. e complete set of Twenty 
Elementary and Twen dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s, nett, or bound in strong cloth кое 12s. 6d. 
nett. Strong portfolios can be had, price ls. each. А full prospectus 
sent post free. | 

“ Ктвотвто LAMPS AND ETTOr RIO LicHTING," by Prof. J. A. Fleming, 
M. A., D.Sc, F.R.S., is now ready. The book is handsomely boun 
and full of original illustrations, designs, initials, Ko. Price 7a. 6d., poe? 
free. Prospectus post free. 

“ Моттув POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, OC. E., M.I.E.E. Now ready. Price 128. 6d., post 
free; abroad, 13s. 6d. 

‘ UBMARINE CABLE-LAYING AND REAR.“ By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now ready. 

“Tus Worx or Hents.”—By Dr. O. J. Lodge, with many original 
llustrations, price 2s. 6d. nett. 

* ELBOTRIO Моттув Powss.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the lates$ information respecting 
the application of electric en to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good De „ and contains 230 illustrations. Price 10. ба, 
post free (abroad 11s. 

" DRUM ARMATURES AND COMMUTATORS,"—By Mr. F. MartenWeymoutb, 
s also ready; price 7s. 6d. (abroad 8s.). Prospectus on application. 

**ELECTRIOAL ENGINEERING FORMULA,” а pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 7s. 9d. 
(abroad 8s.) A large paper edition with wide margins can be supplied, 
price 128. 6d., post free 18e. (abroad 18s. 6d.). Prospectus on application. 

% ARMATURE WINDINGS OF ELEOTRIO Maonrngs.”—By H. F. Parshall. 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

“Тнк ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

TE Авт OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post | 

„TR INCANDESCENT LAMP AND ITS MANUFAOTUBE."—'This book, 
written by Mr. Gilbert З. Ram, is now ready; price 7s. 6d. ; abroad 8s, 
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* ELEOTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 


“ LOCALISATION OF FauLTs IN ELECTRIO Lieut Matns.”—By F. C. 
Raphael. Price 5s., post free; abroad 5s, 6d. Ready shortly. 


„ PRAOTICAL NOTES FOR ELEOTRICAL STUDENTS.”—By Messrs. А. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 

“THe STEAM ENGINE INDICATOR AND INDICATOR D1raGRAMs.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

* A DIGEST OF THE LAW or ELFcTRIC LIGHTING AND OTHER SUBJECTS, "— 


еа to January in each year.—By A. C. Curtis Hayward. Price 38., 
post free. 


TENDERS INvrTED.—The Cardiff Corporation invite tenders for 
the manufacture, delivery and laying of high and low-presaure com- 
pound concentric cable and sundry transformers. Particulars can be 
obtained of the Borough Electrical Engineer (Mr. Neville Appelbee), 
and tenders must be sent in to the Town Clerk (Mr. J. L. 
Wheatley), Town Hall, Cardiff, by Wednesday, the 14th inst. 
Our advertisement columns contain further information. 


——— From our advertisement columns it will be seen that 
the Aberdeen Corporation invite tenders for the manufacture, 
delivery and erection of an electrical storage battery, to consist of 
125 cells of 400 ampere-hour capacity, and also for battery regu- 
lating switches. Specifications may be obtained from the City 
Electrical Engineer (Mr. Alfred Blackman), and tenders must be 
sent in to the Town Clerk, Town House, Aberdeen, by the 27th inst. 
The Electric Light Committee of the Borough of 
Bedford invite tenders for the supply and erection of two water- 
tube boilers with Vicars mechanical stokers, alternating-current 
motor and steam piping. Specifications, &c., may be obtained 
from the Town Clerk (Mr. T. S. Porter), to whom tenders must be 
sent in at the Town Hall, Bedford, by Tuesday, the 20th inst. 
Some additional information is given in our advertisement columns. 
— The St. Pancras Vestry require tenders for the wiring 
and other work in connection with the electric lighting of the 
Whitfeld-street Baths and Washhouses. "Tenders to the Vestry 
Clerk (Mr. C. H. F. Barrett), Vestry Hall, Pancras-road, London, 
N.W., by 12 noon, 27th inst. 
— The Corporation of Salford invite tenders for, wiring and 
supplying tho necessary fittings for the electric lighting of certain 
rooms in the Salford Town Hall. Tenders to be in to the Town 
Clerk (Mr. Samuel Brown), Town Hall, Salford, by 19th inst. 

The Electric Light Committee of the Colchester Town 
Council invite tenders for the erection of an electricity supply 


and Swan Company for the supply of switches and fuses, for the 
electric light department. 


TENDERS REcEIVED.— In response to the invitation of Messrs. 
Elder, Dempster and Co., for tenders for the ''conveyance of 
goods by road from Liverpool to the Manchester district by 
mechanical traction,” several tenders were received ranging about 
2d. per ton mile. No tender was, however, accepted owing to 
various conditions of a more or less onerous nature being inserted, 
such as twelve months' guarantee, &c. Mr. E. Shrapnell Smith, 
hon. secretary of the Liverpool and district centre of the Self- 


Propelled Traftic Association, which body was consulted on the 


Subject by Messrs. Elder, Dempster and Co., is drawing up a 
report of his Committee, and a summary will shortly be issued. 


APPOINTMENT.—We learn that Mr. Harold W. Clayden, at pre- 


sent assistant at the Coventry Corporation electricity supply 


works, has been appointed electrical engineer to the Morley Cor- 
poration. 


APPOINTMENTS VACANT.— Particulars are given elsewhere of the 


intention of the Council of the Institution of Electrical Engineers 
to appoint a secretary to the Institution in succession to Mr. 
F. H. Webb who is about to retire. 


The commencing salary is 
£400 per annum. 


From our advertisement columns it will be seen that 


there is a vacancy in the Government Telegraph Department of 
the Gold Coast (West Africa) for a telegraph clerk. Salary £200, 
rising by annual increments of £10 to £250, and free quarters. 
Applications should be addressed to the Colonial Office, (West 
African Department), Downing-street, London, S. W. 


Business NomicE.—--Messrs. J. P. Hall and Co. ask us to state 


that Messrs. J. P. Rushworth and Co. have ceased to act for them 
as Bradford agents. 


BANKRUPTCIES.— The public examination of William Alan Fraser, 
electrical engineer, late of 18, Cecil-court, Charing Cross, London, 


W., and 102. High-street, Guildford. took place last week at the 
Bankruptcy Court, Carey-street, W.C. The bankrupt said he had 
a partner from May to August, 1895, in the Cecil-court business, 
but afterwards carried it on alone. 


It proved to be unprofitable, 
and it was abandoned in August last, the stock and effects being 


sold for £60. Between November, 1895, and July, 1896, he carried 
on a branch business at Guildford, over which he lost £150. 


Failure was attributed to loss on trade and to the forced sale of 
stock. The bankrupt was allowed to pass upon accounts showing 


station and chimney shaft. Tenders by 15th inst. debts £904. 10s. 7d., and assets £15. 183. The following are the 
| Tenders are invited for the supply of insulators and | Principal creditors in this failure :— 
hard-drawn copper wire for the Telegraph Department of the South | W. J. Fraser £452 0 0 Lawless and Co. ......... £14 19 0 
African Republic. Specifications from M. F. J. Belinfante, The | С. A. Pearson 200 0 0 J.Holman ................- 13 0 0 
Hague, Holland, and tenders to the Consul-General, 8, Doelen- | W. J. Fraser and Co. ... 100 0 0 | Mills and Co................ 12 15 0 
straat, Amsterdam, by the 17th inst. J. J. Randall. IET 20 0 O] Edison and Swan Co. ... 11 9 8 
е RAP: - M International Electric Co. 15 2 10 | Bartels and Co 11 8 0 
Tenders are invited by the Municipal Authorities of Salmony aud Co. ......... 15 0 01 Маскеу, Mackey and Co. 10 8 0 


Carrion de los Condes for the concession for the electric lighting of 
the town for 20 years. Tenders to El Secretario del Ayuntamiento 
de Carrion de los Condes (Palencia), Spain. 

————— The Provincial Government Authorities at Liege 
ге ire tenders for a concession for the construction, maintenance 
and working of an electric tramway (on the overhead system) 
between Grivegnée and Cherée. Tenders to the Gouvernement 
Provincial, Liége, Belgium, by the 29th inst. 


TENDERS ACCEPTED.—The following tenders have been received 
for the supply and erection of the necessary plant for the electric 
lighting of the Boston Dock by the Harbour Trustees :— 


All of London. 

In the bankruptcy of George Frederick Lee, electrical 
engineer, 40, Wandsworth Bridge-road, Fulham, lately trading 
as Lee and Hancock at 111, Sydney-street, Chelsea, London, S. W.. 
the first meeting of creditors will take place on the 13th inst., at 
Bankruptcy-buildings, Carey-street, W.C., and the public examina- 
tion will be held at the same place on May 21. 


Exports or ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 


J. E. Spagnoletti and Crookes (accepted) .. .. .. .. £1,719 0 7 or machines, which are not separately specified) from March 31 

pad Seen owe ПОШИ I 2,740 5 10 to April 6, with the ports of destination :— 

ih mnes ш о. A EE 2,925 10 0 Argentina—Buenos Ayres, £4,495 (telegraph cable) ; Rosario, £76. 

: eut о rr TE ОКИ 2200 2 0 Australasia—Albany, £32; Brisbane, £150 ; Bundaberg, £15 ; Fremantle, 

i а wd ＋y.!n O 2,178 18 3 £6,318 (telegraph material); Sydney, £315 ; Wellington, £254. Belgium 

ыо ащ ET CCC . ot : Antwerp, £22 ; Brussel, £918. Burma-—Rangoon, £10. Ceylon 
низо ee ТЕ ⁴ a ао 


Jersey and Guernsey, £35 (telegraph material). China—Tientsin, £48. 
Denmark —Copenhagen, £23 telegraph material). Egypt — Alexandria, £61. 
France—Paris, £26 (telegraph material). Germany— Cologne, £28. Hol- 


The estimate of the consulting engineer (Mr. Adrian C. Collins) 
was £1,294. 4s., while the annual cost of maintenance was put at 


India— 


£152. 10s. 0jd. 


The Electric Lighting Committee of the Tunbridge 
Wells Town Council have accepted the tender of Messrs. S. Z. de 
Ferranti (Limited) for the supply of additional machinery at the 
electricity supply station at £3,500. 


—--— Eight tenders were received by the Cardiff Corporation 
for wiring and fitting up the Judge's lodging for the electric light. 
These were :— 
Clay Bros. and Co. (accepted) £95 10 J. B. Saunders and Co £136 16 
Alger and Sons 97 0 Sydney F. Walker and Co. 145 0 
Baker and Coo . 115 0 Duncan, Price and Co 148 10 
Lewis and Fletcher 135 0 Hatcher and Co 180 0 
The Electric Committee of the Belfast Corporation 
have accepted the tender of the Zurich Incandescence Lamp Com- 
pany for the supply of incandescent lamps, and that of the Edison 


€*00602592e(202252588398€9 


land—Amsterdam, 8175 ; Flushing, £14. . Hong- Kong —£73. 
Bombay, £13; Calcutta, £817 (including £82 telegraph material) Japan 
— Yokohama, £143. Malta—£8,280 (telegraph cable). South Africa— 
Cape Town, £185 ; Delagoa Bay, £50; Durban, £165 ; Port Elizabeth, £119. 
Spain Bilbao, £30. Straits Settlements—Singapore, £14,265 (including 
£14,109 telegraph cable). Sweden—Stockholm, £563 (including £599 
telegraph material. Uruguay—Monte Video, £24. Total £27,788. 
JUBILEE FEsTIvITIES.—Messrs. H. M. Salmony and Co., 118-120, 
Charing Cross-road, W.C., notify that they have in stock large 
uantities of celluloid balloons for illumination work, in all colours. 
t is claimed that these goods are strongly made, waterproof, well 
finished, and specially adapted for illumination purposes. 
“Jannus” LAMP.—We have received from Messrs. Drake and 


Gorham a 24-page large 4to pamphlet crowded with testimo 
from users of ** Jandus " lampe. 
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* EpisWAN" Firrincs.—The Edison and Swan Company have 
just issued a supplementary list of fittings (Section 4), which forms 
а price list of reflectors, metal shades, cigar lighters, nipples, &c. 
It may be said for this section of tne list that it is as well got up 
and illustrated as any previously issued portions of the ‘‘ Ediswan ” 
catalogue. The fittings and accessories described include a neat 
assortment of shell and helmet reflectors, for which a very large 
demand for shop lighting purposes has steadily arisen. 

CABLES. —Messrs. Perci and Schacherer, of Budapest, have sent 
us а most interesting price-catalogue of the cables and wires they 
manufacture. As most people cannot understand Hungarian, the 
reading matter is arranged in parallel columns, the left-hand 
column being in Hungarian, the right-hand a German translation. 
We are glad to learn that in Hungary a lead-covered cable is called 
an Ólomkábelek, while cable for lightning conductors is known as 
Villámháritó-kótelek. 

Motor Cars.—Messrs. New and Mayne (Limited) issue a price 
list of motor cars ‘‘which are in course of manufacture at their 
works.” The firm are prepared to carry out special designs for 
this class of work. The illustrations accompanying the list show 
designs of vehicles driven electrically and by petroleum motors. 
This is the first catalogue of the kind which has reached us, and 
the artist responsible for the illustrations has done his part of the 
work very well. As the industry progresses his services should be 
in great request. 

THE ‘‘ ENGINEERING MaaAZINE."—The April issue of this well- 
known Magazine is now ready, and contains articles on ‘‘ The Sig- 
nificance of the Expanding American Export Trades,” by Thomas 
A. Eddy; Six Examples of Successful Shop Management. VI.— 
The Insurance, Endowment, and Pension System of Dolgeville, by 
Henry Roland; Foundation Construction for Tall Buildings," 
by Charles Sooysmith ; ‘‘ American and British Blast Furnace 
Practice," by J. S. Jeans ; ‘‘ Epoch-making Events in Electricity, 


by G. H. Stockbridge ; * Mistakes and Improvements iu Railroad 


Construction,” by George H. Paine; ‘‘ Modern Logging in the 
North-Western States, by Edward K. Bishop; The Economy 
of the Modern Engine Room," by A. A. Cary; The Growing 
Efficiency of Modern Mining Machinery," by Cyrus Robinson ; and 
** Street Cleaning in Paris and Berlin," by Robert Grimshaw. The 
usual exhaustive review of the engineering press is also given. 
This number, as well as all the back numbers, can be obtained at 
the offices of the European edition, 1, 2 and 3, Salisbury-court, 
Fleet-street, London, E.C. 

„ CASSIER'S MaGAZINE."—The contents of the April number of 
this magazine include :—‘‘ Electric Traction in City Streets,” by 
Nelson W. Perry ; ‘‘ Modern Methods of Electric Energy Trans- 
mission," by Dr. Louis Duncan; ''Steam Engines for Modern 
Power Houses, by R. McCulloch; Ship Building in Great 
Britain " ; The Metric System from a Mechanical Point of View "; 
A Ten-ton Pneumatic Travelling Crane; Commerce on the 
Great American Lakes"; The Ideal Engine Lathe”; An 
Artificial Ice Skating Rink,” &c. 


ABERDEEN.—The Corporation have decided to adopt the new 
scale of charges for electric current set out in our last issue. It 
has also been decided to introduce the three-wire system of supply. 
The estimated cost of these modifications is put at £3,754. 

BELTAST.—It was announced at the last meeting of the Electric 
Committee of the Corporation that Prof. Kennedy had declined to 
act as consultant in connection with the erection of the new elec- 
tricity supply station, or to advise on any plans or specifications 
not prepared by himself. The entire work will now be carried out 
under the superintendence of the City Electrical Engineer (Mr. V. 
A. H. M’Cowen). The Committee propose to apply to the Local 
Government Board for sanction to borrow £70,000 for carrying out 
the work. 

BrRKENHEAD.— Оп the recommendation of the Gas and Electrical 
Committee, the Town Council have decided to apply to the Local 
Government Board for sanction to borrow £20,000 for electric 
lighting purposes. Of this sum £5,000 is to meet the excess of 
expenditure already occurred, and the balance is for extensions of 
the mains to the Oxton and Claughton districts, and for providing 
additional plant at the generating station. Inquiries had been 
made as to the probable demand for current in the districts to 
which it was proposed to extend the mains, and the Committee 
anticipate that the increased demand would more than repay 
the proposed expenditure. 

+ BigMINGHAM.— Another municipal sub-committee, this time 
from Birmingham, has enjoyed a journey of inspection to visit 
various towns in England and on the Continent with a view to 
reporting on the tramway systems there, in view of the application 
by the City of Birmingham Tramways Company to use electricity 
on the local routes. The Sub-Committee have submitted their 
50-page report to the Public Works Committee, and it has been 
adopted. The towns visited were Bristol, Blackpool, Paris, Rouen, 
Brussels, Vienna, Budapest, Dresden, Berlin, Hamburg, and 


Bremen. After describing what the deputation saw in the various 
towns, the report concludes with a general summary, and an expres- 
sion of opinion. The question of the relative cost of overhead and 
conduit systems is first considered. One engineer, who is un- 
doubtedly an authority on the matter, told the deputation that the 
cost of a conduit is four or five times that of an overhead wire ; 
another engineer of equal reputation said that the difference in cost 
between a conduit and an overhead wire is but small The 
Sub-Committee have, therefore, been obliged to form their 
own opinion, which is that the difference in first cost of construct- 
ing and re-equipping the tramways on any electrical system 
would not even be a large proportion of the cost of the 
street work alone ; and they think that this sum would not have 
any material influence on the degree of success of the Company. 
The Sub-Committee object strongly to the unsightliness of all the 
overhead systems they have inspected, they have gone into the 
question of rail-bonding, and fear electrolvsis of their gas and water 
mains, notwithstanding the Board of Trade regulations. They are, 
therefore, against the employment of the rails as return conductors, 
and they are favourably impressed by the Berlin and Budapest 
double-conductor conduit systems. They, therefore, strongly 
recommend that no consent be given for the erection of overhead 
wires in any portion of the city. Prof. John Hopkinson, who is 
expert adviser of the Public Works Committee, agrees with this 
conclusion. lt is understood that the Tramways Company declined 
to submit an alternative scheme to the one originally submitted, 
in which overhead wires were to be used, unless the Council allow 
them special facilities for providing a conduit system. The ques- 
tion has, however, been deferred for a month, until Mr. Pearson, 
the engineer of the Company, who is now in America, has 
returned to England. 


BLACKBURN.—The Town Council have decided to increase the 
salary of the Borough Electrical Engineer (Mr. A. S. Giles) by £50 
per annum, and that of the Assistant Electrical Engineer (Mr. J. 
McF. Smyth) by £20 per annum. From the report of the Elec- 
trical Engineer it appears that the electricity department made a 
gross profit on the past year’s working sufficient to pay interest 
and sinking fund charges. During the latter half of 1896 a differ- 
ential method of charging for current was adopted, and, as a result 
of this departure, it was stated that the demand for current had 

eatly increased. It has been decided to make further reductions 
in the price of current. The new scale will be 6d. per unit for one 
hour and 3d. per unit after, with a special discount of 5 per cent. 
for prompt payment. Mr. Giles concludes his report by express- 
ing his conviction that under the revised tariff there will be a good 
margin of profit on the present year’s working. 


Braprornp.—The Gas and Electricity Committee of the Bradford 
Corporation have decided to increase the salary of the Borough 
Electrical Engineer (Mr. A. H. Gibbings) from £300 to £500 per 
annum. Mr. Gibbings entered the service of the Corporation in 
November, 1895, in succession to Mr. Sydney Baynes, at present 
chief engineer to the St. Pancras Vestry. 

At the last meeting of the Gas and Electricity Committee a dis- 
cussion arose on the advisability of enlarging the present electric 
lighting area, and it was decided to insert à clause in the Council's 
Omnibus Bill, enabling them to extend the lighting cables to all 
parts of the borough. 

Care Town.—The Cape Argus announces that the Houses of 
Parliament are being wired for the electric light. Current is to be 
taken from the town mains. 


Сновсн Ілантіма. —56. Matthew’s Church, Croydon, is now 
lighted electrically. About 70 incandescents, varying from 16 to 
20 c.p., are employed. The wiring work was carried out by Messrs. 
Peto and Radford, of London and Croydon. 


Croypon.—In connection with the recent temporary failure of 
the electric light at Croydon, the following letter has been sent to 
the Chairman of the Electric Light Committee (Alderman Miller, 
J.P.), by the British Thomson-Houston Company, the contractors 
for the plant :— 

* As you are aware, we were compelled on Monday evening last to extin- 
guish the street lamps through a regrettable (and, we may say, unavoid- 
able) mishap to the temporary draught, causing the steam pressure 
to fall rapidly, and practically without warning. We need hardly point 
out to you, who are so familiar with the works, that the reason for 
this was primarily the absence of a permanent chimney stack, while the 
immediate cause was the clogging of the pipes with sediment, which 
we have had to erect to try and counteract the absence of draft. We feel 
that this misfortune must indirectly shake the confidence of the Croydon 
people in the ‘general’ supply, particularly at this stage of the under- 
taking, and this proving so, we shall, as a result, suffer both by way of 
revenue and prestige. "This being the case, we feel sure you will, as repre- 
senting the Corporation, do us the justice to have publicity given to the 
incident through the medium of the local press at the earliest inoment. It 
will be distinctly beneficial to our mutual interests if this can be arranged, 
and we know we may rely upon vou to accede to our request," 


Dersy.—The Town Council have decided to expend the sum of 
£20,000 upon electric lighting extensions, Of this sum £10,250 
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is for additional machinery, £8,650 for mains and service con- 
nections, £650 for accumulators, and £450 for buildings. Alder- 
man Butterworth, in moving the adoption of the report of the 
Electric Light Committee recommending the expenditure, said that 
at the end of 1893 they had to supply current to 45 arcs and an 
equivalent of 7,000 8-c.p. incandescents. It was found necessary 
at the end of 15 months to put down additional plant, and at the 
end of 1896 they were supplying 77 arcs and 16,105 incandescenta. 
Since the commencement of the year tbey had received appli- 
cations for about 1,000 additional lamps, and they would soon 
have reached the ultimate limit of the capacity of the station. 
Consequently it was necessary to put down additional plant almost 
immediately, but in the Committee's scheme provision was made 
for their probable requirements during the next three years. The 
Committee's further recommendation that Messrs. Bramwell and 
Harris be engaged as consulting electrical engineers at a fee of 100 
guineas per annum, with out-of-pocket expenses, the engagement 
to be for a term of three years, was rejected. A sum of £301 was 
voted for wiring the technical college for the electric light. 

Dovaras (IsLE or Man).—The Douglas Southern Electric Tram- 
way, which last season had its temporary terminus at Keristal, has 
now been extended to Port Soderick, the extension, about three- 
quarters of a mile, having been completed this week. The total 
length of line from Douglas Head to Port Soderick is about 3? 
miles. A modification has taken place in the steepest gradient 
from 1 in 8 to 1 in 16. The line is to be reopened for the Easter 
holidays, and a preliminary trip has proved everything to be in 
excellent working order. 

EccLEs.—The Electric Lighting Committee reported at the last 
meeting ‘‘that if the Council can be satisfied that incandescent 
electric street lighting at Brighton is successful, and that it would 
be likely to be successful if adopted in Eccles, the scheme prepared 
by Mr. Clirehugh for lighting the main thoroughfare from Gilda 
Brook to New-lane, Winton, by this means, be adopted for the 
present." The scheme also provides for a supply of current to 
private consumers. A long discussion took place, and Mr. Alder- 
man Spary moved that the opinion of the ratepayers on the 
Committee’s proposals be ascertained. This was rejected, and the 
Committee’s report was agreed to, 


Giascow.—In a lengthy report by the Manager of the Corpora- 
tion tramways (Mr. J. Young), on the recent visits to Dublin, the 
Isle of Man, and other places where electric tramways are in opera- 
tion, the Council are recommended to make arrangements for 
commencing as soon as possible to work some of the tramways by 
mechanical traction, and, as the overhead system was considered to 
be the best, to start by introducing this system on the Mitchell- 
street-Springburn route. This line would, it is urged, be the most 
suitable for experimental purposes ; and the question of equipping 
it electrically, so as to be ready for traffic next spring, has been 
remitted to the Tramways Committee for consideration. It is 
further recommended that it be referred to the Electric Lighting 
Committee, acting in co-operation with the Tramways Committee, 
to extend the electric light as an experiment along a portion of the 
suggested route with a view to utilising the traction poles for 
lighting purposes. 

HaLrFAx.—The Tramways Committee recommend the adoption 
of the overhead system of electric traction on the local tramways, 
but before presenting a detailed scheme the Committee propose to 
visit Walsall, Bristol and Coventry for the purpose of inspecting 
the tramway systems of these towns. The Committee further 
advise the Council to instruct the Gas Committee to consider the 
desirability of removing the lamp-posts on the proposed tramway 
routes, and to utilise the tramway posts for lighting purposes. 


Ізілмотом (Lonpon).—It is announced that the Electric Lighting 
Committee of the Vestry propose to make a reduction in the price 
of current. At present the charge is 7d. per unit for an average of 
two hours' consumption daily, 6d. for three hours, bd. for four 
hours, and 4d. per unit after. Under the revised scale the charge 
will be 7d. per unit for the hour, 6d. the second, and 4d. per unit 
after. 


KEnvaL.—The Gas and Water Committee of the Town Council 
have been authorised to consider the question of the extension of 
the gas works, and to obtain a report from an electrical expert as 
to the advisability of establishing electricity supply works. The 
Mayor announced, at the last meeting of the Council, that they 
were pledged to deal with the question at the earliest possible 
moment ; but, personally, he had some doubt as to whether an 
electric lighting scheme would prove successful from a financial 
point of view. Mr. Gilkes agreed that the extension of the 
gas works and the introduction of the electric light should be con- 
sidered at the same time ; but, unlike the Mayor, he had no doubt 
about the success of the electric light. He thought they would 
be able to supply electricity at a lower charge than they were at 
present paying for gas. 

Lexps.—The City Council have at last determinod to carry out 
their initial experiment in the lighting of the streets by electricity. 


It has been decided to take advantage of the opportunity afforded 
by the erection of the poles for the electric tramways to light the 
route from the Great Northern Railway station as far as the 
Dispensary at the top of New Briggate. It is announced that 
extensions will be carried out as soon as possible. 
LivERPOOL.—The Lighting Committee have decided to carry out 
further extensions of the electric light at a total cost of £22,000. 
The mains are to be laid from the supply station at Lark-lane to 
Mossley-lane, and from the Oldham-street station to. Low Hill, 
Prescot-street, and Kensington, and from the Highfield station to 
Everton along Scotland-road. The Committee have also decided 
to light Prince's Boulevard by 16 arcs at an estimated capital 
expenditure of about £750. The annual cost of this extension is 
put at £295. The Committee have reduced the charge for current 
to street lamps from 4d. to 3d. per unit, as from the 1st inst. 
Lonpon County Councit —At Tuesday's meeting the agreement 
and lease with the North Metropolitan and London Street Tram. 
ways Companies was approved. At a recent meeting of the Council 
a desire was expressed that the Bridges Committee should state the 
reasons why the Council's bridges were excluded from the orders 
made under the Electric Lighting Act. The Committee now stated 
that the principal objection in the case of most, if not all, the 
bridges appeared to the want of available space for carrying 
electric lighting cables. "There was also the possibility of electrical 
objections.which would have to be discussed in each particular 
case. The Highways Committee reported that they had submitted 
to the Board of Trade a clause for the protection of the Council's 
tramways in the event of the adoption of electrical traction, and 
asked that the clause might be inserted in all Electrio Lighting 
Orders which might be granted in this and future years. They 
now reported that a communication had been received stating that 
the Board was unable to insert the proposed clause. The Board 
pointed out that the question of the relations be*ween users of 
electricity for tramway purposes and other users of electricity was 
fully considered in 1893 by a Joint Committee of both Houses of 
Parliament, which settled a clause to be inserted in all Bills and 
Provisional Orders authorising the use of electricity on tramways, 
and that should the Council be authorised to adopt electrical trac- 
tion on its tramways, the clause so settled will apply to them. 
Earl Russell stated that the question of the eleotric lighting of 
Westminster and Waterloo Bridgos was still under consideration. 


Luptow.—At the recent meeting of the Town Council the 
Lighting Committee reported that they had received no reply to 
their request for a reduction in tho price of gas, and an improve 
ment in the quality of the gas supplied. The Committee were, 
however, considering the practicability of introducing the electric 
light. They believed they could light the streets electrically at 
abnut the same cost as gas. There was plenty of water power 
available, and a little later on they proposed to ask the Council's 
consent to their employing an electrical expert to prepare a report. 

Lourow.—The Electric Light Committee have applied to the 
Board of Trade for a further period of two years in which to 
comply with the terms of their Provisional Order. 

Mercuanpise Marks Acr.—At Monday's sitting of the House 
of Commons Select Committee appointed to inquire into the 
working of the Merchandise Morks Act Mr. W. B. Hill, in the 
course of his evidence, said that a very large trade had existed in 
London in ‘connection with the trans-shipment of goods from the 
United States to Australia and the Cape, but this had been inter- 
fered with by the Act. In one instance some electricity meters 
were sent from New York by the General Electric Company to new 
Zealand vid London. The meters bore the manufacturer в name, 
and on arrival in London they were seized by the Customs oflicials 
and declared forfeit on the ground that there was in the United 
Kingdom a company with a similar name. The goods were detained 
for three months, and were only released after diplomatic pressure 
was brought to bear. "There had been a considerable falling off in 
the trans-shipment trade of London since the date of the Act (1887), 
while the Hamburg competition, which had previously been 10815: 
nificant, was now formidable. 


Montrosz.—Messrs. Edmundsons (Limited) have submitted 
proposals to the Town Council relative to the establishment 0 
electricity supply works. The Company offer to bear all E 
expenses of obtaining a Provisional Order, and to supply ol 
for street lighting at 4d. per unit. The Council woul have $ e 
option of purchase at the end of ten years upon the payment of i 
capital expended, plus 15 per cent. The matter has been referre 
to a special committee. T 

MoTHERWELL.—A report on the question of the advisability 0 
establishing electricity supply works in this town is to be presen | 
at the next monthly meeting of the Town Council. А e 
Order was obtained in June, 1896, but no steps have been taken 
comply with the terms thereof. | th 

PETERBOROUGH.—It is reported that at the last meeting of the 
Town Council it was decided by a large majority not to 80 t the 
electric lighting powers, but as а set-off against this it was A 
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same time decided to suspend consideration of the whole subject 
for 12 months. | 


Poolx (DonsET). — The Town Council have agreed to sanction 
the Bournemouth Electric Light Company’s application for a Pro- 
visional Order for the district. | 


' РоргАв (Lonpon).—A discussion arose at the last meeting of 
the Board of Works on the report of the Electric Light Committee, 
who recommended that the terms offered by the County of London 
and Brush Provincial Company for the transfer of the Poplar Pro- 
visional Order be accepted. It was, however, eventually decided 
to refer the matter back in order to give the Board an opportunity 
of considering the expediency of putting the Order in force them- 
selves, and of establishing joint electricity supply and refuse 
destructor works. The Order expires in July next. 


Ровтзмоотн.—Мг. Rienzi Walton held a Local Government 
Board inquiry at Portsmouth on Friday last into the application of 
the Town Council for sanction to borrow £10,000 for electric light- 
ing purposes. The application was supported by the Town Clerk, 
the Chairman of the Electric Light Committee (Alderman Ellis) 
and the Consulting Engineer (Mr. E. Manville). Of the present 
sum £700 was required for the purchase of two freehold houses 
adjoining the electricity station, in order to build a new boiler 
house, £5,000 for additional generators, &c., and £3,000 for the 
duplication of the feeders from the station to Charlotte-street. At 
present current was being supplied to 34,000 lights, independent 
of the 260 arc lamps in the streets. A sum of £600 was also 
required for six additional transformers, and the balance was for 
street openings and contingencies. There was no opposition. 


RaNaooN, —For some time past experiments as to the electric 
lighting of streets of this town have been in progress. Eight 
Crompton-Pochin arcs, of 2,000 c.p. each, were erected in the prin- 
cipal streets, current for which was supplied by à Crompton dynamo 
driven by a Marshall engine. As the work was of a temporary 
character the overhead wires were attached to trees and posta en 
roule. The object of the experiments was to ascertain the amount 
of light required, and the best position of the lamps for the different 
streets. It is stated that the municipal engineer (Mr. J. Stirratt) 
is engaged in the preparation of a project for the permanent light- 
ing of the town. The temporary plant was supplied and erected 
under the direction of Mr. D. D. Coath, A. M.1.C. E., local agent 
of Messrs. Crompton and Co. 


RocnHpALE.—The Town Council have unanimously resolved to 
apply for a Provisional Order. | 


SALronp.— By the substantial majority of 33 votes to 8 the Town 
Council decided, at their meeting on Wednesday, to separate the 
gas and electric light deparments, and to appoint a special com- 
mittee to take charge of the electricity бирр] undertaking. Mr. 
Boys, on whose initiative this decision has been come to, urged 
that while they had put down their electric lighting plant they 
had not been making the fullest use of it. He submitted that the 
Gas Committee had enough to do to manage their own department. 
The electric light station had as much right to attention as the 
gas department, and the Council ought not to allow this“ infant 
to be strangled by its bigger brother.” Other speakers advocated 
the employment of an electrical engineer, to be under the control 
of the new Committee. 

SHEFFIED.—Councillor Whiteley has given notice of a motion to 
instruct the Parliamentary Committee to take into consideration the 
advisability of the Corporation acquiring the undertaking of the 
Sheffield Electric Light and Power Company. The proposal-seems 
to meet with considerable favour in municipal and local circles. 

For some time past the battle has been raging in this town as to 
the relative cost of electric and gas lighting. The Rev. Alfred 
Wood, vicar of St. Barnabas, Highfield, Sheffield, has made an 
important contribution to the subject, and his evidence is sup- 
ported by the churchwardens. The following is the reverend 
gentleman's statement on the subject :— 

“It should be explained that gas is charged at 2s. 2d. per 1,000ft., and 
that electricity is charged at 4d. per unit, which is the special rate of the 
Electric Light Company for places of worship. The figures come out thus:— 

Cost of gas lighting for nine months ending March 31, 1896 :— 

July, August, September, 1895 
October, November, December, 1896... ............ 
January, February, March, 1896 715 9—24 0 3 

Cost of electric lighting for nine months ending March 31, 1897 :— 

July, August, September, 1896 ..................... 212 0 

October, November, December, 1896 ............... 
January, February, March, 1897..................... 5 14 10 
Add for gas used in vestry during above period. 3 17 2 


Total cost of lighting ................. eere 18 9 8 
Add for additional fuel used for heating church | 
during above period ................................. 1 9—2011 5 


x It is said that there is 50 per cent. more light than when gas 
was used. The interior was renovated last June, and there is no trace of 
incipient disfigurement to be seen anywhere in the building. I should also 
like to testify to the great benefit which I have felt in the discharge of my 


duties in the church owing to its installation—it is a comfort to read and 
preach to a large congregation.” 


Sr. Martin’s (Lonpon).—The Charing Cross and Strand Elec- 
tricity Supply Corporation have submitted a proposal to the Vestry 
for the electric lighting of the streets in this district. The Оог- 
poration offer to erect, at their own expense, sixty 10-ampere arcs, 
at a charge of £28 per lamp per annum. | 

TuErT.—AÀt the Guildhall Police Court on Friday last William 
Jackson, described as an electrical engineer, was charged on remand 
with stealing five switches from his employers, the Electrical and 
General Engineering Company. The evidence showed that prisoner 
had been caught with the goods in his possession, but as he had 
given information as to where certain goods had gone, the 
prosecutors agreed not to press the charge. On Wednesday a man 
named George Fowler was charged with receiving stolen property 
from the prisoner Jackson. Fowler admitted receiving a coil of 
cable, some switches, and other goods, but said he did not know 
they were stolen. He gave 5s.a dozen for the switches, and 10s. 
for thecable. Each switch was worth 2s., and the cable £10. 'The 
accused was remanded on bail, in order that he might be brought 
up with Jackson. The case was proceeded with on Thursday, when 
Jackson, who pleaded guilty, was sentenced to three months' hard 
labour, and Fowler was further remanded. 

Tug TELEPHONE IN MANCHESTER.—The Salford Town Council 
are recommended by the General Purposes Committee to sanction 
the scheme of the New Telephone Syndicate for establishing a rival 
telephone service in the Manchester district. | 

In connection with the deputation which recently waited upon 
the Lord Mayor of Manchester relative to the proposed rival tele- 
phone enterprise in that city, Mr. W. E. L. Gaine, General 
Manager of the National Telephone Company, has written 
to the Lord Mayor of Manchester a request that, should 
he consider it right to place the memorial presented by 
the deputation before the City Council, he will at the same 
time present a statement of the reasons against the appli- 
cation to the City Council to support the formation of the 
new telephone company for Manchester which are set out in a 
lengthy document accompanying Mr. Gaine’s letter. Mr. Gaine 
points to the not unimportant fact that the National Company is a 
large ratepayer in the City of Manchester, and that upwards of 
£80,000 has been spent since May, 1894, in remodelling and re- 
constructing the Company’s plant in Manchester on the twin 
wire principle, and, further, that no resolution such as that 
asked for by the deputation should be approved until it 
has been clearly demonstrated that the Company has not fulfilled 
its part of the bargain entered into in May, 1894, between the 
Corporation and the Company, under which the above-mentioned 
large expenditure has been made. It is also pointed out that no 
capital has yet been subscribed to the proposed new Company, nor 
has the Company yet been formed, and it is, therefore, suggested that 
the City Council should not accord the great weight of its approval 
to the proposed enterprise until these conditions have been 
fulfilled. Mr. Gaine asks that if the Council decide that the time 
has come for the consideration of the project, that the whole 
matter should be submitted to a committee of the Council in order 
that the fullest inquiry may be instituted. 


Torquay.—At Wednesday's meeting of the Town Council it was 
reported that three firms had sent in schemes for the ‘‘ free wiring " 
of customer's premises for the electric light. These firms were 
Pearson and Co., Bath; Massingham and Mann, Torquay; and 
Williams Bros. and Co., London. Messrs. Massingham and 
Mann offered to undertake the free wiring of lamps of 32 c.p. and 
under at a fixed charge of 1s. 10jd. per lamp per quarter, which 
was соса to a charge of less than a penny рег unit consumed, 
or excluding the renewal of fuses, cut-outs, and worn-out lamps, 
less than a halfpenny per unit. At the end of seven years the 
installation became the property of the consumer without any fur- 
ther payment. The firm point out that the method of charging upon 
the consumption only is not the best policy for the Corporation, as it 
encourages the short-hour consumers, who are the least profitable 
customers, whereasthelong-hour consumers are discourged by having 
to pay considerably more for their installation than their neighbours. 
The proposed charge of 1s. 1034. per quarter (or 7s. 6d. per lamp 
per annum) works out as follows :—Long hour consumers burn out 
on an average two lamps per annum, worth, at current prices, 
3s. 6d., and in this sum is also included the renewal of cut-outs, 
fuses, and general maintenance, leaving the balance (4s. per annum) 
for rental and purchase of installation. Of this sum 2s. 6d. was 
for purchase of the installation during the seven years, and the 
remaining ls. 6d. for rental, being equal to only two-thirds of & 
farthing per unit of the current consumed. In order to sim- 
plify matters, the firm propose to collect the odd 134. on each 
instalment of 1s. 104d. in one lump sum directly the work 
is completed, leaving an even sum of 1s. 9d. per quarter to be 
collected by the Corporation. The consulting engineer (Mr. W. 
H. Trentham) has prepared a long and elaborate report on these 
offers. He considers that Messrs. Massingham and Mann’s first 
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proposal, which was a hire-purchase agreement, extending over 
seven years, was one which might commend itself to those con- 
sumers who owned houses or who might hold them on a long lease. 
It was obvious that it would not be adopted by tenants having a 
three years agreement. The contractors collected 3s. 6d. per lamp 
on the completion of the installation, and the Council had to 
collect 1s. 9d. per lamp per quarter, a total of £2. 128. 6d. in the 
seven years for each lamp installed, exclusive of the cost of current. 
Of this sum 10s. 6d. represented rental, 17s. 6d. purchase of wiring, 
£1. 4s. 6d. supply of lamps and maintenance. The firm’s alterna- 
tive proposal was also a hire-purchase scheme, having for its basis 
a rental of 4d. per unit supplied in addition to a fixed charge of 
1s. 6d. per lamp per quarter. Messrs. Massingham and Mann had 
intimated that they did not ask for any monopoly for wiring work. 
On the recommendation of the Committee it was decided to accept 
the alternative scheme. The scheme for the construction of an 
electric tramway between Torquay and Paignton also came up for 
discussion ; but, on the motion of Alderman Callard, it was decided 
to defer the further consideration of the matter until the draft 
order had been laid down before the Council. 


TUNBRIDGE WELLS.—There appears to be a brisk demand for 
current in this town. At the last meeting of the Electric 
Lighting Committeo the Borough Electrical Engineer reported that 
during the past month he had received applications for current for 
about 1,000 8-c.p. lamps, which was a greater number than in any 
previous month since the opening of the works. At present the 
Council have orders in hand for an equivalent of about 13,000 
8-c.p. lamps. 


West Ham.-—Tho inquiry announced to be held by Mr. E. 
Baggallay, stipendiary magistrate, into certain circumstances attend- 
ing the recent letting of contracts for the supply and erection of 
electric lighting plant at the West Ham  Corporation's electricity 
supply station was duly held at the Town Hall, Stratford, 
on Tuesday last. The circumstances which have led to the 
inquiry are in the knowledge of our readers. The inquiry 
was held at the instance of the Corporation, who were represented 
by Mr. C. F. Gill, Q.C. Mr. Councillor Hunns, whose name has 
figured conspicuously in connection with the matter upon which 
the inquiry was held, was represented by Mr. F. J. Ashton, Q.C. 
The Electric Construction Company, who were invited to be 
present at the inquiry, were represented by the Deputy Chairman, 
Mr. J. W. Barclay, the Secretary, Mr. James Gray, and the Accoun- 
tant, Mr. D. Smith. In commencing the proceedings, Mr. Baggallay 
said that the main question they had to consider was whether any 
improper conduct could be charged against any member or mem- 
bers of the Council in connection with the tenders, and he had, 
therefore, decided to first take the evidence of those from 
whom complaints had been received. Mr. Barclay stated that he 
was present at the invitation of the Council to submit the informa- 
tion referred to in the oorrespondence which had taken place 
between the Company and the Council. The Company had desired 
information as to the reasons which had induced the Council to 
accept tenders much higher than several others which had been 
put in. He especially wished it to be understood that the Electric 
Construction Company were not prosecutors in this matter, nor had 
they any pecuniary interest in the inquiry. They had desired the 
information from the Council on the broad grounds of public 
policy, and in the interest also of those other tenderers who, 
like themselves, had entered into competition for the machinery to 
be supplied. Mr. James Gray read a statement as to the facta so 
far as the Electric Construction Company were concerned, and 
stated that early in December last a Mr. Paris had called upon him 
regarding the West Ham electric supply contracta, and wished to 
know if his Company desired to obtain the contracts. He stated 
that he was in a position to procure the assistance of a member of 
the Corporation, but that the latter would have to be paid for his 
services. He(Mr. Gray)replied that they did not go in for this kind of 
practice. He was not acquainted with Mr. Paris, nor did he even know 
him by name. He was perfectly certain that Mr. Paris informed him 
that the member of the Corporation referred to would have to be 
paid for his services, and the subsequent conversation confirmed 
this view. Mr. David Smith said that about October last a gentle- 
man called upon the Electric Construction Company and stated 
that he was a member of the West Ham Corporation, and asked if 
the Company were going in for the West Ham contracts. He 
strongly advised them to doso. Upon being asked the object of his 
visit, he handed witness two cards bearing the name of Hunns, and 
tha announcement that he was a dealer in electrical fittings and parts. 
This was the only interview that had taken place with Mr. unns 
At this stage of the proceedings Mr. Paris was invited to give his 
Story, and stated that he had known Mr. Hunns for some years, 
and in the course of conversation with him regarding the West Ham 
tenders Mr. Hunns had mentioned that the tenders had been 
opened, and that the Electric Construction Company were **in the 
running.“ It occurred to him (Mr. Paris) that he might obtain a 
little commission, and he therefore went to see the Company on 
the subject. He informed the secretary that he knew a town 
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councillor on the Electric Lighting Committee whom he could, 
for a consideration, induce to come and discuss the matter 
with them. He was actuated solely by his own interests. 
Mr. Baggallay asked the witness whether he had called upon 
Messrs. Crompton and Co., which he denied. Mr. Hunns did not 
know anything about what had passed between himself and the 
Company, nor had he given him any authority to mention his name. 
Councillor Hunns said that ho remembered calling upon the 
Company for orders and seeing Mr. Smith. He mentioned in con- 
versation that he was a member of the West Ham Corporation and 
left a card, but he did not in any way suggest that if he got orders he 
would use his influence for the Company’s benefit on the Electric 
Lighting Committee of the Corporation. The tenders referred to 
were submitted to a sub-committee consisting of six members, of 
whom he wasone. About this time he met Mr. Paris, and casually 
informed him that the Electric Construction Company were 
among those who were in the running for the contract. He did 
not receive any commission from any firm who was tendering. He 
had not denied that he was the individual mentioned in the Com- 
pany's letter to the Corporation, and he could not definitely say 
whether just at that time he called at the offices of the other 
firms who were tendering. He was not sure that he did 
not call at the offices of Messrs. Crompton and Company, 
but if he did, it was very possible that the electric lighting 
of West Ham cropped up. Mr. Baggallay asked Mr. Hunns why, 
if he had suggested to the Electric Construction Company to go in 
for tendering, without any reason he should have supported s 
tender amounting to £1,600 more than that of that Company. 
Mr. Hunns replied that this was because the engineer to the Cor- 
poration recommended it, and he threw the whole responsibility 
upon the engineer. Mr. Steinitz, the Corporation’s electrical 
engineer, said the reason he advised the Council to accept certain 
tenders was because he desired to have the best materials, and 
because the accepted tender offered a guarantee of ten years. He 
had received no promise of remuneration for recommending sny 
particular tenders, nor had any member of the Committee sought 
to influence him. Lengthy speeches were subsequently made by 
counsel, and the inquiry was adjourned. 

- Worcester.—The a sek recently prepared by the City Electrical 
Engineer (Mr. E. T. Ruthven Murray) on the working of the 
electricity supply department during the past year was discussed at 
the meeting of the City Council on Tuesday. Full particulars of 
this report, which was endorsed by the Electricity Committee, 
appeared in our issue of the 5th ult. In moving its adoption, the 
Chairman of the Committee (Mr. G. H. Williamson) said that the 
existing machinery at the Powick generating station was being 
worked up to a point dangerously near the maximum, and in view 
of an increased demand for current for both lighting and power 
purposes, it was necessary to expend about £8,850 upon additional 
machinery. They anticipated a handsome return upon this expen- 
diture, as there was evidence of a large increasing demand for 
current, and they would be enabled to effect some economy in 
the working. The motion was carried. Mr. Murray's recommen- 
dation to alter the price to be charged for current from a uniform 
rate of bd. to 6d. per unit for the first hour's consumption and 
24d. per unit afterwards was agreed to. 

York.—The local Gas Company have made a considerable reduc- 
tion in the price of gas for public and private purposes. Ine 
Streets and Building Committee are at present negotiating with 
Messrs. Crompton and Co. regarding the erection of electricity 
supply works. 


——— — — — 


PATENT RECORD. 


A record of A ications for Patents and Patent Specifications Published 
is compiled for this journal by Мв. J. С. CHAPMAN Fel, Chartered Inst. 


9 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 
APPLICATIONS FOR PATENTS. е М 
Nots.— “he Specifications оў Applications for Patents ате not open 
lic inspection until after the acceptance of the complete specifications 
names within parentheses оте those of communicators of inventions, 07 
where complete specification accompanies application an asterisk is sufixed. 
March 8, 1897. А 
6,081. J. Н. McLzax. London. Improvements in apparatus for electric 
lighting. eae 
6087. J. Kent and WHINLEY. London. An improved electric circuit 
closing thermometer. 
March 9, 1897. 
6,155. М. Гев. London. Electrical road-traction installations worked 
by means of both alternating and continuous currents.” | 
6,178. Н. Messine. London. An improved device for preventing certain 
induction effects in electric telephones. 
6,181. W. S. SurrH and W. P. GiaNvirtig.— London. 
electric cables and in their manufacture. 
6,188. J. HARGREAVES. London, Improved means applicable for use 10 
the electrolysis of salts. 


Improvements in 
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6,197. J. Snow and A. G. Cooper. London. Improvements in or relat- 
ing to electric apparatus for governing engines, 

6,212. A. W. STAVELKY, I. H. Parsons and T. J. Murpay. London 
Improved means for supplying electric current to electrically 
operated time keeping mechanism. 

March 10, 1897. 

6,243. H. S. Cowx. Manchester. Improvements in and relating to the 
protection and support of underground electric conductora. 

R. DoBsox. Salford. Improvements in electric arc lamps. 

S. F. WALLING. Sheffield. A combination watch-stand accumu- 
lator or storage battery and electric lantern. 

D. Neare Edinburgh. An electric brake for road or rail 
vehicles. 

D. NEALE. Edinburgh. An improved controlling switch for elec- 
trically propelled road or rail vehicles. 

R. E. B. Crompton and E. A. N. Pocuiy. London. 
ments iu electric arc lamps. 

W. Н. SrockALL. London. Improvements in automatic switches 
by clockwork and actuated by the electric current as applied to 
the illumination of clock and other dials for advertising purposes, 
signalling and the like. 

R. B. Rox BT. London. Improved electric incandescent lamp. 

SIEMENS Bros. and Co, LTD. London. Improvements in 
multiple system telephone installations and apparatus therefor. 
(Siemens and Halske, Germany). 

SigMENS Bros, and Co., LTD. London. Improvements in jacks 
for telephone exchanges. (Siemens and Halske, Germany). 

SIEMENS Bros. and Co., Ltp. London. Improvements in pegs 
and their cords for telephone exchanges. (Siemens and Halske, 
Germany). 


6,246. 
6,251. 


6,262. 
6,263. 
6,276. 


Improve- 


6,287. 


6,303. 
6,505. 


6,506. 
6,307. 


6,508. Ѕтемемв Bros. and Co., LTD. London. Improvements in indi- 
cators for telephone exchanges. (Siemens and Halske, Germany). 

6,509. SigMENS Bros. and Co., Lr». London. Improvements in calling- 
off apparatus for telephone exchanges. (Siemens and Halske, 
Germany). 

6,335. F. V. ANDERSEN. London. Improvements in electric arc lamps. 

| March 11, 1897. 

6,551. H. H. HarL and T. CLARKE. Manchester. Improvements in 
electric incandescent lamp holders. 

6,553. F. F. YEATMAN and W. Donovan. Reading. Electrical switch or 


contact maker or contact breaker. 

G. HookHaM. Birmingham. Improvements in electricity meters: 

Н. C. Gover, Е. Procror and A. Н. Bate. London. Improve- 

menta in electrical switches.“ 

G. S. Eckrorp. London. Improvements in olectrical apparatus 

for communication between rooms and other places. 
March 12, 1897. 

A. C. BRowN and G. R. NEILSON. London. 

means for facilitating telephonic converzation. 

J. LATHAM. Bolton. An improved combined brush and holder 

for dynamo electric machines. 

6,494. J. HiBBERT. Manchester. An electrical destructor or cooker. An 
apparatus for destroying animal, vegetable and other refuse 
(instead of turning it into drains) by means of heat generated by 
electricity ; or may be used for cooking purposes. 

6,545. P. Мевѕсн. London. An improved composition for increasing 
the illuminating power of electric arc lamps. (Date applied for 
under Patents, &c., Act, 1883, Sec. 105, February 19, 1897, being 
date of application i in France). 

6,563. A. MARTIN. London. Ап insulating stud and nut for electrical 
storage battery plates. 

March 13, 1897. 

6,616. W. Evans, Manchester. Improvements in the manufacture of 
reflectors specially applicable to electric incandescent lamps. 

6,666. J. BnockrE. London. Improvements in regulating apparatus for 
electric arc lamps. 

6,687. J. ENRIGHT. London. Improved means for supplying current to 

electrically propelled railway or tramway vehicles. 

6,695. H. H. Lake. London. Improvements relating to electric tram- 
ways and railways on the sectional conductor system. (Ricardo 
Arno and Aristide Caramagna, Italy).* 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 
8d. each. 1885 


3,083. BnaHaM. Ceiling гове and attachment therefor, chicfly applicable 
for electrical purposes. 

5,092. DEVONSHIRE (Potter). Controllers for electric motors. 

3,481. De FEnRAN TI. Dynamo electric machiues. 


5,550. SMITH and THE New PHoNoPoRE TELEPHONE COMPANY, 
Simultaneous telephony and telegraphy. 

5,908. Вотснек. Electrical dial indicating and communicating apparatus 

4,069. CLUBBE and SouTHEY. Electric vaporiser for oil engines. 

4,761. Coutson. Device for facilitating the fixing, adjustment, and 
removal of electric Incandescent lamps. 

4,773. CLARET and VUILLEUMIER, Elettric traction. 


6,398. 
6,428. 


6,431. 


6,483. 


Improvements in 


6,484. 


LTD. 


Peyrvusson. Electrolytic processes aud apparatus. 

ELMORE (Elmore). Apparatus for refining metals by electrolysis. 
Hepworth. Carbon pencils for the electric arc light. 

Lea. Fittings for electric lighting. 

BLACKBURN and Spence. Fusible electric cut-outs. 

CoLLIiNGS. Advertising devices operated by an electric current. 
GoLD. Electric heaters. 


Esmonp. Electric traction. (Date applied for under inter- 
national convention September 11, 1895.) 


Brockig. Electric arc lamps. 
Davies. Collectors and conductors of electric railwayr. 


WILKINSON. System of running and insulating concentric elec- 
trical conductors and appliances in connection therewith. 


Kenway. Mode of connecting the car with the overhead wire in 
tramways worked by electricity. 


Tygr. Apparatus for making electrical contact by passage of a 
railway train. 


RowLaAND. Electrical measuring instruments. (Date applied for 
under International Convention, October 2, 1895.) 


ScHMIDT. Electric batteries. 
Le Royer, Bonna and Van Векснем. Electrolytic apparatus. 


CONSETT. Speed regulating devices chiefly intended for use with 
dynamo electric machines. 


OFFERMANN. Armature for dynamo electric machines, 

LAKE. (Sperry. Apparatus for controlling electric motors. 

Lewis. Are lamps. (Post-dated 21st October, 1896.) 

GRIMBLEBY and TURNER. Elastic wheel tyre. 

Слвоті and Ромрпл. Apparatus for the production of oxygen 

and hydrogen by electrolysis. 

. STORBY (Storey and Parkinson) Electric switches. 

. DIEFFENBACH. Electrolytic production of zinc and alkalies. 

. THE BRITISH Тномѕох-Носзтох Company (LIMITED), (Thomson): 
Controlling electric ares. 

. CLERC and PincauLt. Electric accumulators and the manner of 
their use. (Date applied for under International Convention, 
August 8, 1896.) 

. Morcay. Electric controllers. 


. FEENY (Hamilton). Magnetic separators. 
Fischku aud HELD. Dynamo electric machines, with motors for 
driving the sume. 
HapDoN (Piquet) Electro-magnetic contact makers for electric 
traction, with underground feed. 
1897. 
LIMITED and LAUCKERT. 


5,616. 
5,675. 
5,874. 
6,148. 
6,692. 
6,732. 
7,518. 
7,604. 


7,789. 
8,062. 
8,269. 


8,358, 
8,569. 
9,549. 


10,095. 
13,690. 
15,860. 


20,086. 
22,104. 
23,127. 
25,650. 
25,663. 


129. SIEMENS Bros, AND Co., 
machines, 

130. Barr. Multiplex telegraphy. 

272. Rooney. Secondary-battery supports or grids. 

666. Mavor, COULSON AND Mavor, Couplings for incandesoenoe elec. 
tric lamps. 

1,239, DEMEUSE. Means and apparatus for effecting electrical traction or 

кый and tramways by a contact rail апа trollies at the ground 
eve 


Dynamo electric 


—  À—— 


COMPANIES' MEETINGS AND REPORTS. 


British Aluminium Company (Limited). 


The second ordinary general meeting of this Company was held yester. 
day, Mr. R. W. Wallace, Q.C. (Chairman), presiding. 

The SECRETARY (Mr. C. F. Jones) read the notice calling the meeting. 

The CHAIRMAN, after alluding to the confusion which occasionally 
arose owing to the similarity of this Company's title to that of the 
Aluminium Company (Limited), referred to the fact that they had 
now overcome their difficulties at Foyers in connection with the train- 
ing of men to carry out the particular class of work for which 
the Company was established. After referring to the item in the 
account dealing with Preference shares and mortgages, he continued :— 
The gross profit for the year amounts to £11,188, and the net profit to 
£6,867, after deducting interest on mortgages and other charges. It is 
proposed to deal with this profit by the declaration of a dividend of 7 per 
cent. on the Preference shares, which are cumulative. These Preference 
shares are not only entitled to their 7 per cent. dividend, but after the 
Ordinary shares have received a similar amount they will be entitled to 
share further in the profits, so that they are very valuable shares. In 
starting a company of this kind, after so many failures had occurred in 
connection with the production of aluminium, it was found advisable to 
give those who put down the first money to carry on the enterprise a con- 
siderable inducement, and that inducement was the privileges and rights 
attaching to these Cumulative Preference shares. Now with regard to our 
arrangements and methods of production. Our works at Foyers are situated 
on the Caledonian Canal, our works at Larne are situated close to the sea 
and harbour, and our bauxite mines at Glenravel are also conveniently 
situated. The alumina we have been able to produce has been extremely 
pure. Over 99 per cent. of it is pure alumina. It takes two tons of 
alumina to make one ton of aluminium, the remainder being oxygen, which 
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is driven off into the air. At Foyers we do not wish to do any manu- 
facturers’ work, for various reasons, such as would require coal—first, 
because coal is not produced there; and secondly, because the raw 
materials which we require to make our carbons would cost a large 
sum of money in freight to get there. We have, therefore, decided 
to have a factory at Greenock, and during the past eight months 
that has been built. That factory is for the purpose of producing elec- 
trolytic carbons. We use a very large amount of carbons, and through 
being near Glasgow we are able to get from the gas companies there the 
linings of the retorts and so forth, and thus make our own carbons, which 
is a decided advantage. Practically, each of our three factories may be 
said to be on the sea coast, and consequently they are almost as well 
situated as if they were close to one another. Of course, there 
is a little more money involved in superintendence. I may also 
state that at Greenock we shall also supply other people with 
electrolytic carbons. This is a business which is springing up in con- 
nection with various kinds of manufactures, and there are very few 
factories in the world where they are made. Besides cheapening our 
own product, we may look to it as an additional source of profit. With 
regard to the demand for aluminium, I may state that it is increasing at a 
very rapid rate. We have no difficnlty in getting rid of our supplies. In 
fact, we are rather frightened that the demand will be too great for 
us to cope with if we do not begin to make further provision at once, 
We are not proposing, therefore, to reduce the price. We could do that 
considerably, because there is a large margin of profit, but we think that 
to do so would be to lead to too great a development in the demand for 
aluminium at present. Our additional dynamo machinery is being made 
in Switzerland. We haveat present given the orders abroad, because there 
they have had more experience in making this particular kind of dynamo, 
but in future our intention is to give the orders in this country, if we can 
get them properly made here, and I have no doubt we can. Regarding 
the increasing demand for aluminium, I would point out that the amount 
of raw copper consumed in England is 89,668 tons per annum, and the 
consumption of aluminium is, of course, only small in comparison. The 
price of aluminium is three times that of copper, but owing to the 
extreme lightness of the former, the price may be stated as practically the 
same. Any reduction, therefore, in the price of aluminium would entail 
increased demand for that metal in substitution for copper for many pur- 

As aluminium is a very light metal it will in all probability also be 
substituted largely for iron in the case of articles that require to be moved 
about. This must also ultimately lead to a large increase іп the demand. 
We use water power largely, and we are taking steps to develop our water 
power in Wales, and we are going to let a large portion of it on advanta- 
geous terms to the Acetylene Illuminating Company, in which we have a 
large interest. One of the great features of the business of the Company 
is the manufacture of carbide of calcium, from which acetylene 
is made. I might add that we have been so successful in securing 
water power at cheaper rates that we have in it an asset which 
would yield us a dividend even if anything should arise to super- 
sede aluminium. We expect by the summer to have our large new 
lake made, when we shall be able to store 3,000 million gallons of water. 
With regard to the law suits which we have entered into in order to 
restrain the imports of aluminium into this country by American firms to 
the damage of our patent rights, we have now been met with a proposal 
from America with a view to the termination of them. We are not quite 
agreed, and I cannot give any further information at present, except to say 
that unless they agree to our terms we shall insist on applying for an 
injunction, and I have every confidence that we shall succeed. I have 
compared notes with the manager of two continental manufacturera, and 
find we are producing our aluminium cheaper than anyone else. He con- 
cluded by moving the adoption of the report and accounts, and the declara- 
tion of the dividend. 

Mr. A. S. BOLTON, J.P., in seconding, said the Chairman had hinted 
that aluminium would supersede copper, but he hoped they would not be 
misled on that point. Copper had some qualities that aluminium did not 

, and he thought those interested in copper mines might hope on, 
although, no doubt, aluminium would take the place of copper for some 


purposes. 

The CHAIRMAN, in reply to questions, said : To provide for the cost 
of new plant we are about to erect we shall create £50,000 of Second 
Debentures. Of these, £30,000 will be taken up the Directors, and the 
balance offered to the shareholders. They will be Five and a-Half per 
Cent. Debentures, and will be redeemable when the Directors think fit. 
We have taken steps to obtain a Stock Exchange quotation, but before it 
is granted the shares will have to be all paid up alike. That is now prac- 
tically the case, and we shall apply for an official quotation during the next 
two or three months. 

The resolution was carried unanimously. 

The retiring Directors—Mr. Harvey du Cros and Mr. Robert Heath— 
were re-elected, the auditors—Mesars. Crewdson, Youatt and Howard— 
Dici ae and a vote of thanks to the Chairman terminated the pro- 

ings. 


Willans and Robinson (Limited). 


The following report of the Directors of this Company will be submitted 
at the shareholders’ meeting, to be held at the Cannon-street Hotel, 
London, on Wednesday next at three o'clock :— 


After writing off as depreciation from plant, patents, &c., the sum of 
£4,625. 128. 10d., and paying interest upon Debenture stock, the balunce 
to the credit of profit and loss for the half-year (including £489. 17s. 2d. 
brought forward) i» £14,320. 7s. 6d. Out ef this the Directors propose 
that dividends be paid at the full rate of 6 per cent. per annum upon the 
Preference shares, and at 7 per cent. per annum, as before, upon the Ordi- 


nary shares, together amounting to £7,512. 10s. The amount payable to 
the Directors, in accordance with the Articles of Association, is £1,955. 8s., 
leaving a balance of £5,052. 9s. 6d. Out of this the Directors propose to 
carry £2,000 to a Debenture redemption fund, and £1,000 to the reserve 
fund, leaving a balance of £2,052. 9s. ба. to be carried forward. In accord. 
ance with the resolution passed at the general meeting held last October, 
the expenses connected with the issue of debenture stock, amounting to 
£1,151. 88. 2d., were written off from the balance carried forward at the 
end of June, 1896. l 

The issue of 4,500 Preference shares of £5 each, at a premium of £1, 
and of 4,500 Ordinary shares of £5 each, at a premium of £2, has been 
successfully carried out. The applications from existing shareholders 
greatly exceeded the number of shares disposable. The registered office of 
the Company was transferred from Thames Ditton to Rugby on March 18, 
the transfer of tools and stores having been in progress for some time pre- 
viously. A serious interruption of work is inevitable under the circum- 
stances, but every effort has been made to minimise it. 

All the Directors retire, and offer themselves for re-election. Carrying 
out the strong opinion expressed at the shareholdere meeting in February 
last, the Directors advise that the number of the Directors of the Compasy 
be increased from three to five, and recommend the names of Lieut.-Gen. 
Sir Richard Hieram Sankey, K.C.B,, late Chairman cf the Irish Board of 
Works, and Mr. Thomas Orger Lazenby. Both gentlemen have large 
holdings in the Company. 


MEMORANDA.—Bank rate, 24 per cent. (April 8, 1897). Price of silver 
288d. per os. (April 8th). Consols (22 per cent.) 112,,—111y, for money, 
112,,—112,, for account: 21 per cent. 105—1054 (April 8th). Stock 
Exchange Settling Days: Consols, May 5th ; Stocks and Shares Continus- 
tion Days, April 26th and May llth; Ticket Days, April 27th and 
May 12th ; Pay Days, April 9th and 28th ; Mining Share Carry-over Daya, 
April 24th and May 12th. : 
` “HINTS TO INVESTORS."—In the Statist for April 3 advice is given to 
investors on the value of the securities of metropolitan electric supply 
undertakings as dividend-earning investmente. Particular attention is 
given to the subject of Founders’ shares, and it is pointed out that 
* unmistakable evidence has been afforded that electric lighting companies 
in London are making rapid progress, and the recent increase of dividends 
has led to a considerable advance in prices of the securities of leading 
companies.“ 

NATIONAL TELEPHONE COMPANY (LIMITED) — In the Chancery 
Division, on Wednesday, Mr. Justice Vaughan Williams sanctioned the 
alteration of the articles of association of this Company so as to include 
the Channel Islands and the Isle of Man in the scope of the Company's 
business. 

WEST COAST OF AMERICA TELEGRAPH COMPANY.—An extraordinary 
general meeting of this Company was held on Saturday last at Winchester 
House, Old Broad-street, E.C., under the presidency of Mr. John Denison 
Pender, Chairman of the Company. The Secretary, Mr. F. L. Robinson, 
read the notice convening the meeting, which was held to confirm the 
three resolutions passed at the meeting of shareholders on March 19, which 
were fully set out in our issue of the 26th ult., page 738. In proposing 
the confirmation of the resolutions, the Chairman stated that if they were 
carried at this meeting the West Coast of America Telegraph Company 
would go into liquidation, and the new 5 would start its business. 
The motion was seconded by Mr. Frederick Walters, and was carried 
unanimously without discussion. А vote of thanks to the Chairman and 
Directors terininated the proceedings. 

WESTERN UNION TELEGRAPH COMPANY.—This Company have issued 
their report for the quarter ended March 31, 1897. The following 
statement, dated March 10, exhibits the condition of the Company at the 
close of the quarter ended Dec. 51, 1896 : — 


Surplus Oct. 1, 1896, as per last quarterly report ...... $7,795,907 24 
Net revenues, quarter ended Dec. 31, 1896 ТРУ 1,545,454 20 
$9,541,561 44 
From which deducting for— 
Dividend of 1] per cent. paid Jan. 15th $1,191,961 25 
Interest on bonded debt ............. . 223,358 70 
Sinking funds ................. sansa ade А 20,000 00 
— $1,455,319 96 
Left a surplus Jan. 1, 1897, ÿvbLkα . . . $7,906,041 49 
The net revenues of the quarter ending Mar. 31, 


based upon nearly completed returns for January, 
partial returns for February and estimating the 


business for March, will be about . 1,100,000 00 
$9,006,041 49 
From which appropriating for— 
Interest on bonds ꝗ . $223,358 70 
Sinking funds ............. — — M" ; 
— 245,558 70 
$8,762,682 79 
It requires for a dividend of 1} per cent. on capital 
* stock issued, about . 22 вон ане 1,191,961 25 
Deducting which leaves a surplus, after paying divi- 
VVV FP $7,570,721 54 


In view of the preceding statements, the Committee recommend that ^ 
dividend of 14 per cent. on the capital etock of the Company be declared 
payable on and after the 16th inst, 


Bournemouth and District Electric Supply Company 
(Limited). . 

The report of the Directors of this Company states that the capital 
expenditure for the past year amounted to £7,780. 9s. 10d., chiefly upon 
buildings, machinery, and mains, the funds for which were obtained by loan 
from the County of London and Brush Provincial Electric Light Company. 
The revenue account shows a total income of £8,243, 12s. 1d., against 
£7,431. 38. 10d. in the previous year, and the total costs amount to 
£5,960. 5s. 8d. (including £326. 1s. 9d. for repaira to condensing apparatus 
and £395. 11s. 10d. for replacement of meters), against 25,272 128. 7d. in 
1895. A sum of £400. 16s., representing the difference between the cost 
price and the amount realised on sale of old plant, has been charged to 
suspense account. The net revenue account, after payment of interest on 
loans and debentures, shows a debit balance of £928. 10s. 9d. 

The connections to the Company’s mains on Dec. 31 last were equivalent 
to 23,203 8-c.p. lamps ; an increase of 2,636 8-c.p. lamps for the year, 
and notwithstanding the increased sale of 38,000 units, the fuel cost had 
been reduced by £204. 6s. 7d., compared with the previous year. Applica- 
tion has been made for a Provisional Order for the districts of Poole and 
Branksome, and the local authorities concerned have given their consents. 

The present plant capacity of the station will probably prove sufficient 
to meet the increased demand for current which may be anticipated from 
the extended area of supply for the next few years, and the Directors 
anticipate that in the near future additional capital expenditure will only 
be required for mains and meters on consumers’ premises. 


NEW COMPANIES, STATUTORY RETURNS, &с. 


aat a 


B.C. ELECTRIC SYNDICATE (LIMITED).—This Company was registered 
on April 3, with a capital of £75,000, in £190 shares, to enter into an 
agreement with the Colonial Railway and General Investment Company 
(Limited), and to employ the capital of the Company in subscribing for 
£75,000 First Income £6 per Cent. Mortgage Bonds of the British 
Columbia Electric Railway Company (Limited), ranking after £250,000 
£44 per Cent. First Mortgage Debentures, in consideration of a bonus 
of fully-peid Ordinary shares of the nominal value of £112,500 in 
the undertaking of the last-named Company. The subscribers, with one 
share each, are :—R. M. Horne-Payne, C. W. P. Slade, R. W. Garbutt, R. 
Northall-Laurie, R. K. Sperling, E. Welton, and E. A. Bennett. The 
first Directors: are:—R. M. Horne-Payne, J. Horne-Payne, Q.C., A. C. 
Mitchell-Innes, R. Northall-Laurie, and R. K. Sperling. 

BOROUGH MILLS POWER COMPANY (LIMITED).—This Company was 
registered on April 1, with a capital of £1,000, in £1 shares, to acquire 
the engines, boilers, dynamos, accumulators, and all the appliances used on 
the Borough Mills Estate, Bradford, and to produce and supply electricity, 


gas, &c. 

BRITISH COLUMBIA ELECTRIC RAILWAY COMPANY (LIMITED).— This 
Company was registered on April 3, with a capital of $250,000, in £10 
shares, to acquire and take over the business and undertaking of the 
Consolidated Railway Company (incorporated) to enter into an agreement 
with the Colonial Railway and General Investment Company (Limited), 
and to equip, complete, maintain and work by electricity, steam, horse or 
other power all the railways or tramways owned or leased by the Com- 
peny.. The subecribers (each with one share) are:—S. W. P. Slade, 
E. Welton, H. Frapwell, E. W. Mitton, jun., E. C. Robson, G. B. Earnshaw, 
and W. I. Hampton. The first Directors are: F. C. Barnard, J. Horne Payne, 
Q.C., R. M. Horne-Payne, A. C. Mitchell-Innes, R. Northall-Laurie, C. P. 
Norton, and R. K. Sperling. 

CANTON (WAIPOR1) MINING AND ELECTRIC POWER COMPANY (LTD.). 
This Compeny was registered on April 1, with a capital of £150,000, in 
£1 shares, to carry on, amongst other businesses, that of an electric light 
and power company in all its branches, electricians, electrical and mechani- 
cal engineers, suppliers of electricity, and manufacturers of electrical and 
scientific apparatus. 

TINKER, SHENTON, AND COMPANY (LIMITED).—This Company was 
registered on April 2, with a capital of £50,000, in £50 shares, to acquire 
the business of Tinker, Shenton, and Company, of Hyde, and to carry on 
the business of mechanical and electrical engineers, boiler makers, machine 
and engineering tool makers, &c. 


HARTLEPOOL ELECTRIC TRAMWAYS COMPANY (LIMITED).—The 
statutory return to Dec. 25 has just been filed. 21 shares have been 
subscribed for out of a capital of £50,000, in £10 shares, but no calls have 
as yet been made. 

I. E. 8. ACCUMULATOR COMPANY (LIMITED).—The annual return to 
Jan. 21 has been filed. The capital is £100,000, in £1 shares, of which 
55,000 have been taken up. 50,000 of these have been issued as fully paid, 
and the full amount has been called and paid on the remainder. 
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IMPROVED INCANDESCENT ELECTRIC LAMP SYNDICATE — 
The statutory return to Dec. 3 has just been filed. The whole capital of 
£700 in £1 shares has been taken up, and 400 have been issued as fully 
paid. The full amount has been called on the remainder. 


CL OE n.. 


CITY NOTES. 
3 | 

ANGLO-AMERICAN TELEGRAPH COMPANY (LIMITED).—The Board of 
Directors of this Company have resolved, after placing £6,000 to the credit 
of the renewal fund, to declare an interim dividend for the quarter ended 
March 31, 1897, of 12s. 6d. per cent. on the Ordinary stock and £1. 5a. 
per cent. on the Preferred stock, less income-tax, payable on May 1. 

CAMBRIDGE ELECTRIC SUPPLY COMPANY (LIMITED).—During the 
March quarter this Company sold 76,582 units of electric current, against 
65,425 ia the same period of 1896. The total revenue amounted to 
£2,137. 18s. 5d., compared with £1,828. 9s. 10d. for the corresponding 
quarter last year. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended April 4 were £1,026, against £815 in the 
corresponding week of 1896 (including Good Friday), an increase of £211. 
The total receipts for the half-year amount to £14,818 against £13,471 for 
the corresponding period of 1896, an increase of £1,547. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED).—Particulars will be found in our advertisement columns 
of the drawing of 429 of the Five per Cent. Australian Government 
Subsidy Debentures of £100 each in this Company, which will be paid 
off at par on July Ist next by Messrs. Barclay and Co., Lombard-street, 
London, E.C. 

GREAT NORTHERN TELEGRAPH COMPANY.—The traffic returns of this 
Company for March were £22,800, and the total receipts for the period 
from Jan. 1 to March 31 £65,200, against £68,000 and £66,800 in the 
corresponding months of 1895 and 1896 respectively. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 4th inst. amounted to £1,323. The 
amount for the corresponding week last year was £1,256. Increase, £67. 

NEW FOWLER-LANCASTER (LIMITED).—During the week this Com- 
pany, which has been formed to acquire the business of electrical engineers 
and cycle component manufacturers hitherto carried on by Fowler, Lan- 
caster and Co. (Limited), at Birmingham, invited applications for 75,000 
Ordinary shares of £1 each, payable 2s. 6d. on application, 5s. on allotment, 
and the balance one month after. The nominal capital of the Company is 
£100,000, in Ordinary shares of £1 each. The purchase price of the 
business has been fixed at £51,600, £26,500 in cash and the balance in shares. 
Messrs. G. V. Fowler and E. W. Lancaster act as Managing Directors for 
five years. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT COMPANY (LIMITED). 
The sale of electricity by this Company for the quarter ended March 25 
ni шы to £21,845, against £16,862 for the corresponding period 
o E 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee appointed 
yesterday (Thursday) a special settling, in 56,507 shares (Nos. 1 to 36,472 
and 61,473 to 61,507 inclusive) of the Great Horseless Carriage Company 
(Limited). Monday, the 12th inst., has been appointed a special settling 
day iu $1,200,000 First Mortgage Five per Cent. Thirty-Year Gold Bonds 
(Nos. 1 to 1,200) of the Chicago Edison Company, and Tuesday, the 13th 
inst.; for £400,000 Sterling Four per Cent. Five-Hundred-Year Debenture 
Stock of the Commercial Cable Company, and 40,000 Five per Cent. 
Cumulative Preference Sbares (Nos. 1 to 40,000) and £300,000 Four per 
Cent. First Mortgage Debentures (Nos. 1 to 3,000) of the City of Bir- 
mingham Tramways Compeny (Limited) The securities of the three 
latter Companies have also been ordered to be quoted in the Official List. 

SUBMABINE CABLES TRUST.—Notice is given that on and after the 
15th inst. the sum of £2. 10s., on account of the coupon due 15th inst., 
wil be paid by Mesers. Glyn, Mills and Co., 67, Lombard-street, E.C., 
between 10 a.m. and 2 p.m. Coupons should be left four clear days for 
examination Notice is also given that new sheets of coupons will be 
ready on and after Friday, the 50th inst., and may be obtained on applica- 
tion at the office of the Trust, Winchester House, Old Broad-street, E.C., 
between 11 a.m. and 2 p.m., on production of the certificate:. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended April 2 (after -deducting 
17 per cent. of the gross receipta payable to the London Platiao-Brazilian 
Telegraph Company, Limited) were £2 234. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half:month . 
ended March 51 is £3,151, against £3,168 in the corresponding period of 
1896. 
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ELECTRICAL COMPANIES’ 


SHARE LIST, 


PRESENT AMOUNT Dio 5 w Prioe даш РЕВ | PORE рони 
- NAME. EER’S PRICE ednesday, NT. IVID URING WEBK 
AMOUNT.| SHARE. | DEND. MARCH 81. April 7. '|Yrxtpep, DIVIDEND DUE. ENDING APRIL 8. 
ELECTRIC RAILWAYS ano TRAMWAYS. Highest | Lowest 
9,104 £10 8/3 | Central London Ordinary V 9) 10 9 10 217 2 | June and December эн |' 89i 
967,049 т 1 Do. (ё6раіа) ............. sida ae cases 54 6 5 6 8 0 0 n » oe | 
,UU0 | Stock 133 SE and south London Railway Con. Ordy. ...... 59 61 69 61 211 8 | January and Јоу _ 60% 60 
8,119 £5 X 5% Perpetual Preferen oe 163 16 158 16 8 36 + T - 
128,171 Btock 4 Do. 4X Perpetual Debenture „53 189 141 189 141 217 2 | Mayand November 189 
54,000 )0 1/ | Waterloo and City Ordinary (£8 paid) .......... 1 11} 103 11 2 2 8 | June and December 24 
87,600 10 3% | Liverpool Overhead Railway агу 1548 135, 1213 121$; | 2 5 6 | February & August s : 
10,000 10 62 Do. 6Y Preference ----| 1 i 1 3 0 83 3 А E Ёле 
125,000 | Stock 41 Do. 4X Debentute a. = mss macm =o moo 110 1 110 113 819 1 January and July Los din 
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ELECTRICAL COMPANIES’ SHARE LIST. 


W w Price RATE PER 9 — — m 
NAMB. EEK’S PRICE ednesday, CENT. DUE 
MARCH 81, April 7. | Үтииркр. | und ESDING APRIL 3. 
& s. 4. Highest | Lowest 
Anglo-American TR: р КЕТҮ AER 50 53 50 58 5 1 9 Jan., Apr., July, Oct. u 51 
Preferred ‚JHYV7 —ͤ ee n 913 95 95 93 610 5 n n 
Do. Deferred . 656 5 „ „ „% 6 „ „6 6 „ co „er... 8 8 8 8} -. — 7 = 
* African Direct Telegraph (Red) . «аге дәле не ) M00 104 100 104 81611 | January and July .. oe os 
Amason Telegraph 1... oos саворе os nas 4} 5 44 54 - .. — 
Brazilian Submarine . оо 15 15 15 154 410 4 | Mar., June, Oct., Dec. 151, .. 
* Do. брег Cent. Debs. (2nd Series, 1906) acl MS CUN 113 117 4 5 6 June and December a < 
Commercial Cable Capital Stock ....—..........| 162 167 162 167 4 15 19 | April and October.. Ф A 
Cuba Submarine ..... Sp nad decus) 10 11 10 11 7 4 2 | February and August 1 10 

Do. Preference 10 per Cent. . Te | 20 19 20 5 0 0 " "be 1 19 
Direct Spanish (fully paid) .................-—.. 33 4 33 4 4 8 11 April and October 

Do. 10 per Cent. Cumulative Preference 10 10 10 1 411 6 " - - — 

Do. 44 per Cent. Debenturees 105% 1087 105% 108 4 3 4 | January and July . es ee 
Direct t United States Cable, 1877777 sj 9} 8$ 91 5 8 1 |Jan., Apr., July, Oct. 9} d 
авро редеа zuo we We 17 1% 814 4 а M 178 17% 

гё 6 per Cent. Cumulative Preference .... 18 19 18 19 8 5 9 ” n m — 

Do. 4 per Cent. Mort. Debenture Stock (red.) 127 130 127 130 8 2 5 | May and November 9e ө 

Do. 5 per Cent. Debentures, 1899....—.... ~| 103 106 103 106 414 9 | February & August t T 
Н. el Extension . р y 171 181 171 181 816 9 | Jan., Apr., e Oct. 18% 174% 

ро. 4 рег Cent. Debenture Stock .......... 127 130 127 130 3 1 9 | February & August rè — 

x c. (Austin. Gov. Sub.) Debs. 1000 100 104 10) 104 416 2 | January and July . 101 m 
^ Bastern ab 8. African 5 p. Cent. Mor. 2 eis 100. 10+ 10) 104 416 2 100 — 
м 1 2 4% Mo Debéntures, 1909 . ве 107 110 107 110 812 9 February & August - as 
ы 4% Mauritius Sub. Debs. (regd.) .. 109% 112 109% 112% 812 5 November — "m 
Globe "Telegraph and Trust ). 11 1 11 11 4 80 pod Apr., July, Oct. 11g 171 

Do. 6 per Cent. Preference 17 17} 17 17 8 8 7 T Hn 17 17 
,Greut Northern of Copendagen ............... ; 94 95 21 25 400 » " 25 - 
* Do брег Cent. Debs., 1853 issue Series B 102 105 102 105 415 8 | Maren & September | 10% ө 
. Laroaestaessthaneoesdéns dix» «2545 55 58 55 58 4 6 2. | May and November - E 

London Platino-Brazilian 6 per Cent. Debs., 1901. 107 110 107 110 5 9 t | March & September - - 
Paciflc & European Tel. 4% Guar. Debs (rad) 1942 107 110 107 110 813 5 | January and July ~ 5 — 
Reuters NSS ORAN TS 7 8 7 ~ 5 0 0 | April and October 71 i 
Submarine Cables Trust 0990 o9 VR tention pH RA «una. 138 143 138 143 4 311 Т JA v. — 
West African Telegra ann n 6 Б 6 6 0 0 | January and July — вә is 

.|* Do. 6 per Cent. Debentures рвав}... ars 101 104 101 104 416 2 | March & September - = 
West Coast of America ..... | dn Pss j 1} 1 1} 5 " " 14 .. 
Do. 8 рег Cent. Debentures, 1902 . esses} 101 107 103 108 71011 | June and December .. E 
West India and Panama ............ enne i 1 i 14 ы May and November - T 

. 6 рег Cent Ist Preference ............ - 11 11 11 11 E: 4^ À т 2 118 Н 

Do. 6 per Cent. 2nd Preference ............ 9} 10 9} 10 519 1 July * on 

* Do. брег Cent. Debentures, 1917 ........ 107 110 107 110 4 10 11 January and - a 
Western and Brazilian . NI de ais 73 8 73 8 5 0 0 | May and November d 7 

Do. 5 per Cent. Preferred Ordinary ...... 61 6 01 6 500 S " 63 

Do. Deferred Ordinary .. T 12 2 1} 2 i» ” ” * > 

* Do. брег Cent. Debs., Series A i910 .. 112 116 112 116 5 311 | February & august t - 

* Do. 6% Mort. Debs., Series B" 1910 109 113 109 113 5 6 2 " " I .. 

*Western Union 7% 1st Mort. (Building) Bonds 1902 107 112 107 112 6 5 7 | May and November - 4 

* Do. брег Cent. Sterling Bonds (red.) 100 105 100 1^5 51511 | March & September .. - 

TELEPHONES. 
Chili Telephone (fully paid) . КА 8} 3} 8} 3} 5 6 8 | August — - 
Consolidated Telephone Const. & Мае a А 15 к Vs January and July ~ sė - 
Monte Video pears 6 per Cant Preference ., 2 24 9 94 8 0 0 | October... 'ü i. 
mational _.........,..... sib es 0] v 6 „ | 4 4 7 | February & August d 68 

Do. в per Cent. Cumulative ist Prei. 16 18 15 17 3 10 7 " " — 10 

Do. 6% Cumulative 2nd Pref. (fully paid). 16 18 15 17 810 7 T " 6 — 

Do. 6% Non-Cumulative 8rd Pref Wine paid) 6 64 6 6) 8 16 1! „ n ". 6 

* Do. Debenture Stock, 307 (red.) 102 105 102 105 8 7 5 | June and December 103 
Oriental .. r g i 8 315 6 — z .. 
United River Plate ..................-.. Ub eq» 8 34 8 8 514 4 — Er . 

* Do. 6 per Cent. Debenture Stock (red. | 100 105 100 105 415 3 — 1" - 

ELECTRICITY SUPPLY COMPANIES. 
Birmingham Electric Supply (fully paid) ......... 9 9 9] * March ........... ‘ " + 

Do. G 8} ei os T 1511 1: 
City of London Electric Lighting (fully paid) . 2471 19) 20} 19 20 310 0 | February & August 17) 16 

Do. 6% Cumulative Pref. (fully pai pai at ab Uu [orae ob | атр н ^ Ш)" 

* ро. 5% Debenture Stock (red.) n.. 132 186 132 136 3 14 1 | Jane and December | ' "17$ | 
Charing Cross & Strand — (тоа 5 Согр. . 10) 11h 103 11i 212 2 | February & August te 

Do. iu per Cent. Preference ................ - - .. " 1? = = 

Do. 5 per Cent. Debentures (red.) Б а А January and July es 7 
Chelsea N Supply Ordinary .......... 9 94 83 91 214 1 | March - — d 

Do. % Debenture stock (red.) SEP) 112 115 112 115 318 8 | June and December ii П 
ADU ot ondon & Brush Prov. Ord. fally paid) 111 12 lij 12 z - H i 

Do. 6% Cumulative Preference 143 15 143 15 4 0 0 | January and July ., * . 

Do. issued at 2 prem (fully PED сете 14] 14 . TA e. " ” + e 
London Electric Supply Ordinary .. DPA RE 14 1? là 2 e z " on 

Do. Preference .... Pe 2ł 3} 8 33 T А 7 16} 15 
Metropolitan Electric Supply Ordinary .. j Th 16 15 164 2 14 7 | April and October.. 12 m 

Do. issued at 2 prem. (£7 and prem. рай). 11 124 11 123 T n" T ise" 

Do. Я % Deb. Stock First Mortgage ........| 120 191 12) 124 813 0 | Juve and December 13 2 
Notting Hill Electric Ordinary ............ ... . 12 13 Iu. 13 8 4 0 | February xx 4 
Rand Electric .......... 18 14 18 1} 55 3 . E- y 

*Royal Elec. Co., of Montreal 44% ist Mort. Debs.| 103 105 101 иЗ 4 7 5 | April and October 1 is 
St. James and Pall Mall Electric Ordinary ..... 14 1б 14 15 810 0 | January and Jvly .. io ^i 

Do. 7 per Cent. Ргеѓегепсе.. are 9) 103 % 10i 858 T n - 

* Do. 4 рег Cent. Debenture Stck (red. es 104 107 104 107 3 14 9 Т " i5 ge 
Westminster Electric Supply (fully paid). 13 HM 13) 14} 3 2 | | February & August 133 
ELECTRIC MANUFACTURING, &o., COMPANIES. 

Brush Electrical Engineering .. re | 1 i 1 T - là 

Do. ò per Cent. Pref. Non- ‘Cumulative. Лез 1 14 14 1} * - 1 11 

Do. 4 per Cent. Perp2tual Debenture Stock 104 108 104 178 4 3 0 | February & August 5 — 
* Do. 2nd Debenture Stock (red.) 95 99 95 93 112 11 | June and December re 2 
British Aluminium Ran ао Тә kem ds == * — ee >. 

Do. 7% Cumula ive Preference . .......... - on B - ee 
Castner-Keilner Alkali Co. (12s. 6d. paid) .. À і is - ~ ve 
Crompton and Co., 7 per Cent. Cumulative Pref - 1} 2 lg 2 — - oe se 

Do. , 5% First Mortgage Debentures (red.).. 93 98 90 25 5 6 8 - - - 
Edison and Swan United (A“ Swan) (£3 paid) 1} 2} 1} 21 613 4 | February & August T - 

r etre iia ыз 3 4 3 4 6 50 M 3 21 
* Do. 447 Mortgage Debenture Stock (red.) 105 110 105 110 4 110 | June and December se 2 
Blectric Construction 1 1 1j 13 5 14 4 | September ........ 1 ve 

Do. 7 per Cent. Cumulative Prei... 2 8 2 81 4 06 2 1 г "$ 2} 
а EE red Copper e ms Uk de Sv iens 14 { 14 кы P Ф 
W. T. Henley's Telegraph rks Ordinary ФЕ. 194 204 19 20 5 0 0 | February & August - 19} 

7 рег Cent. Preference 184 193 183 193 3 14 7 2 n - ер 

Do. 447 Mortgage Debentare Stock (red. . 107 112 107 112 40 4 K * - 
India Rubber, Gutta Percha, &c., Works .. .... 20} 214 20} 214 413 0 | January and Juiy .. 21g 24 

Do. 4% First Mortgage Debentures (red. Ris 104 107 104 107 3 14 9 | March & September - - 
Manchester Edison-Swan A (EI 108. paid) . | $1 РИЯ s T T 
Telegraph Construction and Maintenance ........ | 35 83 84 37 417 4 | March and July... 374 354 
Do. брег Cent. Bonds (red. 1899 .._...... 103 106 103 106 | 414 9 January and July $ — 
Willans and Robinson Ordinar . 8} 9 84 9 ne April and October., | oe - 

Do. 6% Cumulative Preference .... - ott 61 71 4 2 9 - - 
ta DO; 44% First Mort. Deb. Stock (fully paid) 1 106 108 819 6 | May and November | - 


* [n calculating the yield on this security, allowance has been Qum for accrued Interest, but not for redemption. 
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BRUSH-VIENNA 


Arc — 


For Direct or Alternating Currents. 
STEADY BURNING. 
SELF-FOCUSSING. 
NO DELICATE PARTS. 
MODERATE PRICE. 


№. Fro. "e nC СТО A 
р 50-67. аас 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING ` 


COMPANY, LIMITED, 
49, Queen Victoria St., London, E. C. 
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HIGH EFFICIENCY. LONG LIFE. í 
MODERATE PRICE. cA 
yo Ce су суз — TUBES 
CARBONS FOR ARC LICHTS. RUNE. | 
AMBR | 
THE NEW сеи ИЯ MOSSES & MICHEL | 


SOLE AGENT; 68. 69. Xe & 71 | 
OSCAR SCHÖLZIG em" LONDON,EC. CUALAS 
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е__——— ——————— 
THE EASTERN TELEGRAPH OOMPANY'S SYSTEM. AND ITS GENERAL 
. CONNECTIONS. Eu 


TE 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, : EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
1 71 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to Spain, | Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

Ву DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New vatedone, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Bengueila, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. Ger MM 

Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. | 


MANOHESTER—20, Brown Street. LIVERPOOL—E13, Exchange Buildings 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT "d 


Odessa, Oonstantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 Oandia, Rettimo, Oanea, iren 
Rhodes, Trieste, Oorfu, Zante, Patras, Oorinth, Athens, Oephalonia, Santa ba Maura, Tinos, Andros, Zea, 
e Gree Islands. 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon а! its Main Sections. 


In sending Telegrams from Postal Stations cc VILA. EASTERN, 33 Vise words baing signalled ашы 


Books of Forms and Tariffs forwarded post free on application at the Company’s Ohief Offices as above, er at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


OON NI ED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE 

MENTS, OHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skillec 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


Messages are accepted ab the Company's Offices— . 
LONDON: 18, Old Broad Street, E. O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.G. | 
LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the ый made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., E. C. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPO, OTEAMERS, YAOHTS (inside or outelde), LAMP- posta (ons and Electric), 
and for ALL PURPOSES where a hard and washable surface is essential. Has 8tood years o of rough w 
THE INDESTRUOTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, "Gas Tanks, &6 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OV TEMPERATURE, &c, 
BROWNING’S PRESERVATIVE ANTI-FOULINO GOMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "es rii d" 


Prevents decay and makes perfecti ine oe Stone, Marble, Brick, Cement, Plaster, &с. The only solution used on OLEOPATRA'S8 NEEDLE 
which has been preserved by it 18 YE 9 ——— 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' W BATHERI ROOF LONDON." 


Duncan Wallet and Co., 


E P P 8 8 EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 
GRATEFUL—COMFORTING. 114, FENCHURCH STREET, LONDON, E.C. 
Arrangements made for supply of Telegraph Stations & Cable Stoamersabroad. 


Special 
Messrs. D. W. & Со. su Provisions and Bonded Storer to the CABLE STEAMERB 
of several Companies р VARIOUS STATIONS of the BASTERN, BASTBRN 
AND SOUTH AFRICAN and BASTEEN EXTENSION, AUSTRALASIA, AND 
| CHINA TELEGRAPH COMPANIES, 


favourable terms on shortest notice. Telephone No. 602 Avenue, 


KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STEANERS, DUCAL LINE, CLAN LIRE, RATIONAL 


LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & C0., Ir. VW. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, , GARFORD ST., LONDON, E. 


TELEGRAPHIC ADDRESS | " KIRKALDY LONDON." 


"iuvN 3Qvui 


: OLEOPATRAS NEEDLE. _ 
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HE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, t. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, ышт, «x» 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


00000000000006 


The above Oompanies, by means of Cables along the East and West Coasts of Africa, as shown 1n the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH APRICA. 
CAPE COLONY. | NATAL. 
ORANGE FREE STATE. TRANSVAAL. 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM. | 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
A. 4 KOTONOU (Porto Novo). 
eem dapib: GABOON. | 
° S. THOME, WHYDAH. 
BONNY. SENGUELUI . GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, E.O, 
By order 
Н. E. PLANE, Secretary, GEORGE DRAPER, Seeretury, I. OAMBROOK, Secretary, 


AprIoan Dmror Тегкеваен Company, ЕЁлвткви anp Sours Arrican TELEGBAPB Wesr Arsican TaLxexaPB Company. 
Company, 
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D aO 
THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lm 
THE WESTERN е BRAZILIAN TELEGRAPH 60,, In 


THE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Ltd., 


— AND == 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


s. d. a. а 

Madeira A ia -- m m m paa .. 1 9 Argentine Republic—All Stations ie ы — 4 6 

Oape Verde Islands—8t. Vincent... „_„ — 2 6 Paraguay—All Stations tes am wc ue b % 

s = ene EE Yar сы M. Bolivia—All Stati 6 2 
Brasil—Pernambuco =.= . . .. „ 3 8 s SAR S дк. чы Od mp. жн 

„ All other Stations . . .. „ 4 6 Ghili—All Stations kee зе - <- 83 

Uruguay— All Stations . „ 4 6] Pern—All Stations I x 


0060000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Овркв, 
RICHARD OOLLETT, Secretary, 
Braziuiaw бовмавіке TmLzcmaPB Co., WiwcHxsTER House, Ор Broan STREET. 
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“COMMERCIAL.” 


THE LEADING ATLANTIC CABLE COMPANY 
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THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH СО. The greatest competitive system of Telegraphs ever 

CONNECTIONS maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 
. CANADIAN PACIFIC TELEGRAPHS reaching all important piaces in CANADA, from 

the Atiantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


6 n To Insure your Cablegrama being forwarded by this Company's system, please mark them / ' 
“Via COMMERCIAL." indication 18 not charged for; or use the Company's own forme, beating its GLOBE trade mark „оин "au 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


GENERAL OFFIOB, LONDOR, 
BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, 1.6. 
FREDERICK WARD, MANAGER IN ENGLAND.- 


HRAD Ортон: 258, BROADWAY, NEW YORE, U.S.A. 


J. W. MACKAY, PRESIDENT. 
QUO. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 196, Broadway, NEW YORK, U.S.A. 
THOS, 7. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES (rem PENZANCE, Cornwall, te NEW YORK CITY direst. Beth Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA s wm 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 
DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
OENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 
ALL POINTS In MEXIOO and OENTRAL and SOUTH AMERIOA. 
DIREOT WIRES and CABLES to HAVANA, OUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 
ALL POINTS in the WEST INDIES. 


BXOLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 


To ensure the Direct and Prompt Transmission of Messages from any Telegraph Office іо all places in the Western Hemisphere 
they should be marked . 


“Via Western Union.” (Cui tue 


The Ofen of jhe Company 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


in Great Britain are— 
RECEIVING OFFICES: 
40, MARE LANB, LONDON, ЕС. 2, NORTHUMBERLAND AVENUB LONDON, w. o. | 1,PANMURB STREBT,DUNDER 
$1, ROYAL BXOHANGE, LONDON, B.C. AS, BEXCHANGE BUILDINGS, LIVERPOOL. 
100, FENOHUROH STREET, LONDON, В.О. OKHALL OHAMBERS, BALDWIN ST., BRISTOL. | BXOHANGE BUILDINGS, LEITH. 
EFFINGHAM HOUSE, AROWDEL ST. STRAND, | 29, GORDON STRERT, G : 7, ROYAL BXOHANGR, BANK ST, MANCHESTER 
LONDON, w. d. 10, FOBSTER SQUARE, ERADFORD. 1, SIDR, NBWOASTLB-ON-TYNE, 
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TELEPHONE No. 15, 007. TELEGRAMS: “ INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Electrical Auctioncors, Valuors, 
AWD ARBITRATORSG. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


— — — —— -e —— 


TENDERS INVITED. 


OFFICE OF THE RECEIVER-GENERAL AND 
DIRECTOR OF CONTRACTS, 
VALLETTA, 3186 March, 1897. 


GEALED TENDERS will be received at this Office until 


11 a.m of TUESDAY, the 4th of May next, for the SUPPLY, either separately 
e following :— ^ ш 


or jointly, of any or all of 
(1). A 200 Kilo-Watt STEAM ALTERNATOR. | 
(2). A STEAM ENGINE to drive directly the 200 Kilo-Watt Alternator. 
(8. A WATER TUBE BOILER and ACCESSORIES to evaporate 0,0001b. 
of water an hour at 15010. of pressure from 60° F. 
" No notice will be taken of any Tender received in Malta after the said date and 
our. 

Tenderers in England not having a reprerentative in Malta are to deposit with 
the Crown Agents the sum of £200, to be forfeited in case of non-compliance with 
any of the provisions of this Notice or with any Agreement consequent thereon. 
[сеге in Malta are to deposit a similar ium at the Office of the Director of 

ontracts. 

The Government of Malta reserves to itself the right of accepting or rejecting 
wholly or in psrt any of the Tenders recetved. 

The Tenderers are to undertake to deliver at Malta, on the Wharf, to erect and to 
altow and cause to be tested all or any of the above, before the 1st October. 1897, 
and to contract to pay as liquidated damages } per cent. per diem on the contract 
price for each day of delay up to final completion. Tenderers are also to state the 
earliest date on which they can deliver on the Wharf at Malta, and the abatement 
in the price tendered which they would be willing to allow in case the Government 
of Malta undertakes to erect the plant at the expense of the Government. 

Particulars, Specifications, &c., may be obtained on application to the Superinten- 
dent of Public Works in Malta, or to the Crown Agents for the Colonies, Downing- 


street, London. 
EMILIO DE PETRI, 
Receiver-General and Director of Contracts. 


OUNTY BOROUGH OF BLACKBURN. 


ELECTRIC TRACTION. 


The CORPORATION of BLACKBURN are prepared to receive TENDERS for the 
SUPPLY and ERECTION of ELECTRIC TRAMWAY EQUIPMENT as follows :— 

TWO STEAM DYNAMOS, SWITCHBOARD, INSTRUMENTS, and CONNEC- 
TIONS; STEAM AND FXHAUST PIPES, VALVES, &c.; POSTS and BRACKET 
ARMS, &c. ; OVERHEAD LINE EQUIPMENT, UNDERGROUND CABLES, PILOT 
WIRES, &c. ; SECTION BOXES, &с.; RAIL BONDING, &c. 

Tenders, in conjunction with the above, are also invited for STREET LIGHTING, 
both Arc and Incandescent. 

The Specification and Plans, with Conditions and Forms of Tender, may be ob- 
tained at the offices of Mr. E. M. Lacey, Consulting Engineer to the Corporation, 
10, Delahay-street, Westminster, 8. W., on pou of £7. 78. for each copy, which 
sum will be refunded on the return of the specification filled up with bona fide 
Tender. | | 

Tenders, sealed and endorsed Traction, to be delivered to me on or before 
SATURDAY, the Ist of May next. 

. The Corporation do not bind themselves to accept the lowest or any Tender. 


(Signed) 
i ROBERT E. FOX, Town Clerk. 
Town Hall, Blackburn, 14th April, 1897. У 


CITY OF ABERDEEN. 


ELECTRICITY DEPARTMENT. 


The CORPORATION are prepared to receive TENDERS for the MANUFACTURE, 
DELIVERY, and ERECTION of an ELECTRICAL STORAGE BATTERY, to consist 
of 126 Cells of 400 ampere hour capacity: also for BATTERY REGULATING 
SWITCHE3. 

Sealed Tenders. addressed to the Town Clerk, Town House, Aberdeen, must be 
received by the first post on TUESDAY, the 27th of April, endorsed Offer for 
Electrical Storage Battery," or Offer for Battery Regulating Switches,” as the 
case may be. 

Specifications can be obtained on payment of 10s. on application to the under- 
signed, the amount to be refunded on receipt of a bona fide Tender. 

ALFRED BLACKMAN, 
City Electrical Engineer. 


City Electrical Engineer's Offlce, 
Cotton-street, Aberdeen. 


CITY OF ABERDEEN. 


ELECTRICITY DEPARTMENT. 

The CORPORATION are prepared to receive TENDERS for the SUPPLY, for ene 
year, of ELECTRICITY SUPPLY METERS, HOUSE FUSE BOXES, and HOUSE 
CONCENTRIC ARMOURED SERVICE CABLES. 

Booklet of Specifications and Conditions of Contract may be obtained on applica- 
tion to the undersigned, accompanied with a deposit of 10s., the amount to be 
refunded on receipt of а bona fide Tender for any one of the above classes of goods. 

Sealed Tenders, addressed to the undersigned, must be received by the first post 
on TUESDAY, the 27th April, endorsed Offer for ‘Supply Meters,’ House Fuse 
Boxes,’ or Service Cables, as the case may be. 


ALFRED BLACKMAN, 
City Electrical Engineer's Office, City Electrical Engineer. 
Cotton-street, Aberdeen. 


Е ECTRICAL BUSINESS FOR DISPOSAL; sound pay- 


ing concern; profits about, E200 рег annum; good contracts in hand. Price 
£225.—Lettera, 2475, Electrician Ofllce, Salisbury-court, Fleet- street, Е.С. . 


2 Gold Medals. 


99994 


te Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, —— 


Address: GREAT TUENSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, 65158 


>t 


TE INDO-EUROPEAN TELEGRAPH COMPANY 


(Limited). 

NOTICE is Hereby Given that the THIRTIETH ORDINARY GENERAL MEET- 
ING of the members of this Company will be held at WINCHESTER HOUSE. 50, 
оа EOM aurea’ in the City of London, on WEDNESDAY, the 28th day of April, 

, at 12.80 p.m. 

The TRANSFER BOOKS will be CLO3ED from the 14th to the 28th APRIL, 1897 
both inclusive. Holders of Shares to Bearer desirous of attending the meeting must 
deposit their Shares, with name «and address, at the office of the Company before 
12.80 p.m. un Monday, the 26th Aprii, 1897, against an order of admission. The 
share warrants deposited will be returned after the meeting. 

Coupons held iu this country must be deposited at the Company's Bankers, Messrs. 
Barclay and Co., Ltd., 54, Lombard-street, E.C., for the purpose of verification, three 
clear days before payment. 


CHINA TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given, that the FORTY.SEVENTH HALF-YEARLY ORDI- 
NARY GENERAL MEETING of this Company will be held on WEDNESDAY, the 
28th day of April, 1897, at 2.30 o'clock in the Afternoon, at WINCHESTER HOUSE, 
50, Old Broad-street, London, when the Report and Accounts for the half year ended 
81st December, 1896, will be submitted, a Dividend and Bonus declared, and the 
ordinary business of the Company transacted. 

Aud Notice is also given that the REGISTER of TRANSFERS will be CLOSED 
from the 21st to the 23th April, both days inclusive. ; 
Dated this 14th day of April, 1897. 

| By order of the Board, 
| Е. Е. HESSE, Manager and Secretary. 

Winchester House, 50, Old Broad-street, London, E.C. 


TENDERS INVITED. 


THE NATIONAL TELEPHONE COMPANY (Limited) 
invite TENDERS for the PURCHASE of Quantities of 

OBSOLETE STORES, 

Consisting of Switch Bells, Transmitters, Receivers, Switchboard Apparatus, Ter- 
minals, and Silk-covered Wire, now lying at the Company's Works, Scation-street, 
Nottingham, where they may be inspected on 21st, 22nd, and 23rd April, 1597. 

Bull particulars and Forms of Tender can be obtained on application to the Com- 
any'» Offices, Oxford-court, Cannon-street, London, E. C., or at аоу of the Company's 


District Offices. 
WM. E. L. GAINE, General Manager. 
Oxford-court, Cannon-street, E C. 


APPOINTMENTS VACANT. ` 


CITY OF WAKEFIELD. 


APPOINTMENT OF ELECTRICAL ENGINEER. 

The CORPORATION of the CITY of WAKEFIELD invite APPLICATIONS for 
the Appointment of Electrical Engineer to superintend and take the charge and 
management of the Electric Lighting Undertaking ia the City of Wakefield. 

Toy: must devote the whole of his tíme to the duties of his Office and reside within 

e City. 

Applications stating age, previous experience, and salary required, together with 
three copies of testimonials of recent date, to be sent to the undersigned, marked 
* Electrical Engineer," on or before WEDNESDAY, the 28th April inst. 


CHAS, JAS. HUDSON, Town Clerk. 
Town Hall, Wakefield, 18th April, 1897. 


SITUATIONS VACANT AND WANTED, &c. 
(JAS ENGINE CONSTRUCTION.—A MECHANICAL 


ENGINEER WANTED, with a thorough knowledge of gas engine construc- 
tion, including gas supply and exhaust. —Give full particulars of «ge, qua ifications, 
sbury-court, 


——— 


experience, and salary required to ''PUMP," Electrician Office, 
Fleet-street, E.C. 
A VACANCY occurs for an ARTICLED PUPIL in the 
Derby Corporation Electricity Works. Largely extending plant and Mains. — 
For terms apply to Mr. J. E. STEWART, A. M. I. C. E., A. M. I. E. E., Engiueer and 
Manager. 


|)ХАМО and ENGINE SUPERINTENDENTS RE- 


QUIRED. First-class men only need apply.—CHATHAM ELECTRICITY WORKS. 


IST. ROOM ASSISTANT WANTED for experimental 

electrical work, must have passed creditably through good course of scientific 
training and have had some practical experience. Age about 22 to 25. State salary 
expected.— Apply, TEST. ROOM," Electrician Office, Salisbury-court, Fleet street, K. C 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.—For terms, &c., 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


V ACANCY for Two PREMIUM PUPILS in weil-known 

Engineering Works, where, in addition to electrical engineering, a thorough 
knowledge of general mechanical engineering, brass and iron founding, can be ac- 
uired.—Apply to W. Lucy AND Co., Limited, Eagle Ironworks, Oxford. Mr. J. 
ardie McLean, Engineer. 


ELECTRICIAN (German, 21), apprenticed as mechanic, 
two years with Schuckert and Co., of Nuremberg, as practical fitter, and two 
ears’ study at a technical high school, where passed with distinction, seeks 

LOYMENT. Not afraid of practical work. Fair knowledge of English, Highest 
references. Personal interview solicited. — HERMANN BOHLE, 26, Spring-road, 


Edgbaston, Birmingham. 
JEXPERIENCED ELECTRICAL \ ENGINEER desires 


appointment as ASSISTANT with firm of electrical engineers or c^nsultin; 
engineer. Fist-œwass technical traning. Could invest small capital, —247 i, 
Electrician Office, Salisbury-cuurt, Fiect-street, Е.С. 


C 


WANTED, and FOR SALE. 


Wii TED, LAMP TOPS, with Platinum, Scrap Platinum, 
Со оиз and Со., 20, Ludgate-hill, London, Е.С., and 256, Ferndale-road, 


PLATO UTENSILS, SCRAP, LAMP TOPS.— Best 
p 


ven by Derby and Co., 44, Clerkenwell- road, London, E.C. N.B.— 


YNAMOS. 


Statter, 65 volta 55 am 
Clarke- 


es, compound, 700 revs. 

. 66 volts 60 amperes, shunt or compound, 1,500 revs. 
Gardner, volts 34 amperes, compound, 1 revs. 

Gardner, 100 volts 9 amperes, compound, 1,780 revs. 

, 60 volts 40 amperes, compound, 1,800 revs. 


Richardson ABC LAMPS. 
What offers ?—Apply, TUBE O0., Limited, 1000, Queen Viotoria-street, E. C. 
)LECTRIC RAILWAY—Track, Car, and Battery, com- 


plete, 21s.—CARLISLE AND FINCH, 54, Bow-lane, London, E. C. 


gu ain. LATHES, back gear, gap bed, face plates 
бу chucks, £8; worth 25. 10s, in. Rude ta, MITOHELL AND d Tats- 


, Surrey 
о1о COPIES OF TRACINGS.—Information wanted 
Tete dls адз for Printing by Electric Light.—Address, No. 41, KEITH 


amp Co Ed 


ACCUMULATOR CHATO G.—O. H. CATHCART 
adapted for this purpose, Char 


and CO., having 
юру, tho thoro CUN Terms о on application. Accumulators on 
Mara ire for tom rimental uses, &0.—3, Dorset-buildings, Salisbury. 
stout: C. 0 No. 65,266.) 


ARTNERSHIPS.—To Electrical Engineers, Manufacturers, 
CAPITALISTS, and Others.—The und priva ARRANGE PART. 
NERSHLPS intreduce Ca and effect ithe SALE and PU ABB of Eagineering 
and Manufacturing B nesses, trictest confidence observed. Messrs. CHAS 
RICHARDSON AND CO., Engineers’ Agency, 342, Strand, London, W.C. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subsoribed Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under “The Employers’ 
Liability Act.” 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies issued. Individual Accident Insurance. 
Upwards of 40,000 Bollera and Engines under supervision. 


J. Е. L CROSLAND, M.Inst.C.E., M.LM.E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Application, for. Agencies Invited. 
^ SPECIALISTS IN 


By Eleotrical or any other Motive Power. 


4) J | BLAGKM AN VENTILATING 


COMPANY LTD. 
__ 63, Рот Fore > Віхееф, LONDON, AO. & Branches. 


Manufacturer of 
ELEGTRIGAL AND PNYSIGAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
OATALOGUES FRER. 


re ~., 


44, 


ge Cells of all | 


VENTILATING 


CNICAGO WORLD'S FAIR—DIPLOMA AND MEDAL FOR INSULATORS, RICHEST, AND ONLY, AWARD FOR TROLLEYS. 
100,000 OF OUR INSULATORS NOW IM USE ON THE BOSTOM AND 


ALBERT and J. M. ANDERSON, 


89, VICTORIA STREET, WESTMINSTER, LONDON, 


ELECTRIC TRAMWAY suPPLIES. 


“AETNA” Insulators and Hangers. 
‘ANDERSON” STANDARD LINE MATERIAL. 


TROLLEYS, LICHTNINC ARRESTERS, SPECIAL TOOLS, &o. EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION. 
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JOURNAL OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Edited bySF. H. WEBB, Secretary. 

PART 197. „ чес PTT and Conclusion of the Discussion on Mr. 
HOLLINS'S Pa ALLY r THE BLOCK AND 
MECHANICA SIGN ALS DE RAI Wa E a Paper on THE RELATIVE 
SIZE, WEIGHT, AND PRICE OF DYNAMO ELECTRIC MACHINES,” ERNEST: 
WILSON, Member ; together with a Classified List of Articles on КІ city and. 

etism appearing n some of the Principal Technical Journals during the month 
of 1897, and abstracta of the more important of them.- Price TWO- 
SHILLINGS and SIXPENCE. 
E. & F. N. SPON, Limited, 125, Strand, W. C. 


NOW READY, No. 7 of the 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL 


Monthly, Illustrated, 6d. post free, 7d., Yearly 7s. 

No. 7 contains about 55 Illustrations ; ; Special Electrical Omnibus Design, by the 
Hon. McGare] Hogg and W. B. Murray; Latest Type of Motor Hausom Cab 
trated); ‘‘ Motor Vehicles for Roads,” b W. orby Beaumont, Esq. 
ой gaoh number шеш all ше Mon Fined се сома. е! Britten and 

ore Types, 8, Recent Inventions, ngs of Public Companies, Speciab 
Technical Articles, Law Reports, &o., &c 
Can be obtained at all W. H. Smith and Reve Bookstalls, usual Newsagents, ог 

direct from 


F. KING & CO., Ltd, 62, St. Martin's Lane, London, W.C. 
KING' S COLLEGE, LONDON. 
ELECTRICAL ENGINEERING. 
A SPECIAL OOUBSE of LECTURES and LABORATORY WORK on ALTERNA- 


TING CURRENTS will commence on MAY 3rd next. 
For particulars apply to the SECRETARY. 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4,FPemywern Road, EJ ERIS COURT, SW. 


Principal: G. W. do FUNZELMANN, B.Sc., M.1.6.E, 
Senior Instructor: O. CAPITO, M. i. E. E., M. i. M. E. 


^. 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINB 
ENGINEERING WORKSHOP with MACHINE TOOLS 
PATTERN SHOP, &c. 


PORTABLE ELECTRIC 


SAFETY LAMPS| 


ше SHIPS, 


BRIGADES, 
, TRAVELLERS, 


&., &. 


FACTORIES, 
GAS WORKS, 


&a, &о, 


MAEER 


J. PITKIN, 


56, Red Lion Street, Clerkenwell, E.C. 


BROOKLYN TRAMWAYS ONLY. 


G. W. 


Bt 
b C 


REGISTERED TRADE MARX. 
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tHE ONLY 


DIRECT-READING 


TESTING SET 


MARKET. 


IN THE 


— ———ñ—ũ——— ear 


— 


EVERSHED & VIGNOLES, Ltd., 
Woodfiold Works, Harrow Road, 
LONDON, W. 


*DOROTHEA, LONDON." 


Telegrams : 
Telephene Mo. 7064, 
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i Mis. аа P is А л 
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NT a 
Sole Manutacturers, = D 
RES OLE A ard | 


= Lae 


CONNOLLY BROTHERS, L^ 1 "оа 


ae r 
INSULATED WIRE and CABLE MAKERS. * Dirty the Fingers. 
Telephone No. 2361. Telegraphic Address: Connollys Blackley.” : 5 
ORDERS EXECUTED FROM STOCK. | \ No Solution 
LONDON AGENCY: . F. QUICKE, 72, Finsbury Pavement. EC. Required. 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 
Every requisite for the above, including Dynamos, Steam Engines, Boilers, 


and Fittings of the Highest Quality, supplied by 


MATHER à PLATT, Ltd., «cities, MANCHESTER. 


on page хуз) 


| У | | See 
отери EI Bo. p Ky aner, Mun nouncemeni 


Engineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of all Sizes up to 1,500 h. p. f'The “ECONOMICO” Boller is one of the best 
— - steam generators before the public not only 
for Efficiency but for Economy and Dura- 
bility. This Boiler contains particular 
good features and high qualities, and is 
| BEING ADOPTED VERY LARGELY РОВ 
' CENTRAL ELECTRIC LIGHTING STATIONS, 
|| MILLS and FACTORIES &c., WITH GREAT 
| SUCCESS. 
| Cornish, Lancashire, “ Essex,” Vertical, Looo- 
motive, Eoonomic, Safety, Water-Tube, 
| Marine, and other Boilers 


D. Р. 4 CO. ARE MAKERS OF HICH-CLASS STEAB 
| BOILERS OF EVERY DESCRIPTION. 


| ALL RIVET HOLES DRILLED. 


MAKERS OF 


Portable and Semi-Portable Engines. 
Gemi-Pixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 


Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Bemi-Fixed Engines and Boilers. 
Compound Horizontal Pixed Engines. 


I „„ Mes UNUS p a 5 09000900900 
s egraph Address: ' PAXMAN,COLCHESTER." Paxman'sPatent''Economio" Steam Boiler.= BOILERS MADE UP ТО 20016. WORKING PRESSURE 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, РАХМАН & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E. O. 
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NOTES. 


Nor only has Mr. A. K. Bavron's Paper, оп “ Some Recent 
Developments in Electric Traction Appliances,” effectually 
broken the telegraphic and telephonic spell which has so long 
held the Institution of Electrical Engineers enthralled, let 
us say, but it bids fair to do better still, and provoke an 
animated and instructive debate. Mr. Bavrnon's remarks 
under the heading of generators had so little bearing on 
English practice, that it is not surprising, perhaps, that the 
implied assumption that they were as applicable to us as to 
eur good friends the Americans aroused a little virtuous 
indignation, which found somewhat acrid expression. But 
apart from this polemic-provoking portion of his Paper, 
Mr. Влүгов has provided food for fruitful discussion in his 
gentle asides upon the Board of Trade traction rules, in his 
condemnation of the three-wire system as applied to electric 
traction, and in his enthusiastic advocacy of electromagnetic 
braking as exemplified’ in the well-thought-out device he 
describes. 


As the Institution of Electrical Engineers, like the Institu- 
tion of Civil Engineers, would appear to be overburdened 
with Papers for reading this Session, intending speakers will 
have to choose next week between celerity of delivery and 
brevity. We trust they will prefer the latter alternative. Seeing 
that Mr. Baytor’s Paper was sent out complete before the last 
meeting, and in view of the fact that there will have been 

an interval of a fortnight for further rumination, there should 


be little difficulty, even in the case of unpractised speakers, 
in complying with the latent ten-minutes' rule. 

THE meeting of the Tramway Institute, which was held 
last Thursday week, the 8th inst., at Huddersfield, is dis- 
tinguished as being the first occasion on which that represen- 
tative body of tramway men has been officially entertained by 
а municipal corporation. The event is significant of the 
gradual trend of tramway proprietorship from limited 
companies to municipal authorities; and the significance 
was intensified when it appeared that the first paper to be 
read would deal with ‘‘The Huddersfield Corporation Tram- 
ways and the Municipalisation of Tramways.’’ This Paper 
was read by Mr. J. Poason, the General Manager of the 
extensive Huddersfield system of steam tramways. The 
second part of the Paper was a thoroughly impartial and 
candid summary of the arguments for and against municipal 
working of tramways. There was just & suspicion that the 
author “had his tongue in his cheek" when he stated the 
arguments in favour of municipalisation, for the Hudders- 
field Corporation are working their tramways avowedly 
through no choice of their own, or from any dislike to their 
being leased to a company, but solely because after prolonged 
efforts they were unable to get a company to undertake the 
work. This fact, indeed, was repeatedly urged by the Mayor, 
who was present throughout the proceedings. 

Nor was the general body of tramway delegates any more 
favourably disposed towards municipalisation. A vigorous 
debate followed the reading of Mr. Pocsow's Paper, the 
twenty or more tramway men who took part speaking unani- 
mously on behalf of the working of tramways by limited com- 
panies, though it was generally admitted that there might be 
no objection to municipal ownership, while some went so far 
as to advocate municipal responsibility in regard to the 
maintenance and repairs of the track. Among the arguments 
advanced against municipal working were the facts that 
& tramway committee is necessarily a more unstable and 
transient body than a Board of Directors, and consequently 
is less likely to be expert in tramway management; that a 
municipality is less disposed to insist on the fulfilment of 
bye-laws framed in the interests of the public, if these bye- 
laws clash with the interests of a tramway committee, than if 
if they merely harry an independent company; and that a 
municipality is less disposed to keep in the van of progress, as 
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regards improvements in tramway practice, than a company 
urged on by stress of competition and popular demands. The 
populace, it was said, is less prone to demand improvements 
that must be paid out of the public purse than when they 
are to be provided out of the reserve fund of that hated 
institution—a limited liability company. But the most per- 
tinent objection was raised by the President, Mr. Joux FELL, 
who observed that the power of controlling a large number of 
votes, which the direct selection and payment of the tramway 
staff by the municipality involves, is an unhealthy one, and 
is likely to lead to scandal. Even in Huddersfield, at the 
present time, the drivers and conductors are paid rates of 
wages that rule considerably higher than the market rate. 


Ir Punir Ress had known something more of the magnetic 
qualities of nickel, his experiments would have led at once to 
& practical system of telephony. The apparatus shown last 
Friday at the Physical Society by Messrs. T. A. Garrett and 
W. Lucas takes us back 60 years; and we are reminded that 
telephony received its first impulse in the year of Her Majesty’s 
accession. We refer, of course, to the early experiment of 
Pace. It is quite conceivable that an alloy, or, for that 
matter, an element, might be found of far greater magnetic 
sensitiveness to mechanical stress than nickel. The remark 
of Prof. SIL vaxus Тномрвок with regard to cobalt would seem 
to bear out the truth of this probability. But what does it 
all mean? The molecular changes corresponding to minute 
variations of mechanical strain are extremely irregular and 
entangled; by what process do the associated magnetic 
changes keep in step with them ? 

TNT MS 

Tux Paper read by Mr. W. A. Price on Alternating Cur- 
rents in Concentric Conductors is of theoretical rather than 
practical importance. If we remember rightly, the advantages 
of concentric cables for fast-speed transmission were hinted at 
some time ago by Prof. Fiemne ; the discontinuous concentric 
cable of Mr. Price is an attempt to make those advantages a 
maximum. The case put by Mr. BLAkEsLET, though not 
quite adequate, helps us to conceive the working of such a 
cable ; it is a conductor with distributed signalling condensers, 
and something more. That theory does not favour the sug- 
gestion is no fault of Mr. Price. We cannot do otherwise 
than condole with an author who has so severely and so 
fatally criticised his own opinions. 


Тнк article by Mr. Atrrep Dussxy, the first portion of 
which we print elsewhere, contains, probably, the most com- 
plete summary of alternate-current working yet published. 
Practical, rather than theoretical, it is chiefly a record of what 
has been done, or is being done, on the Continent with alter- 
nate currents, single and polyphase. Taken in conjunction 
with the brief discussion at the Society of Arts on Mr. W. B. 
Esson’s Paper, in which the utility of alternate currents was 
questioned by Mr. A. Srewnws, it reads like a fairy tale. Case after 
case is quoted in which the fields supposed in this country to 
belong more or less exclusively to continuous currents have been 
successfully invaded by polyphase currents. It is clear, of 
course, that Messrs. Ganz do not use polyphase plants from 
mere fancy, presumably they find them to answer the allround 
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conditions of the several problems in a more satisfactory 
manner than continuous current ones. The inductor class of 
alternator appears to be much favoured by Messrs. Ganz, and 
in one form described, the machine is designed to furnish 
single and three-phase currents according as the circuits are 
derived from one of the armature rings or from the two in 
combination. When these alternators are built specially for 
motors circuits, the drop of pressure between no load and 
full load does not exceed five per cent., with no alteration 
in the exciting current. This is an excellent performance. 
Among the motors referred to are series-wound asynchronous 
single-phase machines run off ordinary lighting circuits, the 
field-magnets being built up from laminated sheet iron, and 
the armatures fitted with commutators and brushes. It is 
stated that these motors are built on the same principle as 
the continuous-current series-wound motor. They start at 
full load through а rheostat, and the speed diminishes as the 
load increases. They are nearly sparkless, and need no atten- 
tion while running. They have been successfally applied to 
running lifts, pumps, &c. Further, it appears that ‘а very 
large number of these motors are in use on the single-phase 
alternate-curren$ mains of the Budapest and Vienna central 
stations." No mention is made of the power factors of these 
motors, but apparently there is no serious difficulty from 
this cause. It might pay our more enterprising firms to 
experiment in this direction, as the demand for such motors 
is daily increasing. 

Tux practice of placing the control of a munieipal eleetric 
light works in the hands of a Gas Committee, or of combining 
in one functionary the duties of gas and electric light manager, 
although it has in some instances worked well, has always 
seemed to us to lend itself readily to abuse, and to 
give undue advantage to what is practically a rival power. 
Corporations owning prosperous gas works naturally view 
with dislike, if not alarm, the prospect of electric light com- 
petition; and the simple solution of the difficulty which 
presents itself to them is to acquire powers to run an 
electric supply concern on their own account. Having thus 
nipped competition in the bud, they starve the electric supply 
business. This can be done in a variety of ways. Prohibitive 
charges may be imposed ; high rentals for meters and trans- 
formers may be demanded, or the electric light department 
may be compelled to buy coke from the gas department, though 
coke may be utterly unsuited to the class of boiler in use at the 
electric supply station. An instance where electric lighting has 
suffered considerably through being tied to the tail of a gas 
committee is to be found at Salford. To use the phrase 
adopted recently by the mover of the proposal that this state 
of affairs should be ended, ‘‘the infant has been allowed to 
be strangled by its bigger brother.” Fortunately, the motion 
for the separation of the electric supply from the gas depart- 
ment was carried by a large majority, and it is to be hoped 
that for the future the electrical engineer at Salford will be 
unfettered in his efforts to make his department a success. 


Tue step from“ free wiring to ‘electricity for nothing” 
is an obvious but dangerous one to take, as a small seastde 
tradesman of a logical turn of mind has just found to his cost. 
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The Hastings magistrates, however, are evidently no believers 
in the adage, il n'y a que le premier pas qui coûte,” 
seeing that they let off with a 28 fine this innocent gentlemen, 
% who knew nothing about electricity," and merely wished to 
do a little experimental lighting without troubling the 
meter to measure the current, remarking as they did so that 
% it was the first case of the sort they had had before them.“ 


-Royal Society.—The first Conversazione will be held on 
‘Wednesday, May 19th. 

Obituary.—The death is announced of а е who was 
at one time Director of the Russian Postal a "Telegraph 
Department. 

King's College, London.—A special course of lectures on 
Laboratory Work on Alternating Currents ” will commence 
at this College on May 3rd next. 

Institution of Civil Engineers.—On Tuesday, April 27th, 
at 8 p. m., there will be an annual general meeting of corporate 
members only, to receive the réport of the Council, and to elect 
‘the Council and auditors for the ensuing year. 


Cable Interruptions.— Date of Interruption. 
Puerto Plata—Martiniqué ....................... Deo. 19, 1895. 
Obidos— Parintins..... ...cccccoccccccsccscoceesceces Dec. 7, 1896. 
Saigon—Bangkok .............................555..› Feb. 3, 1897. 
Mossamedes— Benguella ..................... ....-. April 13, 1897. 


Telephonic Communication between England and France.— 
The additional English-made telephone cable which is about 
to be laid across the Channel is to be exactly similar to the old 
one except for the addition of a brass tape around the four- 
conductor core. 

Damage by Lightning.—A sharp thunderstorm occurred in 
London last week, its greatest severity being experienced in 
the East-end. While a thick fog enveloped the neighbourhood 
three or four vivid flashes of lightning were seen. The steeple 
of St. Mary’s Church, Johnson-street, was struck. 

Production of the Carbide from Calcium Tartrate— It is 
atated by the Journal of Gas Lighting that calcium carbide 
may be manufactured by heating calcium tartrate to 930° F. 
in a oast iron retort. А dry, hard, grey, spongy mass, effer- 
veacing freely on contact with water, is obtained, and is stated 
to be composed of calcium carbide. 

Electrical Engineering at Lehigh University.—A schedule 
of the course of study in electrical engineering at Lehigh Uni- 
versity, U.S.A., has reached us. This course is under the 
direction of Dr. Alexander Macfarlane, and is spread over four 
years. We notise that in the fourth yeat’s syllabus, the sub- 
ject of Christiaa Evidences” is down for study; it comes 
next to Hydraulics.” 

Royal Institution.—On Friday, April 30th, Prof. J. J. Thom- 
son will deliver a lecture on ‘Cathode Rays"; on Friday, 
May 21st, Lord Kelvin will have something to say about 
Contact Electricity of Metals”; on Friday, May 28th, M. 
Henri Moissan will lecture in French on “The Isolation of 
Fluorine” (with experiments); on Friday, June 4th, Mr. W. Н. 
Preece will discourse on “Signalling through Space without 
Wires”; and on June 11th Prof. Crookes will tell us all about 
** Diamonds.” On May 27th and June 3rd and 10th, Prof. Dewar 

will give a course of three afternoon lectures on “ Liquid Air 
as an Agent of Research.” 

The Electric Heating of Tramcars.—The recent discusion 
on the amount of power consumed in electrically heating a 
tramcar, which has taken place in the Street Railway Journal 
of New York, has led the manager of the Schuylkill Valle 
Traction Company, of Norristown, U. S. A., to fit up a car wit 
measuring instruments for an experimental run. It was found 
that in average circumstances the power consumed in heating 
а car ів equal to from 20 to 22 per cent. of the power required 
for propulsion, or about 5 н.р. for а car of ordinary American 
parrern. . 

Recording Instruments.— The firm of Chauvin and Arnoux, 
of Paris, have brought out a recording ammeter and voltmeter 
as an adaptation of their d'Arsonval? type of instruments 


described in The Electrician, Vol. XXXV., p. 322. The most 
interesting feature of this instrument is the stirrup-pen, which 
consists of a disc of porous material held between two small 
cylinders which are pivoted on jewels. The upper cylinder is 
hollow and constitutes a reservoir for the ink which soaks the 
disc. It is this disc that traces the record on the paper. It 
rolls and does not rub on the paper, so that the friction is very 
slight and great sensibility is attainable. 

A Family Telephone Exchange.—The rural post office has 
its telephonic counterpart in a snug little exchange in 
Hiawatha, Kansas, U.S.A. The town has about 4,000 inha- 
bitants, and there are now over 125 subscribers on the exchange. 
The most interesting feature in the telephone business of this 
little township is that it is entirely run by one family, the 
exchange being located in a room in their private house. Pater- 
familias is proprietor and manager, his two daughters are 
operators, and his son and heir acts as linesman. The little 
exchange was opened in September, 1895, and has been run 
with such energy that it is now valued at over £1,200. 


Distortion of Indicator Diagrams.—Prof. Goss, of Purdue 
University, has been investigating one of the causes of dis- 
tortion of indicator diagrams, namely, the effect of the length 
of the passage communicating between the cylinder and the 
indicator. He has found that the effect of a long passage is to 
increase the area of the diagram, by causing a lag of the 
indicator piston behind the engine piston. Experimenting 
with locomotive cylinders, and comparing the diagrams when 
using a short passage with those obtained when using a 35ft. 


connecting pipe, he found the latter set of diagrams to indicate 


from 1:5 to 17-2 per cent. excess of power, when the speed 
varied from 134:5 to 296 revolutions per minute. 

À New Earth Detector.—The method of obtaining a relative 
indication of the insulation resistance of high voltage circuits 
by means of an electrostatic voltmeter is well known. The 
Stanley Electric Manufacturing Company, of Pittsburg, Mass., 
has brought out a differential electrostatic voltmeter, which 
enables one to ascertain the relative state of the mains from 
one reading instead of two. A movable vane of aluminium is 
mounted on a horizontal shaft, which is held between two pairs 
of fixed vanes by two jewelled bearings. The movable vane is 
connected to earth, and each pair of the fixed vanes to one main 
of the system to be tested. If the two mains have equal and 
opposite potentials, the movable vane, to which a pointer is 
attached, does not deflect ; but if the fault-resistances of the 
two mains are not the same, the pointer will show a deflection. 
The instruments are designed for voltages of 500 upwards. 


A Large Oalifornian Water-Power Scheme.—4A company, 
says our New York correspondent, has recently been incor- 
porated in California with a capital stock of $1,000,000 for the 
purpose of developing the power of the Santa Ana River by 
taking the water out at the junction of that river with Bear 
Creek, carrying it in a cement ditch and tunnels four miles, 
thus obtaining a fall of 1,100ft, and then returning the water 
to the original stream. The estimated capacity of the power 
thus obtained will be 10,000 H. P., and it is proposed to transmit 
the electrical energy to Los Angeles, over a pole line 75 miles 
in length, where it will be used for street railway and electric 
lighting purposes. It is thought that this line will he the 
longest of its kind, and will have the highest voltage in the 
world. The current will be transmitted at 30,000 volts, and 
work is expected to begin on the undertaking in April next. 
Power is to be delivered in Los Angeles in 1898, and intervening 
towns and cities will be touched by the line, power being 
supplied to these when desired. The name of this company 
is the Southern California Power Company, and its businers 
office will be at Redlands, Cal. 

The Electrical Industry in Cape Colony.— A report on the 
electrical and allied trades at the Cape is being prepared by 
Mr. A. P. Trotter, in his capacity as honorary correspondent 
of the London Chamber of Commerce for Cape Colony, and he 
will allude in the report, among other matters, to the prospects 
of employment for electrical engineers in South Africa. In the 
course of a letter to the London Chamber, dated Cape Town, 
March 24th, Mr. Trotter says: “ My object in writing now, is 
to ask you to make it known as widely as possible, through 
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Institute so as to enable it to include representatives of light 
railways. After the meeting the delegates made a tour of 
inspection of the lines and depót of the tramway system. The 
cars, which are double-decked, are hauled by Kitson steam 
locomotives ; and one interesting feature is that many of the 
cars are provided with letter boxes, which are cleared 
frequently by. the postal authorities. This arrangement is 
found to be of great service to the public, some 33,000 letters. 
per month being collected in this way. On the following day, 
the 9th inst., many of the delegates paid a visit to Prescot, 
where they inspected the trial line equipped on the “Simplex ” 
conduit system, a description of which recently appeared in our 
columns. 


Contemporary Electrical Science.—John Trowbridge and 
T. W. Richards, in the April number of the American Journal 
of Science, bring forward an important conclusion with respect 
to gaseous resistance, to which they were led in the course of 
their recent investigations of the dual spectra of various gases. 
A gas may act as if it presented a resistance of several hundred 
thousand, or even several million ohms to the current while 
under the influence of a continuous discharge. But never- 
theless the same tube will allow oscillations which are 
entirely damped by a few hundred ohms to pass through 
it under the influence of a condenser. Further experi- 
ments showed that a mass of low-pressure gas contained 
in a capillary tube may act as though it opposed a resistance 
of only five or six ohms to the spark of я large condenser. 
To test the character, oscillatory or otherwise, of the sparks 
obtained from a condenser charged by the high-potential 
accumulator, the condenser was discharged in series through a 
Pliicker tube and a cadmium spark-gap. The sparks in the 
latter were photographed with a Feddersen revolving mirror. 
As the resistance in the circuit was diminished the white glow 
of the hydrogen in the tube changed into red, and the peculiar 
crackling of the spark already noticed by Hertz showed that 
the discharge had become oscillatory. An examination of the 
photographs showed that there were in general not more than 
two or three complete oscillations, the remaining ones which 
could have been obtained from the given capacity and self- 
induction having been damped by the resistance of the gas. 
A resistance of from 10 to 20 ohms was found to be sufficient. 
to produce the same amount of damping as that produced 
by the gas. The resistance of the latter could therefore 
not exceed 10 or 20 ohms. At the same time, a Thomson 
electrostatic voltmeter connected to the ends of th- hydrogen 
tube indicated a difference of potential of over 1,800 volts. 
But these indications are valueless. On account of the inertia 
of the moving parts and the very short time of the discharge, 
the electrometer does not indicate the fall of potential through 
the small resistance of the tube during the instant when the 
discharge passes, but maintains an indication of a high differ- 
ence of potential. The actual resistance is in general greater 
the less the quantity of electricity discharged. It decreases as 
the exhaustion is carried further, but there is a minimum at a 
very small pressure. The greater resistance experienced by a 
continuous current is chiefly due to opposition at the cathode, 
where much heat is developed. During an oscillatory discharge 
the seat of the development of heat is the gas itself. This 
was proved by a series of experimenta in which the same 
quantity was discharged continuously and oscillatingly. 
The instantaneous current strength of the latter dis- 
charge was enormously greater than of the former. It 
must have been 100 amperes, while the continuous current. 
was only a milliampere. The spark does not last longer than a 
millionth of a second. In a supplementary paper on the 
question : Dues a vacuum conduct electricity ? Prof. Trowbridge 
mentions that he employed an arrangement whereby Leyden 
jars can be charged in multiple and discharged in series. He 
thus attained a highly disruptive spark, and was able to prove 
that the discharge encounters its chief resistance at the transi- 
tion layer between the electrodes and the medium, and that 
during the discharge in a highly rarefied medium very little 
resistance is encountered. Sparks do not obey Obm's law. 
The resistance of a spark of 6in. is little if at all greater than 
that of a lin. spark. Prof. Trowbridge inclines to the view 
that a vacuum is capable of conducting a discharge. E. E. F.] 


your Journal and through the technical press, that no electrical 
engineers should come out to South Africa at present unless 
they have secured definite appointments before sailing. Elec- 
trical engineers experienced, and (apparently) otherwise, come 
to me almost as regularly as the mail, with and without intro- 
ductions. I regret that I have not been able to give any 
assistance whatever. Engineers wanting assistants generally 
. send home for them—a very satisfactory course for both parties. 
 Ihave received letters from electrical engineers of some expe- 
rience in the Transvaal, that owing to the stagnation of trade, 
staffe are being reduced and that many competent men are out 
of employment." 


International Congress on Technical Education.—The Society 
of Arts state that the fourth meeting of the Congrès Internationale 
de l'Enseignement Technique will be held this year in London, 
commencing June 15th next. The Congress will be opened by 
an address from the President, the Duke of Devonshire, 
and from the President of the last Congress, M. Léo 
. Saignat. The meetings will be held on Tuesday, Wednesday, 
Thursday, and Friday, from 11 to 1, and from 3 to 5. Papers 
must be in the hands of the Secretary not later than May 29th. 
The me: tings will be held in the great room of the Society of 
Arts. The proceedings of the Congress will be reported in 
English. Papers intended for the Congress may be in French, 
German, or English, and speakers may make use of any of these 
languages. All communications relating to the business of the 
Congress should be addressed to the Secretary, Society of Arts, 
John-street, Adelphi, London, W.C. 'The Lord Mayor of 
London has invited members of the Congress to an evening 
reception at the Mansion House on June 17th. The Society 
of A:ts Aanual Conversazione will be held on Wednesday, 
Juue 16th, and members of the Congress will receive an invita- 
tion to it. On Saturday, June 19th, it is proposed to organise 
an excursion, for foreign delegates, to some place in the 
neighbourhood of London. 


Manganese Compounds in Lead Accumulators.—The simi- 
larity, in many respects, of lead peroxide and manganese 
peroxide has led many inventors to try the addition of 
manganese compounds to lead plates, either as a constituent 
of the active material or of the electrolyte. Herr G. V. 
Knorre, writing in the Zeitschrift für Elektrochemie, has dis- 
interred several curious patents embodying this idea. Investi- 
gating the matter without prejudice he has found that 
manganese compounds, whether added to the substance of the 
plates or to the liquid in which they are immersed, showed a 
Strong tendency to act as oxygen carriers from the peroxide 
plate to that of spongy lead. This they do the more readily 
inasmuch as lead peroxide is capable of oxidising manganous 
salts to the condition of permanganic acid, and this substance 
is in turn readily reduced to manganese peroxide, or, further, 
to manganous salts. Thus the highly oxidised and completely 
reduced lead plates are exposed to reduction and oxidation 
respectively, without output of current, but merely with the pro- 
duction of useless heat, and the energy of the cell composed of 
them thereforeleaksslowly away. The author wisely concludes 
that the presence of manganese compounds iu an accumulator 
is wholly deleterious. 


The Huddersfield Meeting of the Tramway Institute.—A 
meeting of the Tramway Institute of Great Britain and Ireland 
was held at Huddersfield on Thursday, the 8th inst., the 
occasion being the first on which the Institute has been enter- 
tained by a municipality. The meeting was held in the Town 
Hall, the following Papers being read : —“ The Huddersfield 
Corporation Tramways and the Municipalisation of Tramways,” 
by Mr. J. Pogson, M.LM.E., the general manager of the 
Huddersfield steam tramway system; and The ‘Walker’ 
Svetem of Electric Traction,” by Mr. Justus Eck, M. A., 
MLE.E. Each Paper was followed by a lively debate, upon 
the first of which we have already commented in our Editorial 
Note:, while upon the second we hope to comment at a later 
date. The tramway delegates, of whom some 90 were present, 
were entertained at luncheon by Alderman Haigh and the 
Tramway Comm:ttee. At the cle of the meeting certain 
alt-rations were made in tbe articles of association of the 
Institute, and it was proposed to extend the scope of the 
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RECENT DEVELOPMENTS IN ALTERNATE-CURRENT 
MACHINERY, WITH SPECIAL REFERENCE TO THE 
GANZ SYSTEM. 


BY ALFRED DUBSKY. 


The increasing employment of alternating currents for 
power transmission and distribution renders any description 
of the latest types of alternating-current machinery of interest ; 
for though we rarely find important differences in principle, 
yet we nearly always notice some new and interesting features 
in mechanical construction or electrical performance. I 
intend, therefore, to give a short description of the newer 
alternating-current machinery which has been constructed at 
the Ganz works at Budapest during the last few years. This 
firm has always been a most energetic advocate of the employ- 
ment of alternating currents. The first large central-station 
plants with high-pressure alternators working in parallel, and 
the first really genuine industrial power transmission to a 
considerable distance, were both erected by Messrs. Ganz and 
Co. It was to a great extent the successful working of these 
plants that gave the impulse to further general progress in 
this direction. 

Single-Phase Plant. : 


Notwithstanding their great advantages, polyphase currents 
are not commonly employed for lighting purposes, or in cases 
where the driving of motors is of secondary importance. The 
theoretical pre-eminence of polyphase currents has been fully 
justified in practice, in spite of a prejudice which has not yet 
completely disappeared. There has been, however, no pub- 
lished account of any practical experience with a polyphase 
system for regular lighting. Although modern polyphase 
dynamos, with moderate armature reaction and most ingenious 
connection devices, have greatly diminished the drawbacks of 
unequally-loaded circuits, these disadvantages have not com- 
pletely disappeared; and, on the other hand, a ten years’ 
experience has shown that single-phase currents are in every 
way adapted to central-station lighting work. The chief 
impediment to the propagation of the single-phase system 
has always been the lack of a good motor. The synchronous 
motors which underwent public and official trials during the 
Frankfort Exhibition of 1891 did not supply what is demanded 
of a 1eally practical machine. Though the published results 
of the tests of output and efficiency were very favourable, the 
motors were seldom employed for regular work. The first 
plant of any considerable size using synchronous motors was 
a grain elevator for the Hungarian State Railway at Fiume, 
where six motors of 10 E. H. p. each and four motors of 20 E. H. p. 
each—all of the Ganz type—are used for driving various 
elevators, cleaning apparatus, &c. The plant was started in 
the beginning of 1891, and it has been running ever since. 

One use of the synchronous motor which has proved of 
considerable importance has been its combination with the 
direct-current dynamo to transform alternating currents into 
continuous currents. Such transformers or rotary converters 
have come into general use both in electro-chemical works 
and in cases where the street-railway service is in combination 
with an electric power transmission. The number of com- 
bined light and power plants working in this way has greatly 
increased during the last few years. One of the first installa- 
tions of this sort was the combined plant for the Rome-Tivoli 
transmission. | 

Rome also had the honour of being the first central station 
to adopt separately-driven alternators working in parallel. 
The steam plant has recently been enlarged, and it now has & 
total output of 2,700 н.р. furnished by four units of 600 н.р. 
each, and two smaller alternators of 150 u.p. each. This 
central station could not cope with the rapidly-increasing 
supply, und a hydraulic plant had to be erected at Tivoli, 18 
miles distant from the central station in Rome. At Tivoli 
about 1,800 n.». of the famous waterfall is available, and an 
alternating current is generated at a pressure of 5,500 volts. А 
line about 18 miles long, passing through the Campagna, 
conducts this current to the transformer sub-station at the 
Porta Pia (at the gates of Rome), where the various trans- 
formations are made. A portion of the current is used for 


the private supply—viz., incandescent lighting and motor 


driving; another supplies the public arc lamps in the streets; 
and last, but not least, a very considerable portion supplies 
the tramways through a set of rotary converters, whose total 
capacity is 1,200 н.р. A large storage battery is in parallel 
with the continuous-current side of the converter plant. 

Two important points had to be considered when deciding 
whether such a combined light and power plant could work 
satisfactorily. (1) The influence which the rapid variations 
of current in the tramway network would have upon the 
lamps; (2) the well-known fact that rotary converters being 
synchronous alternating-current motors would break down when 
suddenly overloaded. The tests made by M. Blathy and Prof. 
Mengarini in Rome showed decisively that both these difficul- 
ties can be overcome by using a storage battery in parallel 
with the converters. When the demand of current is less 
than the available converter current, the balance is used to 
charge the accumulators. On the other hand, when the 
current in the line suddenly increases, the armature reaction 
of the converter will cause a drop of voltage on the continuous. 
current side, and the necessary extra current will be furnished 
by the battery. In the evening, when both the Tivoli and the 
steam plant are used for the public and private lighting 
supply, the converters are stopped, and the storage battery 
alone supplies the current for the tramway service. After 
midnight the converters are again started to re-charge the 
accumulators. To start these converters they are supplied 
with current from the storage battery. A special phase-indi- 
cator indicates the moment when the transformer can be 
switched on to the Tivoli line. 

The tramway converter plant has been erected in two 
instalments. The first lot consisted of four rotary converters, 
each having a capacity of 100 н.р., and running at 685 revo- 
lutions per minute. These machines are fed by an alternating 
current at 400 volts, and special step-down transformers are 
used to transform down the high-pressure current coming 
from Tivoli. The continuous-current side has a pressure of 


400 x ,/2=about 560 volts. The fine view in Fig. 1 gives a 
good general idea of the arrangement of the machines and the 
switchboard. Subsequently, four larger units of 200 R. p., 
each of an entirely ditferent construction, were added. These 
converters transform the 4,000 volts alternating current to 
continuous current at 560 volts without the intermediary of 
any stationary transformers. ‘They are in reality two inde- 
pendent machines—an alternating-synchronous motor and a 
continuous-current railway generator—with this difference, that. 
only two external bearings are provided, and that in this way 
the motor and dynamo have no separating bearing between 
them. The synchronous motor has a revolving field, which 
is excited by continuous current, derived either from the con- 
tinuous-current side of the machine, or from the storage 
battery. The high-pressure alternate-current coils are риф 
into the laminated outer iron core, which forms the stationary 
part of the motor, and' can be carefully insulated from the 
winding. The efficiency at full load is 86 per cent., and the 
running is sparkless, even with very considerable variations of 
the load. 

As already mentioned, synchronous alternate-current motors 
are seldom used now in practice, except in some special cases. 
similar to the one just described. Their place has been filled 
in most cases by single-phase induction motors, which have 
been extensively employed during the past few years on account 
of the simplicity of their construction. Though they resemble 
polyphase motors greatly in their mode of operation and in 
their construction, they do not, however, possess all their 
advantages. Single-phase induction motors will not start 
under fulb load, and it is therefore necessary to start them by 
some artificial means, an expedient not necessary in polyphase 
work. Besides, the motor stops if it is worked much above 
its rated load, or if it is suddenly overloaded. Moreover, its 
efficiency is less than that of a polyphase motor of the same 
size. 

Fig. 2 is a diagram of the winding of the stator of & single- 
phase induction motor. The rotor (not shown in the dia- 
gram) can have either a short-circuited armature, e.g., a 
squirrel cage, ora regular polyphase winding. The winding of 
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the stator is divided into two separate parts, namely, а to b and 
ioc. It is in reality а regular two-phase winding, und by send- 
ing two currents into it which have approximately a difference 
of phase of 90deg., the armature will revolve. If the motor 
is started by any means, and is running at a speed near to 
synchronism, a single-phase eurrent between a amd c will be 
sufficient to maintain the revolution of the armature. In the 
Ganz induction-motor the starting of the armature is produeed 
by splitting the phase of the currents by using choking coils 
and ohmic resistances. Leta’ and с (Fig. 2) be the secondary 
terminals of a transformer, and 5 the middle of this transformer 
winding. If R is an ohmic resistance, and L is a choking 
cal, the motor will start if the connections are made as 
marked on the diagram. The value of R and L must be 
determined by experiment in order to get a quick start with a 
relatively moderate current. At full speed the switch is thrown 
over, so that both R and L are cut out of the circuit, and the 
motor is supplied with current direct from the terminals a’ 
and с and can then be loaded. 

Fig. 8 gives an external view of one of these motors. The 
smaller motors (up to 8 н.р.) will only start when unloaded. 
‘The motor is therefore provided with two pulleys, one pulley 


Fia. 2,—Diagram of Induction Motor Winding (Stator). 


being keyed directly on to the motor shaft, while the other is 
loose, and is supported by a special outside bearing which can 
фе seen in the figure. When the motor is starting the belt 
must be on the loose pulley, and the motor can be started 
with the device described above. When the motor is running 
at full speed the load can be put on, but this is to be done 
glowly. A sudden jerk would cause an immediate breakdown 
of the motor. In order to obtain a slow application of the 
load both pulleys are provided with flat rims on the inside. 
When full speed is attained the hand wheel outside the bearing 
is turned, and by this means the loose pulley is pressed against 
ihe fast one. In this way friction is set up between both 
pulleys, which will be sufficient to transmit the speed of the 
fast pulley to the loose one. Finally, both pulleys will be 
revolving at full speed, and the belt can be thrown over on to 
the fast one. By turning back the hand wheel the loose pulley 
will be brought to rest. 

If the rotor has a short-circuited winding (either squirrel 
cage or polyphase) this winding acts at the moment of starting 
as the short-circuited secondary coil of a transformer. There 
is, of course, a large rush of current, and, in order to diminish 
this, motors over 12 н.р. are provided with starting resistances. 
In the larger sizes the induced part has—whether it be the 
obor or stator—a polyphase winding, in preference to a three- 
phase one,.as the primary works during the start as a di-phase 
winding. In this way we get a starting torque of a nearly 


equal value in every position of the rotor. The induced cur- 
rent is carried to a water rheostat, which diminishes the 
starting current and greatly increases the starting torque. 
lnduction motors constructed in this manner have only one 
double width pulley, and start with the belt on the loose 
pulley on the countershaft. Fig. 4 shows an inductor motor 
of 80 H. p., and Fig. 5 gives а very good idea of the water 
rheostats used to start the motor. On dipping the iron plates 
at first only a very little way into the water, a considerable 
resistance will be in circuit, which is gradually diminished, 
and finally removed by pressing down the handle till the 
copper contacts provided short circuit the water nesistanee. 


Fic. 3.—Two H.. Induction Motor (Single-phase). 


I may mention here a very simple method of starting a 
similar induction motor, if any other motor of the same kind 
is running near at hand. Referring again to Fig. 2 we see 
that at a normal speed the terminal b is no longer in connec- 
tion with the secondary of the transformer, for the motor is 
provided with current by the terminals а and c, which supply 
the full secondary pressure. If we examine the winding 
diagram of the primary coils, we shall see that while the 
motor is running the potential difference between « and ^ and 
6 and c must be in quadrature. In fact, if the main pressure 


Fic. 4. — Thirty H. p. Induction Motor (Single-phase). 


between a and c is, say, 100 volts, a voltmeter applied between 
the terminals a and b or b and c will indicate 70 volts, though 
the terminal b is the middle of the winding between a and с. 
Thus the motor is at the same time a phase-shifting trans- 
former, and by connecting the three corresponding terminals 
of any suitable induction motor to the terminals a, b, and c of 
a motor already running, the former will start under full 
load as an ordinary two-phase motor. This arrangement has 
proved to be very useful. If suddenly overloaded an ordinary 
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induction-motor breaks down immediately, but with the 
method just described the phase-shifting action of the running 
motors does not allow the overloaded machine to come to rest. 
When the slip of one motor is larger than the slip of the other 
motors, an equalising current will flow through the middle 
terminals b ; the larger this difference, the larger will be this 
current. 

Such plants have been erected by Messrs. Ganz at Nagy- 
Szeben in Hungary, where six motors of various sizes are 
.connected in this way. Only one motor need be started in 
the regular way with no load, and all the other motors are 
switched on by ordinary three-pole switches. A smaller plant 
of this kind is also working at Innsbruck in Austria, where 
seven motors are running. In both cases the motors are 
supplied with current from the existing central stations, and 
are used singly to drive the machines of a printing office. 

A special arrangement for the starting of induction-motors, 
which has proved very practical for smaller motors, is the 


Fic. 5.— Water Rheostat. 


plan proposed by Mr. Kandó. It is well known that the self- 
induction of toothed armatures depends to some extent upon 
the number of the teeth. The primary winding of any poly- 
phase motor can be divided into two parts with different num- 
bers of teeth, so that the value of the self-induction would be 
different in these two portions. By sending a current through 
both coils the phase of the current will be split, and it would 
be possible to produce a rotary field in this way. It is, how- 
ever, not advisable to use an armature with differently spaced 
teeth. It is much better to disconnect from the circuit a path 
of the winding located in certain notches, for it is only the 
teeth magnetised by the current that influence the value of 
the self-induction. If the winding in every second slot be 
disconnected from the circuit this part of the armature acts, as 
far as self-induction is concerned, as a winding located in teeth 
of twice the width. 

Referring now to Fig. 6, if the switch is in the position 
shown by the dotted lines, the windings drawn dotted are 
removed from the circuit, and the effect will be the same as 
if the width of the teeth on two quarters of the primary is 
doubled. The main current will be split into two different 
phases, and the motor will start nearly as a two-phase motor. 
At full speed the switch is thrown over to the other position, 
and current flows through every winding. 


During the last few months M. Blathy and Prof. Hoor- 


Tempis have carried out some interesting trials at the Ganz 
works with single-phase induction-motors in combination with 
condensers with a view to the application of these motors to 
such purposes as lift driving, &c. The motor is provided with 
regular two-phase winding, one winding being supplied directly 
from the mains, while the other coils are only connected to the 
mains through a condenser ; a 6 E. p. induction motor connected 
in this way started at 830 revolutions per minute, with a torque 
of 191b., the torque at full load corresponding to 6 k. p., is 111b. 

The Bláthy-Hoor condensers are made of tinfoil with dielec- 
trics of petroleum and vegetable material. They are sub- 
mitted to a special treatment to enable them to withstand 
without injury several thousands of volts. The condensers 
at the Porta-Pia transformer station of the Tivoli-Rome trans- 
mission are each designed for 10,000 watts at 4,000 volts. 
The first one was put to work in January, 1896, and the 
others were added in July, 1896. It is intended to erect a 
larger battery of condensers at this sub-station, with a total 
capacity of 800 kilowatts. 

Though the asynchronous series single-phase motors have 
been manufactured by Messrs. Ganz and Co. for some years, 
very little has been published about them. They are built 
on the same principle as the continuous-current series motors, 
as it is the main current which flows through the field wind- 
ing in series with the revolving armature, the latter being 
provided with a regular commutator. Of course, the field- 
magnets are formed of single iron sheets. These motors are 
started on full load; and they are switched on to the circuit 


Fic. 6.—Kandó Starting Device for Induction Motors, 


through & rheostat. The speed diminishes as the load 
increases. Notwithstanding the presence of & commutator 
these motors run nearly sparklessly, and need no attendance 
while running. They are thus suitable for driving lifts, 
pumps, &c. A very large number of these motors are in con- 
tinuous use on the single-phase alternate-current mains of 
the Budapest and Vienna central stations. 


(To be concluded.) 


SOME BECENT DEVELOPMENTS IN ELECTRIC 
TRACTION APPLIANCES.* 


BY A. K. BAYLOR. 


Generators. 

In comparing a modern traction generating plant with one of 
Seven or eight years ago, the most striking differenoes are found 
in the average size of the units in proportion to the station output, 
and the absence of belting or other medium of transmission between 
engines and generators. This may be largely accounted for by the 
change in public sentiment regarding electric traction during that 
period, and the greater confidence that investors have now in such 


* Abstract of Paper read before the Institution of Electrical Engineers 
on April 8th. 
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enterprises. When electric traction first began to gain a foothold 
it was looked upon, like all innovations, as experimental and of 
doubtful value. 
was minimised. Small generating units were used, as the number 


of cars to be run was small. For the sake of economy in first 


cost, high-speed dynamos and slow-speed engines were generally 
employed, which necessitated the use of belts or ropes as a means 
of transmission. Now the conditions have changed, and in the 
design of power plants for traction work engineers are free to con- 
sider only what is best ae most efficient in apparatus. Instead, 
therefore, of stations subdivided into small units, and filled with 
belts, ropes, vounter-shafting, and clutches, we have in a modern 
plant a minimum number of separate units, and, with rare excep- 
tion, the engine shaft carries the dynamo armature, and is rigidly 
connected to it. 

The first result of the call for increased sizes and greater 
mechanical efficiency was the introduction of multipolar instead of 
bipolar generators. Up to 1891 over nine-tenths of the traction 
dynamos in service were bipolar; to-day fully nine-tenths are 
multipolar. Multipolar generators possess decided advantages 
over those of the bipolar type ; they permit of better distribution 
of the magnetic material, and are lighter in weight, requiring Jess 
floor space for a given output, which is of especial importance when 
the output is considerable. Belted machines of the four-pole type 
were made up to 500 kilowatts, and this is still the largest standard 
unit of that class, for the reason that satisfactory commutation 
cannot be economically secured in four-pole traction machines of 


As a natural consequence, all investment in plant | 


.the rigid connection of engine shaft and armature. 


Fig. 1 shows the detail of such a wheel. 


generally speaking, the lighter a machine is for a given output the 


better. | ! 

Direct coupling was at first adopted only in the larger units, but 
this construction is now practically standard for ali sizes. The 
severity of traction work has led many engineers to protest against 
Various 
arrangements of spring cushions have been devised to absorb the 
strains ; these have been found useless and unnecessary, as, with a 


properly proportioned flywheel, the interconnection of engine and 


dynamo presents no difficulty, such a flywheel being amply adequate 


.to prevent racing on an open circuit or undue slackening of speed 


on a sudden overload. : | 

The relative proportions of wheels vary with different engine 
builders, but average practice has shown the advisability of a 
wheel of such dimensions that it wil carry the full load of the 
dynamo for about three revolutions with a variation of not more 
than 5 per cent. in speed. L 

As a precaution against bursting, the built-up type of flywheel 
has been used in some few cases for direct-coupled traction units. 
As will be seen, it is 
made up of segments bolted and riveted together. This con- 
struction, of course, permits of a relatively greater peripheral speed 
than is safe with the ordinary cast-iron wheel, but the cost is 
increased about 25 per cent. ; and with a proper safety check upon . 
the engine for cutting off steam at any predetermined increase of 
speed, danger of accident with cast wheels may be amply guarded . 
against. 


Ета. 1.— Details of Built-up Type of Flywheel. 


@ greater output. The violent fluctuations of load, incident to such 
work, necessitate & fixed point of comniutation, and experience has 
shown that the economical limit when this condition is fulfilled is 
reached at 100 to 125 kilowatts per pole on a 500-volt generator. 
Therefore the number of poles and the speed must vary with the 
output, the poles increasing in number, and the speed decreasing, 
as the capacity of the machine increases ; so that slow speeds have 
become standards for all large traction generators, entirely apart 
from any consideration of the prime mover. 

A very important step in the development of this class of 
machinery was the adoption of steel instead of iron for the field 
frames and pole cores. All first-class traction generators to-day 
are built of steel. By its use the magnetic properties of wrought 
iron are obtainable, together with compact and complex forms of 
construction not possible with wrought iron. Machines with 
Steel fields require proportionately less magnetising force, and are 
of better efficiency in consequence, and a saving in copper in the 
exciting coils is effected owing to the smaller cross sections of 
poles for a given effect. Steel machines are lighter also, and the 
consideration of weight becomes of great importance when the unit 
is a very large one. With a 1,500-kilowatt machine, for instance, 
the weight of the lower half of the steel field frame is from 16 to 20 
tons. If this should be multiplied by about 2 or 24, which would 
be the result of making the same machine of iron, the field castings 
would become decidedly unweildy and difficult to ship or handle. 
This question is not so practically serious in small units, but, 


There are many points of commercial advantage in favour of 
direct-connected, as compared with belt or rope-driven, generators 
that appeal to those interested in investment and operating ex- . 
penses. Although not altogether new, some of these may bear 
repeating. The efficiency of a given plant is increased by direct 
coupling, and its operating expenses are decreased. The friction 
losses due to the use of belts or ropes will average about 5 per 
cent. of the indicated power of the engine at full load; and, as 
this loss is a practically fixed quantity, the percentage of loss 
increases as the percentage of load decreases. Unless, therefore, 
the running units can be kept at approximately constant full load 
— which is possible only when the number of independent cars or 
trains in service is very large, or the stoppages and starts infre- 
quent—these losses will exceed the minimum, and may be taken 
as about 8 per cent. in average practice. In operation, a substan- 
tial economy is gained also by the reduced number of bearings and 
wearing parts, by a saving in maintenance of belts or ropes (to say 
nothing of their first cost), and the possibility in general of running 
with a smaller staff for a given plant output. 

As affecting the total cost of plant, the reduced floor space 
occupied by direct-coupled machinery becomes а factor of much 
importance when it is desirable to locate the generating station in 
a district where land values are high. Again, the buildings may 
be smaller, and therefore less expensive, and something may be 


saved in foundations. 


There are undoubtedly some engineers who still consider the 
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direct coupling of traction units unsafe practice, but the 300,000 
H.P. (or thereabouts) of such machinery now in regular and 
successful operation ought to remove their doubts. 

In the selection of generators the efficiency and the cost of main- 
` tenance should be taken as the measures of value. First eost 
should be a secondary consideration, unless the machines are 
intended for exhibition purposes and not for service. Unfortu- 
nately, this order of things is usually reversed, and the selling 
as too often settles everything, without regard to the expense 

or fuel, maintenance and repair that the use of poorly-constructed 
(and naturally cheap) machines may lead to. 

In this connection it is to be borne in mind that, as a rule, 
dynamo ratings are arbitrary. With engines where the cylinder 
dimensions, steam pressures, speed, and economical point of cut-off 
sre given, tests will establish accurately the rating that may be 
assigned to a given machine; but in dealing with generators and 
motors it is, unfortunately, common practice to give only the 
rating in horse-power or kilowatt capacity—a figure usually depen- 
dent on the conservatism, or otherwise, of individual engineers. 


The temperature which will be developed in the conductors or any | 


other part of the machine in a given number of hours’ running at a 
given output, and the ae limit, are too often omitted. There 
18 certainly no reason why dynamos should not be реше rated 
asthe engines which are todrive them. A sta d should be 
adopted covering sparking and temperature limits, so that all 
dynamos would of necessity be rated on the same basis, and the 
rating indicate accurately the capacity of a machine for service. 
The absence of such a standard puts a premium upon over-rating, 
as selling prices are based on rated output. 

the economy of a plant much depends upon the stability of 
the generator armatures, and the development of this feature of 
modern machines has been most interesting. Compared with the 
drum windings common in the early bipolar s, or the ordinary 
ring winding used formerly in the muitipolars, the present standard 
armature conatruction is extremely simple and durable. Properly 
speaking, a modern armature is not wound, but built. The con- 
ductors do not consist of wire, but solid bars formed to shape 
before they are put in position. 

The greatest cause of burn-outs and grounds in wire-wound arma- 
tures is the shifting of the windings due to twisting and centrifugal 
strains, a sort of trouble especially common on smooth cores. It 
is difficult to provide proper radiation for the inner coils on such 
armatures (particularly those of the drum type), and the indiscrimi- 
nate crossing at the ends of conductors of considerable potential 
difference was another source of trouble. 

Breakdowns from these causes are now pretty much done away 
with. Shifting of the conductors is impossible, as they are em- 
bedded in slots in the core and bound firmly in place ; and in the 
latest construction all the end connections or wires outside the 
slots, instead of being bent down against the core, are extended 
straight out parallel with the shaft, snd supported by cylindrical 
extensions from the spider at a diameter equal to a circle cutting 
the base of the core slots. When the winding has been properly 
disposed and covered with insulation, it is bound in place across 
the core face and out over the cylindrical end supports. The leads 
to the commutator are taken off at the extreme edge, leaving the 
conductors proper a compact cylinder like the rim of a pulle 
wheel, and nearly as substantial, presenting on the outside a smoo 
surface upon which dust and grit cannot collect, and protected fully 
on the inside by the core and the spider extensions. 

The task of replacing a damaged coil in such an armature is 
ir apo simple, and rupture of the insulation seldom occurs, 
as the coverings have little tendency to deteriorate when the 
conductors cannot shift or vibrate, and when wires of great 
difference of potential are kept well arm Ventilating ducts 
through the core reduce the heating and is guarded against by 
ample use of copper in the conductors, and the lateral extension of 
the end connections, as described, also provides an exeellent means 
of radiation. This arrangement of conductors also reduces the 
length of wire at the ends to а minimum, effecting an economy in 
copper and an increase in efficiency. 

A practical advantage of much importance gained by this method 
of armature construction is that it effectually guards against damage 
due to careless workmanship. In constructing an ordinary wire- 
wound armature, a careless winder may so abrade the covering of 
the wire that its insulation will be ruined. With the construction 
described, on the contrary, each coil or section is made up, formed, 
and insulated separately, and carefully tested for any imperfection. 
The separate sections being shaped by die before being placed on 
the core, assembly is a simple matter, and is attended with little or 
no danger to the insulation. 


Ground Returns. 

On a single-trolley line the question of track bonding is one of 
vital importance. e resistance of the rail joints must, of course, 
be kept at a minimum to secure best efficiency ; but this is by no 
means the most serious consideration in applying electric traction 
to English conditions. Under the Board of e regulations 


governing electric traction systems it is ified that the negative 
pole of the generaters shall be connected with the rails or return 
circuit, also with two earth connections having such contact with 
the earth that a difference of potential of not more than four volte 
shall cause current of two amperes at least to flow from one earth 
contact to the other. It is aluo provided that between these earth 
contacts and the negative side of the generator the current shall 
not exceed two res per mile of , or five per eent. of total 
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machinery in the generating station. 

Various bonding deyices have been adopted from time to 
time, which provide ample conductivity when first installed, but. 
very few of them possess the virtue of maintaining their contact in 
service, The bonding problem is a mechanical one. A serious 
difficulty in the development of electric traction has been to find 
means of rigidly supporting the rail ends, and the weakness of all 
metal bon ma contact by means of studs through the 
web of the rail is their liability of being worked loose by the 
up and down motion of the rails at the joint. The best way 
of making contact by means of a stud through the webqis 
b seen, ba the metal in the stud out against the rail 

e most effectual means of applying such a bond is that 
known as the Chicago rail bond, and is the arrangement most 
commonly used at present in practice. The stud is hollowed out 
by drilling, and is driven into a hole in the rail which it fits tightly. 
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Fic. 2.— Plastic” Rail-Bond. (Type 1). 


A steel pin is then forced into the cavity in the stud, and, being 
slightly larer than the hole, it spreads the copper, bringing it 
into excellent contact with the rails. With this arrangement the 
hole in the rail may be mado purposely irregular, and the copper in 
spreading will fill every crevice, increasing the maximum area of 
contact, and at the same time providing good mechanical means of 
preventing the stud from twisting or working loose. The project- 
ing end ef the stud may be turned back over the pin to prevent its 
backing out. Other methods have been adopted for making a 
contact of this kind, the stud being made solid, and spread by 
presgure applied at the end; but it is much more dificult in this 
way to ensure perfect conteot over tha entire inner surface of the 

il hole. With weak rail joints no bond of the stud type can be 
relied upon to maintain permanent contact in service, no matter 
how firmly it may be set to begin with. Various arrangements of 
spring washers and gravity nuts have been tried to provide adjust- 
ment and absorb vibration, but without success. 

A. so-called plastic bond hes been recently introduced which 
has shown good results in test. It provides a means of utilising 
the conductivity of the fish - plates, no other solid conductors 
being introduced. Fig. 2 shows the method usually followed 
in applying this bond. A section of elastic cork, of convenient 
shape, with a hole in the centre, is placed vertically against 
the side of the rail; the hole is then filled with a plastic 
amalgam, and the fish-plates bolted in place. The cork washer 
yields to the ure of the fish-plates, allowing the amalgam to 
spread somewhat on the surface of the rail web and the inner 
side of the fish-plate, thus establishing the electrical connection. 
It is claimed for this material that it maintains its plastic con- 
dition and provides a permanent amalgamation of the metal 
surfaces. If this is so, it is clear that any ordinary vibration and 
motion at the joint will not affect the contact. Fig. 3 shows 
another means of making contact. A hole is drilled down from 
the top of the rail into the fish-plate, or from the base of the fiab- 
plate into the base of the rail, the oavity being in either oase filled 


THE ELECTRICIAN, APRIL 16, 1897. 


with plastic material and covered with a small soft iron plug. 
Fig. 4 shows still another method, which has somewhat the charac- 
teristias of a mereury cup connection. Holes are drilled into the 
abutéing rails near the ends at the angle formed by the base of the 
web. These cavities are filled with the plastic amalgam, and 
receive the ends of a copper yoke, which spans the joint. No other 
means of contact is provided, and the yoke is held upright in posi- 
tion by the fish-plate. A joint of this kind will, it seems, allow a 
great deal of motion between the rails without disturbing the 
connection. 

It must be remembered, however, that there are other con- 
siderations beside bonding which demand that movement at the 
rail joint should be prevented. With loose joints the whole car 
equipment is strained in service, and the cost of maintenance on 
the oar body, the truck, and the motors is seriously increased. 

In this connection the experiments with electrical and cast 
welded rail joints are worthy of attention. The idea of forming 
by these methods a continuous rail arose first from mechanical con- 


— —— — 


VW, 


siderations and the great difficulty of maintaining rigid joints. 
During the past two or three years a great deal of experience has 
been gained with solid joints under various climatic conditions, and 
the results indicate that this practice will have an important bear- 
ing on permanent way construction, especially for electric traction 
when the rails form the return circuit. 

In msking cast welded joints the rail ends are first cleaned, 
and then a mould is clamped around them and filled with molten 
iron, which forms, when is has set, a strong mechanical bond which 
has been found in service to withstand admirably great extremes 
in temperature without fracture. It often occurs, however, that 
the casting makes no union with the rail, and when this is is the 
case it has little value as an electrical connection. When the 
joints are made with the rails at a comparatively low temperature 
(as they usually are, in order to secure the greatest possible con- 
traction before joining, and, therefore, less liability of breakage in 
cold weather), the iron poured into the mould is apt to be chilled 
against the surface of the rail, preventing adhesion. Further- 
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Fic. 4.—“ Plastic" Rail-Bond. (Type 3.) 


more, the rail may expand slightly under the heat, contracting 
again when the mass has set, leaving the casting practically 
a shell around the joint, although supporting it rigidly. Mechani- 
cally, this may be considered an advantage, as it allows slight con- 
traction and expansion with changes of temperature, without undue 
strain; and in some cases the rails are painted with a com- 
pound before the iron is poured around the joint, for the 
purpose of preventing any union of the metals. When the rail 
ends are left perfectly clean it frequently happens that a good 
union is effected, especially at the base of the rail where the 
casting is thickest, and in such cases the joint has a very low 
electrical resistance. Until the process can be made to ensure 
adhesion of the metals, however, cast joints should, as a rule, 
be supplemented by the usual bond connections. When tnis is 
done no saving in effected in the first cost of bonding, but the solid 
joint will materia!!y decrease the expense of maintaining the con- 
nections, doing away, as it does, with vibration and movement at 
the rail ends. When cast joints are used frequent cross-bonding 
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may be sufficient guard against bad electrical contact if the ground! 
return is not worked to its utmost capacity, and in such cases the- 
«ost of bonding is reduced. | 

There are several long sectiona of line in America with cast 
welded joints that are being operated without auxiliary bonding, 
and with apparently perfect satisfaction and freedom from eleotro-. 
lysis; but it is doubtful whether some of these sections would 
come within the existing Board of Trade limitations in England as 
to drop in the ground return. | 

Electric welding of the joints, on the other hand, secures. 
perfect electric contifiuity, and-reduces the joint resistance to that 
of any other part of the rail. It has been found difficult, however, 
in practice to secure the requisite mechanical strength with this 
process. Although perfect union was made with the web, the 
weld, in cooling, introduced very severe strains on the surrounding: 
metal, and frequently after short service the links broke loose, 
taking out a disc of each web still in perfect union with the yokes. 
Now, the rails are welded by abutong the ends together and 
welding them under pressure. This gives greater mechanical 
strength, which is the principal consideration, and as such a joint 
has the full conductivity of the rail no auxiliary bonding is neces- 
sary. If these welds prove in prattice to have the requisite 
mechanical strength, they will of course be preferable to cast joints 
for electric traction. Ў 

There seems to be no doubt that the principle of a continuous 
rail is mechanically sound, and that, when joints are e with 
the rails at a low average temperature, they are fully capable of 
withstanding strains of service and temperature, especially in. 
olimates with moderate extremes of heat and cold. 


Three- Wire S ysem. 


In dealing with long lines extending beyond the economical 
limits of 500-volt direct-current transmission, the three-wire 
system has been proposed, and experimentally applied to a limited 
extent in practice. This plan cannot be recommended in laying 
out a new plant for high-tension distribution, and is by no means 
as flexible as alternating-current transmission through substations. 
either with static transformers or rotary converters. If a perfect. 
balance could be maintained the track current would, of course, be 
reduced practically to zero, and the danger of electrolytic trouble 
would be entirely removed. But a perfect balance is practically 
out of the question, and the track or neutral must carry current 
and be bonded as with the ordinary two-wire system. Various. 
arrangements have been tried to overcome this difficulty of balancing. 
On an ordinary double-track line with an equal distribution of cars. 
one trolley wire may be positive and the other negative, the track. 
in all cases being neutral; those oars going in one direction balance 
with those going in the other direction, and when the cars of each 
pair are side by side the cross bonds between the rails represent 
practically the only line drop outside the trolley wires. With a. 
single line an equal division is not so easily made. The positive 
and negative trolley wires may be erected Tide by side over the 
track, the cars going in one direction using one trolley wire, andi 
those returning using the other; but it is not desirable to bring 
the two wires, between which thére is a difference of potential of 
1,000 volts, very near together, on account of danger of leakage 
and risk tolinemen. Another arrangement is to divide the trolley 
into longitudinal sections, making such sections alternately positive- 
and negative. This gives a better division for balancing the load 
than where two trolley wires are used on a single track, as in case: 
of a blockade the cars congested at a point are apt to be going iu 
the same direction, and would, therefore, on the double-trolley wire 
arrangement be on one side of the system, unless the trolleys on. 
some ofthe cars were temporarily changed from one wire to the 
other. On double-track systems having brancbing single lines, the- 
balance may be made by dividing the branches equally as to load 
between the positive and negative mains ; but this has the objec-. 
tion of requiring the current to flow over a considerable length of 
track, with attendant danger of electrolysis. Another means of 
dividing the load is to have every car balance itself, by running two. 
trolley wires over each track, and mounting two trolley poles on the- 
car, with two separate circuits between the trolley and the ground. 
This arrangement, however, is only to be considered with a four- 
motor equipment, as otherwise series-parallel controllers could not. 
be used. Furthermore, in practice it is inadvisable to introduce as. 
high a difference of potential on the cars as 1,000 volts. To meet 
this question of balance it was at first thought possible to follow 
the lines of lighting practice whereby compensators were used to- 
equalise the load on the mains, but this plan was found imprac- 
ticable, as the sudden variations of load occurring on traction lines 
present an entirely different problem from that met with in light- 
ing. Thus far the experiment of changing from the two-wire to 
the three-wire system, as tried in several instances on American. 
roads, has been abandoned on account of the practical difficulty 
in dealing with the question of balance, and this, when no limit. 
was fixed, as to drop in the ground return which, as has been 
pointed out, is the most serious consideration for English practice. 
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Motor Suspensions. 


Figs. 5, 6, and 7 show various methods of supporting motors 
upon the axle of truck. The well-known nose suspension is 
The so-called 
* side bar and ‘‘ yoke” suspensions are intended to relieve the 
axle from the dead weight of the motor, which it has to bear with 
As will be seen, the side-bar construction 
supports the mass of the motor at its centre line, so that the wear 


the most commonly used, and requires no comment. 


the nose suspension. 


on the axle bearings is minimised. This suspension has the dis- 


Ето. 5.—Nose Suspension. 


advantage that the side bars interfere with ready access to the 
moter from the side. The yoke” suspension, however, is free 
from this objection, while still supporting the motor so as to relieve 
the axle from its weight. While supporting the motor in the centre 
has the effoct of increasing the life of the axle bearings and relieving 
the axle, it does not eliminate the hammer blow on the track in 
in passing over any irregularities, such as a bad joint. This hammer 


Fic. 6.—Side Bar Suspension. 


blow can only be prevented by supporting the motor clear of the 
axle either on supports from the truck frame between the axles 
with chain or other flexible connection to them, or by following 
such a plan as that adopted on the Baltimore locomotives, where 
the car axle passes through a sleeve, to which it is connected by 
some flexible coupling, so that the motor asa whole may vibrate up 
and down independently of the car axle. 


| Circuit Breakers. 

In early practice a fusible cut-out was thought sufticient to pro- 
tect the dynamo from any excessive draughts of current, but it 
was found that a fuse small enough to properly protect the machine 
was subject to such frequent displacement as to be a cause of 
inconvenience, Automatic circuit breakers were therefore adopted 
mounted upon the switchboard of each generator and separate 
feeder switch circuits when they were used, were fitted with fuses, 
This arrangement is sometimes followed still, but the free use of 
automatic circuit breakers in central stations is becoming more and 
more universal, and now as a rule they are placed on all th- sepa- 
rate feeder circuits as well as the central station mains. Fig. 8 
shows diagrammatically a device largely used for this purpose, and 
Fig. 9 its electrical circuits. When closed the current flows up 
through the tripping coil T to the stud M, crossing by the yoke Y 
to stud M, and thence to ground. When the current has reached 
a predetermined volume, which is limited by the tension spring S 


Fic. 7,—Yoke Suspension, 


above the tripping coil T, the armature A is depressed, lifting the 
latch L. A spring then draws the yoke Y away from the studs M and 
M,, as shown in Fig. 9, when the whole of the current is thrown 
through upper coils, B and B,, and contacts C and C,. The wire 
in the coils is small, as the current is only flowing through them 
for an instant. Asthe yoke Y is drawn away from the main circuit 
studs, the plug P, which is attached to it, is withdrawn from between 
contacts C and C,, when the whole current is broken between these 
contacts, which are surrouuded by an arc chamber, and are directly 
under the influence of the magnetic field created by coils B and Bi. 


Fic. 8.—Automatic Circuit Breaker, 


The practice has recently been adopted of using an automatic 
cut-out switch constructed upon these principles on motor cars in 
place of the metal fuse. When a fuse is used it must be placed in 
such a position that it will not cause damage in blowing, so that, 88 
a rule, it is more or less inaccessible, causing a delay іп replace- 
ment. 

This car cut-out is combined with the main circuit switch, and, 
like the station circuit breaker, is set to open at a given current 
by means of a spring. Such a cut-out is a surer protection to the 
motors than a fuse, because it acts instantaneously, while the 
fuse, even if of small capacity, requires an appreciable time (0 
melt, so that in cases of excessive load or short circuit the motor 
windings may be damaged before the circuit is broken and the cur- 
rent cut off. 
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Electric Brakes. 

In dealing with modern mechanical traction the question of proper 
brake facilities is of the utmost importance. As compared with 
the ordinary horse car, & mechanically propelled car is necessarily 
heavy. A large factor in this increased weight is the heavy truck 
frame necessary, and to this is added the weight of the driving 
equipment. Moreover, the size of car bodies has been increased, 
and their weight is proportionately greater, due to the heavy 
framing which is required throughout, in order to withstand the 
strains incident to mechanical traction service. The difficulty of 
braking such cars is increased in direct proportion to the increased 
weight, and in addition to this the average speed of an electric car 
is nearly, if not quite, twice that possible in ordinary horse service, 
which is а more serious consideration than the weight, as the diffi- 
culty of breaking increases with the square of the speed. Under 
these conditions the best possible arrangemeuts of hand-brakes and 
levers impose an undue burden upon the motor man, and call for 
an amount of brute force inconsistent with perfect handling of the 
vehicle. Theapplication, therefore, of power brakes to street cars 
is worthy of very serious consideration, as they enable the motor 
man to stop his car under all conditions without muscular exertion, 
leaving him free and on the alert for any emergency. 

- Air brakes on street cars have been fairly successful in so far as 
they permit of the application of powerful braking effect without 
taxing the driver; but upon electric cars, where the generating 

ower of the motors may be availed of for braking, air brakes have 
ittle to recommend them. In the usual form of air brakes used 
in street cars, the air pressure is derived from eccentrics driven 
from the axle, so that pressure can only be generated while the car 
is running. It is undesirable to use a separate motor for operating 
the pump in ordinary practice, on amount of cost, inefficiency, and 
the limited space available for additional apparatus outside of the 
necessary driving motors and other accessory equipment. It is 
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Fic. 9.—Automatic Circuit Breaker, Electrical Connections. 


diflicult even to find room for air receivers on the average street 
car. When the pump is driven from the axle the receiver must of 
necessity be of ample dimensions, as repeated applications of the 
brake may follow one another at short intervals of space, the 
pressure absorbed in each application exceeding that generated 
between stoppages. A continuance of this process may so reduce 
the pressure that it will be inadequate for controling the car in 
cage of emergency. With a properly-constructed electric brake, 
on the other hand, the frequency of stoppages is immaterial, as it 
is the current from the motors, driven by the motion of the car 
itself, which furnishes the braking force. Moreover, the efficiency 
of mechanical friction brakes is greater at low speeds, and falls off 
rapidly as the speed increases ; the electric brake, on the contrary, 
is most effective at high speeds, as the faster the motor armatures 
are revolving the more promptly will current be generated. 

The idea of converting traction motors into generators and 
utilising the current for braking purposes is an old one, and has 
been applied in practice to a limited extent for many years. 
Hitherto electric braking has been little used, although any 
ordinary motor equipment embodies a practical emergency brake 
which may be applied by short-circuitiog the motors either directly 
or through resistance. This practice imposes such severe strains, 
both upon the windings and gearing, that it can only be used as an 
emergency measure, and is quite out of the question for regular 
braking. In order to apply this emergency brake when there are 
two motors on the car, it is only necessary to put them in parallel 
and throw the reversing switch as if to go backwards. The 
generated voltages will then oppose each other, and the weaker one 
will be overcome, resulting in a counter-current, through the corre- 
sponding motor reversing its field. The motors now being in series 
instead of in parallel, with nothing but the motor windings in 
circuit, a powerful current is generated. which increases until the 
momentum of the car has been checked. It is, of course, clear 
that whenever a traction motor is to be thus used as a generator it 


must be reversed, otherwise the first effect of generation would be 
to oppose the residual field and reduce it to zero. It sometimes 
happens that the voltages of two motors in parallel so nearly 
balance each other that the difference in potential is insufficient 
to quickly build up the fields, and this insufliciency may be 
gravated by resistance at the brushes or some other part 
of the circuit. Under such conditions the car would run some 
distance before the generation of & current strong enough to act 
asa brake. To avoid this possibility “© emergency switch " connec- 
tions are now so made that the motors are independently short- 
circuited, and the full potential of each motor is brought at once 
into play. The effect of thus turning the motors into generators is 
practically instantaneous, and the electrical and mechanical strains 
are excessive. It is clear that the magnetic drag upon the armatures 
due to their generator action furnishes the entire retarding force, 
and the braking effect is delivered to the wheels through the 
gearing. Gear wheels or pinions have been repeatedly stripped or 
broken in this way, and frequent use of this method of stopping is 
a serious tax upon the insulation of the motor windings. How- 
ever, to avoid collision or running down a pedestrian, such a switch 
is effective, and therefore valuable, and at such times the breaking 
of a gear or the burning out of a motor is not to be considered. The 
strain upon the motor may be reduced by introducing resistance in 
circuit ; but if this resistance is sufficient to afford full protection 
to the motors it will be impossible to stop quickly, and therefore 
the value of the arrangement as an emergency brako is destroyed. 
The latest form of electric brake is based upon an entirely 
different principle of action, and permits of the car being controlled 
at all times by the motors in stopping as well as running. The 
arrangement consists of a circular iron plate made fast to the axle 
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Fic. 10.— Diagram showing Static Pull on the Magnet Disc with a given 
Excitation in the Coils, with the car at a Standstill. 
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and turning with it, and an electromagnet, also in the form of a 
disc, which is mounted so that it cannot revolve. The magnet disc 
is usually mounted upon the motor frame. With this form of brake 
all forces tending to urge the car ahead are opposed directly and 
simultaneously, reducing internal strains to a minimum, and bring- 
ing the vehicle to rest in the least possible time. The current from 
the motors is thrown by graduated steps through the magnet discs, 
bringing them into close contact with the axle discs, the resulting 
friction retarding the latter, aud with them the car wheels, while 
at the same time the generator action going on in the motors tends 
to bring the armatures to rest, thus increasing the braking effect, 
and relieving the gearing from strain. As M 
. In addition to these forces, there is another retarding' action, 
due to the eddy-currents set up in the axle plate as it revolves iu 
the field of force surrounding the magnet. From the curves shown 
in Figs. 10 and 11, it will be seen that this Foucault current effeot is 
an item of considerable importance in the efliciency of ths brake. 
Fig. 10 shows the static pull, in pounds, on the magnet disc with a 
given excitation in the coils, with the car at а standstill, In Fig. 11 
the curves represent running tests. The upper set of lines show 
the actual coefficient of retarding effect for different currents in the 
brake circuit, and the lower set of lines represent the coefticient of 
retarding effect for corresponding mechanical pressures, all readings 
being taken, as nearly as possible, under similar conditions. It 
will be seen from these curves that the actual efficiency of the 
electric brake at a given current is about twice what it would be if 
acted upon by a direct mechanical pressure corresponding to the 
static pull with such a current. This additional retarding effect is 
due to eddy-currents and magnetic strains set up in the shoe and 
disc, and is, of course, secured without wear on the parts. 
To prevent excessive wearing, hard metals must be used for the 
discs, and some difficulty was at first encountered through residual 
magnetiem, and the tendency of the discs to cling together after 
the car had come to rest, requiring an excess of power in starting 
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again. It is, of course, impracticable to use soft iron, as the wear 
on the friction surfaces would be excessive ; but the difficulty has 


now been obviated by connecting the brake circuit through a 


resistance, in shunt witk the first running position of the controller, 
by which mebns a weak current is sent through the brake magnets 
as soon as the handle is moved to start the car. The shunted 
current flows in the reverse direction to that delivered to the 
magnets by the motors, and overcomes any residual field that may 
be present in the discs. 

ormerly, in dealing with trail cars, with this form of brake a 
separate magnet disc was placed on the rear axle of the motor car 
in the form of a drum, upon which was wound up a chain actuating 
а mechanical brake on the trail car. This plan is obviously im- 
perfect, as there is no certainty that the brakes on the rear car 
will retard the wheels in unison with the electric brakes on the 
motor car. The present practice, therefore, is to mount upon the 
axles of the trailer magnetic and axle discs similar in every respect 
to those on the motor car, excepting that the rotation of the 
magnet is prevented by a connection to the truck frame, there 
being no motor to support it. The trail car magnets are connected 
in series with those on the motor car, thus ensuring an absolutely 
uniform braking effect on every disc. 

As a factor of safety, the train, as in railway practice, should 
be under full control of the man in front, who has a clear view 
before him, and who must in all cases of emergency rely upon 
himself only to avoid accident. With a proper system of signalling 
an independent brakesman on the trailer, if skilful, may, under 


normal conditions, stop his car in approximate unison with the 
motor ; but he is of absolutely no assistance to the motor man in 
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Fic. 11.—Curves representing Running Tests showing the Braking Effect 
of the “ Eddy " Currents enerated in the Brake Disc. 


cases of sudden emergency, and the added inertia of his car at 
such times reduces the efficiency of the brakes upon the motor, 
As a factor of economy in power consumption also the motor man 
should control the train, as much current is wasted through too 
early application of the trailer brakes imposing a drag upon the 
motor. 

‚ An electric brake has an advantage over any simple friction 
device when the car must be stopped within a minimum distance. 
It is well known that а better braking effect can be attained by 
retarding the wheels up toa limit just below the slipping point, 
than by passing this point and skidding the wheels ; and not only 
does skidding prevent effective braking, but it usually means 
flattened wheels—a result both troublesome and expensive. Under 
the most favourable conditions it requires skill and precaution with 
ordinary friction brakes, whether operated by air or by hand, to 
bring a car to rest without skidding the wheels, and in emergen 
the first impulse of the motor man is to set his brakes hard, which 
will, as a rule, cause skidding. Thus at a time when a quick sto 
is most n there is least chance of its being effected wi 
mechanical friction brakes. With an electric brake this tendency 
to skid the wheels is prevented automatically, for the armature is 
connected through the gear and axles to the wheels, and the latter 
cannot stop turning without also stopping the armature, and with 
it the current from which break action is derived. When the wheels 
begin to turn again, they are again retarded until tho car has been 
brought to rest. 

It should be noted that this action is essentially automatic, and 
uires no skill and experience on the part of the motor man, 

being, in fact, quite beyond his control; therefore, with such a 
device greater speeds are possible with a given degree of 


safety, and the personal factor of the motor man in this particular 
is practically eliminated. 

t has been found in practice that even with an electric brake 
a slight flat wheel might occur if the full current from the motor 
were free to flow through the magnet discs. This is due to the 
fact that the first surge of current would stop the wheels; and, 
although they would begin to turn again, an appreciable time 
would be required to overcome the inertia of the armatures and 
the sticking of the discs, and during this interval there would be 
danger of skidding. Moreover, the first flow of current from the 
motors under these conditions is far in excess of that necessary to 
stop the wheels, and the surplus only heats the motors, ee 
a strain on the insulation of the windings while doing no usef 
work. To overcome this difficulty, an arrangement known as the 
limit switch has been provided, which consists of a small coil of 
wire in series with the brake discs. When energised, this ooil lifts 
an armature, making connections (see Fig. 12) which cut out the 
fields of both motors, thereby stopping the current. The armature 
of the limit switch is controlled by an adjustable tension spring, 
which is set to allow for the current being out off at a pon 
which prevents the wheels from actually stopping. This limit 
varies with different weights of car and different conditions of 
track, but with the ordinary electrio car and average track condi- 
tions it is between 30 and 35 amperes ; and when this is divided 
between two motors there is, of course, no danger of heating the 
conductors or destroying the insulation. 

It should be noted that but for the residual maguetism left in 
the discs, and their consequent tendency to stick together until 
demagnetised by the line current, an electric brake would not hold 
a car absolutely still on а gradient. It is evident that, when the 
car has been stopped and the current from the motors ceases, the 
wheels, but for this sticking, would begin to turn again, as already 
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Fic. 12, — Connections of the ‘ Limit Switch." 
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described. Asa matter of fact, on heavy grades this sticking is 
insufficient to hold the car, and unless the auxiliary hand brakes 
are appin the car will start again by gravity. As soon as it does 
this, however, the generating action begins again in the motors, 
and the effect in practice is that the car will move down the e 
at a znail's pace, the current from the motors all but balancing its 
endency to move. 
The electric brake connections in the oontroller are usually 
placed upon the reverse side of the power cylinder, only one 
handle being used, which is turned one way to supply power and 
the other way toapply the brake, the same resistance with different 
connections serving with both circuits. It is possible to continue 
the shaft of the controller down through the platform, connecting 
it with the ordinary brake rigging and peripheral brake shoes 
(which should always be placed upon the car as an auxiliary). 
When arranged in this way the controller handle, after passing 
through the various breaking steps, may be turned further, setting 
the break shoes, which will require but little pressure, the car being 
practically at a standstill. This seems inadvisable, however, as 
the brake shoes would in all probebility be applied at every sto 
and unneoessary binding of the wheels and possible flattening would 
ensue, It may be noted however, that with an electric brake one 
flat spot on a wheel has no tendency to produce another, as is the 
case with peripheral friction brakes that tend to grip the wheel where 
flattened, causing skidding that would not normally occur. The 
saving by the use of electric brakes in wear and tear on wheels and 
replacemont of brake shoes is a considerable item of economy in 
ordinary service. The wear on wheels due to the grinding action of 
peripheral brake shoes where frequent stoppages are necessary 
amounts to more than that due to rolling friction on the tracks, and the 
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brake shoe has to bear its share of the effects of the grinding action. 


-A source of considerable waste in power of consumption on indi- 
vidual care with ordinary equipment is the tendency of motor men 


to put on brakes before power is completely cut off, and to 


throw on power before the brakes are fully released. With an 
electric brake operating from the reverse side of the controller 
cylinder this is impossible, as the handle must pass through zero, 


or off position, in going from power to brake, and in going from 


brake to power. 

Various forms of so-called electric brakes have been devised 
whereby the ordinary rigging and shoes are employed with some 
'form of electro-magnet to take the place of the usual handle in 
applying power to the chain. Such brakes may be operated by 
current from the overhead line or from batteries on the car. The 
brake deriving its power from the line is unreliable, as the trolley 
may leave the wire at a critical moment, rendering the brakes 
‘inoperative, and storage batteries necessitate the addition to the 
car equipment of heavy and expensive apparatus. In common 
with air brakes, such devices are open to the criticism that in 
providing an auxiliary it is necessary either to duplicate the 
rigging and shoes—which is impracticable in the space, already 
overcrowded—or to rely upon a reserve source of power only, 
trusting to one set of shoes and connecting mechanism. With 


‘air brakes, too, they must be classed as uneconomical for electric 


cars, since such cars must of necessity embody in the motors 
an ample and flexible braking power, whether it is ayailed of or 
not, which runs to waste when any other force whatsoever is 
used in braking. We might as logically run our electric cars by 
horses, with the motors dragging upon the axles, as to use 
some other and less effective means of braking than that obtain- 
able from the revolving armatures while their inertia urges the 
car ahead. | 


LECTURE-ROOM DEMONSTRATION OF ORBITS OF 
BODIES UNDER THE ACTION OF A CENTRAL 
ATTRACTION.* 


BY R. W. WOOD. 


Not remembering to have seen any attempt to show experimentally 
in the lecture-room the motion of bodies acted on by a central 
attractive force varying inversely as the square of the distance in 
elliptic, parabolic and hyperbolic orbits, I have made a few experi- 
ments with a view of determining how well these curves could be 
imitated by the motion of a small steel ball around a magnetic pole. 


Fic. 1, 


The results were so good that I feel warranted in making them 
known, and believe that the experiment may be found useful in 
making more cheerful that portion of the course usually rather 
destitute of pyrotechnics. The apparatus used was very simple, 
consisting of a circular glass plate about 40cm. in diameter, with a 
small hole in the centre, through which projected the somewhat 
conical pole-piece of a large electromagnet (Fig. 1). The surface 
of the plate was smoked, and it was made level as nearly as possible, 
the axis of the magnet being, of course, vertical. A small, highly- 
-polished ball of steel about 5mm. in diameter (from a bicycle 
.bearing), when projected across the plate, traced its path in the 
soot, and left a permanent record of its motion. Under these con- 
ditions gravity exerts no direct influence on the motion, and we 
have only the initial velocity and the central attractive force to 
‘deal with, together with the loss of velocity due to friction. There 
re several other circumstances which make the conditions unlike 
those existing in the case of two gravitating bodies in space, and, 
‘taking everything into consideration, it is quite surprising what 
good results were obtained. The ball was blown out of a short 
piece of glass tubing held in the plane of the plate with varying 
‘initial velocities, and curved orbits obtained which were, at least, 
‘good imitations of the ellipse parabola and hyperbola. 


* From the Ph ysical Review, 


Fig. 2 is a photograph* of a plate showing all three forms, the 
black spot in the centre being the hole occupied by the magnet 
pole ; the arrows indicate the direction of the motion. No. 1 was 
produced with low initial velocity, and is a very fair representation 
of an ellipse, with the attractive force in one focus. The loss of 
velocity due to friction caused the ball to fall into the sun" after 
completing one revolution, a one year's existence of the system. 
On another trial an ellipse (spiral, strictly speaking) wes obtained 
that was almost re-entering, the miss being not more than a couple 
of millimetres, while in the one figured it was nearly a centimetre. 
The right-hand branch of No. 2 resembles a parabola, and was pro- 
duced by a somewhat higher initial velocity. It will be noticed 
that the ball moved to its perihelion position in & path rather like 
& hyperbola, and on rounding the Polo. its velocity having been 
diminished somewhat, moved off in a parabola. It would be more 
exact, probably, if we called this curve an ellipse of great eccen» 
tricity, since the conditions governing the formation of a parabolic 
orbit would be difficult even to approximate. Nos. 3 and 4 are 
hyperbols produced by still higher initial velocities. 

None of the orbits shown. in the figure are as perfect as some 
that have been obtained by accident on other plates. It is quite 
difficult to make a plate showing all three forms with only four or 
five trials, as the velocity has to be nicely adjusted ; consequently, 
the curves shown in the figure must not be taken as samples of the 
best that can be produced by a large number of trials. The hyper- 
bola is, of course, the easiest to produce, and the parabola the most 
difficult. Some device for regulating the initial velocity and aim 
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would be conducive to more uniform results. Polarisation of the 
steel ball is apt to give trouble, and I have obtained some repulsion 
orbits where the ball turns back before reaching the centre, which 
are very pretty, but not desirable when one is trying to illustrate 
central attraction. Soft iron balls would be preferable to steel on 
this account; but they are not on the market, so far as I know, 
and the others answer the purpose well enough. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


WEDNESDAY, April 21st. 
Royal METEOROLOGICAL SOCIETY. 
7.30 p.m. Ordinary Meeting at the Institution of Civil 
Engineers, Great George-street, Westminster. 


RoyaL MiIcROScOPICAL SOCIETY, 
8 p.m. Meeting at 20, Hanover-square, W. 


THURSDAY, April 22nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary Meeting. Continuation of Discussion on 
Mr. A. K. Baylor’s Paper on “ Recent Developments in 
Electric Traction Appliances." Paper to be read; 
“ The Generation of Electrical Energy for Tramways.” 
by J. S. Raworth. 
SATURDAY, April 24th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Students! visit to the worka of the City and South London 
Railway. Meet at 195, Clapham-road, at 11 a.m. 


* * Particulars of Meetings to be held or Papers to be read before 
Seientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 250, 
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* Fig. 2 has been reproduced by the engraver from an untouched photo: 
graph. — Ep. Physical Review, | E 
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Published every Friday, Price Sixpence ; éBixpenós: Bost Pree, Sixpence Halfpenny 
Editorial, Publishing and Printing Offices, 

|, 2 ck 3, SALISBURY COURT, FLEET ST., LONDON, 

Telephone. 6949 Holborn. Telegrams: “ ELBOTRICIAN NEWSPAPER LONDON." 


Au Letters relating to Subscriptsons, Advertisements, and 4 
matters should be addressed to the Publisher, “ ELEOTBIOIAN, 
E.C. and Money Orders 


Cheques 
LEOTRIOIAN 5 Publishing 
and be crossed '* Coutts and Co 


„ insertion in TH ELEcTRICIAN,” or containing 
bs accompanied bp the пате and aldrei of thé riker as mere 
of Daod faith. с ee ges aero 
«Тнв ELECTRICIAN " és published Friday morning, in time 
"It ба on sale at the raslway bookstalls throughout the 
y morning, and oan be obtained of all Booksellers and 
JVewesvendors ; т отео, обо одн OMA, as above. 
New Volumes of “Тив ELEOTRICIAN " commence in April and October 
Subscription Rates.—The Rates for Subscriptions to Tas ELEOTBIOIAN ° 


are as follows :— - YEAR. HALF-YEAR QUARTER. 
United Kingdom .. .. 968. Od. ...... 18e. 6d. ...... 7s. Od. 
Postal Union ............... 80s. Od. ...... 166. e. 88. Od. 
(Post free, payable in advance.) 


Tug ELBOTBRICIAN offers exceptional ad es to Advertisers. It has 
by far the largest circulation of any English Electrical paper and 
culates all over the World. This statement is guaranteed. 
Advertisement Rates, фо., forwarded on application to the Publisher. 
TRADE ADVERTISEMENTS intended for the current issue must reach the Offos 
not later than First Post on Thursday. Renewals of expiring advertise- 
ment orders and alterations to standing advertisements must be in Pub- 
lisher’s hands by Wednesday at latest. Wo alteration can be made in 
Wrapper Advertisements after Wednesday morning. 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS accepted 
up to A p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 
Au Boo Newspapers, and other y 
sı THB 8 


trical Works and are Agents for all the leading publishing houses at home 
and abroad. Tus ELEOTBIOIAN " SERIES аё present consists of— 


MOTIVE TOTER AND GEARING, By E. TamwLETT CABTER, Price 


12s. 6d 
UBMARINE CABLE LAYING AND REPAIRING, By Н. D. Wm. 
BOW. Price 12s. 6d., 

ELECTRICAL LABORATORY W r AND FORMS (Elemen 

5 by Dr. J. A. FLEMING, M. A., T. R. S. 3 

on a ca 

ELECTROMAGNETIC THEORY. By Orr HmavisIDR. Vol. I. Price 
12s. 6d., post free 188. Vol. II. is in preparation. 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 


PRACTICE. Dr. J. A. FLEMING. 
ок | INDUCTION OF ELECTRIC CURRENTS. NEW EDITION. 
ce 


VOL. EC UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., 


ELECTRI LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
кала d; M. A., D. 80., F.R.S. 98 original illustrations, handsomely bound. 
oe 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 88. 6d., poet free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. 
THE 1 OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
а Practical). By Dr. GEORGE GORE. Price 10s. 6d., post free 
ELECTRO. CHEMISTRY. By Dr. Gzonez Сова. Price 2s., post free, 
PRACTICAL NOTES FOR ELECTRICAL UEM T8. By A. E. Km MILLI 
and H. D. WILKINSON. Price 6s. 6d., post free 
DRUM ARMATURES AND ee (Theory and Practice). By 
F.M. WEYMOUTH. Price 7s. 6d., post free. 
TaS INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
8. RAM. Price 7s. 6d., post free 8s. 
A POCKET BOOK OF kept tah erp ENGINEERING FORMULE. By 
W. GI aud Н. M. KILGOUR. Price 7s. 6d. net post free 7s. 9d., abroad, 8s. ; 
large-paper edition, ie 6d. net, post free, 18s., abroad, 13s. 6d, 
„% THE ELECTRICIAN " ынкы In Two Volumes. Price: Stout 


28., t free, 2d., each $ tro cl 23. D , 

Ds od. oh. MAP Primen, M 8d., post free, bid. AD sad paci e i. чи 

THE WORK OF HERTZ. By Dr. O. J. Loper. Price 2s. 6d. 

А DIGEST OF THE LAW OF ELECTRIC LIGATING, TRACTION, &c 
By A. C. CURTIS-HAYWARD, B.A. Price 8s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W. W. BEAUMONT. Price 88. 6d., post free. 

Уа ОР FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 


Neari d 
THE POTENTIOMETER AND ITS ADJUNOTS, By W. C Mowe 


I ti 
THE ELECTRIO ARC. By Mrs. AYRTON. 55 
"THE ELECTRICIAN” WIREMAN'8 POCKETBOOK. [Jn preparation. 
ELECTRIC TESTING FOR TELEGRAPH ENGINEERS. [In preparation. 


FULL CATALOGUE PQST FREE ON APPLICATION. 


NOW READY.— Vol. XXXVII. of “ THE ELECTRICIAN," bound in 


. THE ELECTRICIAN, APRIL 16, 1897. 


 BSTEELPLATE PORTRAITS, 


Of Willoughby Smith (out of print); W. Н. Preece, C. B., F.R.S.; Michael 


Faraday (1s. extra); Sir John Pender, G. C. M. G., M. P.; Sir William 
Thomson, F.R.S. (Lord Kelvin); C. H. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R. S. Prof William Crookes, F. R. S.; Prof. von Helmholtz ; 
Prof. W. E. Ayrton; Lord Kayleigh, F. R. S.; W. Field; Werner 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; William 
Sturgeon; Dr. John Hopkinson, F. R. S. Prof. J. J. Thomson, F. R. &., and 
id Henry С. Mance have been issued as Supplements to ‘‘THE 
LEOTRICIAN,” 


Copies of these admirably-executed Steel Engravings can be supplied, price 
1s. each, post free on roller, 18. 2d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 48., carriage paid, 68. ( U.K.) 


strong cloth. Price 17s. 6d., post free 188, 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 84. 


THE HOOKHAM METER CASE. 


The judgment delivered last Saturday in the patent action, 
Ноокнлм and OTHERS v. Јонмвом and orRERS, has many points 
of interest. The action was one for infringement, brought by 
the makers of the Hookham meter against the makers of 
the Perry meter. Both meters are of the motor type, with 
Foucault brakes, a principle suggested by Profs. Ayrton and 
Perry as far back as 1882, in the same patent as that in 
which their clock meter, or ergmeter, as they called it, was 
described. The Professors’ invention was before its time, as 
so many of their inventions have been. They constructed а 
few of the losing clock meters, these being found the easier to 
manufacture; but there was no great demand for them, and 
although they experimented with the motor type of meter, it 
seems that they did not sell any practically working instru- 
ments of this pattern. The meter market was at the time 
such a very limited one that these indefatigable inventors did 
not think it worth while to experiment further in this direc- 
tion; they did not pay the renewal fees, and allowed their 
patent to drop. In this patent, although the principle of the 
combination of a simple disc motor with a Foucault brake 
was Clearly referred to, no practical instructions were given 
which would have enabled even a skilled electrical mechanic 
to construct such an instrument; that such instructions were 
needed is shown by the fact that the Professors themselves 
preferred the clock meter in spite of the obvious disadvantages 
that it had to be wound up, and that it was not direot 
reading. Further, had it been possible to construct an 
accurately working motor meter in accordance with the Ayrton 
aud Perry specification of 1882 there is little doubt but that 
the Professors would not have allowed their patent rights 
to lapse in 1886. When, therefore, in 1887, Mr. Gxokox 
Ноокнлм patented and produced his meter he certainly 
deserved credit for bringing out the first practically working 
meter of the type in question. Before he could have 
brought it to that stage of perfection a great amount of 
experimental work must have been necessary, and since then 
he has lavished so much loving care upon his electrical infant, 
improving its habits, which were at first slightly irregular, and 
increasing the accuracy of its once somewhat barefaced state- 
ments, that we think it would have been an injustice to have 
debarred him from deriving a full financial reward. Indeed, we 
think Mr. Justice WII Ls exactly expresses in his concluding 
remarks the opinions of most of those who have followed this 
interesting lawsuit, and of most of those who are acquainted 
with the work of the patentees concerned. ‘I am truly 
sorry,” said the learned Judge, if my decision does involve 
hardship, but I cannot help the conclusions I have arrived at. 
They seem to me, after the most serious consideration, to be 
the right ones, after which there is no more to be said. But 
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ELECTRIC LIGHT. 


ALL CLASSES OF ENGINES 


MANUFACTURED 8Y 


RANSOMES, SIMS г JEFFERIES, L 


OATALOGUES AND PRICES ON APPLICATION. 


WORKS, IPSWICH; “rn, LONDON. 


LAMPS. 
Every Lamp guaranteed to be made at Breok Croen, Hammersmith. | 
4ROBERTSON"' Lamps have been proved by independent tests to be better than any other 


Lamp ever placed on the market, and are much cheaper than any other English made Lamps. 
200,000 to 250,000 Lamps of all sizes always kept in Stock. 


TE E — ... . Y О T TS Y 


GENERAL ELECTRIC CO., Ld., 69,71 & 88, Queen Victoria St, LONDON, E.C. 


And at MANCHESTER, GLASGOW, BIRMINGHAM, NEWCASTLE-ON-TYNE, HAMMERSMITH, &c., &c. 


MavorsCoulson r Concentric Wiring 
THE CRYSTAL ELECTRIC LAMP COMPANY, LIMITED. 


47, King Street, Bridgeton Cross, Mp s. 
OFFICES: ST. STEPHEN'S CHAMBERS, TELEGRAPH ST., LONDON, E.C. WORKS: KEMPSTON, BEDFORD. 
Telegraphic Addresses: Bulbs London," and ‘‘ Bulbs Kempston,” 


MANUFACTURERS OF ING ANDESGENT ELEGTRIG LAMPS. 


High Efflolenoy and Long Life. 


Trade Mark 'GRYSELGCO.'' Price Lists on Applioation. 


F. WIGGINS & SON S, >} 10, TOWER HILL, E., 


Telephone No. 3348 Avenue. 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


2 


P ADOPTED A EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, (@ 
AUUT ILU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc. 
And by the LONDON SUPPLY COMPANIES. 


AF VARIOUS TYPES на SIZES KEPT IN STOCK | 


? THE Sa 2 


E x FOR t UNDERGROUND: ELECTRIC MAINS <= 
DOULTON & 60., Lambeth, LONDON, S.E. 


LAMBETH, LONDON, S.E, eee eee St. 
WORKS: 5 ROWLEY REGIS, STAFFS. DEPOTS: LIVERPOOL .. . Soho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER. ‘Deanegate. 
ST. HELEN’S, LANCS. GLASGOW .Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS, PARIS...... Rue do Paradis. 
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in "THE ELECTRICIAN.” 


The following forms a List of the Leading Firms in the Eleotrloal and Engineering Trades, 
from whom all desoriptions of Eleotrioal and Engineering Plant, Apparatus, Instru- 


` ments, and Aooossorios oan bo obtained. 
Advertisers are entitled to entries in this List free of charge according to the size of their Advertisement, Additional entries are made at a low charge, 
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particulars of which will be forwarded on application to “ The Publisher.” Bold Type entries or additional matter can be arranged for with 


the Publisher, 
AGENTS (Electrical). PAGE 
Berend (O.) and Co., Dunedin House Basinghall-avente, London, E.C..... 12 
ents for Messrs. Hartmann and Braun, &c., &c. 
Dennis (W. F.) and Oo, 38 и вое соев, London, N o rer ee aa | 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephone Moeke, 
Drake and Torhamn, 66, * Westminster, London, 8. W. ........ = 
Sole ente f. or the Jandus Aro Lamp, 
International Electric Company ,55, Redcross-street, London, E. C0... 
ents for Mix and Genest (Limited), Berlin, 
Levi (J. & Oo., 97, Hatton-garden, London, Е.С. oo em es ed cs ез өэ оо om ow =з ow 15 
Agents for Jules Richard, Paris. 
Quicke, C. F. 72 авы Баташов, SOHO B.O, "—————— MÀ E 


ent for anony ргө 
Agents for “ Hows Incandescent Lamps 


Venner end Sillar, 10, Delahay-street, Westminster, р, Be. P QW. cesses. 14 
Agents for Chamberlain and Hookham, and lor Pritehetis and Goid. 
Wilhelm and Co., 11 & 13, Westmoreland-bldgs, Aldersgato-st., London, Е.О. 17 
Agents for ‘Hard’ Incandescent Lamps, a ad чш W. Киске & Co. - 
AQOUMULATORS. (See also BATTERIES)  - 
Chloride Electrical Sore вуашоаш, 39, Viotoria-stroot, London, S. W. 00 E 


t D. P.“ Battery Co., 66, Victoria-st., London, 8. W.; and Old Charlton, Kent.. 
Edison and Swau United Eleotric Liqht Oompany, Ediswan-buildin gs, 86-37, 


Queen- treet, London, E. O., and Branches ............. 2... eee . 80 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond. „k. C., & Millwall, E. 88 
Epstein Electric Accumulator Co., Victoria Mansions, 28, ‘Vlotoriarstréet, 

estminster, London, S.W. tMg—il i 2 
J. E. S. Accumulator Co., 18-12, Palace-chambers, Вгї 1де at., Westminster, 
London, S. W. 


7 
International Electric Company, 55, Redcross-street, London, E.C. — 
Lamina Accumulator Syndicate, Broad -streot Атепцэ, Load: do; E.C.. 9 
Balmony e M.) & Co., 61, eiie Oross-rd., London, W.C. — 
Siemens Bros. & Co., 12, "Queen Anne's-gate, London, S. W.; & Woolwich, "Kent. 6 
Tudor Accuntuiators,65, Gees e anchester 6 6% 6 оосо 0 %% %%% „%% % % % O e secs a 8 
Wright, A. J., 70, Farrlug lon- са, London, E. sis A 89 

ALTERNATORS. 

Brash Electrical Engineering Co. ‚49, 3 E.C. — E 


СДДАДЖДЕАДДЕДДХДХДЕЖХХЕХЛЕІХХДЕХЕХЕХХЕХЕХХЕХЕАХ ЕХ ЕХ КЕ ЕЈ 


1 & 88, Queen Victoria-st., London, E.C., & Salford: 28 
nion-ot., Old Broad-st. London; 4 Charlton Kent. 1, 27 

Slemens Bros. & ийсе Г да, в-йабе,Г,опйоп, 8.W. 14 Woolwich, Kent. 6 
AMMETERS. 


Berend (оза Oo., Basinghall-avenue, London, Е.С. ...... 2222224 4%?6ü 12 

Edison and Swan United Rlectrio Light Oompany, Ediswan-buildings, 86-87 
Queen-street, London, E. O., and Branches 

El зсігіс Construction Company, Wolverhampton; ‘and Dashwood House, Old 
Broad-btreet, London, E. CCC. 

Elliott Brothers, 101 | St. Martin’ a. lane, London, W.C.. 


a rond: Electric Co., 69, 
Johnson & Phillips, 1 


E. C.. ees@eee es ences 20 
Rohan i 66, Red — Urbane London, db ———ÉER" 0 
1 


5 
Siem ha Bros & Co.,13, Queen Anne’s-gate, London, S. W.;& Woolwloh,Kent 6 


ADDRESSES. 


J ULIUS SAX & 00., Ltd., Electrical Engineers and 


LECTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE RE STREET, LONDON, W 
Established 1855, 


Specialities—Electric Bells, Burglar Fire Alarms, Watchm 
Clocks = Fire 1 combined, Water а ев, ag аш ка. ц 
Electrio Vanes, Lig nductors, Spea bes, Gas Li 
5 Testing tod e ph Tnsentiion ta, Electrical агь 

ррега 

Automatio Oall Bells for Fire Stations, &o., fixed at ш Stations under the 

control of the Metropolitan Board of W orks. 


Cell Oalls for Police Stations, Prisons, &o., as devised for and adopted 
H.M. Home Office. Contractors to H.M. Post Office and War Ad 
Electric Эмн - рошеано and Public, Estimates Free on Application. 
ht Prise Medals awarded. 
Telephone No, 3548, Telegraphio Address: Sae London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
ET, LON erg M age Light Popnas 5 
eee, Lieder » Lamps, Switches, Electroliers, Bracka 


Lamps, ta, 
ko pace TAPAA in шы Banon for Kleotrio Lighting, Venetian 
3 &o. Tem htin 
short adoro Estimates free, Telephone o. 3 


ANTI-FOULINQ COMPOSITIONS. PAGB 
Indestructible Paint Company, 27, Cannon-street, London, B.C. ............ 83 
Kirkaldy ,(7.) and Sons, ast London Works, Garford-street, London, E. _ 38 

ARO LAMPS, (see Laxes) 

ASBESTOS. 

United Asbestos Company, Dook House, Billiter-street, London, Е.О. ...... 13 
‘Willcox (W. Н.) and Co., 84 and 86, Southwark-street, London — 

AUCTIONEERS AND VALUERS (Mechanical). 

Wheatley Kirk, Pon and Goulty, 49 Queen Victoria-street, London, E. C., and 
Manchester. 002096 зс о озооово ов осо SHOE овоо 5.0 C8 0.9 озод 060. 68066 090 8 * (EEEE E] B. 
BATTERIES. 
Chloride Electrical P e Syndicate, 89, Victoria-street, London, S.W....... 8 
40. P." Battery Co. otoria-st., London, S. W.; and Old Chariton, Кеш. .. 5 
Edison and 8wan ‘Honea 9 Light Company, Ediswau-buildings, 86-37, 
Queen-street, London, E 
Electrical Power Stor. Co., 4, 1 Winchester. at., Lond., E. O.; & Millwall, E 88 
Epstein Electric Accumalator Co., Victoria Mansions, 28, Victoria-street, 
Westminster, London, S. W. 
General Electric Co., 69 71,& 88, Queen Viotoria-st., aioe 
“I.E.S.” Accuinulator Co., 78-79, Palace-chambers, Bridgo-s Weatmiaster, 
London, B.W. „зешш. ⁵—:—:f!! ETE E as 
International Electrio Company, 55, Redcross-strvet, London, E. C.. 
Johnson and Phillips,14, Union-ct., Old Broad-st.. London: & былш. eat 1, 27 
Krupka and Jacoby, 61 and 63, Watling- street, London, E P i 
Salmony [E M.) & Co., 61, Charing Cros8-rd., London — c 
Siemens Bros. & Co. 13 „Queen Anne’ 8-gàte, London, 8. W.. „K Woolwich, Kent . 6 

BATTERY JARS. 

Stiff and Sons, London Potteries, Lambeth, London, S.E. 2-2 — 


BEARINGS. 

Roller Bearings Co., 1, Delahay-streot, London, 8. W.. 8 
BELTING. 

Willcox (W. H.) and Оо. 9 84 and 86, Southwark-street, London, S. 2562959626969 6 646 == 
BOILERS. 


Clayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, Е.О. — 
Davey, Paxman & Co., Colchester; and 18, Queen Victoria-st., Loadon, E. O. 22 
Bastou, Anderson & Goolden, Broad Sanotu ry йиш, Broad Sano‘uiry, 
S. W. Works: Erith, Kent . e 
x and Platt, Salford Ironworks, Manchester . ———— ABE E 
eekg (J.) and Oo., Oholses, London, 8. WMW w̃-̃·- y ? 17 
CABLE COVERING ‘MACHINERY, 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton Kent, 1, 0 
Wilson (John) and Son, Vuloan Works, Johnstone, Scotland. T—— 
OABLE COMPANIES. 
African Direct Tel. Oo., Winchester House, 50, Old-Broad-st., London, Б.О. 81 
Anglo-American Telegraph Oo., 26, Old Broad-street, London, K. C 
Brazilian Submarine Tel. Co. „Winchester House, 50, Old Broad -st., Lon ion. 85 
Commercial Cable Oo., 258, Broadway, New York, U.S.A. London Office, 

65 and 56, Bishopsgate-street Within, London, Е.С 
Direct United States Oable Co. , Winchester House 50, Old Broad st., “London. 37 
Eastern Telegraph Oo., Winchester House, 50, Old Broad-st., London, Е.С... 83 
Eastern Extension Tel. Oo., Winchester House, 50, Old Broad - st., London, E. O. 83 
Eastern & S. African Tel. Co. Winchester House,50,01d Broad-st.,London, K. C. 84 
Indo- European Telegraph Co. „18, Old Broad-street, London, E. C. 2 83. 
West African Telegraph Co., Winchester House 50, Old Breed et London K. C 84 

OBLE SUPPLIES. 
British Insulated Wire Co., Preston ..................- ee mere e re ete — 88 
Callender’s Cable and Constraction Uo., 90, Cannon-streel, London, E. v. 
and Erith Marshes, Kenne 
. Connolly Brothers, 'Blackle , Manchester. London Agent: C. F, чок, 

72, Finsbury-pavoment, Е.С .. 

Edison and Swan United Electric Light ‘Company, Eliswaa- -baildings, 83. 37, $ 

Queen-street, London, E. G., and Branches i 
Elliott Brothers, 101, St. Martin’s-lane Charing Cross, London, W.O........ — 
Felten and Guillesume—3 1e Agents: W. F. Dennis & Co., 28, Billiter-at,, E.C, 1 


THE INDIAN AND EASTERN ENGINEER, 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER" contains the latest and most 
authentic information on all subjects connected with Engineering enterprise iu 
India and the East. 

Correspondence invited on any subject which mind be of interest to the profession. 

RATE OF SUBSCRIPTION (pay n advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) : — 

INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE Yearly 40s 
Published at 137, Canning At, CALCUD® N. 
LONDON OFFIOE : 28, Viotoria Street, Westminster, S. W. 


USEFUL HANDBOOKS. 


By EN". Be BA DT. 
Price hs. 6d. each, post free, 
INGANDESOENT WIRING HANDBOOK (WITH ТА pone), 
THE DYNAMO-TENDER’S HANDBOOK, 
THE BELL-HANGER'S HANDBOOK. 
HLEOTRIO TRANSMISSION HANDBOOK, 


"THE ELECTRIOIAN” PRINTING & PUBLISHING OO. зо 
1, 8 and 5, Sallab ary-court, Fleet eos. кышын, E. | 


- - 


C.; & Salford 23 


THE ELECTRICIAN, 


WwW AUTOMATIC 

STANDARD SCREW 

COMPANY 
MALIFAX _ 


ОН You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY: 
SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
The Largest Stock of Miscellaneous Machinery in the 
Kingdom, Ready for Prompt Delivery. 


APRIL 16, 1897. 


THE ELECTRICAL DEVELOPMENT AND FINANCE 
CORPORATION, LIMITED. 


CAPITAL - £500,000. 
CHAIRMAN.—His Git the DUKE OF } NEWCASTLE. 
CONSULTING ENGINEER.—F. H. MEDHURST, B.Sc., M.LE.E. 


890, Westminster, S. W. 
Telegraphic Address: Telephone No. 3419. 


Victoria Street, 
‘t UNIPOLAR LONDON." 
The objects of the Corporation are the development and financing of 
approved Electrical and Industrial Undertakings of all kinds, 
All communications should be sent to the SECRETARY 
address. 


at the above 


D. H. BONNELLA & SON. 


IVORY, BONE, HORN & WOOD TURNERS. 


Manufacturers of 


BELL PUSHES, INDICATORS, BELLS, SWITCH BLOCKS. 


NAME AND ADDRESS TABLETS. * X” RAY APPARATUS. 
ANCANDESCENT LAMPS, FLAME LAMPS n Speciality: 
Electric Light, Bell and Telephone Fittings of Every Description. 
58, MORTIMER ST., LONDON, W. 
Steam Works: 42 & 43, KIRBY STREET, HATTON GARDEN, 
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CABLE SUPPLIES—Continued. PAGE 
Fowler-Waring Cables по 1 Fenchurch- street, London, E. C.; &N.Woolwich — 
General Electric Co., 69,71 & 88, Queen Victoria-st. „London, E. C.; & Salford. 

.)& Co. Belford. Manchester; and 89 9 Viotoris-st. London, B. W. 10 

ey's(W. T.) Tel. Works Oo., 27 Martin's. Iane, Lond., E. C.; and N.Woolwich 1 
N and Phillips, 14, Union-ot., Old Broad-st., London; '& Ohariton, Kent 1,27 
London Electric W | Co, 24 house-yard ,Golden-lane, London, E. C. а 
Salmony = . M.) and Co. aring 088-road, London, W.C. — 
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„Wharton and Down, 83а, New Bond-street, London, ..........—.-. 
Laurenoe, Scott and Co., Gothic Works, Norwich .......... ҮРҮ "—— 32 
Mather and Platt, Salford Ironworks, Manchester .......................... 28 
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Macfarlane and Co., Glas go e. e „ 
LEAD MACHINERY. 
Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland 000000 © о о00 о о 000008 00 909 
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Johnson & rhillips, 14, Onion-ot., Vid Broad-st., London; € Chariton, tens. 1, 27 


Muirhead and Co., 54, Oid Bro d street, r. O; and Elmer’s End, Kent. 
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Kingtisher Patent Lubrioation Co., Leeds 
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MANUFAOTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow........ 
Drake and Gorham, 66, Victoria-street, London, В.%ў....................... 
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8.W. Works: Erith, Kent.......... 9 G96 феоововеоово оо в оо овоо еә 
Ediscn and Swan, United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. C., and Branches 
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General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford. 
Henley's (W. T.) Tel. Works Co., 27, Martin’s-lane, London, aud N. Woolwich. 


Johnson erie Union-ct., Old Broad-st., London ; & Chariton, Kent.1, 97 


Laurence, Scott and Co., Gothic Works, Norwich... PRA VETE CE ST V 
Lundberg, A. P., Predom r itosi; Kingsland, London, М, о озооооооовоо ее ое 
Muirhead and (o., 54, O.d Broad-street, E. C.; a-d Коега End, Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E.C.... 
Sax (Jalius) and Co., Ridgmount-street, Store-s London, W. OOo... 
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PUBLIC STREET LIGHTING. 


Ealing. 

St. Pancras (London) 
Oxford. 

Dublin. 

Brighton. 
Portsmouth. 
Stafford. 

South Shielda. 
Blackpool. 

Bristol. 

; Edinburgh, 
Nelson. 
Aberdecn. 
Londonderry. 
Taunton. 
Zristol. 
Burnley. 

Bray. 
Wolverhampton. 
Tunbridge Wells. 


ROYAL EXCHANGES. 


Manchester. 
London, : 


PIERS & ESPLANADES. 


Blackpool Pier. 
Southsea Esplanade. 
Hastings Pier. 


RAILWAY STATIONS. 


Stoke-on-Trent. 
Norwich-Thorpe. 
Glanmire, 


DOCKS.—Singapore 
| Barry. 
Limerick. 


‘THEATRES, HOTELS & RESTAURANTS. 


Holborn Restaurant. 
Hotel Cecil.' 

Hotel Victoria. 

St. Enoch Station Hotel. 
Restaurant Frascati. 
Empire Theatre, 
Criterion. 


POST & TELEGRAPH OFFICES. 


St. Martin’s-le-Grand (London). 
Birmingham, 
Manchester. 


FACTORIES. 


Willans & Robinson’s, Thames Ditton. 

Dutton's, Worcester. 

Midland Railway Carriage and Wagon Co., 
Shrewsbury. 


SHOPS. whiteley's, London. . 
— Civil Service Store, London. 

Kino's, London. 
Jones Bros., London. 
D. H. Evans & Co., London. 
Horne Bros., London. 
Kendal, Milne & Co., Manchester. 
Clery & Co., Dublin, 


YVARIOUS.—Dublin Museum. 


Imperial Institute, S. Kensington, London. 
Central Polytechnic, Regent Street, London. 
North Western Arcade, Birmingham, 

Band Stand, Hyde Park, London. 
Winchester House, London, &c., &c, 

Royal Arsenal, 

Ballater Station during the Taar's viait. 


7) | The Makers ef these Lamps are too jealous of tholr reputation 


to allow unsorupulous statements to Interfere with tho un- 
rivalled suooess of the Lamp. They continue to combine 
the most Careful Manufacture and Finish with Exoollenoy of 
Design; and are prepared to Indemnify purohasers against 
all olalms In respoot of Patent Rights. 


ILLUSTRATIONS, REDUCED PRICE3, AND FULL PARTICULARS ON APPLICATION, 


! 
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Classified index to Eleetrleal Trades.— continued. 


METERS (Electricity) PAGE 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 14 
Edison and aan United Electr-o Light Company, жашташ» 86-87 

Queen-street, London, E.C., and Brauches.. DR ... 80 
General Electric Co., 60, 71 & 88, Queen Viotoria-st. London, E. G.; ‚ & Salford 98 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. I, 27 
8 Scott and Oo., Gothic Works. Norwich..... ... 2 

nghouse Electric Co., 82, Victoria-street, Westminster, London, "B. W. — 
миси PHONES. 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 

Shaftesbury-avenue, London, W. C.; and Coventry, England.............. — 
General Electric Co.,69,71 & 88,Queen Victoria-street London, E. Y & Salford 28 
International Elect Company, 55, Red Cross-streel, London, E. G — == 

MOTORS (Electric). 

British Tbomson-Houston Co., 88, Cannon.street, London, Е.С ........... 18 
Electrical Co, 49, Queen Victoria-street London E 0 1 

Clayton Foundry Company, Clayton, Manchester ..... 

Crompton & Co., Mansion House-buildings, London, E. C.; ; ' & Chelmsford. 16, 21 

Crypto Works Co., 22, Clerkenwell-road, London, EC . 17 

Easton, Anderson & Goolden, Broad Sar сіце ry- chmbra, Eroad Sanctuary, 

8.W. Works: Erith, nl ва нов ваа ние ав кето 38 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 &  . 

87, Queen-street, London, E.C., and Branchen 80 
Е с Construction Company, W ‘Wolverhampton; and Dashwood House, , Old 

Broad-street, London — 
Gener Eleotrio Co., 69, 71 & 88, Queen Victoria-at.. "London, Е G. * Salford 28 
Greenwood and Batley, Armley-road, Leeds; and 16. Gt. George-st., Londen — 
Holmes (J. H.) & Co., Newcastle-on- уте; ‹ * 17, Soho-square, London, W. 4 
Johnson & Phillips,14, Union.ct., Ol st., London; & Charlton, Kent 1,37 
Laurence, Scott and Co., Gothic Works, FFF 
Mather and Platt, Salford Ironworks, Manchester q . 3i 
Newton Electrical Works, Taunton, England oer РОГИ К ы 
Siemens Bros. & Co., 12. Queen Anne' e-gate, London, 8.W. and Woolwich 

кон сомростмча “COMPOSITION. 
Co., Dock House, Billiter-street London, . CC. Q æ asas 13 

NON-MAQNETISABILE WATCHES. 

Smith (©, ) and Son, 9, Strand, London, W.C. an me эз оз эе эз ао ею OD оо ео ош оо то —— 

OIL FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 23 

PAINTS (A. pied .) & Co., 92, Midland-road, St. Pancras, London; and е cheater 18 

tible Paint Co., 27, Cannon-street, London, B. C0. 88 
ip ooo TE 
pman [] noery-lane, Lon on, W.C. 5953565 2922929 оо се овоо оо оо шо 2 77 

P oranan G.), Norfolk House, Norfolk-street, Strand, W. ............ 14 
Ballers S deen-st., London, E. O.; and Hanley and Tipton 11 

POROUS CELLS. 3 awe d 

toin Elco. Acoumnlator Co., Viotoria Mansions, 28, Victoria-street, 
estminster, ондор, Бү о.з 2 99) 2 

x оо J.) and Sens, London Potteries, Lambeth, London, E. W. — 
Allen, Son and Co., Bedford; and 19, Great Geo „ London 8. ria-st, or — 
Ваше 9 E & Oo., Ledsam-st. Works, Birming and 9, Vioto 

n on, COR BHR CH SCeEBO CB AR EH ое о m 
Easton, Anderson & Goolden, Broad Sanctuary: chambers, Broad а 
Works: Erith, Kenn Vu de re ee 88 
SAND BLAST APPARAT J8. 
hman's Patent Sand Blast Co., Broadheath, near Manchester sac 18 

SOREWS, TERMINALS, Во. 

Automatic Standard Screw Co., Halifax €e€9»090908900€0980900$80€900090900207»7020880€90€000020 3 
Edison and Swan United Electric Light Company, ашлап ада #9, 

Queen-street, London, E. O., and Branches .. B0 
Lehmann, Bros., 88 Hampshire-street, Torrisno-avenue, London, N.w.. 2 

SCREW кА reg А 
Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London, N. W. ... 

SHUNT-BOXES. i 5 * 

66 S W., 44, Hatton-garden, and Great Saffron-hill, London, B. C. 20 
Edison and Swan United Electric Light Company, Ediswan-buildinga, 86-37, 

Queen-street, London, E.C., and Branches .............................. 9^ 
General Electric Co., 69,71 & 69, Queen Viotoria-st.,London, E. C.; & Saltora 13 

A. P., Bradbury street, К ad, Lo on. N. оооооз обов оо ооое 8 
- STONEWARE AND PORCELAIN | 
Doulton апа Co., Lambeth, London, S. E. 66 6 6 6 ое о —R＋h C4444 23 
E AD (3.) and Sons, London Pottery, Lambeth, London, S. . . — 
See ACOUMULATORS. 
SUPPLIES Walle er T on M EO 

e Ov, 4, Fen urch-street, London pweesee оо оо овое з 

Indestructible Faint Co 27, Cannon-street, London EC. e 
Johnson & Phillips х don aisi Broad.et., London; & Chariton, Kent!, 27 


(O.) and Co., Dunedin House, Pasinghallsvonne London, Е.С... 12 
Crompton and Co., Mansion House. buildings, E. O.; and d Chelmsford . 1623 
Dorman and Smith, Salford, Manchester; and London and Glasgow...... 95 
Drake and Gorham, 06, Viotoria-streot, London, S. W.. —M <= 
Anderson & ‘Goolden, Broad Sanctuary-chambera, Broad Sano‘uer n 
S. W. Works: Erith, Kenn ааа ае 38 
Edison and Swan United Electric Light Company, Бажа ышк к, 
Queen-street, London, E.C., and Branchen 80 
Electric Construction Co., Wolverhampton; and Dashwood House, Old . 
Broad-st., London, E.C.......... ee ae 
General Electric 68 71 & 88, Queen. Victoria-st., London, E. C.: & Salford £3 
Holmes (J. H.) & Co., Newoastle-upon- Tyne; &17,Soho-square, London, W. 4 
Johnson & Phillips, 14, Union-ct., Old Broad-st,, London; & Chariton, Kent 1,27 
Leurenoe, Co., Gothi тонет (A: 08 006 00 зпооооооово ое 2 
Lundberg, A. Bredbury st. амин pe eee олдоп, E. e. . . 8 
Nalder -and Co., 1 Lion-street, Clerkenwell Фо ce 18 
тд мша Bros. & Co., iz’ Queen Anne's-gate, London, B, W. ; & 7 Woolwich. 6 
8 Bros. Manchester, London Agent: C, F, Quicke, 73 
vement. f i 6 %% % %% „% „ 6% „%%% „%%% ве = ‚чис een 23 
Bilton and Swan United Electric Light Company, Ediswan-buildings, 32-97, 
Queen-street, London, E. C., and Вгапсһев.............................. 30 
Genera! Electric Co. ,09,71& $8, Queen Victoria-st., London, <Ò; & Salford.. 23 
Victorias Rubber Company, Edinburgh %%% d 
TELEPHONE APPARATUS. 
C. T.C. and Manufacturing Uo., 186-158, Shaftesbury-avenue, London, W. O.; 
and Coventry, England, *0«6890909499 „„ 00 а Conse 2 „ % „%%% овой „% „%% „% „%% ев == 
Мт Ja реф 9410, На 
ames 0, ton- garden, London, В.О, e€9$.5099000*902s206020€9 se == 
TOOLS. —Kiiche (W.) & Co., Elberfeld, Germany. Agents for „ K.0 Kingdom: 
Wilhelm & Co., 11 aad 13, Westmoreland-Balldings, London, EC. . 4 11 


TELEPHONES 
C.T C. and Manufacturing Oo., 183-188, Shaftesbury-1 venue, London, W 
and Coventry, Eagla 
Edison & Swan United. едг ‘Light Company, "Ediswan-bui'diags, 86- 37, 
Nan rere кор, E. C., and Branches 
General trio Co., 69,71 & 88,Queen Victoria-st.,Loadon, E. C.: & Salford 
Telegraph Manufacturing Co., elaby, near Warrington, and 11, Queen 
Vioto t, London, E.C.; and 
Western Electric’ Co.. 79. Cole 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101. St. Martin’s-lane, Charing Cross, London, W. C. 
Henley’s(W.T.)Teleg. WorksCo.,27, Martin's-lsne, Loudon, & N Woolwich 
_ Johnson & Phillips, ns Union-ct., Old Broad-st., London; &Charlton, совр 1 


3 


17өРроо 060009 6 eseeoeeGcaneveeeee ое 


leman-street РОО с. Ж. C. ЕДАДДЕДЕХЕАДЕДЕДЛЕДДАЕ 


7 Muirhead & Co., 54, Old Broad- street, E. C.: and Elmer’s End, Kent....... 
Sax (Julius) and Co, Ridgmount-etrest, Store-steet, London, W.C. e... 
Pomas Bros. & Queen Anne's Gate, Lo don, S.W.; & Woolwich 
elegraph а apa S Co., Helsb H near Warrington, and 11, Qa- en 
Viotoria-street London, E. G. 3 and {verpool „эө ee) 89 eene. „ 0 
TRANSFORMERS. 
Brush Electrical Enginee Co. 49, Queen Victoria-street, London, Е.О. 


C. T. C. and Manufacturing 

PA ree 40n & Oe. ы England . 
Crompton & 

Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S. W. Works: Erith, ent 

Edison & Swan United Electric Light Оошрапу, Ediswan-bulidiugs, | 86-87 
Queen-street, London, E. C., and Branches 

Electric Construction Co., Wolverhampton, and Dashwood House, oid 
Broad-st., London, E. CO O ао ооо ооо ононе оаа е 


›,, 186-188, Shaftesbury-avenue, London, WG.; 


"TN 
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— 
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Mansion House-buildings, Loudon, Е.С; '& Cheimsford. 16, эз 


General Electric Co..69, 71, & 88, Queen Victoria-st. „London E. C; & Salford 23 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 1.27 
tt and Co,, Gothic Works, Norwich ...... 
Siemens 2 Bros & Co., 12. Queen's Anne's-gate, London, 8 Ws 7 Woolwich 8 
Westinghouse Electric Co., 32, Victoria-street, Westml. steg, London, S.W... — 
TRANSMITTER 
C.T.C. and Mevalsctunne Co., 186-188, Shaftesbury-avenud, London, W.C.; 

and Coventry, England.............. — 
Edison & Swan United а Light Company, Ediswah-bail Hogs, 86 87 

Queen-street, Londoo, E. C., aud Braoches 80 
Electrio Construction Co., Wolverhampton ; and Dashwood House, Old 

Broad-st , London, E.C. 62 66 „ 6 ое — 
General Eleotrio Co., 69-71, Queen "Viotoria-st., London ЕС. i ‘and Salford 23 

TRAVELLING CRANES. 
n, Anderson & n Bread Sanctuary Chambers, Broad Sanctuary, 

S. W. Works: Brith, Кепї.............................................. 38 
Electric Construction Uo., ‘Wolverhampton; and Dasha нозе, Old 

Broad-st., London, E.C... — 
General Electric Co., 69, 71 & 88, Queen "Vietoria-st., "London, E-C.;&Sulford 93 

TURBINE, ‘MAKERS. 
Easton, Anderson & реек, Broad Sanctuary Caambors, Broad Sanctuary, 
S.W. Works: Erlth, Kent.......... ........ Rane amas snide quic aai a 33 
Gilbert Gilkes and Co. кеш! 2556566666 „ „ „4446 **e09*«0699*920900*5008*90990000206€9 81 
Günther (W.) & Sons, Central Works. Oldham ER еее T 
Howes, S., 64, Mark-lane, London, E . GGG ee 2 % %% „% „6% „%%%“ 4 
TURNERS (ivory and Hard Wood 

Bonnella and Son, 53, Mortimer-st., W.; and 42-43, Kirby-st., London,E.C. 20 
UNDERGROUND MAINS. 

Callender’ 8 сае and Construction Co., 90, Cannon-street, London; Erith 

rshes, Kent ......... 

Johnson & Phillips, 14, Union-ct., Old Broad-st.,' London & Chariton, Kentl 27 
VAOUUM TUBES. 

Bonnella (H. D.) and Son, 58, Mortimer - street, London, R 29 

Edison & Swan Unitel Electric Light Company. Ediswan B iüdiegs 36 & 

87, Queen-street, London, E C., and Branc „„ „ веса вате во гаьо 
Hicks, Jamo: J., 8, 9 and 10, Hatton-garden, London, S — 
Wilhelm & Со., П * 12, Westmoreland. bldgs., Aldersgate- st., London, E. O. 17 

VENTILATING. 
Belliss (G. E. dot a & Co, 55 steeet Works, Birmingham; and 9, Viotoria- 
street, Loudo €906006e0«0902209006060»0538€60224090800250«0*25099090c0*9»9 озооооа — 
Blackman т Company, 68, 'Fore-street, London, RC. FFF 
Matthews & Yates, Swinton, Manchester 6 6 %% „%% „% „%% % %%% „% % ое о „6 6 6 6 „ „ „ 6 6 66 „% 3) 
VOLTMETERS. 
Crompton & Co. апаат House-buildings, London, E. C.; & Chelmsford. 16,23 
Drake and Gorham, 66 toria-stree adon, S. %. 3 
Е lison & Swan Vatted Y Rleekrie Light Co np lay, Edlswan ‘Baildiags, 96 & 

87, Queen-strcet, London, E.C., and Branches ....... e... 3) 
Electric Construction Oo., Wolverhampton ; ; and Dashwood ‘House, Old 

Broad- st., London, E.C... eeneeneaca 6 %% % „„ „ „„ „% e „„ оо — 
Elliott Brothers, 101, 8t. Martin’ s-lane, London, W. /. жа ва невы; аа 
Evershed and V gnoles, Woodfield Works, Marrow-rd. rd., Lon on, MW... а! 


General Electric Co., 129 71 & 83, Queen Victoria-st., London, E.C.; & Salford 
Johnson & Phillips, 4, Union-ot., Old Broad-st., London; 
Muirhead & Co., Б, ola Broad-street, E. C.; and Elmer 's End, Kent 
Nalder Bros. and Go., 16, Red Lion- street, Clerkenwell London, Е.С. .... 
Nalder Brothera & Thompson, 84, Queen-street, Cheapaide, Londos. EC. .. 
Paul, B W., 44, Hatton-garden, and Great Saffron-hill, Loadon, Е.С. .... 
Pitkin, J 68, pea а юй гоз Clerkenwell, H. (00. 
Richard, Jules, . 60 %%% „ „ „ „ „446„„ „„ „ 6 „ 006 6 06 „0 
Salmony Ч.М.) ан d Co., 118. 190, ‘Charing Cross. road, London W.C....... 
Siemens Co., 12, Queen’ 8 Anne’ e lago London, 8.W.; & Woolwich 
Men "lames 16] Cambridge-street law U—— 4 
LOAN 
ids Harburg Tadia Rubber C. Co. (F. Winter , London-wall London, E.C. 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
WIRE (Covered and Uncovered). 
Bri Insulated Wire Oo.. Preston . 20005 6 овооео ов e вовсе ео ў 2 „ „%% %%% оо оо 
Connolly Brothers Blaokie , Manchester—Agent: C. F. к, 72, Fins- 
bury-pa vement, n don, € 995502095 oe oe обоев о Bai 
Е lison & Swan United Electric Light Company, Ediswan Buildings, 86 & 
87, Quééu-street, London, E. C., and Branches .. ——À 
Feltenand Guilleeumo—Sole Agents, W. F. Dennis and Co, 35, Biliiter-st., 
Londo . . 22 *0 eee 000000 — 02000 
Fowler-W Caoles Co.,10, Fenchurch-st., London. E. C. Ai & N. Woolwich 
Generel Elec Oo., d ase 71 & 83 9 E 433 C.; & Salford 
W. T.) and Co. nohes an London 
отог { inne, Londo N. Woolwich 


Henley's (W. Worte G. Fir Martin's „lane 
Johnson { Phil, 1, a bid че 


H. M. ant 85 81,0 oe Gross Pond, АТА W.C. 
Salmony ( , ing E 


SGeeecaerHeseoeve see ee seen 00 T] 


; Liv 1. 
солон; London, .O 


. @ af ao me os GS ою ог QD CD 


Co., 
WIREGOVRRINO MACH 


Johnson 
ита & Swan United Electric саа as ошау, Edlsvan - bui d nge, 86-87, 


— — 


doen- street, 
мач and Qoulson, 47 


ton Gross, ters@oeraceeese QA Ub GO GD GD оо OG 
Lary fer ey | 


& Charlton, Kent 137 


18 


5581. 8 : 8 8 1.128581 


6 
1 


14 


Phillipe, 14, Union-ot. Old Broad -t. London; & Chariton, Kent 1,°7 


8) 


| 
| 


we 


| 
| | 


| | || Wn 


um 


C —" ⁰ {71 AAN С = 
MSN — * «m э” <= 


THE ELECTRICIAN, APRIL 16, 1897. 


ANIONA SV9 OLLO., S.A ISSOUD 


к 34517 214329]3 


pesds-ysiy JeUIWON 'd'H OS 


С Се. С С.О ЧС УС с бесе 


- 
` 


Greatly Reduced Prices. 
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THE EDISON & SWAN UNITED ELECTRIC LIGHT CO., Lr», 


MANUFACTURERS AND CONTRACTORS TO 


THE BRITISH ADMIRALTY, POST OFFICE, WAR OFFICE, ALL BRITISH RAILWAYS, ELECTRIC LIGHT COMPANIE3, THE NATIONAL TELEPHONE 
COMPANY, COLONIAL GOVERNMENTS, MUNICIPALITIES, &c. 


Head Office, Warehouse and Showrooms : 
Diwan Buildings, Queen St., London,! London, Е. С. 


LAMPS FITTED WITH ANY TERMINAL, 


STANDARD LAT FULL SIZE. 


ТОТА ARG. | AMPS | 


54:19:02 


HORSELL ROAD WORKS, 
Ronald’s Road, Highbury, 
LONDON, N. 


West End Offices: 15, VICTORIA ST., WESTMINSTER, S.W. 


Telegrams: ARCAZON '' 


pu 


"UR 


LONDON." 


|FARBUROG INDIA: RUBBER C. co. 
on don Warehouse FWI 


128, “LONDON МАГЕ, WOOD STREET, EC. 


~« WORLD 
RENOWNED 


EDISWAN 


LAMPS. 


These Illustrations are Full Size. 


WEST END OFFICE: 
53, Parliament Street, S. W. 


BRANCHES AND AGENCIES THROUGHOUT 
THE WORLD, 


er ТИ. Electric „ | 


TII 
ү! 


Il 
al 


ii 


I 


LATEST FORM HIGH VOLTAGE LAMP. 


POCKET 
ACCUMULATORS. 


ELECTRIC 


ELECTRIC 
BICYCLF, and JEWELLERY, 
CARRIAGE BUTTONHOLE and 


LAMPS, 


ARCHIBALD J. WRIGHT, 


NENNEN 


Prepared at great expense, and giving simple directions 
"HOW TO DISINFECT" 


In cases of the various Infectious Diseases, as also in every-day 
Itte, will be sent Free on Application. 


THE SANITAS co., Ld., 


a HE 2 
| $ SANITAS- Ё 

EUCALYPTUS | 
\DISINFECTOR”} 


| e) 


' SANITAS co. LD, fa 


"AüV3H MON SNBOIWVLVD 30IA3O NOLLVNINA TI MIN 


HAND LAMPS, 


1 Has been proved by the highest authorities to | | E BETHNAL GREEN, LONDON, 
be the Most Efficient in the Market, ` DISINFECTANT MANUFACTURERS, AND SOLE MANUFACTURERS 
OF THE FAMOUS А 


Swinton, MANCHESTER. 


oo MATTHEWS & VAI ES,; 


“ SANITAS” 


DISINFECTANTS and APPLIANOES, 
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it is well-known law—no intelligent patentee can be ignorant 
of it—that, in order to give right to a monopoly, the patentee 
must not merely set a problem, and perhaps even render it not 
very difficult to solve, but must condescend to practical details, 
so that at the expiration of the patent the rest of the world 
may be able, without further experiment, to make the patented 
article. This condition, I think, Messrs. Ayrton and PERRY 
did not fulfil, and, if so, they cannot complain that another 
should travel by the road they have discovered up to the door 
which they did not unlock, and, having found the key himself, 
should unlock the door, go in, and shut them out.” 

The defendants’ case was conducted in such a skilful way 
that it seemed likely at first that previous common know- 
ledge" would be proved in respect of at least one of the 
claims of the Hookham specification. This seemed especially 


probable, as the specification had been very badly drafted. The 


judge found, however, that the method of combining the various 
parts to form a practically working meter'of the type in ques- 
tion was not common knowledge at the date of the patent, 
though the theory of the instrument might have been known 
to matliematicians and electricians. This point being decided, 
it was fairly obvious that the Perry meter was an infringe- 
ment. The Hookham patent, in describing the brake, referred 
to it as a mass of metal in the form of a disc, cylinder, or 
other figure of rotation, rotating in a magnetic field in sach a 
manner as to have ‘eddy’ or so-called ‘ Foucault’ currents 
generated in it," and specified that: Тһе electromotor may 
be of any of the ordinary forms now in use. It may, for 
instance, have a drum, ring, or disc armature ; or it may con- 
consist of a simple disc or cylinder rotating between magnetic 
poles." It further mentioned that the electric brake might be 
formed by the armature itself. This effectually covered the 
pretty cup armature used in the Perry meter. Moreover, the 
use of strongly-magnetised permanent magnets, the poles of 
which closely front one another, so as to form a narrow slit in 
which the armature revolves—an essential feature of the 
Perry meter—constitutes another of the Hookham claims. In 
the patent specifications, according to which the Perry meters 
were first made, the pole-pieces of the magnets were each in 
one piece and grooved, a feature of the Hookham meter also, 
and one covered by the Hookham specification, the difference 
being that the Perry grooves were considerably wider than Mr. 
Hooxuam’s, the braking action being consequently greater. In 
the final form of Perry meter, however, the circle of magnet 
poles was made up of a number of separate bent magnets, the 
ends of which inside the copper cylinder were stacked together, 
while the poles outside the cylinder were evenly distributed 
round the circumference. Although this is undoubtedly the 
magnetic equivalent of the HookHAM grooved poles, the only 
difference being that the grooves are increased in width into 
wide air-gaps, the Judge decided that this did not constitute 
an infringement of Mr. Hookuaw's claims for grooved pole- 
pieces. On this claim, and on this claim only, the defendants 
were adjudged costa. 

Although the decision is not directly of great commercial 
importance to the world at large, it may yet influence the 
future profit and loss accounts of the contending parties more 
than might be expected at a first glance. During the year 
1896 there was an increase of about 785,000 in the lamp 
connections of the various companies and municipalities in the 
United Kingdom. If we assume that this increase is mostly 
due to new consumers, and if we take the fairly high average 
of 50 lamps per house-connection, we find that 15,000 new 
meters must have been requisitioned during the year; and it 
is likely that this number will go on increasing for several 


of meters, and one good meter less to compete with means a 
considerable increase in the profits earned by those remaining. 
A new and accurate non-infringing meter which could be pro- 
duced at a less price than those at present on the market, 
though it would be neither such a gold miné to the inventor 
nor such a benefit to humanity as a light secondary battery or 
a nothing-but-coal-consuming primary battery, may still be 
considered a question d'actualité well worthy of the considera- 
tion of electrical engineers. 


REVIEWS. 


—— 


Die Wirkungsweise Berechnung und Konstruktion Elek- 
trischer Gleichstrom - Maschinen. Ву J. FISCHER - HINNEN. 
Third Edition. (Zürich: Albert Raustein). E 

The author of this work has set himself a very definite 
task, and he has thoroughly well acquitted himself of it. 
The volume forms a handbook, for use in the designing office, 
on the construction and design of continuous-current dynamos. 
It is a purely technical work, devoid of all matter (historical 
or otherwise) which has no direct bearing on the subject, and 
which might have served to take the edge off the almost 
cruelly practical treatment of it. The design of machines is 
dealt with step by step, every detail in the construction being 
duly considered. The only digressions are a chapter on the 
experimental determination of permeability, a reproduction 
of an article published by the author in the Flektrotechnische 
Zeitschrift, in 1894, describing graphical methods of solving 
some practical problems, and a section on the regulation 
of tramway motors. Empirical formule are used in many 
cases, but the manner in which they are derived is usually 
clearly explained. Methods of reconstructing & machine 
for a different output are also given, and both for such 
cases and for the design of new machines concrete examples 
are worked out. An excellent feature of the book is a chapter 
containing a summary of the formule and methods used for 
designing a machine, these being taken in order, and reference 
being made to the pages on which the formule are evolved. : 
Tue book is well illustrated by diagrams and sectional 
drawings of machines; there is an almost total absence of 
perspective views of exteriors, the author having made a rule of 
only illustrating machines of which he could obtain drawings. 
Thus, the chapter describing actual machines of various types 
is rather meagre, the makers who have responded to his appeals 
for particulars and drawings being mostly Swiss. 

We are glad to observe that the volume is bound in boards 
instead of being left unbound, as most books published on the 
Continent are. 

The book is certainly an acquisition to technical literature, 
and we look forward to reading а similar treatise on the 
design of alternating-current machines, which Herr Fischer- 


-Hinnen will produce towards the end of this year. 


Transformer Design: a Treatise on their Design, Construction, 
and Use. Ву GEoncE Арлмз, (Published privately.) 

The current literature on transformers is by no means 
extensive, and the little book before us now is a welcome 
addition. Unlike some technical books, it is written in clear 
and concise style. While the author does not pretend to 
clear up all the difficulties in connection with transformer 
design, as indeed is impossible, he gives a fair exposition of 
their leading features. He also gives, as the result of his 
handiwork, some excellent tables, which are useful in deter- 
mining the best proportions of iron and copper under certain 
given conditions. Anyone who has had to design a trans- 
former will appreciate the labour that may be saved 
by a few welldigested tables of iron and copper losses 
and weights for known types of cores. It would not 
be desirable to criticise these tables from any point 
of view other than that the compiler had in his mind; 
but it is obvious that their use is restricted by the assumed 
limiting conditions of temperature rise and efficiency. In 


years to come, There are comparatively few manufacturers | fact, here hangs the whole difficulty of building transformers 
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‘to any given specification ; and previous experience, with fixed 
types of plates and ascertained cooling surfaces, appears to be 
essential to success. The author has not, in our judgment, 
made the question of temperature rise quite so important 
‘as it really is. There is, in fact, a dearth of published 
tests in connection with the cooling surfaces necessary for 
special rises of temperature. So far as we know there are 
no generally available data, excepting some not very complete 
tests made by Mr. G. Kapp, mentioned in his last work on 
iransformers. No doubt, makers have data more or less 
reliable upon which they work, but they are naturally reticent. 
Transformers for central-station use are now frequently 
specified to have a rise of not more than 80°F. under full 
load for continuous working; and it is clear that their 
design must be very different from that of commercial 
transformers with a temperature rise of, say, 100deg. 
.À very low temperature rise, coupled with high efficiency at 
full load, and also at all-day load, necessitates a very expen- 
sive design and a cooling surface which is far in excess of that 
‚ given in text books. 
We notice that the author advises a square, or nearly square, 
‘opening for the windings, so as to make the magnetic circuit 
‘a minimum for the given area of opening. This is, so far as 
it goes, quite correct, but it neglects the important considera 
tion of cooling surface. In the majority of large transformers 
in which a low temperature rise is incumbent it is necessary to 
make the opening of rectangular section, with the sides in the 
ratio of about 1:1:5. These proportions increase the size of 
the transformer, but allow much more cooling surface, and 
permits of & lower induction in the iron core. 

On page 50, et seq., a clear discussion of the all-day efficiency 
worked out for a definite case is given, showing the important 
bearing that the iron losses have on the ultimate result. 

The little book is well printed and illustrated, and the index 
is well arranged. It should prove of assistance to students 
in general ; and the tables, with suitable provisions, are directly 
applicable to ordinary practice. 


‘Guide pour Le Soufflage du Verre. 
Gauthier-Villars et fils). 

While the importance of a knowledge of glass-blowing to all 
who carry out physical investigations is generally admitted, 
there is а peculiar lack in this country of facilities for obtain- 
ing any training whatever in the craft. It seems strange that 
our technical schools do not hold permanent classes for 
-teaching work about which so much unnecessary mystery is 
made by our workmen. In view of the fact, too, that there 
‚аге many persons desirous of learning to work in glass as a 
means of livelihocd, it appears remarkable that in these days 
of well-diffused philanthropy there should be so much diffi- 
culty in the way of their obtaining the necessary instruction. 
But to learn to blow glass from the directions on a printed 
sheet is usually unsatisfactory ; it would be like attempting to 
study the violin without a master. Those indescribable delicacies 
of touch and precision of manipulation, which may be summed 
up in the word **dexterity," can only come of actually watch- 
ing a glass-blower at his bench. A book, however, in which 
an earnest attempt is made to assist the beginner, undoubtedly 
fulfils & useful function, and especially so if it contain really 
practical hints in the more elementary parts of the subject. 

Prof. Lugol’s ** Guide" will be found very helpful in this 
sense, and should be generally appreciated. One thing is 
strikingly noticeable about the book, and that is the rigid 
order in which each department of the subject is introduced— 
exercises with a single hand, exercises with both hands, 
examples all duly laid out and described in the clearest lan- 
guage imaginable. Nor is the student permitted to wander 
forth to the Dunsen flame, which for him at this period may 
be supposed to possess a moth-like fascination, until he is 
made thoroughly familiar with the tools he will afterwards 
employ, and indeed with the proper use of the flame itself. 
The course of work then leads on through a series of interest- 
ing exercises, most of which are very carefully described and 
in some cases illustrated. The student is in this way prepared 
for the more difficult operations which follow, and he is able 
to read the sections relating to special apparatus with a proper 
grasp of their meaning. 


By P. Lugol. (Paris: 


Some thirty pages are devoted to the construction of vacuum 
tubes, but no mention is made there of the Róntgen lamp, so 
that to many this part will appear somewhat incomplete. 
Nor is there sufficient attention given to explaining the 
process of sealing on flat glass or metal windows to vacuum 
vessels: & matter which has considerable interest at the 
present time. But the descriptions of the various other 
operations are written with evident care and precision, although, 
at the same time, something less vague as to the annealing of 
finished glass work would have been useful. The cotton wool 
and hot sand, we are told, are again raked forward, and used 


‘to wrap the hot glass, all of which and similar methods, being 


of little use in actual practice, might well be laid aside. In 
the hands of the amateur the cotton wool invariably catches 
fire, andif the canary must be deprived of its gritty flooring, let 
it be put to a better purpose. Glass which is carefully blown 
to an approximately uniform thickness will need little pre- 
caution as to cooling. 

At the end of the volume will be found some notes relating 
to the graduation of glass measures, together with an account 
of quartz fibre preparations and other matters. 

The work, containing as it does, a number of actual 
examples for practice, is at the same time very concise and 
thoughtfully arranged; it will commend itself to all who, 
either for pleasure or from necessity, wish to become acquainted 
with the subject.—C, E. S. P. 


Our Weights and Measures: A Practical Treatise on the Standard 
Weights and Measures in Use in the British Empire, with Some 
Account of the Metric System. By H. J. CHANEY. (London: Eyre 
and Spottiswoode.) 

Admirably printed and illustrated as this little book is, and 
replete as it is with quaint and curious information, we must 
confess to a certain sense of disappointment on perusing its 
150 odd pages. The author, it seems to us, has fallen between 
two stools. To traders, inspectors and metrologists generally, 
an exhaustive and accurate enumeration of the weights and 
measures now in use within the wide and ever- widening limits 
of the British Empire would, no doubt, have proved a valuable 
work of reference. But, if that were the object in view, it 
would be difficult to devise a better form than that given by 
Mr. Latimer Clark to his useful little dictionary of measures. 
On.the other hand, if the idea were to bring out what may be 
termed the romance of pints and pecks, of firlots and 
firkins, of microns and metres, a larger dose of history and a 
more sequential arrangement of material, less reminiscent of 
Parliamentary reports, would have been advisable. 

So much for the execution of the work. Coming to its 


actual contents, a few gleanings from Mr. Chaney's pages 


may serve io give an idea of their varied nature. In the 
section dealing with ** Ancient Standards," we are reminded 
of the painfully inaecurate basis of our existing system of 
linear measure, it being laid down in 17, Edward II., that 
“ three barley-corns, round and dry, make an inch." Scarcely 
less liable to error, however, was a still more important stan- 
dard, we refer to the Scotch standard of liquid measure, the 
stoup of Stirling, which was defined in 1618 as being “8 
pounds, 7 ounces of French Troyes weight of clear running 
water of Leith.“ 

It will, we think, be news to many to learn that there is no 
general weights and measures statute applying to the whole of 
the United States, each state and territory making its own 
laws. This condition of affairs does not appear to have led 
to inconvenient diversity of practice in America. Here at 
home such legislative laxity coupled with our tenderness in 
dealing with long-established local customs—a tenderness 
which is the very béte-noire of the pedagogue—would have led 
to a chaos of weights and measures too terrible to contemplate 
with philosophic equanimity. To this day Colchester treasures 
a silver oyster, the “standard of measurement for Colne 
oysters." But for the relentless pressure of 500 years of 
legislation, the Corporation of every Little Peddlington in 
England would have had its own standard foot or pint pot, 
especially the pot. 

Probably one of the most instructive portions of Mr. Chaney's 
little book is Part V., dealing with the metric system. Here 
the brutal fact is brought out that this system no longer 
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proudly reposes, as many still imagine, upon the sure founda- 
tions of mother earth, but upon a certain iridio- platinum bar 
deposited at the Bureau International des Poids et Mésures at 
Sévres, about which institution and its useful labours the 
author gives much interesting information. Armies are 
regarded by the natural philosopher in much the same light 
as policemen by the revolutionary reformer, to wit, as neces- 
sary evils. All the same, the militant portions of society 
occasionally render services to science. For instance, we are told 
that ‘‘one of the earliest official attempts to define the English 
equivalents of Imperial weights and measures was that made 
at Paris by an officer of the Army of Occupation for the con- 
venience of the individuals composing it, which calculations 
were published at Paris on January 1, 1817, having been 
‘printed at the head-quarters of the army.” : 

Mr. Chaney's interesting volume may be recommended 
alike to metrical fanatics and to the admirers of our existing 
system of weights and measures. From the bewildering 
variety revealed in its pages the one will draw the comforting 
conclusion that such chaos cannot long continue; the other 
will indulge in the equally consolatory reflection that in а 
matter touching so many pockets, so many time-honoured 
customs, so many ancient landmarks, so many plain men, 
with votes, and so many excitable women, without them, no 
sudden and sweeping measure such as would placate the 
inveterate precisian is within the region of practical politics. 


NOTES ON THE ELECTRIC LIGHTING OF FORT 
WILLIAM. 


Fort William, a town in the county of Inverness, has a 
resident population of between 2,000 and 3,000 inhabitants. 
In the summer it is much frequented by tourists and others, 
who make it a centre for visiting the West Highlands, and 
also for those who wish to climb Ben Nevis. Since the 
opening, some two years ago, of the West Highland Railway, 
whose terminus it is, Fort William has awakened from an 
old-world village into à more modern town. The gas supply, 
which since its first start had always been unsatisfactory, was 
one of the first things that had to give way to a more up-to- 
date and better means of illumination. The price of gas at 
that time was 8s. 6d. per 1,000 cubic ft. Last year matiers 
came to a crisis as regards the provision made for the public 
lighting and also the private supply; for the gas failed altogether. 
The Commissioners were obliged to resort to oil lamps, which 
were hung upon the existing gas standards, and the churches, 
shops and private houses used paraffin lamps. 

Some time previous to this Mr. R. Frederick Yorke, who 
had lighted up with the electric light several large houses in 
the West Highlands by means of water-power, had gone into 
the matter of the electric lighting of the town. Owing, how- 
ever, to various difficulties at that time with regard to the 
water rights, the scheme had to be abandoned. At the crisis 
mentioned, however, he came forward with another scheme; 
and as the proprietors of the water offered exceptional facili- 
ties, the necessary agreements were soon drawn up. A 
company—the Fort William Electric Light Company—was 
then formed, and work was commenced. 

The water-power is obtained from the river Kiachnish, at a 
point some three miles:from Fort William. The river is a 
rapid one, with a series of small falls; so, in order to get the 
highest possible head of water for the turbines, à dam was 
built at some distance up the river, and the water brought 
down in an open lade or millrace for a distance of some 
1,400 yards, as shown in the accompanying plan of the 
system, At the end of the lade there is a suitable catch-pit, 
‘provided with an overflow; and a steel pipe 20in. in diameter 
is led from this point to the turbine house, close to the river 
bank, giving a total head of water of some 120ft. on the 
turbines, of which 100ft. act by pressure and the remaining 
20ft. by suction. The water in the lade has a mean velocity 
of 8ft. per second, and the discharge of the lade about 900 
cubic ft. per minute. The two turbines are of the ‘ Vortex 
type, and are 60 B.. each. They were constructed and 


erected by Messrs. Gilbert Gilkes and Co., of Kendal. The 
two dynamos were supplied by Messrs. Laurence, Scott and 
Co., of Norwich, being specially built to run with little atten- 
tion. The armatures are wound with two distinct windings 
in separate slots on the core. The main winding is taken to 
a large commutator, where the pressure is 500 volts and the 
current 90 amperes. The second or smaller winding is taken 
to a small commutator at the other end of the armature, the 
pressure being 120 volts and the current 12 amperes. The 
lower pressure current is used for exciting the field magnets 
and for lighting the turbine house, and so avoids fine wire 
being used for the winding of the field-magnet coils, and 
making a breakdown in the insulation improbable. The 
turbines and dynamos are direct-coupled, and run at 600 
revolutions per minute. The coupling used is flexible, thereby 
doing away with heating due to the machines getting out 
of alignment. As the turbine house is over three miles 
from the town, overhead wires are used. These consist of a 
stranded wire, 19/18 S.W.G., fixed to Langdon ‘corrugated 
insulators, on poles placed 60 yards apart. 

At Fort William a substantial house is built, containing the 


accumulator cells, switchboard room and stores, &c. The 
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accumulator consists of a set of 164 cells of the E. P. S. central- 
station type. The battery is charged in series, but for distri- 
bution the three-wire system is used, the centre wire of which 
goes to the middle of the battery, and is earthed. The switch- 
board, of enamelled slate, has two sets of 20-way cell regulating 
switches, with instruments for showing the current going out 
to the different circuits. In order to balance the discharge, 
and so keep both sides of the battery the same, two way 
switches are provided, so that the town incandescent lights 
can be switched on to either battery as desired. 
Distribution.—'This is effected by both underground and 
overhead wires on the three-wire system, 150-volt lamps being 
used. The underground cireuit is taken through the main 
streets of the town, supplying churches, hotels, shops, &c., 
along the route. This cable was manufactured by Messrs. 
Walter Glover and Co., and is insulated with diatrine, lead- 
covered and double steel armoured. Connections with these 
cables are made at manholes placed at suitable distances apart. 
Alongside these cables a 4in. earthenware pipe is run, and 
opposite each consumer a special pipe is put with a cover and 
side opening, so that connection is made in the manhole ; the 
house main is drawn into this pipe and enters the consumer's 
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premises by the pipe mentioned above, thus avoiding nume- 
rous joints in the main cables. Overhead wires are used for 
supplying the houses and villas situated at each end of the town. 

The meters used were supplied by Messrs. Laurence, Scott 
and Co., and the system by which the consumers are charged 
is known as the Norwich” system, i.e., the price per unit 
is. 9d. from one hour before sundown to nine o'clock at 
night; and from that hour until an hour before sundown the 
following day the charge is 44d. per unit, thus giving great 
encouragement to the use of the current during the period of 
light load. 

The public lighting consists of six arc lamps in the principal 
street, three being of the ornamental overhung type, while 
two, being presentation ones, are fitted with drinking troughs 
for horses at their base, and the remaining one with a fountain. 
The side streets and lanes in the burgh are lighted by incan- 
descent lamps of 82 c.p. and 16 c. p., for which the old gas 
‘standards are utilised, with the addition of an ornamental top 
and globe. | | 

The number of lamps connected up to date amount to an 
equivalent of 8,000 8-c.p. lamps. The Company commenced 
to supply the electric light on the ist August, 1896, the cur- 
rent being very rapidly taken up, and consumers coming on as 
fast as they could be wired and connected. Amongst them 
were six hotels, three churches, the Belfort Hospital, Court 
House and the prison, and all the principal shops and dwelling 
houses. 

The water-power has never given any trouble during the 
last severe winter, and the result of the working of the instal- 
lation for the past six months has given great satisfaction, 
both as regards the public and private lighting. Mr. Yorke’s 
aim is to render the working arrangements as simple and 
automatic as possible. In this he may claim to have suc- 
ceeded, when it is stated that a crofter who had never seen 
anything of the kind before was able, after a week’s tuition, to 
take charge of the electric and water-plant in the turbine- 
house. He is in communication by telephone with the engi- 
neer at Fort William, who instructs him when to start and 
stop running the machinery. Beyond this all that is necessary 
is an occasional inspection to see that all is in working order. 
The whole of the work has been designed by Mr. R. Frederick 
Yorke, who also holds the appointment of Managing Director 
of the Company. Mr. H. Wilson Bagot has been Mr. Yorke’s 
assistant, acting as resident engineer. Yorke's tubular system 
has been used throughout for wiring consumers’ houses, per- 
mission being granted by the Board of Trade for its use, 
which involves the earthing of the middle wire at each house. 
The installation is interesting as being the first town in Scot- 
land to be lighted by means of water power; and the success 
of Fort William should help to encourage other towns where 
mane howe: is available to adopt electric lighting by this 
method. 


THE CANADIAN NIAGARA POWER COMPANY. 


In April, 1892, the Canadian Niagara Power Company was given 
"an exclusive franchise for the development of power in Queen 
Victoria Niagara Falls Park, which is on the Canadian side of the 
river at Niagara Falls. This franchise is for. period of 20 years, 
with option to extend it for a century. "In payment for the 
franchise the Canadian Niagara Power Company is to pay an 
annual rental of $20,000 for the first 10 years, which amount is to 
.be increased $1,000 per year for the following 10 years, until at 
the end of the 20th year the rental would reach $35,000 per year, 
at which figure the Company may renew the franchise for 80 more 
years by giving proper notice. This franchise gives the Canadian 

iagara Power Company exclusive control of the development of 
the power of the Niagara on the Canadian side, and as the 
Canadian Niagara Power Company is practically the same as the 
Niagara Falls Power Company, owners of the big tunnel power 
plant on the New York State side of the Niagara, it gives what is 
practically one company control of the Niagara power develop- 
ment to a very largé extent. Under their franchise the Canadian 
Niagara Power Company were to commence work on or before 
May 1, 1897, ‘‘and to have proceeded so far with the said works 
on or before November 1, 1898, that they will have completed 
water connections for the development of 25,000 H. P., and to have 
actually ready for use, supply, and transmission, 10,000 developed 
H.P. by the said last-mentioned day.” 


Some months ago the Company made application for an extension 
of time in which to commence work, and in the report recently 
submitted to the Ontario Legis ature the Commissioners of 
Victoria Park recommend that the extension be granted, and it is 
believed that the action of the Government of the province will be 
favourable. US 

In the early part of the year," the commissioners say, **appli- 
cation was made by the company having the privilege of developing 
electrical power for commercial purposes from the waters of Niagara 
river within the park for an 18 months' extension of the time 
within which, under their agreement with the commissioners, dated 
April 7th, 1892, the initial works were to be constructed. Many 
meetings were held with the representatives of the company, and 
& large volume of correspondence was carried on during the year, 
in order that the commissioners might become fully informed in 
respect of the reasons that called for the extension of the time 
limit on the part of the company. "The commissioners also desired 
to consider all the circumstances and conditions involved in the 
application, and their bearing upon the future interests of thé park. 

" As the subject is not only of great public importance, but 
vitally affects the future interests of the park, ard as con- 
siderable opposition has been manifested to an extension of the 
time limit or to any variation of the agreement with the company 
—although such opposition is largely confined to the residents 
of the Niagara district—the commissioners think that a historic 
resumé of all the facts connected with the utilisation of the water- 
power of the falls is called for in order that an intelligent 
opinion may be had in reference to the subject. 

„At the outset the fact must again be emphasised that in 


founding the park, the government of Ontario made it a sine quá 


non that its establishment should not entail any financial burden 
on the province, but that the property should be made to yield 
a revenue sufficient for its yearly maintenance and improvement, 
and in addition pay interest on the whole outlay necessary for the 
purchase of the lands and for the extension work of reclamation 
and reconstruction. The necessity of providing annually a sum of 
not less than $40,000 for this purpose, had from the beginning a 
most important bearing upon the policy of the Commissioners. 
Having made efforts for some years to secure this very large revenue, 
without success, the Commissioners were compelled to look for new 
eources of income, and among these their attention was naturally 
drawn to the immense water power of the falls as one of the most 
promising means at command for raising revenue, more especially 
asa great enterprise had been organised on the American side, 
having in view the utilising of the water power of the Falls for 
commercial purposes. In the early part of the year 1889 a pro- 
posal was received by the Commissioners on behalf of a number of 
American gentlemen, among whom wasex-GovernorCornell and other 
well-known capitalists, for a grant under which some of the water 
power of the Horseshoe Falls could be used for the purpose of 
generating electricity as a motive power, and for lighting purposes, 
not only for local requirements, but for transmission to cities and 
towns in Canada and the United States. 


The commissioners carefully considered the subject in all its 
bearings, and decided that certain conditions should govern any 
agreement which might be arrived at, viz., that all the construc- 
tions required for electrical works should be placed as far as possible 
from the bank of the river, and in a manner which would not 
detract from the park design, and that all such works should be 
subject to the approval of the Park Commissioners, both as to 
position and character ; and further, that the conduct of operations 
within the park should be subject to the rules and regulations 
framed by the Commissioners. | 

** After protracted negotiations with the American applicants for 
the granting of a franchise on these c.nditions, an agreement was 
finally entered into under which the lessees were to pay $25,000 
per annum, of which two years’ rent was to be paid in advance; 
and at the expiration of ten years the rental was to be increased at 
the rate of $1,000 per annum until it reached $35,000 per annum 
in the twentieth year. It was further agreed that the lease should 
be extended for four further terms of twen'y years, at the maxi- 
mum rental of $35,000 per year. 

„Time was given to the promoters to enable them to organise as 
an incorporated Company, and to obtain the requisite capital to 
successfully carry on the operations. Having failed to accomplish 
this, however, the Park Commissioners were finally compelled te 
terminate the negotiations. 

„Some time after proposals for privileges similar to those 
arranged for with the American capitalists were received on behalf 
of Mr. Ferranti, an eminent English electrician, who, in associa- 
tion with well-known London capitalists, was then engaged in 
constructing an extensive electrical plant in London. As an 
evidence of bona fides, $10,000 was required as a forfeitable pay- 
ment, and one year was granted in which to organise and conclude 
a definite contract. Owing to unforeseen delays, and to the seem- 
ingly interminable difficulties in connection with the problem of 
transmission from their power station at Deptford to their London 
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station, a distance of over nine miles, the time for the closing of 


the contract passed and the deposit was forfeited. Several offers 


were then made on behalf of other United States capitalists who 
pere desirous of securing the franchise, but as they all asked for a 
considerable reduction in the annual rental that had been pre- 
viously decided upon, and proposed the payment of royalties and 
other considerations in lieu of such rental, the negotiations were 
necessarily abortive. 

* After some time had elapsed, the English capitalists renewed 
their application for the franchise, and having paid a second 
sum of $10,000 as a forfeitable deposit, the option was re- 
newed. Efforts, however, to finance the scheme in England 
again failed, but the representative of the English capitalists 
at last succeeded in inducing the present holders of the fran- 
chise, who are men in command of unlimited capital, to join 
the English capital, take up the options, and pay in the large sum 
necessary to make up the two years’ rental, whereupon an agree- 
ment was executed in April, 1892, and ratified by the Legislature 
of Ontario at the spring session in that year. Under the terms of 
this agreement, the Company were granted until May, 1897, to 
prepare plans, arrange finances, and begin work, which was to be 
sufficiently advanced on the Ist of November, 1898, to have water 
connections made for 25,000 m.»., and to have actually ready for 
use, supply, and transmission, 10,000 electrical H. p. ! 

* Since the execution of the agreement, the holders of the 
franchise have complied with the financial obligations imposed, 
and have up to the present time paid in the sum of $100,000 as 
rental up to the Ist of November, 1896, without receiving any 
material benefit therefrom. They now represent that as the trans- 
mission of electricity for considerable distances is stil in the 

experimental stage, and that before beginning work it is desirable, 
if not necessary, that this problem should be successfully solved, 
additional time should be given, and thby ask that an additional 18 
months be allowed for the completion of the works stipulated in the 
agreement to be ready by the first of November, 1898. 

* It may be pointed out that the works of the Niagara Falls 
Power Company, which are situated on the American side, and 
which are based on precisely the same principle of development of 
the water power, and for which no rental is paid the State, have 
been up to the present time wholly unremunerative, although the 
expenditure on the works and plant to date is stated to have been 
over $5,000,000. 

„In view of the magnitude of the operations required for 
the carrying out of this gigantic undertaking, and the ex- 
ceptional character of the machinery employed, the commis- 


sioners deem it but reasonable that sufficient time be given | 


the Canadian Company in which to thoroughly test and perfect 
al the appliances necessary to secure the success of the enter- 
prise before operations begun; and although it would appear 
that a somewhat smaller expenditure of capital would be called for 
in the execution of the works on the Canadian side, it will 
undoubtedly require an outlay of millions of dollars to complete 
the works which have already been submitted for the approval of 
the commissioners. 

* When the great financial responsibility and keen business 
experience of the group of English and American capitalists forming 
the Canadian Niagara Power Company is taken into account, it 
must be admitted that it would be difficult to obtain a company 
more capable of developing the work in a broad and comprehensive 
scale, and that their application for an additional period of 18 


months (during which rental is to be personally guaranteed), is at 


least well worthy of consideration. 


„It has always appeared to the Commissioners improbable that 
a market could be found in the vicinity of the falls on the Canadian 
side for large units of electrical power, at least for years to come, 
but that the success of the enterprise must depend chiefly on the 
. possibility of transmitting the energy over à wide area aud distri- 
buting it to large and small consumers in cities and towns more or 
less remote from the falls. The difficulties attending the economic 
transmission of electric power even to places as near to the Falls 
as Hamilton or Toronto, do not appear to be as yet fully overcome, 
while the machinery and appliances required to convey and deliver 
the energy to consumers will under any circumstances require the 
. expenditure of vast sums of money. It will thus be quite apparent 
that only an organisation having the command of unlimited capital 
and the knowledge which alone comes from experience, could 
reasonably hope to obtain a successful future. i us 

„In order to provide ample facilities for meeting any 
demand for electrical power which may arise prior to the 
carrying out of the works, the Company have offered to arrange 
-with the Niagara Falls Park and River Railway Company, 
subject, to the approval of the Government, for the temporary 
use of the surplus power which can be made. available at 
short notice in the power house of that Company, and they have 


also further intimated that the main works will be gone on with 


immediately it is found possible to secure responsible customers in 


~ 
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the vicinity of the Falls on the Canadian side to assure a market 
for the use of even 5,000 electrical Н.Р. a 

Having regard to the foregoing considerations, and the diffi- 
culties and delays which attended the securing of reliable parties to 
take up the franchise in the first instance, and, above all, having 
regard to the responsibility resting upon the Commissioners to 
secure the large revenue needed to maintain the park and its 
extensive outlying territories, the Commissioners, after the most 
careful and exhaustive consideration of the whole subject, decided 
to recommend the Government to grant the extension of 18 months 
asked for on the following conditions :— · | б. 

- © 1. That the Company shall not exercise the option in the 
agreement to terminate the same during the period covered by the 
extension, but that the payment of the stipulated rental should be 
guaranteed for that time. . -i . 

** 2. That in the event of a local demand for electric power arising 
in the interval, the Company should: be authorised to arrange for 
the temporary use of the Niagara Falls Park and river railway 
surplus power, but that the use of such power shall not be sanc- 
tioned beyond the date of the extension asked for, nor to an extent 
beyond the present capacity of the railway wheelpits and buildings, 
and upon such other terms and conditions as may appear just, and 
as shall protect the interests and revenues of the park." 


+ 


CONDUCTIVITY OF INCANDESCENT CARBON 
FILAMENTS.* | 


BY JOHN W. HOWELL. 


The first part of this Paper, which relates to the conductivity of 
carbon filaments, is in the nature of the discussion of a Paper read 
before the Institute by Prol. Anthony, at the May meeting in 
1887. Prof. Anthony spoke of a change from negative to positive 


Fia. 1. 


of the temperature coefficient of some carbon filaments which he 
had observed. He illustrated the change by a figure, which I will 
reproduce here for reference, Fig. 1. Prof. Anthony stated that 
this change did not occur in all filaments, and that he was unable 
to explain the circumstances under which it did occur. Prof. 
Elihu Thomson, in his discussion of Prof. Anthony's Paper, said 
that he had observed the same phenomenon, but had not investigated 
it sufficiently to explain its cause. | | 

About four years ago an inventor offered to the General Electric 
Company a method of coating carbon filaments with metal, claim- 
ing thereby a very great improvement in the performance of the 
filaments. The metallic coating was applied by heating the filament 
to high incandescence in the presence of the vapour which was 
obtained from a very thick dark-coloured liquid, the application 
being made by, the same means as is employed im the ordi 
hydrocarbon flashing process. The proof which he gave that his 
filaments had a metallic coating was the fact that the resistance of 
these filaments was lower at about.red heat than it was at higher 
temperatures. In order to test his assertions, I treated a number 
of filaments with his dark liquid, and, for a comparison, treated in 
exactly a similar manner a number of similar filaments, using ordi- 
nary gasoline. То the surprise of both of us, the gasoline filaments 
showed the same rise in resistance, after passing the dull red tem- 
perature, as was shown by the filaments supposed to have a metal 
coating. This fact led me to investigate this phenomenon.: I had 
previously. made resistance curves of a great many Edison lamps, 
which had filaments made without hydrocarbon: flashing, and I 
knew that the filaments of all these lamps continued to fall in re- 
sistance to the highest temperature which they would stand. As 


we had very recently adopted the hydrocarbon treatment upon our 


filaments, I assoeiated the change in the resistance curve with 


» Abstract of a Paper read before the American Institute of Electrical 
Engineers, | i ED. 
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treated filaments; The filaments which 1 have previously described 
as having the reverse curve, were quite heavily treated. I now 
made a set of 10 lamps with various amounts of treatment, all 
made from similar base filaments. "These lamps bad filaments the 
resistance of which, when cold, were 90, 80, 70, 60, 50, 40, 30, 20 
and 10 per cent. of the cold resistance of the original base. 

I found upon plotting the curves of these filaments (Fig. 2) that 
the untreated filament fell in resistance as it was made hotter, and 
that this fall continued to the highest temperature at which I 
dared run it. The slightly treated filament fell in resistance 
more rapidly than the untreated filament at first, and less 
rapidly as the high temperatures were reached, its curve 
finally rising above that of the untreated filament. As the 
amount of treatment is increased, the curve falls more and more 
nd at first, and less rapidly at the higher temperatures. 
When we reach the filament treated to 50 per cent., we find that it 
falls rapidly to about 50 per cent. of its cold resistance, and remains 
practically constant at higher temperatures. The curves of fila- 
ments treated to less than 50 per cent. all rise after reaching their 
lowest point, which is reached at about 50 per cent. of their three 
watts per candle voltage. These curves show the changes in resis- 
tance of these filaments. The ordinates are percentages of the cold 
resistances of the various filaments, so that all curves start from 
the 100 per cent. mark. The abscisse are percentages of the volt- 
ages at which the various lamps take three watts per candle. The 
bottom curve on this sheet illustrates the resistance curve of a 
carbon filament which had been treated to about 1 per cent. 
of its original resistance. This made a filament which was 
nearly all treatment. This curve shows an increase in resistance 
from its lowest point to the last point obtained of about 25 per 
cent. This lamp was measured at the Edison laboratory by Mr. 
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characteristics. The silk filaments were the most 
the roughest and the best heat radiating surface, while the tamadine 
filaments were very dense, and had a very highly lustrous surface. 
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(made by the ordinary squirt process) tamadine and paper. All of 


these base carbons gave the same curve, and all of them continued 
to fall in resistance as long as I was able safely to increase the 
temperature. These carbons were quite different in their physical 


Fia. 3. 


rous, and had 


| 


180 140 1 


Fig. 2.—Curves showing Changes of Resistances of Lamp Filaments with Voltage and Temperature. 


. Kennelly and myse'f, The readings were very carefully taken | 


upon very sensitive instruments, and there can be no doubt as to 
the accuracy of the curve, as it agreed very well with the measure- 
ments I had previously made upon the same filaments. These 
curves can be obtained a good many times from the same filaments ; 
so there is no permanent change in the filaments which in any way 
accounts for the rise in resistance. The cold resistance of the 
filaments, after being measured, were found to be the same as 
before any measurements were made. The same ten carbons were 
‘taken from the lamps and put into a baking oven, the temperature 
of which could be regulated vory nicely by an electric heater. These 
) filaments were heated to about 500deg. Fahrenheit, the temperature 
- being measured by two mercury thermometers. The resistance 
' curves obtained in this way are shown on the upper part of the sheet, 
and agree quite well in character with the resistance curves obtained 
by measuring the volts and amperes of the lamps, so there is no 
doubt that the changes in resistance are due to temperature, and to 
nothing else. 
I then obtained untreated base filaments from as many kinds of 
amorphous carbon as I could obtain, and plotted their resistance 
curves. I tried filaments made of bamboo, silk, cotton, cellulose 


T was entirely unable for a long time, after making these curves, 
to come to a satisfactory theory regarding them. The reverse curve 
is not caused by changes in the characters of the surfaces of the 
carbons due to emissivity, because no corresponding changes in 
emissivity occur. I made observations upon untreated and heavily 
treated filaments, to see if they acted differently in regard to their 
expansion with heat, thinking that possibly the changes in the 
resistance curve may have been caused by a change in the expan- 
sion curve with temperatura. These observations were not very 
refined, being simply observations made by means of a telescope, 
but they showed clearly that all of the carbons expanded with heat, 
and apparently there was no difference in this respect. 

It has been the custom for some time to speak of the carbon 
which is obtained by the treating process as graphite carbon, and 
knowing that Mr. Edison had, in 1881, made some filaments of 
graphite, by pressing the pure graphite, under very great pressure, 
into the form of loops, I was very anxious to obtain a lamp oon- 
taining one of these filaments, to see whether it would have the 
same resistance curve as the other forms of untreated carbon. I 
have very recently obtained one of these lamps from Prof. Barker, 
of the University of Pennsylvania, and upon plotting its resistance 
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curve I was very much pleased to find that it had the same charac- 
teristics as the heavily treated filament. It reached its minimum 
resistance at a dull red heat, and from this point, as the tempera- 
‘ture was increased, the resistance increased also. This curve is 
marked G upon the illustration on which the other curves are 
plotted. | 

It will be observed that the resistance curve of this filament does 
not fall as much as the other ourves, and rises much more. This 
may be due to the different natures of the two kinds of graphite, 
or to structural differences. The top of the loop of the graphite 
filament got much hotter than the rest of it; this would cause this 
part to start rising before the rest had ceased falling in resistance, 
and this may account to some extent for the less total fall in resist- 
ance of this filament. The resistance of this filament, after the 
measurements had been made, was just the same as before they 
were made. This indicates quite clearly that our calling the 
treated carbon ‘‘ graphitic” is correct, and that the change in the 
resistance curve of treated filaments is due to the graphitic nature 
of the layer of carbon which is put on during the treating process. 
The graphite filament lamp referred to is shown in Fig. 3. 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society on April 9, 1897, 
Mr. Shelford Bidwell in the chair, Mr. T. A. GARRETT read a 


Paper on— 
“A Nickel Stress Telephone." 

In conjunction with Mr. W. Lucas, the author has experimented 
upon telephones with nickel magnets. A magnetised nickel rod is 
wound with insulated wire, and is then fixed vertically by a 
clamp at its lower end. A wooden diaphragm is rigidly attached 
to the top of the rod in a horizontal plahe. The rod just passes 
through the middle of the diaphragm where it is fixed with sealing- 
wax. The diaphragm is entirely supported by the nickel rod. On 
speaking against the top of the diaphragm, variations of longi- 
tudinal pressure, and, consequently, of magnetisation are produced 
in the nickel ; and corresponding undulatory currents are induced 
in the surrounding coil. The nickel rod is sometimes magnetised 
by stroking it with a magnet, and sometimes by passing a current 
through the coil. A diaphragm of pine wood gives better results 
than a metallic plate. The instrument does not work well as a 
receiver; an ordinary telephone is used for this latter purpose. 
The results obtained with a weakly magnetised nickel rod are much 
better than those with a strongly magnetised steel rod, indicating 
that the undulatory currents are due rather to magnetic variations 
arising from changes of stress than to the relative motions of the 
magnet and coil. 

Dr. S. P. THOMPSON said that some years ago he had worked with a 
somewhat similar apparatus, using it as a receiver, with wires of nickel, 
cobalt and iron. Cobalt gave the best results, the metallic strips in his 
experinients dipped into the solenoids without contact with them. This 
arrangement did not work well as a transmitter, even when a battery 
was included in the circuit. In some cases the rods were cut into short 
lengths separated by brass. 

Mr. BOYS asked how the nickel stress instrument compared in clear- 
ness and loudness with an ordinary telephone. 

Mr. SHELFORD BIDWELL had tried a nickel telephone with a mica 
diaphragm, depending not upon mechanical stress, but magnetic strain. 
It did not work well. 

Dr. CHREE thought the stress telephone might possibly be improved 
by choosing the right strength of magnetic field. 

Mr. APPLEYARD said the arrangement was interesting historically, 
because it was, mechanically, almost identical with the original instrument 
used by Philip Reis as a receiver.“ The authors had succeeded in getting 
it to work as a ''transmitter." "Their success was probably due to the 
rapidity with which the magnetisation of nickel responded to very small 
changes of stress or current. The Post Office electricians had tried to intro- 
duce nickel cores into relays on account of its magnetic sensitiveness ; the 
results, he believed, had not been very satisfactory. 

Mr. Т. A. GARRETT, in replyiog, said the stress telephone gave 
‘better articulation than an ordinary “ watch” telephone, but the sounds 
were feebler. There seemed to be a ficld-strength proper to the instru- 
ment ; he had noticed that the articulation was clearer with three cells 
than with six. 


Mr. W. A. Price then read a Paper on 


Alternating Currents in Concentric Conductors.” 

This is a mathematical investigation of a proposed new form of 
submariue cable. The case is considered of two concentric con- 
ductors, ое alternately at different points throughout the 
whole length. In the mathematical treatment the cable is sup- 
posed to be laid in a circular path, and successive charges of electricity 
are supposed to be applied at some point at the extremity of a 
diameter of the circle. Expressions are given for the amplitude of 
the periodic charges arriving at a point diametrically opposite to 
the first, and for the reduction in amplitude, throughout the whole 
length of the cable, of an applied E.M.F. The theory indicates 


that under no circumstances can the speed” of a cable of the pro- 
posed form be greater than the speed of a cable of ordinary 
type. The author has experimented upon an artificial cable con- 
nected up to represent the proposed form. The definition of 
signals is considerably better than that obtained through an arti- 
ficial cable of analogous ‘‘ weight" and ‘‘ length” connected up in 
the ordinary way. Within certain limits the ‘‘ definition” con- 
tinues to improve as the number of sections or sub-diviglons of the 
cable is increased. | 

Mr. BLAKESLEY said he was sorry the result did not indicate a suc- 
cessful type of cable. He would have been inclined to predict that the 
amplitude would have decreased with the number of sections. If a 
number of condensers were joined in series, and one end was subjected to 
& periodic E. M.F., the amplitude would fall off inversely as the square of 
the distance. 

Mr. Price then exhibited a galvanometer support. The instru- 
ment was suspended from two india-rubber cords, attached at the 
top and bottom to cross-bars of metal, thus forming a rectangle. 
The cross-bars were provided with knife-edges in such a way as to 
compensate for unequal stretching of the india-rubber. Weights 
could be added, if necessary, to the support, so as to increase its 
inertia. 

Mr. Н. Слвветт read a Paper, communicated by Prof. W. B. 
Morton, on 


“Тһе Effect of Capacity on Stationary Electrical Waves in 
Wires." 

The author investigates the effect produced when a condenser is 
inserted at a point in the secondary circuit of the apparatus used 
by Blondlot for obtaining stationary electrical waves in wires. 
The positions of successive nodes are determined in the usu1l way, 
by a bridge with a vacuum-tube indicator. When two opposite 
points of the parallel secondary wires are joined to the plates of a 
small air-condenser, the nodes approach the condenser on either 
side. The amount of the displacement of the nodes, that is їо 
say, the extent of the shortening of the apparent half-wave length, 
depends upon the position of the capacity along the wires. a 
effect is nil when the condenser is at a node; and a maximum 
when it is midway between two nodes. The state of affairs at a 
point of the circuit is obtained by summation of a series of separate 
disturbances due to the different direct and reflected trains. In 
obtaining a formula for the conditions of resonance, with which to 
compare the observations, the author adopts a method from 
Heaviside. It connects the frequency of oscillation with the 
position and capacity of the condenser. 

Mr. SHELFORD BIDWELL proposed a vote of thanks to all the 
authors, and the meeting was adjourned until May 14th. 


PARLIAMENTARY INTELLIGENCE. 


— — 


BROMPTON AND PICCADILLY CIRCUS RAILWAY BILL. 


On Friday (April 10) the Select Committee of the House of Commons of 
which Mr. Woodall is Chairman met again to take the clause stage of the 
Brompton and Piccadilly Circus Railway Bill, the preamble of which was 
found to be proved the previous day. Since the Committee adjourned on 
the Thuraday the promoters and a number of petitioners had met and 
agreed terms, so that practically the Committee now had only to deal with 
the clauses which the Kensington Vestry and the Parish of St. James's 
wished inserted. 

Lord ROBERT CECIL, representing St. James’s Vestry, asked the 
Committee to sanction a clause providing that if any damage or injury 
should at any time be caused to any houses or buildings in the parish of 
St. James by the construction or working of the line, the Company should 
make full compensation to the owner or occupier of such building in 
respect of such damage or injury. 

Mr. LITTLER, Q.C., on behalf of the promoters, emphatically opposed 
the insertion of the clause, asserting that in every instance where the 
clause had been introduced into a Bill, such as the present, the result had 
been that the capital could not be raised. 

Lord ROBERT CECIL said his clients were afraid of two things—sub- 
sidence and vibration. They did not know whether these things would 
result, but if they did, they naturally wished to be protected. 

The CHAIRMAN said they might take it that the Committee had been 
satisfied by the engineering evidence that, constructed as these lines would 
be, by Mr. Greathead’s plan, there would be no subsidence in boring a 
cylindrical tunnel through the London clay ; and with regard to vibration, 
surely they had had overwhelming evidence in the case of the City and 
South London line. It seemed to be quite unnecessary to anticipate injury 
of that kind. He thought they had also been satisfied that if any injury 
was caused as suggested to buildings, the parties interested would have 
their remedy in the common law. 

The clause was accordingly rejected. 

Lord ROBERT CECIL next asked for the insertion of a clause giving 
power to the Surveyor to the St. James's Vestry to inspect the works of 
the Company in St. James's parish during construction, to see that the 
work was being properly executed. | 

Mr. COURTHOPE-MUNROE, for the Kensington Vestry, pressed for 
similar power. | 
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Mr. LITTLER said the Company had already granted the power to the 
London County Council, and if it were extended to another Vestry there 
might be gimilar applications from the authorities along the whole route. 

. The ordinary law enacted that if they interfered with any sewer or drain, 
&c., they were bound to make good any damage they might do. | 

^ Mr, WEAVER, Surveyor to the Kensington Vestry, said he wished the 
clause to be granted for reasons founded on experience derived during the 
construction of the Central London Railway, a considerable iength of which 

was in his district. If he wished to inspect those works he could do so, 

‘but he was expected to send a letter giving notice of his intention. The 
object of the inspection was to see whether or not there was any scamping 
in the execution of the work. If there was scamping it might, many years 
after the contractor had disappeared, lead to the absorption of a consider- 
able amount of the ratepayers’ money in making good defects in drains, 

‘sewers, &c., that might result from that scamped work. All that he 
wanted was power of acoess to the works without notice, not for the pur- 

of saying in any way how the engineering work should be executed, 

Pat simply so that if he saw anything which he considered Tini апе to 
the interests of the ratepayers of his district he could notify the fact to 
his Board. The District Railway Company had given a clause similar to 
the one asked for. As to the power being already given to the County 
` Couneil, and the interests of the residents being thereby safeguarded, he 
added that out of the 90 miles of sewers in his district only eight miles 
were under their jurisdiction. | . NE 
Sir JAMES SZLUMPER, engineer to the line, said the tunnel being. 
very limited—only 11ft. 6in. in diameter—the presence of even one addi-! 
tional inspector from time to time would considerably delay the work. As 
to the suggestion that there might be scamped work he would take care 
that nothing of the kind occurred. w 
Mr. WEAVER said he anticipated no subsidence, but it was impossible 
to work machinery in the tunnel without oe beyond the limits of 
the tunnel at some places. They would have to make “rabbit holes,” and 

1 should like to go into the tunnel to see that these holes were properly 

filled up. Pop ner ores | | 

After some further discussion tbe Committee sanctioried the insertion 
of the clause. ғ | = | 

.Lord ROBERT CECIL then brought forward, a clause, which was 
immediately agreed to, that the Company shall not generate electricity 
anywhere within the parish of St. James. 
Several other clauses of minor, importance 
Bill, with amendments, was ordered to be reported to the House, 
The Committee adjourned. | | 5 
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| AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 

MEE | | | New York, April 2, 1897. 
. Auto-Mobile Vehicles.—An innovation in the line of street 
carriages. was inaugurated in New York City a few days ago, 
and electrically-driven hansoms may now be had at any hour 
of the day or night. The concern operating these vehicles is 
known as the Electric Carriage and Wagon Company. What 
the result of its enterprise will be, it is altogether too early 
to state. The superintendent of the Company informs me 
that the demands for service are already sufficient to tax the 
present capacity of the station to its utmost. This being 
the case, the success of the enterprise for the immediate 
present at least seems to be assured. What the practical 
success in the operation of the vehicles themselves is I have 
not yet been able to learn, but one evening this week one of 
these vehicles broke down while on the street, and its progress 
ые delayed for about half an hour while repairs were being 

e. 
about the same as for ordinary cabs. The vehicles resemble 
any other ordinary hansom, excepting the addition of a box 
extension at the back and under the driver’s seat, which 
contains the storage battery and propelling mechanism. 
Underneath the box are the driving and steering wheels. 
` Oity Ownership of Street Railways.—The Court of Appeals 
of New York City recently affirmed the constitutionality of 
the Underground Rapid Transit Act, thereby settling the ques- 
tion as to the rights of the city to operate railroads. The 
decision has an important bearing on the present contention 
between the Metropolitan Street Railway Company and the 
Third Avenue Railroad.Company, of this city. The former 
corporation is a lessee of the street surface roads on Sixth and 
Eighth Avenues, which lines are among those the motive 
power of which is to be changed from horses to electricity. It 
appeare that the original franchises for these roads, which 
were granted in 1851, require their surrender to the City of 
New York at any time, upon the payment of the cost of the 
roads and a bonus of 10 per cent. The Third Avenue Rail- 


road Company, which has been adopting obstructive tactics 


to prevent the Metropolitan Company from gaining the advan- 


having been dealt with, the 


The rates charged for the electric carriage service are | — 
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tage which will result from the improved systems of operating 


the lines concerned, has offered to purchase the Sixth and 
Eighth Avenue roads from the city at an advance of one 
million dollars, or to lease them at a rental of 10 per cent. 
per annum, if the option of surrender is exercised. In either 
case it offers, in addition, 5 per cent. of the gross receipts. It 


‘is asserted that by the exercise of this right the city can add 


to its revenues a very large sum. What legal obstacles there 
may be in the way of the suggested purchase by the Third 
Avenue Railroad Company have not yet been made public. 
The proposition seems to have a great many adherents, and 
what the outcome will be it is too early to conjecture. The 
Corporation counsel, however, states that that he does not 
think the city could buy the lines under the provisions of 
their charter, for the reason that the city has no money to be 
utilised in that way. 

_ Annual Report of the American Bell Telephone Company. 
—The annual meeting of the American Bell Telephone Com- 
pany was held in Boston on March 80th, and the report for 
the year ending December 81, 1896, was presented to the 
stockholders. The report shows that the gross income for 


1896 was $5,547,429, an increase of $422,477, compared with 


the income ef the previous year; the gross expenses were 
$2,168,848, showing an increase over 1895 of $252,658, 
leaving a net income of $3,888,580, an increase of $169,821. 
During the year the Company paid in regular dividends 
$2,688,988, and extra. dividends $677,250. In his report to 
the stockholders, President J. E. Hudson states that the adop- 
tion of the party-line system has contributed materially to 
the number of subscribers. The measured service has 

greatly extended during the year, and promises to still further 
extend the profitable service, supplementing, but not dis- 
placing, the older system of unlimited use. The effects of 
the new system are apparent in the slightly reduced rate 
of daily exchange usage, about one-fifth of a call per day 
being made by each subscriber thoughout the country. 7,500 
miles of new toll lines, carrying 58,000 miles of toll wire, 
have been constructed during the year, making the total 
length of wire used in toll service upwards of 268,000 miles. 
Within four years the mileage of toll line has been doubled. 
In the long-distance system there were on January 1, 1897, in 
operation 7,844 miles of toll lines and cables, and 107,409 
miles of wire, connecting 188 offices, an increase during the 
year of 1,548 miles of toll line and cables, 17,048 miles of 
wire, and 84 offices. The companies operating under licence 
expended during the year $8,275,929 for new construction. 
President Hudson draws an interesting comparison between 
the telephone system of Switzerland and that in the State of 
Massachusetts. Switzerland’s population is 475,000 ter 
than that of Massachusetts. At the close of 1895 Switzerland 


had 28,446 telephone exchange stations, and Massachusetts 


had 28,890. Each subscriber in Massachusetts averages 2,500 


calls per year, while in Switzerland the average is only 580. 


CORRESPONDENCE. 
THE CONDUOTIVITY OF RONTGENISED AIR. 
TO THE EDITOR OF THE ELECTRICIAN. 
Вів: Prof. Minchin’s experiments, described in your last 
number, seem to me not to disprove the view that air becomes 
a conductor under the action of Röntgen rays, but rather to 


confirm what has long been known, that the conduction does 


not obey Ohm’s law. In a Paper read before the Cambridge 
Philosophical Society in March, 1896, Mr. McClelland and I 
showed that it was up bed very small differences of potential 
that the conductivity obeys Ohm's law, as the potential differ- 
ence increases the current soon reaches a value beyond which 
it does increase, however large the potential difference. Thus, 
for example, the current between two plates, only a few milli- 
metres apart, is practically as great for a potential difference of 
two or three volts as for one of two or three hundred. Under 
these circumstances it is clear that calculations based on the 
assumption that Ohm’s law is true are hardly likely to be 
realised.— Yours, &o., J. J. THomson. 
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LEGAL INTELLIGENCE. 


Hookham and Another v. Johnson and Another. 


Mr. Justice Wills, in the Q.B. Division on Saturday last, delivered a con- 
sidered judgment in the case of Hookham and Another v. Johnson and 
Another, the action brought by Mr. George Hookham (Messrs. Chamberlain 
and Hookham, Birmingham) against Messrs. Johnson and Phillips, of 
Charlton and London, for infringement of letters patent granted to plamtiffs 
for inventions and improvements in electric light meters. The case was 
fully reported in The Electrician, for March 5th and 12th last. 

Mr. J. Fletcher Moulton, Q.C., Mr. A. J. Walter and Mr. Gray, appeared 
for plaintiffs, and Mr. Bousfield, Q. C., and Mr. Graham, for defendants. 


JUDGMENT. 


In giving judgment, Mr. Justice WILLS said: I do not think it neces- 
sary to go elaborately through the body of the specification in order to 
ascertain—which is the first step to be taken—the meaning of the first 
claim, which seems to me to be abundantly clear. : 

In the first place the drawings аге, in my opinion, referred to not to 
confine the claim to one form of apparatus, which they graphically describe, 
but to give a perfectly definite description of that one form of apparatus, 
and to illustrate at once the principle and method of combining electro-motor 
and brake both in a constant and powerful field, and preferably both using 
thesame field. It is emphatically & combination claim iu which all the 
elements described in the specification, and illustrated in the drawings, are 
to be found together. These seem to include : (1) an armature of any known 
type with a constant field; (2) the use of a powerful field for the electro- 
motor, and also for an electric, or, perhaps it would be more proper to 
say, à magnetic brake; (3) the application of a permanent magnet in the 
form of a ring as nearly complete as possible only interrupted by the 
narrowest practicable interval, with large pole pieces on each side of the 
interval, so as to afford ample facilities for passages of the lines of magnetic 
force, and to reduce to & practical zero the resistance to the lines of mag- 
netic force during the paasage of the magnetic flux through the air, the 

le- pieces being so arranged that. each revolution of the armature shall 
Involve its passage into and out of the magnetic field so as to give rise to 
Foucault currente, whoee action constitutes the braking power. I have 
purposely, for the sake of simplicity, missed one or two contemplated 
variations, For instance, the one constant field may be replaced by two, 
and the permanent magnet by an electro-magnet, but these matters do not 
affect anything I have to say at present, and for the sake of simplicity 
may, for the moment, be left out of my statement. Further, there is a 
clockwork arrangement for registering the number of revolutions of the 
armature, but as, except in one small matter forming the subject ofa 
subordinate claim, it is a well-known type, I do not propose at present to 
say anything about it; the first claim makes no reference to it, and it is 
with the first claim only that I proceed to deal. 

Most of the above elements of the invention appear so clearly on the 

face of the specification that I need only state them. The necessity 
for a magnetic field, I think, appeara clearly enough also, though it is 
not so specifically stated as one, perhaps, might expect. The work done 
by the motor and the resistance offered by the magnetic brake are in 
direct proportion to the speed of rotation. Friction in being reduced as 
low as possible varies nearly as the square of the speed of rotation, hence 
it will be a seriously disturbing element unless it can be made negligible. 
This can only be done by exaggerating the other forces as compared to it. 
Hence the necessity for a powerful field. If it be so powerful that friction 


may for practical purposes be overlooked, the speed of rotation will then, |. 


and then only, be directly proportional to the armature current. I gather 
all this from the specification, and without any evidence, except that fric- 
tion varies at a higher speed than the speed of rotation; and I point 
particularly to page 1, lines 15 to 15, lines 28 and 29; pege 2, lines 11 to 
14; page 4, line 12; page 5, lines 5 to 7; and lines 26 and 27 of the 
specification. i ; 
To my mind, and whatever the consequences with regard to novelty or 
to sufficiency of specification, the application of this combination to all 
ordinary forms of electro-motors is clearly within the claim. In the 
* description " we have, the electro-motor may be of any of the ordinary 
forms in use. One form of electro-motor well known at the date of the 
patent had the cup armature, and the cup armature form is, therefore, 
included in the claim. I emphasise this because the alleged infringement 
has а cup aramature ; and the first objection that has been taken to the 
specification is that it contains no specific directions which could enable a 
workman to make a meter adapted toa cup armature. I have never bad to 
deal with a patent case in which it has been more difficult to prevent one 
branch of the inquiry running into another, and I cannot therefore hope to 
make my judgment a model of arrangement. But I think I cannot adopt a 
more convenient course than by dealing at once with this question. I am 
afraid I need hardly say that conflicting opinions on this subject are enter- 
tained by the expert witnesses. But I think I can offer some intelligible 
reasons for the conclusion I have arrived at. The apparatus described in 
tke patent is shown bodily in the exhibit G.H. 1. Nothing turned upon 
the details of the electro-motor. Notwithstanding that the specification 
describes them elaborately, I do not gather from the patent that any per- 
ticular stress is laid upon them, inasmuch as any inference of that kind is 
qualified by the general statement that “ the electro-motor may be of any 
of the ordinary forms now in use," which implies that any known type of 
armature will do. Now the cup armature involves a total departure iu 
externals from the form given in the drawings, and the real question to 
my mind is whether the workman who had the drawings on G.H. 1 could 
without experiment adapt them to an apperatus of the type of J.J. 1, the 
alleged infringement, which will do perfectly well: to illustrate what I am 
going to say. It seems to me that the skilled workman could not help 
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ent magneta B5 Иш one group of 
them should end in a pole-piebe or pole-pieces coming „pp inside, and the 
other group with the corresponding pole-piece or pole pieces coming up 
outside the cup. I do not see how he could do this except by placing them 
at some little distance apart from one another, thé one group forming 
a bundle in the middle, and the other forming a ring outside the cup, 
the pole-pieces respectively inside and outside the cup being brought as 
near to the inside and outeide of the cup as they could be brought 
without impeding the rotation of the armature. It seéms to me that thus 
the very necessities of the case would suggest all that was abeolutely 
necessary. Let us suppose that the north ends of the interior group of 
magneta, and the south ends of the exterior group are thóse which rest on 
the floor of the cylinder which must include them all. The slight mechanical 
arrangement by which the south ends of the exterior group would have 
to be connected witb the north ends of the interior group, and by which 
the south ends of the interior group should be brought to a magnetic 
focus so to speak in the south pole-piece of the interior group, and 
by which the north pole-piece outside the cup should be made the mag- 
netic focus at this end of the exterior circle of bar magnets seems, as it 
seems to me, to be perfectly within the grasp of & mechanical engineer 
skilled in this kind of work. The necessity for keeping friction low would 
prevent him from making the cup too large. The necessity for strong 
braking action would prevent him from making it too small, and I cannot, 
in spite of my respect for the witnesses who have expressed opinions to 
the contrary, bring myself to entertain serious doubt that notwithstand- 
ing the great and manifest differences to the eye in the two sets of 
apparatus, there would have been no great difficulty in conetructing 
& working machine of the J. J. 1 type, by a skilled workman who had before 
him G.H.1, or the: drawing which very fully and accurately deecribed 
that apparatus. I think it also impossible to doubt that such a skilled 
workman would have known that his pole-pieces must neither of 
them be continuous all round the circle of which they must neces. 
sarily form t, as he would know tbat if they were continuous, 
there would no braking action at all, and that, subject to allow- 
ing a sufficient space of discontinuity if he used more than one of them, 
should, give as large aggregate areas as possible. I think I see where I and 
the defendant's witnesses upon this point diverge. I think they have been 
speaking with the apparatus J.J. 1 in their miuds just as it stands, and I 
have no doubt that with respect to many matters of nice adjustment and 
proportion so as to get the best result, they are right enough. I still retain 
my opinion that a skilled workman would have adapted G.H. 1 to the cu 
armature and made without experiment a working machine, thoug 
probably not so good a one as J.J. 1. This objection therefore fails. 

Other objections have been taken to the sufficiency of the specification, 
but so much light will be thrown upon them by & discussion of the 
important question as to the novelty of the invention, that I propose 
now to address myself to that question. In doing so it must be 
borne in mind that I consider this to be a patent simply for the 
combination described. It is urged on behalf of the defendants that 
there is nothing in the combination that is new, and specifically an 
anticipation by a patent of Messrs. Ayrton and Perry in 1882 is alleged. 
A patentee is not bound in a.tombination claim to distinguish between 
new and old parts in the oombimation, and he has not so. But in dealing 
with the question of novelty it is very necessary to consider how much is 
new and how much is old, and I shall address myself at once to this 
inquiry. : 

The electro-motor part of the apparatus it is conceded is no novelty. 
The idea of using the Foucault currents for producing braking action ia 
clearly not new, nor is the idea, in a general way at least, of applying this 
braking action to an electricity meter. I think it quiteimpossible to doubt 
that itis described in definite terms by Ayrton and Perry (Specification, p. 4, 
lines 43 and 47). Where the revolution of magnets in front of a disc is 
undistinguishable in principle from the revolution of a disc in front of the 
magnets Mr. Moulton laid great stress upon the arrangement of the per- 
manent magnets во as to secure at once a powerful and a constant electric 
field. I think it clear that strength of field is pointed out as essential in 
order to dwarf the force of friction in comparison, and it is also clear that 
an arrangement is indicated by which when permanent magnets are:used 
constancy may be obtained as well as strength ; namely, by taking care 
that the pole pieces shall be very large as compared with their distance 
apart. See also on this point Mr. Swinburne’s evidence. Some further 
details are given, but they are concerned only with giving an advantageous, 
not a necessary proportion, between the area of the pole pieces and their 
distance apart —proportions which I think are not put higher than: as 
illustrations, and which from the nature of the case are hardly attainable 
when a cup armature is used. As to electromagnets there is nothing new in 
the method of making them either strong or constant; strength and con- 
stancy will be secured so long as the electric current is adequate and constant. 
But, of course, the need for strength and constancy is the same with regard 
to them as with regard to the permanent magnets. The evidence as to 
whether the means adopted of securing оп and constancy in per- 
manent magnets was new or not is, as usual, notallone way. But I think it 
comes substantially to this: that although it was known long ago that a 
closed circuit in a permanent magnet would give strength, and that a circuit 
with only a very narrow slit interrupting its continuity had very much 
the same effect in this respect as a closed circuit, and although it was 
also known that large pole-pieces contributed to the same end, yet that 
there had: been practical difficulties in the way of preserving constancy 
which, until Mr. Hookham made his investigations and experiments, had 
led to the practical abandonment of permanent magnets for the purposes 
for which constancy was required. See again Mr. Swinburne’s evidence. 
It seems to me established that he did invent a form of permanent magnet 
with great splayed ends where:the continuity was broken, which did effec- 
tually secure constancy, and that it was y this which made his inven- - 
tion, where permanent magnets were used, a success. He described the 
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conditions of his successful magnet only, it is true, in the way to which I 
have called attention, but he did effectually claim it as described as an 


element of his combination, and he certainly applied his combination 
whether ia the case of electromagnets or permanent magnets for Ps first 
There is 


time practically to the purpose of producing an electrical meter. 
also, вз I think, novelty proved in the arrangement by which the residual 
friction which cannot be got rid of is made & negligable quantity, The 


bare idea of having one thing so small in comparison with another that: 


it need not be taken into account beside it is, of course, as old as the hills ; 
it is t^e fundamental notion involved in a good many applications at lea.t 
of the integral calculus as, for instance, in the measurement of the area of 
a closed curve, and it cannot, I think, be foreign to eitber mathematician 
or mechanician, but the method or purpose of its application to electricity 
meters is, I think, shown to be at once new and ingenious. There is, 
therefore, in my opinion, abundance of novelty to support the claim for 
the combination. 

Has it been anticipated by the patent of Ayrton and Perry of 1882? 
Their patent, it is hardly disputed, outlined in theory most that has been 
done since 1882. Mr. Hookham, I am aatified, knew nothing of their 
patent, and was an independent discoverer and inventor, but the theory of 
the process adopted by Mr. Hookham (except, I think, as to the use of a 
field constant, &nd so powerful as to throw friction into the shade) was given 
by them. Their specification, however, is very scanty in practical directions. 
They allowed their patent to lapse, not caring to pay the last fees to the 
Crown. There was, I am satisfied, at that time (in 1884 I think it was), no 
real demand for meters, Messra. Ayrton and Perry made under the portion 
of their patent which alone can be put forward as anticipating the present 
apparatus, four energy meters, but, I tbink, did not sell any, so that there 
is no case of anticipation by user. The evidence is to а certain extent 
contradictory as to whether from their specification alone an electrical 
engineer could have given directions to a properly skilled workman which 
would have enabled him to make, without further experiment, a working 
apparatus (which is the proper test of anticipation)—I mean a meter that 
would work. I think, however, that the weight of the evidence ia, upon 
this point, entirely in favour of the plaintiffs Probably the evidence of 
Prof. Silvanus Thompson is the most important for the defendants upon 
this point, but it seems to me, after carefully re-reading all he has said 
about it, as it did when I heard him, that he is by no means confident that 
it could have been done. Handford's patent of 1833 is also said to be an 
anticipation. I am not quite sure that I understand why Handford 
adopted the cup armature motor, and put his brake on the same spindle 
with the armature. But he depended for his brake upon vanes which were 
to revolve iu fluid, and which, except at low speeds, would give a resistance 
varyiog more nearly as the square of the force than directly with it. This 
is clear upon the evidence. I was shown an experiment in which the resis- 
tance of a fluid in apparently one of Handford's brakes varied directly as 
the speed of rotation ; but it was an experiment which had nothing to do 
with Handford's apparatus, for all the vanes had been taken away, and the 
fluid used was oil which, it turns out, must be kept by elaborate precau- 
tions at a uniform temperature (for which Handford gives no directions) in 
order, even with the bare spindle, to produce the result shown. Handford's 
was not, in my opinion, a practical meter of any sort, aud it appears to me 
to be from any point of view a very long way off Mr. Hookham’s. 

It has been strongly urged that the directions given as to the proportions 
between the size of pole pieces and the breadth of the break in the con- 
tinuity of the ring which gives the complete magnetic circuit are not 
sufficiently specific to make good working directions by which the apparatus 
can be made. I am of opinion, however, that the descriptions and draw- 
ings give ample information to enable a workman to conatruct an apparatus 
of that type, and no satisfactory evidence has been offered to rebut the 
evidence for the plaintiff that a skilled workman would easily adapt the 
arrangemente to another type. I have already dealt with this matter as 
regards the cup armature, and this is the only form as to which serious 
exception has been taken upon this ground. 

There remains the very important question of infringement of the claim 
now under consideration. It follows almost as a matter of course from the 
view I take as to the sufficiency of the specification as applied to the cup 
armature, that with all the improvements and apparent difference intro- 
duced into the defendants’ apparatus that I must think it an infringement, 
unless there be something to qualify the real similarity (despite the dif- 
ferent look) which I have pointed out. In my opinion there is not. It is 
true that the plaintiffs’ apparatus as figured has a commutator as a neces- 
sary part of the motor, and that the defendants’ apparatus has none—but 
the cup armature necessarily involved the absence of a commutator. But it 
is said the pole-pieces are different in the two arrangements. The propor- 
tions given in lines 20 to 26 on page 5 of the specification between the two 
ratios there specified are considerably departed from in the defendants’ 
apparatus, and there is a great difference in appearance. The proportions 
given, however, are clearly not of the essence of the specification. They 
are introduced by preferably. I assume that the patentee has 
satisfied himself that this was the best proportion between the two 
ratios when obtainable, as it is with the disc armature. But the only 
thing that is insisted upon as essential is that the pole-pieces should have 
their surfaces very large compared with their distance apart. The 
confined space into which the interior pole-piece or pole-pieczs of 
the cup armature must be contractcl prevents their being of а size 
ora shape anything like the splayed pole-pieces shown in the drawings 
The cup armature must be kept small in order to keep down weight 
and friction. Relatively to the.cup the total area of the pole-pieces 
ав shown in exhibit G. H.“ is very large, and in the aggregate they con- 
stitute a large surface. It must have been obvious to any intelligent 
reader of the specification that when the invention was applied to a cup 
armature, the size of the pole-pieces must be diminished, and must become 
more or leas of.a compromise. Mr. Swinburne says they are smaller in 
section than those shown in the drawings, but not so small as they look; 


and he adds that though the proportion between the two ratios mentioned 
in page 5, lines 20 to 22, did not come in the defendants’ meter within 
what is given as the preferential proportion, they are somewhat near it." 
It seems to me that the differences are apparent and not real, and that the 
arrangement of pole-pieces in G. H. (whieh is only the portion now under 
discussion of the defendants' apparatus) is in truth that described in the 
words and drawiogs in Hookham's specification, with nothing more than 


the inevitable modifications necessary when the cup armature is used. If 


the defendants had collected together into one segment the areas of the 
three pole-pieces, they would have one pvle-pieca occupying about one-third 
of the circle. They would have had a worse brake, but ons in which the 
pole-piece would have looked more like that of G.H.!—and yet would have 
had no more pole-piece area than that given by the present arrangement. 
I have, therefore, come to the conclusion that the plaintiffs’ witnesses are 
right in saying that there is substantial identity notwithstanding tbat 
which looks like dissimilarity in the apparatus of the specification and that 
of the defendant ; in other words, that the case of infringement of the first 
claim is made out. 

I proceed to the case of the alleged infringement of the sixth claim. 
Here I entertain a very clear opinion that notwithstanding an appearance 
of obvious similarity there is no real identity, and that no infringement has 
been committed. The sixth claim is for “ making groovesin the pole piece 
of the magnet of an electricity meter for the purpose of increasing the 
action of the brake as described and illustrated, &c.” The defendants’ so- 
called grooves are in the periphery of what would otherwise be a solid cylin- 
drical pole-piece. But а solid cylindrical pole-piece never could be used for 
the purpose of a brake. It would defeat its own end—as the Foucault cur- 
rents which give the braking power depend upon having some part or parts 
of the solid cylinder cut away. Mr. Hookham, therefore, must have con- 
templated the use, with the use of a cup armature, of a non-continuuus 
pole-piece – which is necessary to create braking power at all—and what Һе 
claims is such grooves as would increase the power of the brake. It is not 
a breach of this claim to create a brake by means of a non-continuous pole- 
piece, though it would be when you had got it to put groove: into it to in- 
crease its power. You might make a very bad instrument with small braking 
power by throwing the pole-pieces of G. H.“ into one sector. You surely 
might duplicate that sector in order to get more braking power, or triplicate 
it, in which case you would be obliged to reduce tlie size of each sector, or 
you would get back to continuity of substance, or something very like it. 
When you triplicated the sector you would get just the arrangement which 
the defendants have, except that for what I am satisfied are merely 
structural reasons they have made their triplicate pole-pieces with parallel 
sides instead of giving them the strict form of sectors of circles. Not one- 
of these gaps increases any Foucault action belonging to any one of the- 
separate and intermediate pole-pieces. They are necessary in order to. 
enable the intermediate magnetised metal to act asa brake at all; and 
this is equally true of the so-called grooving both inside and outside of the 
armature. Grooves in the separate pole-pieces of G.H.* would have been 
infringements. The дарз between the pole-piece, however much they may 
give to the triple pole-piece the appearance of being grooved, are, I am 
quite satisfied, no infringement of the sixth claim. 

Objections have been made to claims 2, 5, 5, and 8 on the score either of 
disconformity or want of novelty. The objection to claim 3 is practically 
answered by what I have said in discussing the first claim. The evidence is 
conflicting, but I am of opinion that although Prof. Ayrton and Perry's 
specification points out very nearly all the theory of the matter, it stopped: 
there; that there was no prior publication of any practical way of procuring 
à constant yield of permanent magnets, and that the potentee is entitled, 
although they are not mentioned in the Provisional Specification, to claim 
their use in electricity meters, has been according to Woodward v. Sanson, 3 
Patent Reports 166, in the Court of Appeal, a fair extension of the Provisional 
Specification. As to the fifth claim, I underatand the objection to be. 
that it is unlimited in its terms, and might apply to all uses to which such 
a commutator could be put. It is in my opinion a very captious objection. 
It is plain it is intended to apply only to the arrangement used in connec- 
tion with electricity meters or with dynamo electro generators and motors. 
The eighth claim relates to a very small invention, but one not at all. 
wanting in ingenuity, but in diminishing friction and subserving the general 
purposes of the invention, confined, like claim five, to use in electricity 
meters and dynamoelectric generators and motors, because the whole subject. 
matter of the Specification is confined to them. It is not to be supposed fora 
moment that the patentee meant in these two claims, and any other not 
specifically limited to electricity meters, to go into the whole field of 
possible mechanical изз for such inventions, The absence of the limiting 
words “electricity meters" found where the subject matter needs such. 
limitation is explained by the fact that dynamo electric generators or 
motors are also included in the specifieation. To diminish friction is 
important in any electricity meter, specially so in this. One idea upon 
which stress is laid in the Specification is to make the eleciro-motive 
action, and, of course, the braking action, also very large in comparison 
with friction, so that friction may be, in the phrase of the patentee, 
“negligible.” The reason for this is that the motor action and the braking 
action are both proportional to the velocity of the armature. Friction is 
not so, but varies roughly as the square of the velocity. If, therefore, 
friction has to be taken iuto account the problem to be solved is greatly 
complicated. Of course, under these circumstance, friction should, in the 
first place, be made as small as possible, and this eighth claim relates to a: 
mechanical contrivance, clearly new, which does something towards dimi-: 
nishing friction, and is therefore useful. 

I have thus disposed of everything except the objection to the secon 
claim, which is that there is no invention at all in it. As usual, much of 
the difficulty entirely disappears if the claim be carefully construed. It 
says, '* Secondly, in electro-motors, the obtaining a constant field either for 
the brake, or the armature, or both, by the use of ele:tro-magnets of such 
construction and dimensions that they became saturated while in use in the 
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circuits of the kind for which they are designed substantially as described." 
It does not seem to me to be at all à happy specimen of drafting, but its 
meaning is clear enough for all that. 'The phrase '*as described " cannot 
apply to the mode of construction, winding, &c., of the magnets, because 
no description is given. The paragraph at the bottom of page 4 of the 
specification is & material one, and it treate the methods of obtaining 
saturation and the proportions between the size and length of wires and 
strength of electrical current used, and so forth, as being—what they were 
in 1887—common knowledge. It is therefore the method of obtaining the 
constant field to which the words “ as described " refer, and I read the claim 
as equivalent to, “ the obtaining in electricity meters a constant field by the 
use of saturated electro-magnete." Inasmuch as the constant field “ as 
described is certainly also a powerful field. I think it may even very reason- 
ably be read as claiming the obtaining of a field at once constant and powerful 
by the use of these saturated electro-magnets, though it is of very little 
consequence which reading be adopted. This constancy of field is a very 
important matter in Mr. Hookham's apparatus, because his is a current 
meter, and only indirectly and in certain circumstances an energy meter. 
In electric lighting, to take an instance, the customer pays for energy ; Mr. 
Hookham measures current only. If the pressure is constant as it is prac- 
tically in the supply for lighting, current is proportional toenergy, and energy 
is measured when the curreut is measured. Mesars. Ayrton and Perry, 
whose specification contains theonly serious approach to anticipation, propose 
to measure energy whether the pressure be constant or varying. Necessary 
constancy of field, therefore, would be as bad for Messrs. Ayrton and Perry's 
Rystem asit is good for Mr. Hookham's. The application therefore of the well 
known means of obtaining & constant fleld to electricity meters appears to 
me to be one “lying so much out of the track of its former use as not 
naturally to suggest itfelf to & person turning his mind to the subject, but 
to require some thought and study." I use the wordaof Lord Chelmsford, 
C., in Penn v. Bibby, Law Reports, 2 Chancery Appeals, pages 127 to 136, 
and the only alteration I should make in applying them would be that I 
think there is in this instance & good deal of ingenuity in the novel 
application of an old process. 

It has been urged upon me that the decision I have arrived at will 
involve upon Prof, Perry, one of the patentees of 1882, great hardship, 
inasmuch as the defendants’ are his Licensees working under a patent of 
1890, and that it is a strange thing that one of the two men who laid down 
the correct theory and indicated the lines upon which to work should be 
thus “hoist with his own petard.“ I am very truly sorry if my decision 
does involve hardship, but I cannot help the conclusions I have arrived 
at. They seem to me after the moet serious consideration to be the right 
ones, after which there is no more to be said. But it із well-known law — 
no intelligent patentee can be ignorent of it—that in order to give 
right to a monopoly the patentee must not merely set a problem and 
perhaps even render it not very difficult to solve, bub must condescend 
to practical details, so that at the expiration of the patent the rest of 
the world may be able without further experiment to make the patented 
article. This condition, I think, Messrs. Ayrton and Perry did not fulfil, 
and if so, they cannot complain that another should travel by the road 
they have discovered up to the door which they did not unlock, and, 
having found the key himself, should unlock the door, go in, and shut 
them out. 

My judgment, for the reasons given, must be for the plaintiffs, with the 
injunction and account prayed for and delivery up of infringing articles. I 
certify that the validity of the Letters Patent No. 4,225 of 1887 granted to 
George Hookham came in question, and that the particulars of the breaches, 
excepting those relating to the grooving of pole-pieces, have been proved. 
I allow the printed shorthand notes, including those of the final addresses 
of counsel, without which I could hardly have got on. 

His LORDSHIP stayed execution for 14 days, with the view to the 
defendauts' appealing from his decision. 


New and Mayne (Limited) v. Hooley. 


Mr. Ridley, Q. C. (Official Referee), on Monday last had this case before 
him. It was an action having reference to the erection of certain electrical 
plant at Mr. E. T. Hooley's house, Risley Hall, Notts. Mr. FRANK DODD 
said that the plaintiffs’ claim amounted to £2,242, but owing to the delay 
ia the delivery of particulars, as ordered by the Court, he found himself in 
& very awkward position—so awkward, in fact, that he felt he could not 
open his case, as the experts on the plaintiffs’ behalf, owing to the delay, 
had been unable to examine the work done. The learned Counsel 
euggested that the case should be postponed. 

Mr. STANYER, Q.C., said the defendant was willing to pay the charges 
made on hearing from his expert that they were reasonable and fair 


The case was ultimately settled, it being arravged that the record 
should be withdrawn, the plaintiffs accepting £2,000 in satisfaction of all 
claims, and no costs on either side. 


McOrudden v. Mazarron Electric Light Company (Limited). 


At the City of London Court on Monday Mr. Hugh McCrudden, elec- 
trical engineer, sought to recover £16. 138. Ad. for a month's salary in lieu 
of notice from the defendants. It appeared that the plaintiff had been 
sent out to Barcelona by the defendant Company as an electrical engineer, 
and upon his return to this country he was told that his services would 
not be further required. He claimed that he was entitled to a month's 
notice or a month's wages in lieu thereof. The defendants contended that 
the plaintiff was not entitled to any notice, He gave them & month's 
notice to leaye, but when his notice expired the defendants engaged the 
plaintiff to go to Spain again to do certain ific work, on the under- 
standing that upon his return he was to leave their service, and not to ask 
for any notice, The jury found for the plaintiff for the amount claimed. 


Kant v. Fearnhead. 

At the Clerkenwell (London) County Court last week this action (for 
the recovery of £20 balance of an account for an electric lighting installa- · 
tion) was heard by Judge Meadows-White. From the evidence it appeared 
that the defendant had obtained a contract to renovate a certain hotel, 
and the electric lighting contract was sublet to plaintiff. £30 had been 
paid on account, Defendant contended that plaintiff was not entitled to 
recover as the work had been badly done. Eventually judgment was given 
for the plaintiff for the full amount. | 


— — 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first pon Thursday morning. New Cataloques, 
Price Lists, and similar matter should be sent early in the week.) 


NEW BOOKS AND EDITIONS. | 

The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offces, 1, 2 and 3, Salisbury-court, Fleet- 
street London :— 

SPECIAL NOTIOB—tThe 1897 (fifteenth annual) edition of 
“ТИБ ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK is NOW READY. Price 78. 6d., post free, 8s. 3d.; abroad, 9s. 
About 1,800 pages. | 

% ELEOTRIO LAMPS AND ELzOTRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book is handsomely рош. 
and full of original illustrations, designs, initials, &o. Price 78. 6d., post 
free. post free. 

t MOTIVE POWER AND GRARING FOR ELECTRICAL MAOHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E. Now ready. Price 12s. 6d., post 
free; abroad, 13a. 6d. 

‘ SUBMARINE CABLE-LAYING AND REPAIBING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. Now ready. | 

“Tug Worx or Herts.”—By Dr. O. J. Lodge, with many original 
llustrations, price 2s. 6d. nett. | 

* EnLzoTRIO MorivE POWEB."—4A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of eleotric energy to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good pa , and contains 230 illustrations. Price 10s. 6d, 
post free (abroad 1 9. 


TENDERS [nvrrep.—Our advertisement columns contain parti- 
culars of the requirements of the Receiver-General and Director of 
Contracts at Valletta, Malta, who invites tenders for the supply 
and erection of a 200-kilowatt steam alternator, a steam engine, 
and a water-tube boiler and accessories. Tenderers not having 
& representative at Malta must deposit £200 with the Crown 
Agents, Downing-street, S. W. Particulars, specifications, &o., 
may be obtained from the Superintendent of Public Works in 
Malta, or from the Crown Agents in London. Tenders must 
reach the office of the Receiver-General and Director of Contracta 
(Emilio de Petri), by Tuesday, the 4th May. 

————— From our advertisement columns it will be seen that. 
the Aberdeen Corporation invite tenders for the manufacture, 
delivery and erection of an electrical storage battery, to consist of 
125 cells of 400 ampere-hour capacity, and also for battery regu- 
lating switches. Specifications may be obtained from the City 
Electrical Engineer (Mr. Alfred Blackman), and tenders must be. 
sent in to the Town Clerk, Town House, Aberdeen, by the 27th inst. 

The Aberdeen Corporation also invite tenders for the 
supply for one year, of electricity meters, house fuse boxes, and 
house concentric armoured service cables. Specifications, &o., can 
be. obtained from the City Electrical Engineer (Mr. Alfred 
Blackman), Cotton-street, Aberdeen, and, tenders must be in by 
Tuesday, the 27th inst. Some further particulars appear in our 
advertisement columns. 

The Corporation of Blackburn require tenders for the 

supply and erection of electric tramway equipment, including 
steam dynamos, switchboard instruments and connections ; steam 
and exhaust pipes, valves, &с.; posts and bracket-arms, &c. ; 
overhead line equipment, underground cables, pilot wires, &о. ; 
section boxes, &o.; roller bonding, &c. Tenders, in conjunction 
with the above, are also invited for street lighting (arc and incan- 
descent). Specifications, &c., can be obtained at the offices of 
Mr. E. M. Lacey, the Corporation's Consulting Engineer, 10, 
Delahay-street, Westminster, London, S. W., and tenders must be 
sent in to the Town Clerk (Mr. Robert E. Fox) Town Hall, 
Blackburn, not later than Saturday, 1st May. 
- — The Blackburn Corporation invite tenders for the 
erection of a chimney at the electricity supply works. Tenders to 
the Town Clerk, Mr. Robert E. Fox, Town Hall, Blackburn, by 
the 24th inst. . 

—— The National Telephone Company invite tenders for 
the purchase of a quantity of obsolete stores. Our advertisement 
columns contain particulars, and all further information, forms of 
tender, &., may be obtained at the offices of the Company, 
Oxford-oourt, Cannon-street, E.C., or at any of the district offices, 
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. TENDERS INvtrED.— The Electric. Light Committee of the 
Borough of Bedford invite tenders for the supply and erection 
of two water-tube boilers, alternating-current motor and steam 
piping. Tenders to the Town Clerk (Mr. T. S. Porter) by Tuesday 
next. 


—— —— The St. Pancras Vestry require tenders for the wiring 
and other work in connection with the electric lighting of the 
Whitfield-street Baths and Washhouses. "Tenders to the Vestry 
Clerk (Mr. C. H. F. Barrett), Vestry Hall, Pancras-road, London, 
N.W., by noon, 27th inst. 

be Corporation of Salford invite tenders for wiring and 
supplying the 5 киш for the electric lighting of certain 
rooms in the Salford Town Hall. Tenders to be in to the Town 
Clerk (Mr. Samuel Brown), Town Hall, Salford, by 19th inst. 


TENDERS ÁCCEPTED.—Messrs. Verity (Limited) inform us that 
the Blackpool Tower Company have accepted their tender for 
electric illuminations to celebrate the Diamond reign. The same 
firm’s tender has also, we are informed, been accepted for a new 
main dynamo circuit and switchboard. 


———— The Great Yarmouth Town Council have accepted the 
tender of Messrs. W. H. Allen, Son, and Co., Queen's Engineering 
Works, Bedford, for the supply of the condensing plant at the 
electricity supply station, at £1,151. Messrs. Allen's tender was 
the lowest submitted. 


— It is stated that the tender of Messrs. S. Z. de Ferranti 
(Limited) for the supply of steam alternators and dynamos in con- 
neotion with the Plymouth electrio lighting scheme, has been 
recommended for acceptance by the Electric Lighting Committee. 
The amount of the tender, which was the highest of the four 
tenders received for this particular section, was £13,401. 14s. The 
lowest tender was £11,783. | 


—————- The Portsmouth Corporation have reoeived the follow- 
ing tenders for the supply and erection of three motor generators 
ai switchhboard arrangements and a battery of accumulators 
with stands :— 


Motor Generators. 


Easton, Anderson and Goolden, Limited (accepted) ......... £1,888 
Crompton and GG ð ᷣ ¹—-ßñ be : 

Electric Construction Compannʒᷓᷓʒ -/ l.. . 5,504 
British Thomson-Houston Company ....................... . . a 3,097 
S. Z. de Ferranti (Limitedʒ ) ii 2.695 
S. Z. de Ferranti (alternative ẽ n 2,595 

j Accumulators. 

A. B. Pescatore (accepted) ............................ nnn £4,200 
Epstein Electrical Accumulator Company ..................... 5,22) 
Blectrical Power Storage Company . . 5,022 
Pithanode and General Electric Compa ........ e ee 4,834 
laternational Electric Storage Company ..................... 4,638 
Chloride Electrical Storage Syndicate. 4, 258 


Pritchetts and Gold .............................. A 4,066 
TENDERS RECEIVvED.—The following tenders have been received 
by the Bristol Corporation for the supply and erection of condens- 
ing plant, &c., at the electricity supply works :— | 


С. 8. Mallett and Co.......... £7,588 | Cole, Marchent and Morley.. 5,412 
John Frazer and Son ......... 6,969 | J. Hargreaves and Co. ...... 4,500 
H. Watson and Son. . . 6, 412 D. Stewart and Co. (part 

W. H. Allen, Son and Со..., 5,750 only) 22 1,028 


APPOINTMENTS VACANT. —The Birmingham Corporation require a 
head master for their new technical day school. Salary £300 per 
annum. Particulars from the Secretary, Municipal Technical 
School, Suffulk-street, Birmingham. 

The Corporation of Wakefield invite applications for 
the appointment of electrical engineer to superintend and 
take Сте and management of their electric lighting under- 
taking. Some particulars will be found in our advertisement 
columns, and applications must be sent in to Mr. Chas. Jas. 
Hudson, Town Clerk, Town Hall, Wakefield, by the 28th inst. 


PersonaL.—Mr. J. Hardie-McLean, who has been with the 
Oxford Electric Co. (Limited) since ita inception, has resigned his 
position as manager and engineer to the Company, and has joined 
the directorate of the old-established firm of W. Lucy and Co. 
(Limited), engineers and iron and brass founders, in the Midlands. 
An electrical engineering department is being added to this firm's 
establishment, which Mr. Hardie-McLean will superintend. Mr. 
Hardie-McLean's experience with the successful Oxford Company 
extends to the putting down of the original plant, and he has 
designed and laid down the extensions subsequently made. 


DissoLuTions оғ PanTNERsSHIPS.—Messrs. Robert Hurry and 
George Edward Young, electrical engineers, hitherto carrying on 
business under the style of Hurry and Young, have dissolved 
5 Business will be continued under the same style by 

r. Young, who will collect all debts due to the firm. 


———— Messrs. H. D. Parmiter and М. H. Barber, electrical 
engineers, 10, Corporation-streot, Manchester (trading as Donnison, 
Parmiter and Barber), have dissolved partnership. Debts by Mr. 
M. H. Barber, who continues. 


REMOVALS.— The office of the South London Electric Supply 
Corporation (Limited) will in future be at 28, Victoria-street, 
Westminster, S.W. Mr. Sidney H. Webster has been appointed 
Secretary of the Company. 


——— The office of the Sulphide Corporation (Asheroft's 
Process), Limited has been removed to 11, Cornhill, E.C. 

LiQuiDATIONS.—At the meeting of creditors in the liquidation of 
the Wigston Electrical and Engineering Co., Limited, held at 
Leicester on Friday last, creditors representing £8,326. 8s. 1d. 
were present or represented out of a total of £9,792. 118. 9d., of 
which the banker's claim figures for £7,865. 17s. 6d. An acoount 
was submitted by Mr. Arthur B. Wykes (Li mu giving & 
statement of the realisation of the estate up to date. The receipts 
from sales, realisation of book debts, &c., during the liquidation, 
amount to £4,707. 11s. 1d., out of which payments have been made 
to preferential creditors, for wages, &c., of £693. 19s. 1d., leaving a 
balance at the bank of £3,793. 17s. 3d. It is anticipated that а 
further sum of about £700 will be realised. The accounts presented 
were unanimously adopted and approved, and the Liquidator was 
requested to declare a first dividend of 6s. 8d. in the pound. He 
was further instructed to admit the claim of the bank against the 
estate, this resolution not to be acted upon for a month. 


———— A meeting of the Johannesburg Lighting Company, 
Limited, will be held at 54, St. Mary Axe, London, E.C., on 
May 3lst, to receive an account of the winding up of the Company. 


| — At an extraordinary general meeeting of Crossley 
Brothers (Limited), on March 18, it was resolved to wind up the 
Company voluntarily with a view to reconstruction. This resolu- 
tion was confirmed on the 13th, when Mr. Jas. Wm. Close, Leeds, 
was appointed liquidator, with authority to corisent to the registra- 
tion of a new Company with the same title. Particulars of the 
registration of the new Company appear elsewhere in our present 
issue. | 


——— Official notice is given that a general meeting of Bullers, 
Limited (o'd Company) will be held at 4, Waterloo-street, Bir- 
mingham, on May 13, for the purpose of formally receiving an 
account of the winding up of the Company. The present Company . 
took over the business and undertaking of the old Company on 
March 4, 1896. 


BANKRUPTCIES.—Christopher Yates Young, electrical engineer 
(trading as Young and Co.), St. George’s-square, and 88, Netheroyd- 
hill, Huddersfield, has been adjudicated a bankrupt. The first 
meeting of creditors will be held at the Official Receiver’s, 19, John 
William-street, Huddeaafield, on the 22nd inst., and the pubiic 
5 at the County Court, Queen- street, Huddersfield, on 

ay 3rd. 

The public examination of William Reginald Ridings, 
electrical engineer, Albert-street, Birmingham, took place at the 
local Bankruptcy Court on Monday. The liabilities were returned: 
at £400, assets £123. In reply to questions the bankrupt stated 
that in August, 1895, he started in business as an electrical engineer, 
with Mr. L. V. Codd, with a joint capital of £50. In the following 
year two other partners (one of them, bringing in £1,500) were 
admitted. Anagreement had been entered into in July of last 
year to sell tho undertaking to a Mr. Hodges, who afterwards 
transferred his interest toa Mr. Richardson. The purchase price 
was fixed at £3,000. It was stated that the purchaser proposed to 
form a company withi cipital of £60,000:0 acquire the under- 
taking, but the company had not yet been floated. In the course 
of a lengthy cross-examination the debtor said, in answer to 
questions as to how a business which had been sold for £3,000 had 
increased in value in such a short time to £60,000, that the partner 
Evans, who had found nearly the whole of the capital, wanted to go 
out of the business and that was why it wassold for such a small sum. 
He thought the patents alone were worth £10,000. ‘‘He was no 
judge of the value of the business, but they could very easily get 
£60,000, and it was worth the money; the patents were well 
worth the money." In replying to further questions he stated 
that the promoter (Richardson) was secretary to a Mr. Crawford, 
a London financier, who provided the original deposit of £50. 
At the time of the purchase the bankrupt and his partners were 
trading as the London and Provincial Electrical Com any. It 
was announced that proceedings were being taken by Mr. Evans 
(the partner who wished to retire from the business) with the 
concurrence of the Official Receiver to enforce the agreement for 
the ок against Mr. Crawford. The examination was ad- 
journed. 

———— The first meeting of creditors of Geo. Frederick Lee, 
electrical engineer (lately trading at 111, Sydney-street, Chelsea, 
S.W., as Lee and Hancock), took place on Tuesday at the Bank- 
ruptcy Court, Carey-street, W. C. The liabilities amount to £191, 
assets £19. 10s. Debtor. started business in partnership with Mr. 
Hancock in May, 1895, with a joint capital of £30, the partner 
withdrawing in September, 1890. Bad debis and law coats were 
assigned as the cause of the failure. The estate is to be administered 
by the Official Receiver. 
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BANKRUPTCY.—À first and final dividend of 28d. is payable, at the 
office of the Official Receiver, Bankruptcy-buildings, Carey-street, 
W.C., in the failure of Ronald Hope Bridie, consulting engineer, 
late of 8, St. Benet-place, Gracechurch-street. 

RE&cEIVERSHIP.—On Friday last Mr. Justice Romer appointed 
a receiver and manager of Kirby Bowen (Limited) on behalf of 
the debentureholders. The appointment, which was assented 
to by the Company, is limited to three months. 


DEED OF ÁRRANGEMENT.— Charles Haywood, 54, North-road, 
New Cross, and Charles Poole, 49, Kinross-street, Bermondsey, 
S.E., carrying on business as electrical engineers under the style 
of Hayward and Poole, at 32, Sun-street, Finsbury-square, London, 
E.C., have executed a deed of arrangement. The liabilities 
amount to £177 and the assets to £43. A composition of 5s., 
poyan p in four equal quarterly instalments, has been accepted. 

r. E. Pidduck, 4, Walbrook, E.C., is trustee. 


Brush Piant.—The Huddersfield Corporation have placed а 
large order for plant for next winter with the Brush Company, and 
the combination of Universal" steam engine and Mordey alter- 
nator is being installed at Wandsworth, Windermere, Hastings, 
Huddersfield and Sheffield, while Cheltenham is being supplied 
with a Universal engine. 


IuLuMinaTED SiGNs.—Particulars can now be obtained by the 
trade of the illumination devices specially designed by the Edison 
and Swan Company for the forthcoming Diamond Jubilee cele- 
brations. A catalogue of these designs, giving particulars as to 
price, &c., is ready. 

Taking advantage of the demand which will arise for illumina- 
tion devices, Mr. Berthold Groote, of Nuremberg, Germany, 
forwards us some particulars of what is described as the ‘‘ Jubilee ” 
electric illumination lamp. The illustrated particulars we have 
received concerning this lamp are in English, and are much more 
than usually free from orthographic errors. 


TERLEGRAPH WIRE Exports.—The value of the telegraph wire and 
apparatus exported during the month of March, 1897, amounted to 
£136,642, compared with £43,710 in the previous month, £21,238 
in March, 1896, and £19,598 in March, 1895. The value of the 
exports for the three months ended March 31, amounted to 
£245,472, against £188,302 for 1896, and £64,202 for 1895. 


‘t AUTOMOTOR AND HoRSELESS VEHICLE JOURNAL."—No. 7 of 
this monthly periodical is now ready. Particulars of the contents 
of the issue are given in our advertisement columns. 


OFFICIAL VOCABULARY FOR Cope TEeLEGRAMS.— The Director of 
the Bureau of International Telegraphs at Berne notifies that the 
date for the reception by the Bureau of copies of coding vocabularies 
has been extended to June 30, 


** THE JOURNAL.”’—Part 127 of the Journal of the Institution of 
Electrical Engineers is now ready, and contains the continuation 
and conclusion of the discussion of Mr. F. T. Hollins’ Paper on 
** Electrically Interlocking the Block and Mechanical Signals on 
Railways, and Mr. Ernest Wilson's Paper оп The Relative Size, 
Weight and Price of Dynamo Electric Machines.” 


Exports or ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from April 7 to 
April 13, with the ports of destination: | 

Argentina—Buenoa Ayres, £77. Australasia — Auckland, £231; Bris- 
bane, £738 (telephones) ; Cairns, £26 (telegraph material); Melbourne, 
£99 ; Rockhampton, £550; Wellington, £48. Belgium —Autwerp, £173 
(including £156 fuses); Ostend, £76. Brazil Rio de Janeiro, £171 
(telegraph material).  Ceylon—Colombo, £12. China—Shanghai, £1,009 
(including £820 telegraph material). Colombia—Santos, £202. Egypt— 
Alexandria, £239 (including £99 telegraph material); Suez, £190 
(telegraph material). France—Boulogne, £37; Marseilles, £225 (elestric 
launch); Paris, £380. German) Hamburg, £158 (telegraph material). 
Holland—Amsterdam, £175; Flushing, £92 ; Rotterdam, £110. Hong- 
Kong 842. India—Bombay, £134; Calcutta, £50; Madras, £44. 
Japan—Yokohama, £200. Madcira—£25. Malta—£90. Russia—Reval, 
£113. South Africa—Cape Town, £4,074 (including £3,536 telegraph 
material); Delagoa Bay, £5,837 (telegraph material); Durban, £656 
(including £395 telegraph material); East London, £174; Port 
Elizabeth, £713 (including £155 (telegraph material); Quilimane, £482 
(telegraph material). Spain—Vigo, £26 (telegraph material). Straits 
Seltlements—Singapore, £54. Sweden—Gothenburg, £182 (including 
ree ee material) ; Stockholm, £54 (telegraph material). Total 


. Barrow-1n-FuRNEs3.—The Town Council have decided to 
instruct Mr. E. Manville to prepare detailed plans, specifications 
and estimates for an electric lighting scheme for the borough. It 
has also been decided to apply to the Local Government Board for 
sanction to borrow £30,000 for the purposes of the project. 
BrELrAsT.— The minutes cf the Electric Committee, presented 
at Monday's meeting of the City Council, stated that they had 
approved the plans, specifications, and estimates recently prepared 


by the Borough Electrical Engineer (Mr. V. A. H. M‘Cowen) for 
the proposed new eleotricity station, and reeommended that an 
application be made to the Local Government Board for sanction to 
borrow £65,000, so that the work may be proceeded with. The 
minutes were, after some discussion, confirmed. 

BExHILL.—The Board of Trade have granted the application of 
the District Council for a Provisional Order. The application of 
Earl de la Warr and Mr. R. Kersey has been abandoned, the 
Council agreeing to pay the promotors the costs incurred in 
obtaining an Electric Lighting License in 1896. 


BIRMIxOHAMH.— The City of Birmiogham Tramways Company 
have addressed a letter to the Town Clerk relative to the report 
recently presented by the Tramways Sub-Committee on the system 
of electric traction to be adopted by the Company on the local 
tramways. The Company make the following conditional offer :— 
(1) That, subject to any engineering questions which might make 
such a construction impossible, they will lay down.a complete 
underground conduit system for the city, the Corporation re- 
moving at their own expense any gas or water pipes which 
require removal, such system to be on plans and specifica- 
tions to be prepared by the Company's engineer (Mr. Pearson), 
the work to be completed to the satisfaction of the Counoil. 
(2) That the Corporation shall thereupon grant them a lease 
for 42 years if statutory powers can be obtained for the 
purpose, or, in case statutory powers cannot be obtained, will enter 
into an agreement to renew the lease for a second term of 21 years 
at the expiration of the first term. . (3) That, at the expiration ‘of 
the lease, if the Corporation desire to purchase the undertaking 
they shall do so on the terms of the Electric Lighting Act (1888), 
or, if they do not purchase, the Company shall continue to work 
under,similar provisions to those contained in that Act. (4) That 
the term of 42 years shall run from a time to be fixed for the com- 
pletion of the whole works ou the system, and that during such 
term the Company shall maintain the works in manner provided by 
the Tramways Act. With regard to the recommendations of the 
Tramways Sub-Committee, the Company protest against what is 
termed **an attempt to utterly disregard the arrangement already 
arrived at." A lengthy reply to this communication has been sent 
by the Town Clerk (Mr. E. O. Smith), but, as stated in our last 
issue, no further action is to be taken in the matter until Mr. Pear- 
son's return from the United States. 


BRADFORD. —On „ the Town Oouncil formally endorsed 
the recommendation of the Gas and Electricity Committee to 

increase the salary of the Borough Eleotrical Engineer (Mr. A. H. 

Gibbings) from £300 to £500 per annum. This decision was come 
to without discussion. It was also decided to extend the electric 

lighting area so as to include the whole of the Borough. 


BRECHIN.—Messrs. Edmundsons (Limited) have applied to the 
Police Commissioners for sanction to an application for a Provisional 
Order for the district. : 

BRUSSELS INTERNATIONAL ExuHrBiTION.—Mr. James Dredge, the 
hon. Executive Commissioner, writes concerning the prospects of 
the British section at this Exhibition. The commercial courts of 
this section will occupy no less than 75,0003q. ft., besides some 
thousands of feet in the machinery hall and а series of fine art 
courts, which, it is expected, will be worthily representative of 
British contemporary art. The section will be larger than that of 
any other foreign government excepting France, which has been 
materially helped by a large Government grant Mr. Dredge desires 
to thank the numerous exhibitors for their consideration and 
co-operation. 

CANTERBURY.—Some time ago the Town Council decided to 
establish electricity supply works, and applied to the Local 
Government Board for sanction to borrow £20,000 to carry out the 
scheme prepared by Mr. Hammond. At the last meeting of the 
Council it was, however, decided not to proceed further with the 
matter. 

CARLISLE. —Prof. A. B. W. Kennedy ha; presented his report upon 
the electric lighting of the city. The report states that ‘‘a well- 
conducted municipal electric lighting undertaking із now certain of 
success, not only technically, but also from a financial point of view,” 
and, therefore, the Town Council are recommended to establish elec- 
tricity supply works. A continuous-current three-wire system of 
supply is recommended, and Brockbank’s Yard, in James Street, 
has been selected as the most suitable site for the generating 
station. Dealing with the probable demand for current, Prof. 
Kennedy thinks that in the area scheduled in the report the 
Council might reasonably ‘expect a demand for about 7,000 8.c p. 
lamps, but by extending the area of supply so.as to include the 
residential and works districts, they might obtain customers 
for about 2,400 additional lamps. The capital expenditure 
entailed by the scheme is put at about £17,200, of which 
£9,000 is for the plant and machinery, between £4,000 and 
£4,500 for buildings and chimney-shaft, about £2,700 for 
mains and connections, and the balance (£1,000) for meters and 
house service connections. Prof. Kennedy therefore recommends 
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the Council to obtain borrowing powers for £20,000, but if they 
should decide to extend the system into the two outlying districts 
mentioned an additional expenditure of £4,800 would be entailed, 
bringing the total expenditure to £22,000 ; if the latter scheme 
were adopted it would be necessary to have borrowing powers for 
£25,000. The price suggested to be charged for current is 6d. per 
unit. The anticipated income from 7,000 апаи £2,625. The 
station expenses, interest and sinking fund would amount to about 
£2,200, leaving a nett profit of about £400 per annum. The 
additional income from the sale of current in the residential and 
works districts would be about £1,825, while the additional cost 
would not exceed £600. The totalincome in this latter case would, 
with 14,000 lamps wired, be about £4,450, and the total expendi- 
ture, including all capital charges, about £2,800, leaving a nett 
profit of £1,650. The Committee have considered the report, and 
have decided to ask Prof. Kennedy to prepare specifications upon 
which tenders can be invited. 

CHELTENHAM.—At the meeting of the Town Council on Monday 
the Electric Lighting Committee presented a report dealing with 
the question of electric light extensions. It was decided to carry 
out the various extensions recommended in the report at a cost of 
£3,515, and to apply to the Local Government Board for sanction 
to borrow this sum. It was mentioned in the course of the discus- 
sion that in Decembor last there was an equivalent of 7,500 8-c.p. 
lamps connected, and at present the number was 9,650. The 
receipts for the year ended March 25 would be more than sufficient 
to meet the working expenses, and there was every reason to anti- 
cipate that the receipts during the current year would be more 
than enough to pay expenses and to cover interest, бе. 


ELLAND (Yonks). —The District Council are collecting particulars - 


as to the feasibility of profitably erecting electricity supply works 
in the district. 

GaLway.—For some time past there has been friction between 
the Harbour Commissioners and the Galway Electric Company as 
to the electric lighting of the harbour. The Company are at present 
supplying current to the Commissioners without a definite order, 
and they notify that unless a definite agreement is entered into by 
July 1 next they will discontinue the lighting. The Commissioners 
have appointed a committee to consider the matter. 


GrAsaow.—The Tramways Committee have endorsed the recom- 
mendation of the manager of the Corporation tramways to equip 
the Mitchell-street-Springburn route on the overhead electric 
system. The Committee also propose to invite the Watching and 
Lighting Department to light the route electrically. 


Great Yarmouta.—After a prolonged discussion the Town 
Council have a second time resolved to oppose the Great Yarmouth 
and District Tramways Provisional Order. 


Hastincs.—It is stated that at their meeting on Friday last the 
Lighting Committee decided to recommend the Town Council to 
urchase the undertaking of the Hastings and St. Leonards.on-Sea 

hlectric Light Company. The purchase price has, it is said, been 
agreed at £58,000. The nominal capital of the Company is 
£00,000, but only £27,220 is paid up. There are, however, two 
sets of Debentures, viz. :—-£9,225 Five per Cents. and £4,550 Six 
per Cents. 

At the Polica Court last week, Frederick Kirkham was summoned 
for fraudulently using electric current, the property of the local 
Electric Light Company. Jesse Coleman, fitter in the employ of the 
Company, said that on March 22nd he went to defendant's premises 
to fix a motor, and in the passage near the coal cellar he found a 
twin flexible wire, running along the wall from the kitchen toa cut 
out. On the wire in the passage there was an incandescent lamp- 
holder, and then the wire continued over the kitchen door. He 
took off the lid of the cut-out and found the wire attached. He 
ascertained that current was passing through the wire, but it passed 
direct to the lamp without being registered by the meter. The 
evidence was confirmed by two other witnesses, The defendant, 
who pleaded guilty, was fined £3 and costs. 


HuvroN.--A conference tock place on Tuesday at the Board of 
Trado between representatives of the British Insulated Wire Com- 
pany, who are soeking to obtain a Provisional Order for Huyton 
and Whiston, and the representatives of the Local Authorities 
interested. Mr. Sydney Morse, Mr. J. B. Atherton and Mr. 
G. H. Nisbett represented the Company. Mr. A. G. Steel, who 
appeared for the Huyton Council, said that after full inquiry before 

ajor P. Cardew last year the Board of Trade refused to accede to 
a similar application by the Company. His clients were perfectly 
willing to supply the electric light when there was a demand for it 
by the inhabitants. Although circulars had been sent out to the 
ratepayers by the applicants, offering to bear the initial cost of 
installation, only 84 peraons had signed provisional agreements in 
the two districts affected. For the Whiston Council it was urged 
that there was no demand for electric light in the district. It was 
proposed to work the tramway along the main road from St. 
Helen's by electricity, and it was thought that electric current 
for lighting purposes could be obtained more cheaply from the 


Tramway Company than from the applicant company. For 
the applicants Mr. Morse pointed out that many paying oom- 
panies in London and in the provinces had started op2rations with 
fewer customers than the 84 who had signed agreements in the 
districts affected by the present application. The question was 
whether these 84 customers and any others who might desire it 
should be refused an opportunity of having a supply of electric 
current. He contended that the District Councils had made no 
effort to procure a supply, and the objection really was to a parti- 
cular company. Last year the real question that Major Cardew 
had to decide was whether there was a sufficient demand, and he 
reported that that had not been satisfactorily proved. He urged 
that, in view of the past history of the question, the present 
application was one which the Board ought to accede to with- 
out regard to the consent of the Local Authorities concerned. 
Even if the Company obtained the Order, the Councils would 
not be deprived of their right to supply current when they 
thought fit to do so. A tramway vig was forbidden to 
supply electric current for lighting, and therefore the St. Helen's 
Tramway Company could not supply current as had been suggested. 
Mr. Willox, M.P., made a statement. He said he had no strong: 
feeling on one side orthe other, and he had not signed any conditional 
contract. .He thought that if a responsible company was willing at 
its own risk to supply electric current for the public convenience it 
was desirable it should be supplied, provided that the local authority 
was allowed to maintain efficient control over the roads and streets. 
His own experience at Huyton was that the gas was bad and dear, 
and if competition stirred up the (tas Company the public would be 
benefited. After hearing further evidence Sir C. Boyle ssid he 
would reserve his decision. 


Lonpon County Councit.—At last Tuesday's meeting consent 
was given (subject to the provisions of the London Building Act, 
1894) to the construction, at Harrington-road, Woolwich, by 
Messrs. Siemens Bros. and Co., of a building to occupy more than 
250,000, but not exceeding 450,000, feet in extent, which it is in- 
tended to use solely for the purpose of the manufacture and erec- 
tion of e'ectric locomotives and other large electrical machinery. 


MoxrRosr..—The offsr recently made by Messrs. Edmondsons 

Limited) to establish electricity supply works in this town was 

iscussed at the meeting of the Town Council on Monday. After 
a lengthy debate, it was decided to obtain further particulars 
before committing the Council to the proposal. 


Neweort (Mox.)— The Town Council have decided to apply 
to the Local Government Board for sanction to borrow £31,000: 
for the purpose of proceeding with the electric light oxtensions 
set out in our issue of the 19th ult. It has-also been decided 
to retain Mr. R. Hammond’s services as consulting engineer in 
connection with the extensions, on the usual terms. 


New Swinvoy.—Mr. J. G. W. Aldridge has offered to prepare 
a report on the question of the advisability of establishing elec- 
tricity works for the Distriot Council for £50, and, in the event of 
the Council deciding to erect a station, to prepare the necessary 
plans and specifications, and supervise the erection of the works 
for an additional sum of £950. 


Роктзмостн.— The demand for electric current in this town con- 
tinues to show a remarkable increase. The station was opened in 
Juno, 1894, and it is stated that the Electric Light Committee are 
at present receiving applications for an average of about 100 lights 

er week. To still further encourage the demands the Committee 
have decided to reduce the price of current from 54. to 43d. 

er unit. 
= The Town Council recently decided to acquire the undertaking 
of the local tramways company. The following arə the terms upon 
which the Directors are willing to agree to the transfer :—The 
payment of a sum of £175,000 for the tramway lines within the 
borough as they stand at present, with buildings, plant, materials, 
«з. The Directors, however, decline to negotiate a salo on the 
basis of a 14 years’ lease. They would sell the tramways in the 
borough for £60,000, the Company undertaking to reconstruct 
with 90lb. steel girder rails, copper bonded for electric traction, 
such portion of the lines as have not already been relaid. The 
whole of the tramway lines to be leased to the Company for 21 years, 
and the Corporation to equip same for electric traction within an 
agreed time. The Company would agree to pay as rental an 
amount equivalent to 5 per cent. on the purchase money (£60,000), 
and on the cost of equipping the lines for electric traction, and in 
addition £125 per mile per annum for maintenace of the road. 
The Company would take electric current from the Corporation 
supply for working the cars at 141. par unit. After setting aside 
3 per cent. as а sinking fund, the Directors agree to divide with 
the Corporation all profit over and above 5 per cent. on the capita’ 
of the Coni pauy. On the expiration of the lease the Corporation 
would take over at valuation all lands, buildings, plant, materials, &c. 


HKADCLIFFE (LaNncs.).—A report on the electric light question was 
submitted to the District Council on Tuesday. The Electric EREA 


‘Committee estimated the capital expenditure on a station capa 
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of supplying current to-about 6,000 8-c.p. lamps at £14,000, 
and the annual up-keep at £1,919. If a gas-engine plant were 
employed the outlay would be £13,000, and the annual expenses 
£1,565. The anticipated revenue was put at £2,700. The report 
was accepted. 

RRHONDDA.—Particulars of an electric lighting scheme for this 
district were submitted to the District Council at the last meeting, 
but the consideration of the matter was deferred until full details 
had been submitted. | 

. SHEFFIELD.— The Parliamentary Committee have decided to 
recommend the Corporation to at once acquire the undertaking of 
‘the Sheffield Electric Light and Power Company. The Committee 
have been influenced in their decision by the fact that it would be 
necessary for the Corporation to erect a power station in connection 
with their electric tramway scheme. Under the Company’s Order 
the undertaking can be acquired for so much Corporation Stock as 


will pay five per cent. on the capital expenditure at the date of the 
purc The Corporation stock at present stands at 160. At 
the meeting of the City Council on Wednesday, it was decided to 


adopt the Committee's recommendation. 

SHOREDITCH (LoNpoN)—The seal of the Vestry has been 
attached to the agreement with the Electric Lighting Extension 
Syndicate, who have arranged a system of ‘‘ free wiring " in con- 
nection with the Vestry's electric lighting scheme. Particulars of 
the arrangement between the parties recently appeared in The 
Electrician. | 

STIRLING.—Prof. Kennedy has reported to the Police Commis- 
sioners against the scheme for the proposed utilisation of the water 
supply at Touch in connection with the scheme for the electric 
lighting of the burgh, and consequently the Lighting Committee 
have resolved to adhere to their originai electric lighting project. 
This decision has been confirmed by the Commissioners. 

Taunton.—The balance-sheet of the electricity supply depart- 
ment for the past year was submitted at Tuesday's meeting of the 
Town Council. It was reported that considerable progress had 
been made during the year, and that the department would shortly 
be ina pos to pay all expenses, as well as interest and sinking 
fund. On the present occasion the Council were only called upon 
to find a sum of £300 in order to balance the accounts. Several 
members expressed themselves ectly satisfied with the improve- 
ment recorded, and Alderman Potter (the chairman of the Electric 
Lighting Committee) received the thanks of the Council for his 
conduct of the department. The Council have received formal 
notice of the scheme for the construction of an electric tramway in 
the town, and the matter is being considered by the Streets and 
Highways and the Electric Lighting Committees. 

Тнв TsaLEPHONB IN MANCHESTER.—The National Telephone 
Company have completed their system of underground wiring in 
this city, the length of the underground telephone mains being 8} 
miles, and containing 7,500 miles of wire. The tubes, 86 in 
number, when filled to their full capacity will provide for 15,320 
individual circuits. There are now 5,000 subscribers, worked by a 
staff of 130 persons. The number of calls in the course of a year 
is reported at about 29,000,000. | 

UNDERGROUND WAYLEAVES IN THE Orry.—A report upon the 
recent application from the Post Office authorities for permission 
to take up carriage and footways in the City for laying conduits for 
carrying telegraph wires was presented to the Commission of Sewers 
on Tuesday. The Commission had previously refused to allow the 
National Company to open the streets to put down telephone tubes 
eie di on condition that certain concessions were made to the public 
in the matter of charges. The Company declined to accept the 
conditions of the Commission, and made an arrangement with the 
Post Office by which the Company were allowed to use the Post 
Office circuits on payment of a rental. The report recommended 
that application should be made to the Treasury to institute an 
inquiry into the action of the Post Office authorities in constructing 
underground circuits, and allowing them to be used by the Nationa 
Company without the consent of the Commission as the statutory 
authority. This recommendation was agreed to. 

W ATERLOO (LIVERPOOL).—Plans and specifications of the streets 
. in which the Liverpool District Electric Lighting Company propose 
to lay their mains, were submitted to the District Council on 
Thursday last. On the recommendation of the General Purposes 
Committee it was decided to approve of the plans, but the Surveyor 
was instructed to present a report on the matter at the next meeting. 

West Ham.—Mr. E. Baggallay, the stipendiary magistrate, who 
lately held an inquiryinto the complaints made bo оонап contracting 
firms with regard to the recentiletting of tenders for the supply and 
erection of plant and machinery at the West Ham Corporation's 
electricity supply works, has given his decision. Full particulars 
of the evidence adduced at the inquiry were given in our last issue. 
As to the visit of Mr. Paris to the office of the Electric Con- 
struction Company, Mr. Baggallay decides that as his sole 
object was to earn commission for himself by introducing his 
friend, Mr. Councillor Hunns, and as there was no evideme 


to show that Mr. Paris had acted otherwise than on his own 
responsibility, the nature and object of his call had no impor- 
tance." With reference to the visit made by Mr. Councillor 
Hunns to the Electric Construction Company, Mr. Baggallay thinks 
* it was not surprising that the Company should have looked upon 
this visit with suspicion," but as the evidence went no further, 
he does not find that any corrupt conduct was proved against 
Mr. Hunns. As to the more important complaint that the 
Council had been corruptly influenced to accept tenders which 
were not most advantageous to the borough, Mr. Baggallay 
remarks that—‘‘ An examination of the re of the Highways 
and Parks Committee shows that the total amount of the eight 
accepted tenders was £23,467. If the lowest tenders for each 
section had been selected the total cost would have been 
£16,704, a difference of no less than £7,763. These figures 
required some explanation, and Mr. Steinitz, the electrical engi- 
neer to the Corporation, upon whose advice and recommendation 
the Sub-Committee implicitly relied, was examined upon them 
at considerable length. The answers of Mr. Steinitz satisfied 
me that he had acted throughout with perfect honesty, and. 
that there was no reason whatever for supposing that he had 
been influenced by any corrupt or improper motive. Having 
come to this conclusion, and in the absence of evidence of 
any corrupt action on the part of any member of the Cor- 
poration, which eventually adopted Mr. Steinitz’s recommenda- 
tions, it is no part of my duty to discuss further the result arrived 
at by the Council. It is enough that I should report that, in accept- 
ing the tenders, the Council selected those which they honestly 
believed to be the most advantageous, and that this charge entirely 
fails." 

WOoLvERHAMPTON.—On the recommendation of the Lighting 
Committee, the Town Council have decided to 91000 to the Local 
Government Board for sanction to borrow £9, for electrio 
lighting purposes. Of this amount, £882 is required to meet over- 
expenditure on the original capital account. Alderman Mander, 
Chairman of the Committee, stated that there was a fairly good 
demand for electric current, more than 1,000 lamps having been 
added during the past year, and it was time to consider the question 
of the extension of the plant. The present proposal provides for 
additions to the plant, increasing the output by 4,000 8 c.p. lamps.. 


COMPANIES’ MEETINGS AND REPORTS. 


— . — 


Willans and Robinson (Limited). 


The ordinary general meeting of the shareholders in this Company was 
held on Wednesday at the Cannon-street Hotel, London, under the presi- 
dency of Mr. Mark Robinson, M.Inst.C.E. 

The SECRETARY (Mr. C. S. Essex) read the notice calling the meeting, 
and the report of the Directors was taken as read. 

The CHAIRMAN then said: Gentlemen, in rising to move the adoption 
of the report and accounts, it is again my pleasant duty to lay before you 
a satisfactory balance-sheet, and a tale of prosperous trade. Happily tlic 
accounts so speak for themselves that they need little elucidation. We 
have had for the first time to pay a considerable amount of interest upon 
debenture stock—not the entire charge for a half-year (which will in 
future be £2,125), but £1,315 towards it. It is satisfactory that we can 
so easily bear this charge before the capital sum it represents has had: 
time to give effective help to our revenue account, and it is still more 
satisfactory to note that even bad the full half-yearly charge for debenture 
interest been payable, it would have effected neither our dividend nor our 
capacity for amply building up the reserve funds, and we should still have 
had a good amount to carry forward. In fact, our half-year's profit is up 
by nearly £1,800, in spite of circumstances not wholly in our favour. I 
have mentioned the reserve funds, and you will notice that the crea- 
tion of & debenture debt has modified our way of looking at the 
question of reserve— we reserve, in all, £3,000, against the £2,500 which 
we have hitherto been satisfied to devote to this purpose, but we reserve 
£2,000 of it for a specific object, namely, the redemption of the Deben-. 
ture debt. If we can keep up this rate of putting-by, we shall be able to 
fully redeem it within the time prescribed for repayment. The other 
£1,000 we carry to the reserve fund, and as the latter stands at over 
£10,000, before this addition is made, we think you will agree that it is a 
healthy condition for so young a company, and that even if we can do no 
more than keep up this rate of increase in the future, we shall soon have a 
reserve adequate to our needs. The accounts show a considerable sum 
carried forward to the aid of next year, viz., £2,052. 9s. 6d. There is no 
doubt that our long series of prosperous half-yeara must suffer something 
of a check in the present year. The disorganisation of work, and the 
hindrances to administration, involved in such a move as ours, are bound 
to tell unfavourably both upon output and upon rate of profit, and though 
' we shall not know the effect until the half-year is ended, we cannot expect 
quite such results as we have grown accustomed to until matters have 
. had time to right themselves again. No company, it is true, could be in 
better condition to meet a temporary check. Already we feel the strength 
‘which comes of prudent valuations and of saved up profits. But, after 

all, the laat thing you want to do with a reserve fund is to use it, and it 
, must not be supposed that the Directors look forward to any such falling 
: off in profits as should bring the inviolability of the reserve fund into 
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question, An item calling for remark is the suspense account, expenses, 
to December last, of removal to Rugby. This subject shall be reverted,to 
presently. Work iu progress, and the stock of materials and stores, are 
both largely increased, due mainly or wholly to the increasing business. 
Sums owing by debtors have also increased from the same reason, but also, 
we must regretfully admit, because it is inexpedient to press severely for 
payment from customers whose engines are seriously behind time, or who 
may have received only some engines out of a greater number due. The 
placing of the newly issued shares was accomplished successfully. The 
question of how to deal with the premiums received with these ehares, 
amounting to £13,500, remains to be considered. The Directors are of 
opinion that they should be applied in the first instance in writing off the 
expenses of the move to Rugby, which is a fair capital charge ; then in 
writing off a substantial amount from these assets at Thames Ditton 
which are directly affected by the move ; and, finally, if any balance 
remain, in writing down patents. The money applied in these ways, 
though it disappears from the accounts, remains in the business. 

The removal to Rugby of those tools not intended to be kept at Ditton, 
and of a vast quantity of stores, castings, engine parts, &c., has of neces- 
sity been a long and -troublesome operation, which has already extended 
over six months, and is not A iir complete. It has thrown a heavy strain 
upon the works „Mr. Eaton-Shore, and the foreman, as well as 
upon.Mr. Low, the head of the testing department, and upon both the 
technical and tbe administrative staff of the Company generally.. It has 
been attempted so to arrange the transfer as to minimise the check to the 
progress of work, but in such a case success can only be relative. At 
present it can but be said that work ie going on satisfactorily, all things 
considered, both at Rugby and at Ditton, and that the system of doing a 
considerable portion of the lighter class of repetition work at Ditton, pro- 
mises to work well, all non-standard work being dealt with at Rugby, 
together with the heavier work of all kinds, and all erecting and testing. 
The new shops prove to be as commodious, and, generally speaking, as 
Well arranged as was anticipated, though it need not be said that there 
will be minor additions to be made, and even corrections and alterations, 
for a long time to come. Trying as are the present conditions of working, 
the Directors are confident that, when allis complete, the new works will 
abundantly justify the vast labour and the great expense which have been 
devoted to them. Most of the new plant proposed at the extraordinary 
meeting which authorised the recent issue of shares, has been ordered, and 
it is hoped the contract for the extension buildings will be placed in a few 

ays. 

In naming the new works, we remembered that this year, which sees 
their opening, will ever be associated in history with the honoured name 
of Queen Victoria, and we have presumed to call them the Victoria Works 
in anticipation, as we feel sure, of your hearty approval. May this name 
be the happy omen of a long and prosperous career, and may the works, 
and what is done in them, be in some degree worthy of the name they 


It is mentioned in the report that on the present occasion the Directors 
all retire, but they offer themselves for re-election. In future there will 
be one retirement per annum, or two if the number of the Board be 
increased. With regard to the appointment. of additional Directors, which 
was 80 strongly urged at the last meeting in February, the Directors 
recommend two gentlemen, General Sir Richard Sankey, KC. B., one 
of our largest shareholders, and Mr. Lazenby, who is also a lasge share- 
holder. On the subject of remuneration for the additional Directors, we 
have also thought it right to place a definite proposal before you. If we 
are to have new Directors, let them be men of weight and position, and 
pey them as such. Attendance at our Board meetings is not a light 
matter ; there is a good deal of tendency to run over to the next morning 
about them. I bez now, gentlemen, to move— 

* That the report and accounts for the hulf-year ended Dec. 81, 1896, 
submitted to this meeting, be and the same are hereby received and adopted.” 

Mr. F. J. B. BECKFORD seconded the motion, which was carried unani- 

mously without discussion. 
The CHAIRMAN afterwards proposed, and Sir GILBERT A. CLAYTON- 
EAST, Bart., seconded the declaration of a dividend for the half-year 
ended December 3lst at the rate of 6 per cent. per annum on the 
Preference shares, and at the rate of 7 per cent. per annum on the 
Ordinary shares. i 

The motion was carried unanimously. . 

The CHAIRMAN then announced that he and his two colleagues had 
now concluded their duties, and retired. He proposed that Mr. G. W. 
Anderson should take chair, which he at once vacated. 

. Mr. BRYAN DONKIN seconded the motion, which was carried. 

Mr. ANDERSON, on taking the chair, proposed the re-election of Mr. 
Robinson, Sir Gilbert A. Clayton-Eaat, Bart., and Captain H. Riall Sankey, 
to whom, he remarked, the shareholders owed a great debt of gratitude for 
the energetic way in whioh they had conducted the business. 

Mr. DANIEL STOCK seconded the motion, which was carried 
unanimously. 

Mr. ROBINSON returned thanks on behalf of himself and his oolleagues, 
and was afterwarda voted into the chair again. | 

The CHAIRMAN then proposed a resolution increasing the number of 
Directors frum three to five, and appointing Lieut.-Gen. Sir Richard 
Hieram Sankey, K.C.B., and Mr. Thomas Orger Lazenby to seats at the 
Board, with the collective remuneration of £500 per annum. He remarked 
that this was essentially a shareholders’ question, and was one upon which 
the Directora might be well excused from offering an opinion. 

Mr. W. H. WILLCOX seconded the motion. 

The CHAIRMAN, in answer to questions, said that they all agreed that 
the hands of the present Directors would be strengthened, and that the 
co-operation of the proposed new Directors would be distinctly of assistance 
to them. They also believed that it would be for the benefit of the Com- 
peny. He put the resolution, and it was carried unanimously, 
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Mesars. Cooper Bros, and Co. were then ele cted auditors for the present 


ear. | : 
: Sir RICHARD SANKEY and Mr. LAZENBY thanked the shareho Iders 
for their confidence in electing them members of the Board. 

"The CHAIRMAN afterwards stated that it was their intention to hold 
the next general meeting at the works at Rugby. In the early summer— 
in June—they hoped to send out a circular inviting the shareboldera to 
inspect the wor ks there. 

On the motion of Mr. PERCY HUNTER, seconded by Mr. A. W. 
PEAR CE, а cordial vote of thanks was passed to the Chairman and the 
Directors. 

The CHAIRMAN acknowledged the vote, and the proceedings then 
termin ated, 


Eastern Extension Australasia and China Telegraph 
Company (Limited). 


The report of the Directors of this Company for the half-year to Dec. 31 
last, which will be submitted to the half-yearly ordinary general meeting, 
to be held at Winchester House, Old Broad-street, E.C., on Wednesday, the 
28th inst., at 2.50 o'clock, states that the gross receipts, including Govern- 
ment subsidies, have amounted during the half-year to £325,405. 12s. 6d., 
against £311,582. 10s. 114. for the corresponding period of 1895. The 
working and other expenses, including £36,065. 19s. for cost of repairs to 
cables and expenses of ships, absorb £106,970. 9a. 7d., against £84,044. 68. 4d. 
for the corresponding period of 1895, leaving a balance of £219,135. 2a. 11d. 
From this is deducted £4,177. 7s. 64. for income tax, £10,000 trans- 
ferred to the Fire Insurance Fund, and £31,895 for interest on Deben- 
tures Debenture stock, and contribution to sinking fund, leaving as 
the net profit for the half-year £173,062. 15s. 5d., which with £33,235 
6e. 8d. brought forward from the previous half-year, shows an available 
balance of £206,298. 2s. 1d. One quarterly interim dividend of 1} per 
cent. has been paid for the half-year, and it is now proposed to distribute 
another of like amount on the 29th inst., making, with the interim divi- 
dends paid for the first half-year a total dividend of 5 per cent. It is also 
proposed to pay a bonus of 4e. per share, or 2 per cent., making a total 
distribution e" per cent. for the year’ 1896, leaving £93,798. 2s. 1d., of 
which 875,000 has been transferred to the general reserve fund, and the 
balance of £18,798. 2з. 1d. is carried forward. 

429 of the Company's Five per Cent. Australian Government Subsidy 
Debentures, amounting to £42,000, were drawn by lot on the Sth inst. for 
payment at par on July 1 next. 

. An arrangement bas been concluded with the Spanish Government for 
extending, on a subsidy basis, the Company's system in the Philippine 
Islands, by the laying of three short cables between Luzon, Panay, Negros, 
and Cebu. As these cables will bring Iloilo (second only in commercial 
importance to Manila) into telegraphic communication with the rest of the 
world, it is expected that, while proving of great advantage to the Govern- 
ment, they will become feeders to the Company's agetem. A contract has 
also been entered into with the Dutch Government for the manufacture 
and laying on account of the Government of two short cables in Nether- 
lands-India. ‚ ' 
The Directors regret to record the death of their esteemed colleague, 
Mr. George Garden Nicol, who had been connected with the Company 
from its formation. The Hon. George Peel has been appointed to the 
vacant seat at the Board. The Hon. George Peeland Mr. Francis Augustus 
Bevan will offer themselves at the meeting for re-election as Directors, as 
will the auditors, Messrs. Deloitte, Dever, Griffiths and Co., and Messra. 
Welton Jones and Co. 


Indo-European Telegraph Company (Limited). 


The following is the report of the Directors of this Company for the 
year 1896, to be submitted to the members at the meeting at Winchester 
House, E. C., on the 28th inst. :— 


Deep regret is expressed at the loss of the valuable services of the late 
Major-General G. B. Tremenheere, who died in December last, and who had 
been connected with the Company since its incorporation. 

The Company's revenue from all sources amounted to £123,539. 17а. 11d., 
compared with £123,734. 11s. 7d. for 1895, a decrease of £194. 13a. 8d. 
The expenses were: on commercial and general account £35,562. 16а. 9d., 
on maintenance account £32,742. 138. ód., total £68,105. 10s., against 
£67,820. 10s. Ad. for 1895, an increase of £284. 19а. 8d. Deducting these 
expenses, taking credit for £6,871. 17s. 11d. brought forward and debiting 
income-tax, there remains £60,204. дв. 2d., from which sum £10,000 ha: 
been placed to reserve, and that ‘sum, together with £10,625 amount of 
interim dividend, have to be deducted, leaving a balance of £39,579. 38. 2d. 

The Directors now propose a dividend for the six months ended Dec. 31 
of 17s. 6d. per share, making, with the dividend already, paid, 6 per cent., 
and a bonus of 20s. per share, both free of income-tax. making in all 10 
per cent. for the year, carrying forward £7,704. 5з. 2d. 

The decisions of the Telegraph Conference held at Budapesth last year, 


at which the Company was duly represented, to assimilate the Extra- 
European with the European regime in respect of counting figures and 


letters in plain language messages, and other measures in the same direc- 
tion will not materially affect the Company's receipts. 

The lines of the Company continue to work satisfactorily, and the 
Directora have introduced the Wheatstone automatic apparatus with the 
view of increasing the speed of signalling. 

Mr. John von Berenberg Gossler and Mr. C. Holland retire and offer 
themselves for re-election as Directors, аз do the auditors, Messrs. C. F. 
Kemp, Ford and Co. | is 
The dividend and bonus will be payable on and after May 1i The 
transfer books are closed from the 14th to the 28th inst. inclusive. 
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NEW COMPANIES, STATUTORY RETURNS, a0. 


1n addition to the information given under this heading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in “THE ELECTRICIAN ” ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1897, pages 366-897, de., dc. | 


——— 


BRITISH CARBIDE MANUFACTURING COMPANY (LIMITED).—This 
Company was recently registered, with a capital of £100,000, in £10 
shares, to acquire, develop and turn to account any patents and inventions; 
to carry on business as electricians, electrical engineers and producers of 
electricity for the purposes of light, heat, or, power.; to experiment, with 
and develop the use of carbide of calcium ; to construct arid maintain rail 
and tram roads, water courses, waterworks,’ &c. The subscribers, with 
one share each, are:—A. A. Common, J. S. Raworth, E. Ristori, J. B. 
Batten, J. E. Bingham, J. F. Atkinson, R. A. Hadfield and J. A. H. Drought. 


CROSSLEY BROS. (LIMITED).—This Company was registered on April 5, 
with a capital of £975,700, in £10 shares (of which 40, 389 are Preference), 
to acquire and take over as a going concern the business of gas and oil 
engine manufacturers, carried on by Messrs. Crossley Bros. (Limited), to 
enter into an agreement with the said Company and its liquidator (Mr. 
James W. Cross) and to carry on the business of manufacturers of gas, 
steam, oil, and other engines, mechanical and electrical engineers, mill- 
wrights, boiler and tool makers, locomotive builders, motor car builders, 
iron and brass founders, &c. The first Directors are: Messrs. William J. 
Croesley, Delacherois H. Irwin, Henry P. Holt, Robert Wilson, and Alfred 


Simpeon. | . 

EDMUNDSONS’ ELECTRICITY CORPORATION (LIMITED).—This Com- 
pany was registered on April 7 with a capital of £200,000 in £5 shares (of 
which 4,500 are Deferred), to enter into an agreement with Edmundsons’ 
(Limited), to, construct, equip, repair and maintain any electric lighting 
and supply works, tramways, telegrapbs, telephones, &c., and to carry on 
the business of electricians, engineers, &c., and the general business of an 
electric light, heat and power, supply company. The subscribers are: 
F. Payton, C. H. Jones, Sydney K. Thompson, electrical engineer ; Leo A. 
Hards, electrical engineer; H. P. Butcher, E. T. Botwright, and W. H. 
Adama. Dos 


ELECTRIC SUPPLY CORPORATION (LIMITED). —This Company was 
registered on April 8, with a nominal capital of £5,000, in £5 shares, to 
carry on the business of electricians, electrical and mechanical engineers, 
suppliers of electricity, manufacturers of and dealers in electrical and 
scientific apparatue, and the general business of an electric light, heat and 
power supply company. The first subecribers, with one share each, are:— 
Rookes E. B. Crompton, engineer; Francis R. Reeves, electrical engineer; 
Hew Stevenson, engineer; C. Peel, electrical engineer; A. Williams, elec- 
trical engineer; H. Walker, electrical engineer; F. Holmes, electrical 
engineer. | | : 

TAUNTON AND WEST SOMERSET ELECTRIO RAILWAYS AND TRAM- 
WAYS COMPANY (LIMITED).—This Company was registered on April 9, 
with a capital of £600, in £1 shares, to enter into agreements with Messrs. 
J. Wharton, H. G. Massingham, and C. P. Clarke, to promote the construc- 
tion of light railways and tramways in England, to equip, maintain, and 
work the samé with electric or other power, and to carry on the business 
of suppliers of electricity. The first subscribers, with ten shares each, 
are: C. J. Goodland, T. S. Penny, H. J. van Tromp, W. H. Fisher, H. M. 
Cooper, J. H. Bale, and A. Goodman. Mr. C. J. Wharton is to act as 
engineer to the Company. | 


"TIMES" ELECTRIC LAMP COMPANY (LIMITED).—This Company waa 
registered on April 7, with a capital of £100,000 in £1 shares, to acquire, 
develop, work and deal with any patents, inventions, licenses, &c., relating 
to the construction of electric lamps, to enter into an agreement with 
Williams B. Collyns, the younger, and to carry on the business of manu- 
facturers of and dealers in all kinds of primary and other batteries, electric 
lampe, electrical apparatus, electricians, mechanical and electrical engineers, 
suppliers of electricity; &c. The subscribers, with one share each, are: 
G. Robins, G.. A. S. Harrand, C. F. Ince, F. Howard, H. E. Hill, O. M. 
Bolton and T. Wright. The first Directors are: Sinclair Macleay (Chair- 
man), R. G. Webster, M. P., H. Lewis and J. L. Lewis. | 


à 


' 


INCANDESCENT ELECTRIC LAMP COMPANY (LIMITED).—The annual 
return, to Jan. 13, has been filed. The capital is £25,000, in 2,000 Ordi- 
nary and 500 Deferred shares of £10 each. 1,200 of the former and 100 
of the latter have been taken up, and the Deferred have been issued as 
fully paid ; £9. 10s. per share has been called on the Ordinary. 


847 


- INTERNATIONAL TELESCRIPTOR SYNDICATE (LIMITED).—The annual 
return, to March 12, has been filed. The whole of the capital of £10,000, 
in £1 shares, has been taken up, and 9,993 shares have been issued as fully 
paid. £1 per share has been called on the others, but has not yet been 


paid. | 

ITALIAN ELECTRICAL LIGHT AND POWER COMPANY (LIMITED).—The 
annual return to Nov. 12 has just been filed. The capital is £60,000, in 
EA shares, and 307 have been taken up. 300 have been issued as fully 
paid, but no calls have been made on the remainder. ` 

JULIUS SAX AND COMPANY (LIMITED).— The annual return to Jan. 14 
has been filed. The capital of £20,000, in £10 shares, has been fully taken 
up ; 1,993 have been issued as fully paid, but no calls have been made on 
the remaining shares. ö | | 


CITY NOTES. 


— d 


MEMORANDA.—Bank rate, 24 per cent. (April 8, 1897). Price of silver 
28 prd. per os. (April 14th). Consols (22 per cent.) 112—1124 for money, 
1124—112} for account; 24 per cent. 105—1054 (April 14th). Stock 
Exchange Settling Days: Consols, May 5th ; Stocks and Shares Continua- 
tion Days, April 26th and May llth; Ticket Days, April 27th and 
May 12th ; Pay Days, April 28th and May 13th; Mining Share Carry-over 
Days, April 24th and May 10th. | | | 

BRITISH INSULATED WIRE COMPANY (LIMITED).—The annual general 
meeting of this Company was recently held at Prescot. The profit on the 
year’s. working amounted to £46,123. 15s. Id., and after deducting adminis- 
tration expenses, debenture interest, and the dividend on the Preference 
shares, and allowing for bad and doubtful debts, there was a balance of 
554,889. дв. 9d. available for distribution. A dividend of 10 per cent. was 
declared on the Ordinary А and “ B" shares; £20,415. 88. $4. was placed 
to reserve account to meet depreciation on plant, &c. ; £3,700. 11s. Ad. 
was voted for writing down the patents account; and the balance of 
£3,000 was authorised to be divided equally between the Founders' and 
the Ordinary “A” and * B" shares. M 7 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended April 11 were £1,021, against £868 in the 
corresponding week of 1896, an increase of £153. The total receipts for 
the half-year amount to £15,839 against £14,559 for the corresponding 
period of 1896, an increase of £1,500. | О, 

GREAT NORTHERN TELEGRAPH COMPANY.—The net receipts of this 
Company during 1896, including £58,055. 7s. 1d. brought forward from 
1895, amount to £360,287. 7s. 7d. Deducting £63,194. 8s. 11d. for interest 
and amortisation of debentures, and £75,000 interim dividend already 


paid, a balance of £222,092. 18s. 8d. remains for distribution, as follows :— 
. Final dividend (making the total dividend for the 
year 10 per cent.) КРИТЕ E 4275000 0 0 
Reserve and renewal fund ...................... . . . 83,635 6 8 
Staff pension fue i 2... . 2777 15 7 
Directors’ remuneration ..... pm 8 ross NE 1500 0 0 
Balance forward ........... — — н ei 59,481 16 5 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended llth inst. amounted to £1,553. The 
amount for the corresponding week last year (Easter week) was £1,469. 
Decrease, £116. | i 

OSWESTRY ELECTRIO LIGHTING AND POWER COMPANY (LIMITED), — 
The report of the Directors of this Company for the year 1896 states that 
there is a balance profit of £123. 5s. 9d., out of which a dividend at the 
rate of 3 per cent. on the paid-up capital is recommended to be paid, 
leaving £4. 3s. 1d, to be carried forward. The Directors report that the 
number of persons using the electric light: has increased during the past 
year. Several installations in private houses have been carried out, and 
various other applications are in hand. With a view to meet future demands, 
and to provide for contingencies, the Directors have erected a third unit of 
plant, and they are now in a position to supply double the present demand 
for current, A sinking fund scheme has been adopted to provide for the 
renewal of the works and plant. The Directors are making a further 
limited issue of Ordinary shares. 

VICTORIA ELECTRIO RAILWAY COMPANY (LIMITED).—Messrs. Sper- 
ling and Co. notify that they are prepared to take in the debentures of this 
Company for conversion into debentures of the British Columbia Electrie 
Railway Company (Limited). Bonds must be left three clear days for 
examination. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended April 9 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,165. 


ELECTRICAL COMPANIES' SHARE LIST. 


` 
4 


| BUSINESS DONE 


Present | AMOUNT nee a Еи PR кы Ва E DURING WEEK 
or IVI- Я '8S РЕ ENT. 
AMOUNT. | SHARE. | DESD. inum APRIL 7. April i4. | Yreupe.| DVSO PYE | Enpa APRIL 10. 
ELECTRIC RAILWAYS лив TRAMWAYS. | Highest | Lowest 
9,104 £10 8/0 Central London Ordinary .....—................ 9) 10 " 10 217 3 | June and December n ie 
2C7,649 10 1 Я Do. (es paid) 5266 „%%% % „%% „%%% 6% 6 „ 66 „66 2 „ „6 э "227990699 54 6 5 8 6 8 0 0 [I] 99 ee oe 
КГР Stock ) City and south London Railway Con. Ordy. s.s.. 69 61 69 61 $11 8 | January and July . 6) oe 
8.119 £5 6 P Preference en me аю 2 6 153 16 15) 16 8 2 6 » 9? ee ee 
158,171 | Stock 4 Do. 4% P Debenture . 2.2.2] 189 141. 159 141 217 2 | May and November vs TES 
54,000 10 1/93 | Waterloo and City Ordinary (£8 paid) . 10$ 11 103 11} 2 2 8 | June and December 111 10 
87,500 ‚ 10 8% | Liverpool Overhead Railway -—— 5} lel! 1514 121: 2 5 6 | February & August A =н 
10,000 10 61 Do. БУ Preference -a = = = еее 164 1 181 16 8 1 6 2 ; is > 
Stock 4X Do. 4X Doben fur «4 «446 Ho 113 11 118 8 10 10 | January and July is А - 
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PamsEwT| AMOUNT — NAME. WEEK'S PRICE Tu CENT. DIVIDEND ров DuRING W 
AMOUNT. 8 Es APRIL 7. April 13. YIELDED. ENDING APRIL 10. 
TELECRAPHS — par o 
£323,930} Stock 12,0 | Anglo-American .. nn 22d 98 — ар Hi - E : Jan., Apr., July, z ou 
£3 038,020 RN 1 Do Dente н ока Госа пан ee 8 8} : 81 "n L] ` 8 
8 058,020 ы erre •—ũͥ — * енене fee но ч m — z <2 * 
145 600 Elco 4 ym — Puerum ... особове wr ти “a " 81611 | January and July E - 
£25, 10 =. azon eiegrap sere * | mtm m —— t: — 2 .. Маг. June. Oct. 157 15 
£130,000 10 8/0 „Brazilian Submarine . 4 , 11 We : 2 : Lehr SK - E * 
£75,000 100 5% Do. 6 per Cent. Debs. гана ry 1906) .... TAE A M 0 aan ib заа з {с=з 7 5] 
1 00000 "e 6! ne ght Сари Capital S —— ccs (2 H 4. i Ae EM ; 5% 
6,090 10 | 10% Do. Preference 10 per Cent.. 19 20 1920 $0 0 | cathe и * 
‘cme <8 10% BM a pe OA I NNAS e d i 105 ti dd Es ii : 2 
; E: uly .. 105 os 
&30,000| £59 ч Do. + 44 per Cent. Debentures .. .....-..---- | 105% 103 105% 103 Д 8 ‘ mr Begg yh t ^ : 
60,710 pe in — United States Cable, 1877 —U— ! ^9 —- o aa 2 121 17 vi 3 14 4 p L] ә 17 СА 
[| (егп i 0С езет ет» +» eee ee ee ee на „ „„ ва 1 
£10 6 Do. 6 per Cent, Cumulative Preference ..xd 18 19 18 19 8 5 9 ' — 
410705616 Stock 4 а Do. 4 рег Cent. Mort. Debenture Stock (red.) T 13) Hn m 3 s : EN and E och m * 
0,000 210 3 | Bastern Ri. VVV 172 111 17} 18} | 816 9 Jan., Apr., July, 181% 17% 
£820,000 | Stock 4 Do. 4 per Cent. Debenture Stock. 127 130 127 150 E. 9 — "xm D и 
£148,600 | £100 5 * DO- p Р; с. (Austin. Gov. Sub.) Debs. 1900 .. 100 14 10) 104 4 16 uary "f - 
£156,200 100 5 *Eastern and 8. African 5 p. Cent. Mor. Deb.,1900 . 100 104 10) 104 4 16 : керет & AZ 16% 2 
‚000 100 4 „ Do 4% Mo e Debentures, 19099 107 110 lor uo Y 8 2 р. eM Scan — к >: 
‚000 £25 4 Do. 4% Ma us Sub. Debs. (regd.) ......—| 109% 112% - x i 1 > Ja, dae du, Gok ii iis 
180,227 10 1 Globe Telegraph and True 11 113 1 33 " ’ , 17 17 
180,042 10 6 Do. 6 per Cent. Preference ................ 17 174 17 7 ee " " 94 245. 
150,000 10 5/0 | Great Northern of Copenhagen tase ces eres ness = 94 25 24 25 4 - y TRUE i д 
£170,000 100 155 1 К. per Cent. Debs., 1853 Issue Series “B”. = M y^ p: : y : March 2222 > — 
25 0- open. cenccosccesecsccece оосо оо оо оо á 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904. 107 110 107 110 591 mde Jn " 2 
£100,000 100 45 2 European Tel. 4% Guar. Debs. (red) 1942 — ur ид " x - " : April — осон" : — 
11,839 8 4 u (aq E И aC BEC, Чү ASE УДА Lad 133 >> 
£3 881 £100 Cert. 12/8 Submarine Cables Trust *— eee Q E] 138 148 138 143 4 8 11 n L] 3 = 
15,609 10 6/0 West African Telegra h oR 2õꝶł¹e9ũ3u ILE LLL Е 6 5 1 6 Id 10 ; January and July — * — 
& 26,200 100 20 € А oye an bentures (ted. m и. 101 ч, 4 Че TAM E B 
000 10 0980 of America ............ e Х - 
£150,000 100 8% |* ро. 8 per Cent. Debentures, 1902 .,..........| 103 108 10) 108 71011 | June са Deuter at 2, а 
88,321 10 1/6 West India and Panama ........ „ i 1 1 ki. d RE May пу ii 
84,563 10 6/0 6 рег Сепё 186 Preference *» ^ UA m 11 11 11 af 5 9 1 n 1" 9 y 
4,069 10 6/0 Do. 6 per Cent. 2nd Preference ee en en ee Án 93 10 9} 1 5 1 Jen 3! and July b E а 
£30,000 100 5% Do. брег Cent. Debentures, 1917 ........- 107 110 107 110 4 10 11 M orm E 4 - 
64,251 15 8/0 Western and Brazilian ............... e e erm 73 8 d 8 5 0 0 ay zi = 
83,199 11 8/0 ро. Б per Cent. Preferred Ordinary ...... 10 6 6 5 0 0 н u 2 ia 
83,129 7 1,6 Do. Deferred Ordinary Se 1 2 Ч „© TE E i - 
£158,100 100 6% |. Do. 6 per Cent. Debs., Series " А” 1910 .. 111 116 112 116 5 311 bruary ugust 4. * 
£197,000 | 100 62 |* Do. 6% Mort. Debs., Series B. 1910........ 100 113 109 1138 33 - - 
$1,163,000 | $1,000 7 Western Union 7% 1st Mort. (Building) Bonds 1902| 107 112 107 112 6 6 7 ay ree = e 
£164,300 | 4100 6% |* Do. 6 per Cent. Sterling Bonds(red.) ......| 100 105 100 105 51511 | March p 
TELEPHONES. É 
£ 4,000 £5 4/0 | Chill Telephone (fully paid) ........... ..... 81 81 81 81 568 ты ДЕРТ path r - — 
224,850 10/0 lfd. | Consolidated Telephone Const. & Maintenance .. vs 1ч № A "n „Же К — 
28,000 £5 4 Monte Video Telephone 6 per Cant. Preference 2 2 2 24 8 0 0 . — 9; . d 51 
484,597 5 3.0 A A 2 n 61 6 61 €i 447 ugus 1 16 
15,000 10 €/0 Do, брег Cent. Cumulative 1st Pref. ..... 15 17 15 17 810 7 " " 16 158 
0 мр | |, SI: ee t e e e e ЕИ 3 
119,284 5 a 4 Non-Cum ve Zr ally pa n~ 03 
1,100,009 | Stock | 8}% |* Do. Debenture Stock, 34% (red.). .. 102 105 102 105 3 7 5 | June and December “+ стз 
771,604 1 0/4 J ÄààT—TQ— дә жул» K 8 3 8 | 315 6 - " I 
58,0€ 5 4/0 United River Plate ETETETT 69 „44 „4„6“ ооо we „„ 3 34 3 8 5 14 4 — =. 24, 
£146,788 | Btock 5% |* Do. брег Cent. Debenture Stock (red.) 100 103 100 105 415 8 — 
ELECTRICITY SUPPLY COMPANIES. ЕБР " ^ 
£150,000 5 44% | Birmingham Rieotrlo Supply (fully paid) 9 9} A 9} T И Ба а " - 
£50,000 5 ei о. (NOW ИО). ͤ v aux isse ae es d 90 
£ 40,000 £10 14/0 un ©з London Electric Lighting (fully paid) 19 £0 Я: n : : - February & ery 17 Hy 
masma | mox | $$ |e Do ошаш Ceng Pns mine] A aM | n) a» | їн T зараа тооба ra | фы 
; Z Debenture £ ML Pee ree ' Е + 
80,000 6 36 | Charing и & Strand, Electricity Supply Corp. .. 103 ш 1% 1j 212 2 |F PIT & August at 2; 
11.000 5 4417 Do. 44 per Cent. Preference ................ .. ’ , ka > 
67,509 ale 5 2 5 Do. 2 per ut. реренкагев (T0d)) dees 8i ө} á 01 zd i 2 2 uly 7 $^ 9, 
£14,000 5.0 1elsea Electricity Supply Ordinary .......... а * 
£60,000 | Stock ny * Do. x Dabentare stock rel) n cd ы, и ч. 118 818 8 June and December 12 n 
£22 416 £10 T County of London & Brus OV. y ) - z — 15 14 
20,C00 10 6/0 Do. 6% Cumulative Preference. 14] 1) 145 15 4 0 0 | January and July 116 1 
10,000 10 2/0 Do. issued at 2 prem. (fully paid) ........ 144 и 14 14 zm n " 0 ai 
111,000 b — 8 жеско Supply Ordinary .....,......... 14 к : Ц e ^. T 
48,050 5 8 о. Preferences N —— 2 1 15 
49.900 10 6/0 Metropolitan Blocttío аршу Ditiany rae xd 1 t 16 І { 2 18 10 Ape and ORE ns ist 12} 
12,500 10 ee о. issued at 2 prem. and prem. paid) .. 72 , m dd 
£150,000 | Stock | 47 Do. 44% Deb. Stock First Mortgage . . 129 121 120 124 313 0 Aapa amies WS i 
6.452 10 8,0 es Башк Ordinary .......... COUPS ul 110 Te 15 8^1 7 mess... — к — 
275,00) 1 we n у НРУ СУРЕ рч РИА ОРОГ 1 ë zm y a 25 
£154,000 100 44% |'Royal Elec. Co., of Montreal 44% ist Mort. Debs.) 101 103 101 108 475 pes capti iud - ii ių 
19,950 5 8/0 | St. James and Pall Mall Electric Ordinary ...... 14 15 13 1:4 310 0 ee 1 79 
20,000 «8 3/6 ч 7 рег eie etre: TINY praise * 1925 in MN А 1 А » » iii е 
£50,000 Stoc 4% |" о. 4 per Cent. Debenture Stock (ret. Д " 14 
13,900 b 6/0 | Westminster Electric Supply (fally paid) ........| 13] 14} 131 143 8 2 1 | February & August i 
ELECTRIC MANUFACTURINC, &o., COMPANIES, 
90,000 £1 1/6 Brush Electrical Engineering .................... | 1 i 1 ә - as = 
90,000 3 1/2 рр брег чае те, e ze jd T iol - узе йын * Auen 1} ty 
£125,000 Bboc 447 . 4 per Cent. Регрэ%па1 Debenture Stoc 4 ~ - 
476.770 Stock 118 * Do. 2nd Debenture Stock (red.) ............ 95 99 93 93 41211 | June and December бо x 
10,000 £10 * British Aluminium Ordinary .................... — .. .. 
20,000 10 T Do. 77 Cumula ive Preference. .......... — - .. .. 
200,000 1 is Castner-Kellner Alkali C >, (123, 6d. paid) ........ à ! $ 1 * — e» ee 
28.180 5 3/0 Crompton P WE per Cent. 8 ares aa A: ae 95 Р ч Р - A - 
£32,850 109 57 Do. 65% First Mortgaz? D:b»atures (réd. ).. i ) 3 -= - .. 
89, 261 5 1/6 Edison and pee United (** A" Swan) (£3 paid) n 21 н a д Е: : February & August ig - 
"17,139 5 26 Ihr RAE ALY vive Acad pb RAE LR Ki Lina H ” ” 
£100,000 | Stock 44% . 44% Mortgage Debenture Stock (red.) .. 105 119 105 110 4 110 | June and December “4 - 
110,000 £1 9/0 Hlectric Construction 1 1 14 13 5 14 4 [September 13 - 
18,145 2 7 T per PE Cumulative Pref. ........ É "u 3t 11 46 2 " " os 
91,195 1 10/0 Elmore's Patent Copper Depositing .........| 1 -- zm .. 
19,000 | 10 14/0 W. T. Henley's Telegraph Works Ordinary ...... | 19 20 19 20 5 0 0 | February & August 19$ АА 
3,000 | 10 7/0 Do. 7 per Cent, Preference кава охе | 18} 194 18} 194 з14 7 „ ” Yt - 
£50,000 | Bto:k 44% Do. 44% Mortgage Debentare Stock (red.) 107 113 107 112 4 0 4 Т " +* 2 
50,000 | £10 15/0 India Rubber. Gutta Percha, &c., Works » 2 214 203 213 413 0 | January and July 211 21 
800,000 100 415 |* Do. 417 First Mortgage Debentures (red.) 104 167 104 107 314 9 | March & September = T 
20,000 | 5 * Manchester Edison-Swan '' A" (£1 103. paid) ....| e» i» = „© $e 
87,850 | 19 £4/0 Telegraph Construction and Maintenance........ 31 37 84 37 417 4 March and July. 86 35 
£150,000 100 6% |" Do. брег Cent. Bonds (red.“ 1899 | 163 106 1^5 106 4 14 9 | January and July | x e 
22,570 £6 8/8 Willans and Robinson Ordinary ............. —. | 8} 9 Sh 9 ee April and October. З: e 
92,570 | & | 3/0 Do. 6% Cumulative Preference ..........__| 6} 74 61 74 4 2 9 T Т — — 
£100,000 | Stock | 19/1 |* Do. 4 First Mort. Deb. Stock (fully paid) 106 108 106 108 319 May and Novembe | . - 


* noalculating the yield on this security, allowance has been made for acorued Interest, but not for redemption, 
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BRUSH-VIENNA 


Arc amps | 


For Direct or Alternating Currents. 
STEADY BURNING. 
SELF-FOCUSSING. 
NO DELICATE PARTS. 
MODERATE PRICE. 
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SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING З 


COMPANY, LIMITED, 
49, Queen Victoria St., London, E. C. 


X-RAY TUB E E. 
TUBES SHOWING Аср DEGREES OF 
4 


ACTUAL MAKER es containing Specimens of Fluorescent 


67, PARRIX GDON ROAD, * R Salts, Crystals, 
= is устр r1 29, 9. cb FLUORESCENT SCREENS. 
А a! “д э», ' 7 "н... В, COILS, ACCUMULATORS, TRANSFORMERS, 
Heeres. p Ne INCANDESCENT ELECTRIC LA 
dn Ex perta mental and Scientific Glass s» Hlowing. 
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VORTEX, GIRARD, LUNEDALE, 


AND OTHER TYPES. 
PELTON WHEELS. 
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GILBERT GILKES & C KENDAL. 


CHISWELL S7 LONDONEC] 
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IN CONNECTION WITH THE | (LIMITED), 
EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


1 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIREOT TRIPLICATE CABLES, to е Portugal, Gibraltar, Malta, Egypt, Aden, 
I | and India. _ 

By DIREOT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazii, Argentine 

Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 

to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New . Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By abe ger "rina to the Azores, Tangier, Tripoli, Oyprus, Seychelles, Mauritius, 
an anila. „„ 


Telegrams should be sent from the Company's Stations 
LONDON — I, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, Е.С.; 37, HOLBORN VIADUCT, E.C.; FOREICN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K15, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Oonstantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 Oan Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, adn ен со дош Santa aura, Tinos, Andros, Zea, and 
e Gree ; 


This Company’s Cables are worked ру Muirhead’s System of Duplex and Automatic 
| Curb Transmission upon all its Main Sections. 


eee vr he- VLA MA STHRIN,” “arsine 


Books of Forms and Tariffs forwarded post free on application at the Company’s Ohief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, R. O, By Order, GEORGE DRAPER, Secretary. 
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HE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHCLAL “WIRES. . 


DIRECT OVERLAND TELEGRAPHS 


CONNEQL ED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Speolal Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


Messages are салга at the Company's О 
LONDON: 18, Old Broad Street, E. O., 6 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. 
LIVERPOOL: African House, 6, Water Street. 


MANCHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the charges made and whence m es are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout e Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. O. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For энә, STEAMERS, YACHTS (inside or outside), LAMP-POSTS (Gas and Electric), 
d for ALL PURPOSES where a and washable surface їл essen Has stood years of rough wear. 
THE INDESTRUCTIBLE PAINT resiste ff. reap ioc iva ee Roofing, Gas Tanks, &с 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFEOTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURB, йо, 


BROWNINO'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION er Damp Walls." 


Prevents decay and makes perfectiy ve Weatherproof Stone, Marble, Brick, Cement, Plaster, &c, The only solution used on OLEOPATRA’S NEEDLE 
- which has been preserved by it 18 Y —— —— — 


THE PAINTS and the SOLUTION SECURED the NIGHEST AWARDS at each of the EXHIBITIOHS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1894, and 1885. elegraphic Address: (6 WRATH ERPROOP LONDON.” 


Duncan llet and Co. 
E P P S 3 S Shippers oF Wine, pft en М боега. TS, : 


Coffees, &o., in Bond. 


GRATEFUL—COMFORTING. 114, FENCHU, CH y € LONDON, Е. С. 
Arrangements made for supply of Telegraph Stations & Cable Steamersabroad. 


Spectal 
C O G Q A | таю 6 Xo VARIOUS snd TATIONS of the he BASTIEN BASTERN 
0 
AND SOUTH AFRICAN, and HASTBRN EXTENSION, AUSTRALASIA, AND 
| | OHINA TELEGRAPH 


АЙШЕ, d prepared о $e ord 
favourable terms on OO MP ANTE, notice. os E ET N 0. 502 2n specially 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


АВ SUPPLIED TO ТНВ 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STBAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR RAYIGATIOR CO., Messrs, GEORGE THOMPSON & CO. „ Messrs, LAMPORT & HOLT, Messrs. MILBURN * CO., Ir. W, LUND, The 
EASTERN а AUSTRALIAN STEAN HAYIGATION CO., and other large Fleets of Steam and Salling Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, "Wc. GARFORD ST., LONDON. E. 


TELEGRAPHIC ADDRESS: " KIRKALDY LONDON." 


нун 20 vu 


- OLÉOPATRAS. NEEDLE 


F 
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н 
RICAN TELEGRAPH СОМРАНТ, . 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lown, v 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


00000000000000 ——————————— 


— 


The above Companies, by means of Cables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL. 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Вау). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO, CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAN. 
LAGOS 7 ч 
: S. THOME. WHYDAH. 
BRASS. 
LOANDA. GERMAN 
BONNY. BENGUELLA. — 
CAPE COAST CASTLE. MOSSAMEDES, CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E.C. 
By order 
H. E. PLANK, Secretary, GEORGE DRAPEB, Secretary, I. GAMBROOK, Secretary, 
Argioax Dmror Texzcraes Oompany, Eastern AND Sours Arrican TELEGBAPE West Arrican TzrzoxíaPH Company. 


Company. 


———ñ EMEN EN HMM 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lm. 
THE WESTERN = BRAZILIAN TELEGRAPH C0., Lov. 


HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIO & EUROPEAN TELEGRAPH Oo., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira — — 
баре Verde Islands—8t. Vincent .. 2 .. = 
ši ЯР St. Iago PM. ce мет dm 
Brazil—Pernambuco 2 2 sm - — 
* All other Stations — 
Uruguay — All Stations - — — 


Argentine Republic—All Stations 
Paraguay—All Stations oo Xu xA. ш чё 
Bolivia—All Stations - - 
Ohili—All Stations = = = : - 


— Q0 6066 
Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern." 


es CO tO IO P 
ооо oc o to * 
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to BD NO oF 


Bv Овркв, 
BRIOHABD OOLLETT, Secretary, 
Brazmiax BuBMARINE Terzcrars Oo., Winonester Ноовк, Ор Broap STREET. 
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THE LEADING ATLANTIC CABLE COMPANY 
5047722 
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—— THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
f SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 


ER UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greatest competitive eystem of Telegraphe ever 
maintained In the United States, covering ALL COMMERCIAL POINTS IN THE OOUNTRY. 


CONNECTIONS. CANADIAN PACIFIC TELEGRAPHS reaching all Important places In CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


Cab! бе! rwarded by thi { lease mark them '' , 
р, VIA COM M ERCI A L.” Indieation le not charg for; or wee the Company's own forme, bearing Ita GLOBE trade mark RR 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


GENERAL OFFION, LONDON, 
BISHOPSCATE MOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, E.G. 


Hab ОРОШ: 258, BROADWAY, NEW YORE, U.S.A. 
PRESID 
FREDERICK WARD, MANAGER IN ENGLAND. 


J. W. MACKAY, ENT. 
Guo. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS, 7. ECKERT, Prestaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct. Both Cables are dupiexed. 


The LAND-LINE SYSTEM of the Company in AMERICA o aad 740,000 MILES of 
WIRE, and $1,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Oables of the MEXIOAN the 
CENTRAL and SOUTH AMERIOAN TELEGRAPH OOMPANIES for 


ALL POINTS In MEXIOO and OENTRAL and SOUTH AMERIOA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


BXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission оў Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Via Western Union.” ™ en aa 


f 
Wa Greet Briatore” 252, GRESHAM HOUSE, OLD BROAD STHEET, LONDON, E. o. 


in Great Britain are— 
RECEIVING OFFICES: 
3, NORTHUMBERLAND AVENUES LONDON, W.O. 1, PANMURB STREET, DUSDEB. 


40, MARK LANE, LONDON, R.O. 

$1, ROYAL BXCHANGB, LONDON, R.O. Áb, BXOHANGB BUILDINGS, LIVERPOOL. GEORGE STREET, EDINBURGH. 

100, FENCHUROH 8 LONDON, A o. OKHALL BALDWIN ST., BRISTOL. | II GB BUILDINGS, LEITH. 

WFFINGHAM HOUSE, ARUNDEL ST. STRAND, | 29, GORDON STREET, G W. 7, ROYAL BXOHANGR, BANK ВТ, MANCHESTER 
LONDON, . d 10, FORSTER SQUARE, BRADFORD. L SIDE, NEWOASTLE-ON-TYNE. 
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TELEPHONE No. 15,007. TELEGRAMS; “INDICES LONDON. 


WHEATLEY KIRK, PRICE & COULTY 


(ESTABLISHED 1850), 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. . 


Average Annual Valuations exceed £1,500,0008terling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


HE WEST COAST OF AMERICA TELEGRAPH 
COMPANY (Limited). 
NOTICE is Hereby Given that the West Coast of America Telegraph Company 
ао will be prepared, on Friday, the 30th day of April, 1897, at their Office, 
inchester House, 50, Old Broad-street, in the City of London, to DELIVER SCRIP 
representing FIRST MORTGAGE DEBENTURES of that Company, bearing inte- 
rest at the rate of 4 per cent, from the ist day of January, 1897 (the principal and 
interest of which is guaranteed ‘by the Brazilian Submarine Telegraph Company. 
Limited, in accordance with the terms of an Agreement dated the 29th day of 
April, 1897), in exchange for Debentures of an equal nominal amount of the West 
Coast of America Telegraph Company (Limited), in Liquidation, with all unpaid 
Coupons attached, or to pay to the holders of the said Debentures the principal due 
-on the said Debentures and interest to the said 30th day of April. 
Debentures of the Company in Liquidation are to be lodged three days for 


examination. 
Interest on the outstanding Debentures will not accrue after the 30th April, 1897. 
FRED. L. ROBINSON, Liquidator. 


Dated this 21st day of April, 1897. 


| | TENDERS INVITED. 
(JOUNTY BOROUGH OF BLACKBURN. 


ELECTRIC TRACTION. 


The CORPORATION of BLACKBURN are preparas to receive TENDERS for the 
SUPPLY and ERECTION of ELECTRIC TRAMWAY EQUIPMENT as follows :— 

„ TWO STEAM DYNAMOS, SWITCHBOARD, INSTRUMENTS, and . CONNEC- 
TIONS; STEAM AND EXHAUST PIPES, VALVES, &c.; POSTS and BRACKET 
ARMS, &.: OVERHEAD LINE EQUIPMENT, UNDERGROUND CABLES, PILOT 
WIRES, &c.; SECTION BOXES, &c.; RAIL BONDING, &c. 

Tenders, in conjunction with the above, are also invited for STREET LIGHTING, 
both Arc and Incandescent. 

The Speciflcation and Plans, with Conditions and Forms of Tender, may be ob. 
‘tained at the offices of Mr. E. M. Lacey, Consulting Engineer to the Corporation, 
10, Delahay-street, Westminster, 8. W., on ратон of £7. 78. for each copy, which 
um be refunded on the return of the specification filled up with bona fide 

ender. 

Tenders, sealed and endorsed Traction,” to be delivered to me on or before 
SATURDAY, the 8th of May next. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


(Signed) 
ROBERT E. FOX, Town Clerk. 
Town Hall, Blackburn, 14th April, 1897. 


City OF BELFAST. 


ELECTRIC LIGHT DEPARTMENT. 


The ELECTRIC COMMITTEE are prepared to receive TENDERS for the SUPPLY 
and ERECTION of the following PLANT :— 
Section В. 3 —ROILERS, MECHANICAL STOKERS, 
PLANT, ECONOMISERS. 
Section B. 4.—STORAGE BATTERTES. 
Section B. 7.—OVERHEAD TRAVELLER. ; 
Section B. 8. UNDERGROUND CABLES, PILOT WIRE. 
Section B. 9.—LAYING CABLES. 
Section B. 10.—CAST IRON WORK. | 
pes B. 11.—ROADWORK—Laying Conduits, Pipes, and Building’ Junction 
Boxes. 
ро В. 12.—EARTHENWARE CONDUITS, and EATHENWARE JUNCTION 
XES. 


COAL CONVEYING 


Specifications and Conditions of Contract may be obtained from the Electrical 
Engineer, Central Station, Chapel Lane, on payment of £1 1s. per copy of each 
‘Section, which sum will be refunded on the return of the Specification with a bona 
fide Tender. 

Sealed Tenders, endorsed“ Tender for——,” must be lodged in my Office not later 
than noon on THURSDAY, May 6th, 1897. Е 

The Corporation do not bind themselves to accept the lowest ог any Tender. 
| SAMUEL BLACK, Town Clerk. 


DUNDEE GAS COMMISSION. 


ELECTRICITY DEPARTMENT. 


Pie GAS COMMISSIONERS are prepared to receive TENDERS for the 
D of— 
(а) ARC LAMPS and ACCESSORIES. 
(b ARC LAMP PILLARS. 
€ (c) LANCASHIRE BOILER and FITTINGS, 
(d) HIGH-SPEED STEAM ENGINE and DYNAMO. 
(e) ACCUMULATOR BATTERY and SWITCHING GEAR. 
Specifications and Forms of Tender may be obtained on application to Walter H. 
"Tittensor, City Electrical Engineer. Applications for Sections c, d, e must be ac- 
companied by a deposit of 10s. for each Section, which will be refunded on receipt 
-of a bona fide Tender. 
Sealed Tenders (marked on the outside) must be deposited with Sir Thomas 
"Thornton, LL.D., Clerk to the Commissioners, City Chambers, Dundee, on or before 
MAY 6th, 1897. 
The Commissioners may accept the whole or any part of any Tender, or reject all 


-or any of the Tenders. 
T. THORNTON, Clerk of the Commissioners. 
Dundee, ?0th April, 1897. 


2 Сола Medals. 


^ SANSA 


‘STAN EE Y [i3 
Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188 


>} 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXCHANGE, are inserted in THE ELECTRICIAN " at the following low rates: 


Three Lines and Under Е 1s. 6d. 
Per Line After.. à с " 6d. 
Nine Words tothe Line. 


SITUATIONS VACANT AND WANTED, &c. 


A VACANCY occurs for an ARTICLED PUPIL in the 


Derby Corporation Electricity Works. Largely extending plant and Mains.— 
2 terms apply to Mr. J. E. STEWART, A. M. I. C. E., A. M. I. E. E., Engineer and 
anager. 


ҮК AMO and ENGINE SUPERINTENDENTS RE- 


QUIRED. First-class men only need apply.—CHATHAM ELECTRICITY WORKS. 


[jEECTRICAL WIREMEN REQUIRED. Must be good 


workmen, accustomed to ship wiring.— Apply, “ E. W. R.,” Electrician Office, 
Salisbury-court, Fleet-street, E.C. P “eee tricia 


"EST-RO0M ASSISTANT WANTED for experimental 


electrical work. must have passed creditably through good course of scientific 
training and have had some practical experience. Age about 22 to 25. State salary 
expected,—A pply, * TE3T-RO0M," Electrician Office, Salisbury-conrt, Fleet street, Е.С 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c., 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED, good Electric Light WIREMAN as Foreman ; 
permanent situation for suitable man. State age, terms, and references. — 
Apply, 2480, Electrician Offices, Salisbury-court, Fleet-street, E.C. 


MLECTRICIAN (German, 21), apprenticed ‘as mechanic, 


two years with Schuckert and Co., of Nuremberg, as practical fitter, and two 


years’ study at a technical high school, where passed with distinction, seeks 
EMPLOYMENT. Not afraid of practical work. Fair knowledge of English. Highest 
references, Personal interview solicited. — HERMANN BOHLE, 26, Spring-road, 


Edgbaston, Birmingham. 


LECTRICIAN (24), three years classes, four years work- 
shop, tw» years charge of Electrolytic Plant; good draughtsman; speaks 
French; some knowledge of chemistry.—Replies, 2483, Electrician Office, Salisbury- 
court, Fl-et-street, K C. 
LECTRICAL ENGINEER (28), with Considerable Ex- 
perience in Accumulator Manufacture, wishes to eater a good English firm as 


TRAVELLER or REPRE3ENTATIVE ; English, French and German languages.— 
Apply, Dr. FR. ZOCHMANN, 44, Highbury Grove, London, N. 


'APERIENCED ELECTRICAL ENGINEER desires 

appointment as ASSISTANT with firm of electrical engineers or consulting 
engineer. First-class technical training. Could invest small capital.— 2476, 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


W ANTED, by an Electrician of 17 years’ experience as 


Foreman of Constructing Work in all branches, EMPLOYMENT as. Fore- 


man or otherwise; excellent testimonial.—Address, '' F. E. G.," 107, Priory-road, 


Southampton. 


ARTNERSHIPS.— To Electrical Engineers, Manufacturers, 


CAPITALISTS, and Others.—The undersigned privately ARRANGE PART- 
NERSHIPS, introduce Capital, and effect the SALE and PURCHASE of Engineering 
and Manufacturing Businesses,  Strictest confidence observed.—Messrs. CHAS. 
RICHARDSON AND Co., Engineers’ Agency, le. Strand, London, W.C. 


DOULTO Ns. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 
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2225.— Letters, 9475, Electrician Office, Salisbury-court, Fleet-atreet, Е.С. 


£225,—Letters, 2475, Electrician Office, Salisbury-court, Fleet-atreet, B.C. | 
то BE LET ог SOLD, аз a Going Concern, fully equipped 
CHEMICAL, METALLURGICAL, and ELECTRICAL FACTORY and LABORA. 
TORY, centrally situated in London.—Apply, MURPHY, 36, Mount Stuart-square, 
Cardiff. 


K! NG'S COLLEGE, LO N D ON. ° (Late The Boiler Insurance and Steam Power Company, Limited). 
A SPECIAL досввв ee un l poraTony WORK on acrzana- | Head Office: 67, KING STREET, MANCHESTER. 
TING CURRENTS will commence on MAY 8rd next. ESTABLISHED 1859. 


For particulars apply to the SECRETARY. 


WANTED, and FOR SALE. Subsoribed Capital, £375,000. 


ANTED, LAMP TOPS, with Platinum, Scrap Platinum, Boilers and Engines Insured and Inspected. 


Фс. —RDEY and Co., 29, Ludgate-hill, London, E.C., and 256, Ferndale-road, Employers Insured ЖАККА A under «Тһе Employers’ 
Brixton, 8.W. ability Act. 


——— TTF! Third Party Fidelity and Guarantee Insurance. 
pus UM UTENSILS, SCRAP, LAMP TOPS.— Best Joint Policies Issued. individual Accident insurance. 
сев given by Derby and Co., 44, Clerkenwell- road, London. Е.С. N.B.— Upwards of 40,000 Boilers and Engines under supervision. 


Platinum 
YNAMOS. J. F. L. CROSLAND, M.Inst.C.E., M.LM.E., Chief Engineer. 
Statter, 65 volts 55 d, 700 
Clarke Chapman, 6 65 volts 60 amparos shunt 8 compound, 1,500 revs. e EDWARD HADF IELD, Secretary. 
Gardner, 100 volts 24 amperes, compound, 1,000 revs. Application for Agencies Invited. 


Gardner, 100 volta 9 amperes, compound, 1,730 revs. 
Conrady, 50 volts 40 amperes, compound, 1,800 revs. EN 


Gardner, 60 volta 3 ampere, 8:20 20000 rere IT IS WORTH YOUR WHILE TO BUY DIRECT. 
+ 50 vo Ormpton-Poshin АВС LAMPS, THE RELIANCE LUBRICATING OIL CO. 
dson ARC MANUFACTURE AND SUPPLY ON APPROVAL HIGH-CLASS 


6 Richar LAMPS. 
What offers ?—Apply, T Co., Limited, 1000, Qu Victoria-street, E.C. 
ELECTRIC CYCLE LIGHTS, Pocket Aegmalators Sot | RELIANCE NON - CORROSIVE LUBRICANTS 


Pin Sets. Unequalled for price, capacity durability, апа finish. New illus- (which, through their 1 have the Largest Sale in the World), viz., 


trated list, stamp.—C. L. FORD, lectrician, Stalybridg Nogine, ng; e conde, w, 1130.7 A achinery, 113d.; Spina bid. ; Gas-Engine, 1s. 8d :? 
— amp. — O. E. ForD, Electrician, Stalybridge, — n — (^ — Dynamo t Cylinder Lt Lubricant, 1 рег gallon, carriage paid. 
Aou E CHARGING.—C. H. CATHCART а сар from all redes in in ‘all Towns 
de cy, атпа pint ы мирра ее e erc! RELIANCE LUBRICATING OIL COMPANY, 
or : Uses ree ngs ЛӘ & 21, WATER LANE, GREAT TOWER ST., LONDON, Е.С. 
cl. oA —— — Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW. 
pe MOUSE Telephone No. Avenue 5891." Telegrams; ''Subastral, London.” А В C Code usede 


ГУ = 


PORTABLE ELECTRIC 


uy SAFETY LAMPS 


E SHIPS, 
MINES, FIRE 


FACTORIES, | BRIGADES, 
[TGAS WORKS, 4 TRAVELLERS, 


Ko., &c. &e., &c. 


Jody RNOR 80 1 


(JAMES MELLINGS) 


210. Upper Thames So 


—— ak Mita Ä o or of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


PHCENIX FIRE OFFICE, 
19, LOMBARD STREET, | 


ах | LONDON. 


67, OHARING OROSS, 


J. PITKIN, 


56, Red Lien Street, Clerkenwell, E.C. 


ESTABLISHED 1782. Price 1d.) DAILY (Price 1d. 


| TENDERS ano CONTRACTS. 


The New London Daily Paper. 
Contains :— 
ALL THE OONTRAOTS OP THE DAY. 
Including :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher. 
Subscriptions:—3 months, 9s. 9d.; 6 months, 19s. 6d.; 12 months, 396 
free. Single Copies ıd., post free 14d. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, B.C. 


LOWEST CURRENT RATES. 
LIBERAL & PROMPT SETTLEMENTS, 
ASSURED FREE OF ALL LIABILITY. 
ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 


W. O. MACDONALD, | у, | 
P. B. MACDONALD,’ | Dont Secretaries, 
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The PUBLIC SUBSCRIPTION LIST will OPEN on FRIDAY, the 23rd APRIL, and will CLOSE on or 
before TUESDAY, the 27th April, 1897, for Town and Country. 


EDMONDSONS' FILECTRICITY (JORPORATION, 


LIMITED. 


(INCORPORATED UNDER THE COMPANIES 


ACTS, 1862 TO 1890.) 


CAPITAL - - 


- - £200,000, 


Divided into 35.500 Ordinary Shares of £5 each and 4,500 Deferred Shares of £5 each. 
The former will be entitled to a Cumulative Dividend of 6 per cent. and the latter to a Non- 
Cumulative Dividend at the same rate. | | 
All Profits over 6 per cent. to be divisible pro ratá between all the shares. When a dividend shall have been paid equivalent 
to 6 per cent. per annum on both classes of shares for three consecutive years after the capital allotted under the terms 
of this Prospectus has been called up all the shares will then rank alike as Ordinary Shares. 
8,700 of the Ordinary and the 4,500 Deferred Shares will be taken by the Vendor Company in part payment of the purchase-money. 


Issue at par of 20,000 Ordinary Shares of £5 each, 


PAYABLE— £1 per Share on Application, £1 per Share on Allotment, £1 per Share on 1st January, 1898, the remaining £2 per Share to be paid in 
Calls not exceeding £1 per Share at intervals of not less than three months. 
It is expected that the whole amount will be called up not later than the 81st December, 1898. 


The balance of 6,800 Ordinary Shares is reserved for future issue. 


DIRECTORS. 
JOHN R. WIGHAM, J.P., Vice-Chairman of the Alliance and Dublin 
Consumers’ Gas Company (Chairman). 
W. R. DAVIES, Director of the House-to-House Electric Light Supply 
Company, Limited. 
JOSHUA W. EDMUNDSON, Director of Edmundsons, Limited. 
WALTER B. HOPKINS, C.E., Director of the Folkestone Electricity 
| Supply Company, Limited. 
HENRY WIGHAM, Director of Edmundsons, Limited. 
FRANCIS E. GRIPPER, M. I. E. E. ( Managing Director). 


Bankers. 


LONDON AND WESTMINSTER BANK, LIMITED, 1, St. James's 
Square, Pall Mall. 


Solicitors. 
ASHURST, MORRIS, CRISP & CO., 17, Throgmorton Avenue, E.C. 


Brokers. 
LoNDoN—FENN & CROSTHWAITE, 44, Coleman Street, E. C. 
DuBLIN—GOODBODY & WEBB, Dame Street. 


Auditor. 
WM. HOLMES MAY, 14, Queen Victoria Street, E.C. 


Secretary and Offices. 
FREDERICK PAYTON, 19, Great George Street, Westminster, S.W. 


PROSPECTUS. 
THis Company has been formed for the purpose of purchasing and ex- 
tending the business of Edmundsons, Limited, Engineers and Electricians, 
carried on at 19, Great George Street, Westminster. 

The London business of Messrs. J. Edmundson and Co. was formed 
into a Limited Company in 1888, which has a capital fully paid up of 
£61,000. Dividends of not less than 6 per cent. per annum have been 
‘regularly paid by that Company. The average net profits have been 
£4,626 per annum, while the net profits for the two years ended June, 
1896, have been over £5,000 in each year. The sum of £5,779 undivided 
profit was carried forward on the last balance-sheet. The accounts of the 
. Company have been regularly audited by Mr. W. Holmes May, F.C.A. 

The business hitherto carried on has been principally the establish- 
ment of Electric Lighting Installations for large Country Mansions, Public 
Institutions, &c. The business connections of (be Company are of the 
'highest character, and include many of the best known noblemen and 
gentlemen in the United Kingdom. | 

The primary object in providing additional working 
capital is to enter into and carry out valuable contracts 
and concessions for central station lighting in the follow- 
ing cities and towns, viz.:— . | 

Folkestone, 
Winchester, 
Salisbury, 
„Ventnor. 

A similar contract, at a good profit, has already been carried out at 
Shrewsbury, where the result of the first year’s running of 'the plant has 
been very satisfactory. 

The profits arising from the contracts already secured will be consider- 
able, and negotiations are well advanced for carrying out similar works in 
other towns beside those mentioned above. 

The increased income of the Corporation will be derived, first, from 
the profits to be made on the contracts for these and similar works ; 
secondly, from the increase in the wiring business which may be expected 


- — 


in connection therewith ; and, thirdly, from the interest and dividends on 
debentures and shares in the local companies which the Corporation may 
take in part payment of these contracts. 

The Managing Director has satisfied himself that this development of 
the business will allow the Corporation to maintain and probably increase 
the dividend of 6 per cent. per annum which has been paid in the past. 

The Directors anticipate, in view of the improving value of shares in 
Electric Supply Companies, which are now well understood by investors, 
that the rharea of the above-mentioned undertakings will also increase in 
value, and they therefore intend to retain a considerable interest in the 
companies with whom they may enter into contracts. 

Attention is called to the present prices of the shares of similar pro- 
vincial undertakings :— 


Present Prices. 

Cambridge Electric Supply Со. ... £10 Shares (£8 paid) ... 10 —10% 
Eastbourne Electric Light Co. ... £10 Shares (fully paid) ... 124—15 
Hove Electric Lighting Co. £5 Shares ditto . 6$— 74 
Yorkshire House- to-House Elec- i 

tricity Co. (Leeds) £5 Shares ditto 81— 8% 
Oxford Electric Co. fs .. &5 Shares ditto 6 — 64 
Sheffield Electric Light and 

Power Co. 5 .. £7 Shares ditto *. 144—15 


The Corporation will acquire the business as a going concern from the 
50th day of June, 1896, upon the basis of the balance-sheet of that date, 
including the stock, interest in leases, balance of undivided profits, and all 
interests in existing contracts, and all profits made since the 30th June 
last, for the sum of £75,000, to be paid :—£9,000 in cash, £43,500 in 
ordinary shares, and £22,500 in deferred shares. Interest at 4 per cent. 
per annum on the purchase price will be paid as from the 30th June, 1896 
until completion. All debts, liabilities, and obligations of the Company 
will be discharged by the Corporation. 

Mr. F. E. Gripper, who has managed the business for the past twenty- 
three years, has agreed to continue to act as Managing Director for the- 
next ten years, so that the business will be carried on without any break in 
the management. : 

All expenses of forming the Corporation up to and including the allot- 
ment will be paid by the Vendor Company. 

The only contracts to which this Corporation is à party are—(1) a. 
contract dated the 8th April, 1897, and made between Edmundsons, 
Limited, and Edmundsons Electricity Corporation, Limited; and (2) a 
contract dated the 8th April, 1897, and made between Edmundsons' 
Electricity Corporation, Limited, and F. E. Gripper, which, togetlier with 
the Memorandum and Articles of Association, may be seen at the offices of 
the Solicitors to the Corporation. d | | 

There are contracts entered into by the Vendor Company in the 
ordinary course of its business, and also agreements relating to the forma- 
tion and launching of the Corporation, and the guaranteeing the subscrip- 
tion of the shares now offered, which contracts and agreements are or may 
be technically contracts within Section 38 of the Companies Act, 1867; 
but applicants for shares will be deemed to waive any further compliance 
with such section with reference thereto. 

Application for a settlement and quotation on the London and Dublin 
Stock Exchanges will be made in due course. 

Applications for shares should be made on the form accompanying the 
prospectus and sent, with the deposit, direct to the Corporation’s Bankers, 
the London and Westminster Bank, Limited, Lothbury, E. C., ог to any of 
its Branches. In cases where no allotment is made the deposit will be 
returned in full, and where the number of shares allotted is less than the 
number applied for the surplus will be credited in reduction of the amount 
due on allotment. | 

Prospectuses and Forms of Application may be obtained from the 
Brokers, and Solicitors, and at the Offices of the Corporation. 


London, 14th April, 1897. 
с 2 
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FOR THE 


Diamond Jubilee 


E 


WE KEEP AN ENORMOUS STOCK OF BEST QUALITY 


INCANDESCENT * LAMPS 


IN VARIOUS COLOURS, from 2 to 50 c.p 


THE INTERNATIONAL 
55, REDCROSS STREET, 


ELECTRIC COMPANY, 
BARBICAN, LONDON, E.C. 


FREDERICK SMITH & CO., WIRE MANUFACTURERS, 


CALEDONIA WORKS, 
Hard Drawn Copper Line Wire. 


H. 6. Copper Wire (100°/,). 


HALIFAX. 


STRAND, STRIP. TAPE. SPECIAL QUALITY TINNED WIRE. ALL KINDS OF IRON AND STEEL WIRE AND STRAND. 


Books for Electricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
eet ate ee . Tremlett Carter, C. E., M. I E E., F. R. A.., FE. P. S. 
(к Lond. М). 650 res pagos, 200 I 200 Шовнанова and over 80 Tables of "Engineering Data. 

6d. post a 


XLEOTRIG MOTIVE POWER. By Albion T. a A.M.I.C.E., 
M. I E.E. Over 400 pages, nearly 250 Illustrations 108 

TE ELECTRIOAL TRANSMISSION OF ENERGY. By A. 
S aoe 586 pages, with 9 Folding Plates amd numerous Illustrations. 

ne 

ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 

THE ELECTRIC MOTOR AND ITS APPLICATIONS. ByT.C. 
Martin and J. Wetzler (with an Sppe оң сопе Development of the Electric 
Motor sinoe 1888, by Dr. 5 hird edition. Quarto, 315 pages, 363 
Illustrations. 13s. 6d. post free. 


TRANSFORMERS FOR SINGLE AND MULTIPHASE 


CUBRENTS. By Gisbert Kapp. Translated from the German by the 


Author. 6s. 


TRANSMISSION OF ENERGY. 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS- 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kapp. 
Fourth Edition, 108. 6d. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D. Sc. 12s. 6a. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 

ELECTRIC TRANSMISSION HANDBOOK. By F. P. Badt. 4s. 6d. 

ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by Allgemeine Eleotricitäts Gesellschaft, Berlin. 12s. 6d. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU- 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. Cohen. German edition, 18. 9d. 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEETRISCHEN KRAFT. By the late Dr. H. Hertz. 7s. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL. 
MACHINERY. By E. Tremlett Carter, C. E., M. L E. E., F. R. A. S, &o., 660 
pages, 200 Illustrations and over 80 Tables of Engineering Data. Price 12s. 6d. 
poet free, abroad lis. 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fully illustrated, 11s. 

ELECTRIO RAILWAYS AND TRAMWAYS ; their Construction 
and Operation. By Philip Dawson, C.E. Demy quarto, 30s. Nearly ready. 

WESTINGHOUSE ELECTRIO STREET CAR EQUIPMENTS. 
By F. L. Hutchinson and L. A. Phillips. 4s. 6d. 

RECENT PROGRESS IN ELECTRIO RAILWAYS. By Carl 
Hering. New Edition, 5s. 


ELECTRIC WIRING PUBLICATIONS. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES FOR| WOODHOUSE AND RAWSON WIRING TABLES. 


ELECTRIC CONDUCTORS. By W. 8. Boult. 5s., post free. 
STANDARD WIRING FOR ELECTRIO LIGHT AND POWER. 


By (а: C. Cushing, junr., A.M.Amer.I.E. Limp leather, pocket] size, 4s. 6d. 
post free. 
INCANDESCENT WIRING HANDBOOK, WITH TABLES. 


Ву Е. B. Badt. 4s. 6d. 
HOW TO WIRE BUILDINGS. By Augustus Noll ба. 


N FOR ELECTRIC WIREMEN. By Charles 


M. Davis 


ELEOTRIO WIRING. For the use of Architects, Underwriters and 


the Owners of Buildings. By Russell Robb. 16s. 


ELECTRIC RAILWAY MOTORS; 
and Maintenance. By Nelson W. Perry. 


ELEOTRIC STREET RAILWAYS. By Prof. E. J. Houston, Ph.D. 
and A. E. Kennelly, D.Sc. 4s. 6d. 

AMERICAN ELECTRIC STREET RAILWAYS; 
tion and Equipment. By Killingworth Hedges. 10s. 6d. 
ELECTRIC RAILWAY ENGINEERING. By Edward Trevert. 88. 
TABLES AND FORMULA FOR ELEOTRIO STREET RAIL- 

WAY ENGINEERS: By E. A. Merrill. 48. 6d. 
LES TRAMWAYS ELECTRIQUES. By H. Maréchal 73. 


- 


oe Construction, Operation, 


their Construc- 


Price, 
paper 1s., post free. 
UNIVERSAL WIRING COMPUTER. By Carl Hering. 5e. 


MAY'S TABLE OF ELECTRICO CONDUCTORS. For official 
use, printed on cardboard, with metal edges and suspender. Price 2s., post 
rho Lam For the pooket, mounted on linen, in strong case, 28. Gd., post 

WIRING SLIDE RULE (Trotter’s Patent). For the pocket: 
28. 64., post free 2s. 7d. 


THE PHCENIX FIRE OFFICE RULES FOR ELECTRIC 
LIGHT INSTALLATIONS AND ELECTRICAL POWER INSTALLA- 
TIONS, By Musgrave Heaphy, C.E. Twenty-fourth edition, 8vo, sewed. 6d. 


Price 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
"THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London, Е.О 
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= MUIRHEAD & @©., = 


MUIRNEADE, 
ELECTRICAL ENGINEERS & MANUFACTURERS OF ELECTRICAL APPARATUS 


LONDON." 


Dr. JOHN HOPKINSON'S 


AUTOMATIC BATTERY REGULATING SWITCHES 


Manufacturers of the * kiowa 


“WESTMINSTER” DYNAMOS AND MOTORS. 
STANDARD CONDENSERS, GALVANOMETERS, RESISTANCE COILS, POTENTIOMETERS, 
and all kinds of ELECTRICAL TESTING APPARATUS. 


Lodge’s Patent Lightning Guards for Electric Light Circuits, 


PORTABLE TESTING SETS, Complete, with Galvanometer and Shunts. 
STANDARD CELLS. Mulrhead's Patent Portable Form. Capable of being sent by post without injury. 


These Cells are Supplied with Dr. Muirhead's Certificate of Value. 


Offloos: 54, OLD BROAD STREET, Е.С. Works: Elmers End, Kent. 


Laboratory: PRINCE'S MEW S, Great George Street, WESTMINSTER, . W. 


Price 7s. Gd.3; post free Ss. 3d.3 abroad 9s. 


“THE ELECTRICIAN” 


ELECTRICAL === DIRECTORI 


AND HANDBOOK 
TH E BIG BLU E BOOK (Nearly 1,300 pages Royal 8vo.) 


(Bstablished 1882.) 
CORRECTED TO FEBRUARY 3rd, 1897. 


This 1897 Edition contains about 130 pages in excess of the last (1896) issue ; and amongst the 
New Features may be mentioned—A number of useful Tables; a Folding Sheet Table of Electric Railways 
and Tramways in the United Kingdom with Engineering Details ; Municipal Supply Regulations; The 
„Wright and Allied Systems of Charging for Electric Current; Free Lamp Rules; L.C.C. Meter 
Rules; an Original and Complete Account of the Organisation of the International Telegraph Bureau 
at Berne; and much other additional matter of. interest to the Electrical and Allied Professions. All 
the usual original features of the Book are brought quite up to date (February, 1897). 4 

The New Edition is corrected up to February Зра, 1897, and embodies the more than usually 
numerous alterations which have taken place during the first month of the current year. These altera- 
tions represent three-eighths of the entire additions and corrections necessary to the Directorial Divisions 
of the Book. A New Division has been made in the 1897 issue, which includes a very Complete List 
of the leading Japanese Electrical Firms, Professional Men, Government Departments and Officials, 
Institutions, &c. 

A Special Feature of the New Edition is the Complete Authentic List of the Officials of the 
Home, Colonial, and Foreign Government Departments dealing with Engineering and Electrical: Business. 
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Londen Office: 78 (late 139), QUEEN VICTORIA STREET, E.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 
зант: Steady Running Engines for Electric Lighting 
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NOTES. 
——— 

In the Paper recently communicated to the Royal Society 
by Mr. A. A. CawPsELL Swinton, and reprinted in full 
in our issue of to-day, we have one of the most pains- 
taking and valuable contributions to our knowledge of cathode 
ray phenomena since Prof. Lenarp’s Paper of 1898 first 
brought cathode ray research into fashion. Replacing the 
usual fluorescent screen by one of ordinary electric-light 
carbon Mr. Swinton has been able to unearth several new and 
suggestive facts. He would seem to have placed beyond doubt 
the innate hollowness of the short-focus cathode ray, to have 
proved that the rays crossed at the focus and without rotation, 
and to have gone a long way towards showing that X-rays can 
only be produced by cathode rays when these impinge upon 


solid matter. 
— 


As usual, there is a plentiful crop of puzzling phenomena. 
For instance, Mr. Swinton cuts out of his cathode a sector 
equal to one-eighth of the total area of the aluminium disc, 
and finds that the luminescent ring upon the carbon anti- 
€athode is blotted out to the extent of seven-eighths 
of its circumference, a result by no means “according to 
Cocker," and one which, if found in a schoolboy’s sum, ‘would 
entail considerable suffering on the part of the offender. The 
author refers this breach of the laws of subtraction to ** some 


unexplained action, similar in effect to the existence of a cir- 
cular surface tension," but before such an explanation can 
really help us, further elucidatory experimentation on this 
point is needed. 


Pror. Fiemine also contributes this week some interesting 
addenda to his experiments upon the magnetic deflection of 
cathode rays. His explanation of the waggling of the shadow 
of the cross when the cathode rays are subjected to the 
influence of an alternating magnetic field will, we think, 
be generally accepted. 


—— —— 


A curious development of the search after a heat-transform- 
ing electric battery is described without comment by the 
Electrical Engineer of New York. A Mr. H. V. Essicx, of 
Yonkers, claims to have invented a ‘‘ bluestone heat cell," 
which being interpreted, is a cell in which heat is utilised to 
increase the activity of a Daniell cell. The Essick ‘‘ bluestone 
heat cell" is merely a Daniell surmounting a stove. It is 
stated that a group of these cells occupying no more space 
than 1 cubic foot will develop 75 watts, and that from 15 to 
88 amperes may be obtained from a single jar. As Mr. 
Essick's device is about to be placed on the market, 
it may be as well to point out that there is no evidence 
whatever that this simmering cell transforms heat into elec- 
trical energy. It has long been a matter of very common 
knowledge that warming an electrolyte increases its specific 
conductivity, so that in this way the internal resistance of 
а Daniell cell can be reduced and a higher electrical efficiency 
obtained; but whether the cell be cooked or raw, hot or cold, 
all the energy that is developed is produced by the consump- 
tion of zinc, and must be paid for accordingly. If it is 
increasing the E.M.F. of a Daniell by heating that Mr. 
Essick of Yonkers would be at, we may observe that accord- 
ing to Prof. CagnanrT the temperature coefficient of the Daniell 
cell per degree centigrade is 0000067, so that a nice equable 
temperature of about 12,000°C. would be needed to bring its 
E. M. F. up to 2 volts from its normal value of 1:07—1:09, 
by which time most mundane material, including the hard 
cash of investors, would have been dissipated. 


Ir has been proposed by a Mr. C. D. Hasxms, of America, 
to use Róntgen rays for the purpose of sampling coals. If 
Mr. Haskins possesses any direct evidence of a connection 
between the kind of shadow cast by Röntgen rays from coal 


850 


THE ELECTRICIAN, APRIL 2°, 1897. 


and the value of the coal as a fuel, we should be glad to hear 
where he has published it; but in the present state of know- 
ledge of the subject, it seems to us that the proposed test 
would no more indicate what fuel users really want to know 
than would a test consisting in casting shadows from a half- 
penny candle. If, as seems to be the case, it is correct to 
assume that the opacity of a body is a function only of the 
molecular weight, there is strong ground for believing that 
the proposed shadow test would be valueless, if not utterly 
misleading. A light bituminous coal would cast a less dense 
shadow than pure anthracite, but so also would a coal con- 
taining injurious constituents of lower molecular weight than 
carbon, such as water or nitrogenous material. On the other 
hand, a dense shadow as compared with that cast by a bitu- 
minous coal might indicate either anthracitic coal or an 


inferior fuel composed largely of heavy mineral matter. 
— — 


Mr. Rayrmonp- Barker calls attention in a contemporary to a 
commonly accepted loose statement of the working speed of 
cables. For a given number of letters signalled, the corre- 
sponding number of current impulses through the automatic 
transmitter depends not simply on the letters themselves, but 
upon the length of the words formed from them. The simple 
reason is that a message of long words entails fewer word- 
spaces than a message of short words, the number of letters 
being constant. According to Mr. Raymonp-Barxer, the 
number of elements in the.average letter of journalistic matter 
on the siphon recorder code is 7:167. Between any two words 
is: a space of seven elements, but three of these are the space 
proper to the last letter of the first word. Hence, in con- 
sidering the speed, only four elements need be allowed 
between words. In order, therefore, to find the number 
of elements in any message, it is necessary to add 7:157 times 
the number of letters to 4 times the number of word-spaces. 
If the time taken to signal this message is known, it is easy to 
determine the number of elements signalled per second. This 
seems a very rational and proper statement of cable speed, 
and we hope it will be generally accepted. The errors which 
occur with the present words per minute,’ or “letters per 
minute’’ systems, where the spacing factor is neglected, are 
very serious. A similar method is suggested by Mr. Raymonp- 
Barker for use with the Morse system; here the letter-equi- 
valent, deduced, with correction for spaces, from journalistic 
matter, is 9°128. 


Ix this connection we may mention that the custom 
obtaining with the Eastern Telegraph and allied companies 
when superintendents report to headquarters with regard to 
the working speeds of the cables under their charge is some- 
what as follows :—Superintendents are requested to give the 
* speed constant of each cable concerned, and this “© speed 
constant is the number representing the product of the total 
capacity, the total copper resistance, and the rate of trans- 
mission in letters per minute of the cable. For example, a 
cable has a total capacity of 610 microfarads and a total 
copper resistance of 8,955 ohms. The KR of the cable is 
therefore 610 х 8,955, or 5:46 millions. Suppose the speed 
obtained with the automatic curb transmitter, working simplex, 
is 185 letters per minute for code messages; the speed con- 


е 


stant’’ would therefore be 185 x 5°46, ог 787. Now at stations 
where the automatic transmitter is used, the letter speed per 
minute can readily be arrived at by counting the number of 
centre holes in the perforated slip which pass through the trans- 
mitter in one minute, and dividing that number by the constant 
8:7, representing the number of spaces occupied by an average 
letter. This constant 9-7 has been arrived at by a careful 
examination of the traffic carried by the Eastern and other 
systems, and by calculating the actual number of electrical 
contacts which are made in the formation of an average 
letter, and which is found to be within 8 per cent. of 2-6. To 
this figure must be added 1:0 for the space between each 
letter, and 0-1 for the proportion to be added to each letter 
on account of the extra space allowed between words; a word 
for this purpose being taken as ten letters. 


Tx report presented to the shareholders at the recent 
first annual meeting of the Castner-Kellner Alkali Company 
contains two interésting items of information. A portion of 
the first thousand horse-power plant has been put into opera- 
tion, with successful results; but it has been discovered that 
the Cheshire salt brine is not sufficiently pure to use in the 
electrolytic cells, and a preliminary purifying treatment 
will be required. This is evidently an unexpected hindrance, 
and it may prove a very troublesome and expensive 
addition. to the process. The second announcement of 
interest is that the second thousand horse-power plant, 
now nearing completion, is to be used for the produc- 
tion of caustic potash. It is curious. that it has taken 
the Directors twelve months to discover that the electrolytic 
manufacture of caustic potash is (on paper) more profitable 
than that of caustic soda. That fact has been general know-. 
ledge for long; and Mr. Матнкв'в grave way of putfiig it 
forward as a new and important discovery was somewhat. 
amusing. The Directors would do well, however, to remem- 
ber that the market for caustic potash is but a small one, and 
that the German electrolytic potash manufacturers have prac- 
tically a monopoly of it. If the Castner-Kellner process is to 
be used chiefly for producing this article, there is consequently 
likely to be a rapid fall in prices; and the development of this: 
manufaeture may prove much less profitable than is anti- 
cipated. 


CarciuM carbide is still proving of great attraction to Com- 
pany promoters; and it is evidently a name to conjure with 
in financial cireles. Hardly a week passes without the regis- ' 
tration of some new company or syndicate for the exploitation 
of calcium carbide or acetylene gas. These undertakings vary 
in magnitude from modest syndicates with capitals of £1,200 
to colossi with £100,000 each. The latest is of the colossal 
order, and was only registered last week. It is unlikely that 
all of these syndicates and companies will survive. The- 
manufacture of calcium carbide is not going to develop into 
the big industry that some imagine. It would also be well for 
these company promoters to note that the Neuhausen 
Aluminium Company intend to commence the manufacture at 
Rheinfelden, and that one of the Bitterfeld Electro-Chemical 
Companies is arranging for the manufacture at the same 
power station. When these two plants are in operation it 
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may be expected that the present price of £20 per ton will be 
considerably reduced. Unless the demand shows an extra- 
ordinary increase one must conclude that the position of 
companies using steam power and paying heavy royalties 
for the production of calcium carbide, is not, exactly rosy. 


———— ü1lj⁴—— —— 


The Verband Deutscher Elektrotechniker.— The fifth yearly 
meeting of the Verband Deutscher Elektrotechniker is to take 
place at Eisenach from the 10th to 13th June next. 

Electrolytic Soda Plants.— A new electrolytic soda company 
has been formed in Germany, with capital £150,000, to carry 
on the manufacture at Rheinfelden. Another, with capital 
£120,000, has been formed in France, and proposes to erect a 
works near Lyons. A third is a Russian company, with its 
headquarters at Warsaw, and works at Zombkowic. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, 1895 — 
Obidos— Parintins ... Dec. 7,1896 ... — 
Saigon — Bangkok. . Feb. 3, 1897 — 
Mossamedes— Benguella ......... April 13, 1897 — 
Hong-Kong—Macao ............... April 20, 1897 April 22, 1897. 


The Foreign Oastner-Kellner Soda Plants.—The Castner- 
Kellner soda plants in Germany and the United States have 
not progressed so rapidly as that at Weston Point, and neither 
of these are yet in operation. That in the United States is at 
Niagara, and is planned to take 2,000 E. H.. from the Falls 
Power Station. Both of these plants are expected to be ready 
for manufacture very shortly. 

“ An Absolutely Perfect Vacuum.“ — According to Engineer- 
ing, Prof. Elmer Gates, of Washington, claims to have produced 
an absolutely perfect vacuum by filling a very infusible test 
tube with a glass melting at much lower temperature. Then 
by inverting the test tube and partially withdrawing the 
molten glass by suction, a space was left, which, when the 
glass had solidified, was claimed to be perfectly vacuous. 

Institution of Electrical Engineers.—The next visit of the 
students of the above Institution will be on April 24th to the 
works of the City and South London railway. The party will 
meet at 195, Clapham-road, at 11 o'clock. As the number will 
have to be limited, those who wish to attend must send in 
their names at once to the Hon. Secretary of the Students’ 
Committee, Mr. W. Bunn, 23, Oxford-road, Stroud Green, N. 

Röntgen Rays as Detectors of Fraud.—The  Zlectrical 
Review of New York says that X-rays are helping out electric 
railway companies in claims for alleged personal injuries. A 
man asked a Baltimore company for $3,500 damages for the 
alleged breaking of his arm. He was offered $100 as a com- 
promise, and refused it, and was then subjected to the test of 
the X-ray, which showed that his heavily-bandaged arm was 
not broken and never had been. Then he offered to settle for 


$25, but the Company was no longer in a compromising mood. 


The Speed of the Dublin-Dalkey Oars.—The Dublin District 
Tramways арен have issued a notice stating that on and 
after April 13 the electric cars will run between Haddington- 
road and Dalkey every six minutes, and, by permission of the 
Board of Trade, at an increased speed.” The increase in speed 
is represented by a decrease of 10min. in the time occupied on 
the journey, the new Board of Trade order having sanctioned 
a reduction of time from 80min. to 70min. True to its 
Hibernian instinct, the Dublin Evening Telegraph describes the 
change as an increase of speed of 10min.” | 


. A Three-Phase Electric Railway. According to the Engineer, 


an electrio railway 60 miles in length, to be operated by alter- 
nating current, is projected to connect the cities of Detroit and 
Port Huron, Mich. The line will be single track, with “ turn- 
outs," following the western bank of the St. Clair and Detroit 
Rivers and the shore of Lake St. Clair. It will carry both 
freight and passengers. Two- car trains will be run, consisting of 
& 381-ton motor car and a 15-ton trailing car. 
one generating plant on the line, about 20 miles from Detroit, 
at a point which will be about the centre of load distribution. 


Three-phase current will be generated at this station, which. 


There is to be but 


will be converted by rotary transformers placed at four sub- 
stations along the line, from which continuous current will be 
delivered into the feeder circuits. 


The Hargreaves-Bird Process.—The General Electrolytic 
Parent Company, the owners of the Hargreaves-Bird soda 
process, do not appear at present to be taking any steps towards 
the commencement of the manufacture of soda by their pro- 
cess on an industrial scale. They doubtless consider that it 
will be profitable to watch the developments of the other pro- 
cesses at St. Helens and Weston Point, and to benefit by the 
experience gained at these two plants. Mr. Hargreaves is 
devoting his time and energy to the development of his electro- 
trolytic chlorate process. Messrs. Bowman, Thompson and Co., 
who work this process at Lostock Gralam, in Cheshire, have 
had a successful year, whilst another plant for work by this 
process is being erected under Mr. Hargreaves’ supervision 
near Paris, and will probably be in operation this year. 


The Electric Light Posts in Regent-street.— An Artist 
writes to The Times, of Good Friday, in the following somewhat 
excited language :— 

Sm: Those who have observed the exquisite artistic proportioning of 
design, beauty of detail, and refined work in casting displayed in the 
public standards for the lighting of Paris and other Continental cities 
cannot do less than recoil in amazement at the atrocities in metal now 
erecting for the electric lighting of Regent-street. Work of the kind more 
vulgar in conception or coarser in production cannot be conceived ; and 
yet we are living at a time of mania for art-training, so called, conducted 
at enormous cost of public money at South Kensington and its manifold 
branches throughout the country. Why, I would ask, in public interests, 
is it that our parish authorities and contractors are permitted thus to dis- 
figure our principal thoroughfares, to justify foreigners in their scorn of 
our art ignorance, and to make us thoroughly ashamed of ourselves ? 

The Regent-street posts are certainly not up to the Paris 
standard, but we have as yet seen no biped “*гесо in amaze- 
ment," although we have some recollection of being nearly 
turned over in a hansom cab, owing to the horse shieing at. 
“the atrocities.” | 


The River Plate Company and the Argentine Government. 


he River Plate Telegraph Company, which applied to the. 


Argentine Courts for permission to open its offices pending a full 
investigation into the matter of their compulsory closing by the 
Argentine Postmaster-General (see The Electrician, March 12th, 
p. 640), has been, says the Financial News, refused permission 
to do sv under any circumstances. The judgment is principally 
composed of a lecture to the Company on its “impertinence ” 
in daring to hint at an action against the Government. The 
Company’s offices will, therefore, have to remain closed until 
authority can be obtained from Congress to bring action against 
the Government. The only alternative is submission to the 
arbitrary demands of the Government, which means not only 
heavy pecuniary loss, but the establishment of a dangerous 
precedent. The authorities, apparently, seem determined to 
hold to their present course, and to prevent redress being 
obtained except by diplomatio interference. 


Boiler Room Labour.—A useful report has recently been 
issued by the Steam Users’ Association, of Boston, U.S.A. In 
the section of the report dealing with the cost of boiler-room 
labour, it is stated, as the result of comparison between a large 
number of steam plante, that one man (besides night man) 
can run a small engine and stoke up to about 10 tons of fuel 
per week ; that one fireman (besides engineer and night man) 
can stoke up to about 35 tons per week ; while three firemen , 
can stoke up to about 80 tons per week. Mechanical stokers 
save 30 to 40 per cent. of labour in very large plants (over 200. 
tons of fuel per week), 20 to 30 per cent. in medium-sized. 
plants (50 to 150 tons per week), and save no labour whatever 
in small plants. The eight-hour day (in 24-hour plants) is only 
about 10 per cent. less efficient in tons per man, for manual 
stoking, than the 12-hour day, though the evidence of this ів. 
derived from very limited data. Men wheeling barrows of coal, 
in charges of 300lb. per barrow, can handle 112 tons per week 
(60 hours) per man, on a five yards’ wheel, 90 tons per week 
on a 25 yards’ wheel, and 72 tons per week on a 50 yards’ 
wheel, including filling, weighing and emptying. The foregoing: 
figures are based on American practice. 

Institution of Oivil Engineers.—It is proposed to hold an 
engineering conference this year, under the auspices of the 
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Institution of Civil Engineers. This Conference is fixed to 
‘occupy the 25th, 26th, and 27th May, the morning of each 
.day (from 11 to 1:30) being devoted to the consideration of 
professional topics, and arrangements being made for inspec- 
tions of engineering works in the afternoon. The public rooms 
.of the Westminster Town Hall have been secured for the 
occasion, by which arrangement it is thought convenient 
-accommodation will be afforded for the prosecution of the 
proposed business, without interference with preparations for 
the reception of the members at the Institution in the even- 
ings. The work of the Conference will be carried out under 
the direction of the Council, with the assistance of sectional 
committees consisting of members of the Institution represen- 
tative of various localities in the United Kingdom and identified 
with the several branches of engineering. A conversazione 
will be given at the Institution on the evening of Tuesday, 
May 20tb. In the event of the applications exceeding the 
number for which accommodation can be found on one evening, 
the conversazione will take place on the evenings of both May 
25th and 26th. The Sectional Committee, dealing with the 
* Applications of Electricity," consists of Prof, W. E. Ayrton, 
Mr. R. E. Crompton, Prof. J. A. Ewing, Mr. R. K. Gray 
Mr. A. Bromley Holmes, Mr. J. H. Holmes, Dr. E. Hopkinson, 
Prof. Andrew Jamieson, Sir Henry Mance, Mr. Thomas Parker, 
The Hon. C. A. Parsons, Mr. Alexander Siemens, Mr. C. E. P. 
Spagnoletti, and Mr. James Swinburne. - 


The Enclosed-Arc Lamp.—Mr. R. M. Hunter writes as 
follows to The Electrical World of Feb. 27 :— 


SrR: As the enclosed arc has taken a clearly defined position in the 
art of electric lighting of to-day, it is interesting to note the apprecia- 
tion by scientists in the early days of commercial arc lighting of what 
we know to-day to be its essentials. The articles which have appeared 
in your paper by Mr. Marks are interesting as showing the development 
of this improvement, and from these articles it is quite evident that 
the utility of the enclosed arc depends solely upon the capacity 
of the apparatus to slowly replace the effete products by air, the 
change being gradual and capable only of maintaining life and clear- 
ness to the enclosed atmosphere in which the arc is maintained, without 
the rapid consumption, which is the result of unlimited quantities of air 
being supplied to the electrodes. This, then, is the secret of success of 
the enclosed arc, and while these features have been, by the articles 
referred to, accredited to recent date, they were es a matter of fact fully 
known, illustrated and described by Prof. Elihu Thomson in 1879, and 
also known to others at that time to be his invention. Among the 
evidence of this was a most complete specification for an application 
for letters patent prepared in February, 1879, in the handwriting of Prof. 
Edwin J. Houston, and signed by both Profs. Thomson and Houston, 
which became evidence in an interference proceeding between Prof. Thom- 
son and myself, upon the question of priority of invention of another 
matter. In this writing is described the advantage of excluding almost 
all fresh air from the enclosing globe to reduce the consumption of the 
electrodes and increase the longevity of the arc from a pair of carbons. 
Furthermore, means is shown and described to insure the very slow and 
gradual supply of air and escape of products of combustion so necessary to 
avoid blackening and bursting of the globe. In addition to this, the lamps 
are shown as arranged for constant potential circuits. While all this may 
be deemed as too ancient to be considered more tban as historical, never- 
theless, it shows how possible it is for an inventor of the character of 
skill possessed by Prof. Thomson to foresee the necessities likely to arise in 
the future. This evidence, it seems to me, shows Prof. Thomson to be 
the first to devise and suggest the essentials for successful working of the 
enclosed arc. 

The New French Atlantic Cable.—The French cable steam- 
ship “ Francois Arago” has returned to France after laying the 
Brest shore end of the new Atlantic cable; the idea of laying 
the cable from Brest to New York direct, & stretch of upwards 
of 3,000 knots, has been &bandoned. Two English cable 
steamers have been chartered by the French Company in con- 
nection with this work, and one of tbem leaves shortly with 
the Cape Cod shore end, the other following some weeks later 
with the deep sea and remaining portions of the cable. The 
New York Herald (European edition) of the 18th inst,. publishes 
the following cablegram, dated Washington, 17th inst.:—'* The 
French Embassy is actively assisting the French Telegraphic 
and Cable Company in its efforts to lay a new cable from Brest 
to Cape Cod, to take the place of the cable laid 18 years ago. 
The attention of the Senators has been called to the restric- 
tions which a pending Senate Bill wil place upon the 
French Company. This Bill prohibits the landing of new 
cables without the previous consent of Congress. The French 
Company bas submitted a protest to the Senate Committee 
of Commerce, and a strong intimation has been made to the 


Senators, from official French sources, that if the French Com- 
pany is denied entrance to this country there is a probability 
of ‘retaliation by the French Government against the four 
American cable companies entering France." Possibly in their 
pending Bill the United States Senate have in view a recent 
instance, in which a certain American cable company were 
instrumental in the landing of an important foreign cable on 
United States shores, without a breach of American law, as at 
present constituted. According to French periodicals, the new 
Atlantic cable will have a core of some 650/400lb. Cu/G.P., or a 
carrying capacity per knot equal to that of the latest Anglo- 
American cable. 

Patents for Inventions.—“ Depreciating comparisons," says 
Engineering, “ эте sometimes made between scientific men of 
the old and of the newer school, in that the former considered 
it derogatory to take out patents for their discoveries, whilst 
the latter have no hesitation in so doing. It is to be feared 
that this feeling is à remnant of the ancient superstition that 
it was lowering the dignity of philosophy to apply it to the 
practical benefit of the race. "The application by Archimedes 
of his vast inventive faculties to the construction of engines of 
war was only held to be excusable in that he was swayed by 
motives of patriotism. Coming to recent times, we have heard 
even leading Cambridge men censure our greatest physicist 
for the immense share he has taken in the practical develop- 
ment of electrical engineering by his numerous patented inven- 
tions. All experience shows, however, that, as the late Sir 
William Siemens remarked, ‘If a good idea were lying round 
in the gutter free to all, it would pay the community to make 
a present of a patent for it to any mau competent to work it.’ 
Prof. Hughes did not patent the microphone, meaning to leave 
it free to all. The only result was that others patented micro- 
phone transmitters for telephones, and reaped the harvest 
which otherwise would have come to him again. M. Moissan, 
whose researches on the electric furnace bave only enhanced a 
reputation already established by his historical work on fluorine, 
discovered amongst the by-products of the aforesaid furnace 
compounds of carbon, with boron and silicon. The former, in 
particular, is excessively hard, and should form a magnificent 
abrasive. On the other hand, quite independently of M. 
Moissan, Mr. George Acheson also discovered the carbo-silicon 
compound. Unlike M. Moissan, however, Mr. Acheson did not 
merely record the scientific fact of the discovery, but patented 
the process, with the result that whilst the former’s work has 
not directly benefited humanity by one atom, the latter is now 
turoing out ‘carborundum’ grinding wheels by the hundred, 
and has established works at Niagara in which 4,000lb. of the 
material can be produced by one furnace in 24 hours.” 


Diatrine.—Diatrine is the name given to a new insulating 
compound, which is being put on the market by Messrs. Glover 
and Co. The material is the result of experiments made by 
Herr Edward Dia, an Austrian chemist and engineer, who is 
now superintending its manufacture. It is a non-fibrous com- 
pound, containing neither rubber nor bitumen. It is not so 
elastic as vulcanised india-rubber or gutta-percha, and it is 
inferior in mechanical strength, being slightly plastic. We are 
informed, however, that it is absolutely waterproof. Its specific 
insulation resistance is only slightly less than that of vulcanised 
india-rubber, but its specific inductive capacity is considerably 
lower, though not quite so low, as that of impregnated fibre. 
It will also resist very high pressures without sparking through. 
The material is lapped on the cable in the form of tape, and is then 
heated to a high temperature, this dry-heating taking the place 
of the vulcanising cure, to which compound rubber cables are 
subjected. To prevent the sulphur in the compound from 
acting on the copper conductor it is first covered with a 
lapping of thin paper. At present chiefly lead-covered diatrine 
cables have been produced, these taking the place of lead- 
covered cables with fibrous insulation, and having the advan- 
tage over the latter that if the lead covering be damaged or 
worn the cable yet remains waterproof. Herr Dia informed us 
that there is no tendency for the conductor to de-centralise, 
and we hope that, say, a years experience will prove 
this to be so. A sample of $4 cable, which was pre 
sented to us has a radial thickness of insulation of only 
about in., it diameter over the lead being 1,5,in. Messrs. 
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Glover are also using diatrine to insulate transformers. The 
transformer is wound with cotton-covered wire, and then built 
up, after which it is impregnated with the insulating compound 
in such à manner as to render it impervious to moisture. We 
wish this new *'rubber-substitute" every success. We must 
be content with the fact that it is made in England," 
although a foreign invention. 

Tho Harrogate Electric Supply Station.— The electric supply 
station of the Harrogate Municipality was formally opened on 
the 15th inst. The possible output of the station is to be 
275 kilowatts, generated by two 125-kilowatt Ferranti flywheel 
alternators which are driven by McLaren compound engines, 
and a 25-kilowatt alternator, also made by Ferranti, directly 
coupled to a Belliss engine. The latter machine, when com- 
pleted, is intended for the day load. At present, only one of 
the larger generators is in working order, and the aspect of the 
station shows that it has been opened many weeks too early. 
Four or five thousand lamps have been wired, but as few as 
possible have been connected to the mains. The most remark- 
able feature of the station is its distance from the town aud 
from the railway, owing to a municipal ohjection to chimneys. 
It is built on ground owned by the Corporation, 14 miles from 
the centre of the town. At present, slack bought from the 
gas works (which are owned by a private company) is used as 
fuel; to obtain coal by rail it would at present have to be 
carted over two miles, but this distance will be reduced to 
about 14 miles when the North-Eastern Railway Company 
have built their new goods station, which has just been com- 
menced. Sufficient water for condensing and feed purposes is 
obtained from a stream close by. The distribution is on the 
sub- station system, two concentric cables conveying the current 
from the station to the five sub-stations in the town, where it 
is transformed from 2,000 to 2x100 volts, and distributed 
on the three-wire system by triple-concentric cables. All the 
cables are of the British Insulated Wire Company'a paper- 
insulated, lead-covered type, and they are drawn into cast-iron 
pipes. The boilers, two in number, are of the Lancashire type, 
each capable of evaporating 6,000 gallons of water per hour. 
"They are fitted with Bennis automatic stokers. А Green's 
economiser is used, and its scrapers are worked by the same 
engine as the automatic stokers. 

The Action of the Electric Discharge on Gases.—In the 
Comptes Rendus for March 15, 1897, M. Emile Villari publishes 
an interesting account of some experiments on the action of 
the electric discharge and X-rays on gases. When gases are 
traversed by X-rays or electric sparks they acquire the property 
of discharging electrified conductors. The electrical discharge 
of ozonisers, which condenses oxygen into ozone, does not, 
however, communicate this property to the gas. Moreover, a 
gas which has been acted upon by the rays or sparks loses its 
property of discharging conductors when it is passed through 
an ozoniser in action. This neutralising property of the 
ozoniser does not cease at the same time as its discharge ceases, 
but continues for a certain time as a residual action. The 
effect is noticeable on gases acted on by X-rays even two hours 
after the discharge of the ozoniser has been stopped ; on gases 
acted on by sparke, the residual action continues some seven or 
eight minutes. M. Villari attributes the neutralising property 
of the ozoniser to the electric charges accumulated by the 
discharge upon the glass, which disperse slowly. The charges 
сап be observed by means of the beautiful figures produced 
when one blows electroscopic powders upon the interior 
surfaces of an ozoniser made of glass, or, better still, of 
ebonite sheets. This residual activity can be communicated 
to a glass tube by charging its interior surface. It is 
already known that the gases given off by a flame have 
the property of discharging electrified bodies. M. Villari 
concludes from further experiments that the products of com- 
bustion of a “Carcel” burner after cooling only partly lose 
their property of dissipating charges; that this property is 
destroyed when the burnt air, whether cooled or not, is passed 
through an ozoniser at work; that the residual property of the 
ozoniser is not appreciable on hot products of combustion, and 
only lasts a few seconds on cold products of combustion ; 
that the neutralising property of an ozoniser may be com- 
plete in the case of a small flame and incomplete in the case of 


a large flame; and that, moreover, this property diminishes 
with the diminution of the intensity of the discharge. The 
experiments were nearly all made with a Carcel lamp, some, 
however, with a circular gas flame. In both cases the burners 
were used with their glass chimneys. 


The Lachine Rapids Power Plant, Montreal.—aA detailed 
article on this interesting installation is contributed to Engi- 
neering News of February 18th, by Mr. W. I. Bishop. As 
stated by our New York correspondent in our issue of Octo- 
ber 2nd last, the corner stone of the main dam was laid with 
formal ceremony on September 12th. The completed plant 
will have a total capacity of some 14,000 E. P., and transmission 
will be effected on the three-phase system to Montreal, six 
miles distant. Mr. Bishop remarks that the problem of 
utilising the power of the Lachine Rapids is one which has for 
many years engaged the attention of engineers and capitalists. 
Their almost unanimous opinion has been, however, that, 
although considerable power could be obtained during the 
summer months, the drowning of the rapids during high water 
would so reduce this that any scheme requiring continuous 
power the whole year round would not be feasible. Another 
serious objection was that great quantities of anchor ice ran 
through the rapids almost all winter, and it was thought 
impossible to prevent its filling up the head-race and wheels. 
Above the rapids the river widens into a broad expanse, known 
as Lake St. Louis, some six miles wide and 14 miles long. The 
rapids tbemsel ves are about five miles in length, and their 
total fall is about 30ft. Briefly stated, the plan for power 
development, which is being carried out by the Lachine Rapids 
Hydraulic and Land Company, is to project a dam into the 
stream at a point about one mile above the foot of the rapids, 
and by a dyke parallel to the river bank, and extending up 
stream 5,000ft. from the river end of this dam, to make a broad 
head-race which will take water from a point where the water 
on the rapids is about 11ft. higher than at the dam. Below 
the dam there is a further fall of about 10ft. in a distance of 
about a mile to the foot of the rapids. The works are designed 
to utilise 15,000 cubic ft. of water per second, which will be 
about 10 per cent. of the entire flow of the river at low water. 
The head-race is to be excavated to a depth of 12ft. below the 
top of the »verflow dam, and is at the narrowest point near 
the entrance 525ft. wide, with a sectional area of 6,300 sq. ft., 
so that, allowing a discharge of 200 cubic ft. per second from 
each wheel, or à total of 14,400 cubic ft. for 72 wheels, the 
velocity of flow past this point will amount to about 2:3ft. per 
second. As the head-race widens out to nearly 1,000ft. at 
the flumes, this velocity will, of course, be much reduced, so 
that there will be little, if any, lost head, due to an excessive 
speed of current. The current in the river just above the 
entrance to the head-race runs at the rate of about six miles 
per hour, and this striking a body of water moving at the rate 
of only two-thirds of & mile per hour will give it à tendency to 
Strike almost directly outwards, carrying with it most of the 
frazil, driftwood, &c., that it, may contain.. Itis also a fact 
that the current has always had a tendency to strike outwards 
at this point, owing to a curve in the river bank just above the 
head-raee entrance. Each flume will contain two special 54in. 
Victor turbines, a total of 72, which are connected in sets of 
six turbines to twelve generators, four in each power house. 
These wheels are set vertically on 3in. plank flooring, and will 
develop 200 н.р. each, under a 11ft. head, a total of 14, 400 н.р. 
Under this head they will run at 64 revolutions per minute, 
and discharge 12,000 cubio ft. of water per minute. Each set 
of six wheels is connected by bevel-cone gears to & common 
jack shaft, aud this transmits their power at a speed of 175 
revolutions per minute to a three-phase generator of 750 kilo- 
watts guaranteed to stand 25 per cent. overload. The speed is 
regulated by a governor guaranteed to control the speed within 
2 per cent. from no load to full load. Current will be carried 
into Montreal by 36 No. 0 copper wires, strung on double- 
petticoated insulators on six cross arms. The poles are of 
lattice steel work, set 6ft. into concrete, and are placed 100ft. 
apart. From this station the power will be distributed 
throughout the city in underground conduits. The capital 
stock of the Lachine Rapids and Hydraulic Land Company is, 
$2,000,000. 
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RECENT DEVELOPMENTS IN ALTERNATE-CURRENT 
MACHINERY, WITH SPECIAL REFERENCE TO THE 
GANZ SYSTEM. 


BY ALFRED DUBSKY. 
(Concluded from page 822.) 


Three-phase Plant. 


` As soon as the three-phase apparatus proved thoroughly 
workable for regular power distribution it was soon made 
general use of for factory purposes on the Continent. Not 
only have newly-built factories been fitted up with three- 
phase power transmission plant, but older works have given 
up the old-fashioned mechanical modes of transmission, and 
have resorted to electrical driving. 

The Danube Steam Navigation Company has replaced all 
its separate steam engines by electric motors. Their new 
central station has two large steam dynamos of 250 E. R. p. 
and a smaller unit of about 100 н.р. All these dynamos are 
of Ppeculiar design. Their total output can be taken either 
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case of the Danube Steam Navigation Company's plant. The 
frequency chosen was 15 X, so that the speed of the fastest 
two-pole motor does not exceed 900 revolutions per minute. 
The same machines generate continuous current for lighting, 
and therefore the use of separate exciters is unnecessary. Fig. 7 
is reproduced from a photograph of the larger steam alternator 
(250 н.р). The field magnets of the dynamo are of cast iron, 
and are stationary. They are formed of two ring-shaped 
castings, which are bolted together, thelower half being bolted 
to the (edplate. The armature revolves 150 times a minute. 
It has an ordinary commutator on one side and three collector 
rings on the other side. Carbon brushes are used at the com- 
mutator, and no sparking can be observed. The collector rings 
are of glass-bard steel, and have metal brushes. 

As the factory covers a great deal of ground the ordinary 
two-wire system of distribution could not be employed. By a 
very simple and ingenious method, due to Mr. Kandó, the 
same machine is used to distribute on the three-wire system 
without any modification of the machine being necessary. The 
common or neutral point of the three-phase winding has a 
fixed potential symmetrically between the maximum and 


Fic. 7.—250 н.р. Steam Dynamo. 


in direct or in three-phase currents. They can also gene- 
rate both single and three-phase currents at the same 
time. Factory work generally requires the use of slow- 
speed electric motors in order to avoid gearing or belts. 
A slow-speed three-phase motor can be constructed in 
two ways ; either by increasing the number of the poles 
or by diminishing the periodicity of the alternating 
current. The periodicity generally used for the Ganz 
machines is about 40 . This is the lowest frequencey suit- 
&ble for lighting work. Nevertheless, slow-sreed alternate- 
current motors of this periodicity can only be obtained by 
considerably increasing the number of poles. А four-pole 
motor with a periodicity of 42^, runs at 1,200 revolutions per 
minute. But a diminution of the speed of the smaller motors 
by increasing the number of poles is never advisable, for 
three-phase motors lose many of their good qualities thereby, 
both in the matter of starting and regular running. There- 
fore, if slow-speed three-phase motors are absolutely necessary, 
the only practical and economical solution is to still further 
diminish the frequency of the current. This was done in the 


minimum potentials of the other winding. Now, the potential 
at each commutator brush of the continuous-current side of 
the machine is, of course, exactly equal to the maximum or 
minimum, and hence the outer wires of the three-wire system 
are connected to the brushes, and a third wire to the neutral 
point. It is, moreover, unnecessary to run a third wire from 
the continuous gide of the dynamo, as the neutral point of any 
of the motors will do for the third-wire connection. If no 
motors are near at hand in any part where light is wanted, a 
three-phase transformer or a choking coil can be used instead. 
As the potential of the neutral point is not influenced by the 
currents in the three-phase conductors, and has always the 
same constant value, it is quite natural that the drop of 
voltage on this return wire is quite independent of the alter- 
nate currents which are flowing through these conductors. 
This is a special advantage of this combined lighting and 
power system. The system has given very satisfactory 
results. Fig. 8 shows the connections. 99 are the con- 
tinnous-current mains, ddd the three-phase conductors, all 
branched from the combined dynamo A. The choking coils 
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y,y and у” on the motor M are used, with various modifica- 
tions, to produce a third equalising wire, to which the lamps 
are connected. Either three distinct single-phase choking 
coils are used, as shown at у’, or a three-phase coil, y".. A 
special case is shown at y, where a simple choking coil is 
branched from any three-phase conductors. In this case y 
must have a considerable impedance, otherwise the lamps 1, 
will flicker. s АР ТК 

It is very interesting to note that the above combined con- 
tinuous and three-phase current dynamos work regularly in 
parallel on both sides of the armature. The continuous-cur- 
rent sides are first paralleled in the usual manner, and when 
the load has been equally distributed between them the three- 
phase sides are switched together at a moment of synchronism. 

More than 80 motors of various sizes are in use on this 
power distribution plant, the largest motor being 60 R. p., and 
running at about 280 revolutions per minute. The new coast 
defence ships Budapest,” Wien,“ and Monarch," of the 
Austro-Hungarian Navy, have been provided with similar com- 
bined direct and three-phase dynamos. Here the continuous 
current is required mostly for lighting and for the projectors, 
while the three-phase currents are in use for motors. Each 
Ship has three identical steam engines, as shown in Fig. 9. 


LI 


Tyrol, and has been working there continuously for more than 
а year. The primary plaut is situated a mile and a half from 
the brass works, and has a 200 н.р. turbine of the Ganz type. 
This turbine drives a 160 н.р. three-phase dynamo and a 
smaller single-phase machine for lighting purposes, for the 
frequency of the three-phase current employed is too low to 
use for lighting. Here very good reasons for the use of a low 
periodicity existed, the nature of the work demanding a slow- 
running motor, which can start with considerable overload, 
and can be loaded considerably over its rated output without 
breaking down. The three-phase currents are generated 
directly at 1,000 volts between two conductors, and the motors 
are supplied with this high-pressure current without any 
intermediary transformation. There are two 60 н.р. three- 
phase motors running at 380 revolutions. Power is trans- 
mitted to the rolls by camel hair belting. Fig. 10 shows one 
of these motors driving the rolls. The primary current is 
conducted by three collector rings to the rotor; the secondary 
winding is stationary, and the induced currents pass at starting 
through a water rheostat which is afterwards short-circuited. 
When both lighting and power distribution have to be 
effected by one set of mains as in long distance transmissions, 
the periodicity the Ganz Company choose is 42 revolutions, 
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F. d. 8.-—Combined Continuous and Three-phase System of Distribution, 


They are six-pole dynamos of the Ganz type, coupled to steam 
engines of the Brunner Maschinenfabrik Actien-Gesellschaft. 
The dynamos are designed for an output of 45 kilowatts, at 
820 revolutions; they give continuous current at a pressure of 
100 volts, and three-phase currents at 61 volts between the 
conductors. The field magnets project inwardly from a 
hexagonal frame of cast Martin steel, with three long and 
three short sides, each polar projection being wound. The 
engines are compound, with crank shaft governors on the cut- 
off. The total height of the engines above the floor is 6ft., 
and that of the dynamos 4ft. The shaft is lft. 9in. above 
the floor. The total length is 9ft., and the breadth 4ft. 
The total weight of the steam engine, dynamo and bed- 
plate is less than six tons. During the official tests these 
steam dynamos were continuously worked for six days on full 
load. The temperature of the armature rose 35°C., and that 
of the exciting coils 30°C. Efficiency of the dynamos was 
98 per cent., and the steam consumption per horse-power hour 
was 22lb. 

The problem of electrically-driven rolling mills has always 
been a very difficult one, on account of the sudden jerks and 
accidental strains to which the motor is subjected. A model 
plant of this kind, of considerable dimensions, has been erected 
by the Messrs. Ganz at the brass works of Achenrain in the 


this being the lowest periodicity suitable for lighting purposes. 
the generators employed for this class of work are all of similar 
design. Fig. 11 shows the details of а 200 н.р. three-phase 
generator designed to run at 250 revolutions per minute. 
The machine is of the inductor type, the revolving part 
being a steel wheel with projecting poles of laminated 
iron. There are ten such poles on each side of the machine, 
and there are two distinct armatures, each with its 
own independent winding. The exciting coil is coaxial 
with the generator shaft, and on continuous current being 
sent through this coil a magnetic flux passes through 
the windings of both armatures, according to the momentary 
positions of the projecting poles of the inductor. The polar 
projections are so placed that the position of the poles on the 
one half corresponds to the position of the gaps between the 
poles of the other half. In this way the E.M.F. induced in 
the two armature windings will differ in phase by 90 per cent. 
By using the well-known arrangement proposed by Mr. C. F. 
Scott it is quite easy to obtain three equal E.M.F.'s with a 
phase difference of 120deg. For this purpose one armature is 
wound directly for the main pressure of the generator. The 
otber armature has a number of turns 0:867 times the number : 
on the former armature. Аз the sectional areas of thé iron are 
exactly equal in both armatures, there will be an equal mag- 
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netic flux passing through the bobbins of both windings. The | three remaining terminals allow the commutation of three- 
E.M.F.’s will therefore be in the ratio of the number of turns. | phase currents. In this way crossing of the connections 
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Fic. 10.—60 н.р. Motor Driving Brass-rolling Mills. 


is completely avoided, a great advantage for direct high- 


The terminal of the armature with the smaller number o° 
pressure work. If there were three distinct series of coils to: 


turns is connected to the middle of the other winding, and th^ 
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generate the three phases the crossing of the single windings | supplement the other plant at times of heavy demand. At 
could not be avoided, and the machine would be far more the Bleiberg mines, one 280-kilowatt turbo-alternator has 


complicated. The bobbins are wound quite separately, and been installed, and power is sent through a very extended 


are slid on to the several armature poles, being held in their 
places by wooden wedges. 

The exciter is connected direct to the generator shaft. Its 
armature is built on a sleeve, which is keyed on to the shaft, 
and it has no external bearing. The special design of these 
generators renders it possible to obtain single-phase currents 
from them as well. One armature always generates single- 
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primary network to the different points of consumption. The 
largest motor of this type running has a rated output of 
160 н.р., and drives a pump. There are other power distri- 
bution plants of this kind at Budapest, Scharnstein, Le 
Obersdorf, &c. | 

The three-phase motors in use in all the above-mentioned 
plapts are of two different patterns, depending on the size- 


Fie. 11.—200 н.р. Three-phase Generator. 


phase currents, and it is only by the combination of both 
armatures that three-phase currents are produced. Moreover, 
single-phase and three-phase currents can be generated at the 
same time by these dynamos. It would be then a true 
* mono-cyclic " machine, with the only difference that one 
entire armature is employed independently for the teaser" 
coil. When these dynamos are built specially for motor cir- 
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of the motor. The smaller motors, up to 8 u.p., have a 
rotor with a short-circuited armature, and are switched directly 
on to the circuit. The starting current under full load is 
about three times the current used when running at full load, 
and the starting torque is somewhat larger than the torque at. 
normal running. For special purposes, such as for cranes, _ 
hoisting machines, &c., motors are built which can start under 


Ега. 12.—Details of 5 н.р. Three-phase Motor. 


cuits, the drop of voltage between no load and full load on 
such circuits does not exceed 5 per cent., with no alteration 
of the exciting current. | | 

Similar dynamos have already been erected at different 
power-transmission installations. The paper mill at Josephs- 
thal, in Austria, has, for instance, two large turbo-dynamos, 
each of 280 kilowatts capacity, working in parallel at 8,000 
volts. The power is transmitted about 21 miles, where it is 
used for motors and for lighting. There are also two 100- 
kilowatt steam alternators at the place of consumption, to 


considerable overload. Fig. 12 shows the design of a 8 n.». 
three-phase motor. The winding of the inducing part is a 
ring winding, the iron plates being pressed together in a bronze 
case, which is then covered by the winding. The brackets on 
each side, which also serve as cover plates, are of cast-iron, 
and are held together by long iron bolts traversing the whole 
width of the motor. The design shown is the general type 
for motors up to 8 н.р. 

À very curious experiment made at the recent Budapest 
Exhibition illustrates the extent to which the insulation of 
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these smaller motors may be strained. Messrs. Ganz and ing torque, large liquid resistances are introduced into the 
Co. exhibited a 1 н.р. three-phase motor working com. induced circuit when starting. These resistances are cut out 
pletely under water, the air gap thus becoming a water | afterwards from the circuit in proportion as the number of 
gap. The motor was wound for 800 volts between each pair | revolutions of the motor increases, and finally the liquid 
rheostat is short-circuited. As the primary has а three-phase 
winding, the secondary is wound two-phase, so that there may 
only be inconsiderable variations of the torque for different 
positions of the armature. These motors have drum wind. 
ings both in the primary and secondary, as this is always 
. ‘advantageous for motors of a larger size; it enables one also 
to use copper bars and plates for the winding, which is simpler 
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D: E3 EE high-pressure work, and have a high efficiency. 
Tbe curves in Fig. 18 are from tests made on a three-phase 
60 induction motor of this construction. The motor is for a 
normal load of 40 u.r., at which load it has an efficiency of 
about 90 per cent. and a power factor of 0°85. The slip 
was determined in a stroboscopic way which merits descrip- 
40 tion, since it is a simple method which can be used for 
alternating motors in general. An are lamp is put in front of 
— 35 the pulley of the motor, and this lamp is fed by the same current 
се И аз the motor. It may be mentioned that this lamp can be 
po , |s| Of very primitive construction. There is fixed on the pulley a 
"^ [4| round disc of thick white paper with a number of black 


EERTE HEHE tH iy) | sections drawn on it equal to the number of the poles. If the 
Ti . motor turns while the lamp is burning the plate will seem to 
жЕ E53 revolve with a greater or smaller speed as the motor is more 
)( ш a HORE or less loaded. It is very easy to count the number of these 
w revolutions, and the number gives directly the slip of the 
Fro. 15.— Tests of a 40 н.р Three-phase Motor. armature as compared with the number of revolutions of the 

| rotary field. 
of conductors, and it worked several hours under water every | Fig. 14 shows one of these motors driving a portable mine 
day. without incurring the slightest injury. Tbe connections | pump which is in use at the colliery of Salgo-Tarjan in 
оќ the short-circuited rotor were covered by a mixture of Hungary. The motor can be branched from any point of 


Fic. 14. — Portable Pump driven by a 12 n.r. Motor. 


Paraffin, tar, éc, The winding of the stator was of double- existing power distribution network, and the pump can thus 

covered cotton wire, and had then been carefully insulated | work at any point where its services are required, @ con- 

with the special paste used for insulating all the Ganz | siderable advantage in mining work. 

machines. ке ем | Besides the newer single and polyphase machinery here 
Motors above 8 н.р. are designed somewhat differently. In described the Ganz Company, of course, still manufacture 

order to diminish the starting ‘current and increase the start- ' alternate-current machinery of the older patterns. 
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AN ELECTRIC MINING HOIST. 


The accompanying illustration represents an electric mining 
hoist now being used at the mines of the Compagnie des Mines 
de Blanzy, in France. This hoist is used on an inclined plane 
on the surface, and consists of a 40 н.р. asynchronous 
* Oerlikon ” three-phase motor, coupled through spur gears 
to a drum shaft. The mechanical details of the hoist were 
made by the firm of Pinetti, of Chalon-sur-Saóne. 

The hoist is constructed to haul four metric tons; with a 
three-ton counterweight, up a forty per cent. gradient at a 
speed of four metres per second. "The motor works at 5,000 
volts between wires, and runs at a normal speed of 720 revo- 
lutions per minute. At full load the efficiency is 90 per cent. 
and the power factor is 88 per cent., while the slip between 
zero and full load is four per cent. The high pressure connec- 
tions with the stationary part of the machine are very carefully 
insulated ; but the rotatory part is provided with three contact 
rings and brushes, to enable resistances to be interpolated at 
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Plan and Flevation of a 40-н.р. Electric Mining Hoist at the Mines de 
Blanzy, France. | 


starting or when the speed is to be reduced. As а current of 
very low pressure passes through these resistances there is no 
risk accompanying this practice. A similar construction of 
mining hoist-is used in the underground workings, but is 
wound in that case for only 700 volts. 

We are indebted to M. Louis Goichot, of the Compagnie des 
Mines de Blanzy, for the particulars and illustration accom- 
panying this article. 
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EUROPEAN ELECTRIC TRACTION FROM THE 
AMERICAN POINT OF VIEW.* 


Electric railway роне in Europe ought to be the best in the 
world. Our foreign friends know how to build fine power station 
plants for electric lighting service. They are required by municipal 
or national regulations to put up the best and least conspicuous 
distributing system possible, their roadbed construction for railroad 
and tramway service has always been solid and substantial, they 
have every motive for giving the people the best car service 
possible, and they have a wealth of American experience in the 
technique of street railway operation to draw upon—so that they 
ought to be able to avoid the mistakes which we have made and are 
even yet making. Nevertheless, it appears to be too true that 
every manager has to learn his own lessons in the hard school of 
personal experience, for certainly most of the electric railways of 
Europe are distinctly inferior to their American prototypes in many 
important respecta. 

The foreign roadbed construction is good, bad and indifferent. 
The rails are generally too light. Many of the rail sections would 
not be tolerated in American streets because of the deep and wide 
grooves, which can hardly help being dangerous to carriages or even 
waggons. Often the fishing angles are poor, but this difficulty is 
more common with the older than with the newer types of 
rail sections, and. may be trusted to cure itself as new rails 
are purchased. The joints, however, are in many cases dis- 
tinctly poor, particularly where attempts are made to make 
three fits with the fishplates—a thing which can rarely if ever be 
accomplished in ordinary commercial rolling. From the general 
appearance of the sections and from the replies received to the 
questions asked by us of the managers as to the expected life 
of rails and roadbed, it would seem that the joint difficulties found 
in electric railroading i in this country have not been understood or 

reciated abroad, but that more attention has been paid to pro- 
nding sufficient wearing material in the head of the rail than to 
properly supporting the joints. Many of the companies are experi- 
menting with a combination rail which has a large number of sepa- 
rate parts, including bolts and nuts and where seven fits are 
required, Such a complicated construction would hardly find 
favour in this country. 

As far as the substructure of the roadbed is concerned, this is 
usually very good. Beds of concrete or conorete stringers are used 
far more generally than in America, and metal ties are also 
occasionally met with. The result is, of course, an exceedingly 
solid and, unyielding construction, which answers well when car 
speeds are low. With higher speeds, however, it is generally con- 
ceded by American engineers that greater elasticity is needed in 
the roadbed in order to prevent disagreeable, jarring vibrations of 
the cars. 

The overhead construction in foreign cities is undeniably good. 
The use of rosettes instead of poles for the span wires does away 
with the sidewalk obstructions, and, as far as is known, there are 
no compensating disadvantages. The poles wherever used in the 
cities are of iron, and are more ornate in design than are commonly 
to be found in this country. In many cities the poles serve both 
railway and lighting purposes, by consent of the companies or by 
municipal demand. Much care has been taken to avoid unsightly 
wire networks in squares or at corners. Sliding contract trolleys 
are often used instead of wheels, less because of intrinsic 
advantages than for the purpose of doing away with frogs, 
switches, &c., in the overhead structure. There is undoubtedly 
an immense advantages in getting rid of all these complicated 
appliances overhead, and it is much to be hoped that it can be done 
without involving trouble elsewhere, either by wear of the trolley 
wire or of the trolley itself. Where wheel trolleys are used on a 
single track lines the plan of running double trolley wires to avoid 
switches is frequently used to advantage in Europe as here. The 
distributing systems are divided up into shorter sections than in 
America, во as to minimise delays to.traftic and trouble in case of 
fires ; but we imagine that the object sought has hardly been 

obtained by this means. 

In the power stations small units are found more commonly 
abroad than is the case at present in America, This can hardly be 
because the advantage of large, direct-connected units are not 
thoroughly understood, for, in size of units used in electric lighting 
service, Europe has always been fully in step with America, and at 
times has even been in advance of our practice. The reason in 
most cases probably lies in the fact that electric railway history 
abroad is much the same as in America, in that single suburban lines 
have been built in many cities for the purpose of educating the 
public. It is to be expected that complete systems will later on be 
laid down on much broader lines. Nevertheless, there are one 
or two instances which are puzzling enough to Ainerican engineers. 
One of these is found in Hanover, a city with but 200,000 


* From the Street. Railway Journal of New York. 
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population, including its suburbs. Here the street railway com- 
pany proposes to operate its plant, consisting now of less than 50 
miles of „with six power stations having a combined capacity 
of but 2, 150 kilowatts, divided up, as may be imagined, into extremely 
small units. It is hard to imagine what ‘‘local conditions” can 
justify such extraordinary expenditures in investment and operating 
accounts. 

But it is in car equipment particularly that American and Euro- 
pean practice most widely differ. The old time 12ft., 14ft. and 16ft. 
cars used in the horse railway days on this side of the water have 
almost entirely disappeared from American streets, and cars less 
than 20ft. in length of body are now rarely seen, while 26ft., 30ft. 
and even 40ft. cars with double trucks are found in many cities. 
There are some advantages, it is true, in running comparatively 
small cars at frequent intervals through the streets, and it would 
seem probable that in European cities whose population is con- 
densed into small areas, such a car service would be, for the 

resent at least, the only way of keeping people from walking. 
erhaps Americans are paying too much money for elegance and 
comfort in riding, but a ride in American street cars is certainly 
worth more than in the average European street car, judged from 
the standpoint of cleanliness, comfort and speed. The first and 
second class compartment principle is found quite generally on the 
street railways of Europe, and it will probably be hard to do away 
with roof seats in many of the cities on account of the not unnatural 
inclination on the part of the people to ride in the open air on 
pleasant days. Wherever this feature of street railway travel exists 
it is probable also that schedule speeds must be kept down toa low 
figure. Car speeds in foreign countries are pretty generally low, 
the Governments of the older countries in particular protecting 
with great care the lives and limbs of the governed. Perhaps we 
have gone too far in America in the opposite direction, and have 
me too careless of accidents. However this may be, it ig 
certain that without greater schedule speeds the suburbs will not 
be built up nearly so rapidly or nearly so far out from the business 
centres as has been the case in America. 
. The financial results of the adoption of electricity have been, in 
most casea reported, satisfactory to the companies or municipalities 
engaged in street railway operation. In two or three instances 
electric traction has not been on a scale large enough to judge of 
results. In Hanover the return on the investment in 1890, with 
nearly all the lines operated by electricity, is six per cent., where 
but two per oent. was paid in 1891. In Zürich the results are not 
yet so favourable. In Brussels the increase of net earnings has 
enabled the Company to ** make very satisfactory returns upon the 
additional investment required for electric equipment." In 
Hamburg the rate of return on the investment is now five per 
cent., instead of three in the old horse railway days. 


One admirable feature of European practice in street railroading, 
as in other financial enterprises, is the careful account taken of 
depreciation in determining the operating expenses of the year. A 
company which should make out its operating statement without 
including in its expenses a liberal allowance for future renewals of 
plant and equipment would be considered abroad as unworthy of 
confidence. In one form or another—either as Reserve” or 
** Depreciation " or ** Amortisement" or Renewal Account "— 
this important feature of a true financial system is handled by 
foreign tramways upon some settled basis. One company, for 
example, passes 5 per cent. of its net earnings to a special reserve 
fund to provide against impairment of capital and 20 per cent. to 
another special reserve fund for renewals. It then pays 5 per cent. 
interest on the invested capital if earned, and of the remaining 
surplus earnings, 40 per cent. is added to dividends on stock and 
60 per cent. is carried to the sinking fund. It is to be feared that 
too many American street railway companies are drifting into heavy 
seas on this question of deferred operating expenses. 

In another respect European practice seems to be superior to 
American, and that is in the method of making franchise contracta 
with the municipalities. It is often said of American cities that 
they do not know how to protect their own interests and that they 
are recklessly ‘‘ giving away” franchises worth millions of dollars 
without adequate compensation. This is occasionally true in part 
or in whole, but far more often it is an utter misconception of the 
true state of the case. When one finds, as in Philadelphia, that 
street railway corporations are obliged by contract to pave, from 
curb to curb, all streets through which their lines run, and to main- 
tain this pavement during the life of their franchises, it cer- 
tainly does not seem as if the latter were a ''free" gift. 
If, in nearly all American cities, the cost of paving, renewals, 
taxes on gross receipts, taxes on real estate and personal pro- 
perty, cost of cleaning and watering streets, removal of snow 
and ice, and special burdens of all kinds are added toge- 
ther, the sum total will be found to be a very considerable 
quid pro quo for the franchise grants. What European cities have 
done is not so much to obtain more money iu the gross from the 
corporations for municipal benefit, but to simplify the process of 
collecting such moneys, to regulate the imposition of these fran- 


chise burdens by a clear and straightforward contract by which the 
rights all concerned are equally protected, to reduce the chances of 
misunderstanding and difficulties between the two parties to the 
contract, and to determine beforehand what shall happen at the end 
of the franchise periods, to the end that the street railway companies 
may know exactly what to anticipate in making their financial 
arrangements. 


BEHAVIOUR OF DISCONTINUOUS CONDUCTORS 
SUBJECTED TO ELECTRICAL ACTIONS.* 


BY PROF. G. VICENTINI. 


In 1892 I presented to the Institute of Venice a note in which I 
described a series of experiments investigating the influence of 
gaseous atmospheres and layers of oxide on the electrical resistance 
of contacts. In my researches I endeavoured to find a reason for 
the great resistance of discontinuous conductors in the shape of 

owders and metallic filings, and of the variation produced in it 

y discharges and by electrical waves. One of the causes of the 
strong variation of the resistance of metallic powders is due, accord- 
ing to me, to the great facility with which, under the influence of 
external electrical actions, the thin strata of dielectric which 
envelop the particles are displaced. Under the action of dis- 
charges or electrical waves the conducting particles to a large 
extent come into complete contact, and may, for a longer or shorter 
time, behave like a continuous conductor. The phenomenon is one 
of a more complicated nature, as is shown by the experiments of 
Branly and others, in the case of metallic particles separated by 
solid dielectric. 'The supposition expounded above has been con- 
firmed by a series of experiments which were sufficiently simple 
and convincing. 

I thought of preparing discontinuous conductors surrounded by 
a liquid dielectric, во as to determine whether lan external elec 
trical action would bring them into perfect contact. 

For this purpose I prepared emulsions of mercury, expecting 
that if under the action of a neighbouring electrical discharge the 
drops of mercury arrived at actual contact, they would necessarily 
group themselves in larger masses. I found that in the case of 
olive oil and essence of turpentine the subdivision of the mercury 
into very small drops is possible, and has the advantage that they 
always remain separate. 

I subjected these emulsions to the action of electrical discharges, 
either at a distance or touching the walls of the vessel which 
contained them. My expectations were realised, as will be seen 
in the following. 

I used the Holtz machine made by Prof. Righi for the Physical 
Institute of Padua, which I had used in several of his researches on 
electrical discharges. It could give sparks 30cm. long, and I 
employed it as required, either without condensers, or with four 
of them connected in cascade. Somtimes I also used a battery of 
nine large cylindrical condensers of a capacity of about 6,000 
electrostatic units each. 


EXPERIMENTS ON LARGE MASSES OF EMULSION, 


The first experiments were made with two emulsions prepared 
about two months before. 

Emulsion of Mercury in Olive Oil. — The emulsion in oil had 
greatly condensed, as the liquid separates itself slowly from the 
mass of mercury drops, leaving the latter behind in the shape of a 
grey deposit in the lower part of the vessel. With the naked eye, 
and even better with the aid of a lens, very small droplets of mer- 
ed could be distinguished, separated by a very thin stratum of 
oil. 

The vessel containing the emulsion had a prismatic shape. It 
was about 10cm. wide and 4cm. thick, and was closed with a rubber 
stopper. The layer of emulsion was 4cm. deep. 

When placed between the terminals of the machine, coupled with 
the four condensers in cascade, so that its sides were impinged 
upon by long and noisy sparks, there was a sudden formation of 4 
large number of drops of mercury. With further action of the 
discharges these drops increased in number and in size, but 
remained imprisoned between the dense mass of emulsion and the 
walls of the vessel. 

Emulsion in Essence of Turpentine.—A small quantity of this 
emulsion was contained in a cylindrical bottle with a ground 
stopper, and had been, after a short time, partly deposited upon 
the inner walls, covering them with a continuous uniform stratum 
in which very small and bright single drops could be distinguished. 
But the larger portion was collected at the bottom of the vessel, 
and constituted а grey layer lcm. deep, which possessed a greater 
mobility than the corresponding emulsion in olive oil. As soon as 
the discharge impinged upon the walls of the vessel, larger dro 
were formed at once on the layer of emulsion covering the inside 
wall. The phenomenon was also produced, but in a less distinct 


— 


* Nuovo Cimento, January, 1897. 
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manner, by discharges at a distance. This could be repeated as 
often as desired by shaking up the emulsion, and taking care that 
the inner walls were again evenly covered. 


EXPERIMENTS WITH SMALL MASSES. 


In order to be better able to follow the transformations occurring 
in emulsions of mercury, I prepared small quantities of them, which 
I placed between plates of glass and projected on to a screen by a 
Dubosq apparatus, with either solar or electric illumination. The 
plates of glass served the double purpose of producing a thin layer 
and of protecting the emulsions from the discharge. e terminals 
of the Holtz machine could be placed so as to give a discharge along 
the upper glass plate, or passing at any distance above it. 

Turpentine Emulsions.—Owing to the superior mobility of this 
liquid, the mercury drops only remain surrounded by an exceed- 
ingly thin stratum of dielectric, and the greater part of the 
turpentine separates out and floats on thé emulsion iteelf. A 
drop of this mixture, as seen on the screen, is surrounded by a 
rim of dielectric. When the machine is worked this rim expands, 
the liquid being equeezed out from between the drops, and portions 
of it detach themselves and run into the regions nearer the negative 
terminal. As soon as a spark passes the liquid envelope undergoes 
an instantaneous contraction, which, however, disappears at once on 
further working the machine. When the discharge takes place it 
appears as if the dielectric were unable to follow the sudden con- 
traction produced, and drops of liquid are detached at the margin 
which dart about, chiefly in the direction of the “negative terminal. 
Whenever they encounter a minute obstacle their regular outline is 
disturbed, and when the shock is great enough it is broken, and 
the drop envelopes the speck. The latter then becomes a fixed point, 
about which the drop of dielectric moves in every possible manner. 

The emulsion itself being very opaque, little change can be 
observed in it. But it is certain that from the time the discharge 
commences а number of drops of mercury 1mm. or 2mm. thick are 
formed. Inside the emulsion, and on the side of the negative ter- 
minal, the union of the mercury droplets gives rise to the formation 
of a discontinuous reflecting surface. 

I have also observed the formation of drops by means of a single 
discharge at a distance of several centimetres, the machine being 
provided with a battery of nine condensers. 

Olive Oil Emulsions.— Olive oil, being more viscous than turpen- 
tine, lends itself better to the study of the single droplets of mer- 
cury in the emulsion. When the discharge touches the upper 
plate, the neighbouring droplets unite into larger drops. A single 
discharge is often suflicient to form a large number of such drops. As 
in the case of t ntine, the dielectric expands during the process 
of charging, and forms an envelope with a distinct margin. The 
wandering of the liquid towards the edge may be observed by the 
minute specks of mercury sometimes carried along with it from the 
interior. 'The thickest drops are formed near the margin. At 
every discharge the liquid dielectric begins to move back towards the 
interior of the emulsion. The drops retain their size and position. 
ExPERIMENTS UNDER SIMPLE CONDITIONS. 

I sip pns still more simple phenomena by using only a few 
droplets of mercury. I poured a little olive oil or turpentine into 
a small glass basin, and introduced a few drops of mercury through 
a very fine pipette. The droplets, although very close to each 
other, did not coalesce. The passage of a few sparks sufficed to 
bring about the fusion of neighbouring droplets, and soon they 
all were united into one mass. 

From the above experiments it appears to be clearly established 
that the particles of a discontinuous conductor subjected to an 
external electrical action come into absolute contact in spite of the 
dielectric which completely surrounds them. In the cases described, 
the cohesive force is brought into play, aud the droplets form 
larger masses. In the case of solid particles it is clear that after a 
certain time the liquid or gaseous dielectric may again enter 
between them and reduce them to their original condition. Hence 
the variations in the electrical resistance of metallic powders. In 
the matter of resistance, the behaviour of mercury emulsions is 
rather strange, but it is similar throughout to that of powders. 
The description of further experiments on the principles already 
given is reserved for a further communication. 


EXHAUSTING LAMPS BY THE CHEMICAL“ 
METHOD AT THE EDISON LAMP WORKS.* 


The exhaustion of incandescent electric lamps has up to the 
present been almost universally done upon mercury pumps. Two 
classes of pumps have been generally used, the Geissler, and the 
р pump. The engineers of the General Electric Company’s 

dison lamp works have always advocated the Sprengel pumps. 

From time to time during recent years mechanical vacuum pumps 
operated without mercury have been brought before the public, 


* Abstract from the Electrical Enyincer of New York. March 31, 


and while the engineers of the General Electric Company have 
fully appreciated the advantages of such pumps, they have been 
prevented from adopting any of them, owing to the large size in 
which these pumps have invariably been made, the object of their 
inventors being to exhaust a very large number of lamps at the 
same time, which the General Electrio Company's engineers have 
always considered bad practice. 

Recently this Company succeeded in obtaining a small mechanical 
vacuum pump, whose rate of exhaustion is such that it can practi- 
cally be employed to exhaust only one lamp at a time. Lemps 
exhausted by the new process, when compared with those exhausted 
on mercury pumps, have proved to be superior to them in every 
respect, including length of life and ability to maintain thelr initial 
candle-power during their life. The success of these early experi- 
ments led to the rapid introduction of these small pumps, so that 
now nearly the entire product of the Edison Lamp Works is 
exhausted by them. 

The final perfection of the vacuum, however, is not obtained by 
by the pump unaided. The natural residual gases in an incan- 
descent lamp may be called conducting gases, as they allow 
currents to pass through them from one leg of the filament 
to the other.^ By any other method than the one we are 
now describing the last traces of these gases are very hard to 
remove from the lamp, and are very injurious if not entirely 
removed. Their removal requires a long time on the mercury 
pumps generally used. By the new method, usually called the 
chemical exhaustion, when a pump has taken out all but the residual 

es, a gas capable of combining with these residual gases, is intro- 
duced into the bulb. When this combination takes place the lamp 
is ready to be sealed off, and the vacuous space is found to be in a 
thoroughly insulating condition. The advantages of this method 
of exhaustion are : — | 

First: The phenomenon of the introduced gas combining with 
the residual gases, and thus perfecting the exhaustion, is so marked 
as to make the perfection in each lamp more certain than by the 
old method. 

Second : Lamps are exhausted one at a time, and the whole 
attention of the operator is therefore given to each lamp. 

Third: The operator does the work sitting in a comfortable 
position, does not get tired, and can do as careful and aocurate 
work late in the afternoon as early in the day, which is not the case 
in systems in which the operators are obliged to stand while doing 
their work. 

Fourth : The lamps are conveniently arranged by the side of the 
operator, and get the least possible amount of handling. This fact 
alone saves considerable breakage. 

Fifth: The injurious effects of mercury upon the heelth of the 
operators are entirely avoided. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, April 24th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Students' visit to the works of the City and South London 
Railway. Meet at 195, Clapham-road, at 11 a.m. 


TUESDAY, April 27th. 


INSTITUTION OF Civi, ENGINEERS, 
8 p.m. Annual General Meeting of Corporate Members only 
to receive the Report of the Council, and to elect the 
Council and Auditors for the ensuing year. 
WEDNESDAY, April 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 p.m. Students’ Meeting at 28, Victoria-street, S.W, 
Paper to be read Accumulators,” by F. Johnston. 
INSTITUTION OF MECHANICAL ENGINEERS. 
7.30 p m. Ordinary General Meeting at 25, Great George- 
street, Westminster. Paper to be read, Mechanical 
Propulsion on Canals,” by Leslie S. Robinson. 
| SOCIETY OF ARTS. 
8 p.m. Eighteenth Ordinary Meeting. Paper to be read, 
* Asbeatog and Asbestic: With some Account of the 
Recent Discovery of the Latter at Danville in Lower 
Canada,” by R. H. Jones. 
FRIDAY, April 30th. 
INsTITUTION OF MECHANICAL ENGINEERS. 
7.30 p.m. Ordinary General Meeting at 25, Great George- 
street, S.W. Paper to be read, ‘Experiments on 
Propeller Ventilating Fans, and on Electric Motor 
Driving them," by W. G. Walker. 
ROYAL INSTITUTION. 
9 p.m. Evening Discourse, “ Cathode Rays, by Prof. J. J. 
Thomson, F.R.S, 
SATURDAY, May ist. 
ROYAL INSTITUTION. 
5 pm, Annual Meeting. И 
* See the Paper read by Mr. John W. Howell before the American 
Institute of Electrical Engineers, The Electrician, April 16, p. 836. 
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RONTGEN RADIATION THROUGH GASES. 


Several matters connected with the electrification of gases 
and the diselectrification of charged surfaces by Róntgen rays 


have been cleared up by the researches described by Mr. 


RurHERFonp, in an article which we reprint from the Phelo- 
sophical Magazine this week. It has been suggested that the 
diselectrification of a surface by Röntgen rays, as also by 
ultra-violet rays, may arise from the disintegration of the 
material at the surface and the projection of electrified 
particles or dust into the surrounding gas. The behaviour 
of gas electrified by means of Röntgen rays impinging on an 
electrified surface so much resembles the well-understood 
behaviour of electrified dusty air as to lend colour to this hypo- 
thesis. But Mr. Rurserrorp’s researches go а long way to 
show that the hypothesis is, nevertheless, incorrect. For, in 
the first place, whether the surface be metallic or be coated 
with an insulator, such as paraffin or sealing wax, the 
electrification of the surrounding gas or air proceeds at 
an unaltered rate, although it is extremely improbable 
that all surfaces would dislodge the same amount of dust. 
Yet, though improbable, this is not altogether inconceivable, 
and it is satisfactory to have the further evidence afforded by 
the researches on the absorptivity of gases for Röntgen rays. 
By showing, as he appears to have done, that the absorption 
of these rays by a gas strictly follows a logarithmic law, and 
that the coefficient of absorptivity increases pari passu with 
the conductivity, Mr. Еотневғовр has made it practically 
certain that the diselectrification of a charged surface and 
conduction through a surrounding gas do not arise from the 
disintegration of the charged surface, but are caused by a 
process of ionic dissociation in the substance of the gas itself. 
That the absorbing powers of gases should follow the same 
order as their conductivities, provided the Rüntgen radiation 
is homogeneous in character, is a natural consequence of the 
ionic dissociation hypothesis advanced by Prof. J. J. Tomson 
and Mr. Rutuerrorp. But it is not easy to see why the 
absorption of the miscellaneous collection of Röntgen rays 
emitted from a focus tube should follow the logarithmic law 
enunciated by Mr. Вотневғовр, from which law the values of 
the coefficient of absorption have been calculated. For such 
a rate of absorption to occur at any part of the path of the 
rays through the gas would argue an absence of selective 
absorption and a general dissipation of the energy of the rays 
at a rate always and everywhere proportional to the local 
intensity of the radiation. Yet it is well ascertained that in 
the passage of heterogenous Röntgen rays through metal and 
other solid conductors certain rays are absorbed more rapidly 
than others, so that while rays of a certain quality are 
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ENGLISH ELECTRICAL SUPPLIES! 


THE GENERAL ELECTRIC COMPANY'S FACTORY, 


Peel Works, Adelphi, Salford, MANCHESTER, 


Employing 1,000 Workpeople. 


The *BYNG" 
Telephone Station 
(Hunnings's Granular 
Transmitter), 
27s. per Station. 


The GENERAL ELECTRIC CO., Limited. 


69, 77 & 88, Queen Victoria Street, E.C. 


BRANCH OFFICES—71, Waterloo Street, GLASGOW; 39, Corporation Street, BIRMINGHAM; and 
13, Westgate Road, NEWCASTLE-ON-TYNE. 


LIBERAL DISCOUNTS TO THE TRADE. 


Nos. L 1-7. (With Cover.) 
Medium Quality, 
58., subject. 


(UNITED ASBESTOS 


FINE ASBESTOS PAPER, for D cb. 
LOM EERE ASBESTOS TUBES wà CEMENT uoi | ee a 2 
ight 8. 9 
ASBESTOS TRADE. ASBESTOS FIRE. PROOF PAINT, for protecting best possible description. 
— cases = w wor ro or lea C. " 42 2E E at wu 
The ONLY COMPANY in AssEsTOS 'MILEBOARD STRIPS, for ditto Specify ‘‘SALAMANDER” Brand, 


theWORLD owning FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 


— — а. — — 


og. a- DOCK HOUSE, - 
.. 5 BilliterStreet 
= LONDON, E. O. 


E. ASBESTOS COVERED WIRES. MANCHESTER, 34, Deansgate ; LIVERPOOL, 
КА & working Asbestos patent SALAMANDER LUBRICANT, for 25,2809 Street; „BRISTOL, Provident 
pA Buildings. GLASGOW, 93, Bothwell Street, 
E Mines in both MEE т CONDUCTING COVERING CARDIFF, 185, Bute Street. HULL, Queen's 
ES Dock. BT. PETERSBURG, Gostinoe Dvor (In. 
eri ITALY & CAN ADA for Boilers, &c. terior) No. 51; ANTWERP, Rue Montevideo. 


The UNITED ASBESTOS PATENT “SALAMANDER” DECORATIONS. 


owel Application of Asbestos in Exm bossed Wall Decorations. 


DESIGNS BY LEADING ARTISTS. CAPABLE OF INFINITE VARIETY OF Prices and Particulars on application to 
DECORATIVE TREATMENT, FIREPROOF. | West EXD DEPOT—158 & 160, CHARING OSS ROAD, LONDON, W.C. 


F. WIGGINS & SON 8, 10, TOWER HILL, E., 


Telephone No. 2948 Avenue. 102 & 103, MINORIES, LONDON, E.C, 


Mauufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER NAJBSTY'S GOVERNMENT. 


< —.P .. 2E SE] 2.ANUÜI, oA 


VADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 
AUUT ILU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, otc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS TYPES A Szz=E5 KEPT IN STOCK. 


IHE PATENT 


TYPE A | 


Ll 
SSO 
— a Е IN 
* 
AX ¢ 
S Y 


WIN 
|| Ill 


MM 
‘ill 


| 


WM 


E 
E 


-FOR UNDERGROUND Erkern MAINS” 
DOULTON & C0., Lambeth, LONDON, S. E. 


LAMBETH, солеро S. K. BIRMINGHAM. Granville St. 
WORKS: E ROWLEY REGIS, STAFFS. DEPOTS: POOL ....Soho St. 
SMETHWICK, nr BIRMINGHAM, MANCHESTER. Deansgate. 
ST. HELEN’S, LAN CS. GLASGOW .Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS...... Ruc de Paradis. 
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| 
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CLASSIFIED TRADES' INDEX to ADVERTISERS 
in “THE ELECTRICIAN.” . - 


The following forms a List of the Leading Firms In the Eleotrioal and Engineering Trades, 
all desoriptions of Eleotrioal and Engineering Plant, Apparatus, instru- 


ments, and Aocesseries oan be obtained. 
rding to the sige of their Advertisement. 


from whom 


ach th entitled to entries in this List free of charge acco 


Шага of which will be forwarded on application to“ The Publisher.” Bold Type entries or additiónal matter can be 


the Publisher ө 
AGENTS 5 | РАӨВ 
Berend (O.) and Co., Dunedin House Basinghall-avenue, London, B. O.. — 
Agents for Messrs. and Braun, &с., 
Dennis (W. F.) and Oo, 93, Billiter-street, London, E. C. . «6-6 1 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephoue Works. 
Drake and Gorham, 66, Victoria-street, Westminster, London, 8.W. ........ 7 


зоо А ч fur the Jandus Ато Lamp, z 

Iaternati Electric Company 55, Redcross-strect, London, E. C0. 

ents for Mix and Genesi (Limited), Berlin, 

Levi (J.) & Co., 97, Hatton-garden, London, B.C. Wu... = es an no an oo a 
Agents for Jules Richard, Paris. : 

Pavement, London, B,C, GG. „L 

nnolly Bros. 


21 


Venner and Sillar, 10, Delahay-street, Westminster 
«- — Agente for Chamberlain and Hookham, and for Pritchetts and Gold. . 
Wilhelm and Co., 11 & 12, Westmoreland-bldga, Aldersgato-st. London, E. O. 8 
Agents for!“ Hard" Incandescent Lamps, aod Mesers. W. Kücke & Co. 


ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W. . = 
* D, P.“ Battery Co., 66, Victoria-st., London, 8. W.; and Old Chariton, Kent.. 
Edison and Swan United Electric Light Company, Ediswan-buildin 23, 86-37, 
Queen-street, London, E. O., and Branches ............ »— € sise 
Electrical Power Ster. Co., 4, Great Winchester-st., Lond., E.C., & Millwall, E. 
Epstein Electric Accumulator Co., Victoria Mansions, 99, Victoria-street, 
Westminster, London, S. W. „6 % % %%% 10000090 006 0 ео 00006 
“ TES мош Co., 78-79, Palace-chambers, Briige-st., Westminster, 
n on, е e 2266 „„ „„ „„ „ G6 6 %%% % „„ „„ ое «= 7 ã2 „„ „„ „ „ „ „ ов ee 
International Electric Company, 65, Redoross-street, London, E. C. А 
Lamina Accumulator Syndicate, Broad-street Avanas, Lo 1й›а, E. C. 
Balmony H. M.) & Co., 61, Charia Orogs-rd., London, W.C. eo 000002 6 оо „ „„ „ 
Siemens Bros. & Co., 12, Queen Anne pen London, 8.W.; & Woolwich, Kent. 
Tudor Acoumulators, 5. Cross- street, anchester eee eee озо оо ооеово 86 888 99 
Wright, A. Je, 70, Farriag lon-rd., Lond эй, E. C. 6 6% % „ ‚ ‚— ae оо 
ALTERNATORS. 

Brush Electrical Engineering Co., 49, Queen Victoria-st., London, E O. 
Crompton & Co., Mansion Hass але, London, E. C., and Chelmsford, 15, 

Easton, Anderson & Goolden, Broad Sanctuary Chambers, Bro id 8 a actu iry. 

8. W. Works: Erith, Kent. eren 6 % „ „„ ое „ „ %% ae Ф -@ 

Edison and Swan United Electric Light Oo npany, Gliswsa-balliiags, 86-37, 

Queen-street, London, E.O., and Branches. . . . . . . ove 

mr ek Construction Company, Wolverhampton; and Dash wood House, Old 


-street, London, E 5 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 25 


aJ 


[1 о! 1 о w 51 


28 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 29 

’ Siemens Bros. & „13, Queen Anne’s-gate,London, S. W.; & Woolwich, Kent. 6 
AMMETERS. 

ы Berend (O.) & Oo., hall -a venue, London, Е.С. IINE ооооооо зо .06 


Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87 

А Queen-street, London, E. O., and Branches )) Abra — 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 

: Broad-street, London, E. C. ` 
Elliott Brothers, 101 


@eaeeeeseessceoseeomweesaseses ооёовооооеео э е «9 


eon cooo ое b 
St. Martin's-lane, London, W.C.............- o eere — 


Evershed and V noles, Woodfleld Works, Harrow-road, London, W........ — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 95 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. i, 2) 
Muirbead and Co., 64, Old Broad-street, E.C. ; aud Rimer's Rad, Kent 23 
- Naider Bros. and Co., 18. Red Lion- street, Olerkenwell, London, E.C...... ... 18 
· Nalder Bros., & Thompson, 84, Queen-street, Oheapside, London, Е.О. ...... — 
„Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E.C.............. 20 
Pitkin, J. 56, Red Lion-street, Clerkenwell, London, E.C. @eeeee eee ee ee 9.9 oD 20 
Н Richard, J C! ͤꝗQQͥ ³¼A dc wes ает ааа 82 
Salmony (H. M.) & Co., 61, Charing Oross-rd., London, Ў.О. ......,....... = 
Siemens Bros & Co.,12, Queen Anne's-gate, London, 8.W. ;& Woolwioh,Kent 6 


ADDRESSES. 


JULIUS SAX & OO., Ltd., Electrical Engineers and 
‘ELECTRIC LIGHT CONTRACTORS, RIDGMOUNT STREET, 
‘STORE STREET, LONDON, W.C. 

5 Established 1855. 

Specialities—KElectrio Bells, Burglar Alarms, Fire Alarms, Watchmen’ 

Per Clocks and Fire Indicators combined, Water Ga Billiard Markers, 


' Eleotrio Vanes, Lightning Conductors, Speakin bes, Gas Lighte 
Eleotrical Testing and ‘Telegraph тын. Electrical . 


Apparatus. 
utomatio Call Bells for Fire Stations, &o., fixed at all Stations under the 
Ф control of the Metropolitan Board of Works, 
Cell Calls for Police Stations, Prisons, &c., as devised for and ado 
Н.М. Home Office. Contractors to H. M. Post Office and War Office. 
Electric Lighting—Demestio and Public. Estimates Free on Application. 


се, 
nx Prize Medals awarded. 
: Telephone No, Telegraphic Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 


STREET, LONDON, W., Eleotrio Light Engineers and Oontracto: 
Manufacturers and Suppliers of every requisite for Aro or Incas: 


ted by 


descent Lighting, os, Lampe, Switches, Electroliers, Brackete, 
Ko. 8 ities in Pri Ba otrio Lighting, V i 
peciali rimary Batteries for Electric Lighting, Venetian 


a &. T ighti 
short notice, Estimates free, Telephone No. n. 


Additional entries are made at a low charge, 
arranged for with 


ANTI-FOULING COMPOSITIONS: 
Indestructible Paint Company, 27, Cannon-street, London, E. G. •- 
Kirkaldy ,(J.) and Sons, East London Works, Garford-street, London, E 

ARO LAMPS. (See LAMPS) i 


ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, E. O. 25 
Willcox (W. Н.) and Co., 84 and 86, Southwark-street, London .. . —o 8 
AUCTIONEERS AND VALUERS (Mechanical). . 
Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street, London, E. C., and 
Manchester оь 0000 00 ©82eee oe 0006000000000 ed eo € 0-060 08090920 "9090979 
BATTERIES. 
Chloride Electrical Storage Syndicate, 89, Victoria-streot, London, S.W....... 7 
** D. P." Battery Co., 66, Victoria-st., London, S. W.; and Old Charlton, Kent.. — 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branches .....:.... -esere o — 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C. ; & Millwall, E 49 
E Electric Accumulator Co., Victoria Mansions, 98, Viotoria-street, 
estminster, Tondon, J.;öO ⅛ scis ttis c 
General Electric Co., 69 71, & 88, Queen Victoria-st., London, E. C.; & Salford 
“I.E.S.” Accumulator Co., 78-79, Palace-cimbars, Bridge : st., Westminster, 
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BW. s err Seer rr жее е бе ERRARE a eo Ku de еа 
International Electric Company, 55, Redoross-street, London, E. C... . . | — 
Johnson and Phillips, 14, Union-ot. , Old Broad-st.. London: & Chariton, Kent Em i 


-~ Balmony (Н. M.) & Oo., 61, Charing Cross-rd., London G ee — 
giemens & Co., 12, Queen Anne's-gate, London, S. W., & Woolwich, Kent. 6 
BATTERY JARS. 
Stiff and Sons, London Potteries, Lambeth, London, 8. E 14 
BEARINGS. - - 
Roller Bearings Co., 1, Delahay-street, Lon ion, S. W..... „ 
BELTING. 
Willoox (W. H.) and Oo., 84 and 96, Southwark-street, London, S... 8 
BOILERS. 
Olayton 


1 ueen Victoria-st., London, Е.С. Ц 
Davey, Paxman & Co., Colchestér; and 78, 85 


8. W. Works: Erith, Kent .9 ec€9909*09*095000090* 2900999 еоеое зовоод оо оо о о е 4) 
Mather and Platt, Salford Ironworks, Manchester .............. 6.66.6666 = 
Weeks (J.) and Co., Ohelses, London, S. WM.... li 


CABLE COVERING MACHINERY, 
Johnson & Phillips, 14, Union-ct.. Old Broad-st., London ; & Charlton, Kent. 1, 29 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland... ~ ` 
CABLE COMPANIES. 
African Direct Tel. Co., Winchester House, 50, Old-Broad-st., London, К.С. 36 
Anglo-American Tel aph Oo., 28, Old Broad-street, London, R. O.. 
Brazilian Submarine T Oo., Winchester House, 50, Old Broad-st., London. 
Commercial Oable Oo., 258, Broadway, New Tork, U.S.A. London Office, 
55 and 56, Bishopsgate-street Within, London, Е.С .....................ә° 
Direct United States Cable Co. , Winchester House, 50, Old Broad-st., London. 
Eastern Telegraph Oo., Winchester House, 50, Old Broad-st., London, К.С... 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, Е.С. 
Eastern & S. African Tel. Co., Winchester House, 50, Old Broad -st., London, E. G. 
Indo- European 8 Co., 18, Old Broad-street, London, E. C... . 
West African Telegraph Oo., Winchester House, 50, Old Broad-st., London, E. O & 
CABLE SUPPLIES. 
British Insulated Wire Co., Preston ................--* FCC 40 
Callender's Oable and Construction Oo., 90, Can aon- street, London, K. C.; 
and Erith Marshes, Kent. %%% T aras eas 10 
Connolly Brothers, Blackley, Manchester. London Agent: C. F. Qaicke, 
Finsbury-pavement, E. 2 6 6 „„ 6 0% „%% % %% %% %%% %% % %%%rÜr „%%% % % „„ 090000604 - о — 
Edison and Swan United Eleotrio Light Oompauy, Eliswan-bnildin ga, 83-7, 
Queen-street, London, E. O., and Branches 
Elliott Brothers, 101, St. Martin’s-lane Charing Croas, London, W. COO. 
»,39, Billiter-st., E.C. 1 


Felten and Guilleaame—Sole Agents: W. F. Dennis & 

THE INDIAN AND EASTERN ENGINEER. 
AN ILLUSTRATED WESERL JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 

The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engiuserlag enterprise in 

India and the East. і 


Correspondence invited on any subject which may be of interest to the profession. 
R 


ATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) :— 


INDIAN RATE, Yearly ... Rs.20 | — ENCLISH RATE, Yearly . 40s 
RPablished at 137, Canning St., CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, B. W. 


USEFUL HANDBOOKS. 


By Е. В. PAD. 
Price 48. 6d. cach, post free. 
INCANDHSCHNT WIRING HANDBOOK (WITH TABLES). 
THE DYNAMO-TENDEE&'S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
ELEOTRIO TRANSMISSION HANDBOOK, 


“THE ELEOTRIOIAN ” PRINTING а PUBLISHING OO, 


Limited, 
1, L and 3, Salishury-court, Flect-street, London, K. O. a 


THE ELECTRICI 


AN, APRIL 23, 1897. 


TME 
we AUTOMATIC 


STANDARD SCREW 
COMPANY 


“If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY 


SEND SIX STAMPS FOR 
160) 0) 9 


MONTHLY 


Newport, Mon., 


THE BEST MEDIUM. 


MACHINERY REGISTER, 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


ENGINES. 


High Speed. 
Compound. 
|.) Condensing. 
PENR Horizontal. 

' Vertical. 


BOILERS 


| All 
+i 
А 


os 


E. S. HINDLEY, 
Works: BOURTON, DORSET. 
Dynamos and Electric Motors. 


LONDON SHOWROOMS AND STORES: 


11, Queen Victoria St., E. 


C. 


Classified Index to Electrical Trades— continued. 


CABLE SUPPLIES—Continued. PA 


Fowler-Waring Cables Co., 10, Fenchurch - street, London,E.C.; & N. Woolwich 
General Electric Co., 69, 71 & 88, Queen Victoria -St., London, E. C.; & Salford. 
Glover (W. T.) & Co., Salford, Manchester; and 89 Victoria -st., London, S. W. 
Henley's (W. T.) Tel. Works Co., 7 Martin's. lane, Lond., E. C.; and N. Woolwich 


Johnson and Phillips, 14, Union- et., Old Broad-st., London; & Charlton, Kent 1, 29 


London Electric Wire Co., Playhouse-yard, Golden-lane, London, E. CC.. 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.C. ....... quiae 
Siemens Bros, and Co., 12, Queen Anne’a Gate, London; and Woolwich, Ken 
Société d'Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
Victoria-street,London,E.C. and Liverpool „„ m 
CARBONS. 
Brockie-Pel] Arc Lamp, 97, Queen Victoria-street, London, E. CO.. 
Brash Electrica [Engineering Co, 49, Queen Victoria-street, London, E.C. .. 


e"*96e9099*002009 9 evened 


8 
25 
10 

1 
16 

6 
88 

1 


General Electric Co., 69, 71 & 88, Queen Монеа опо, E. O.; & Salford. е 95 


C. LILLEKE EE] ese 


Siemens Bros, and Co.,12, Queen Anne’s-gate, London; and Woolwich, Kent 


as. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-57, 


Queen-street, London, E. C., and Branches 
General Electric Co., 69, 71 & 88, Queen Victoria-st,, London, E. C.; & Salford. 


Harris (J. F. and G.), 58-60, CCC G 

McGaw and Co. „FTork-road, Lambeth. London, 5B. $9066 662408 08 ов „. 

Middlemiss, W., Netfleld-street, Bradford. c eee seen E VS es 
CHEMICALS, 


Boor(G.)and Co., 1 and 2, Artillery-lane Bishopsgate-street Without, E. C. 
CONDENSING PLANT, 
Allen (W. Н.) Son & Co., Bedford; and 19, Great George-street, London, S. W. 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria - 
street, London, 8. .................. sossen ee " а 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 


Muirhead & Co., 54, Old Broad-street, E. C.; and Elmer's End, Kent 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W... 
CONDUITS. 


8 
17 
18 


Orompton & Co., Mansion House-buildings,London,E.C. ; and Chelmsford 15, 24 


Doulton and Co., Lambeth, London,S.E. .................... eas iue В 
Fowler-Waring Cables Co.,10, Fenchurcb-st., London, E.C. ; & N. Woolwich, 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 25 
Johnson and Philli „14, Union-ct., Old Broad-st.,London ; & Chariton, Kent 1,29 


Laurenoe, Scott and Co., Gothic Works, Norwion cece аео 

Stiff (J.)and Sons, The London Potteries, Lambeth, London, S. E. 
ORUCIBLES8, PLUMBAGO. 

Carbon Syndicate, 89, Victoria-street, Westminster, 8B, WMW... 

Doulton and Co., Lambeth Pottery, London, 8.R. 
OUT-OUTSO. 

Berend (O.) and Oo., Dunedin House, Ba 

Dorman and Smith, Manchester; 

Edison and Swan United Electric 


Queen-street, London, E.C., and 
General Electric Co., 69, 71 & 88, 


Lundberg, A. P., Bradbury-street, Kingsland, London, U 
Galmony Н. M. and Go., 61, Charing Cross-road, Londoa, W.O. 


DISINFECTANTS. 
Sanitas Co., Three Colts Lane, Bethnal Green, London, a = 2 «= «= = = mo 
DYNAMO BOLTS. 
Armstrong, Stevens and Son, Whittall-street, Birmingham 


DYNAMO BRUSHES. 
Edison and Swan United Electric Light Oompany, Ediswan-buildings, 86-87, 
Queen-street, London, E.O., and Branches 6...6... 
General Electric Co., 69, 71 & 88, Queen Vict 
DYNAMO MANUFACTURERS. 


Allen (W. H.), 8on and Co., Bedford ; and 19 Great George-st. London, 8.W. 17 


Brush Electroni Engin Co., 49, Queen Victoria-street, London, E.C... 


Clarke, Chapman and Co. аео Туп; and 60,Fenchurch-st.,London 10 
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Crompton & Co., Mansion House-buildings, London, E. C.; and Chelmsford G^ 


Crypto Works Co., 29, Clerkenwell-road, London, E. C.. Keds as dd 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, S. W. 
Easton, Anderson & Goolden, Broad Sunctuary-chambera, Broad Sanctuary, 
8.W. Works: Erith, Kent... 4 oe DIESE И 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street. London, E.C., and Branches оо ез % „ „ %%% %s „%% „%% %%% о-о з а 
Electric Construction Oo., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E.C. 3 
Fowler (J.) and Co., Leeds, and 6, Lombard- street, London, E. CG... 
General Electric Co., 69, 71 & 88, Queen Victoria st., London, E. C.; & Salford. 
Holmes (J. Н.) and Co., Newoastle-on- Tyne; and 17, Soho-aquare, London, W. 


*e509€9 9.009 0-090900 eee ро 


Johnsonand Phillips, M, Union-ct., Old Broad-st.,London ; & Charlton, Kent l, 20 


Laurence, Scott and Co., Gothic Works, Norwich 
Mather and Platt, Salford Ironworks. Manchester 
Newton Electrical Works, Taunton, England ........ PE Ms 
Op an, C., 2, Wyn att-street, Clerkenwell, London, E.C. soeces e8essesse 
Siemens Bros. & Co., 14, Queen Anne's-gate, London, S. W.; & Woolwich, Kent 


EBONITE AND VULOANITE. 
Harburg India Rubber C. Co., F. Winter, 188, London Wall, Wood-st., London 


. Moseley(D.) and Sons, Chapel Field Works, Ardwick, Manchester 
ELECTRIO BELLS. N 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-97, 
Queen-street, London, €.C.,and Branches ......... SW CR au AE QUEE А 
General Electric Co. ‚69, 71 & 88, QueenVictoria-st. London,E.C.; & Salford. 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
v treet, London E. C., and Live ol.... TALEE] 929230 *2˙ĩ— „ „„ , 
Western Electric Co., 79, Coleman-street, ndon E.C. aea» eses as asas as as an 
ELECTRIO GAS LIGHTERS. i 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street,London, E. O., and Branches 
General Electric Oo., 69 & 71, Queen Victoria - 81 London, E. C; &Salford .... 
ELEOTRIO LIGHT CONTRACTORS, = 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; and 9, Victoria- 
street London, S. W. ооосоев оа е „66 „ 2290099909099 „„ „4 „ „„ —ͤ— 22 
Brush Electrical Eng. Co., 42, Queen Victoria-street, London, Е.С. ........ 
Crompton & Co., Mansion 
. Davy Electrical Construction Co., 15, Victoria - street, Westminster, S.W. .. 
} Drake and Gorham, 66, Vic t, London С ОРОТО ЧРОТВАРРОНВО ossos 
Easton, Anderson & Goolden, Broad Sanctuary. chmhre Broad Sanctuary, S. W. 
Electric Construction Co., Wolverhampton; and Dashwood House, ОМ 
d Broad-st., London, E. O. €»90090990»060909000002502200e2000€0906000906009 00526092600 в 
' Eloo. Power Storage Co., 4, Gt. Winchester-st, London, E.C. and Millwal 
Fowler (J.) and Co., Leeds ; and 6, Lombard-street, London, B.C. ........-. 
Henley KW. T. Fel. WorksCo.,27,Martin’s-Ine, Cannon-st,London,&N. Woolwiob 
Hindley (B. 8.) 11, Queen Victoria-street, London, B. C; & Bourton, Dorset 
Johnson & Ръш. 4,Union-ct. Old Broad-st.,Lond., XO. 4 Char 
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Classified Index to Electrical Trades— Continued. 


.. Allergie LIGHT CONTRACTORS—Continued. 
' Laing, Wharton and Down, 83а, New Bond-street, London, W. (ZEEE see se 909 
Laurence, Soott and Co., Gothic Works, Norwich .......... rere rere re 
Math-r and Platt, Salford Ironworks, Manchester 
Sax (Julius) and do., Ri ount-street, Store-street, London, W.C........... 
Siemens Bros. & Co., 12, 
‘ELECTRIC MINE EXPLODERS. 
Siemens Bros. & Co., 19.QueenAnne's-gate London, S. W.; & Woolwich, Kent 
ELECTRIC MINING MACHINERY. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S. W. Works: Erith, Kei Ema de EU RA n C 
Edison & Swan United Electric Light Company, Ediswar-buildings, 36-87, 
Queen-street, London, E. C., and Branches 
General Electric Ca., 69, 71 & 88. Queen Victoria- st., London, E. C., & Salford, 
ELECTRIC TRAMWAY SUPPLIES. 
Anderson, А. and J. M., 85, Victoria-street, Westminster, London. S. W. 
ENGINEERS and CONTRACTORS 
Ваше (G: 2n & Co., Ledsam-st. Works, Birmingham ; and 9, Victoria-st., 
ор on, е 6 „% % „% % „% %%% „% % „%% „% % зоеоо en Фооооооооооо в 2 2 % „„ 6 66 „ 6 0 6 6 „ „ „ „ ов ев 
British 1homson-Houston Co., 88, Cannon- street, London, Е.С. . .......... 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.С. .. 
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26 
ueen Anne's-gate, London,8. W.; & Woolwich, Kent 6 


Crompton & Co., Mansion House-buildings, London, E. C. and ‘Chelmsford. 15, 24 


Davy Electrical Construction Company, 15, Victoria-st., Westminster, 8,W.. 
Drake and Gorham, 66, Victoria-street ,.London, 8. WůWW.r. .. 
Easton, Anderson & Goolden, Bre ai Sanctuary Chambers, Broad Sanctuary 


8.W. Works H Erith, Kent 6 % % „% % „% „%% 6 % „„ eons LE eee es LEN NO 6 LE EEES EEJ . 40 
Electrie Construction Co., Wolverhampton ; and Dashwood House, Ol 

Broad-st. London, E.C. v-e9999€0«€(909092520200099€9 @eeeeeeeseeaadcs €9*.909709000602525€9* 909000 5 
Electrical Power Stor. Oo., i, Gt. Winchester-st,London,E.C.; & Millwall, Е. 40 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, London, E. CO. 13 
Greenwood & Batley, Armley-rd. ,Leeds; and 16, Great George-st., Lond., S. W. — 
Henley’ W.T)Tel, WorksCo. N, Martin’s-Ine,Cannon-st,London,&N Woolwich 1 


Hindley Е. S., 11, Queen Victoria-st. ; London 
Johnson & Phillips, 
Laing, Wharton and Down, 824 New Bond-street, London, W.... . 
Laurence, Scott and Co., Gothic Works Norwich: оооооосоооооовоооеосооосоо оо че 
Mather and Platt, Salford Ironworks, Manchester VES Ө кө € 
Mavor and Coulson, 47, King-street, Bridgeton Cross, Glasgow. . 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ...... 
Rigg, J. H., 48, Skinner-lano, Leeds ................. аон 
Pulsometer Engineering Co., Nine Elms Iron Works, London, 8.W. ........ 
Bax (Julius) and Co. , ount-street, Store-street, London, W.O........... 
Siemens Bros. & Co., 18, Queen Anne's-gate London S. W.; & Woolwich, Kant 
Westinghouse Electric Oo., 82, Victoria-street, Westminster, London, S. W.. 
ENGINE PACKING. 
Willcox (W. H.) and Oo., 84-86, Southwark-street, London, S. E... – =» 
. Company, Dock House, Bllliter- street, London, E. O. 
Allen (W. H. Son, and Oo., Bedford; & 19, Gt. George- street, London, S. W.. 
Belliss (G. E.) & Oo., Ledsam-st Works, Birmingham; & 9, Victoria-st 
n on, . s €9€€69€«€«0€090€60900000900000000€00€0909090220€00000900905999002000000900007€90 
Brush Electrical E eering Oo., 49, Queen Victoria-street. London, Е.О... 
Bumsted and Chan ег, Can dock Chnse Engine Worke, Hednesford, Staffs .. 
Clarke, Chapman & Oo. Gateshead-on-Tyne; & 50, Fenchurch-st., London 
Clayton & Shuttleworth, Lincoln ; and 96, Queen Victoria-st., London, E. O. 
Crossley Bros., shaw, Manchester; and 10, At. Bride-st, London, Kk. C. s 
Davey, Parman & Co.,Colohester ; and 78, Queen Victoria-st., London, E. б. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
B. W. Works: Erith, Kent 6 eee eee LE E E „%% „ „% „ „„ 6 66 „ eres 
Fowler (J.) and Co., Leeds; and 6, Lombard-street, London, E.O.......... 
Greenw & Batley, Armley-rd, Leeds and16, Gt. George-st, London, S. W. 
Hindley, E. 8., 11, Queen Victoria-st., London, E.C. ; and Bourton, Dorset 
Mather and Platt, Salford Ironworks Manchester „ — 9 
Ransomes, Sima, & Jefferies, I wich ; and 9, Gracechurch-st., London, E. O. 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st., K. C. 
Willans and Robinson, Rugby ..... 
ENGRAVERS AND DIVIDERS. 
Naumann, P., 71, Pentonville-road, London, №. “g,glʒ . 
Braham, À. & E., Bridge House, 181, Queen Victoria-street, London, E.C.... 
EXPANSION SHEETING AND RINGS. 
se. Asbestos Company, Dock House, Billiter-street,London, R. ...... 
Delaware Hard Fibre Compan 15. Long-lane, London ) 0 ˙ ғ 
Moseley (D,) and 8ons, Oha Г Field Works, Ardwiok, Manchester- — "— 
FITTINGS FOR ELEOTRIO LIGHT. 
Benham and 58 40-42, Chandos-street, Strand, London, W.C. зоо %%% „ се 


E. O.; and Bourton, Dorset.. 
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Crompton & 5915 ansion House-buildings, London, E.C., and Chelmsford 15 


Dorman and 8 Salford, Manchester; and London and Glasgow........ 

Edison and Swan United Electric Light Company, Ediswan Buildings, 86-87, 
Queen-street, London, E.C., and Branch 
Evered and Co., 27-85, Drury-lane, London, W. C.; and Birmingham 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, Е.С. & Salford . 

Johnson & Phillips, 14, Union-ct., Old Broad-et., London; & Chariton, Kent. 
New Bond-st. London W. e 

t, Kingsland, London, N. 9€99069009093080090€0250029 
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14, Union-ct, Old Broad-st, London; E.C; & Chariton, Kent. 1, 29 


Reo BaBl sal! 1B 


Poaetcn Electrica] Company, 61 and 63, Wat ing-strect, London, E.C. ...... 13 
Salmony (H. M.) and Co., 61, g Cross- road, London, W.C............. — 
Telegraph Маг ntact Co., Helsby, near Warrington; and 11, 
Viotoria-st., London, C. and Liverpool...... "9.099209 »0900906000€0000000 02 1 
Western Eleciric Co., 89, Coleman-street London, B.C, GGW... . „ 17 
PLUOREGOENT SOREENS. 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London, E.C. .... — 
Bonnella (H. D.) & Son, 58 Mortuner-street, London, Ww... а М 
Соввот, 67 Fa ngdon-road, London, E.C. 66226 6 „„ „„ „„ ое 8 %%% %%% „„ „ „ 6066066 „„ 1 i 
Hicks, J. J., 8, 9 and 10, Hatton-garden, London, Е.О ...................... 12 
Elson & Swan United E'ectric Light Company, Ediswan-buildin 
Queen-streot, London, E. C., and Branches, ae e . os heady — 
оаа = Go Hk ok Ocean Vice ——— —— HH" 
mer ectric Co., 69, ; Queen Victoria-st., London, E.C.,& 8a 
i Md i.i 
ara e Co.. 69,71 & xd, QueenVictoria-st.,London,E.C , & Salford. 
GLOBES AND SHADES. i толеш Б 
Brock -P. Arc Lamp, 87, Queen Victoria-straet, London, E.C............. 11 
Dorman and Smith, Manchester; and London and Giasyow WW 7 
Отака ара зораш Tala tion rondon; BW. EE 8 zer T 
n an wan Uni ectric Light Company, Ediswan-buil 
36-37, Queen-street, London, E. C.; and Branches e ENS — 
Evered and Co., 27-85, Drary-lane, London, W.C., and ea ieee Perr . — 
General Electric Co., 69, 71 & 88, Queen Victoria-st. London, É.C.,& Salford. 25 


Johnaon avd Phillips,14,Union-ct,, Old Broad-st, London; & Chariton, Kens 1,29 


METERS. 
James J., 8,9 & 10, Hatton-garden, London, EC = po юр те ао as 


12 


INDIA RUBBER. | | PAGE 
Harburg India Rubber C. Co.,F Winter 188, London Wall, Wood-st, BC... 18 
Moseley (D.) and Sons, Chapel Field Works Ardwick, Manchsster — 

INSTRUMENTO. 

erend (O.) and Co., Dunedin House, Basingball-avenune,London,E.C, .... — 
berlain and Hoo ; New Bartholomew-street, l 


Qaeen-stroet, London, E. C., and Branches S XX ce aisle . 
Elliott Brothers, 101, St. Martin’s-lane, London, W.C. „„ % % RP о 2 0% %% „%%. 
Evered and Co., 27-85, -Jane. London, W.C. $ and B ham 69299626 20 
Evershed & oles, Woodfield Works. Harrow-rd., London, о 9.29209 ecc ое 
General Electric Co., 69, 71 & 88, Queen Viotoria.st., London, E. C.; & Salford. 
Hicks, James J., 8, 9 & 10, Hatton-garden, Londo E.C. ee 
Johnson & Phillips. 14, Union-ot., Old Broad-st., 
Muirhead and Co, 54, Old Broad-street, F. C.; and E'mor's End Kent 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London. E.C. 
Nalder Brothers and Tbompson, 84, Queen-st, Chea 
Paul, В. W., 44, Hatton en, and Gt. Saffron Hill, London, Е.С. ........ 


C А 
Richard, Jules, Paris ......... dq AES whew жа xb / vives „ 
12, Queen Anne s-gate, London; and ‘Woolwich, Kent 


e „ % %%% „„es 


Bullers Limited, 82 and 83, Queen-st, London, E. C.; and Hanley and Tipton. 
Delaware Hard Fibre Co., 15, Long-lane, London, Е.С,......,................ 
Moseley (D.) and Sons, Chapel Field Works, Ardwiok, Manchester ........— 
Moases and Mitchell. 68-71. Chiawell-atreet, London, B. = = = a» as =a =e as = 
Scholzig (Oscar), Dashwood House, London, E. CO...... 6..6 
INSULATORS. 
Bullers, Limited, 82 & 83, Queen-st., London, B.C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, S. E. 
Edison and Swan, United Electric Light Company, 
Queen-st, E.C., ani Bran hes 


diswan-buildin 7 4, 86-87, 
Evered and Oo., 17-55, Drury-lane, London, W. O.; and Birmingham........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st ,London, E.C. ; & Salford. 
Henley'a (W.T. Tel. Works Co., , Martin's-In, Cannon-st., Lon,,& N. Wool wie 
ohnson 8 
Siemens Bros. & Со. 12, Queen Anne's-gate, London; and Woolwich, Kent. 
Pa I) =< Sons, London сомог Amba, London, 5 "—á 
elegraph Manufacturing Co. near Warrington; 11, Queen 
Tm оока, London, E. C. and verpool,. S2 Rd dS e bce i Rana wt bi dí ad 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, К.О. .... 
British Thomson-Houstou Co., 88, Cannon-street, London, E. CO.. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, E.C. ............ 
Brush Electrical Engineering Co.. 49, Queen Victoria-street, London, E.C. .. 
Cossor, 67, Farriogdon-road, London, E. C. 


"0820 


Crompton and Co., Mansion House-buildings, London, E. G.; & Chelmsford 15, 


Crystal E ectric Lamp Co, St. Stephen's Chambra, Te'egraph-:t, Lon lon, Е.С. 
Davy Electrical Construction Co., 16, Victoria-street, Westminster 
Dorman and Smith, Manchester; and London and 
pian ыг ims быш рылды дога 
зоп and Swan ectric ht Co., Ediswan-buil 
3 t, 0, j and Branches.............. *-"0e€000909050€90009090 5 
c Construction Company, Wolver. ton; and Dashwood House, Old 
Broad-street, London, FV eee 
Gabriel and Angenault, 84, Victoria-street, London, fl. ùyny n 
General Electric Co., 69, 71483, Queen Victoria-st., London, E. O:; & Salford. 
„Hard Incandescence HARD Co.—8ole Agente, Wilhelm and Co., 11 & 19, 
ne E "a and Qo. Nes 11 E. C. 
Holmes (J. and Co., Newoastle-on- Tyne; & 17, Soh London, W 
International Electric Co. 65, Redcross-street, London, E C. j 
Johnson & Phillipe( Arc), 14, Union-ct, Old Broad-st, 
Phaeton Electrical Company, 61 and 62, Watling-street, London, E C 
Scholzig (Oscar), Dashwood House, London, B.C. _............................ РЕР 
Siemens bros. and Co., 12, Queen Anne's-gate, London, 8.W.; and Woolwich 
Simon, Berry & Co., 62, Queen Victoria-street, London, E. С. 
Still (W. M.) & Co.. 34, Charles-street, Hatton-garden, London 
Bunbeam Lamp Co., Gateshead-on-Tyne; and 60, Fenchurch st., London, E.C. 
Western Electric Co. (Aro), 79, Coleman-street, London, Е,0................ 
Zurich Incandescent р Co., 47, Victoria-street, London, 8. W. .......... 
8 United Electric Light Oo Edis 86-87 
nand Swan 0 mpan wan-buildings 
Queen-street, London, E.C., and Branches. N 
General Electric Co., 69, 71 & £8, Queen Victoria-street, London ;& 
БАШ uva Unite 1 Electric Light C E 
Edison wan Un ectric mp пу, Eliswan- ui 7 
Queen-strect, London, E. C., and Branches... —À—— (n | яе ЕЙ: 
General Electric Co., 6¥, 71 & 88, Queen Victoria-st., Lonion, E. O.; & Salſor 1. 
Macfarlane and Co., Glasgow ..... ....... 
LEAD MACHINERY. 
Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland 
мор 1 een Unites Bi trio Light C Ed 88-97 
Edison wan Unite ectrio Liy Impan izwar-bul! A 
Queen-street, London, E.C., and Branches a "T 1 1 : 
General Electric Co., 69,71 & 83, Queen Victoria-st., 
Johnson & rhillips, 14, Union-ct., Vid Broad-st., 
Muirhead and Oo., 54, Old Bro d street, К.О; and Rimer's End, Keat...... 
Вах (Julius) and Co., Ridgmount-street, Store-street, London, W.C VA Mac € 
LUBRICANTS. | 
Kingtisher Patent Lubrication Co., Leeds ..................... Eie es ms es TT 
Reiiance Lubricating Oil Co., 19 & 20 Water-la., Gt. Tower-st., Lond on, К.С. 
Willcox (W. Н.) and Co., 84-356, Southwark-street, London, В.Я, 
MANUFACTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glaagow........ 
Drake and pedo ost Men ee репор, S. W. isos e's 62 6 „ 6 6% зоосоо е 
Easton, Anderson oolden, Broad Sanctuary Chambers, Broad 8 
S8. W. Works: Erith, Баць. inca essem pipere ee d 
Edison and Swan, Un octric t Company, Ediswaa-buildin 
Queen-street, London, E.C., and Branches я T" n 1 5 ан. nd 
Elliott Brothers, 101, 8t. Martin’s-lane, Cuaring Cross, London, W.C........ 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
Henley's(W. T.) Tel. Works Co., 27, Mart 
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London, E.C.; & Salford. 


in's-laue, London, and N. Woolwich. 


Johnson & Phillips, 14. Union-ct. uos Broad-st., London; & Chariton, Kent.1, 


Laurence, Scottand Co., Gothic orks, Norwich.. *0*90909990200000009090090900078 
Lundberg, A. P., Bradbury-street, Kingsland, London, ................. 
Muirhead and Co., 54, O.d Broad street, E.C. ; and Elmer's End, Kent...... 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, B. C. 
Вах (Julius) and Co., Ridgmount-street, Store- street, London, W. C. 
Siemens vn Ma & Co., 12, sure — tee 5 W.; & Woolwich, Kent 
ogra anufacturing y y,near Warrington d 11, Queen 
— London, E. O.; and Liverpool Pene 
M ien: Wake & Со,, 28, Great St. Holen‘s, London, E. C. *90609090609*902506098 
Wiggins(F.) & sons, 10, Tower-hill, and 104 and 103, Minories, London, B.C. 
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A Few Exampies 


PUBLIC STREET LIGHTING. 


Ealing. 

St. Pancras (London) 
Oxford. 

Dublin. 
Brighton. 
Portsmouth. 
Stafford. 

South Shielda. 
Blackpool. 
Bristol. 
Edinburgh. 
Nelson. 
Aberdeen. , 
Londonderry. 
Taunton. 
Bristol. 

Burnley. 

Bray. 
Wolverhampton. 
Tunbridge Wells. 


ROYAL EXCHANGES. 


— 
Manchester. 
London. 


PIERS & ESPLANADES. 


Blackpool Pier. 
Southsea Esplanade. 
Hastings Pier. 


RAILWAY STATIONS. 


Stoke-on-Trent. 
Norwich-Thorpe. 
Glanmire. 


DOCKS.—Singapore 


Barry. 
Limerick. 


E JOHNSON & PHILLIP 


of Arc Lamp Instaiiations. 


THEATRES, HOTELS & RESTAURANTS. 


Holborn Restaurant. 
Hotel Cecil. 

Hotel Victoria. 

St. Enoch Station Hotel. 
Restaurant Frascati. 
Empire Theatre. 
Criterion. 


POST & TELEGRAPH OFFICES. 


St. Martin’s-le-Grand (London). 
Birmingham. 

Manchester. 

Leeds. 

Glasgow. 

Hull. 

Mount Pleasant (London). 


FACTORIES. 


Willans & Robinson'e, Thames Ditton. 

Dutton's, Worcester. 

Midland Railway Carriage and Wagon Co., 
Shrewsbury. 


SHOPS.—whiteley's, London. 
Civil Service Stores, London. 
Kino’s, London. 
Jones Bros., London. 
D. H. Evans & Co., London. 
Horne Bros., London. 
Kendal, Milne & Co., Manchester. 
Clery & Co., Dublin. 


YARIOUS.—Dubiin Museum. 


Imperial Institute, S. Kensington, London. 
Central Polytechnic, Regent Street, London. 
North Western Arcade, Birmingham. 

Band Stand, Hyde Park, London. 
Winchester House, London, &c., &c. 

Royal Arsenal. 

Ballater Station during the Tsar’s visit. 


— 


The Makers of these Lamps are too jealous of thelr reputation 


to allow unsorupulous statements to Interfere with the un- 
rivalled suocess of the Lamp. They continue to combine 
the most Careful Manufacture and Finish with Exoeilency of 
Design; and are prepared to Indemnify purohasers against 
all claims In respect of Patent Rights. 


ILLUSTRATIONS, REDUCED PRICE3, AND FULL PARTICULARS ON APPLICATION. 
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xxx. 


THE ELECTRICIAN, APRIL 23, 1897 


Classified Index to Electrieal Trades.— continued 


METERS (Electricity) 

Chamberlain and Hookham, New Bartholomew-street, Birmingham '.... .... 

Edison and Swan United Electr-o Light Company, Ediswan-buildings, 88-97 
Queen-street, London, B.C and Branchen ne 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, J E.C.; & Salford 
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Johnson and Phillipe, 14, Union-et., Old Broad-st., London; & Ohariton, Kent.1, 27 


Laurence. Scott and Oo., Gothie Works, Norwich..... ...<...=..-.—-: 

Westinghouse Electric Co., 82, Victoria-street, Westminster, London, 8. W.... 
MICROPHONES. 

Consolidated Telephone Construction & Manufacturing Company, 186-188, 

Bhaftesbury-avenue, London, W. C.; and Coventry, England. 1332€ 

General Electric Co.,00,71 & , Queen Victoria-street London, E. 0.: & Salford 

International Rleetrio Company, 55, Red Cross-street, London, E.. 
MOTORS (Electric). 

British Thomson-Houston Co., 89, Cannon-street, London, E.C . 


ees ETETETT 


Brash Electrical Engineerin Co, 49, Queen Victoria-street London 'E.C 83 83, 
є 2 nflon, H.C. ; & Chelmsford. 15,21 


uildings, Lo 
to Works Co., 29, Clerkenwe)l-road, London, Е C. 
on, Anderson & 501200; Broad Sanctus ry- -chmLl r4, Eroad Sanctuary, 
S.W. Works: Erith, Kent 
Edison & Swan United Elootrie ‘Light Company, Ediswan Buildings, 36 & 
87, Quoen-street, London, E. C., and Branche 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E.C. 
General Ele rie о „69, 71 K 88 Queen Viotor la- a., "London, E G.; * Salford 
Holmes (J. 4 Co., New e-on-Tyne; & 17, Soh d-aquare, London, W. 
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speedily dissipated other rays can penetrate through much 
greater thicknesses. M. BxworsT has recently propounded the 
hypothesis that, in the limit, the specific absorption of all bodies 
for Róntgen rays will be found to be identical, or, in other words, 
that there may be а residual ray of a certain quality which, 
after all the accompanying other rays have been absorbed, will 
have the same penetrating power for all substances. On the 
other hand, in Mr. RurHEnRronp's researches on the rate of 
dissipation in gases no regard would seem to have been paid 
to the heterogenous character of the radiation. . Yet the con- 
clusion, based upon direct experiment, that the rate of leak 
of a gas is proportional to the intensity of radiation at any 
point,’’ appears to have been justified, and this conclusion, if 
finally substantiated, will fully justify the application of the 
logarithmic law to the dissipation of Röntgen radiation in 
gases. Needless to say this is directly in conflict with M. 
Benoist’s hypothesis, so far, at any rate, as that hypothesis 
may be applied to gases; and further evidence confirming or 
disproving the applicability of the logarithmic law to ordinary 
Róntgen radiation is therefore needed. It is probable, how- 
ever, that there is the same essential difference between the 
cause of absorption of Róntgen rays by metals and by gases as 
there is between the conduction of electricity by metals and 
electrolytes, in which event it would be natural to expect a 
difference in the law of the absorption-rate. 

This expectation is rendered all the more reasonable since 
it has been found that the absorption and conductivity of gases 
do not seem to depend to any great extent upon the density 
or molecular weight of the gases; whereas the absorption by 
solids is found to vary almost in simple proportion to the 
molecular weight. Hydrochloric acid, for example, is nearly 
twice as good an absorber as sulphuretted hydrogen, although 
their densities are nearly equal. These considerations, indeed, 
may account for the fact of the law assumed by Mr. Ruruer- 
FORD giving such close agreement with experimental results. 
Anent the rate of absorption determined for air, it is interest- 
ing to notice that the figure obtained by Mr. Котневғовр is 
sufficiently high to account for the absence of Röntgen rays 
from sunlight at the earth’s surface. The coefficient of 
absorption for air is 0:001, from which it follows that the 
fraction of the Róntgen radiation reaching this planet from 
space that would penetrate through the atmosphere to sea 
level is represented by 10-260, a sufficiently minute proportion 
to explain the negative results obtained in the quest for solar 
Röntgen rays. 
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The Elements of Electro-Chemistry. By Prof. Max LE BlLAxc. 
Translated by W. R. Whitney. (London: Macmillan and Co.). 

This book of 277 pages is a good translation, and gives a 
clear and well-arranged aecount of the modern dissociation 
theory of electro-chemistry, and of the experimental data on 
which it is based; but, as might be expected of a follower of 
Ostwald's, no mention is made of any other hypothesis. This 
is a pity, because it would have helped to a better understand- 
ing of the Árrhenius theory of free ions and the Van't Hoff 
hypothesis if one were told the objections which bave been 
raised to them, but the author contents himself with stating 
that, although the theory of dissociation in solution 
encountered a great many opponents in its early years, it has, 
nevertheless, successfully advanced, and to-day there are few 
who openly oppose it." In connection with this statement 
the reader would do well to study Dr. Armstrong's Presiden- 
tial Address to the Chemical Society in 1896. 

The first chapter of the book deals with the fundamental 
principles of electricity, and in the discussion of energy 


the keynote to the book is struck, as the illustration of 
the case of two systems possessing different amounts of the 
same kind of energy, so arranged that the energy of oné 
may pass into the other, is taken from the expansion of a 
gas. This introduces at once the idea of volume energy, 
and that energy may be represented as the product of pressure 
and volume, where pressure is the intensity factor which 
determines the equilibrium of the system. This idea of the 
parallelism between gaseous and electric phenomena is kept 
before the reader throughout the book, and facilitates the 
comprehension of the application of the gaseous laws to the 
case of the solution of electrolytes. But if this conception is 
of value, the same cannot be said for the use of т to denote 
electromotive force (potential or tension). This symbol has 
long had a definite meaning, and it serves no useful purpose 
to use it in any other sense. 

The second chapter is a history of the development of 
electro chemistry to the present time, and gives an account of 
the principal electrical discoveries, and the theories founded 
on them, from the time of Thales to the publication of the 
ionic hypothesis by Arrhenius in 1887. Chapter III. is devoted 
to the Arrhenius theory of dissociation, and the development 
which it has undergone from the application by Van’t Hoff of 
Avogadro’s law to the theory of solution. The subject is 
dealt with in detail, and experimental evidence by many 
workers is given in favour of Van't Нов important generali- 
sation that “at the same osmotic pressure and temperature, 
equal volumes of all solutions contain the same number of 
molecules, and, in fact, that number which, under the same 
pressure and at the same temperature, exists in the same volume 
of a gas." These two chapters are very clearly written, and 
deserve careful study, as the thorough grasp of the ideas con- 
tained in them is necessary to the proper understanding of 
what follows. The migration of the ions, the conductivity of 
electrolytes, electromotive force, polarisation, and the ordinary 
galvanic elements and accumulators, are dealt with in the 
succeeding chapters. A large amount of space is devoted to 
electromotive force, and the different means by which it may 
be calculated. We have cells, the electrical energy of which 
can be determined from Helmholtz's formula if their tempera- 
ture coefficient be known ; the whole of the chemioal energy 
may be converted into electrical, or part of the energy may 
appear as heat. Again, there are cells which develop more 
energy than corresponds to the chemical reactions taking place 
in them, and in which, consequently, part of the energy must 
be derived from external heat. Finally, we have the very 
interesting class of concentration cells, which apparently 
derive the whole of their energy from heat supplied from 
external objects, since no chemical reaction takes place within 
them. Thus no sharp line of demarcation can be drawn 
between the chemical and other cells, as one form passes into 
another. Kohlrausch's well-known method of measuring tlie 


resistance of electrolytes is fully described, but no mention is 


made of the modification of it introduced by Fitzpatrick 
in 1885, which is in constant use at Cambridge, and which 
has the great merit of allowing & galvanometer to be used in 
place of a telephone, and which eliminates all periodic dis- 
turbances. 

The author has arranged his material well, and chapter 
follows chapter with logical sequence; and, as an exposition 
of the deductions which have been made from observed elec- 
trolytic phenomena by one school of thought, the work is 
admirable, and the translation will be welcomed by the 
English student of electro- chemistry. This subject, however. 
like chemistry proper, requires that much time should be 
devoted to it in the laboratory, for it is one thing to deduce 
results on paper from theoretical calculations, and quee 
another to obtain them in practice. ; 
Elektrochemische Uebungsaufgaben. Für das Praktikum sowie 

zum Selbstuaterricht. By Dr. FELIX OETTEL (Halle: Kuapp.) . 


This little work of 58 pages seems well adapted to take the -~ { 
place in the study of electro-chemistry which has long: been: 
filled by Dr. Levy's ** Organische Präparate“ in that of organic’ 


chemistry. Like that book, it is intended to supplement 
the instruction obtained from lectures and theoretical works 
such as the one reviewed above, and consists of a series of 
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practical exercises to be worked out in the laboratory. These 
have been chosen primarily for their educational value, but 
where possible, examples have been taken from processes in 
commercial use. For instance, the Siemens and Halske and 
the Höpfner processes for the recovery of copper find a place 
among the exercises on the deposition of this metal. 

The work commences with a few practical hints on the 
apparatus required, and its general arrangement; and then 
follow methods for the calibration of measuring instruments, 
and among these the bang gas voltameter finds a place. 
This may seem an anachronism to the modern electrical 
engineer; but the author points out that it is often useful to 
have a check on the quantity of gas evolved in many electro- 
lytic processes, in order to see how much has remained 
dissolved in the solution, or has recombined with it. 
Examples of the electrolysis of acids and salt solutions, 
with and without diaphragms, come next, and in these 
chapters are included experiments to illustrate the migration 
of the ions, the examples being taken from the formation of 
hypochlorites, chlorates and persulphurie acid. The com- 
mercial importance to the electro-chemist of a thorough know- 
ledge of the conditions of temperature and current which 
favour or retard the formation of these bodies need not be 
dwelt on. There are chapters on the deposition of metals 
from the aqueous solutions of their salts, and from their 
fused salts; and the book closes with a chapter on the elec- 
trolysis of organic compounds, including processes involving 
reduction and oxidation, such as the reduction of nitrobenzol 
to azobenzol, and the oxidation of para-nitrotoluol to para- 
nitrobenzyl-alcohol. This chapter may seem a little super- 
fluous to the English reader at the present time, but perhaps 
in the future the electro-chemist may regain for this country 
that share in the trade in chemicals which was lost to us by 
the carelessness of our older chemists—a carelessness engen- 
dered by the ease with which money was made during the 
time the foreign chemical manufacturer was handicapped by 
the dislocation of trade caused by the succession of wars 
which took place on the Continent during the sixties, 
and which culminated in the Franco-Prussian war of 
1870-71. We neglected to improve our methods of manu- 
facture, and as a consequence our chemical industries have 
since suffered very severely from foreign competition. 


CATHODE RAYS IN AN ALTERNATING MAGNETIC 


FIELD. 


BY PROF. J. A. FLEMING, F.R.S. 


A few months ago (see The Flectrician, January 1, 1897, 
Vol. XXXVIII., p. 802) I called attention to the curious effect 
produced on the phosphorescent shadow of a metal cross 
fixed in the interior of a high vacuum tube when the 
tube was surrounded by a magnetising coil placed be- 
tween the metal cross and the shadow on the end wall of 
the tube. In these first experiments a continuous current 
was employed in the magnetising coil. 

Quite lately experiments were tried with the same arrange- 
ment (see Figure) to determine the effects produced when 
an alternating current was employed. The magnetising 
coil having several hundred turns hud an alternating 
current of three or four amperes sent through it, this 
current having a frequency of 88, or thereabouts. Under 
these circumstances, if the coil was placed between the metal 
cross and the end wall of the tube on which the phos- 
phorescent shadow was thrown, the following appearances 
were noted :—On starting the induction coil by which the dis- 
charge was sent through the tube, and at the same time send- 
ing the alternating current through the magnetising spiral, 
the cross shadow flickered about, rotating first one way and 
then the other, so that a number of rather faint superimposed 
shadows of the cross were seen rotated through different 
angles, and a more strongly marked black shadow indicated 
by the overlapping, as it were, of the fainter shadows. The 
complex shadow seemed to be formed by one sharply marked 
phosphorescent shadow, which rotated or waggled backwards 


and forwards, and the motion of the shadow had no reference 
to the frequency of the alternating current, but rather kept 
time with the break of the induetion coil. 

A further consideration of the experiments described in 
The Electrician, Jan. 1st, 1897, p. 302, and others since 
added, make it clear that when a cathode ray is projected 
along a magnetic field in the direction of the lines of 
the field, the cathode ray or cathode particle is compelled 
to follow a helical path right or left-handed, according 
to the direction of the field. At each break of the induction 
coil primary current, a cathode volley is shot off from the 
cathode, and takes a spiral path in going along the magnetic 
field. Hence, if this field is continuous, we get, as a result, a 
rotation of the phosphorescent shadow of an object like a cross 
placed in a suitable position. If the field is alternating, then 
it is a matter of chance whether the screw put on the cathode 
ray is right or left-handed, just depending on the direction of 
the current in the magnetising coil at the instant when 
the cathode volley is fired off, and hence the cross shadow 
is sometimes twisted one way and sometimes the other, 
and produces a sort of flickering or waggling shadow. 

It was found that a very similar result was produced when 
the vacuum tube was set in action by using a small 
Wimshurst machine instead of an induction coil, which shows 
that in such a case the cathode torrent or discharge is inter- 
mittent. I have not yet had time to examine the appearance 
in a revolving mirror or by a stroboscopic disk. 

Another curious result which has in one form been noticed 
before by M. Birkeland (see The Electrician, October 16, 
1896), is obtained as follows :—Instead of using a metal cross 
to produce the shadow, a metal disc with a short, narrow 
radial slit in it is substituted. On setting the tube in 
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K=Cathode. М -- Metal Cross. A=Anode. (= Magnetising Coll, S= Fluor- 
escence Shadow of the Cross. The diagram shows the normal condition when no 
E is flowing through the coil C, but when the discharge is passing through the 
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action by an induction coil this produces on the end 
wall of the tube a narrow sharp green phosphorescent 
line. If, then, a contiàuous current is sent through 
the embracing magnetising soil, held as above shown, the 
green phosphorescent line is drawn out into a curved band, 
which is crossed by black ae and looks exactly like a 
spectrum. The cathode ray evidently consists of different 
constituents, which are rotated or screwed to different degrees 
in one and the same field, and is therefore non-homogeneous. 
This may perhaps be due to a varying velocity given to the 
cathode particles, on the assumption that cathode rays are a 
projection of material particles from the cathode. It may be 
possible to develop out of this a sort of cathode ray analysis. 
Want of time has prevented me from making any quantitative 
measurements, but there is evidently an opening for such work 
in connection with the above observations. 


Search Lights and Coast Defence.—On Tuesday night, 
between nine and ten o'clock, experiments were carried out at 
Sheerness to test the efficiency of the electric search.light 
arrangements in connection with the defence of the entrance to 
the river Medway. The gunboats “ Bustard” and Bouncer 
and three War Department steamers were ordered to steam 
into Sheerness Harbour under cover of darkuess; but by the 
aid of the lights the vessels were kept under observation until 
they had rounded Garrison Point Fort. 
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ON THE ELECTRIFICATION OF GASES EXPOSED 
TO RUNTGEN RAYS, AND THE ABSORPTION OF 
RONTGEN RADIATION BY GASES AND VAPOURS. 


BY E. RUTHERFORD, M.A. 


In a recent Paper by Prof. J. J. Thomson and myself On the 
Passage of Electricity through Gases exposed to Rontgen Rays" 
(Phil. Mag., Nov., 1896) a method of obtaining electrified air by 
means of the Röntgen rays was very briefly explained. The present 
Paper deals with further experiments which have been made to 
investigate more fully the way in which electrified gases can be 
obtained by means of the Róntgen rays, and also to examine the 
properties of the charged gas. The opacity of gases for Rontgen 
radiation has also been examined. A gas becomes a temporary 
conductor under the influence of the Róntgen rays, and preserves 
its power of conducting some short time after the rays have ceased 
to act; since the conduction in the gas is probably due to the con- 
vection of charged particles which travel through the gas witha 
velocity of the order of icm. a second for a potential gradient of 
ene volt per centimetre, it is not surprising that we can separate the 
positive from the negative conducting particles before they give up 
their charges to the electrodes. | 

The method of separation used was to direct a rapid current of 
air or other gas along the surface of the charged electrode of a 
vessel exposed to the Rontgen rays; a large metal cylinder was 
taken, either of thin metal to allow the rays to readily pass through 
the side, or a piece was cut out and a sheet of very thin metal 
substituted to serve the same purpose. 

A (Fig. 1) was the metal cylinder, BC a glass tube fixed cenirally 
inside the cylinder. The wire DE was fixed in the glass tube ВО, 
and supported by thin metal spikes in the centre of the tube. 
Several inches of wire, BD, projected from the glass tube. A 
current of gas was sent from a pair of bellows or а gas reservoir 
along the tube CB, and then along a metal tube into an insulated 


Inductor 


To Battery 


Fic, 1, 


conductor connected with one pair of quadrants of an electrometer, 
the other pair being connected to earth. The wire DE was con- 
nected to one pole of a battery of small lead cells, the other pole 
being to earth. The outside of the cylinder was connected to earth, 
and the bulb and Ruhmkorff coil were placed inside а metal tauk, 
80 as to completely screen the outside apparatus from electrostatic 
disturbances. A hole was cut in the faul. and the bulb arranged 
se as to allow the rays to fall on the part BD of the charged wire. 
When the bulb was not working, however rapid a current of air 
was sent along the charged electrode, no electrification was 
obtained in the inductor, but the moment the rays were 
turned on the inductor became charged opposite in sign to the 
charged wire. The deflection of the electrometer continuously 
increased as long as the rays and blast of air were acting. The 
inductor was generally placed some feet from the generating 
vessel A, the air passing to the inductor through a metal tube of 
3 cm. diameter. Since the electrification of the inductor is oppo- 
site in sign to the charged wire, the effect can in no way be due to 
conduction through the Rontgenised air from the charged electrode 
to the inductor, since the inductor would then be charged to the 
same sign as the electrode. A small plug of glass wool placed in 
the metal tube between the generator and the inductor completely 
stopped all electrification, and the inductor received no charge, 
however rapid a blast of air was sent through the apparatus. On 
account of the large quantity of air blown through the inductor in 
order to obtain & convenient deflexion on the electrometer (an 
amount sufficient to fill the inductor many times over), only a 
small proportion of the charge could be blown out. If, however, 
а 98805 current of electrified air was blown into the inductor for 
two or three seconds, and the rays then stopped, it was found 
possible to blow out most of the charge again, after a short interval, 
provided there was a fairly wide opening in tho inductor. If the 
opening was stopped with a plug of glass wool, it was found im- 
possible to blow out the slightest amount, since the electrified 
particles gave up their charge freely to the glass wool. Since the 
glass wool has the power of completely discharging the electrifica- 


* Communicated by Prof. J, J. Thomson, F.R.S., to the Phil, Mag. 


tion, both positive and negative, a short wide metal oylinder lightly 
packed with glass wool was used instead of the inductor for testing 
АТ amount of the electrification in most of the experiments that 
ollow. | 

The amount of electrification obtained varied with the potential 
of the charged wire and the velocity of the current of air. The 
relation between the amount of electrification and the E. M.F. of 
the charged wire is shown in the table below :— 


Amount of electrification in scale- 


E.M.F. in volts. divisions. 
17 80 І 
35 100 
70 130 
200 82 


The amount of electrification increases up to a certain point and 
then diminishes. The maximum amount of electrification is closely 
connected with the value of the E.M.F., which is just sufficient to 
give the saturation-value of the current through the gas. In the 
above table the saturation-value of the E.M.F. was about 70 volts, 
and this corresponds to the maximum amount of electrification. 
Since the velocity of the conducting particles increases with the 
E.M.F. but the current through the gas remains constant, when 
the E. M.F. is raised above its saturation-value it is to be expected 
that a greater proportion of the conducting particles would reach 
the electrode. This agrees with experiment, for, as the E.M.F. is 
increased above a certain value, the amount of electrification ob- 
tained steadily diminishes. The amount of electrification obtained 
for a given E. M.F. increases at first with the velocity of the blast, 
and then tends to a maximum value, which cannot be increased, 
however rapid a blast is sent along the wire. 

An experiment proving conclusively that the amount of electrifi- 
cation is intimately connected with the conduction of electricity 
through the gas is as follows :—The electrode along which the air 
was blown was carefully insulated and connected to one pair of 
quadrants of the electrometer. The two pairs of quadrants were 
charged up to the same potential and then insulated from each 
other, and the rate of leak of the charged wire determined. The 
rate of leak steadily diminished with increase of velocity of the 
blast ; when the air issuing from the glass tube had a velocity of 
about 1,000cm. per second the rate of leak was only one-fourth of 
its value when the air was still, and the amount of electrification in 
the air passing from the wire, as tested by the glass wcol cylinder, 
was nearly equal to the quantity of electricity corresponding to the 
difference between the two rates of leak. We should not expect 
them to be exactly equal, since some of the Röntgenised air con- 
taining both positively and negatively charged particles is also 
blown out. The charged gas obtained in this way is thus due to 
an excess of the positive or negative conducting particles, whatever 
they may be, to which conduction in gas under the Rontgen rays 
is due. 

In all these experiments precautions were taken against dust. 
It was found that the amount of electrification obtained was inde- 
pendent of the quantity of dust in the air, provided the velocity of 
the issuing blast was kept constant. The air in one case was sent 
through a long tube filled with glass wool into the gas reservoir, 
which was then allowed to stand for a couple of days without being 
disturbed. The air in passing from the reservoir to the generator 
was again passed through glass wool, but the effect obtained was 
exactly the same as if the dust-charged air from the room were 
sent directly through the apparatus. 

Electrification from Charged Inswators.—Yf the central electrode 
through which the air was blown was coated with paraftin or 
sealing-wax, it was found that the amount ‘of electrification 
obtained was at first about equal to the amcunt with tho bare 
electrode. If the bulb was kept working the amount of clectri- 
fication diminished after a time. The central electrode was then 
connected to earth, and when the X-rays were acting electrification 
could still he obtained, but of opposite sign to that obtained before. 
If the wire with the coating of dielectric on its surface was kept 
charged to a high potential and the rays continued for some time, 
on applying a smaller E.M.F. to the wire in the same direction the 
sign of the electrification is generally changed. The explanation 
of these and similar phenomena is simple if we consider that the 
conducting particles of the gas either give up their charge to the 
surface of the insulator, or adhere to the surface which becomes 
charged opposite in sign to the wire itself. If the bulb is kept 
working, the electromotive intensity acting on the gas is diminished, 
owing to the effect cf the oppositely-charged insulator. The 
amount of electrification obtained therefore diminishes if the 
E.M.F. is not well above the saturation-value. If the central 
electrode be then connected to earth, the charged insulator causes 
& current through the gas in the opposite direction, and thus 
changes the sign of the charge in the gas blown out. If the charge 
on the insulator is large, as 1s the case if the central wire has been 
raised, for example, to a potential of 200 volts and exposed to the 


— — —— 


866 


THE ELECTRICIAN, APRIL 23, 1897 


yays for some time, on applying an E. M.F. of 30 volts, say, in the 
same direction the electrification changes sign. In this case, the 
electromotive intensity due to the chsrged insulator is greater and 
opposite in sign to that due to the 30 volts, and so the current 
through the gas is reversed. Thesign of the electrification obtained 
when the wire is covered with insulating material is thus dependent 
on‘the amount and sign of the charge on the surface of the dielec- 
trid. From a charged wire coated with paraffin or sealing-wax 
wnich had been ex to the Róntgen rays for several minutes, 
it was found possible to obtain eleotrified air, by directing a current 
of air along its surface, several hours after the central electrode 
had been connected to earth. 

Properties of the Charged баз. — Since the charged gas obtained 
is due to the separation of the oppositely-charged conducting par- 
ticles to which conduction in a gas under the X-rays is probably 
due, we should expect the positively and negatively electrified gas 
to closely resemble Rontgenised air in its properties, and such is 
found to be the case. The gas completely loses its charge in its 

e through the pores in a plug of glass wool; while Rónt- 
genised air, after being forced through glass wool, loses all trace of 
conductivity. The gas readily gives up its charge to any conducting 
or insulating surface against which it impinges. Tho greater 
amount of electrification is discharged in the passage of the gas 
down a long tube. If the electrified air is allowed to impinge 
against the surface of an insulated metal plate, it gives up a 
portion of its charge to the metal. The facility with which 
the gas is discharged is to be expected, since no evidence of 
polarisation has been found in the conduction of the gas ex- 

to the Röntgen rays when metal electrodes are used. 
A remarkable property of the electrified is that positive 
and negative electrification are not discharged 3 with equal facility 
by all metals. When the charged gas was passed through a long 
zinc tube, the amount of negative electrification on the issuing gas 
was always less than the amount of positive for the same velocity 
of the blast. By insulating the zinc tube it was found that it 
received a ter charge of negative than of positive. In order to 
test this difference, cylinders of zinc, tin and copper were made of 
the same size, and the charged gas forced through them. It was 
found that zinc and tin discharged negative electrification more 
rapidly than positive, the difference in general amounting to about 
20 per cent. Copper apparently discharged the positive and 
negative with about equal facility, but many experiments seemed 
to point to the conclusion that even in the case of copper, negative 
was slightly more readily discharged than positive. If the electri- 
fied gas impinged against insulated plates of different metals, the 
same general results were obtained. Not only was there a difference 
in the discharging powers of positive and negative electrification for 
any particular metal, but a copper plate, for example, discharged 
positive more readily than a zinc plate placed exactly in the same posi- 
tion, while the zinc plate discharged more negative than the copper. 
Other metals, like aluminium, lead, were tested, and in all cases 
negative electricity was discharged with slightly more facility than 
positive. The variable discharging power of the different metals 
agrees in some respects with the results obtained by Minchin 
(The Electrician, March 27, 1896), who found that under the influ- 
ence of Rontgen rays insulated metal plates were all charged up to 
& small potential. According to his results copper was charged 
positively and zinc negatively, while sodium was highly negative. 
He also found that the potential to which some of the metals could 
be raised depended on the degree of polish of the exposed surface. 
In the experiments on the discharging power of the metals the 
results were dependent to some extent on the brightness of the 
surface, especially in the case of tin and zinc. 


The amount of electrification discharged by a metal tube lin. in 
diameter and a foot long is very large, amounting in some cases to 
over one-fourth of the whole charge on the It must be 
remembered, however, that the current of air conveying the 
charged gas is travelling at a high velocity, and is, in consequence, 
in a state of violent eddy ing motion, во that probably a large pro- 
portion of the gas approaches near the surface in its passage along 
the tube. The charge is taken from the gas not only when it 
passes through metal tubes, but also when it passes through tubes 
coated with an insulator. A metal tube was taken and coated 
with a thin layer of paraffin, and it was found that the charge on 
the cylinder was about the same as with the clean metal. It was 
difficult to determine with certainty whether insulators exhibited 
similar properties to metals in regard to discharging power. The 
amount of positive and of negative electrification discharged were 
approximately the same, but the differences were too small to 
make certain of. The conductivity of the charged gas was tested 
by placing an insulated wire kept at a constant potential inside a 
metal vessel through which the electrified gas was blown. It was 
found that when the electrification was of the same sign as the 
charged wire, the gas gave up its charge to the outside vessel, and 
when of the opposite sign, to the charged wire. The current 
through the gas was only temporary, and oeased as soon as the 
current of electrified gas was stopped, 
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Electrification of Different Gases.—All the gases which were ex- 
perimented with could be olectrified in the same way as air. A 
gas-bag was filled with the gas.to be tested, and then forced along 
the electrode as in the case of air, care being taken to allow the 
to run through some time before the rays were turned on, in order 
to remove the air as far as possible from the generating vessel. 
The amounts of electrification obtained for a given velocity of the 
gas and intensity of the rays varied with the conductivity of the 
gas under the X-rays. Gases that have a greater conductivity than 
air gave more electrification than air. Oxygen and coal-gas gave 
slightly less electrification than air, while carbon dioxide gave 
slightly more, the amounts being sensibly proportional to their 
conductivities. The vapour of methyl iodide was tried, which has 
a very high conductivity—over 20 times that due to air. Only a 
partial test could be made of it, as sufficient quantity of the vapour 
was not obtainable. Some of the liquid was placed in the generator 
(Fig. 1), and gently heated to its boiling point, till the vessel was 
filled with vapour. The rays were then turned on, and a rapid current 
of air sent for 3sec. or 4sec. along the central electrode. The 
amount of electrification obtained was over five times the amount 
from air in the same time. After a few seconds the highly con- 
ducting vapour was blown out and the electrification became 
sensibly that due to air alone. If a current of the vapour could 
have been sent instead of a current of air, it is probable that the 
amount of electrification obtained would have been over 20 times 
that of air in the same time. The experiments on hydrogen were 
interesting as bearing on the question of the relative velocity of 
the conducting particles of hydrogen and air. For a given s 
weight on the gas-bag the amount of electrification from air was 
2:5 times that due to hydrogen in the same time. As the weight 
was increased the ratio fell to 1:5. This is as we should expect if 
the velocity of the hydrogen ions was greater than those of air. 
For small velocities of the blast a much smaller proportion of the 
hydrogen than the air ions esca As the velocity is inoreased the 
amount of eleotrification from the air increases slowly, as nearly ali 
of the ions are blown out, while the amount from hydrogen increases 
rapidly as the velocity increases. In a previous Paper (loc. cit.) it 
was shown that hydrogen was saturation for a much lower value 
of the E. M.F. than air, while the velocity of the hydrogen ion was 
much greater than that of air. The experiments on the amount of 
electrification with variation of E.M.F. and velocity of the blast 
confirm the previous results, which were obtained in an entirely 
different way. 

Velocity of the Ions.—An approximate determination of the 
velocity of the conducting particles for air can be made by deter- 
mining the rate of leak of a charged wire connected to an 
electrometer when air is blown at varying velocities from a tuba 
of known diameter along the charged wire. If we assume the 
current of air of high velocity from the tube to be confined within 
narrow limits for a short distance from the orifice, the velocity of 
the ions in order that à known proportion of the ions should reach 
the electrode can easily be deduced. The velocity of the blast 
issuing from a tube 0:8cm. in diameter was 800cm. per second, and 
the wire was charged to a potential of 35 volts. With this velocity 
the rate of leak of the wire was only one-third of the natural leak ; 
so that two-thirds of the conducting particles of one sign were 
blown out. The length of the exposed wire BD (Fig. 1) was 
6:3em., and, knowing the diameter of the wire BD and of the 
cylinder, it can be shown that the velocity of the conducting 
particles for air is about 1ст. per second for a potential gradient of 
one volt. This is of the same order as the rough determination 
made in the previous Paper by Prof. Thomson and myself. The 
positive and negative conducting particles of air travel with the 
same velocity, for when the sign of the charged wire is reversed 
the rate of leak is the same as before with the same velocity of the 
blast. When different amounts of positive and negative electrifi- 
cation were obtained, it was at first thought that part of the 
difference might be due to inequality in the velocity of the ions, 
but later experiments showed that it was entirely due to the 
greater facility with which metals discharged the negative electrifi- 
cation 

Volume-Density of Electrificution of the Charged Gas.—Only a 
very minute portion of the gas conveys the charge in the cases 
we have been considering. In the Paper previously referred to it 
has been shown that, assuming the conducting particles convey an 
atomic charge, only about one-billionth of the gas is required to be 
split up to give the conductivity observed. In the previous experi- 
ments the conducting air is still further diluted by the blast along 
the electrode which conveys the charged particles with it. From 
data of the capacity of the electrometer and velocity of the blast it 
can be shown that the amount of charge per cubic centimetre 
of air about 10-! electrostatic units. In the case of the better 
conducting gases and vapours the volume density is greater. For 
the vapour of methyl iodide the volume density would be over 20 
times as great. The facility with which the electrified is dis- 
charged by metals and insulators may at first sight lead to the 
conclusion that we are dealing with electrified dust, which, as is well 
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known, is completely discharged by glass wool, and also readily 
gives up its charge to whatever it comes in contact with. It has 
been shown, however, that the amount of electrification is quite 
independent of the amount of dust in the air, and that therefore 
the electrification can be in no way due to electrified dust. The 
theory has been advanced that the discharge of electricity from the 
surface of a metal under the action of ultra-violet light is due to 


the disintegration of metallic particles or vapour from the surface, 


and that these carry off the charge. The discharge of electrification 
by the Róntgen rays might possibly be due to a similar cause, and 
this was fully investigated. In the first place, there are many experi- 
ments which negative this view. It has been shown in a previous 
paper that the current through a gas conducting under the X-rays in- 
creases with the distance between the electrodes although the surface 
exposed to the gas is unaltered. The amount of electrification 
obtained from a gas was found to be quite independent of the 
nature of the electrodes. The inside blsstrude (Fig. 1) of the 
cylinder was coated with paraffin or wax, and provided we did not 
allow the charge to collect on the surface of the insulator, the 
amount of electrification was unaltered. Similarly, if the inside of 
the cylinder was coated with an insulator, no difference in amount 
could be detected immediately after the rays were turned on ; but 
After the rays had been acting for a short time the amount deereased, 
owing to the charging of the surfaces of the insulators. "These con- 
clusions show that the conductivity in a gas is independent of the 
nature of the surface of the electrodes, for it is extremely im- 
probable that the same amount of dust would be dislodged by the 
rays from the surface of all metals and insulators. The most con- 
clusive experiments on this subject are some which I recently made 
on the diminution of the intensity of the Róntgen rays due to the 
absorption in their passage through gases and vapours, 

Absorption of Energy by Gases and Vapours.—Since gases all 


conduct under the influence of the X-rays, it was interesting to 
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investigate the relative absorption in order to make the e| 
conductors, and whether the absorption was in any way related 
to the constitution or conductivity of the gas. The absorp- 
tion of energy in gases like air, hydrogen and oxygen is small 
and is not easily detected unless a delicate null method is used. 
Two equal and similar conical-shaped vessels ABO, A'B'C' 
(Fig. 2) much larger in diameter at the top than the bottom, 
were placed in such positions that the axis of each cone passed as 
nearly as possible through the:anode of the focus-bulb. From 
experiments it was found that the X-rays appeared to emanate in 
all directions from the anode. The upper parts of each vessel, 
AB, A'B', were.made of lead, and were separated from the lower 
portions BC, B'C', which were made of glass, by thin ebonite 
plates. Thin ebonite plates also covered the ends of the glass 
cylinders at C and C', so that the vessels BC, B'C' were air-tight, 
and could be exhausted when required. Tho lead cylinders AB, 
A'B' were used to compare the rate of leak after the rays had 
passed through the glass cylinders. Insulated wires DE, D'E' 
formed the electrodes, and these were connected to opposite pairs 
of quadrants of the electrometer, and both quadrante were at first 
charged up to the same potential, which in practice was generally 
200 volts. The outsides of the vessels AB, A'B' were connected 
to earth, | 
The 5 of the bulb was so adjusted that the rate of leak in 
each cylinder was exactly the same, so that since the potential of 
each pair of quadrante fell at the same rate, the needle of the elec- 
trometer remained at rest while the rays were kept acting. If 
another gas was introduced into one of the glass vessels BO it 
was found that the balance was disturbed, owing to the variation 


of intensity of the rays in the vessel AB, which was caused by the 
less or greater absorption of the rays in their passage through the 
gas. In the experiments the only rays which caused conduction in 
the lead cylinders had to pass through the gas, and all stray radia- 
tion was carefully screened off. If we assume that the absorption 
of energy in passing through а thin layer of gas of thickness di is 
proportional to the intensity of the rays I at that point and to the 
length of the gas dl traversed, the decrease of intensity of the rays 
due to absorption of energy iu the gas is equal to XIdl, where X is a 
constant for any particular gas but varies for different gases, and 
may be called the coefficient of absorption of the gas. Experimen- 
tally it was found that the rate of leak of a gas is proportional to 
the intensity of radiation at any point. 


From these considerations it can readily be shown that the 
ratio of the rate of leak when the rays pass through a length 
1 of the gas, to the rate of leak when the gas is removed and 
a vacuum substituted is e-X where e=2°7, and this result is 
independent of any metal or insulators which the rays pass 
through in both cases before reaching the testing vessels. The 
ratio of the rates of leak can be readily deduced from the move- 
ment of the electrometer needle, and since the length of the gas 
traversed is known, the coefficient А is thus determined.  Experi- 
ments were first made to see whether air absorbed any appreciable 
amount of energy of the radiation. The balance was obtained and 
then one of the glass vessels was exhausted by an air-pump ; the 
electrometer slowly moved in one direction while the rays were 
kept acting. Ifthe other vessel was also exhausted, the balance 
was again restored, and if air was then let into the vessel first 
exhausted the electrometer needle moved in the opposite direction. 
The variation of the rate of leak after passing through 10cm. of 
air was about one per cent., but it was a difficult. matter to deter- 
mine such a small variation with accuracy. It will be at once seen 
that the approximate value of Al is 10—°, and therefore for air 
A—10-, since [==10ош. If we suppose X- radiation to be emitted 
by the sun, assuming the radiation would have to pass through four 
miles of homogeneous atmosphere, the intensity at the surface of the 
earth would be approximately 10 of the intensity of the radiation 
before it reached the earth's atmosphere. This is an excessively 
minute proportion, and it is not surprising therefore that experi- 
ments, made even on the highest mountains, to detect any Rontgen 
rays in solar radiation (Cajori, Phil. Mag., Nov.. 1896) should have 
been unsuccessful, even if the intensity of the X-radiation at the 
limits of our atmosphere were greater than could be produced at the 
surface of a Crookes tube. Gases like oxygen, coal-gas, carbon 
dioxide, whose leakage-rates are about the same as that of air, 
absorb about the same amount of energy. Sulphuretted hydrogen, 
which has a conductivity six times as great as air, diminishes the 
intensity of the radiation by about 4 per cent. in passing through 
10cm. of the gas. Chlorine, whose conductivity is eighteen times 
that of air, diminishes the intensity about 12 per cent. for the same 

istance. The absorption of energy in these cases is not necessarily 
selective, for the same results were obtained whatever gas was 
used in the testing vessels. After the radiation had passed through 
sulphuretted hydrogen the same diminution in intensity was 
obtained whether air or sulphuretted hydrogen was used in the 
testing vessels. Mercury vapour, which is one of the best con- 
ductors of electricity under the X-rays is also one of the best 
absorbers of the radiation. In the case of mercury it was not 
necessary to use а null method. A glass bulb Тот. in diameter 
was taken and a small amount of mercury introduced. The bulb 
was slowly heated till it was filled with boiling mereury vapour, 
care being taken that no mercury was allowed to condense on the 
sides of the glass through which the rays passed. The rate of leak 
was then taken in a conducting vessel for the radiation which had 
passed through the mercury vapour. The mercury жаз then 
removed and the bulb, now filled with air, was heated to the same 
temperature. The rate of leak in the testing vessel with air iu the 
bulb was found to be twice as great as when the bulb was filled 
with mercury vapour at the temperature of boiling mercury. In 
the passage therefore through 7cm. of mercury vapour sufficient 
energy is absorbed to reduce the intensity of radiation by one half. 
The vapour of methyliodide, which is even a better conductor 
than mercury vapour, is also a powerful aborber of the radiation. 
When the temperature of the vapour was raised above the boiling- 
point of the liquid, the intensity of the radiation, after passing 
through 13cm. of the vapour, was only 0:4 of the intensity when the 
vapour was removed. From experiments on the absorption of 
energy of different lengths of the vapour of methyl iodide. and also 
of the gases sulphuretted hydrogen and chlorine, the ratio of the 
intensity of radiation after passage through the vapour or gas to 
the intensity of the radiation when the was removed, was found 
to be in agreement with the theoretical ratio e-. For short 
lengths of the gas the absorption is proportional to the length. It 
has been shown that for the vapour of methyl iodide e—M =0°4 when 
1=13 cm. ; therefore A= 07. The intensity of the radiation after 
passing through a length of 1 metre of the vapour, is only one 
thousandth part of its value when the vapour is removed. The 
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absorption of energy varies with the pressure of the gas The 
vapour of methyl iodide was used, and it was found that the values 
of À were roughly proportional to the pressures down to a pressure 
of one quarter of an atmosphere. Results of this kind, however, 
are difficult to determine with accuracy, on account of the variation 
of the Crookes tube during a series of observations. The following 
table gives the values of А and relative conductivities of some of 


À | Conductivities. 
(small) 0°5 
0:001 10 
41:2 
' 0'9 
Coal-gas ..................... about 0:001 iis 
Carbon dioxide ... ........ 12 
Sulphur dioxide ............ 0:0025 40 
Sulphurretted hydrogen... 0-0037 6:0 
Hydroehloric acid 0:0065 11'0 
Chlerins 00095 18:0 


SR ыы л СЕ RN ae dA IR el ees 

These experiments show that good conductors under the X- 
rays are good absorbers of the radiation. The absorbing powers 
for the gases examined had the same relative order as their 
conductivities. The absorption does not seem to depend to any 
great extent on the molecular weight of the gas. ydrochloric 
acid is nearly twice as good an absorber as sulphuretted hydrogen, 
although their densities are nearly equal; while it is more 
than ten times as good an absorber as carbon dioxide, a gas 
of greater density. It is interesting to observe that vapours like 
mercury and methyl iodide, which allow light to pass through 
freely, are very opaque to Róntgen radiation. Since the absorption 
of energy of the radiation varies with the length of the gas 
traversed and with the conductivity of the gas, it is very strong 
evidence that the discharge of electrification by the Rontgen rays 
is due to а process going on throughout the volume of the gas, 
and is not due to the disintegration of charged dust from the 
electrodes. 

Note on the preceding Paper. 
By J. J. THOMSON. 


The connection obtained by Mr. Rutherford between the coeffi- 
cient of absorption and the saturation current through the gas 
admits of an interesting method of expression on the theory that 
the Róntgen rays so far resemble light as to be of the nature of an 
electromagnetic wave or impulse. e may regard such a wave or 
impulse as consisting of groups or a group of Faraday tubes 
travelling outwards through space. These tubes are of equal 
strength, the strength of each corresponding to the atomic 
charge carried by a univalent atom. If a molecule of the gas 
through which the rays are passing gets dissociated into ions by 
the electric field produced by the tubes, one and only one of the 
tubes will get detached from the group and will be anchored by 
having its ends attached to the ions into which the molecule is 
dissoeiated. The dissociation of one molecule, or the production 
of one positive and one negative ion, will withdraw just one tube 
from those in the group forming the Róntgen rays. Now, Mr. 
Rutherford's result, if we can extend it to all gases, shows that the 
production of each ion corresponds to a weakening of the Róntgen 
rays (by thesame amount) whatever may be the gas from which the 
ion is formed. The intensity of the rays is supposed to be measured 
by the conductivity they produce in a standard gas at standard 
temperature and pressure. Thus Mr. Rutherford's result may be 
expressed by saying that the weakening of the rays is proportional 
to the number of Faraday tubes stopped; and hence that the 
пу of the rays is proportional to the number of Faraday 
tubes. 


SOME EXPERIMENTS WITH CATHODE RAYS.* 


BY A. A. C. SWINTON. 


The extensive employment of the focus form of Crookes’ tubes as 
the most efficient known means of generating X-rays, has rendered 
advisable the more complete investigation of the cathode ray dis- 
charge in tubes of this description. 

Hitherto the usual method of investigating the characteristics of 
a cathode ray discharge, apart from its mechanical properties, and 
beyond what is visible to the unassisted eye, has been by allowing 
the rays to fall upon a screen of some brightly fluorescent material, 
such as glasses of various descriptions, or screens covered with 
fluorescent salts. With all these the maximum amount of 
fluorescence appears to be produced by such comparatively weak 
cathode rays, that in some cases the special effects produced by the 
more powerful rays seem to be more or less entirely masked, while 
the well-known phenomenon of the fatigue of fluorescent substances, 
when exposed to the more active rays, conduces to the same result. 


* Paper read before the Royal Suciety, March 11th. 


Surface Luminescence of Carbon when exposed to Cathode Rays. 


I have found in some cases that by replacing the usual screen, 
made of or covered with fluorescent material, by one of ordinary 
electric light carbon, much appears which was previously invisible. 
When a concentrated stream of powerful cathode rays are focussed 
upon a surface of carbon in this manner, a very brilliant and dis- 
tinotly defined luminescent spot appears on the surface of the carbon 
at the point of impact of the rays, the remainder of the carbon 
remaining black. This luminescent spot seems to have a very close 
relation to the fluorescent spots on g and on other fluorescent 
materials under similar influence. The effect is evidently a purely 
surface effect, as when the cathode stream is rapidly deflected by 
means of a et, the luminescent spot on the carbon moves with 
no perceptible Farther, though, as is aleo the case with glass, 
the whole of the carbon becomes gradually heated to a considerable 
extent if much power be employed for a long period of time, these 
luminescent spots are instantaneously produ on carbon of very 
considerable brilliancy with but a comparatively low power. Again, 
just as glass is known to become fatigued under the influen ceof 
cathode rays, so that after a time it refuses to fluoresce so brightly 
as before, so carbon is similarly fatigued, though only after having 
been very strongly acted upon. Carbon, like glass, also recovers 
its property of giving a surface luminescence to some extent, 
though it does not seem to entirely recover, at any rate, at all 
rapidly. 

That the rays which produce the luminescence of the carbon are 
the same rays that cause fluorescence of the glass can be proved 
by deflecting the rays from the carbon on to the glass by means of 
a megnet. 

As it is exceedingly difficult, if not impossible, to obtain carbon 
plates which do not contain hydrocarbons and other volatile matter 
which are rapidly given off and reduce the vacuum very quickly 
when the carbon becomes at all heated, it is necessary to keep the 
tube connected to the mercury pump, so that the vacuum cau be 
restored after each experiment. This arrangement was followed in 
all the experiments described below, except where specific mention 
is made to the contrary. 


Apparent Form of the Cathode Ray Discharge in a Focus Tube. 


As is well known, in tubes of the ordinary focus type with a 
single spherical concave cathode, the rays coming off normally to 
the cathode surface appear to converge in more or lees of a cone to 
a focus, and if the vacuum be not too high, to diverge again 
immediately in another cone upon the other side of the focus. At 
higher vacua the rays, after passing the focus, do not appear to 
diverge again at once, but seem to form themeelves into a 
description of thread which connects the covergent and divergent 
cones, and is longer or shorter according as the vacuum is higher 
or lower. The angle of the divergent cone appears, however, to be 
always proportional to that of the convergent cone. The focus, or 
perhaps more correctly, the point at which this thread commences, 
seems always to be more distant from the cathode than the centre of 
curvature of the latter, but the variation in this respect seems to be 
less and less the higher the exhaustion. This is no doubt due to 
the mutual repulsion of the rays, and accords with the assumption 
that the rays consist of charged particles, which travel more and 
more rapidly the higher the exhaustion. Probably for the same 
reason, cathodes that are only slightly concave, focus furthur in 
proportion beyond their centres of curvature than do deeply con- 
cave cathodes, for the same vacuum. 


Apparent Hollowness of the Divergent Cone of Rays. 

When the divergent cone is thrown upon a thin platinum diso, as 
in the ordinary focus tube, and sufficient electric power—say, from a 
10in. Ruhmkorff coil—is employed, the platinnm quickly attains to 
a red heat. With platinum, either the whole disc becomes uniformly 
heated, or in the event of the diameter of the cone of rays where it 
strikes the platinum being small compared with the area of the 
platinum, that portion of the platinum covered by the base of the 
cone becomes uniformly heated to a higher temperature than the 
remainder. This is as much as can usually be seen with platinum, 
though rather more is sometimes visible with aluminium; but if 
instead of either metal the disc is made of ordinary eleotric light 
carbon, I have found that the luminescent portion of the carbon, 
instead of comprising the whole diso, or consisting of a uniformly 
heated circle, will in some cases take the shape of a brilliantly lumi- 
nescent and apparently white-hot ring, with a well-defined dark, and 
seemingly quite cold, interior. As the dimensions of the cone of 
rays are increased or decreased by decreasing or increasing the 
vacuum, the luminescent ring will be found to increase or decrease 
correspondingly in diameter, at the same time being brighter when 
small than when large. Further, when the ring is very small it will 
usually have a very brightly luminescent central spot, with a dark 
intervening portion between this spot and the ring, and when the 
vacuum is further increased the ring will gradually close in upon 
the spot until only the latter remains. | 

Figs. 1, 2, 3, and 4 show diagrammatically these hollow effecta, as 
produced by spherical aluminium cathodes, 1°126in. diameter and 
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0:708in. radius of curvature, for four different degrees of vacuum, 
1 being the lowest and 4 the highest exhaustion. The upper por- 
tion of each of these figures represents the general appearance of 
the cathode discharge between the spherical concave aluminium 
cathode C at the top, and the carbon anti-cathode B at the bottom, 
as accurately as it is possible to represent evanescent coloured 
appearances in monochrome. The other appearances, due to the 
dark space and fluorescence of the glass, are omitted for the sake of 
simplicity. Beneath each of the elevational views of the cathode 
discharge will be found a plan view of the carbon anti-cathode, 
showing for each condition of vaccuum the effect of the cathode 
discharge upon the carbon anti-cathode, in forming a brightly 
luminescent hollow ring, gradually decreasing in diameter as the 
vacuum is increased, until it centres on a point, as already 
mentioned. 
. It may further be remarked that the diameter of the luminescent 
ring may be increased or diminished, or finally reduced to a point, 
without altering the degree of vacuum, by moving the anti-cathode 
away from or towards or finally into the focus of the cathode 
stream, the appearance of the ring in each of these cases being 
practically similar to those shown in the figures for a uniform dis. 
tance with varying vacuum, When the anti-cathode surface is not 
at right angles to the line of discharge, the ring, in place of being 
circular, takes the proper form of a conic section. the holding of 
a magnet near the tube distorts the ring from a circular shape and 
moves its position on the carbon. 
From these experiment it appears that the diverging cone of 
cathode rays acts as though it were not of uniform density through- 
out its section, but, at any rate, in some instances as if it were 
completely hollow. This fact does not appear to have previously 
been noted. 


Fic. 4. 


Fia. 1, Fic. 2. Fic. 3. 


Apparent Hollowness of the Convergent Cone of Rays. 

The apparent hollowness of the divergent cathode ray being thus 
established, it was thought desirable to ascertain whether the same 
condition of affairs exists in the converging beam of rays between 
‘the cathode and the focus. Owing to the well-known difficulty of 
getting any discharge to pass when the distance between the elec- 
trodes is less than the thickness of the dark space, and to the dis- 
turbing effect which the anti-cathode screen is found to have when 
brought within the focus of the cathode, especially with high vacua, 
this question was found much more difficult to decide than that of 
. the hollowness of the divergent cone. However, that the conver- 
gent cone also acts, under certain circumstances, as though it were 
almost completely hollow, and acts generally as if it had a consider- 
able tendency towards hollowness at low vacua, was also finally 
fully determined. The lower portions of Figs. b, 6, and 7 show the 
bright ring appearance upon the carbon anti-cathode at two different 
` degrees of exhaustion, B being higher vacua than B', and with the 
anti-cathode at the three different distances from the cathode within 
the focus of the latter, as shown in the upper part of each figure. 
As will be observed in this case, the degree of vacuum is found not 
to appreciably affect the dimensions of the figure, though it should 
be stated that the vacua in each case were comparatively low, as 
vacua as high as those employed when the anti-cathode was outeide 
the focus, gave no results at all. As will be seen, however, the 
diameter of the luminescent ring is affected by the degree of 
proximity of the anti-cathode to the cathode, being larger when 
the distance is small than when it is great; while in every case 
there is à decided tendency towards hollowness, though usually 
with some slight internal luminescence and with a bright central 


ро: while in one case, when the anti-cathode was very close to 
e cathode and the vacuum was comparatively high, the ring is 
seen completely hollow, and there is no central spot. | 

A convenient form of tube for showing the apparent hollowness 
of both the divergent and convergent cone of cathode rays is shown 
in Fig. 8, wbere the anti-cathode dise B, made of electric light 
carbon, is supported upon a small carrier which slides upon the 
bottom of the tube, and is connected to the anode terminal D by 
means of two aluminium wires, each of which have a ring at their 
extremity through which they respectively pass. As the carbon, 
under the action of the cathode rays, gives off hydrocarbon vapour, 
it is necessary, as already mentioned, to try all these experiments 
with the tube connected to the mercury pump ; but with this con- 
nection made through a slightly flexible mercury joint it is possible 
by inclining and gently tapping the tube to bring the anti-cathode 
to any desired position either near or far away from the cathode. 


Fic. 5. Fic. 6. Fic. 7. 

For experiments upon the divergent cone, it is not necessary that 
the anti-cathode screen should be connected to the anode terminal, 
and, consequently, the sliding aluminium wires inside the tube are 
not required. They are, however, necessary when observations 
are to be made on the convergent cone between the cathode and 
the focus, as the anti-cathode screen when placed within the focus 
must be connected to the anode, or it appears to get negatively 
charged and acts itself as an additional cathode, throwing cathode 
кете in all directions. 

t may here be mentioned that the fatigue of the carbon already 
alluded to renders necessary some precautions in carrying out the 
above-mentioned experiments, as otherwise the observer may be 
misled into thinking that a beam of cathode rays is effectively 
hollow when this is not the case, owing to the centre of the carbon 
covered by the beam having been fatigued by some previous 
experiments. By taking the precaution, however, of deflecting 


Fio. 8. 


the cathode beam by means of a magnet on to various portions of 
the carbon screen, such errors may be avoided. It should also be 
noted that these hollow effects appear only to be obtained with 
fairly short focus cathodes, such as are usually employed in X-ray 
focus tubes, that is to say, with cathodes whose diameter is large 
as compared with their radius of curvature, so that the rays con- 
verge and diverge rapidly to and from the focus. With compara- 
tively flat, long focus cathodes the cones do not show any signs cf 
being hollow, and produce a uniformly luminescent spot upon th» 
carbon of larger or smaller diameter, according to the conditions of 
vacuum and the position of the screen. IE | 
For instance, while cathodes 1 :12біп. diameter and 0:708in. 
radius of curvature gave in the manner described distinctly hollow 
convergent and divergent cones, a cathode lin. diameter and 
1°бїп. radius of curvature gave convergent and divergent cones that 
appeared to be uniformly solid under all conditions. 
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The Rays cross at the Focus with no Rotation. 


In order to investigate the cathode rays in a focus tube still 
further, and more especially in order to discover whether the various 
rays from the cathode cross one onother at the focus, or diverge again 
without crossing, and also in order to discover whether there is any 
twist or rotation of the rays, similar to what has been observed in 
the case of rays focussed by magnetism,” a 
tube was constructed similar to that used in 
the previous experiments, with a carbon anti- 
cathode which was also the anode, fixed at 
the opposite side of the focus from thecathode, 
with the focus about equally distant between 
it and the cathode. The peculiarity of this 
tube consisted in the fact that a sector of the 
aluminium cathode, equal to one-eighth of 
the total area of the cathode, had been 
entirely removed, as shown at C, Fig. 9. It 
was expected that on using this tube, with 
the proper degree of vacuum to form a 
well-defined ring on the anti-cathode screen, 
that & portion of the ring, corresponding 
with the amount of the cathode cut away, 
would be found wanting; and that by the 
position of this gap in the ring it would be 
possible to ascertain whether the rays crossed 
at the focus, and whether there was any 
rotation. What actually was observed is 
shown for three different conditions of 
vacuum in Fig. 9, B being for the higheat, 
and B" for the lowest vacuum. Ав will 
be seen, the expected gap in the ring 
was obtained, but with the unexpected addition that the dimensions 
of this gap, instead of being only one-eighth of the circumference of 
the ring, was seven-eighths of the circumference. In fact, the 


FIG. 9. 


ССК Fic. 10. 


amount of ring shown corresponded not with the seven-eighths of 
the remaining cathode surface, but with the one-eighth of the 
cathode that had been removed. The portion of ring that did 
appear was of a length corresponding exactly to the arc of the 
remoyed sector of the cathode, according to its greater or lesser 
nearness to the centre with different conditions of vacuum ; and as 
the, portion of ring was in each case exactly in line with the 


portion of.cathode that had been cut away, it would appear that 
there is no rotation of the cathode beam as a whole, that the rays 
do cross at the focus ; and, further, that when the hollow conver- 
gent cone is, as it were, split in this manner, some unexplained 
action, similar in effect to the existence of a circular surface 


* See experiments by K. Birkeland, Electrical Review, June 12, 1896. 
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tension, causes the gap to widen out and the remaining portion of 
the ring-shaped section of the cone to contract correspondingly, 
without, however, altering its diameter. 

In order to further investigate the matter another tube was 
made, as shown in Fig. 10, in which the concave cathode was com- 
plete ; but the interior of the tube was furnished with a small 
movable piece of aluminium, A, which by shaking could be moved 
up and down the tube between the cathode C and anti-cathode B, 
and which, while not quite reaching the centre of the tube, would 
185 up very nearly one quarter of the circular sectional area of the 
alter, 

With this arrangement of tube, with the aluminium obstacle 
placed just at the focus, as shown in Fig. 11, the point of the 
obstacle just missing the cathode rays, a complete ring was formed 


FIG. 14. 


Fid. 16. 


on the carbon anti-cathode. On moving the obstacle slightly into 
the divergent cone, exactly one-quarter of the ring on the anti- 
cathode failed to appear, as shown in Fig. 12, and on the obstacle 
being further moved in the same direction the result was not 
altered, as shown in Fig. 13. 

As in each of the latter two cases there was no displacement of 
the gap in the ring, the above showed that there is no rotation of 
the ыер cathode cone. 

Experiments were next tried with the aluminium obstacle, moved 
so that ite point just entered the converging cone of cathode rays, 
when a small portion of the ring was cut out ; but on the opposite 
side, as shown in Fig. 14, this confirming the previous experi- 


Fid. 17. 


Fia, 18. 


menta, which showed that the rays cross one another's paths at the 
focus without rotation. Upon moving the aluminium obstacle a 
little nearer to the cathode, so tliat its point entered still further 
into the convergent cathode beam, one half of the ring disappeared, 
asin Fig. 15, while, when the obstacle— which, it should be remem- 
bered, blocked only one quarter of the circular area of the tube— 
was brought. close up to the cathode, only about one quarter of the 
ing remained, as in Fig. 16. 

urther experiments were tried with the aluminium obstacle both 
in the divergent and convergent cones, but with the tube exhausted 
to different degrees of vacuum, the result being as shown in 
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5 17 and 18, in which in each case B shows the highest vacuum 
and B" the lowest, from which it will be observed that when the 
obstacle was in the divergent cone, a portion of the ring was cut off 
exactly proportional to the angle subtended by the sides of the 
obstacle ; while when the obstacle was placed in the convergent 
cone, a much larger proportion of the ring was cut off in each case, 
this being much more marked with a high vacuum when the 
diameter of.the ring was small than with a low vacuum when the 
diameter of the ring was large. É | | 


Convergent and Divergent Cones produced by Magnetic Focussing. 


- In order to discover whether the apparent hollowness of the con- 
vergent and divergent cones of cathode rays as above observed, 
when the focussing was performed by means of a spherical cathode, 
was any way due to the concave form of the cathode or to the fact 
that the rays were converging or diverging, experiments were tried 
with a tube having a flat aluminium cathode, the rays being caused 
to converge to a focus by means of a powerful electro-magnet in the 
manner described by the writer in his Paper on The Effects of a 
Strong Magnetic Field upon Electric Discharges in Vacuo."* 

. The arrangement is shown in Fig. 19, the carbon anti-cathode 
screen B being movable, and not connected to the anode D, which 


Fic, 19, 


was contained in an annex to the tube. By increasing or decreasing 
the power of an electro-magnet M, by moving it nearer to or 
further away from the tube, and by moving the anti-cathode screen 
up and down the tube, the cathode rays could be focussed on the 
anti-cathode screen so as to form a circle of any desired size, the 
focus, which appears to be exactly on the pole of the magnet, being, 
of course, always beyond the anti-cathode. . 

In order similarly to investigate a divergent cone of cathode rays 
magnetically produced, a circular coil of wire, E, was employed, 
instead of the magnet, in the manner recently described by Prof. 
Fleming.t This coil, which had 72 turns of No. 18 S. W.G. size 
wire, was supplied with 20 to 25 amperes of current from a storage 
battery. It focussed the cathode rays at a point exactly central to 
its own plane, from which they again diverged on to the anti- 
cathode screen, - | . e ge s | 


With convergent and divergent cones of rays produced magneti- 
. cally in the above manner, there was no difficulty in showing that, 
under suitable conditions, these cones acted as if they were hollow, 
giving bright rings of varying sizes, sometimes with and sometimes 
without bright central spots, upon the carbon anti-cathode screen 
exactly similar in appearance to those obtained with the concave 
cathode. | 
Further observations were as follows :— т 
In some instances, two concentric hollow rings were observed, 
especially with a low vacuum when the magnet was suddenly turned 


* Roy. Soc. Proc., 1896, Vol. LX., p. 179. 
T The Electrician, January 1, 1897. | E 


but the fact that at high vacua the cathode rays come off entirely o 
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on or off. ‘Lhe rings are probably not simultaneous, but successive, 
but this cannot be detected with the unaided eye. 
‚ With a high vacuum, and the magnet so arranged as to focus the 
rays accurately upon the carbon, a small bright spot appears at 
first, as the vacuum goes down this point becomes larger and 
fainter, but still solid. Suddenly it becomes hollow and brighter, 
then, as the vacuum falls still further, the ring becomes solid again, 
though larger and more faint than before, finally it disappears. 
After this stage it can be reproduced momentarily, without altera- 
tion to the vacuum, by switching the magnet on and off suddenly, 
when it is usually hollow, but sometimes solid. . p 


me Convergent Cone at Higher Vacua. 


As has been mentioned, the carbon anti-cathode screen was found 
useless for investigating the convergent cone of cathode rays at 
anything but a very low vacuum, by the reason of the well-known 
difficulty in getting any discharge to pass when the distance between 
the electrodes is less than the thickness of the dark space, and for 
the further reason that if the anti-cathode screen was not connected 
to the anode, it became itself negatively charged and acted as an 
additional cathode when brought into tbe space between the cathode 


t 


and the focus. 


Fia. 22. 


Under these circumstances, it was thought that possibly some 
additional information might be obtained with regard to the form of 
the convergent cone at high vacua, by making the concave cathode 
itself of carbon. “A tube was therefore constructed having a concave 
carbon eathode, the diameter of which was lin., and the radius 
of curvature 0°75in. The appearance of the cathode with this tube 
is shown for a fairly high vacuum in Fig. 20, in which the cathode 
itself is shown in section, so as to let the form of the discharge be 
better seen. As will be observed under this condition of vacuum, 
which was too high to show any divergent cone, the cone of conver- 
gent rays appears to be contracted in diameter at its base, and to 
come off from the central portion of the cathode only, the remaining 
surface of the cathode being apparently inactive. This was found to 
be still more the case at higher vacua, as will be seen from Fig. 21, 
which shows in a similar manner the form, of the cathode discharge 
in a tube exhausted to a very high vacuum. In this case, as will be 


observed, the whole of the cathode rays appear to come off from а 


very small spot in the centre of the cathode. - Further, that this 
small spot is, at any rate, the source of most, if not all, activity, was 
evident from the fact that it became lümitiescent exactly in the same 
manner, but in a less degree, than had previously been observed 


with a carbon surface upon which, cathode rays were concentrated. 
"Whether this surface luminescence of the cathode carbon at the point 


where the cathode rays leave it is due to the violent tearing away of 
particles of carbon, or to some other cause, it is ‘difficult to say, 


at any rate, almost entirely from only a very small portion of the 


centre of the cathode, explains the observed -fact that within limits 


large cathodes have no advantage over small-cathodes in X-ray tubes. 
F 
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During the carrying out of the above experiments with a carbon 
cathode, very bright sparks were occasionally seen coming oft the 
cathode and passing through the focus, and it was consequently 
thought that possibly by placing two concave carbon cathodes facing 
one another, such particles by being caused to rebound backwards 
and forwards continuously between the two, might render the form 
of cathode stream visible at very high vacua when the stream 
itself becomes otherwise invisible. 

. With this view a tube was made as shown in Fig. 22, in which 
two concave carbon cathodes CC, similar to those employed in the 
last experiment, were placed exactly opposite one another, so that 
a prolongation of the Беш. of cither one would pass through the 
centre of the other. The anode, D, was placed in an annex, as shown 
in the illustration, and the two cathodes were connected together by 
means of a wire outside the tube. Ata very high exhaustion, this 
tube gave very beautiful effects, and showed clearly the form of the 
cathode discharge at a degree of exhaustion when it is usually in 
itself quite invisible. Immediately on the current being turned on 
and the discharge passing, a straight and thin stream of bright 
olden coloured particles of apparently incandescent carbon passed 
tween small luminiscent spots at the centres of each cathode, as 
shown in Fig. 23. This did not last for more than a second, 
when, owing, no doubt, to the rapid fall of vacuum, the appearance 
changed to that shown in Fig. 24, and the incandescent particles 
of carbon could be seen passing backwards and forwards along the 
convergent and divergent cones of cathode rays, which, at the 
lower vacuum, proceeded from both cathodes, and spluttering in the 
centre, where the particles going in opposite directions collided. 
This appearance lasted for some seconds, becoming gradually 
fainter as the vacuum fell. By re-exhausting the tube with the 
pump, however, the original appearance shown in Fig. 23, as also 
the appearance shown in Fig. 24 could be produced as often as 
desired. Apparently the particles of carbon become heated to 
incandescence either by the action of the cathode rays upon them 
while they are flying through space, or by their friction in passing 
through the residual gas, and possibly by their mutual collisions, 
for in the stage shown in Fig. 24, when the cathodes themselves 
show no luminescence, the flying particles appear to be most 
intensely luminescent when in the centre of the tube. It may be 
mentioned that after this experiment had been repeated several 
times the glass of the tube became perceptibly blackened, which, 
taken with the fact that a similar tube with cathodes of aluminium 
showed no stream of bright particles, goes to show that the particles 
consist of carbon torn off the surfaces of the cathodes, 
The Production of X-Rays. 
' The tube (Fig. 22) with carbon cathodes was found to produce 
feeble X-ráys, which, when observed with a fluorescent screen 
appeared to come either from the fluorescent glass of the bulb, or 
from the travelling particles of carbon. 

In order to ascertain whether it is necessary that the cathode 
rays should fall on solid matter in order to produce X-rays, 
another tube was constructed, similar in all respects to that shown 
in Fig. 22, with the exception that the two cathodes were made of 
aluminium. 

It was thought that with this tube the opposing streams of 
cathode rays might possibly produce X.rays at the point where 
they met. This does not, however, appear to be the case, as 
though this tube, when exhausted to.so high an extent that the 
alternatjve spark in air leapt fully 8in., gave X-rays in consider- 
able quantity, these rays appeared to come entirely from portions 
of the glass of the tube that were covered with green fluorescence, 
and not, at any rate, appreciably from the central point between the 
two cathodes where the opposing streams of cathode rays would 
meet one another. 

It seems, therefore, that X-rays can only be produced by cathode 
rays when these strike solid matter, 

n conclusion, I wish to mention how much I owe, in carrying 
out these experiments, to the assistance of Mr. J. C. M. Stanton 
and Mr. H. Tyson Wolff, who have made and exhausted all 
the tubes, and to whom I am also indebted for many valuable 
suggestions. | 


RECONSTRUCTION- OF- THE- ALTERNATING-CURRENT 
. SYSTEM OF THE ROYAL ELECTRIC COMPANY, 
MONTREAL, CANADA.* 


BY P. G. GOSSLER. 


The history of the Royal Electric Company of Montreal, and the 


growth of its lighting and power plants from a 12-light arc 
machine in 1884 to the present time of serving about 65,000 incan- 


descent lamps, 1,750 arc lamps and 750 н.р. in motors, has been: 


told in previous issues of electrical journals. 
Early in 1890 the Directors of the Company, upon the recom- 
mendation of the General Manager, Mr. W. H. Browne, authorised 


Abstract of an article in the Cunadian Electrical News for April, 1897. 
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‘are run in parallel. 
watt units on both of these engines, at the same time having the 


the entire reconstruction of its alternating-current station and lines 
—this reconstruction to be carried out upon plans which should 
adapt the system to be served either with power from ita existing 
steam plant or from the water-power plant at Chambly, which is at 
present being rapidly developed. 

The foresight shown in the recommendation and anthorisation of 
this wholesale reconstruction and re-equipment has been well 
established by results already obtained. The economy of replacing 
inefficient apparatus by apparatus which is the production of the 
highest grade of engineering is, in this instance, no longer a possi- 
bihty but an established fact. One of the generating stations of 
the Royal Electric Company is devoted exclusively to supplying 
direct-current arc service. 

The equipment of the second or Queen-street station, for serving 
light from an alternating system, with a spare series arc capacity, 
prior to its reconstruction consisted of 18 alternators, six exciters, 
and nine arc machines, with their numerous belts, pulleys and 
shafting. 

An upright engine was connected by two 30in. belts to a line 
shaft from which were operated four 75-kilowatt and two 150- 
kilowatt alternators and two exciters. Operated from the line 
shafting connected to a second engine were three 75-kilowatt 
alternators and an exciter. Another engine, located on the ground 
flat, was belted by a 50in. belt to a line shaft on the first flat. To 
this line shafting were connected seven 75-kilowatt alternators, two 
exciters, one 45-kilowatt continuous-current generator, five 40-light 
and one 35-light arc machines. These latter are used only as spare 
capacity for the series arc system located in the east end station, 
and the 45-kilowatt generator as spare capacity for the continuous- 
current power system. The total capacity of the machines con- 
nected to this line shafting was much more than the capacity of the 
engine, consequently onl rt of the machines connected to the. 
line shafting could be fully loaded at any one time. By means ofa 
clutch three of the arc machines and two of the alternators con- 
nected to this line shafting could be discennected. 

It will be unnecessary to give in detail the heavy line shafting 
losses and the dangers and disadvantages of such an arrangement 
of machines. There was another danger which menaced the safety 
of the entire system—a wooden switchboard, the capacity and 
arrangement of which was entirely inadequate for the servioe 
required of it. The alternators connected to the same engine were 
run in parallel, but the ordinary advantages to be gained from 
operating in parallel were to a great extent offset by the fact of 
there being no clutches on individual machines. 

The first step of this reconstruction was the rearrangement of the 
overhead lines. These had been divided into three routes, each taking 
approximately one-third of the station output. The relative posi- 
tions of the wires on the poles forming these routes were such as to 
cause serious fluctuations in the lights, due to mutual induction. 
This became so objectionable that it was necessary to operate 
all the circuits forming one pole line from one set of alter- 
nators running in parallel to get comparatively steady service. 
When the total load was too heavy to be run from one set 
of alternators, this condition of the pole lines necessitated 
the running of two or three engines underloaded, introducing 
a serious loss in coal consumption. The relative positions of 
the wires on the poles were changed to overcome this mutual induc- 
tion and most satisfactory results were obtained, as after this 
change it was possible to operate any circuit from any engine with- 
out the slightest fluctuation resulting. The transformer system 
was next rearranged, the old transformers being replaced by ones 
of close regulation and small core losses and secondary systems 
established wherever economical. The extent to which the latter 
was carried may be judged from the fact that 1,161 old transformers 
were replaced by 628 ** Stanley transformers, with a consequent 
reduction in lenkago load of 245 amperes, representing a tremen- 
dous saving in coal. 

After getting the lines in shape attention was next directed to 
constructing а new switchboard and installing new alternators. 

ighteen old generators were replaced by five two-phase 300-kilo- 
watt generators of the S K.C. inductor type, the latter being 
belted directly.to the engines. To utilise the engines in their 
existing condition it was nec to have the shafts of the two 
alternators for No. 1 engine rigidly connected, also the shafts of 
the alternators for No, 3 engine rigidly connected. The machines 
on No. 1 engine are run in parallel, also the two in No. 3 engine 
This arrangement practically makes 600 kilo- 


many advantages of being able to subdivide these units and have 
four independent altornators. The new generating plant thus 
occupies one, instead of two flats. 

Due to the crowded condition of the station prior to recon 
struction, the installing of the new machines and construction of 


‘the new switchboard, at the same time maintaining continuous 


service, intruduced many conditions and difticulties not encoun 
tered iu the erection of a new station. All of the available space 
being occupied by old equipment, it was not possible to first 
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instal new apparatus to replace that which was to be removed. 
It was therefore necessary before beginning the station recon- 
atruction to await such time as the T of one of the engines 
could be dispensed with, with the least danger of running short 
of capacity in case of accident to one of the other engines. To 
have at all times sufficient capacity to meet the requirements, 
and at the same time to have spare capacity for emergencies, was 
of course the difficult part of the reconstruction. 

During the time of installing the new generators there was also 
being constructed the new switchboard. The location of the new 
board brought it directly over several of the old generators, and the 
close quarters in which the work was done in the station will be 
appreciated from tho statement that the iron framework sup- 
porting the floor of the board cleared the eye bolts on top of 
these old machines, still operating, by only 6in. The installation 
of the five 300-kilowatt generators was completed by the middle of 
October just at the beginning of the heavy winter load, and the new 
two-phase board was completed about the same time. The trans- 
ferring of the service from the old to the new switchboard trans- 
formed the entire alternating system from a single to а two- 
phase system. The operation of transferring the circuits from 
the old to the new board was, of course, made with all circuits 
alive, and while this transfer would not have been a particu- 
larly difficult operation with the service dead, the transferring 
without any interruption to the service was a rather ticklish under- 
taking. It was made in the day time, within a period of 10 hours, 
without any interruption to the service or inconvenience to the 
customers ; in fact, they were not aware at any time of the changes 
taking pae in the station. 

The d has been designed on the universal combination 
plan, by means of which there is a universal interchangeability of 
circuits, dynamo and exciter connections, enabling any circuit to 
be operated from any generator, and any generator to be excited 
from any exciter. The framework of the switchboard consists of 
seasoned white oak, over which is a layer of asbestos, and over this 
two layers of mica, the edges of this framework being protected 
for mechanical purposes with fibre handles. This character of 
framework for switchboards was first used in the construction of the 
switohboard of the United Electric Light and Power Company, 
New York City, and after that Company had made extensive experi- 
ments with iron and frame switchboard construction. It is practi- 
cally fireproof, as well as being a good insulator, and from the severe 
са апаш ше past four years which it has withstood, there are 
reasons to believe that it is a very superior and satisfactory frame- 
work for switchboards. 

All of this reconstruction has been designed and carried out on 
plans which adapt the system to be served either from its existing 
steam plant or from the Chambly water power plant. Upon the 
delivery of power from Chambly, the five 300-kilowatt generators 
recently installed wiil be used as synchronous motors, from which 
will be operated the continuous-current arc machines. The system 
affected by the above-described changes, operating for five months 
under the old conditions, from October 1, 1894, to March 1, 1895, 
consumed 2,931 tons of coal more than was consumed in the five 
months from October 1, 1896, to March 1, 1897, the number of 
incandescent lights being 10,200 more during the latter than during 
the former period. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, April 9, 1897. 

The New York Academy of Sciences.—The fourth annual 
reception and exhibit of the New York Academy of Sciences 
was held at the Museum of Natural History, in this city, on 
the evening of April 5th and the afternoon and evening of 
April Gth. The function was very largely attended, and the 
exhibits were extremely interesting and varied. They repre- 
sented the latest advancements in various branches of science, 
including anatomy, astronomy, botany, chemistry, electricity, 
ichthyology, achæology, experimental psychology, geology, 
mineralogy, physics, «е. The exhibits devoted to electricity, 
chemistry and physics were of particular interest to the elec- 
trical fraternity. They represented the most recent develop- 
ments in Röntgen ray apparatus, including a Thomson 14in. 
spark inductorium, Crookes tubes and fluoroscopes, as made 
by the General Electric Company. An extremely interesting 
exhibit was made by Messrs. Clark and McMillen, of apparatus 
for obtaining the maximum value of the direct current in any 
circuit and the time elapsing between the make and break of 
the circuit. This apparatus consisted in connecting across a 
line controlled by a circuit-breaker, a shunt consisting of a 
cheiically-prepared disc rapidly rotating and in contact with 


a metal pencil, the current passing through the pencil to the 
chemically-prepared disc. The current controlled by the 
circuit-breaker is gradually increased until the limit is reached. 
The amount of current at the moment the circuit-breaker 
opens is measured by means of a ballistic galvanometer 
connected to the secondary of a small transformer whose 
primary is in series with the line. As long as the circuit is 
closed through the breaker, the action of the current on the 
chemically-prepared paper leaves 4 line, which is broken as 
soon as the circuit is ruptured by the breaker. Knowing the 
speed of the disc, the time necessary for the circuit-breaker 
to act after receiving its maximum current can readily be eal- 
culated. Dr. R. Ogden Doremus exhibited one of the two 
original Henry induction coils. In the section of Chemistry, 
there was quite an array of electrical furnaces, one of which 
was that used by M. Henri Moissan in his lecture before the 
Academy on October 24th last, with which he distilled silicon. 
In the Physics section, Prof. O. N. Rood exhibited a set of 
photographs demonstrating the regular reflection of Röntgen 
rays. On the evening of April 6th Mr. Nikola Tesla delivered 
an address, illustrating his subject by an array of improved 
apparatus. Mr. Tesla announced three discoveries that he 
has made, and gave practical illustrations of the same. One, 
he stated, would revolutionise present methods of electric 
lighting ; the second was that of a new and more powerful 
source of the Róntgen rays; and the third is the identification 
of the Röntgen with the Lenard rays. He very briefly referred 
to the apparatus with which he expected to accomplish these 
results, but as he did not go into details, we are still left in 
much darkness regarding the same. He announced that the 
manufacture of ozone and other chemical products now attained 
by costly processes, may be done economically and cheaply by 
the vibrations produced by his oscillator. Referring to the 
oscillator, Mr. Tesla stated that it was an ideal instrument for 
the production of Réntgen rays, and what rendered it par- 
ticularly valuable is that it can be connected to any circuit 
and effect high economies, Dwelling specially on Röntgen 
rays, Mr. Tesla announced that he had made two important 
discoveries ; the first is the powerful source said to be in an 
electric arc under certain conditions, and the second is the 
demonstration of the deflection of the rays by a magnet. This 
latter discovery is particularly important, in that this fact was 
needed to establish the identity of the Rontgen ray and the 
ray discovered by Lenard in 1891. Mr. Tesla showed diagrams 
tending to prove his theory that Róntgen rays are formed by 
streams of minute electrified particles of matter projected from 
the bulb at an extreme velocity. 


CORRESPONDENCE. 


— — 


THE TRANSMISSION OF POWER TO LONG 
DISTANCES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Having read with interest the Paper of Mr. Esson, 
and the discussion which ensued, it seemed to me that there 
was а desire to see the transmission of power accomplished 
with continuous current. 

While Mr. Esson was not unduly flattering to alternate- 
current transmission, his whole Paper was based on the 
assumption that transmission could not, or rather had not, 
been accomplished by means of continuous current. Though 


the Chairman was of the opinion that continuous-current 


transmission was the best, he did not adduce any facts to 
prove this. The employment of continuous current for power 
transmission is not only a possibility, but a fact ; and within 20 


hours of London Mr. Esson and Mr. Siemens can see two 


installations which for simplicity and satisfactory working 


‘leave nothing to be desired. 


Should any of your readers intend spending their holiday 
in Switzerland this summer, they could visit, near Neuchatel, 
two installations where continuous current is transmitting 
power at 8,000 volts, which is later to be increased to 14,000. 
—Yours, &e., J. S. Нкснт, 

Geneva, April 14, 1897. | 
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THE TESLA PATENTS IN ENGLAND. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Our attention has just been called to a paragraph in 
your iseue of the 9th inst., on the subjeet of ** The Polyphase 
Patents in Germany," in which the following passage occurs: 
—“* In view of the manner in which the Westinghouse Com- 
pany keeps the English Tesla patents * hung up,' it would be 
interesting to know just what they and the English manu- 
facturers think of the present situation.” | 

The statement that the English Tesla patents, of which we 
are the owners, are being hung up by us, is entirely with- 
out foundation, and therefore misleading. The facts are, we 
became possessed of these patents about ten months since, 
when we immediately took the very earliest opportunity. of 
acquainting the trade generally that such was the case, and 
we havo responded to all applications which we have received 
for licences, and have already granted a number. As no 
doubt you did not intentionally wish to state that which is 
not entirely in accordance with the facts, we should be much 
obliged if you would be gocd enough to insert this letter in 
your next jssue.— Yours, &., 

` Westincxouse Evecrric Company (LI TTR D). 
| Arthur E. Scanes, Secretary, 


4, Victoria-mansions, London, B.W., April 15, 1897. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Offic 
Thursday morning. ew Catal 
Fics Lists, and sitae sister shouldbe sett carly the oak 


NEW BOOKS AND EDITIONS. 

The following New Books and Editsons oan be obtained of the Booksellers 
or direct. from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street. London 

SPEOIAL NOTIOE-The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND BAND- 
BOOK is NOW READY. Price 7s. 6d., post free, 8s. 3d.; abroad, 9s. 
About 1,300 pages. | | 

LABORATORY NOTES AND FORMS. —With the above title, we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical Engineering 
classes. NEw EDTTION Now ВЕАрү. These have been prepared by Dr. J. A. 
Fleming, and will be found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistante, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 88. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained paoe ба. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy porttolio, price 12s, nett, or bound in strong cloth case price 12s. 6d. 
tt. Strong portfolios can be had, price ls. each, A prospectus 
t post free. | 

“ ELEOTRIO LAMPS AND ELEOTRIO LIGHTING," by Prof. J. A. Fleming, 
M.A., D. Sa., F. R. S., is now ready. The book is handsomely 
and full of original illustrations, designs, initials, &. Price 75. 6d., post 
free. Prospectus post free. 

‘““Morive POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
Е. Tremlett Carter, C. E, M.LE.E. Now ready. Price 19s. 6d., post 
free; abroad, 13e. 

“SUBMARINE CABLE-LAYING AND RzPAIRING."—By H. D. Wilkinson, 
M.I.E.E., &c., fully illustraved ; price 12s. 6d. Now ready. 

Tun Work or HzaTz."—By Dr. O. J. ith igi 
Uustrations, price 28. 6d. nett. á и а газу он шы 

„ ELzorRií0 Motiva Powzrg."—A new work, by Mr. Albion T. Snell 
With this title, is now ready, containing the Р Тез тнр nea 
the application of electric energy to mining and general power transmission 


purposes, in which the author has had much experience. The book is well 
printed, on and contains 230 illustrati Pri 
Patres (a боой paper, | ons Price 108, 6d, 


“ DRUM ARMATURES AND COMMUTATOBS."—By Mr. F. Marten dy 
"^ ready; price 7s. 6d. (abroad 8.). P о D оин 
LEOTRI 


А : pri 
| edition with wide margins can be supplied 
„ post free 186. (abroad 13e, 6d.) Prospeobus on applination’ 

‘ARMATURE WINDINGS or ELEOTRIO0 MAOHINES."—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 


working treatise on o design. Large 4to - 
illustrations and 65 ful page tables, 30a., рон free. Жерш Не 
“THe ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof, J. A. 


Fleming, M. A., P. Se., F.R.S. The New Edition i d әгі 
12s, 6d., post free. Vol. II., price 12s. 6d. post lies вака е 


.'" THE Авт OF ELECTROLYTIC SEPARATION ОР METALS.”—A second issue 

of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

‘THE INCANDESCENT LAMP AND ITs MANUFACTURE."—This book, 
written by Mr. Gilbert S. Ram, is now ready ; price 7s. 6d. ; abroad 8e. 

“ ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 28., post free. | 

“LOCALISATION or Fautts IN Exgectric Ілонт Marws."—By Е. C. 
Raphael. Price 5s , pest free; abroad 5s. 6d. Ready shortly. 

“РвлоттоАт, NOTES FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
‘Kennelly and H. D. Wilkinson, price 6s. 6d., post free. | 

‘ THE STRAM ENGINE INDICATOR AND INDICATOR D1aGRaMs.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


TgNpEBS Invitep.—Extension of Time.—The Corporation of 
Blackburn require tenders for the supply and erection of electric 
tramway equipment, including steam dynamos, switchboard instru- 
ments and connections; steam and exhaust pipes, valves, &c. ; 
posts and bracket-arms, Ko.; overhead line equipment, under- 
ground cables, pilot wires, Co.; section boxes, &o.; roller bonding, 
&c. Tenders, in conjunction with the above, are also invited for 
street lighting (arc and incandescent). Specifications, &c., can 
be obtained at the offices of Mr. E. M. Lacey, the Corporation's 
Consulting Engineer, 10, Delahay-street, Westminster, London, 
S.W., and tenders must be sent in to the Town Clerk (Mr. 
Robert E. Fox), Town Hall, Blackburn, not later than Saturday, 
8th May (and not 1st May as previously advertised). 

— The Electric Committee of the Belfast Corporation 
invite tenders for the supply and erection of some electric lighting 
plant, particulars of which appear in our advertisement columns. 
Specifications, &c., may be obtained from the City Electrical 
Engineer (Mr. V. A. H. M’Oowen), Central Station, Chapel-lane, 
and tenders must be lódged at the office of the Town Clerk (Rir 
5 Black), Town Hall, Belfast, by noon of Thursday, the 
6th inst. | | : 

——— The Dundee Gas Commissioners invite tenders for the 
supply of (a) arc lamps and accessories, (b) arc lamp pillars, 
(c) Lancashire boiler and fittings, (d) high-speed steam engine and 
dynamo, and (e) accumulator battery and switching gear. Specifi- 
cations and forms of tender may be obtained from the City 
Electrical Engineer, Mr. Walter H. Tittensor. Tenders must be 
deposited with the Clerk to the Commissioners (Sir Thomas 
Thornton, LL.D.), City Chambers, Dundee, by May 6. Further 
particulars are given in our advertisement columns. 

——— The Receiver-General and Director of Contracts at 
Valletta, Malta, invites tenders for the supply and erection of a 
200-kilowatt steam alternator, a steam engine, and a water-tube 
boiler and accessories. Particulars, specifications, &c., may be ob- 
tained from the Superintendent of Public Works in Malta, or from 
the Crown Agents in London. Tenders must reach the office of 
the Receiver-General and Director of Contracts (Emilio de Petri), 
by 4th May. 

— — The Aberdeen Corporation invite tenders for the manu- 
facture and erection of an electrical storage battery, to consist of 
125 cells of 400 ampere-hour capacity, and also for battery regu- 
lating switches. Tenders to the Town Clerk, Town House, 
Aberdeen, by Tuesday next. | 

The Aberdeen Corporation also invite tenders for the 
supply for one year, of electricity meters, house fuse boxes, and 
house concentric armoured service cables. Tenders must be in by 
Tuesday next. 

The St. Pancras Vestry require tendérs for the wiring 
and other work in connection with the electric lighting of the 
Whitfield-street Baths and Washhouses. Tenders to the Vestry 
Clerk (Mr. C. Н. F. Barrett), Vestry Hall, Pancras-road, London, 
N.W., by noon, 27th inst. | 

———— The Municipal Authorities of Magdeburg require tenders 
for the supply and erection of three electric cranes. Tenders by 
May 1. 

— — The Municipal Authorities of Dusseldorf invite tenders 
for the convorsion of the municipal horse tramways in the town 
and for the working of the same. Particulars from and tenders 
to the Oberbürgermeister, Dusseldorf, Germany, by July 1. | 
— The Municipal Authorities of La Teste de Buch 


rendo iuvite tenders for the electrio lighting of the town. 


enders to La Maire de La Teste de Buch (Gironde), France. 


—— ———- Tenders are invited by tho Spanish Ministry of Public 
Works for the concession for the construction and operation of an 
electric tramway in Barcelona and its suburbs. Tenders to the 
Direccion Generale des Obras Publicas, Madrid, by June 8. 


— — Tenders are required by the Municipal Authorities of 
Arnay-le-Duc (Cóte d'Or) for the electric lighting of the town. 

—— — Тһе General Direction of Roumanian Posts and Tele- 
graphs invite tenders for the supply of 55,000 porcelain double-bell 
insulators. Tenders to the Direction Générale des Postes et des 
Télégraphes, Bucharest, by Aug. 20. 
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TENDERS ÁCCEPTED.—The Plymouth Town Council have accepted 
the following tenders for the supply and erection of plant and 
machinery at the electricity supply station :— | E. | 

der a dynamos, &c.: Messrs. S. Z. de Ferranti (Limited), at 

Boilers, steam pipes, &c. : Messra. J. Musgrave and Sons, at £7,767. 

Accumulators : A. B. Pescatore, at 21.554. 

Switchboards, &c.: Measra. S. Z. de Ferranti (Limited), at £1,572. 

Travelling Crane: Messrs. Taylor and Hubbard, at £438.. 

Cables: British Insulated Wire Company, at £6,963. 

Transformers : Edison and Swan Company, at £964. 

Are lamps, posts, &c. : Messrs. Crompton and Co., at £2,380. 

In moving the acceptance of these tenders, at the last meeting of 
the Town Council, the Chairman of the Electric Lighting Com- 
mittee (Mr. J. Willoughby) explained that, though three other 
tenders had been submitted for the alternators, dynamos, &c. (the 
Brush Company at £12,979, Messrs. Siemens Bros. and Co. at 
£12,750, and Messrs. Crompton and Co. at £11,783), they had 
come to the conclusion that Messrs. Ferranti’s tender was the most 
suitable. The same explanation, he remarked, applied to the 
other tenders proposed for acceptance. 


———— The Newington Vestry (London) have accepted the 
tender of Messrs. Sharp and Piper for supplying an electric light 
installation at the public baths at £1,750. Tenders were also sub- 
mitted by Holmes and Co., at £2,090; Crompton and Co., at 
£1,830 ; and Strode and Co., at £1,591. 


—— The Morecambe District Council have, on the recom- 
mendation of the Electric Light Committee, accepted the tender 
of Thomas Parker (Limited) for the supply and erection of the 
plant in connection with the electricity supply scheme. 


—— ——— The Taunton Town Council have accepted the tender of 
the Babcock and Wilcox Company for the supply of a 100K. 
boiler for the electricity station, at £400. 


The tender of the British Insulated Wire Company has 
been accepted by the Lighting Committee of the Cardiff Corpora- 
tion for the supply of high and low pressure compound concentric 
cable at £576. 168. 3d. e tender of Messrs. Crompton and Co. 
has also been accepted for the supply of transformers. 


— —— The Bray Town Commissioners have accepted the 
tender of the Edison and Swan Company for extensions to the 
switchboard at the electricity supply station, at £236. 


— — At the meeting of the Brighton Town Council last 
week the tender of Messrs. Babcock and Wilcox (Limited) was 
accepted for the supply and erection of three water-tube boilers at 
the Corporation electricity works, for £31,000. The tender of 
the Fowler-Waring Cables Company was accepted for the supply of 
cable and jointing sundries for the year ending April 30, 1898. 

——— The tender of Mr. E. W. Newman has been accepted 
for the erection of new workshops at Ponder's End for the Edison 
and Swan United Electric Light Company, at £3,397. 


APPOINTMENTS.—Mr. H. W. Willis has been selected to act as 
Clerk of Works during the erection of the new electricity supply 
station buildings at Southampton. 


——— Mr. T. A. Lawrenson, mathematical master of the 
Oounty School, Wrexham, has been appointed head master of the 
Rancorn Organised Science Day School, at а commencing salary of 
£150 per annum. 


APPOINTMENT VACANT.—The Corporation of Wakefield invite 
applications for the appointment of electrical engineer to superin- 
tend and take charge and management of their electrio lighting 
undertaking. Applications must be sent in to Mr. Chas. Jas. 
Hudson, Town Clerk, Town Hall, Wakefield, by the 28th inst. 


Business Norices.—The telegraphic address of the Worthington 
Pumping Engine Company has been altered to Pumping London." 

— The offices of the Electrical Engineer of New York have 
been removed to the “ eleventh floor” of the Beard Building, 120, 
Liberty- street, New York City. 


Bankruptcy.—Below we give a list of the creditors in the failure 
of Geo. F. Lee, electrical engineer, 40, Wandsworth Bridge-road, 


Fulham, lately trading as Lee and Hancock, at 101, Sydney-street, 
Chelsea, S.W. :— | 


9 е 
Johnson and Phillips ...... £40 0 0 | J. and G. Odhams............ £20 00 
W. McGeoch and Со. ...... 34 0 0 | Mackey, Mackey and Co... 14 0 0 
J. E. Taylor 52 0 0 Davies, Kent and Stewart.. 11 6 6 


Edison & Swan Company... 31 2 6 
The liabilities amount to £191. 5s. 3d., and the assets to £19. 11s. 9d. 


Liquipation.—Claims against the Wigston Electrical and Engi- 

neering Company (Limited) are to be sent in to the liquidator, Mr. 
Arthur B. Wykes, 24, Friar-lane, Leicester, by May 26. 
: TARIFF CHANGES.—Under the new Mexican Customs Tariff 
insulated copper wire for telephone purposes is admitted free of 
duty, and Article 309 of the old tariff law relating to galvanised 
iron wire for telegraphs and telephones has been repealed. 

Тнк Рвотестер RAIL Bonp.—The Forest City Electric Com- 
pany of Cleveland, Ohio, are making a copper bond for electric. 


railway and tramway tracks, the chief features of which are that 
it is flexible and yielding under stress, enabling it to adapt itself 
to movements of the rail, and that it may be conveniently placed 
under the fish-plate, where it is protected from injury. The 
bond consists of flattened copper wires, cast-welded into two 
copper studs, the studs being drop-forged to the size and shape 
required for fitting to the rail vob. We have received a handy 
little pamphlet descriptive of this bond. The same Company are 
also makers of the drop-forged commutator bars. 

DIAMOND JUBILEE CELEBRATION.—Messra. Krupka and Jacoby, 
of 61-62, Watling-street, London, E.C., are showing some very 
artistic Diamond Jubilee designs for indoor illuminations, including 
plaques in bronze and oil colours of Her Majesty. The designsare 
suitable for concert or ball-rooms, church decoration, &., where 
original effect is aimed аб. — The Electrical Company are showing 
some special designs for illuminating purposes, one which repre- 
sents a large portrait frame 10ft. by 4h. in., in the centre being 
a white marble bust of the Queen. Three rows of coloured 8 с.р. . 
lamps form a setting forthe bust. This design contains 175 lamps, 
but smaller groupings are also supplied. Another effective design 
is in the form of a Maltese cross 6ft. square. | 

ErEcTRIC BELLs.— The International Electric Company forward 
a sheet giving particulars and prices of their Beatall bell, for 
which many advantages are claimed. The bell is made in five sizes. 

* MuNiCIPAL YEAR-Boox.’’—This annual, just issued from the 
offices of London, contains a mass of information relating to Local 
Authorities in the United Kingdom. The matter is given in a con- 
densed and handy form, and should prove of value to contracting 
firms and others haviug or desirous of having business relations 
with municipal authorities. The book is divided into sections, the 
first portion being devoted to London, and in all other cases the 
towns are taken in alphabetical order. The information regarding 
gas supply and tramways will be found specially full. A small 
section devoted to municipal electric supply could be considerably 
improved and amplified by particulars of a number of additional 
municipal electric supply undertakings. The publications issued 
from The Electrician office would haye supplied the editor with 
much additional information. The year-book, which is published 
at 2s., will ultimately doubtless take its place amongst the many 
works of reference now issued dealing with municipal enterprise in 
the United Kingdom. | 


TELEPHONE Dixectory.—The National Telephone Company give 
notice that a new edition of the Telephone Directory, containing 
the names, &c., of all subscribers to the Company’s exchange 
system in the United Kingdom, will be issued on or about July 1 
next, and subscribers who are removing from their premises, or 
require any alteration in existing entries, are advised to oommuni- 
cate the particulars to the Company. a 


Moror CARS, CARRIAGES, &c.—An illustrated catalogue of 
motor cars and carriages, fitted with the ‘‘ Daimler” oil motor, 
has been sent to us by the Daimler Motor Company. . The artist 
is here, as in other motor car catalogues, very much in evidence, 
and shows the oil motor car at its very best—at rest. The get-up 
of the literature of the motor carriage leaves little to be desired. 


TRADE CaTaLocugs.—A well-illustrated catalogue is issued by 
Messrs. Veritys (Limited), containing prices and particulars of a 
large variety of electrical accessories actually manufactured by that. 
firm. A large assemblage of distribution boards, main and branch 
switches, switchboards, wall plugs, cut-outs, ceiling. roses, lamp- 
holders, &c., will be found described. Instructions, diagrams and 
tables have been included in the list for the benefit of unskilled 
and non-technical buyers. This section forms No. 4 of the main 
catalogue. The paper, printing and illustrations in the catalogue 
are excellent. 

Exports OF ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) on April 14 and 
April 15, with the ports of destination :— | 

Argentina—Buenos Ayres, £272 noun £97 telegraph material) ; 
Rosario, £628.. Australasia—Adelaide, £104 (including £36 telegraph 
stores); Melbourne, £25 (telegraph material); Otago, £215. Germany— 
Hamburg, £328. Gibraltar—£15. India—Bombay, £28 (including £16 
telegraph stores); Calcutta, £324. North Borneo—Sandakan, £35. 
Portugal—Beira, £37. South Africa—Cape Town, £288 ; East London, 
£601; Port Elizabeth, £292, Spain—Pasages, £280. Straits Settlements 
Singapore, £12. United States—Baltimore, £19. Uruguay—Monte 
Video, £114. West Indies—St. Lucia, £100 (telegraph material); 
Trinidad, £13 (telegraph material), Total, £3,731. | 


ASHTON-UNDER-LYNE.—The Town Council have decided to apply. 
to the Local Government Board for sanotion to botrow £34,000 for 
their electriclighting scheme. The contracts have already been let. 

Ayr.—At the last meeting of the Police Commissioners Mr: 
Fraser called attentien.to a statement recently made at the meeting 
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of Gas Managers by Mr. Smith, the gas Ganager at Ayr, that he 
was sorry to see that the electricity supply station was still a 
failure. He (Mr. Fraser) failed to see why Mr. Smith should be 
sorry, as if he had only looked over the monthly report of the 
Burgh Electrical engineer he would see something there that 
might tend te assuage his sorrow. Asa matter of fact the station 
had been a very successful one. Instead of having only 85 
customers, as Mr. Smith had stated, they had 140, and there was 
every indication that the department would continue to make 
satisfactory progress. . 

BaNekok.-—AÀ Dalziel telegram states that the Siamese Govern- 
ment has granted a concession toan American citizen for the exclusive 
electric lighting of the city of Bangkok. 


BARMOUTH (WALES).—AÀ proposal has been made to construct a 
ight railway from Barmouth along the northern side of the 
wddach through the Ganllwyd Valley to Trawsfynydd. The 
motive power proposed to be. used is electricity, and the promoters 
also intend to supply current for lighting the town of mouth 
As there is some very fine scenery along the route of the proposed 
line, 16 is more than probable that the local authorities interested, 
who are anxious to develop the tourist traffio in the district, will 
support the scheme. | 


BrnkENHEAD.—Particulars of an important tramway scheme 
have just been submitted to tho Town Council by Mr. J. Ross, of 
the City of Birmingham Tramways Company. Mr. Ross's proposal 
is to form a new company for the purpose of amalgamating the 
undertakings of the two companies at present working at Birken- 
head and Wirrall, and to remodel the entire system and introduce 
electric traction. The Corporation is asked to grant a lease of 
the tramways for 21 years, after which term that body would 
have the right to acquire the undertaking at a valuation. The 
Company offer to pay a rent of £1,000 per annum for the lines. 
The scheme also provides for considerable extension of the 
present lines but the Company reserve the right to erect its own 
generating station. The matter has been referred to a Committee 
for consideration. 

BLacKBuRN.—It will be observed that, owing to the Easter 
holidays it has been considered advisable to extend the time for 
sending in tenders for the supply and erection of electric tramway 
equipment for the Blackburn Corporation to the 8th May. 


BsronroN.—The minutes of the Lighting Committee, presented 
ít the last meeting of the Town Council, reported that the Borough 
Electrical Engineer (Mr. Arthur Wright) had received an invitation 
from the National Electric Light Association of America to read a 
Paper on the Brighton electricity station and the system of charging 
employed in the borough at their Convention at Niagara Falls in 
June next ; and the Committee proposed not only to sanction Mr. 
Wright’s suggestion to take his holidays at that time, but to extend 
the period to sik weeks, во as to enable him to inspect the principal 
electric light and power stations in America. The minutes were 
confirmed without discussion. 


: CAMELFORD (ConNwALL).— The Parish Council are discussing the 
best means of commemorating Her Majesty's Diamond Jubilee, 
and some membera consider that the introduction of the electric 
light would be a fitting way to commemorate the event. 
CarpirF.—The Guardians have resolved to approach the Corpo- 
ration with a view to obtaining terms for the electric lightiog of the 
workhouse.——-A report upon the cost of lighting the whole of the 
back lanes of. the town electrically by incandescent lamps was 
presented by the Borough Engineer at Tuesday's meeting of the 
Lighting Committee. The cost of the lamps and their erection was 
put at £430. 


Сновсн LicutTinc.—It has been decided to light the Halifax 
Parish Church electrically. | 
` Cotwyn Bay. — The District Council propose to apply for 
powers to construct a system of tramways or light railways in the 
district. The motive power proposed to be employed is electricity. 
There is also some feeling in the neighbouring district of Llandudno 
in favour of the construction of tramways, and it has been sug- 
gested that both Councils should arrive at an understanding in 
order to carry out a thorough syatem of tramways or light railways 
which would be an additional attraction for visitors to these 


. popular watering-places. 


. Cork.—An independent gas engine plant, having a capacity of 
about 2,000 8-c.p. lampe, has just been installed for the electric 
lighting of the new music hall in King-street. This is one of the 
largest gas engine plants in the South of Ireland, and supplies cur- 
rent not only for lighting the music hall but also for the adjoining 
temperance hotel. The plant consists of two 16-н.р. gas engines 
and two ''Taunton" dynamos; a battery of accumulators is also 
provided. The work has been carried out by Messrs. Handley 
and Shanks, of Cork. 


. Drustconpra (DunLIN).—A special meeting of the Town Com- 
missioners was held last week for the purpose of considering an 
application for sanction to extend the tramway lines from Drum- 
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it is proposed to employ horses on the tramways for the present, it 
has been decided to introduce electric traction at an early date. 


The extension was sanctioned. 


DuwpEE.—The local Tramway Company are about to extend 
their lines to the northern part of the city, and it is probable that 
when the extensions are carried out electric traction will at the 
same time be introduced. 

EpiNBURGH.— The draft provisional estimates of the electric 
light department of the Town Council for the financial year of 
1897-8 were under the consideration of the Electric Lighti 
Committee at their meeting on Tuesday. The total estima 
expenditure for the year was put at 218,350, against £10,730 last 
year, and the probable receipts were estimated at £30,050, against 
£23,850 in 1896-7. 

HaLrFAx.—The Town Council have, on the recommendation of 
the Tramways Committee, decided to introduce the overhead' 
electric traction system on the local tramways, and the Gas 
Works Committee have been instructed to provide the necessary 
generating plant. 

HARROGATE.—The electricity supply works were formally opened 
on Thursday last by the Chairman of the Electric Light Committee 
(Councillor Thwaites, J. P.). The Committee start with 90 con- 
sumers, representing about 7,000 8-c.p. lamps. The municipal 
offices, baths, market hall, free library, &o., will be illuminated 
electrically. The charge for current is 6d. per unit. 


HuppEnsFIELD. —The Town Council have decided to increase the 
salary of the Borough Electrical Engineer (Mr. A. B. Mountain) 
from £250 to £350 per annum. The demand for electric current 
still continues to grow. At the present time there is an equiva- 
lent of nearly 31,000 8-c.p. lamps connected, more than 1,000 
having been added during the past month. 

Kanpy (CEvrioN)—The Municipal Council have accepted the 
tender of the Colombo Gas Light Company for the electric lighting 
of this town. Nearly the whole of the streets will be lighted elec- 
trically by means of 16-c.p. incandescents, and five 700.c.p. arcs 
will be erected in the centre of the town. About fifty 16-c.p. 
incandescents will also be used in lighting the market. 


LisgCRN (IRELAND).—A scheme for the electric lighting of this 
district has been pepara by Mr. Dashwood, of Belfast. The 
scheme, which provides for the supply of current for private as 
well as for public purposes, is at present under consideration by 
the Streets Committee. 

LivERPOOL.—The work of extending the electric light mains in 
Liverpool proceeds apace. At the last meeting of the Lighting 
Committee it was decided to extend the mains to Clarence, Old 
Hall and Brook-streets and Prince’s-rcad. It was also decided to 
proceed with the extension to the Park-lane district at an estimated 
cost of about £1,150. 

LLANDUDNO.— The Colwyn Bay and Llandudno Light Railway 
Syndicate have submitted plans and estimates to the District 
Council of the light railways which it is proposed to construct in 
the district. On the motion of Mr. Bevan the application has been 
referred to the Electric Lighting Committee, as was also a commu- 
nication from the Colwyn Bay District Council suggesting со-орега- 
tion between the two authorities in the construction of a scheme 
of light railways and tramways which would be of mutual benefit 
to both districts. The recent application to the Light Railway 
Commissioners has been withdrawn. 


Lutron.—The Town Council have received a notifaction from the 
Board of Trade that the question of the revocation of the Luton 
Provisional Order has been deferred for a further period of 14 
months. 

NEWCASTLE-UPON-T YNE.—The City engineer (Mr. Laws) is at 
present prosecuting inquiries into the subject of lighting the quays 
electrically. A good deal of night work is carried on, and the 
Quayside Committee consider that the introduction of the electric 
light would materially facilitate this work. The question of working 
the cranes by electricity is also under consideration. 

NoRwicH.—For some time past the Law and Parliamentary 
Committee of the Town Council have had under consideration the 
rival proposals of the New General Traction Company, who wish 
to construct tramways, and of the British Electric Traction 
Company, who are applying for powers under the Light Railways 
Act to construct a system of light railways in the district. In both 
cases it is proposed to employ electricity as the motive power, 
and, after carefully considering the whole question, the Committee 
recommended at the last meeting of the Council] that sanction be 
given to the scheme of the New General Traction Company, pro- 
vided that an arrangement could be arrived at with regard to the 
routes and other details of the scheme, and that the application 
of the British Electric Traction Company be op Mr. 
Hackblock, who moved the adoption of the report, said they 
were obliged to come to some definite decision in the matter, 
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as the Light Railway Commissioners would hold an inquiry at 
Norwich on May 14 in connection with the light railway scheme, 
and as the Committee could not recommend the expenditure of 
between £200,000 to £250,000, which would be necessary if the 
Council decided to themselves construct tramways in the district, 
they were therefure obliged to come to the best terms they could 
with the New General Traction Company. One of the reasons 
why the Committee favoured the tramway scheme was that the 
promoters proposed to bear some of the expense in connection 
with the widening of certain streets along the route. An amenl- 
ment was moved that both schemes be opposed, and that the 
. Committee be requested to appoint a sub-committee to obtain 

expert advice as to whether the Corporation could advantageously 
either lay down the lines themselves and lease them, or alter- 
natively lay down the lines and undertake the management of 
same. After some discussion the matter was adjourned. 


OrpHAM.—It is announced that the approximate profits on the 
electricity supply works during the past year amount to £1,080, 
and this sum would have been considerably increased but for 
unforeseen expenditure in connection with the alteration of pres- 
sure and other matters. A new scale of charges for electric 
current has just been introduced—viz., 44d. per unit for the first 
two hours, and 34d. per unit afterwards. 

PLymoutH.—Messrs. Lord and Shand, of Westwell-street, Ply- 
mouth, have secured an order for putting down an 80 16 c.p. light 
plant at the new works of the Devon and Cornwall Ice and Cold 
Storage Company, Plymouth. The wiring is to be carried out on 
the British Insulated Wire Company's system of twin conductors. 

Portar (LoNpoN).— The General Purposes Committee of the 
Board of Guardians are making inquiries into the question of the 
electric lighting of the workhouse and offices. 


the Reigate Corporation and the Dorking and Barking Town District 
Councils. 


STOCKPORT. —At the recent meeting of the Stockport Tradesmen’s 
Association the opinion was generally expressed that something 
should be done to establish an electricity supply station in the 
district, and that an effort should be made to improve the tramway 
service. A resolution was unanimously adopted urging the Gas 
Committee to push forward the question of electric supply. 

Taunton.—The seal of the Council has been affixed to the 
agreement with the Electric Lighting Extension Syndicate in con- 
nection with the scheme for the free wiring of customers’ 
premises in the town. Dr. Fleming, who has hitherto acted as 
consulting engineer to the Conncil, has notified that he cannot 
continue to act in that “р? at the present rate of remunera- 
tion, and that consequently his connection with the Borough will 
cease after June next. | 

Tue TELEPHONE IN MANCHESTER.— The Town Council of Man- 
chester has followed the example of Salford, and has passed a reso- 
lution in favour of the objects of the proposed new telephone 
enterprise for the district. | 

WINCBESTER.— Official notice is given of the transfer of the 
Winchester Electric Lighting Order (1895) to the Winchester 
Electric Light and Power Company (Limited). | 

WrirHAM (Essex).—It has been decided to form an electricity 
supply company for this district. Mr. J. A. Kuner will act as 
1 000 and secretary of the Company, which will have a capital 
of £1,000. 

a E 


| PATENT RECORD. 
— ü 
A record of Applicati Patents and Patent Specifications Published 
н ауре. Jor da 3 Mn. J, С 5 Fel. Chartered Inst. 
, 7 Chancery- ory informati 
the sabe ean be obtained, ques | с lbid тыш 
APPLICATIONS FOR PATENTS. 


March 15, 1897. 

6,720. P. E. Gronarr. Birmingham. А new or improved electrical 
apparatus for perforating designs.* 

6,745. А. H. MavEs. Hove. The Mayes electric accumulator plate.“ 

6,751. B. Dukes. London. Improvements in electric bells. (J. G. 
Mehne, Germany.) 

6,775. L. MaicHE. London. Improvements in connections of telephonic 
and telegraphic instruments to conducting lines. 

6,774. W. С. JOHNSON. London. Method and appliances for brazing or 
soldering by electricity. | | 

6, 778. C. F. P. STENDEBACH and О. H. Linker. Strand. Improvements 


in electric current conducting apparatus for electric railways with 


underground feed.* 


| 7,030. С. Н. B. ELPHINSTONR. 


. 7,034. G. Н. Сомарох. 
PROVISIONAL ORpERs.— Provisional Orders have been granted to |, 


7,412. N. H. HoLLAN D. London. 


6,782 H. EDMUNDS. London. Improvements in insulated electric con · 


ductors, 
March 16, 1897. 
J. ENTWISTLE, of the firm of E. K. Dutton and Co. Manchester. 
An improved storage battery. (C. T. Barrett, United States.“) 
6,820. D. Neare. Edinburgh. Improvements in and relating to arc 
lamps. 
6,825. F. M. Lewis. Leeds. Improvements in connection with the supply 
of current to and governing arc lamps. 
6,865. M. Vipat. London. A portable coin-freed apparatus for gene- 
rating Röntgen rays. 


6,818. 


6,868. T. E. Арлмѕ. London. Improvements in electric arc lamps.“ 
March 17, 1897. | 
6,929. F. TavLon, A. COOKE, and B. W. D. MONTGOMERY. Belfast. An 


improved diaphragm for separating the gases in electrolyeis of 
sodium, chloride and other salts and other improvements. 

6,962. J. Guise. Birmingham. Certain improvements in electro-plating 

apparatus. 

A. PETZENBÜRGER. Liverpool. 

supply for electric railway s.“ 

7,012. R. DIESEL. London. Improvements in supplying electrical energy 
to electrically propelled aerial machines and balloons.* 

7,020. F. C. PARKHURST. London. Improvements in or relating to the 
converaion of electric currents. 

7,024. G. W. ре ToxzzLMANN and C. W. BAKER. 
ments in electric welding. 

7,027. A. J. MAR AND. London. Improvements in and relating to 
secondary batteries or accumulators and the manufacture thereof, 

London. Improvements in electrical 


7,605. 


An improved system of current 


London. Improve- 


signalling apparatus. 
March 18, 1897. 
London. An improved electrical terminal. 
7,096. Н. Е. PARSHALI. London. Improved method of regulating the 
speed of series electric motors.“ | 


7, 113. F. H. Perry. Liverpool Improvements in primary batteries. 
7,121. H. T. Marks. London. Improved device and means for arresting 
lightning. (J. T. Todman, South African Republic.) 


March 19, 1897, 

7,189. M. Orr, Jun., and A. SILBERMANN. 
supply for electrical railways.“ 

7,212. G. E. Dixox. London. An improved rheostatie apparatus par- 
ticularly applicable to the starting of eleetro- motors. 

7,255. Н. EpmMunps. London. Improvements in switching apparatus 
more especially adapted for use with electric motors. 

March 20, 1897. 
Derby. Improvements in junction boxes for 


London. Improved current 


J. E. STEWART. 
electric cables. 
E. L. JosgPH. London. Improvements in brushes for the commu- 

tators of electric dynamos and motors.“ | 

Н. С. Brown. London. Improvements in fittings for electric 

lighting. 

7,514. F. E. Everarp. London. Improvements in or relating to accu- 

mulator plates or electrodes for secondary batteries. 

C. O. Bastian and F. M. Ѕтлохтох. London. An electric circuit- 

hour meter or automatic cut-out. 
March 22, 1897. 
7,566. G. E. DuTERTRE. Brussels. Electric culinary appliances. 
7,568. A. A. CorniNas. Brighton. Improvements in and relating to an 
. improved method of printing by means of electricity. 

7,575. W. O. SmitH and G. K. B. ELPHINSTONE. London. Improvements 
in apparatus for controlling the action of electric motora at a 
distance. 

7,881. P. ScHanr. Londen. 

7,598. A. E. WROTTESLEY. 
for electric wires. ; 

7,405. C. W. S. CRAWLEY and А. Soames. London. Improvements in 
prepaid or coin-freed electric meters. 

An improved telephone switchboard 
indicator or annunciator. (Date applied for under Patents, &c., 
Act, 1883, Section 103, September 2, 1896, being date of applica- 
tion in Canada.)* 

7,415. W. К. №. Gard. London. 
sign. 

7,420. A. J. ManQUAND. London. Improvements in electrical resistances, 

7,421. R. Е. K. STUBBS. London. Improvements in or connected with 
the electric lighting of buildings or other areas. particularly 
applicable to fire brigade stations, asylums, hospitals, hotels, 
ships, and like institutions. | 

March 23, 1897. | 

7,462. В. С. Saver. Bristol. Improvements in the permanent way апа 
wheels for electric cars.* | | 

7,474, J. N. Newsom, U. S. A. Improvements in telegraphically-operated 
signals.“ | 


7,272. 
7,505. 
7,509. 


7,515. 


Improvements іп electric glow lamps. 
London. Improvements in terminal clamps 


A new or improved electric advertising 


7,487. A. К. BAYLOR. London. Improvements in or relating to auto- 


matic speed-governors for electrically-propelled vehicles. 
7,497. Н. Н. Lake. London. Improvements in regulable transformers 
| and in regulating alternating-current dynamo electric machines. 
(General Electric Company, United States.)* 
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Improve- 
mps. 


7,545. J. Н. DOUGLAS-WILLAN and F. E. W. Bowen. London. 
ments in the manufacture of filaments suitable for electric 
March 24, 1897. . | | 
Siemens Bros. AND Co. (LiwrrED) London. Improved means 
for preventing installations for electrical transmission of energy, 
in particular electrical railways, from causing disturbances in 
telephonic circuits. (Siemens and Halske, Germany). 
ЅІЕМЕХ$ Bros. AND Co. (LiurrED) and H. C. LEAKE. 
Improvements in electrical motor generators. 
R. B. RoxBy. London. Improved means of applying the heat of 
the electric arc for welding, soldering, and other purposes. (A. 


Hirsch, Germany). 
March 25, 1897. 
7,772. London. Improvements in alternating- 


7,645. 


7,646. London. 


7,671. 


W. LANODON-DAviES. 
current motors. 

J. E. Kixasserry. London. Improvements in selective sigua 
apparatus for party telephone linea. (The Western Electric Com 

` pany, United States.)* 

W. J. S. BARBER-STARKEY. London. Improvements in or relating 
to electrodes for secondary batteries. 

March 26, 1897. 

E. W. Cowan and A. STILL. Cheshire, Improvements i in electric 
switches. 

E. W. Cowan and A. STILL. An improved method of ошер 
alternating-current electric circuits. 

Е. Норе-Јохез and G. B. Bow LL. Liverpool. 

electrical clocks and similar instruments. 

J. W. Gress. Liverpool. Improvements in or relating to dynamis 
or electric motors, and in apparatus for driving fans by electricity. 

Н. H. Lake. London. Improved apparatus for controlling and 
registering the time of working of electric lamps. (Société 
Anonyme des Horloges Electriques, Cauderay, Switzerland.) 
| . . March 27, 1897. 

F. Hurd. London. Improvements i in wheels or pulleys for re- 
ceiving and transmitting motive power by cords, bands, chains, 
or connecting rods, which improvements are applicable to veloci- 
pedes, motor cars, electric generators, and various classes of high- 
speed machinery. 

SIRMENS BROS. AND Co. (ЇлмїтЕр). London. Improvements in 

the electric propulsion of vehicles and apparatus therefor. 
(Siemens and Halske, Germany. ) 
E. A. JaHNCKE. London. Improvements in and connected with 
e'ectric batteries. 
C. А.О; BRAUNERHJELM. London. Improvements in or connected 
with electrically-operated gas burners. 
March 29, 1897. 
London. Improvements in incandescent 


7,174. 
7,775. 


7,823. 
7,824. 


7,868. Improvements i in 


7,870. 
7,877. 


7,950. 


7.955. 


7,958. 
7,982. 


C. J. P. ROBERTSON. 
_ electric lamps. 

A. C. Brown, G. R. NxlLsOx, and R. Bury. London. An im- 
. proved power storage system and secondary motor for traction 
systems. 


SiBMENS BROS. AND Co. (ІлмітЕр). London. Apparatus for 
transmitting motion to a distance by means of electrical energy. 
(Siemens and Halske, Germany). 

L. W. Heats and J. Н. FiELD. London. A new or intproved 
regulator for governing the pressure of electric circuits connected 
with primary or secondary batteries. 

D. G. FirzGERALD. London. Improvements in elements for 
secondary battéries and electrodes for electrolysis. 


С. H. CrARKsOox. London. Improvements iu and connected with 
electric signalling on railways. 


SPECIFICATIONS PUBLISHED. 


Nots.—All specifications can now be obtained at the uniform price of 
8d. each. 1806. 


4,174. Sine AIR. Method ot fixing caps to Ре еч electric ТЕА 
and joining the leading-in wires of such lamps to contact plates. 

WinTH. Process for the electro-plating.or metalliaation of wood. 

DONOVAN, © Cord grip for electric light fittings. 

BERDITSCHEWSKY. Systen of distribution of electrical currents. 

De FERRANTI. Dynamos. 

Laks (Julien). Secondary batteries. 

EDMUNDS. Electric cables and conductors. 

Gray. Electric motors or dynamos, 

Epmunps, Electrical cut-outs. 


Склнлм. Electro-deposition of metals Баку applicable to 
the deposition of wires. 


ScHINDLER. Electric melting apparatus. ~ 

ScHWARZE. Telephonic apparatus. 

CumMINGs. Electrical resistance devices. 

Tuomas, Toors, HuLEN, HENDRICK, HENDRICK AND HENDRICK. 


Means for storing up the electricity generated by the application 
of the brakes to the wheels of motor cars or locomotives. 


KarsER. Electrical ignition apparatus for petroleum and other 
lamps and candles. 


29,615. Нлорлм. (Piquet.) 


8,019. 
8,036. 


8,041. 
8,018. 


8,059. 
8,070. 


5,963. 
6,477. 
6,899. 
7,195. 
1,255. 
1,649. 
8,216. 
8,397. 
8,410. 


9,565. 
18,785. 
24,594. 
25,844. 
29,883. 


Electric contact bars for electric cars. 


29,685. CHAPMAN (General Electric Company). Apparatus for ЕВЕ; 
by daylight, especially adapted for ships’ use. 
29,843. Mitts (Boulade, Boulade and Pascal). Are lamp for 19 


and other uses. 


29,907. BRAULT.. Manufacture and production of elements or pee for 
electrical storage batteries. 
29,919. THe British THOMSON-Hovuston COMPANY (LIMITED), (Phómson)- 


Electric arc C lampe: 
1897. | 
. Hargis AND. HOLLAND. Secondary "mm and process of 
forming same. i 
. SIEMENS BROS. AND Co, (LIMITED) and GROTEFIELD. Commutator 
connections for dynamo-electric machines and motors. 


1,434. McLaAuGHLIN. Means for operating the electric road switches on 
electric railways. 
1,435. McLavaHuiN. Electric railways on the sectional conductor system- 


. JAMES. Electric precipitation of gold and silver from шы 
solutions. 

. Gover AxD Morrat. incandescent electric lamps. 

. THE BRITISH THOMSON- Houston COMPANY (Штмттер). (Fish.) 
tric meters. 

. THE British TROMSON-HOUSTON Сомғант, LIMITED. (Rice.) Closed 
conduit electric railw vays. 


Elec. 


COMPANIES’ MEETINGS AND REPORTS. 


-a 


Norwich Electricity Company (Limited). 


The ordinary general meeting of the shareholders of this Company was. 
held last week at Norwich, the Mayor (Mr. C. R. Gilman) presiding. E 
The report stated that during the past year there had been & consider- 
able increase in the number of consumers, both for lighting and motive! 
power, and an addition had been made to the generating plant.  Threé:i 
miles of new mains had been laid, bringing the total to ten miles. In view* 
of the continually increasing demand for current, it had become necessary- : 
to extend the buildings at the station in Duke-street, so as to provide space 
for four 300-H.P. engines and dynamos and боега. One of these sets was. 
already on order, and would be fixed during the coming summer. Owing 
to the greater output, the generating expenses showed a diminishing ratio, 
and the Directors feel that they are justified in reducing the charge for 
current used for lighting purposes by 124 per cent. The revenue account 
for the year showed a credit balance of £575. 7s. 5d., to which must 
be added £118, 12s. 6d. from the previous year, making a total of 
£5,869. 198. 11d. After deducting £780 for debenture interest, there was 
a balance of £5,089. 198. 11d. The Directors propose to declare a dividend 
of 44 per cent., amounting to £1,645. 18s. 11d., to place £2,500 to depre- 

ciation account, and carry forward £944. 1s. 

In moving the adoption of the report, the CHAIRMAN said the Com- 
pany had made the most gratifying advance. The income in 1895 was 
£5,845, while last year it had increased to £9,470. The number of cua- 
tomers had risen from 450 to675. The Company now was on an extremely 
firm basis, The reduction made in the price charged for current had been 
received with much approval, and would undoubtedly further increase the 
demand. They had decided to enlarge the station so as to enable four 
more dynamos to be fixed. One of those dynamos would be fixed during 
the coming summer, во that the Company would be prepared to meet extra 
demands. At the outeet the Company had met with a large amount of 
uphill work, but from the figures placed before them they would see in 
what an exceptionally satisfactory position the undertaking now atood. 
The motion, having been seconded, was carried unanimously. 


NEW COMPANIES, STATUTORY RETURNS, &. 


Setup 


GEM DYNAMO-BRUSH COMPAN Y (LIMITED). This Company was regis- 
tered on April 14, with a capital of £5,000, in £1 shares, to acquire certain 

tent rights for France, Germany, Belgium, and the United States for 
mprovements іп dynamo brushes, to enter into an agreement with Messra 
F. J. and R. Chaplin, Aston, Birmingbam, and to carry on the business 
of manufacturers of and dealers in brushes for dynamo electric machines. 

W. LUCY AND OO. (LIMITED).—This Company has been registered, 
with a capital of £12,000, in £10 shares, to acquire and carry on the 
business of electrical and mechanical engineers, iron founders, &c., hitherto 
carried on by W. Lucy and Co., at Oxford. The first Directors are Mers. 
C. A. Kelley, J. Hardie McLean, and G. Gardiner. 

WALTER V. SCOTT AND COMPANY (LIMITED).—This Company was 
registered on April 13 with a capital of £5,000, in £1 shares, to enter into 
an agreement with Mr. Walter V. Scott, electrician, and to on the 
business of manufacturers of and dealers in electric generators and motors, 
accumulators, lamps, fittings, elevators, and other electrical apparatus, 
also the business of mechanical and civil engineers, founders, machinists, 
telegraph and telephone engineers, &c. The first subscribers, with one 
share each, are: — Walter V. Scott, electrician, A. J. Vince, F. W. Loxton, 
C. M. Trevor, A. T. H. Scott, M. M. Cousins, and E. W. Browne. 

WEST COAST OF AMERICA TELEGRAPH COMPANY (LIMITED).—This 
Company was registered on April 12 with a capital of £152,520 in shares of 
42. 10s. each, to acquire and take over as a going concern the business of 
the West Coast of America Telegraph Company (Limited), to énter into 
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agreements with the said Company and its liquidator, and with the 
Brazilian Submarine Telegraph Company (Limited), and to carry on the 
business of a telegraph company in all or any of its branches. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).—The annual return to March 10 has been filed. The nominal 
capital is £250,000, in £5 shares ; 40,000 of these have been taken up, and 
the full amount has been called and paid. 

CHELSEA ELECTRICITY SUPPLY COMPANY (LIMITED).—The annual 
return to March 17 has been filed. The nominal capital is £200,500, 
divided into 34,000 Ordinary shares of £5 each, 6,000 Preference shares of 
£5 each, and 600 Founders’ shares of £1 each. 26,000 Ordinary, all the 
Preference, and all the Founders’ shares have been taken up, and 6,666 
Ordinary and 500 Founders’ shares have been issued as fully paid. The 
full amount has been called on the remainder. 


CITY NOTES. 
— ' 

MEMORANDA.—Bank rate, 24 per cent. (April 8, 1897). Price of silver 
28 54. per os. (April 22nd). Consols (23 per cent.) 1114—1124 for money, 
112—1124 for account; 21 per cent. 1043—105} (April 22nd). Stock 
Exchange Settling Days: Consols, May 5th ; Stocks and Shares Continua- 
tion Days, April 26th and May 11th; Ticket Days, April 27th and 
May 12th ; Pay Days, April 28th and May 13th; Mining Share Carry-over 
Days, April 24th and May 10th. 

BOURNEMOUTH AND DISTRICT ELECTRIC SUPPLY COMPANY 
(LIMITED).—The annual general meeting of this Company was held at 
Bournemouth last week. The Chairman (Mr. Aymor H. Sanderson), in 
moving the adoption of the report and accounts, referred to the progress 
made by the Company during the year. There could be no doubt that 
the whole of the money spent on capital account during the year had been 
well and judiciously expended. The total income for the year had been 
£8,243, against £7,431 in the previous year—an increase of 15 per cent.— 
which was, to his mind, very satisfactory, especially in view of the fact that 
the expenditure upon coal and other fuel had, at the same time, decreased 
by 11 per cent. The average price paid by consumers during the year 
came out at only 64d. per unit, and in some cases the price was as low as 
534. per unit. The prospecte for the present year were most encouraging. 
The equivalent of 542 8-c. p. lamps had been connected since January, and 
302 more were awaiting connection. He felt confident that the result of 
the present year's working would certainly equal their anticipations. The 
motion was seconded and carried. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended April 18 were £845, against £921 in the 
corresponding week of 1896, a decrease of £76. The total receipts for 
the half-year amount to £16,684, against £15,260 for the corresponding 
period of 1896, an increage of £1,424. 

CITY OF BIRMING TRAMWAYS COMPANY (LIMITED).—In addition 
to paying the usual d ture interest of the 5 per cent. dividend on the’ 
Preference shares, this Company have declared au interim dividend at the 
rate of 5 per cent. per annum on the Ordinary shares. 


EDMOUNDSONS’ ELECTRICITY SUPPLY CORPORATION (LIMITED).—In 
another page will be found the prospectus of this Corporation, which has 
been formed for the purpose of purchasing and extending the old-established 
business of Edmundsons (Limited), engineers and electricians, 19, Great 
George-street, Westminster, London. The capital is £200,000, divided 
into 45,500 Cumulative Six per Cent. Ordinary shares, and 4,500 Six per 
Cent. Non-cumu'ative Deferred shares of £5 each. Applications are at 
present invited for 20,000 Ordinary shares at par, payable £1 on applica- 
tion, £1 on allotment, £1 on Jan. 1 next, and the remainder in calls not 
exceeding £1 per share at intervals of not lees than three months, The 
prospectus states that dividends of not less than 6 per cent. per annum 
have been regularly paid by the vendor Company since its formation in 
1888. The chief object in making the present issue is to provide addi- 
tional working capital so as to acquire and carry out certain contracts 
and concessions for erecting electricity supply stations in Winchester, 
Salisbury, Folkestone, and Ventnor. A supply station on these lines at 
Shrewsbury is stated in the prospectus to be working very satisfactorily. 
The Corporation acquire the business of the vendors as from June 
50, 1896, upon the basis of the balance-sheet of that date, for £75,000, 
£9,000 of which is payable in cash, £43,500 in Ordinary shares, 
and £22,500 in Deferred shares. The Directors, all of whom are 
associated with electric lighting undertakings, include Mr. J. R. Wigham, 
J.P. (Vice-Chairman of the Alliance and Dublin Consumers’ Gas Company), 
and Mr. Francis E. Gripper, M.I.E.E., who are respectively Chairman and 


ended April 15 is £2,710, against 


Managing Director of the new Company. The former gentleman was 
chairman and the latter manager for many years of the successfyl vendor 
Company. The secretary is Mr. Frederick Payton, and the offices are at 
19, Great George-street, Westminster, S.W. Prospectuses and forms of 
application may be obtained from the brokers (Messrs. Fenn and Cros- 
thwaite, 44, Coleman-street, London, E. C., and Messrg. Goodbody and 
Webb, Daine-street, Dublin), the solicitors (Messra. Ashurst, Morris, Crisp 
and Co., 17, Throgmorton-street, E.C.), or at the offices of the Company. 
The lists opeu this day (Friday), and will close on or before Tuesday, the 
27th inst., for both town and country. | 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 18th inst. amounted to £1,478. The 
amount for the corresponding week last year was £1,151. Increase, £227. 

MANCHESTER CARRIAGE AND TRAMWAYS COMPANY (LIMITED).— 
In their report for the half-year ended Feb. 28, the Directors of this Com- 
pany refer to the bills of the Manchester and Salford Corporations now 
before Parliament, in which power is being sought by the Councils to work 
the tramways in their districte, ‘and to introduce eleetric traction. 
Petitions have been lodged against both bills in order that the interests 
of the Company might be properly safeguarded. à 


OSWESTRY ELECTRIC LIGHT AND POWER COMPANY (LIMITED).—The 
annual meeting of this Company was recently held at Oswestry, the Chair- 
man (Mr. A. Wynne Corrie) presiding. In moving the adoption of the 
report the Chairman said that during the year very satisfactory progress had 
been-made. Various extensions of the mains had been carried out, and they 
had erected a third engine and dynamo, and they were now in a position to 
supply more than double their present demand. They had found it judi- 
cious to change their voltage from 205 to 220, so that they were now enabled 
to supply customers situated at & much greater distance from the works 
without increasing their cable. At the beginning of 1896 they bad 470 
lamps connected, which number increased to 1,120 in December. The 
Chairman next referred to the differential method of charging. for current 
which had recently been introduced. Considering the uphill fight they 
had at the start, and the heavy legal costs they had to bear, he thought 
the Company had made good progreas The number of units generated 
in 1896 was 15,965, and of this number 16,453 units were sold, 238 were 
used at the works, and only 274 were unaccounted for. The report was 
adopted, and a dividend of 3 per cent. was declared. 


STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to allow 51,951 Preferred half shares of £5 each (£1 
paid), 2,570 Preferred half shares of £5 each (fully paid), and 54,521 
Deferred half shares of £5 each (fully paid) of the Central London Railway 
Company (Limited), to be quoted in the Official List, in lieu of 2,570 fully- 
paid and 51,951 partly-paid shares now quoted, | 


WEST COAST OF AMERICA TELEGRAPH COMPANY (LIMITED).— 
Notice is given in another column that this Company will be pre- 
pared on Friday, the 30th inst., to deliver scrip representing First Mort- 

Debentures of the Company, bearing interest at 4 per cent. from 
January 1, 1897 (the principel and interest of which is guaranteed by the 
Brazilian Submarine Telegrapb Company, in accordance with an agreement 
dated 20th inst.), in exchange for Debentures of an equal nominal amount 
of the West Coast of America Telegraph Company, Limited (in liquidation), 
with all unpaid coupons attached, or to pay the principal due on the said 
debentures and interest to 30th inst. Debentures of the old Company 
are to be lodged three days for examination, after which interest on the 
outstanding debentures will cease. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—Thi 
Company's traffic receipts for the week ended April 16 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £1,951. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).— The 
estimated amount of the traffic receipts of this Company for the half-month 
2,805 in the corresponding period of 
1895. The December receipts (estimated at £5,105) realised £5,103. 

WESTRALIA (LIMITED).—At the recent extraordinary general meeting 
of the shareholders of this Company the Chairman (Mr. G. P. Ernest), in 
moving a resolution in favour of the reconstruction of the Company, said 
that they owned nearly half of the share capital of the local Electric Light- 
ing Company. At the present moment that Company was in full working 
order, and they were now supplying Coolgardie with 600 lights. They 
had purchased plant capable of supplying current to about 3,500 lights, 
and this was now on its way out to Australia. At the present time 
their income was about sufficient to balance the expenditure. When 
3,500 lights were connected they might safely reckon upon making such 
profits as would enable the Electric Lighting Company to pay dividends, 
and such dividends would, of course, benefit their Company. The meeting 
was eventually adjourned for three weeks, 


ELECTRICAL COMPANIES' 


SHARE LIST. 


Preeunt | AMOUNT PAST geneous w роз RATE PER ; Busnes рони 
oF . | EER’S PRICE | Wednesday, | CENT. RIN 
AMOUNT. | SHARE. | DEAD. NAME ' APRIL 13. April 31. | YIELDED. DIVIDEND DUE. | ENDING APRIL 17. 


ELECTRIC RAILWAYS ano TRAMWAYS. 


Highest | Lowest 


. £10 8/0 | Central London Ordinary ........... 9 10 9] 10 217 2 | June and December war 
407,049 .10 l Do. (£46 paid) 526 % % „%% „ „% „ W % „ „% „„ % зо осоо о. „ „„ % „„ „ ов 6 54 6 8 0 0 97 97 oe $9. ж 
wo Stock 19% and South London Railway Con. Ordy. = = .. 59 61 59 61 211 8 Januaty and July . 60} 59} 
8,119 £5 Y 6 Preferenoo = = a = æ > 15) 16 1654 16 8.2 6 aS ўз ъа i» 
128,171 | Stock 4 Do. 4X Perpetual Debenture —......| 189 141 189 141 217 2 | May and November PS a 
54,000 10 1/93 Солано And CUY Ordinary (£8 раш) Kaos dV beds 10 113 103 Hi 2 2 8 | Juneand December ltr, 19] 
87,600 10 8 Liverpool Overhead Railway агу e a 1213 121$ 12 12 2 4 6 | February & August xs E 
10.000] 10 Г Do. 4 JJ JJ 1 J 16} |82 0 : : : 
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£100 Cort 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS 
NAME. WEEK'S PRICE 
APRIL 18, 
| 

Anglo-American ЖАЛИЫ. atl 49 52 

Prefeirel....... ‘ee пакета Отело s 93} 941 
Do. Deferre4 ee „„ „% „% „% „ „ t 72 8] 

* African Direct Telegraph (Кей). c 

Amazon Tele . MEAT ИР," 4} 53 

Brazilian Submarine * 15 154 

es ct r Cent. Debs. And ‘Series, 1900). 113 117 

Comm Cable Capital Stokkkkk >s 162 167 

Cuba Submarine rr eee ee ee ee ешт жо ++ 10 11 
Do. Preference 10 ж S ppt qe 19 20 

Hii s Spanish (fully p эла 6898 «94€ аъ» go 8) 4) 

3 10 per Cent. Dar ulajive Preference ..xd 10 10 

Do. 4j per Cent. Debentures .......... sa.. 1057 103 
Direct United. States Cable, 1877 — - Xd 8} 9} 
. НИ ЫНЫ ЧЫНАРЫ АЕР ао «o X 17 174 

Do. 6per Cent. 'Camulativa Preference . xd 18 19 

* Do. à per Cent. Mort. Debenture Stock (red ) 127 130 
Do. 5 per Cent. Debentures, 1899.... e ss.. ~ 103 106 

Hastern — ³ ͤ sacs pn кези ка» э лоз чо еа ночо 17} 18} 
Do. Е per Cent. Debenture Stock 127 180 

* Do, 4; с. (Austin. Gov. Sub.) Debs. 1900  .. 10) 104 

*Eastern and 8. African 5 p. Cent. Mor. Deb. Hn 10) 104 

* Do. 4% Mo Debentures, 1909..........| 107 110 

* Do. 4% Ma us Sub. Debs. (regd.) .. . — 109% 112% 

| Globe Telegraph and Trust . —— des conn bá és 11 11j 
Do. г Cent. Preferen e 1 174 

Great Nort ern of Copenb agen А 24 25 

* ро брег Cent. Debs., 1853 issue Serles 3 10? 105 

Indo-European .......... 55 58 

*London Platino-Brazilian 6 per Gent. Debs., 1901. 107 110 

Pacific & Europeau Tel. 1% SEA ae иче 1942 .. 197 110 

Reuter's . “ТҮЛҮГҮ ГОС АА 7 8 

Submarine Cables Trust 2 . cas. OX 508. “epn. 138 143 

West African Telegraph ..................= - 5 6 

Do. брег Cent. Debentures (red. 12 101 104 

„ — cect à cb фа «> 1} 

ро. 8 per Cent. Debentures, 1902 ...........| 103 108 
* West India and Panama _.....,................... E. v3 
| Do. 6 per Cent 1st Preference ............- 11 11 
| Do. 6per Cent. 2nd Preference .......... 9] 10 

* Do. брег Cent. Debentures, 1917 107 110 

Western and Brazilian . — 2 оо 71 8} 
Do. 5 per Cent. Preferred Ordinary — = 6} 6} 
Do. Deferred Ordinary .... obese 13 2} 

* Do. брег Cent. Debs., Series ' A. 1910 .. - 112 110 

' Do. 6% Mort. Debs., Series B“ 1910.. 109 113 

*Western Union 77 1st Mort. D Bonds 1902 107 112 

* Do. ò per Cent. Sterling Bonds (red.) ...... 100 105 

t 
TELEPHONES, 

Chili Telephone (fully paid в} 3} 

Consolidated Telephone Const. & Maintenance .. 10 ix 

Monte Video Telephoae 6 per C»nt n 2 24 

National ...... ejes 6} €i 
Do. 6 per Cent. “Cumulative ist Pref. * 15 17 
Do. 6% Cumulative 2nd Pref. (fully pald) . 15 17 
Do. 6% Non-Cumulative 8rd M (fally paid) 6 6} 

* Do. Debenture ones Bae OUL) ve anas vos 102 105 

Oriental . CS when oes pease § 1 

United River Plat. 8 8} 

* Do. 6 per Cent. Debenture Stock (red. ae oe 100 105 

ELECTRICITY SUPPLY COMPANIES. 

PRIMA Riectric Supply (fully paid) .... = $ 
EFA A laica ке 8 Fi 

2 London Electric Lighting (fully paid) .. .. 21 22 
6% Cumulative Pref. (fully paid)..—.... 165 11% 

Do. 57 Debenture Stock (red.) 132 138. 
‘Charing Cross & Strand Electricity Supply Corp. . 11 1} 

Do. Ha per Cent. Preference ................ 
Do. 5 per Cent. Debentures (red.) * 

Chelsea Bondy Supply Ordinary ..........- & 9} 

* Do. 43% Dabenture Stock (red.) 112 115 

County of London & Brush Prov. Or. fully paid) 11 12 
Do. 6% Cumulative Preference..... сөм aov aio | 144 15 
Do. i:suelat?2 prem. (fully paid) li 14] 

London Electric Supply Ordinary йәә; өй 13 1} 
Do, . РЕ ED iiv Sq vU. axe Palabras | 8 3j 

Metropolitan Electric Supply Ordinary .. ..xd 16 17 
Do. issued at 2 prem. (Er and prem. paid) .. 12 13 
Do. 44% Deb. Stock First Mortgaze TEMP. ae 

Notting Hill Electric Ordinary ..........-e o.c 12 13 

Rand Electri 1 ly 

* Royal Elec. Co., of Montreal 417 ist Mort. Debs. | 101 108 

St. James and Pall Mall Electric Ordin ^o ос» 14) 1:4 
Do. 7 per Cent. Preference 94 104 

* Do. 4 рег Cent. Debenture Stock (ral. DE s E И 

Westminster Eiectric Supply (fally paid) .. zl Sep M 

ELECTRIC MANUFACTURINC, &o., COMPANIES. 

Brush Electrical Engineering .. RN 1 1 
Do. в рет Cent. Pref. Non-Cumulative .... 14 13 
Do. 4} per Cent. Perp:tual Debenture Stock 104 108 

* Do. 2nd Dabenture Stock (ced .) 95 9) 

British Aluminium Ordinary UP з» ACRAS Ua: F 
D». 77 Cumula ive Preference... ...........| 

Castner-Kellner Alkali C ». (123. 6d. paid) . Ly 1 1 

Crompton and Co., 7 per Cent. Cumulative Pref | 11 94 
D. ust First Mortgage Debentures (red.) 90 95 

Edison and Swan United (A“ Swan) (£3 paid) 13 21 
ee e retdc s iv doge 8 1 
Do. 447 Mortgage Debenture Stock red.) 105 11) 

Go : ogc nur a pZARZ е» 4x 1j 1? 
Do. 7 per Cent. Cumulative Prei... 2? 8} 

Elmore's Patent Copper Depositin g ł 1 

W. ve перио. s Telegraph Works Ordinary ...... | 19 20 

E Canh: nn éd 183 191 
Do; E % Mortgage Debentare Stock (red.) .. 107 112 

India Rubber, Gutta Percha, &c., Works .. ..... 204 213 

* Do. 4% First Mortgage ‘Debentures (red. Jee 104 107 

Manchester Edlson-Swan A " (£1 10s. paid) .... 

„Telegraph Construction and M ntenance bM bd ida. 84 37 
Do. ö per Cent. Bonds (red. 189 103 106 

Willans And A Robinson Ordinary. мер 3 sad 8 9 
Do. 6% Cumulative Preference ,............ d 74 

* Do. 444 First Mort. Deb. Stock (fully paid).. 106 108 


| 


| 


106 


Price 
Wednesday, 
April 21. 
49 62 
93} 30 

73 
100 иќ 
4} " 
111 15 
113 117 
162 167 
10 11 
19 20 
3) 4 
10 10 
105» 103 
8] 9] 
17 174 
18 19 
127 13) 
103 106 
171 18} 
127 130 
100 104 
100 101 
107 110 
1097 112 
>) Nè 
17 174 
94 25 
102 105 
55 58 
107 110 
107 11) 
7 8 
136 141 
Е 6 
101 104 
1} 
193 108 
1} 
11 114 
9) 10} 
107 110 
1 s 
6} 6} 
là 2 
111 116 
109 113 
107 112 
170 105 
9) 3} 
ve , 
9 2 
0) 6j 
15 17 
15 17 
6 6} 
102 105 
$ 1 
8 814 
100 105 
8i 
22 £3 
164 174 
122 186 
103  11j 
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Co CF Sees 


Ew mL e mam RE Aan | weissen | Ome, | nmume pm. | „Donma, Wane, 


Jan., Apr., July, Oct. 


" " 
January and July — 


Ms June, Oct., Dec. 
June and December 
April and October. 
TUN and August 


April and October .. 


January чы шу — 
Jan., Apr., J 


May and N ovember 
February & August 


= en Apr, July, бо Oct. 
Toe, nd сана РА 


Jan., Apr., July, Oct. 
n n 
March & September 
May and November 
March & September 
January and July 
April and October 


J aJaly ~ 
january end July — 


June 'and December 
May and November 


January and Ji uly .. 
May and November 


February & August 


May ‘and November 
March & September 


August 
January and J aly — = 
tober 
February & August 
n "n 
n n 
June and December 


Febraiay. & August 


J une 'and December 
February & August 


2 anuary and J uly .. 


June and December 
January avd July .. 


LET п 


MES and October. 


Iur e and December 
Februar 


April and October 
January aud July .. 


February & August 


Febraary & August 
June and December 


February & August 


June and December 
Sep:ember 


February & August 


January and J uly РА 
March & September 


March and July... .. 
April and October.. 
May and November 


January and July . | 


* In calculating the yield on this security, enn has been made for accrued Interest, but net for redemption, 


BUSINESS DONE 
DuRING WEEK 
ESDING APRIL 17. 
Highest | Lowest 
91) 033 
77 js 
i5 y 
jo ы 
19 — 
Oh 9 
174 17 
185 18 
12 * 
108 
1 TIT 
103 — 
110 к9 
li 13 
941 E 
Че 7 
Er ы 
» * 
100 а 
a 2 
20} 
ił ia 
E E 
ih ni 
n] ia 
17% 16 
Bu] m 
in i5 
."* 11 
144 13 
i ль 
194 19 
215 25} 
Е 
"n д 
71 = 
Lag — 
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BRUSH-VIENNA 


Arc Lamps 


For Direct or Alternating Currents. 


STEADY BURNING. 
SELF-FOCUSSING. 
NO DELICATE PARTS. 
MODERATE PRICE. 


SEND FOR LISTS TO THE-- 


BRUSH ELEGTRICAL ENGINEERING ` 


COMPANY, LIMITED, 
49, Queen Vic Victoria St., London, E.C. 


— — 


CRICACO WORLD'S FAIR—DIPLOMA AND М! AND MEDAL FOR гаа HICHEST AND ONLY, AWARD FOR TROLLEYS, - 
120,000 OF OUR INSULATORS NOW IN USE ON THE BOSTON AND BROOKLYN TRAMWAYS ONLY. 


ALBERT and J. M. ANDERSON, 


89, VICTORIA STREET, WESTMINSTER, LONDON, 8.W. 


ELECTRIC TRAMWAY SUPPLIES. 


*AETNA'" Insuiators and Hangers. 
"ANDERSON" STANDARD LINE MATERIAL. 


TROLLEYS, LICHTNING ARRESTERS, SPECIAL TOOLS, Ao, EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION. REGISTERED TRADB MARK 


SOCIETE D'EXPLOITATION DES CABLES ELECTRIQUES 


(SYSTEM BERTHOUD, BOREL and CO., 


CORTAILLOD, SWITZERLAND. 


2099 o x \ 4 ў 74 545 
ö MANUFACTURED ШО 
IGG: a E PATENTED LFAD-COV COVERED D CABLES той A rt, ee 
i 51 ro fi 4 М q 
T TELEPHONE, TELEGRAPH, 344 
. 
ELECTRIC LIGHT. “Sp 


Special highly-insulated CABLES — High- 
Tension Alternate Current 

As used at Vienna, Innsbruck, —— v evey, 
Montreux, Cologne, Monaco, &c. 


„CORPORATION, LIMITED. 


2 
£500,000. = а | "NE Y T -i M м Ф is | i 
CHAIRMAN, —His Grace the DUKE OF NEW CASTLE. =< 1 = AE wa t e an 
CONSULTING ENGINEER.—F. H. MEDHURST, B. Sc., M. I. E. E. T m 5 & m A U A Eu й i 
39, Victoria Street, Westminster, S. W. | Noalteration. Fit any bearer and all types of boilers. Used at Electric Stations. 
Telegraphic Address : ‘UNIPOLAR LONDON.” Telephone No. 3419. Quicker Generation of Steam. Cost about same as ordinary bars. 
Also Makers Circular Sets supplied. 


The objects of the Corporation are the development and financing of 


pop Electrical and Industrial Undertakings of all kinds. = No, 2 AIR CHANNEL SMOKE CONSUMING BARS (оа A . 
communications should be sent to the SECRETARY at the above 
address, | Apply: GLARKE & CO., Forest Rd., Nottingham. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
 OONNEOTIONS. ` 


CABLE COMMUNICATIONS 


THH 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
FERE TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE- TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to Өр Portugal, Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DU PLICATE CABLE ROUTES to Madeira, St. Vincent, Brant, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
‘to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By "ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Prinolpe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, | 
and Manila. ——————— 

Telegrams should be sent from the Company’s Stations— 
LONDON—II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER. HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, И.С. 


MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
| | GLASGOW—141, BUCHANAN STREET, 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, a Matra Candia 5 Canea, Bitia, 
Rhodes, Trieste, Corfu, Zante, Patras, —— Серамош, Santa Tinos, Andros, Zea, and 
e Gree 


This Company’s Cables are worked. by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


' cc T 
поете COT A BASTERN,”* “ылыш =» 
| Books of Forms and Tariffs forwarded post free on application at the Company’s Chiet Offices as above, or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 60, Old Broad Street, E.O, By Order, GEORGE DRAPER, Seeretary. 


— PLE — 2 = ee | 
— - — $ X —ͤ — —¼— —— s ER 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY Р СОГА Т, IRIS. 


DIRECT OVERLAND TELEGRAPHS 


OONNECLED WITH 

INDIA, OEYLON, BURMAH, PENAN G, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Speolal Staff of Skilled 
. ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


accepted ab the Company's Offices— 

LONDON : 18, Old E Broad Bi Street, E.O., 6 "x 2 Lime Street Square, and 

10 and 11, Mincing Lane, E 

LIVERPOOL: African House, 6, Water Street. 

MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the oh es made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout, 8 Kingd om. 
ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 

Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, = C. 
ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Е.С. 


BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


READY MIXED. SOTA F POSTOS Sas d Electric), 
BLE AT ANY TIME. ch an STEAME YAOHTO ши окоро) LAMP- as ап ectric 
or ALL PUR where a hard and ble surface is ecsentlal, Has stood years of rough w 
THE INDESTRUCTIBLE PAINT resists the рее ер of bere and alkalies. еен for Iron алага. Roofing, Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARI USRLESS, NOT AFFEOTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, 60. 


BROWNING'S PRESERVATIVE ANTI- FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION "sr desi fare 


Prevents decay and makes perfectly Weatherproof Stone, Marble, Trick, Cement, Plaster, Ac. The only solution used on OLEOPATRA’S NERDLR 
which has been preserved by it 18 YEARS. ——————— 


THE PAINTS and the SOLUTION SECURED tho HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885, Telegraphic Address: '' WESATHERPROOP LONDON.” 


Duncan Wallet and Co., 


E P P S S Shippers of Wines, Spirits, Teas ова, dsos, in Bond, 


88, 
GRATEFUL—COMFORTING, 114, FENGHURGH STREET, LONDON, E. C. 
made for supply of Telegraph Stations & Cable Steamer sabroad. 


COCOA EC 
KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STREAMERS, Messrs, SHAW, SAVILL, & ALBION CO,'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LIRE, RATIONAS 
LINE, STAR NAVIGATION CO0., Messrs. GEORGE THOMPSON & (0, „ Messrs, LAMPORT & HOLT, Messrs, MILBURN & CO., r. T. LUND, The 
EASTERN & AUSTRALIAR STRAN NAVIGATION CO., and other large Fleets of Steam and Salling Vessels. Agents at all the Prinelpal Ports. 


Particulars, Circulars, and Testimonials will be sent In answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, - GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS | " KIRKALDY LONDON." 


: CLEOPATRAS NEEDLE - 
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TER EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, Ut 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Larmo, „> 
TER WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


00000000000000 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE OOLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR, SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


. BRITISH PORTUGUESE. | FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
LAGOS : “a 
S. THOME. WHYDAH. : 
BONNY, BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
-Books of Forms, Tariffe and all Information can be ol talned at the Compeny’s Head Offices, Winchester House, 50, Old Broad Street, E.C. 
By order 
Н. E. ILANK, Secretary, GEORGE DRAPER, Secretury, I. OAMBROOE, Secretary, 
Азмоли Dinzor Taoxromaen Company, Eastzsx ачр Sours Arrican TarzocRAPH Wer Árzicam TeLzoxarm Compans. 
Company, ! 


4. 
cl 
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THE MS SUBMARINE TELEGRAPH COMPANY, Lm. 
THE WESTERN « BRAZILIAN TELEGRAPH (0., Im. 


TEE above Companies connect the Continent of Europe with that ot South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


 TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Argentine Republic—All Station 
Paraguay—All Stations uw CAM эй ы ш 
Bolivia—All Station а — sæ — om 
Ohili—All Stations  .= . = = - oo 
6 | Pora—All Stations n — - - = 


— GGG 
Tariff-Cards, Books of wets, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern." 


By Оврев, 
| | RIOHARD COLLETT, Secretary, 
ГЕР Вовмазіна Tmuzemarm Co., Міконветив Hoose, Ор: BRO D STREET. 


Madeira ._. . . . - — 
баре Verde Islands—8t. Vincent: = 
5 „ 385. Ic - - o - 
Brasil—Pernambuco eur ect E. EM x. саш 
„ All other Stations м. se =. .- ... 


d 
9 
6 
5 
6 

` 6 

Uruguay— All Stations .- б^ Е зы лы Um 


es CO BO m P 
оо 0 » m»? 
ю 830 ю с of 
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THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


— — (ꝗV—¹0' 
SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS. OF THE AMERICAS. 
POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all Important places in CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


— . —ä ——ã — 
» То 1 our Oablegrama bel orwarded by this Company's aystem, please mark them ‘Via COMMERCIAL, ' which 
5 VIA COMM ERCIAL. Indication 10 not charged for; or Ал» Company's own forms, bearing Its QLOBE trade mark киле 


| Sraa 
THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


CONNECTIONS. 


HEAD OION: 258, BROADWAY, NEW YORE, U.S.A. | GENERAL ОРЛОВ, LONDON, 
J. W. MACKAY, PRESIDENT. BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET WITNIN, |? 
GEO. G. WARD, VIOE-PRESIDENT & GENERAL MANAGER. FREDERICK WARD, MANAGER IN ENGLAND. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS, 1. ECKERT, President and General Manager. | 


2333. —— 


THE LARCEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to IEW YORK CITY direct. Beth Cables are duplexe?. 
The LAND-LINE SYSTEM of the Compan in AMERICA c wrises 740,000 MILES of 
| X . WIRE, ond 21,000 TELEGRAPH OFFICES. . 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXIOAN the 
OENTRAL and SOUTH AMERICAN TELEGRAPH OOMPANTIES for | 
' ALL POINTS in MEXIOO and OENTRAL and SOUTH ARMERIORA. 


DIREOT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the OUBA SUBMARINE 
‘snd WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. ——— — n 

BICLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 

To ensure the’ Dirsót and Prat Transmission of Монце 3 ony Telegraph Ope t al plac in th Western Homisghers 
‘via Western Union.” M "Teu шт 
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ү x UN S WEEKLY. THE OLDEST. ILLUSTRATED JOURNAL OF Mee i di XN ay 


J ELECTRICAL ENGINEERING, INDUSTRY AND SING m. 


Offices :—1, 2 and 3, SALISBURY COURT, FLEET STREET, bras cde но. RE des M gun CEA eror | 
| _ Telephone 6949 Holborn. devi “ Electrician Newspaper — | ЖЕУ Я 8 yee NC Ve 
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Ero | ELECTRICAL. AND. TELEGRAPH ENGINEERS. „ 
Pc: MANUFACTURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY сол, ELECTRIC цент сол, ESTE e. "15 
| Phe. ‚ ~ ‘the NATIONAL TELEPHONE Co., COLONIAL. GOVERNMENTS, ad iq & VOTER NE 


LE  ELEGTRIG LIGHT TELEPHONE TELEGRAPH = 
`4 Gables’ and Wires; Vulcanised Rubber, Lead Instruments ; Exchange Equipments; Cable Postal, Railway, Fire Alarm d Police МАЕ АСУ, wu 
" . Covered, Armoured; Mains, Concentrics, Flexible Wires, Batteries, Insulalors, Switchboards 2 ments; Railway Signals and Aan . on y ч Уй 
| | Хд Cords. | m private Installations, Gutta Percha Wires. - __ Insulators, uet Cables, Gutta Percha Wires, 4 | 7 aA 
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In all Sizes, HQUAL to the best AMERICAN M АКЕ; РТТ to any length 0 Hundreds of Miles Supplied, 
COPPER RAIL BONDS and CABLES for ELECTRICAL TRAMWAYS. 


W. F. DENNIS & CO., 23 BILLITER STREET, LONDON, ЕС. 


Sole Agents for the United Kingdom: 


TELEPHONE No. 1734. - Telegraphic Address—‘‘ HENLEY’S WORKS, LONDON.” 


HENLEY'S GABL 5 


TELEPHONE. “HY ELECTRIC LIGHT. 
WV. T. HENLEY’S. TELEGRAPH WORKS CO., Ltd., 


27, MARTIN'S: LANE, CANNON STREET, LONDON, Е.С. Works: NORTH WOOLWICH. MELBOURNE: Corner of BOURKE and ELIZABETH STREETS. 
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Telegraphic Address:—*'' ALCHEMIST, LONDON." 


Telephone No. 334 I. 
E ; Дд. 353; манит 
4 | 
ELE 


EPST 


UNEQUALLED | 
FOR ELECTRIC 


Nen A wee 
Pye CHANI M. 500 ACC Џ M U LATOR 


| COMPANY, LIMITED, 
28, VICTORIA S TREET, WESTMINSTER, LONDON, S. W. 


WO 


FOR 


САЕН, "TERMINALS, ds 


TRY THE 


AUTOMATIC STANDARD SCREW Co, 
HALIFA X. 


KAAFTUBERTRAGUNGOWERKE 


RHEINFELDEN. 


Society for the Utilisation of the Water Power of the Rhine, № (Bale, Switzerland, 


16,800 h.p. now available, 
TO BE INCREASED TO 30,000 H.P. 


HE Company is in a position TO LET Electric Energy at Exceptionally Cheap 
Rates and on the most Favourable Terms. They also offer to applicants wishing 
tojestablish themselves near the Works, suitable land on either the German (Badish) 
or the Swiss side of the Rhine, in the vicinity of important Railway Lines. Cheap 
Labour. 
For further information please address. _ 
THE MANAGER, KRAFTUBERTRAGUNGSWERKE RHEINFELDEN: 
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t DIRECT UNITED STATES CABLE COMPANY, £ 


Direct Cable Route for Telegrams 
AAMO 
NEW YORK, BOSTON, PHILADELPHIA, BALTIMORE, ST. LOUIS, CHICAGO, 
SAN FRANCISCO, NEW ORLEANS, MONTREAL, QUEBEC, TORONTO, 
And all places in the United States of America, Canada, West Indies, and Central and South America, &e, 


to many of the principal Telegraph Stations in 18 PER 
| | the United States of America and Canada. è WORD. 
For further particulars, Books of Forms, Tariffs, &c., apply to the Traffic Manager at the Company's Offices. 
The Name of the Place from which Messages originate is Transmitted Free of Charge. 


HEAD STATIONS (Always Open). ; 
LONDON .................-. 39, MARK LANE, Е.С. - HALIFAX (Nova Scotia) 48, BEDFORD ROW. 


2 


LIVERPOOL ............ D 6, EXCHANGE BUILDINGS. | BOSTON... OLD STATE HOUSE, STATE STREET; and POST 
NEW VR . 40, BROADWAY. - OFFICE BUILDING, POST OFFICE SQUARE. 
| BRANCH STATIONS IN LONDON. | 
SOUTH SEA HOUSE (adjoining the Baltic”), THREADNEEDLE ST., E. O. THE COMMERCIAL SALE ROOMS, MIN CIN Gd LANE, Е.С. 
EAST INDIA AVENUE, LEADENHALL STREET, Е.С. 34, THROGMORTON STREET, Е.С. | 
PROVINCIAL STATIONS, | 
BRISTOL—BACK HALL CHAMBERS, BALDWIN STREET. | GLASGOW-4, WATERLOO STREET. 


To save time, the Public in London, Liverpool, Bristol, Glasgow and New work: are recommended to hand in 
their Telegrams at the Company’s Stations as above, where receipts are given for the amounts charged. 
Telegrams for this Company's Cables handed in at Postal Telegraph Offices must, be marked Via DIRECT CABLE. " "This instruction fs 
signalled Free of Charge. | 
General Offices: WINCHESTER HOUSE, 50, Old Broad Street, London, Е.О, T. FINNIS Secretary, 


ANGLO - AMERICAN TELEGRAPH COMPANY, LIMITED, 
FIVE DIRECT CABLE ROUTES 


(AUTOMATIC DUPLEX SYSTEM) 
FROM THE UNITED KINGDOM AND FRANCE TO 


All places in the United States, Canada, Newfoundland, West Indies, Mexico, Central 
America, South America, &c. 


RATE to NEW YORK CITY and all places 8. PER 
Easterly thereof WORD 


The name of the place from which Telegrams originate is transmitted Free of Oharge. 
For other charges and partieulars apply at the Company's Offices, Stations, Agencies, or any Postal Telegraph Office. 


If using other than the forms issued by the Company, messages should be marked VIA ANGLO." 


The Public are recommended, in order to save time, to hand in their Telegrams at the following STATIONS of the Company :— 
LONDON „m.e 71, OLD BROAD STREET, Е.С. | NEWCASTLE-ON-TYNE 1, SIDE. 
1i асрати ас, ви BRADFORD ............. 10, FORSTER SQUARE. 
2, NORTHUMBERLAND AVENUE, EDINBURGH... — =e 50, FREDERICK STREET, 
CHARING OROSS, W.C. DUNDEE ————.. 1, PANMURE STREET. 


HAYS WHARF, TOOLEY|LEITH..—..———-—-. EXCHANGE BUILDINGS, 


STREET, S. E. 
46, MARK LANE, E. O. NEW YORK ..—.——.——— STOCK EXCHANGE. 
8, BROAD STREET. | 

LIVERPOOL Al, THE EXCHANGE. 16 BEAVER STREET 
MANCHESTER —....... 7, ROYAL EXOHANGE. 445, BROOME STREET, 
GLASGOW — — — — — — 29, GORDON STREET, MONTREAL ........_.. Corner ST. SACRAMENT Ax» 
BRISTOL „ms BACK HALL OHAMBERS, | ST. FRANCOIS XAVIER 

BALDWIN STREET, STREETS, 

Tariffs and other information may also be obtained at the following Agencies of the Oompany:— 

PARIS. 2222 37, RUE CAUMARTIN, | HAVRE ——.—.— BOULEVARD DE STRASBOURG, 118, 


General Offices of the Company, 26, Old Broad-streot, London, E.Q. T. H. WELLS, Secretary, 
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ELECTRICAL POWER STORAGE CO. 


(LIMITED), 


Important Notice. 


In order to cope with the INCREASING VOLUME 
of BUSINESS the E. P. S. CO., Ltd., HAS ADDED, 
and is now equipping, Premises having an area of about 


16, 000 square feet 


To ITS 
MILLWALL WORKES. 
These Additions to the Works will shortly enable 


the Company to give QUICK DELIVERY and avoid 
delay. in execution OF ORDERS. 


Offices: 4, GREAT WINCHESTER ST., LONDON, E.C. 
CONTRACTORS FOR THE LAYING . | 
OF COMPLETE SYSTEMS ыз. 
OF UNDERGROUND | GO “4 
MAINS FOR WN TELEGRAPHS, 
\. RESO? T TELEPHONES, 


ELECTRIC LIGHT, 


TRANSMISSION OF POWER, &. 


HASTON, ANDERSON & GOOLDEN, Ltd. 


Head Offices and i RR KENT. рану) 34, 35, 36, NEW TOTHILL ST., 3 
LONDON Broad 9 2 morons, ety, S.W. Bion i (Close to St. Jumes's Park Station). 
ljoiníng t 
CARDIFF OPFIOR- Wester ‘iain cedo $t Mais Street. NEWCASTLE OFFICE —2, St. Nicholas Buildings. 
e 


ELECTRIC MINING PLANT with patent ENGLOSED MOTORS. 


ELECTRIC COAL CUTTING. ELECTRIC LIFTS. 


Electric Light. Electric Power. 
Telegraphio Addresses ; Telephones : 
толк ат DOILERS. HIGH-SPEED ENGINES. N 
а and Rabid Ger Mis PA prietors by GEORGE TU кк A, м at the 0 he Oticon, 1, 2 and 3, “Эл: COURT FLERT STREET, in the City of London, 


AY, APRIL 2 , 1897. 
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